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1 Stanoveni vstupnich parametrua, cil diplomové prace

Cilem diplomové prace je navrzeni kompozitni konstrukce kfidla a konstrukce podvozku pro
ultralehky kluzdk TST 14 MC. Kluzék vyrabi firma TeST s.r.o., Velké Mezifici. Verze MC je
modifikaci verze M. Hlavni zménou oproti pfedchozi verzi je zatahovaci pfistavaci zafizeni a
zména materialu a technologie vyroby nosniku kfidla.

1.1 Stavebni predpis

Priilkaz letové zpUsobilosti bude veden podle predpisu ULKM druhé vydani s pfihlédnutim
k pfedpisu LTF-UL 2003 v poslednim znéni v€etné zmény LSG-B 01-05.

1.2 Popis letounu
Aerodynamicky fizeny ultralehky letoun TST-14 M je dvoumistny samonosny stfedokfidly
jednoplosnik s ocasnimi plochami do , T“ celokompozitové konstrukce.

1.2.1 KFidlo

Kfidlo sendvi¢ové konstrukce je vybaveno kfidélky a vzdusnou brzdou na horni strané profilu.
Nosnik kfidla tvaru ,I* je tvofeny pasnicemi z CFK se stojinou z PE pény vyztuZzenou GFK.
Spojeni kFidel je feSeno propojenim kfidel pahyly nosnikd spojenych dvojici ¢epl. Spojeni kridlo
— trup a zachyceni krutu a posouvajici sily je realizovano dvojici ¢epl zalaminovanych
v kofenovém Zebru.

1.2.2 K¥idélka

Kfidélka celokompozitové konstrukce jsou na kfidlo zavéSena na Ctyfech zavésech s osou
otaCeni na horni plose kfidla.

1.2.3 VzdusSné brzdy

Vzdusné brzdy na horni strané kfidla za hlavnim nosnikem jsou vyrobeny z CFK a zasouvaji
se do samostatnych Sachet.

1.2.4 Trup

Trup sendvi¢ové konstrukce je vyroben v negativni formé spole¢né s kylovkou.

1.2.5 VOP

VOP sendvi¢ové konstrukce je uspofadana do ,T“ a je snimatelna.

1.2.6 Rizeni

Rizeni kluzaku sestava z fizeni vyskového kormidla, kfidélek, smérového kormidla a ovladani
brzdicich klapek a podélného vyvazeni. Ruéni fizeni je pakové s pfenosem vychylek tahly.
Spojeni fizeni mezi kfidlem a trupem je automatické. Dorazy kormidel jsou umistény na fidici
pace. Vychylky nozniho fizeni se stavitelnymi pedaly a dorazy jsou pfenaseny lany. Podélné
vyvazeni je realizovano torsnim ¢lenem v soustavé fizeni VOP a ovladano pakou po leveé strané
pilotniho prostoru.
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Brzdici klapky na horni ploSe kfidla jsou ovladany pakou a pfenos sily je realizovan tahly.

1.2.7 Podvozek

Podvozek je tandemovy s hlavnim kolem pr. 350x120 mm a pfidovym kolem pr. 250/80. Hlavni
kolo je odpruzené a zatahovaci do Sachty kryté dvirky, pfidové kolo je neodpruzené a
zatahovaci do Sachty kryté dvirky. Brzda kola je ovladana pakami umisténymi na podlaze
pilotniho prostoru s pfenosem sily bowdenem. Zadovy podvozek s ostruhovym kolem pr. 80x30
mm je otoc¢ny.

1.2.8 Motorova instalace

Pouzity motor ROTAX 503UL-D.C.D.I schlazenim néaporovym vzduchem je vybaven
reduktorem typu B s pfevodem 1:2 a pevnou difevénou dvoulistou vrtuli primér 1200, stoupani
850. Motor je uloZzen na motorovém loZi svafeném z tenkosténnych ocelovych profila pfes Ctyfi
gumové pruziny pr. 60 mm. LoZe je uloZzeno oto¢né pres Cep pr. 15 mm a kloubova loziska
v konzolach na hlavnim Zebru trupu.

Motorova jednotka je vysouvana servem s elektromotorem 12V pfes planetovou prevodovku a
trapézovy samosvorny Sroub s matici. Soustava je silové vyvazena plynovymi vzpérami. Servo i
vzpéry plsobi na loZe na spole¢ném Cepu a jejich reakce do trupu je rozvedena pres spolecny
C¢ep do prepazky trupu. Poloha otoéného bodu motorové jednotky, Uhel vysunuti a mala
vysunuté a zasunuté poloze motorové jednotky. Motorova jednotka je ve vysunuté a zasunuté
poloze aretovana najetim serva a plynové vzpéry na dorazy. Motorovy prostor je zakryt dvefmi
oteviranymi samostatnym servem.

Pilot ovlada vysouvani a zasouvani motorové jednotky pomoci dvou tlacitek na palubni desce,
kazdé pro jeden smér pohybu. Vlastni proces zajiStuje elektronicka jednotka fizena
mikroprocesorem, ktera zabezpecCuje automatické ovladani dvefi motorového prostoru,
odpojeni napdjeni v koncovych polohach, signalizaci stavu a odpojeni starteru motoru
v zasunuté poloze a vSech mezipolohach. Ovladani rovnéz znemozni zasouvani motorové
jednotky, pokud bézi motor. Aretace vrtule do polohy pro zasunuti je zajiSténa automatickym
dorazem.

Palivova nadrZz svafena z AL plechu je umisténa v utésnéném laminatovém krytu pred
prepazkou €. 5. Odvétrani a drenaz jsou feSeny pres Sachtu podvozku. Palivo k motoru je
vedeno pruznou hadici pfes vyménny palivovy filtr, palivovy kohout a membranové palivové
¢erpadlo do dvou bezplovakovych membranovych karburatord. Nadrz je vybavena kapacitnim
palivomérem. PInéni nadrze je mozné pres hadici pr. 25 mm s palivovou zatkou na pravé strané
trupu pomoci nalevky s jemnym sitkem. Odkaleni nadrze Ize provést pfes Sachtu podvozku.

Palivova instalace je doplnéna ruéni nastfikovaci pumpou PRIMER pro usnadnéni startu

studeného motoru.

1.2.9 Z&akladni parametry kluzaku

Pfevzato z [1].

KFidlo
Rozpéti 17.000 [m]
Mezirozpéti 11.200 [m]
Kofenova tétiva 1.000 [m]
Stredova tétiva 0.640 [m]
Koncova tétiva 0.360 [m]
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Globalni charakteristiky kridla

Smluvni plocha kfidla 12.084 | [m7]
Stihlost 23.916 [1]
SGT 0.711 [m]
SAT 0.756 [m]
Xsat -0.193 [m]
Ysat 3.632 [m]
Xac -0.004 [m]
NB 45 [Y%SAT]
NB od NH 0.147 [m]
ZC od NH 0.087 [m]
PC od NH 0.011 [m]
Profily kridla
Kofenovy profil FX 66-S-196V1
Stredovy profil FX 66-S-196V1
Koncovy profil FX 66-17-All-182
Trup
Délka 8.240 [m]
VySka 1.100 [m]
Sitka 0.640 [m]
Celni plocha 0.480 [m?]
VOP
Rozpéti 2.400 [m]
Plocha 1.068 [m?]
Plocha stabilizatoru 0.713 [m?]
Plocha vy3kového kormidla 0.355 [m?]
Kofenova hloubka VOP 0.550 [m]
Koncova hloubka VOP 0.350 [m]
Uhel nastaveni k ose trupu 0 [°]
Max. vychylka VK nahoru -20 [°]
Max. vychylka VK doll +16 [°]
SOP
Plocha 0.949 [m?]
Plocha kylu 0.655 [m?]
Plocha smérového kormidla 0.294 [m?]
Hloubka kofenového profilu 0.990 [m]
Hloubka kormidla kofenového profilu 0.310 [m]
Hloubka koncového profilu 0.605 [m]
Hloubka kormidla koncového profilu 0.185 [m]
VySka SOP 1.190 [m]
Vychylky kormidel
VySkové kormidlo nahoru 20° dold 16°
KFidélka nahoru 24° dold 12°
Smérové kormidlo vilevo 35° vpravo 35°
Hmotnosti
Maximalni vzletovd hmotnost 472 [kg]
Hmotnost kridla 110 [ka]
Vykony
Padova rychlost v pfistavaci konfiguraci Vsg 65 [km/h]
Navrhova maximalni rychlost Vp 228 [km/h]
Navrhova obratova rychlost Va 150 [km/h]
Maximalni rychlost letu v poryvech Vg 150 [km/h]
Provozni nasobky
Pfi rychlosti Va =150 km/h n,=+5.3
ns,=-2.6
Vp =228 km/h n,=+4
nz=-2
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1.2.10 Tripohledovy vykres letounu

17 097
2 400

Obrazek 1: Tripohledovy vykres letounu [1]
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1.2.11 Obéalka letovych nasobk

Pevnostni obalka kluzaku TST-14
m=472 kg

[

7
S —
| _—

rychtost (km7h)

10 ]IEBO 180

10

20 4 C\so (D()\LLO\]_A 200 220 2
\
\\
—
|

Obrazek 2: Letové obalka nasobk [1]
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2 Aerostatické podklady pro konstrukci kfidla

2.1 Aerodynamické charakteristiky pouzitych profild

Polary profild byly ziskany z tunelovych méfeni.
Méfeni probéhlo v laminarnim aerodynamickém tunelu na Institutu pro letectvi a dynamiku
plynd Univerzity ve Stuttgartu v roce 1971.

2.1.1 Profil FX 66-S-196V1
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= -\-\--\_"‘-\—\_
15 o - o ~ P T
- B s e T
-\_\_\_\-_""—\_
\_H ..... _______dd_-—:—‘_
e fr____;#_______
Obrazek 3: Tvar kofenového profilu kfidla
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Sty :.—‘ i
’ _Z_J';"f =7} I"w-..
o T s
RS S i
08- S -02-0§
(R = el
04 Sy Lm0 04 o i
+ -_./- : =
N g Eh ¥,
3 i el L] R
2 L g £ 5 .-.‘I.;::":‘:_--___"--” P e liP T, i T L‘:.' sl R _},f_-__ Budes L Sy 4
0 4 8 512 16 20 4 SR T Y
& "._. .__..-.L_ 3 & o
A, "-._\ . f G 'C 147 _'-.F‘
el ; FX 665196 V1
-4 - 5 -04 ’— = :

Ll o devo = cvnd’ Sesefmamek |
| Uhaversifaf 2 TU FEamT |
| 'L:_n;l"lu_rh.'l:w.l"d.ﬁu'.u!' g ___:
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Obrazek 4: Poléary, vztlakové a momentové kfivky profilu FX 66-S-196V1 mérené v
aerodynamickém tunelu
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Hodnoty pouZzité pro vypocet rozlozeni vztlaku v programu GLAUERT IlI:

Uhel nulového vztlaku dy -4.4 [°]
Sklon vztlakové ¢ary a 6.53 [1/rad]
Maximalni sougcinitel vztlaku Cimax | 1.52 [1]
Soucinitel klopivého momentu G -0.12 [1]

Tabulka 1: Aerodynamické charakteristiky profilu FX 66-S-196 V1

Hodnoty byly odecteny pro Re 1000 000, coz odpovida proudéni okolo kofenového fezu kfidla
pfi Vso = 65 km/h. V zavislosti na Re se vSak vyrazné méni pouze C ., OStatni charakteristiky
zlstavaji, v pfipustném rozsahu rychlosti pro na$ letoun, pfiblizné konstantni. Zajimavosti je
zavislost C nmax Na Re v rozmezi Re 0.5e6 az 2e6, kde s klesajicim Re roste Cinax.

2.1.2 Profil FX 66-17-All-182
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Obrazek 5: Tvar koncového profilu kridla
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Obrazek 6: Polary, vztlakové a momentové krivky profilu FX 66-17Al11-182
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Hodnoty pouZzité pro vypocet rozlozeni vztlaku v programu GLAUERT IlI:

Uhel nulového vztlaku 0o -3.7 [°]
Sklon vztlakové ¢ary a 6.45 [1/rad]
Maximalni souginitel vztlaku Cimax | 1.55 [1]
Soucinitel klopivého momentu G -0.11 [1]

Hodnoty byly odecéteny pro Re 700 000, hodnota odpovida pfiblizné proudéni okolo koncového
fezu kridla pfi VSO = 65 km/h. V zavislosti na Re se vSak vyrazné méni pouze CLmax, ostatni
charakteristiky zlstavaji, v pfipustném rozsahu rychlosti pro na$ letoun, pfiblizné konstantni.
Zajimavosti je zavislost CLmax na Re v rozmezi Re 0.5e6 az 2e6, kde s klesajicim Re roste
CLmax. Diky této vlastnosti profilu je na konci kfidla, kde je Re pouze 448 000, CLmax 1.55.
Hodnota byla zjiSténa programem XFOIL (Ncrit=12 nastaveni miry turbulence proudéni typické

pro motorové kluzaky?)

2.2 Definice letadlového souradného systému

P
{___L" -"'""f
7T
|I | I|I
Sl

— e
I et
W i
e
-
-

.
A

Obréazek 7: Definice letadlového SS

! Nastaveni parametru Ncrit bylo provedeno podle doporuéeni manualu k programu XFoil
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2.3 Model kfidla pro aerodynamicky vypoéet

RozloZeni vztlaku po rozpéti kfidla bude uréeno pomoci programu GLAUERT Ill. Program
ziskava rozlozeni soucinitele vztlaku Glauertovym feSenim Prandtlovy integro-diferencialni
rovnice nosné ¢ary. Metoda feSeni je dostate¢né presna pro kfidla s velkou Stihlosti (vétSi nez
5) a malou Sipovitosti (mensi nez 5°)

Pudorysny tvar modelového kfidla je tvofen dvéma lichobézniky. Kfidlo je modelovano s pfimou
aerodynamickou osou. Kfidlo neni geometricky krouceno.

Definici geometrie kfidla ukazuje Obrazek 8. Profilové charakteristiky nastavené v jednotlivych
fezech byly uvedeny vySe.

pnv-:ﬁml L Lpwakhen

oo s b’ B
Flt oLl -
e e 136% l.Lu:ﬁh."hlm.E.h_-uI
— b Bna ir
£ Shga /

b i . S i
_"_E{_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'*;l_"'_'_"{ ........ HHE

|
: e
5~ | ER G -5 -3 K [l =A [} =482
o Fk 6631211 e PR GhoS-1%1
£ o [ g ERDQE s o £
(ASma])
- . 4 i

bR LETID

Obrazek 8: Definiéni obrazek geometrie kfidla

Zanedbéavané vlivy na rozloZeni vztlaku po kfidle:
winglety na koncich kfidla
interference kfidlo-trup

Sipovitost kfidla

2.4 Vypocet rozlozeni vztlaku po rozpéti kfidla

Vypocet rozloZzeni byl proveden pro dvé varianty vychylek kfidélek - pIné vychylky/tfetinové
vychylky. Vliv kfidélka byl modelovan zjednoduSenym zadanim pomoci hloubky kfidélka.
V nesymetrickych letovych pfipadech bylo vypoéteno rozloZzeni od aerodynamického tlumeni
pro bezrozmérnou Uhlovou rychlost.

Vypocet rozloZeni vztlaku byl proveden ve 100 fezech. VySSi pocet Fez umozni nasledné
presnéji urcit veli€iny, jez se budou integrovat podél rozpéti kfidla. Vypis vysledku FeSeni pro
obé varianty je veden jako samostatna pfiloha &.1.

V programu Glauert Ill byl dale uréen maximalni soucinitel vztlaku kfidla a sklon vztlakové cary
kiidla. Celkové rozlozeni vztlaku je dano rovnici nize. Program pfi zjiStovani maximalniho
soucinitele vztlaku kfidla po krocich zvySuje ¢ kiga @Z do chvile, kdy cl celkové dosahne
v nékterém Fezu cimax profilu, v tomto fezu dojde k odtrzeni.
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¢ = Ch " Coidia TC0 TC6€ TC Tc +C

Icelkove tkrsym lantisym Hum

2.4.1 Maximalni soucinitel vztlaku kfidla a sklon vztlakové €ary kFidla:
C_. =14885
a, =5.9696rad "

2.5 V —n obalka

V — n obélky jsou zde pocitany pro maximalni povolenou vzletovou hmotnost mrow = 472 kg a
vySku letu Om MSA.

Hustota vzduchu v 0 m MSA (ULK 1. VSeobecné definice):
_ kg
[ —1.225ﬁ

Tihoveé zrychleni v 0 m MSA (ULK 1. VSeobecné definice):
g, =9.81mxs?

2.5.1 Obratova obalka nasobku

2.5.1.1Provozni nasobky obratu

dle LTF-UL 337/1 (ULK 337 ma nizsi naroky):
ni= +5.3
n,= +4
ns=-1.5
Ny= -2.65

2.5.1.2P4adova ryChIOSt Vsoa Vs

Stavebni pfedpisy LTF-UL i ULK vyzaduji padovou rychlost v pfistavaci konfiguraci mensSi nebo
rovnu 65 km/hod. Letoun dle [1] neni vybaven vztlakovou mechanizaci kfidla, takze maximalni
soucinitel vztlaku kfidla je totozny v cestovni i pfistavaci konfiguraci. Pfistavaci konfigurace se
li5i pouze vytazenym podvozkem, ktery pfidava pouze odpor nikoliv vztlak.

Padova rychlost v pfistavaci konfiguraci:

V. :\/2><mTOWxg :\/ 2X47298L 54 5yM_ 736 kM

0T s, xS \1.225X1.4885X12.084 s hod

L max w

Jak je vidét, padova rychlost letounu v pfistavaci konfiguraci neodpovida pozadavkam predpisa.

Maximalni soucinitele vztlaku kluzakd se bézné pohybuji okolo hodnoty 1.3 az 1.5 Pro ilustraci
uvedme:

Kluzak ASW 28:
Jednomistny letoun, kfidlo bez vztlakové mechanizace, certifikace podle CS-22
profil: DU 99-147
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S=10.5m°
m = 325kg
V= 70K Z19.44M
hod S
. = 2><m2><g :\/ 2>625>9£81 _131
r WV, xS 11.225x9.44° 40.5

Kluzak ASW 27B:
Jednomistny letoun, kfidlo s vztlakovou mechanizaci, certifikace podle CS-22
profil: DU 89-134/14

S =9m?
km m

Ve =70 =19.44 —
hod S

c. = 2><m2><g :\/ 2 X320 >®.821 — 151
r /2 xS 11.225x19.44% X9

PFfi navrhu letounu zfejmé nebyl respektovan pozadavek nizkého ploSného zatizeni kfidla
letounu, ktery je formulovan v predpise omezenim maximalni pfipustné padové rychlosti
v pfistavaci konfiguraci. Rovnéz tento logicky pozadavek vyplyva uz z nazvu kategorie letové
zpUsobilosti ULTRALIGHT (velmi lehky).

Pro dané geometrické rozméry kfidla je evidentni, Ze pro dosaZeni padové rychlosti 65 km/h by
meéla byt maximalni hmotnost:

56
1.225xc—< x12.084%.4885
m=" VRS ST o _ e3.6g = 366kg
2xg 2>9.81

Tento jednoduchy vypocet padové rychlosti obsahuje nékolik nepfesnosti. Pro vypocet padové
rychlosti by bylo vhodné pocitat se soucinitelem vztlaku celého letounu opravenym o vliv
vyvazovaciho zatizeni na VOP a vliv trupu. Dale profilové charakteristiky byly odecitany nebo
dopocitavany v XFoilu pro Re odpovidajici padové rychlosti 65 km/h. Pfi zvySené rychlosti
proudéni vykazuji profily pouzité na kfidle nizsi C_na. Na druhou stranu nebyl zohlednén ani vliv
wingletd na koncich kfidla, které, pokud jsou spravné navrzené, tak rekuperuji energii
koncovych vird a pfeménuji ji z ¢asti na dopfedny tah a méni rozlozeni vztlaku na konci kFidla.

VSechny vySe uvedené vlivy (snad kromé vlivu trupu a winglett) dale zvysuji padovou rychlost.

Poznamenejme jesté, Ze i pfi zanedbani shora uvedenych nepfiznivych vlivli vychazi potfebny
soucinitel vztlaku kFidla pfi rychlosti 65km/h 1.92.

Efektivita kone¢ného kfidla (byt u kluzdku o pomérné velké Stihlosti A=23.9) je vzdy niZ3i nez u
kiidla nekone¢ného rozpéti — tedy profilu. Maximalni potfebny souéinitel vztlaku profilu by
tedy vychazel jisté vétsi nez 2.

Podle nazoru autora kluzdk TST 14MC dle [1] jednoznacné nespliiuje podminku maximalni
padové rychlosti 65 km/h podle pozadavku letové zpUsobilosti dle ULK a LTF-UL.

Je nékolik moznosti, jak tento rozpor vyresit:

ZvySeni plochy kfidla — zmé&na geometrie, vznikne zcela novy letoun

MrLviv s

kfidla, pravdépodobné nebude postacovat jednoducha otoéna klapka, ale bude nutné
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navrhnout klapku Stérbinovou.

zména certifikani baze — pozadavek prepisu CS-22 na padovou rychlost je volnéjsi,
predpis poZzaduje maximalnéVs= 80 km/h.

prikaz letovym méfenim? — autor nepfedpoklada, e se podafi korektnim a spravné
provedenym letovym méfenim prokazat padovou rychlost 65 km/h.

Dale bude v této diplomové praci prfedpokladano, Ze se vyrobci podafi navrhnout na stavajici
geometrii kfidla takovou vztlakovou mechanizaci, aby snizil padovou rychlost v pfistavaci
konfiguraci na potfebnou hodnotu dle pozadavki ULK a LTF-UL. Zatizeni kfidla bude
stanoveno pouze pro Cistou letovou konfiguraci.

Predpokladana padova rychlost v pfistavaci konfiguraci:

v, =18.067 =651
S hod
Vypoctena padova rychlost v Cisté konfiguraci:
Vg = [ 27Mhon " :\/ 2298 _pn50M =738 M
FOC o XS 1.225%1.4885%12.084 S hod

2.5.1.3Padova rychlost v letu na zadech Vg

Nejvétsi negativni soucinitel vztlaku je pfedpokladan dle LTF-UL 331 4.a.
C..,=-08

Vo= PTG | 2472081 50 06M_ g kM
[ XCLmin S 1 1.225%- 0.8>42.084 s hod

2.5.1.4Navrhova rychlost obratu Vp
dle ULK 335 1. (LTF-UL 335 1.)
V, =V %/n; = 20.50%/5.3 = 47.20? = 169.9:—;';
2.5.1.5Maximalni navrhova rychlost Vp
dle ULK 335 3. (LTF-UL 335 3.)
V, ? 15%, =1.5:69.9 = 255U
hodf,, _ km
yVp = 260-—
s _ _ m hod
V, 3 1.2%, =1.2450=180— |
hod b

Pozn. Vy pfevzato [1].

2.5.1.6Navrhova rychlost pfi silném poryvu Vg
dle ULK 335 3. (LTF-UL 335 4.)

2 vyrobce letounu firma TeST s.r.o. se odvolava na letova méfeni prokazujici padovou rychlost 65 km/h u
letounu TST-14M (letounu TST-14M se |liSi od navrhovaného TST-14MC pouze pevnym
nezatahovatelnym podvozkem), ale po dobu zpracovavani této diplomové prace nebyl tento material
pfedlozen autorovi k posouzeni.
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V, ® 0.9%,, =09x50=135MU
hodt,, _ .- km
km Ve =101
V; 2V, =169.9— !
hod b

2.5.1.7Navrhova rychlost letu s vysunutymi klapkami Vg

dle ULK 335 3. (LTF-UL 335 2.)

V, 3 14N, =14x738=103.3~ 10
hodf,, _ km

V, 3 12%, =1.865=117— ]

hod b

Predbézny predpoklad Vse=Vso.

2.5.1.8Vyznaéneé rychlosti V - n obalky

rychlosti boda obalky [km/h]

Padova rychlost v cestovni konfiguraci VS1
Padova rychlost v pristavaci konfiguraci VSO0
Navrhova rychlost obratu VA
Navrhova maximalni rychlost VD
Padova rychlost v letu na zadech VG
Navrh. rychlost letu s vysunutymi vztlak. klapkami VF
Navrh. rychlost letu pfi silném poryvu VB

Tabulka 2: Vyznacné rychlosti obratové obalky nasobku zatizeni

2.5.2 Poryvova obalka nasobku

20.50
18.06
47.20
72.22
27.96
33.33
47.22

m/s
m/s
m/s
m/s
m/s
m/s
m/s

73.8

65.0
169.9
260.0
100.7
120.0
170.0

km/h
km/h
km/h
km/h
km/h
km/h
km/h

Dle pfedpisu ULK 341 (LTF-UL 341) je uvaZzovan ostfe ohrani¢eny kladny a zaporny poryv o
rychlosti U=15m/s pfi rychlosti letu Vg a ostfe ohrani¢eny kladny a zaporny poryv o rychlosti

U=7.5m/s pfi rychlosti letu Vp,
Relativni hmotnostni pomér letounu dle pfedpisu

Mo 472
m=— S = 12084 -15.0286

1,°Cer @ 1,22550.7108%5.9696

Zmirnujici soucinitel dle predpisu
K = 0.88:m _ 0.88:15.0286

= = = 0.65057
53+m 5.3+15.0286

Nasobek pfi rychlosti letu Vg a pfi poryvu o rychlosti U= +15 m/s
N 0.5 xr , A/, xaxJ
mxg
S

n=1 =5.40
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Nasobek pfi rychlosti letu Vg a pfi poryvu o rychlosti U= -15 m/s
N 0.5 xr | A/, xaxJ

mg
S

n=1 =-3.40

Nasobek pfi rychlosti letu Vp a pfi poryvu o rychlosti U= +7.5 m/s
N 0.5 x , W/, xaxU
mxg
S

n=1 =436

Nasobek pfi rychlosti letu Vp a pfi poryvu o rychlosti U= -7.5 m/s
N 0.5 x A/, xaxU

m>g
S

n=1 =-236

2.5.3 Celkova obalka nasobkt zatizeni

Kompletni obalku nasobkl véetné vyznacenych pfipadu zatizeni

ukazuje

Obréazek 9.

Za zminku stoji podstatné zvySeni zejména zapornych nasobkd od poryvu a zvySeni maximalni
rychlosti vlivem zvySeni padové rychlosti v Cisté cestovni konfiguraci oproti V —n obalce

uvedené v [1].

Obalky nasobku zatizeni
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5.00 ] e S 2
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\E . 1 ) P 2 /4‘_‘_-— . .
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ZE 2.00 ] . g T /r
= ] AT
S 1.00 = ~
f) ] 7 :\ it 3
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8 ] TN . I~~~ —
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. ] N g h\\K,/ [ ;:504
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] 5
-4.00 ‘
0 50 100 150 200 250 300
rychlost letu [km/h]
obalka obratt — - — poryvova obalka
celkova obélka v cest. konf. klapkovéa obalka
Obrazek 9: V —n obalky s vyznaéenim pfipada zatizeni
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2.6 Stanoveni zatizeni kFidla

2.6.1 Uvazovane druhy zatizeni

V nasledujicich vypoctech budou uvazovany nasledujici druhy zatizeni c&lenéné dle fyzikalni
podstaty:

Aerodynamické zatizeni (vypocet z uvadénych rozlozeni vztlaku)
Objemové (hmotnostni) zatizeni
o Tihové zatizeni (od gravitaéniho zrychleni a letového nasobku)

0 Setrvacné zatizeni (od rotacniho zrychleni na po¢atku klonéni)

Aerodynamicky klopivy moment profiluC,, ;  je na vnéjsi Casti kfidla linearné interpolovan mezi

hodnotami vySe uvedenymi pro kofenovy a koncovy profil. Vliv vychylky kfidélka na klopivy
moment profilu je uvazovan ve tvaru DC,, ; =-0.01>d kde vychylka kridélkad >0je

smérem dold.

aileron ’ aileron

2.6.2 Definice pfipada zatizeni

Zatizeni kfidla bude stanovovano pouze pro Cistou cestovni konfiguraci. Pfipady zatizeni na
klapkové pfistavaci obalce by nemély byt zhlediska zatizeni nosné konstrukce kridla
rozhoduijici. (Rozhodujici budou pro zatizeni klapek a jejich zavésu.)

Konstrukce kfidla musi bezpeéné prenést vSechna zatiZeni, jez jsou definovany vnitfnimi body
uvniti obalek zatiZzeni. Jsou tedy definované kombinaci nasobku zatizeni a rychlosti letu.
Pripady jsou feSeny jako statické.

Potfebny vztlak kfidla
L =nxmg,, X9
Potfebny soucinitel vztlaku kfidla
_ 2L
L Sx 2

Pripady zatiZzeni které budou déle feSeny ukazuje Tabulka 3.

Bc. Jan Stépanek strana 17 z 70 20.5.2009



FSI VUT Brno
Letecky Ustav

Navrh konstrukce kfidla a podvozku kluzaku TST 14 MC

Diplomova préace

Pripad

Popis

V [m/s]

n [1]

L [N]

CL w [1]

1

symetricky manévr na CLmax
a pfi kladném nasobku od

poryvu

47.57

5.38

24925

1.4885

symetricky manévr pfi Vp a
kladném nasobku od poryvu

72.22

4.36

20200

0.523

let stftemhlav pfi VD

72.22

0

0

symetricky manévr pfi VD a
zaporném nasobku od poryvu

72.22

-2.36

-10940

symetricky manévr na
maximalnim zaporném CL a
pfi zaporném nasobku od

poryvu

50.50

-3.26

-15102

6a

kfidélkovy manévr pfi V a
nasobku n=2.66 - kfidélko
doll, plna vychylka, po¢atek
klonéni

47.20

2.66

12317

0.747

6b

kfidélkovy manévr pfi Va a
nasobku n=2.66 - kfidélko
nahoru, plna vychylka, pocatek
klonéni

47.20

2.66

12317

0.747

6¢c

kfidélkovy manévr pfi V a
nasobku n=2.66 - kfidélko
doll, plna vychylka, ustalené
klonéni

47.20

2.66

12317

0.747

6d

kfidélkovy manévr pfi Va a
nasobku n=2.66 - kfidélko
nahoru, plna vychylka,
ustalené klonéni

47.20

2.66

12317

0.747

7a

kfidélkovy manévr pfi Vp a
nasobku n=2.66 - kfidélko
dol(, tretinova vychylka,
pocatek klonéni

72.22

2.66

12317

0.319

7b

kfidélkovy manévr pfi Vp a

nasobku n=2.66 - kfidélko

nahoru, tfetinova vychylka,
pocatek klonéni

72.22

2.66

12317

0.319

7c

kfidélkovy manévr pfi Vp a
nasobku n=2.66 - kridélko
dol(, tretinova vychylka,
ustalené klonéni

72.22

2.66

12317

0.319

7d

kfidélkovy manévr pfi Vp a

nasobku n=2.66 - kridélko

nahoru, tfetinova vychylka,
ustalené klonéni

72.22

2.66

12317

0.319

Tabulka 3: Definice pfipada zatizeni

2.6.3 Symetrickeé pfipady zatizeni

PFi symetrickém pfipadu zatiZzeni jsou obé poloviny kfidla zatizeny shodné.

2.6.3.1Zatizeni od aerodynamickych sil

Zatizeni od aerodynamickych sil plisobi na aerodynamické ose — spojnici ¢tvrtinovych bodu

Mistni soudi

Xz (2) = 0.25¢(z) + x, (2)

nitel vztlaku

[m]
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dc(z) =clIn(z)>C,,, +cl0(z)

Liniové zatizeni vztlaku
Ly N
a. (z) =3 rvexl c(z) >c(z) &mf

Posouvaijici sila od vztlaku

TL(Z):QZZqL(Z)MjZ [N]
Ohybovy moment od vztlaku

Z
N

My (Z): QZTL (Z)>dZ [N ><m]
Liniové zatiZzeni klopivého momentu

1 AN X
(@)= 21V e, (2held) ST

Kroutici moment od liniového zatiZzeni klopivého momentu

My(2)= ), (22 [N
Kroutici moment od vztlaku vlivem Sipovitosti
M. (2)=q),dM. (2) [Nom]
dM, (2) =T, (@) X ,s(2) [N
X025 (2) = %925(2) - Xo05(2 +d2) [m]

2.6.3.2Zatizeni od hmotovych sil

Pro prvni odhad velikosti objemovych sil byl stanoven primitivni hmotovy model. Hmotnost
kfidla byla rovnhomérné rozdélena na padorysnou plochu kfidla. Jedinym parametrem, ktery
vstupuje do tohoto modelu, je tedy hmotnost kfidla.

Odhadovana hmotnost kfidla dle [1]
m, =110[kg]

Zatizeni od objemovych sil plisobi na téZistni ose kfidla. Odhadované poloha tézisté vSech fezl
kiidla je v 40 % hloubky profilu (méfeno od nabézné hrany).

XCG = 04 >€(Z) + XNH [m]

Tok hmotnosti podél rozpéti

= Mune ekgu
qm(z) S >C(Z) SmH
Posouvajici sila od tihovych sil
Te(2)=- ), an(2) gz [N]
Ohybovy moment od tihovych sil
M (2)= QZZTG (2)>dz [N ><m]
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Kroutici moment od tihovych sil

M (2)= ), dM(2) [N
M (2) =To (@) dxs (2) [N
dXCG (2)= X (2)- Xes (z+dz) [m]

2.6.3.3Celkove zatizeni kfidla
Celkové zatizeni kridla je dano sloZzenim zatiZzeni od aerodynamickych a objemovych sil.

Vzhledem k tomu, Ze neni dopfedu znama vnitfni konstrukce kfidla a neni tedy znam zpUsob
pfenosu posouvajici sily a momentu, byla vSechna zatiZzeni pfepoctena k aerodynamické ose a
sectena.

Velikost posouvajici sily a ohybového momentu od tihovych sil se pfelozenim do
aerodynamické osy nemeéni, avSak preloZzena posouvajici sila od tihovych sil zpusobuje jiny
kroutici moment. Vysvétleni situace ukazuje Obrazek 10

1

-

q

JY‘ Ty e

1—1%&‘7 Heg Hté‘ =¥, gt T ":;"cn: —’(,;;I;.;j
\i_.

_ Mous |

o Fen —A

Obrazek 10: Prelozeni posouvajici sily od tihovych sil do aerodynamické osy

Celkova posouvajici sila
T(2)=T.(2)+T:(2) [N]
Celkovy ohybovy moment
M,(2)=M, +M [N ]
Celkovy kroutici moment k ndbézné hrané
Mioz5(2) = M (2) + My (2)+ M 6 (2) + (%25(2) - % (2)) 7T (2) [N>m|

2.6.4 Nesymetricke (kfidélkove) pripady zatizeni

Vypocet zatizeni kfidla pro nesymetrické pfipady zatizeni je podobny vypoctu zatizeni pro
symetrické pfipady. OdliSné postupy budou v nasledujicim textu zddraznény.

2.6.4.1Pocatek klonéni

Jedna se o pripady, které nastavaji ihned po vychyleni kfidélek z neutralni polohy na urcitou
vychylku. Vlivem rozdilného rozloZeni vztlaku na pravém a levém kfidle vznika klonivy moment,
ktery udava letounu Uhlové zrychleni okolo podélné osy. Tomuto zrychleni se letoun brani
setrvacnymi silami.

2.6.4.1.1 Zatizeni od aerodynamickych sil

Mistni soucinitel vztlaku v daném misté z na polorozpéti pro pravou polovinu kfidla s vychylkou
kridélka dolu

cdc(z) =cIn(z)>C,,, +cl0(z) + clkrsym(2) + clkrantis(z)
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Mistni soucinitel vztlaku v daném misté z na polorozpéti pro pravou polovinu kfidla s vychylkou
kfidélka nahoru

cc(z) =cIn(z)>C,,, +¢l0(z) + clkrsym(2) - clkrantis(2)
DalSi postup vypoctu zatizeni od aerodynamickych sil je totozny s vypocty symetrickych
pfipada.
Viz. kapitola 2.6.3.1.

2.6.4.1.2 Zatizeni od objemovych sil

Posouvaijici sila od tihovych sil je vypoctena shodné jako v symetrickych pfipadech. Viz kapitola
2.6.3.2.

Posouvajici sila od setrvac¢nych sil

T(2)=§ a2,z [N]

Kde ¢ je ahlové zrychleni klonéni kfidla okolo osy trupu. Je dano klonicim momentem a
momentem setrvaénosti letounu okolo osy x. Na moment setrva¢nosti letounu okolo osy x ma
nejvyznamnéjsi podil samotné kfidlo.

Moment setrvacnosti kfidla
I =25 2250, (2)0dz=2019  [m? xkg]
Moment setrvacnosti celého letounu okolo osy x byl stanoven odbornym odhadem autora jako:
J, =1153,, |m?*g|
Uhlové zrychleni klonéni
M M bLeft ~ M bRight

e, = X = ,
J J

X X

kde My et znaci ohybovy moment v kofeni levé pulky kfidla a Myrighe Ohybovy moment v kofeni
pravé pulky kfidla.

Celkové posouvajici sila od objemovych sil je dana souctem sil od tihovych a setrvaénych

T(2)=T:(2)+7(2) [N]

2.6.4.2Ustalené klonéni

Jedna se o pfipady, které nastavaji po uplynuti urcitého ¢asového intervalu po vychylce
kfidélek z neutralni polohy na urcitou vychylku. Klonivy moment je vyvaZzen odporem vzduchu
tzv. aerodynamickym tlumenim a letoun pak rotuje konstantni Uhlovou rychlosti okolo podélné
osy. RozloZeni soucinitele vztlaku od aerodynamického tlumeni pasobi vzdy v opaéném smyslu
nez akeéni antisymetrické kridélkové rozlozeni.

2.6.4.2.1 Zatizeni od aerodynamickych sil
Mistni soucinitel pro pravou polovinu kfidla s vychylkou kridélka dold

cdc(z) = cIn(z)* clk# + c10(z) + clkrsym(z) + clkrantis(z) + cltium(z)
Mistni soucinitel vztlaku pro pravou polovinu kfidla s vychylkou kfidélka nahoru
cc(z) = cIn(z)* clk# +cl0(z) + clkrsym(z) - clkrantis(z)- cltium(z)

DalSi postup vypoctu zatizeni od aerodynamickych sil je totozny s vypocty symetrickych
pfipada.
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Viz. kapitola 2.6.3.1

2.6.4.2.2 Zatizeni od objemovych sil

Vzhledem k tomu, Ze letoun kloni konstantni Uhlovou rychlosti, je rotaéni zrychleni nulové a na
kridle tak od tohoto pohybu nevznikaji Zzadné setrvac¢né sily. Kfidlo je zatizeno pouze tihovymi
silami pfi daném letovém nasobku n. Ve skute¢nosti je kfidlo namahano jesté odstredivymi
silami od rotace. Tyto sily jsou zde zanedbany.

Posouvaijici sila od tihovych sil se vypoéte shodné jako u symetrickych letovych pfipadu.
Viz. kapitola 2.6.3.2

2.6.4.3Celkové zatizeni kridla

Vypocet celkového zatiZzeni kfidla je dale spole¢ny pro oba druhy nesymetrickych pfipadu
zatizeni a je prakticky totozny s 2.6.3.3 Celkové zatizeni kfidla pro symetrické pfipady zatizeni.

Celkova posouvaijici sila
T(2)=T.(2)+T,(2) [N]
Celkovy ohybovy moment
My (2) =My (2)+ My (2) [N
Celkovy kroutici moment k aerodynamické ose
Mioas(2) = My (2)+ My (2)+ M 6 (2) + (%5 (2) - %o (2)) T (2) [N>m]

2.6.5 Souéinitel bezpeénosti

Pocetni hodnoty zatiZzeni jsou pocitany se soucinitelem bezpecnosti f=2.25. Tato hodnota
soucinitele bezpecnosti odpovida pevnostnim zkouSkam v laboratornim suchém prostfedi za
pokojové teploty. Tuto pomérné vysokou hodnotu soucinitele bezpecnosti je mozné snizit na
f=1.875, pokud by byla staticka pevnostni zkouska kfidla provedena za zvySené teploty 55°C
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2.6.6 Zatizeni k¥idla — vysledky vypoétu
Vysledky vypocta pro jednotlivé pfipady zatizeni
Obrazek 11 a Obrazek 12.

Kroutici moment je vztazen k aerodynamické ose. Skutec¢ny kroutici moment, na ktery bude

muset byt dimenzovan potah kfidla, bude stanoven az poté, co budou znamy polohy stfedu
smyku torznich dutin kfidla (ty budou stanoveny v kapitole 3.3.3.1.)

ukazuji tabulky v Pfiloze 2 a grafy viz.

Posouvajici sila po rozpéti (poc€etni zatiZzeni f = 2.25)
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Obrazek 11: Pfipady zatizeni - posouvajici sila
Ohybovy moment po rozpéti (po€etni zatizeni f = 2.25)
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Obrazek 12: Pripady zatizeni - Ohybovy moment
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2.6.7 Rozhodujici pfipady zatizeni

Nosnik kfidla je dimenzovan pro pfenos posouvajici sily a ohybového momentu. Potahy kfidla
jsou dimenzovany pro prenos krouticiho momentu. Stanoveni rozhodujicich pfipadl zatizeni
pro dimenzovéani potahl neni zatim mozné, jelikoZ neni jeSté znam kroutici moment k stfedu
smyku.

Pésnice nosniku je dimenzovana podle ohybového momentu. Rozhodujici je jeden
z nasledujicich pfipadu:

Pfipad 1 — nejvysSi kladny ohybovy moment
Pfipad 5 - nejvyssi zaporny ohybovy moment

Stojina nosniku je dimenzovdna pro pFfenos posouvajici sily. Rozhodujici je jeden
z nasledujicich pfipadu:

Pfipad 5 — nejvyssi kladna posouvajici sila

Pfipad 1 — nejvySsi zaporna posouvajici sila

Nosnik bude navrhovan a vypocetné kontrolovan pro pfipady zatizeni 1 a 5. V kazdém
vypocetnim Fezu bude stanoven faktor rezervy k navrhovym materialovym hodnotam (RF).
Nasledné bude vybran fez s nejnizSim RF. Tento fez je kriticky. Pfipad, pfi kterém je RF
nejnizsi, je kritickym pfipadem. Pro takto stanoveny kriticky pfipad bude provedena pevnostni
zkouska.
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3 Konstrukce kridla

3.1 Volba zakladniho technického provedeni nosné konstrukce

Zé&kladni nosny model byl ponechan stejny jako u vychoziho typu (kluzak TST-14M). Byly
provedeny jen nejnutnéjSi zasahy vyplyvajici z potfeby vztlakové mechanizace pro snizeni
padové rychlosti.

Vychozi konstrukce je navrZzena jako skofepinova dvoudutinova jednonosnikova sendvicova
konstrukce. Nosnik pfenaSi ohybovy moment a posouvajici silu. Torzni dutiny prenaSeji
smykem krutové zatizeni kfidla. Zadni torzni dutina je vymezena od nosniku az k odtokové
hrané kfidla kromé mist kde jsou kfidélka. V misté kfidélek je zadni dutina uzaviena stojinou
v hloubce cca. 68.9% mistni hloubky kfidla od ndbézné hrany. Otvor po vyfiznutych kridélkach
je zaslepen kratkymi Zebirky napojenymi na uzaviraci zadni stojinu. Nosnik kfidla kon¢i ve
vzdalenosti z=7.675m od osy symetrie kfidla. Na konci kfidla je jiz zatizeni posouvajici silou a
ohybovym momentem natolik nizké, Ze je schopna tato zatizeni bez problému pfenaSet jen
samotna skofepinova konstrukce potahu. Poloviny kfidla jsou spojeny dvojici svorniku, které
spojuji navzajem presahujici krakorce levé a pravé poloviny kfidla. Z hlediska pfenosu
ohybového momentu je kfidlo pribézné a nezavadi do uloZeni v trupu zadné reakéni sily.
Kofenové Zebro kazdé poloviny kfidla je opatfeno dvojici ¢epl (prvni €ep pfed nosnikem a
druhy €ep za nosnikem), které zachycuji posouvajici sily (ve sméru os y a x), kroutici moment
(okolo osy z) a zavadi tyto silové Ucinky do kofenového Zebra centroplanu trupu. Posouvajici
sila ve sméru osy z a ohybovy moment okolo osy y jsou zachycovany stykem Zeber centroplanu
trupu a kfidla pfes gumové podlozky nasazené na obou ¢epech.

Vychozi model byl pozménén pouze tim, Ze zadni torzni dutina je ukoncena po celé délce kfidla
stojinou, ktera je umisténa v konstantni pomérné hloubce 68.9% od nabézné hrany. Odtokova
¢ast profilu je vyuzita pro vztlakovou mechanizaci a kfidélka. Ukon¢eni nosniku bylo ponechano
ve stejné vzdalenosti od osy symetrie kfidla tj. z=7.675m. Poznamenejme, Ze od ukonceni
nosniku ke konci kfidla jsou pfedni a zadni torzni dutina slouceny v jedinou.

3.2 Volba materialu

Primarni konstrukce kridla je tvofena vyhradné z vldknovych kompozitnich materiald. Na
konstrukci je pouZzito nékolika druhG kompozitnich materiald s riznou technologii vyroby. AvSak
v3e je podfizeno co nejjednodusSi a technologicky nenaro¢né vyrobé. Konstrukce kridla je
tvofena z téchto materiald:

jemna skelna tkanina oznaceni INTERGLAS 92110, 163g/m2 (dale jen 92110)
zakladni skelna tkanina oznaceni INTERGLAS 92125, 276g/m2 (dale jen 92125)
jednosmérna uhlikova tkanina oznaceni INTERGLAS 98340, 170g/m2 (dale jen 98340)
3D skelna tkanina > PARAGLASS 3, 780g/m2 (dale jen PARAGLASS)

pultrudovany CFK profil 3.1x3.1mm, vyrobce 5M s.r.o. (dale jen CFK profil)

® tkanina PARAGLASS patii do skupiny tkanin PARABEAM® 3D vyrabénych spolednosti PARABEAM.
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3.2.1 Materialové charakteristiky pro pevnostni vypoéty

Materialové charakteristiky byly ziskany z rznych zdroji. Hodnoty pouZzité pro vypocet ukazuji
Tabulka 4 a Tabulka 5. Zdroj hodnoty je oznaen hornim indexem:

(1) — Dimensionierungsrichtwerte flir den Segel — und Motorsegelflugzeugbau, IDAFLIEG,
bfezen 1988

(2) — méFeno na zkudebné LU VUT v Brné, 1997 a 2002
(3) — méfeno firmou Complet, s.r.o., Slovenska Republika, 2008

(4) — odborny odhad autora

Vi t Ex Ey Ex Gy Gl (€13
[1] [mm] [MPa] [MPa] [MPa] | [MPa] | [MPa] | [MPa]
92110 0.35"” | 0.18 - - 10700% - - 7700%
92125 0.35% 0.35 - - 10700% - - 7700
98340 0.35 | 0.21 | 77000% - - 2870% - -
PARAGLASS - 3 - 2600 - 250 250 -
CFK profil - 3.1 - - - - - -
Tabulka 4: Tuhostni charakteristiky pouZité pro vypoéet
O'éipt Ciipc Olpt | Olpc | OMpt | OMpc Tip Tlp ™0
[MPa] | [MPa] | [MPa] | [MPa] | [MPa] | [MPa] | [MPa] | [MPa] | [MPa]
92110 5 - - - 90 90 - - 9ot
92125 - - - - 90 90 - - oo™
98340 4209 | 420%™ - - - - 90 - -
PARAGLASS 30 30 489 | 30" - - - 50 -
CFK profil 1800% | 1300Y - - - - - - -

Tabulka 5: Pevnostni charakteristiky pouzité pro vypocet

3.2.2 Material PARAGLASS 3

Je specialni tkanina ktera je sloZzena ze dvou povrchovych vrstev navzdjem protkanych
vertikalnimi mastky (viakny) . Mustky se po prosyceni tkaniny pryskyfici napfimi a zaujmou
kolmou polohu k povrchovym vrstvdm. K napfimeni vidken mustkl doch&zi diky existenci
kapilarnich jeva.

Struktura materialu po vytvrzeni pryskyfice pfipomina sendvi¢ovy material a ma do jisté miry
podobné vlastnosti. Podobnost vSak neni dokonala. Na rozdil od klasického sendvice
s pénovym jadrem nebo vostinou ma jadro tvofené vertikalnimi mistky u tkaniny PARAGLASS
jednu nepfijemnou vlastnost — mustky jsou usporadané do fadkud. Toto uspofadani je nachylné
ke ztraté stability fadku mastkd, ihned po té dochéazi ke ztraté stability tlacené povrchové vrstvy
a tim k celkové poruse materialu.

Usporadani mustka vytvofené na vytvrzeném vzorku tkaniny a prolomeni povrchové vrstvy po
ztraté stability ukazuji Obrazek 13 a Obrazek 14.
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Obrazek 13: Paraglass 3 - mlstky v fadcich

Obrazek 14: Paraglass 3 - prolomeni po
ztraté stability mastkd (mastky orientované
kolmo na linii proloment)

Popsana nevyhoda se vSak tyka predevSim ohybového namahani. Tkanina je pouZzita na
potahu kfidla, kde bude namahéana zejména smykové. | kdyZ i u tohoto typu namahéani se
predpoklada vyrazné sniZzeni inosnosti vlivem ztraty stability.

Klasicka sendvicova konstrukce s konvenénimi jadrovymi materialy (pény, vostiny) se navrhuje
tak, aby byla pokud moZzno v celém rozsahu zatiZzeni stabilni a bylo mozné vyuzit na maximum
pevnost povrchovych vrstev. Pokud se pfi zkouSce prokaze, Zze konstrukce ztraci tvarovou
stabilitu, zvysi se obvykle tlouStka jadrového materialu (pfipadné se zvoli jiny jadrovy material,
zalezi na charakteru poruchy). ZvySeni tlouStky jadrového materialu pfindSi obvykle jen
zanedbatelny nardst hmotnosti. Tento béZzny postup neni mozné ze zfejmych divodd u 3D
tkanin aplikovat. Tkanina se sice vyrabi v riznych tloustkach, avsak tkanina vytvarejici vyssi
jadro pojme tolik pryskyfice navic, Zze hmotnostni nardst je znacny.

Hlavni vyhoda nasazeni 3D tkaniny je technologicka jednoduchost vyroby ,sendvi¢ového
materialu. Vyroba probih&a technologii ruéniho laminovani bez potfeby vakuovani, které je u
vyroby sendvi¢e s pénovym jadrem naprosto nezbytné.

3.3 Systemovy model konstrukce kridla

Pro Ucely pfedbézného vypoctu byl vytvofen systémovy 3D model kfidla v software CATIA.
KFfidlo bylo modelovano pouze vnéjsimi plochami danymi profilaZzi a rovinnymi plochami v misté
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nosniku kfidla a zadni stojiny uzavirajici zadni torzni dutinu. Model pro pevnostni vypocet je
geometricky totoZzny s modelem pro aerodynamicky vypocet a neobsahuje tedy winglety. Na
modelu byly odeéteny v 5 Ffezech: plochy pfedni a zadni torzni dutiny, délky obvodovych kfivek
torznich dutin, vySky nosniku a uzaviraci stojiny. Vysledky odectu uvadi Tabulka 6.

fez z S S, Ss3 hy h, U, U,
[m] [mm] | [mm] | [mm] | [mm] | [mm] | [em? | [cm?
1 0.357 725.8 3545 351.4 190.6 94.1 466.247 | 540.129
2 3.034 630.1 276.1 270.5 157.5 77.5 341.701 | 341.435
3 5.6 538.3 200.9 198.9 124.8 61.6 239.355 | 192.502
4 7.614 463.1 95.5 94.2 75.1 40.9 150.114 54.595
5 8.5 430.9 48.7 48 49.7 31.7 112.005 19.334

Tabulka 6: Odeétené parametry torznich dutin

Vyznam jednotlivych odecitanych parametr( ukazuje Obrazek 15

£, |

Obrazek 15: Dvoudutinova nosnikovéa konstrukce - uréeni smykovych napéti [2]

Priibéh odecitanych parametrl po rozpéti ma pfiblizné linearni charakter, viz. Obrazek 16 . To je
dano linearni zménou hloubky profilu po rozpéti (linearni v rdmci jednoho lichobéznikového
useku kridla). Pevnostni kontrola bude probihat ve vSech Fezech po rozpéti, kde bylo uréovano
zatizeni. V fezech mezilehlych mezi péti fezy, kde byly uréené geometrické parametry dutin,
jsou parametry dutin linearné interpolovany vzdy mezi dvéma nejblizSimi fezy s odectenymi

parametry.

800

Geometrické charakteristiky dutin

700
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Obrazek 16: Geometrické parametry torznich dutin po rozpéti
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3.3.1 Nosnik

3.3.1.1Navrh nosniku

Pro kfidlo je navrhovan ,I“ nosnik s pasnicemi sklddanymi z pultrudovanych uhlikovych profilt
a se stojinou ze skelné tkaniny 92110%. Stojina je sendvi¢ové konstrukce stabilizovana 6mm tl.
jaddrem z pénového materiélu (napf. HEREX)

Pro vypocet byl zvolen model nosniku stenkou stojinou. Geometrické parametry vysvétluje
Obrazek 17. PFi navrhu dimenzi nosniku je mozné meénit po¢et CFK profili v horni resp. dolni
pasnici nosniku a pocet vrstev 92110 na stojiné (min. dvé vrstvy). VySka nosniku je dana
vneéjsi geometrii kfidla a skladbou potahu.

; TRRASLMEE

::::::

¥ » CFY PRoRIL

Fa
PEHOYA VTELY
pw Al

LEREENE

Efoxy

Obrazek 17: Geometrické parametry nosniku

3.3.1.2Pevnostni kontrola

Efektivni vyska nosniku

h,=h - 2%, [mm]
Plocha pasnice (horni resp. dolni)

A, =2 [mmz]

A, =kx3.1° [mmz]

Sily v pasnicich

M
Nfu =- =
he
Nﬂ = %
h,
Napéti v pasnicich
N
S fu = s
Afu
Ny
1A,
fl

[N]
[N]

[MPa]

[MPa]
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Faktor rezervy k navrhovym hodnotam (plati pro horni i dolni pasnici)

s
s, >0® RF, =— tah(tension)
s

f

S
s, <0® RF, =—% tlak (compresion)
S

f
Smykovy tok ve stojiné nosniku od posouvajici sily
q _T éN [
" h &mmH

Smykové napéti ve stojiné

W= O - Ow [M pa]
t n >1-'92110

w

Rezerva k maximalnim navrhovym hodnotam

Poznamka:

Smykovy tok, ktery teCe stojinou nosniku, je tvofen smykovym tokem od posouvajici sily a
smykovymi toky, které teCou potahy torznich dutin pfi krouceni kfidla, viz. Obrazek 15. Vliv
smykovych tokd vyvolanych krouticim momentem je zde zanedban. Pfispévek k vyslednému
smykovému toku ve stojiné nosniku je dan rozdilem smykovych tokd prvni a druhé torzni dutiny.
Vzhledem k tomu, Ze smykové toky v prvni a druhé torzni dutiné jsou témér shodné, je jejich
rozdil zanedbatelny. Zminény efekt je ovSem zanedban pouze pfi kontrole nosniku, pfi kontrole
potahd torznich dutin bude znovu kontrolovana i stojina nosniku a zde jiz bude uvazovano
soucasné plsobeni krutu a posouvajici sily na stojinu nosniku.

3.3.1.30ptimalizaéni navrh pasnic a stojiny

Pocet CFK profili v pasnicich a pocet vrstev 92110% na stojiné byl navrZzen jednoduchym
optimaliza¢nim algoritmem.

VySe uvedené vypocty byly provedeny pro vSechny potencialné rozhodujici pfipady zatizeni ve
vSech vypoctovych fezech. Vypocet je zpracovan ve formé tabulky MS Excel. Vstupem jsou
pocty CFK profilll v horni resp. dolni pasnici a pocet vrstev 92110% na stojiné. Vystupem je
faktor rezervy pro horni resp. dolni pasnici (RFy, resp. RFy) a faktor rezervy pro stojinu (RF).
Z faktoru rezervy vSech potencialné rozhodujicich pfipadu zatiZzeni byla pro kazdy vypocetni fez
vybrana minimélni hodnota, kterd byla zapsana do zvlastni tabulky. Vstupni hodnoty — pocty
CFK profild a vrstev 92110% jsou postupné sniZzovany pomoci makra v jazyce VBA , tak aby
byla minimalni hodnota RF pro vSechny tfi navrhované prvky (pasnice horni, dolni a stojina)
v kazdém vypoctovém fezu vzdy jen nezbytné nutné vysSi nez 1 (odebrani dalSiho profilu ¢i
vrstvy by zpUsobilo pokles RF pod 1). Takto navrzeny nosnik je pak hmotnostné optimalizovany
a je schopny pfenést maximalni pozadované zatizeni.

Vypousténi vrstev 92110% na stojiné je postupné po jedné. Vypousténi CFK profilll je o néco
tento poZzadavek, je pasnice v kofeni kfidla navrhovana jako dvourada (je sloZzena ze dvou fad
profild nad sebou) a smérem ke konci kfidla se vypousti vzdy dvojice profild (jeden z horni
jeden z dolni fady). Takto se postupuje, az se dostaneme k prifezu 4x4 profily. Poté se jiz
nevypusti dva profily nad sebou, ale cela spodni fada. Dale ke konci se vypusti jesté jeden
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profil, az zbude na pasnici jediny profil. Ten je ukon€en v misté z=7.675m, kde je nosnik

ukonéen.

Postup vypousténi profild z pasnice prehledné ukazuje Obrazek 18

=

L1
1]

LR

R R -vpodiny ekl

Obrazek 18: Postup vypousténi CFK profila z prafezu pésnice

Vysledek optimalizaéniho navrhu ukazuje

Tabulka 7 a Tabulka 8.

Dolni pasnice

z [m] pocet CFK profila
0.357 - 0.539 2x14
0.539 + 0.674 2x13
0.674 + 0.808 2x12
0.808 + 0.942 2x11
0.942 +~1.343 2x10
1.343 + 1.741 2x9
1.741 + 2.265 2x8
2.265 + 2.780 2x7
2.780 + 3.284 2X6
3.284 + 3.895 2x5
3.895 =+ 4.481 2x4
4.481 + 5.254 2x3
5.254 + 6.244 2Xx2
6.244 + 6.924 1x2
6.924 +~ 7.675 1x1

Horni pasnice

z[m] pocet CFK profilt
0.357 +- 0.539 2x19
0.539 + 0.674 2x18
0.674 + 0.808 2x17
0.808 + 0.942 2x16
0.942 +~1.076 2x15
1.076 + 1.210 2x14
1.210+1.476 2x13
1.476 + 1.873 2x12
1.873 +2.135 2x11
2.135 +2.524 2x10
2.524 +2.907 2x9
2.907 + 3.284 2x8
3.284 + 3.653 2x7
3.653 + 4.133 2x6
4,133 + 4.595 2x5
4.595 + 5.148 2x4
5.148 + 5.767 2x3
5.767 + 6.597 2x2
6.597 +~ 7.223 1x2
7.223 + 7.675 1x1
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Dolni pasnice
z[m] pocet CFK profilt
0.357 + 0.539 2x14
0.539 +~ 0.674 2x13
0.674 + 0.808 2x12
0.808 +~ 0.942 2x11
0.942 - 1.343 2x10
1.343 +1.741 2x9
1.741 + 2.265 2Xx8
2.265 +~ 2.780 2X7
2.780 + 3.284 2X6
3.284 + 3.895 2x5
3.895 - 4.481 2x4
4,481 + 5.254 2x3
5.254 - 6.244 2X2
6.244 + 6.924 1x2
6.924 = 7.675 1x1

Tabulka 7: Optimalizovany poéet CFK profild v horni resp. dolni pasnici nosniku

Stojina nosniku

z [m] poéet vrstev 92110
0.357 + 0.539 9
0.539 + 0.674
0.674 + 1.609
1.609 + 2.907
2.907 + 4.133
4.133 + 5.254
5.254 +6.924
6.924 + 7.675

Tabulka 8: Optimalizovany poéet vrstev 92110 na stojiné nosniku

N~ |(O1O|~| 00

Vysledek pevnostni kontroly nosniku je uveden v Pfiloze 2. Z vysledkd kontroly se ukazuje, Ze
kritickym pfipadem zatiZzeni je Pfipad 1. Kriticka mista jsou celkem ftfi:

horni pasnice z=1.476m, 0=-1285.3 MPa, RF=1.01
dolni pasnice z=1.609m, 0=1795.3 MPa, RF= 1.00
stojina z=1.609m, 1=89.6 MPa, RF=1.00

Pevnostni zkouskou se tedy bude prokazovat tnosnost konstrukce pfi Pfipadu 1.

3.3.2 Krakorec

Krakorec je obdélnikového prifezu. Je tvofen prabéznymi pasnicemi nosniku kfidla a ¢aste¢né
pribéZznou stojinou nosniku. Stojina nosniku se plynule méni z tenkého sendvi¢e do tvaru
obdélnikového boxu.

3.3.2.1Zatizeni krakorce

Krakorce obou polovin kfidla jsou propojeny dvojici ¢epli. Ohybovy moment pfenaseji prabézné
uhlikové pasnice. Posouvajici silu pfenasi smykovym tokem stojina krakorce.
Nyni je potfeba ur€it zatizeni krakorce. Uvolnéme nejprve celé kfidlo (levou i pravou polovinu

uvazujme pevné spojenou) od zbytku letounu (trupu). Kfidlo je spojeno s trupem dvojici ¢epl na
obou kofenovych Zebrech. Tyto Cepy odebiraji nejen posouvajici silu, ale zaroven zavadi
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kroutici moment kfidla do kofenového Zebra centroplanu. Z hlediska zatizeni krakorce je vSak
podstatné pouze odebrani posouvajici sily. Do kfidla jsou zavedeny po uvolnéni reakéni sily
v misté ¢epu viz. Obrazek 19. Sméry sil a momentl jsou kresleny v kladnych smérech.

T T
L LY
T Hy "‘lr.I
r 3 =
vy 1 2up

Obrazek 19: Uvolnéni celého kfidla od trupu

Silova rovnovéaha uvolnéného kfidla
R +R;+T +T;=0
Momentova rovnovaha uvolnéného kfidla k ose symetrie
ML +MR+RLXZH - RRXer :O
kde
T, je zaporné vzata posouvajici sila v ose symetrie (sdruzeného pfipadu zatiZzeni),
Tr je zaporné vzata posouvajici sila v ose symetrie (vySetfovaného pfipadu zatizeni),
M.=My, v ose symetrie (sdruzeného pfipadu zatizeni)

Mgr=-M, v 0se symetrie (vySetfovaného pfipadu zatizeni)

Vysvétleni:

Pripady zatizeni byly pocitany vzdy pro pravou polovinu kfidla. Sdruzeny pfipad zatizeni je
pFipad zatiZeni na levé poloviné kfidla. Napfiklad je li vychylka kfidélka na pravém kfidle nahoru
pak vychylka kfidélka u sdruZzeného pfipadu je smérem dolu.

Reakeéni sily pasobici v kofenovych Zebrech
— ML +MR +('T|_ - TR)>er
- 2%z

RL :'RR'TL'TR

RR

Dale byly obé poloviny kfidla uvolnény od sebe navzajem. Do pouzder svornikd jsou opét
zavedeny reakeni sily. Uvolnéni pravé poloviny kfidla ukazuje Obrazek 20.
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Obrazek 20: Uvolnéni pravé poloviny kfidla

Vzdalenost spojovaciho ¢epu od osy symetrie kfidla
z, =0.250m
Silova rovnovaha uvolnéné pravé poloviny kfidla

R, +R, +Tz +Ry =0

Momentova rovnovaha uvolnéné pravé poloviny kfidla k ose symetrie

Re X2p + M- Ry %2, - Ryxz, =0

Nyni je jiz definovano vSe potfebné k vySetfeni vyslednych vnitinich Gcinkd (VVU) na krakorci.
Pribéhy VVU na krakorci pravé poloviny kfidla pro vSechny pfipady zatizeni ukazuje Obrazek

21. Tu¢né je vyznacen rozhodujici pfipad zatiZeni.

Zatizeni krakorce (poéetni VVU f = 2.25)

150000
+ 80000
100000 60000
+ 40000
50000
z + 20000
'_
0 -0
- 4
+ -20000
-50000
| — + -40000
-100000 -60000

z[m]

Obréazek 21: Prabéh VVU na krakorci pravé poloviny kfidla

Mb[N*m]

--T1
—*—T3
T5
T 6b
T 6¢C
—T6d
T 7a
T7b
——T7cC
——T7d
=E-Mb 1
——Mb 3
Mb 5

T2
—+—T4
T 6a
Mb 6b
Mb 6¢
Mb 6d
Mb 7a
——Mb 7b
Mb 7c
—Mb 7d
Mb 2
—Mb 4
Mb 6a
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3.3.2.2Navrh rozméru krakorce

Krakorec je navrhovan obdobné jako ¢ast nosniku zastavéna v kfidle. Pasnice jsou
dimenzovany pro prenos normalnych sil od ohybového momentu a stojina pro pfenos
smykového zatiZzeni od posouvajici sily. Poznamenejme, Ze posouvajici sila mezi spojovacimi
cepy je cca. 7x vetsi nez v misté pred kofenovym Zebrem uvnitf kfidla. Toto misto je patrné
smykové nejvice zatizenym mistem celého draku letounu. Toto nutné povede k mohutné stojiné.
DalSim problémem navrhu miZze byt pfili§ velkd tuhostni zména stojiny v misté kofenového
Zebra. Proto je potfeba, aby nebyl nosnik uvnitf kfidla dimenzovan jen tésné nad RF=1. V misté
kofenového Zebra je proto nosik navrhovan s RF=1.2 + 1.3.

VySka krakorce zlstava po celé délce konstantni (stejna jako nosniku v misté kofenového
Zebra)
h, =190.6mm

h, =183mm
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CFK profily jsou z pasnic krakorce vypoustény podle tabulky:

poloha horni pasnice dolni pasnice
z[m] pocet CFK profilt pocet CFK profilt
0.357 + 0.250 2x19 2x14
0.250 + 0.200 2x18 2x14
0.200 + 0.150 2x17 2x14
0.150 + 0.100 2x16 2x14
0.100 + 0.050 2x15 2x14
0.050 + 0.000 2x14 2x14
0.000 + -0.050 2x13 2x13
-0.050 + -0.100 2x12 2x12
-0.100 + -0.150 2x11 2x11
-0.150 + -0.200 2x10 2x10
-0.200 + -0.250 2 x9 2x9
-0.250 + -0.300 2x8 2x8
-0.300 =+ -0.350 2x7 2X7

Tabulka 9: Priifezy pasnic krakorce

Stojina krakorce je tvofena 9 vrstvami 92110% (dil stojiny pribézny z krakorce dovnitf kiidla) a

24 vrstvami 92125%. Vrstvy 92125% jsou ovinuty dvanactkrat okolo celého krakorce véetné
pasnic.

3.3.2.3Pevnostni kontrola krakorce

Krakorec je kontrolovan stejné jako nosnik zastavény v kfidle. Viz. kapitola 3.3.1.2 . Vystup této
kontroly je uveden v PFiloze 3 spole¢né s uréenim VVU pro dany pfipad zatizeni. Kontrola byla
provedena pro vSechny pfipady zatiZzeni. Z kontroly vyplyva, Ze kriticky pfipad zatiZzeni je Pfipad
1. Kritické fezy jsou 2:
pasnice v misté kofenového Zebra
o horni pasnice z=0.357m, 0=-1066.4 MPa, RF= 1.22
0 dolni pasnice z=0.357m, 0=1447.3 MPa, RF=1.24
stojina v misté zavedeni sily do pouzdra pravého spojovaciho ¢epu
o z=0.250m, 1=79.8 MPa, RF=1.13

Pevnostni zkouskou se bude prokazovat inosnost konstrukce pfi Pfipadu 1.

3.3.2.4Navrh a kontrola uloZeni spojovacich éept polovin k¥idla

Provedeni obou ¢epl je shodné. Stojina krakorce je v misté Cepu vyztuZzena masivni
kompozitovou rozpérkou. Rozpérka vyplfiuje v misté éepu cely prostor boxu krakorce. Cepy se
zasouvaji do bronzovych pouzder, které jsou viepeny do kompozitové rozpérky a stojiny. Stény
vlastniho otvoru v krakorci jsou tedy namahany na otla¢eni od vlepeného bronzového pouzdra
o urcitém praméru.

Zatizeni ¢epu bylo stanoveno v kapitole 0. Rozhodujicim pfipadem, kdy je uloZeni zatizeno
nejvétsi silou, je Pfipad 1.

Maximalni sila plsobici na cep
R, =142344N

Dovolené napéti v otlaceni pro 92125% na otvor diry od viepeného pouzdra je dle [3]
s , =100MPa

Minimalni otlacovana plocha
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=1424mm?

Ao Re 142344
SP

VnéjSi primér pouzdra
D =50mm

Potfebnéa tloustka otlacovaného materialu

TlouStka krakorce v misté vnéjSiho ¢epu je 33.2mm, v misté vnitiniho ¢epu je tloustka 66mm.
UloZeni pouzder vyhovuje pozadavkim na minimalni otlaovanou plochu.

VngéjSi pramér pouzdra by bylo mozné zmensit pouZzitim trnt po obvodu pouzdra které budou
zvétSovat sty¢nou plochu. Unosnost spojeni je nutné oveéfit pevnostni zkouSkou.

3.3.3 Potahy torznich dutin

3.3.3.1Stanoveni stfedu smyku torznich dutin

Aby bylo mozné presnéji stanovit krutové zatizeni kfidla, je potfeba vySetfit polohy stfed(
smyku torznich dutin, a stanovit tak osu, okolo které se budou jednotlivé Fezy kfidla pfi krouceni
nataCet. Ke stanoveni stfedu smyku je zapotfebi znat geometrii dutin v kazdém Fezu a tuhosti
potahovych paneld ve smyku. Geometrické parametry dutin byly odecéteny dfive.
Poznamenejme jesté, Ze se dopoustime mirné nepresnosti tim, Ze geometrické parametry dutin
vychazi z vnéjSiho povrchu. PfesnéjSi by bylo stanovit stfedni plochu potahového sendvice a
odecitat parametry od ni.

K vypoctu stfedu smyku je zapotfebi znat kromé geometrickych parametrd také materialové
parametry (modul tuhosti ve smyku). Tento poZadavek nemusi byt splnén, pokud je pouzit jeden
material (v€etné stojin). Toto zde neni splnéno, a proto musi nasledovat prvni navrh skladby
potahG a stojin. Tabulka 10 a Tabulka 11 iz uvadi skladbu spliujici pevnostni poZadavky.
Skladba potahu je uvadéna v pofadi z vnéjSiho povrchu kfidla.

Skladba potahu torznich dutin po rozpéti

z[m] skladba
0.357 + 0.539 92110’ 92110 PARAGLASS.1., 98340\
0.539 + 4.014 92110 92110 PARAGLASS.1.
4.014 + 8.500 92110 PARAGLASS L

Tabulka 10: Skladba potahu torznich dutin po rozpéti kfidla

Skladba uzaviraci stojiny zadni torzni dutiny

z[m] skladba
0.357 +1.210 2 x 92110¥ HEREX 6mm,92110%
1.210 - 8.500 92110'¥ HEREX 6mm, 92110'%

Tabulka 11: Skladba uzaviraci stojiny zadni torzni dutiny

Vzhledem k tomu, Ze potah tvofi nékolik riznych materiald (minimalné dva), byla pfepoctena
tloustka potahu na ekvivalentni tloustku, kterou by méla vrstva o stejné smykové tuhosti
s referenénim smykovym modulem.

Vzhledem k pfevaze vrstev sklenénych byl zvolen referenéni smykovy modul 7700 MPa
(odpovida smykovému modulu vrstvy 92110'%).

G, = 7700MPa

Ekvivalentni tlouStka potahového sendvice pro pfenos smykového zatiZzeni je
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o) o t°G
tew=Atew=a—
ekv al. i ekv i Gref
L=t =t =1,

Nyni jsou jiz definovany vSechny parametry vstupujici do vypoctu stfedu smyku torznich dutin,
ktery provedeme dle [2] Tab. 1.14.

Tra=2,x,+U, q, (1)
1 .00 _ 0 (0, +0,- ) _

L =0® =0 2
2, 96 Gx | Gx, @)
1 a0 00 008 (4 +0,)4, (0, - gr- gu)hy
0, 96x %®Gx, Tox, T ox, | G, 0 ()

Rovnice (1) vyjadfuje rovnovahu krouticiho momentu od posouvajici sily a smykovych tokd
v potazich dutin. Rovnice (2) a (3) vyjadfuji nulovy zkrut prvni resp. druhé dutiny. Vyznam
jednotlivych symbolu v rovnicich (1) az (3) vysvétluje Obrazek 15 na strané 28 nahore.

Poloha stfedu smyku je dana feSenim soustavy rovnic pro neznamé a, (i, Qs.

Posouvajici sila se rozdéluje mezi nosniky v poméru jejich ohybovych tuhosti. V naSem pfipadé
je nosnik jen jeden a tedy veSkerou posouvajici silu pfenasi sam.

Smykové toky v stojinach nosnikl od prerozdélené posouvajici sily

T
qzl_H
q22=o

Za predpokladu, Ze jsou potahy dutin a stojiny v jednom fezu ze stejného materialu (zajisténo
prepoctem ekvivalentni tloustky k referenénimu smyk. modulu), bylo v programu MathCad
nalezeno obecné feSeni této soustavy ve tvaru:

Given
T-a= 2-Ul-ql + 2U2-q2

1 ql-sl + (ql + gzl — q2)-hl | 0
2.U1 | Gt G-thl -

1 q2-s2 + q2-¢3 . (q2 + qz2)-h2 . (q2— ql — gqzl1)-hl
202 | G2 G-t3 G-th2 G-thl

qz2 =0

2-Ul-hl-h2-qz1-t1-t2-13 + 2-Ul-hl-qz1-s2-t1-t3-th2 + 2-Ul-hl-qz1-53-t1-t2-th2 — 2.U2-hl-qzl-s1-t2-t3-th2
T-h1-h2-t1-t2-t3 + T-h1l-s1-t2-t3-th2 + T-h1-82-t1-t3-th2 + T-hl-53-11-t2-th2 + T-h2-s1-t2-t3-thl + T-51-82-13-th1-th? + T-s1-%3-12-th1-th2
h1-h2-qz1-t1-t2-13 + hl.qz1-82-t1-t3-th2 + hl-qz1-53-t1-12-th2
h1-h2-t1-t2-t3 + hl-g1-t2-t3-th2 + h1l-s2-t1-t3-th2 + hl-53-t1-12-th2 + h2.51-t2-t3-thl + ¢1-82-t3-th1-th2 + ¢1-53-t2-thl-th2
hl.qz1-¢1-t2-t3-th2
h1-h2-t1-12-t3 + h1-81-12-13-th2 + h1-52-11-t3-th2 + h1-53-t1-t2-th2 + h2-s1-t2-t3-thl + s1-s2-13-th1-th2 + s1-53-12-th1-th2

Find(a, ql,q2) —

kde a je vzdalenost stfedu smyku od ohybové elastické osy nosnikové konstrukce (tedy
v naSem pfipadé od nosniku). Kladnd hodnota znamena orientaci posunuti od nosniku smérem
k odtokové hrané.

VySe uvedenym vypocétem byly stanoveny polohy smykovych stfedd pro vSechny vypoctové
fezy v rozmezi od kofenového Zebra po konec kfidla.

Bc. Jan Stépanek strana 38 z 70 20.5.2009



FSI VUT Brno Diplomova prace
Letecky Ustav Navrh konstrukce kfidla a podvozku kluzaku TST 14 MC

3.3.3.2Kroutici moment k stfedu smyku

Skute¢ny kroutici moment plsobici na kfidlo je dan superpozici uc€inka aerodynamického
klopivého momentu a posouvajicich sil plsobicich na pfisluSnych ramenech k stfedu smyku.
Vypocet zatizeni kfidla byl proveden k aerodynamické ose (k spojnici ¢tvrtinovych bodu).

Kroutici moment k stfedu smyku stanovime
M tCs (Z) =M t0.25 (Z) + Tc (Z) >{Xcs (Z) = Xozs (Z)]

Situaci k pfepoctu ukazuje Obrazek 22.

Xoas Mg = Higps *T"'{x“{ "“"‘7

Obrazek 22: Kroutici moment k stfredu smyku

Vysledek pfepoctu krouticiho momentu k stfedu smyku torznich dutin uvadi pfiloha 1. Prabéhy
po rozpéti ukazuje Obrazek 23.

Kroutici moment k stfedu smyku po rozpéti (po€etni zatizeni f = 2.25)

8000
—&— Mt pfipad 1 —— Mt pfipad 2
6000 {——%- Mt pFipad 3 Mtpfipad4 ||
TR —%— Mt pFipad 5 —e— Mt pFipad 6a
’*“’*m —+— Mt pfipad 6b —— Mt pfipad 6c
Mt pfipad 6d Mt pfipad 7a | |
4000
WW Mt pfipad 7b Mt pfipad 7c
KK Mt pfipad 7d
‘Xx_* (K
2000 SK-

Mt [N*m]
o

-2000 -

-4000

-6000

-8000

z[m]

Obrazek 23: Prabéh krouticiho momentu po rozpéti

3.3.3.3Rozhodujici pFipady zatiZzeni pro dimenzovani potahd torznich
dutin

Potahy jsou dimenzovany pro pfenos krouticiho momentu. Rozhodujici bude jeden
z nasledujicich pfipadu:

Pfipad 1 — nejvyssi zaporna hodnota M;
Pfipad 4 — nejvyssi kladna hodnota M;
Pfipad 5 — nevysSi kladna hodnota M;
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Potahy jsou vypocetné kontrolovany pro vSechny ftfi pfipady zatizeni (1, 4, 5). V kazdém
vypocetnim fezu a pro kazdy ztéchto tfi pfipadl zatizeni je stanoven faktor rezervy k
navrhovym materialovym hodnotdm (RF). Nasledné bude vybran fez s nejnizSim RF, tento fez
je kriticky. Pfipad pfi kterém je RF nejnizsi, je kritickym pfipadem. Pro takto stanoveny kriticky
pfipad bude provedena pevnostni zkouska.

3.3.3.4Smykové zatiZzeni potaht torznich dutin a stojiny nosniku
Prenos krouticiho momentu pro dany pfipad zatizeni je vySetfovan feSenim soustavy rovnic:
M =2U,xq +U,q,
1 .g,xs_ 1 _.q,xds
U, ? Gx 2, ;7Gx

Druhou rovnici, jez vyjadfuje rovnost zkrutu konstrukce v disledku jeji spoijitosti, Ize pfepsat do
tvaru

s (- 0)h0_ 1 @S a8 g0 (4,0 6)h 0
2U1 %Gﬁl G>¢hl 5 2U2 %GKZ G>¢'3 G>¢h2 G>¢'hl 5

Vyznam jednotlivych symbolud v rovnicich vySe je shodny jako v kapitole 3.3.3.1 a vysvétluje ho
Obrazek 15 na strané 28 nahore.

Pro tuto soustavu dvou rovnic bylo nalezeno pomoci programu MathCad obecné feSeni ve
tvaru:

et
Bz 2 01214 S0

1 Tgla | Gal—aar]| 1 e | a¥el | (B2 (aZ- e
ATTL il Uiethl

RITE R IR Tith Ti-th

AT 0T el ed 2 hE + B UL RE a1 42 63 k1 + 20 T2 00 0] 243 thE + M Tl e241 63 th L th2 + 3477753 21 s24h1-h2 N

. A 2 2 2 2
LR Y 5 e RS Y TP P TV PR 1 U - 7 O Y P Y 1 - U B O I O 1 O 3 Y S 1V O = O Vo I T 1 3 P ) B O W 14
RV Y B o B P VAR S UV T O SR Sk R TS RIS It/ O B

Tindy |, ity —

TR e 2T 2 1 BT RIS | BT el B L hE 1 TSR L hE 1 BT L2 B 1 4TI U2 AlE 2 b2 )

Zjisténé smykové toky gl a g2 se rozdéluji mezi jednotlivé vrstvy laminatu v poméru smykovych
tuhosti vrstev. Smykova tuhost vrstvy odpovida ekvivalentni tloustce vrstvy. Prvni index u
smykového toku oznacuje dutinu (1 — pfedni, 2 - zadni), druhy index oznacuje poradi vrstvy
v laminatu smérem z vnéjSiho povrchu dovniti konstrukce.

1Y |5
i =X — 0y =0, % —
Lo toy

Smykové napéti v i-té vrstvé pak spocteme

% _ G
tli_t%’tzi_t_%

Faktor rezervy k ndvrhovym hodnotam smykového napéti
t t
RF, =—p1,RF2i —_P2
t 1i t 2i

Vypocet je uveden v pfiloze 4.

3.3.3.5Ro0zhodujici pfipad zatizeni a kriticky fez
Kritickym pfipadem je Pfipad 1.

Kritickym fezem je fez s polohou z=4.014m, kde je ukoncena zesilujici vrstva 92110 . Svrchni
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vrstva 92110'% na zadni dutiné ma v tomto fezu RF,; = 1.01. To odpovida smykovému napéti

t, =-89.3MPa

3.3.4 Korenové zebro

3.3.4.1Zatizeni korenového zebra

Kofenové Zebro odvadi posouvajici silu a kroutici moment z kfidla do centroplanu trupu pomoci
dvojice Cepl. Samotné Zebro je pak zatézovano jako nosnik uloZzeny na dvou podporach
zatizeny posouvajici silou pusobici v misté nosniku kfidla a smykovym tokem z torznich dutin.

Pro zjednoduSeni a zpfehlednéni vypocltu byla zavedena lokalni soufadnicova soustava
s pocatkem v nabézné hrané profilu na kofenovém Zebru. Osa X necht sméfuje smérem
k odtokové hrané profilu a osa y smérem nahoru. Nyni Ize snadnéji definovat polohy Cepl a

rozméry Zebra.

KFidlo bylo uvolnéno od centroplanu trupu a byly zavedeny reakéni sily do ¢epl viz. Obrazek

24.

T
_E ]
P RPinz_
M
-~ D

Ephigy

K beou

Kpimg —

Obrazek 24: Prenos krouticiho momentu a posouvajici sily dvojici éept

Poloha pfedniho a zadniho ¢epu
X, =0.1m

pinl

Xpinz =0.6mM

Poloha nosniku

Xoeam = 0.338M
Sily na ¢epy
Rpinl =-T- Rpin2
R _ Mt +T>(Xpin1_ Xbeam)
in2 —
P XpinZ - Xpinl
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3.3.4.2VvVU na Zebru

Vysledné vnitfni G¢inky na kofenovém Zebru jsou dany superpozici uc¢inkd od osamélych sil a

od smykovych tokl v potazich torznich dutin.

3.3.4.2.1 Odecet geometrickych parametrd Zebra

X H d U, U, d U, U,

[mm] | [mm] | [cm’] [cm’] [cm’] [cm’]

0 0 0.000 0.000 0.000 0.000
69 95 41.695 41.695 0.000 0.000
100 117 33.285 74.980 0.000 0.000
137 137 47.686 122.666 0.000 0.000
206 165 104.653 227.319 0.000 0.000
275 183 120.125 347.444 0.000 0.000
338 191 118.797 466.241 0.000 0.000
412 187 0.000 466.241 140.851 140.851
481 171 0.000 466.241 123.421 264.272
550 147 0.000 466.241 109.496 373.768
600 129 0.000 466.241 69.599 443.367
618 121 0.000 466.241 22.860 466.227
687 94 0.000 466.241 73.910 540.137
687 94 0.000 466.241 0.000 540.137

Tabulka 12: Geometrické parametry kofenového Zebra

3.3.4.2.2 VWU od osamélych sil
Prabéh posouvajici sily
iX=X;, ®-R
i
dTrib,f (X) :.i. X= Xbeam ® - (_ T)
Ix=x,® -R

| pin2 pin2

Teip, ¢ (X) = ©0-687 dT, ()

pinl

Priibéh ohybového momentu
Myyip, 1 (X) = QTrib, 1 () >dx

3.3.4.2.3 VVU od smykovych tokd v potazich torznich dutin
Prabéh posouvajici sily
1 X=0.. Xem ® -0, XH,,,(X)

T. X) =1
st () 1X= %, ..0.687® -q,xH,, (X)
Priibéh ohybového momentu
1 X=0.. X ® - %22, (X)
Mprin,¢ (X) =i ;

TIXE X 0.687® - 20U, (X) - G, X%, (X)

3.3.4.2.4 Superponované VVU
Posouvaijici sila
Tin (X) = Tiip, 1 (X) + T 5 (X)

Ohybovy moment
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My (X) =M i ¢ (X) + My 4 (X)

Prabéhy pro Pfipad 1 ukazuje Obrazek 25. Prdbéhy pro vSechny provéfované pfipady jsou
uvedeny v Pfiloze 5 spole¢né s pevnostni kontrolou Zebra.

VVUnakofenovém Zebru pro Pfipad 1
25000 8000
20000 —— 1 6000
15000 .
T 4000 T osamele sily
10000
5000 T 1 2000 T smykovy tok
Z o _— | |, | Tcekoa
" 5000 & Mb osamele sily
- 172000 | i smykovy tok
-10000
- -4000 |====Mb celkovy
-15000
-20000 1+ -6000
-25000 8000
X [mm]

Obréazek 25: Superpozice VVU od osamélych sil a od smykovych tokd v potazich torznich dutin na
kofenovém zebru

3.3.4.3Navrh korenového zebra

Kofenové Zebro je navrhovano jako nosnik s tenkou stojinou. V prifezu ma Zebro tvar pismene
,C". Pasnice Zebra tvofi potahy torznich dutin (v misté kofenového Zebra jsou potahy tvofeny
z 2 x92110%, Paraglass3, 3 x 98340;). Stojina zebra je sendviové konstrukce s potahy

z6x92125% a jadrem z 6mm pénového materialu. V mistech cepl je Zebro vybaveno
rozpérkou a pénové jadro sendviCe je nahrazeno preklizkovou viozkou. Cep je dukladné
zalaminovan.

3.3.4.4Pevnostni kontrola
Stojina Zzebra pfenasi smykem posouvaijici silu stanovenou v kapitole 3.3.4.2.4.
Smykovy tok ve stojiné zebra
q — Trib é N l]
ey = S
H, &mmH
Smykové napéti ve vrstvach 92125% na stojiné
— qweb - qweb [Mpa]
tWeb 6>¢92125

Uit

Faktor bezpecénosti k navrhovym hodnotam na stojiné

RF,., = tt—p [1]
web

Pasnice Zebra je namahana ohybovym momentem stanovenym v kapitole 3.3.4.2.4, ale
zaroven také smykem v torzni dutiné stanovenym v 3.3.3.4.

Normalné sily v pasnicich Zebra

M
Nri:i rib N
R
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Jednotlivé vrstvy pasnice prfenasSi normalné zatizeni v poméru svych tuhosti viz. Tabulka 13

i vrstva E t tE podil' prenosu t'ahu/tlaku
[MPa] | [mm] (stiffness ratio - SR)

1| 2x92110% | 10700 | 0.36 3852 0.06

2 | Paraglasss 2600 3 7800 0.13

3| 3x98340y | 77000 | 0.63 48510 0.81

Tabulka 13: Podil jednotlivych vrstev pasnice Zebra na pfenosu normalnych sil

Normalné napéti v jednotlivych vrstvach pasnic
_Niip >R [N]
S ifrib — ’

ti X\Nf

kde w; =50mmje ucinna Sitka pasnice

Faktor bezpecnosti k navrhovym hodnotdm pro i-tou vrstvu pro kombinované namahani
tahem/tlakem a smykem stanovime ve tvaru kvadratického poruchového kriteria (poruchova
elipsa):

RF = 1 [,

I z 2 2~
9£ifribg_i_aifribglj
Sip g tip bH

pJ€ smykové napéti v i-té vrstvé vypoctené pro kofenovy fez (z=0.357m)

kde t

v kapitole 3.3.3.4.t,;,, je rozdilné pro pfedni a zadni dutinu.

ifri

3.3.4.5Rozhodujici pfipady zatizeni

Zebro bude kontrolovano pro tfi nasledujici pfipady zatizeni:
Pfipad 1 (nejvyssi zaporny kroutici moment M;, nejvysSi zaporna posouvajici sila T)
Pfipad 4 (nejvyssi kladny kroutici moment M)
Pripad 5 (nejvyssi kladna posouvajici sila T)

Vysledky pevnostni kontroly jsou uvedeny v Pfiloze 5. Z kontroly vyplyva, Ze kritickym pfipadem
je Pfipad 1. Zebro ma dvé kriticka mista:
Uchyceni prvniho éepu (x=0.1m), t ,, =81L.1MPa, RF,e,=1.11

Napojeni Zebra na nosnik kfidla (x=0.338m), ve vrstvé 98340;, S,; =362.1MPa,
t,; =14.8MPa, RF3=1.3

3.3.4.6UloZeni éepl v kofenovém Zebru

Kroutici moment a posouvajici sila jsou prenaseny dvojici ¢epu vlepenych a olaminovanych
v kofenovém Zebru kfidla. Do kofenového Zebra centroplanu trupu jsou zalaminovana pouzdra.
Predni pouzdro navazuje na rozpérnou ty¢, ktera je prabéznéa pres cely centroplan a chrani tak
posadku pred pranikem kfidla do trupu pfi havarijnim zatizeni. Zebra jsou v mistech &ept
zesilena rozpérkami a pénové jadro sendvice je nahrazeno preklizkovou vlozkou.

Cep ma v &asti vlepené uvnitf Zebra pramér 25 mm a jsou do né&j po obvodu vyvrtané otvory, do
kterych jsou zasunuty koliky o praméru 1.5mm vy¢&nivajici 5mm nad valcovou plochu, které
zvétsuji styénou plochu a umoznuji tak dokonalé propojeni ¢epu a laminatu.

Cep je zalaminovan do konstrukce jiz pfi vyrobé Zebra. Nejprve se do formy Zebra kladou vnéjsi
vrstvy 3 x 92110%, které maji predstiizeny otvor o praméru 10mm pro protazeni ¢epu. Poté se
do formy vlozi pénové jadro sendvice a preklizkova vlozka v misté ¢epu s predvrtanym otvorem
praméru 25mm. Poté se kladou vnitini vrstvy 3 x 92125%, které maji predstfizeny otvor o
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praméru 25mm. Poté se do formy zasune &ep opatfeny koliky. Cep je ve formé stfedény
stfedicim otvorem o pruméru 10mm. Poté se vloZi do formy dvé Casti Cepem rozdélené
preklizkové rozpérky. Rozpérka se nyni spoleéné s Cepem fadné pfilaminuje k vnitfni strané
Zebra mnoha vrstvami 92125%.

Pevnostni kontrola ulozeni vySe popsaného typu je vzhledem Kk slozitosti loZeni jednotlivych
vrstev prakticky nemozna i pfi pouZziti MKP. Proto bude Unosnost tohoto uloZeni ovéfena
statickou zkouSkou. Maximalni sila bude pusobit na ¢ep ve vertikdlnim sméru o bude mit
velikost 22 kN.

Obrézek 26: Cep v kofenovém Zebru vybaveny koliky pro bezpeéné uchyceni do laminéatu
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4 Statické podklady pro konstrukci podvozku

Zatizeni podvozku zde bude stanoveno podle poZadavkl predpisu ULK.

4.1 Tuhostni charakteristika podvozku

Hlavni podvozkové kolo je odpruzené tlumiem z gumovych krouzki. Na prevzeti kinetické
energie pristavaciho razu se podili zarover tlumi¢ a pneumatika kola. Maximalni stlaceni
podvozku je navrzeno na 100 mm. VétSi stlacenti jiz neni bezpeéné kvili nebezpedi poSkozeni
uzaviracich dvifek podvozkové Sachty.

Tuhost pneumatiky zavisi zejména na jejim typu a husténi. Tuhost tlumice je dana pouzitym
materialem tlumicich elementd, jejich rozméry a seskladanim na tlumici. Urcit zavislost stlaceni
pneumatiky (nebo tlumice) na zatézné sile je mozné jen experimentalné, coz je nad ramec této
diplomové préace.

Pro Ucely prvotniho vypocétu zatizeni byla pfevzata z [6] charakteristika pneumatiky viz. Obrazek
27.

Pneumatika definovana v [1] je uzsi, ale ma stejny vnéjSi prameér jako ta, pro niz mame zjisténé
charakteristiky. Budeme predpokladat, Zze pneumatika 350 x 120 mm [1] ma stejnou
charakteristiku jako 350 x 135 mm uvedena v [6] (viz. Obrazek 27, zavislost B).

Pozn.:

Obecné nelze fict, Ze charakteristika pneumatiky zavisi pouze na jejich vnéjSich rozmérech a
husténi. Zavisi rovnéZz na pouZzitém materialu a formé vnitfni vyztuze. Proto je nutné pfi
podrobnéjsi analyze vZzdy provést méfeni pouzité pneumatiky.
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Uvedena charakteristika (zavislost B) byla vyjadfena analyticky parabolickou zavislosti:

16000

12000

S]

[o]
Q
£S
o

Ela
fasilat

4000

Charakteristika pneumatiky pr. 350 x 135
pfi huSténi na 250 kPa

y = 1.6158x? + 74.013x - 32.917
R? = 0.9998

——N

= Polynomicky (N)

10 20 30 40 50 60 70

stlaéeni pneu [mm]

80

90

Je-li pfedpokladdano maximalni stlaceni pneumatiky dle pfilozeného grafu 80 mm, pak alespon
20mm pfipadne na stlaceni tlumi¢e. Vzhledem k tomu, Ze stla¢eni pneumatiky o 80 mm je
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mezni hodnota, neni vhodné navrhovat podvozek tak, aby v béZzném provozu mohlo dojit
k jejimu dosazeni (nebo dokonce prekro¢eni). Podvozek bude navrzen tak, aby stlaceni
pneumatiky bylo maximalné 70mm.

Prabéh zavislosti stlaceni tlumi¢e na pfitlacné sile Ize povaZzovat za pfiblizné linearni. Od
dPéN u
dh &mm}’
podvozku 100 mm pfi pfevzeti potfebné kinetické energie.

tlumi¢e bude poZzadovana takova tuhost aby bylo dosazeno celkové stlaceni

Tuhost tlumi€e je moZné ménit v Sirokém rozsahu diky variabilité vlastnosti materialu tlumicich
elementl a jejich tvard. Vybér vhodného materialu tlumicich elementd a jejich tvaru je svym
rozsahem nad ramec této diplomové préace.

4.2 Postup stanoveni tuhostni charakteristiky podvozku (tlumi¢ +
pneu)

Kinematické schéma podvozku:

Obrazek 28: kinematické schéma podvozku

Podvozek zatéZujeme svislou zatéznou silou R;, velikost sily zvétSujeme postupné po krocich
(1000N)

Postupné dopocitavame:

Stlaceni pneumatiky podle znamé zavislosti
hpi = f (R) [mm]

Délka zlamovaci vzpéry po stlaceni tlumice
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bl = b0 - Lai [mm] ’

kde boje délka vzpéry s nestlacenym tlumi¢em

Uhel nakloné&ni zlamovaci vzhledem k poloze kovani na podvozkové Sachté (viz. Obrazek 28)
@2 _ b|_12 _ CZ

5
a, =arcco = [rad] [rad]
g -2b,C 4

Uhel sklonu zlamovaci vzpéry od svislice

q="-@4a)  rad],
kde a'= arctggx—lg [rad]
19

Sila stlacujici tlumi¢ (osova sila ve zlamovaci vzpére)
P,=R mos(qi) [N]
Stla¢eni tlumice
dh
Ly =Py xgg [mn

Vertikalni sloZzka posunu osy kola od stlaceni tlumice
h, =L, mOS(Qi) [mm]

Celkové stlaceni podvozku ve vertikalnim sméru (tlumic + pneu)
h =hy +h;  [mm]

PFirastek stlaceni
dh =h_ - h [mm]

Prirdstek prejaté energie

Ei = dh yR +Ri1[J]
1000 2

Prejata energie

E =§ dE, [J]

j=0
Vypocet charakteristiky podvozku je uveden v Pfiloze 7. Charakteristika je platna pro tuhost
. dP N . . . . s . .
tlumice EZBOO_' Této tuhosti bude dosazeno vhodnym vybérem materialu tlumicich
mm

elementd a jejich tvarem.

4.3 Stanoveni pozemniho zatizeni

4.3.1 Pristavaci podminky pro hlavni podvozek

Pozadavek ULK 725 Vodorovné pristani:
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Hodnota kinetické energie se urci z pfedpokladu, Ze hmotnost kluzaku odpovida maximalni
navrhové hmotnosti s klesaci rychlosti 1.5 m/s, pfi¢emz vztlak kfidla je shodny s tihou kluzéku.

v oarw e

Kineticka energie:
1 .2
A= 3 v, [J],
kde

m [kg] je maximalni navrhova hmotnost letounu
Ame
V, emu
&sH
Energii pfistavaciho razu musi beze zbytku pohltit pfistavaci zafizeni letounu. Velikost reakéni

sily pasobici pfi pfistani na podvozek je dana velikosti energie pfistavaciho razu a tuhostni
charakteristikou podvozku.

je vertikalni sloZzka pfistavaci rychlosti

Svisla sloZka reakce na hlavnim podvozku:
F, =R(E=E,)

Vodorovna sloZka reakce na hlavnim podvozku:
F, = F, xarctg(30°) [N]

Podle ULK 479c se uvaZuje kombinace zatiZeni ve svislém a vodorovném sméru (viz. Obrazek

29).
— °
Sundr ledy
W
v
‘h
H|/ i
/ R
| l
Obrazek 29: Zatizeni hlavniho podvozku [6]
Boéni sila:
Fs =0.3xR [N]
F, =0.5xR [N]
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Podle ULK 485 se uvaZzuje kombinace zatizeni ve svislém a bo¢nim sméru (viz. Obrazek 30)

o

v

b‘ b
1
Obrazek 30: Boéni zatizeni hlavniho podvozku [6]

4.3.2 Pristavaci podminky pro pfidovy podvozek

Svisla slozka zatizeni pridového podvozku:
v = 0.8xmxg [N] ,

kde m [kg] je maximalni vzletovd hmotnost letounu
g [m/s?] je tihové zrychleni v Om MSA

Podle ULK 479d pusobi na pfidové kolo spole¢né se svislou slozkou zatiZzeni také vodorovna
slozka smérem dozadu tak, aby vyslednice svirala se svislici uhel 30° (stejné jako v pfipadé
hlavniho podvozku).

F, = F, »arctg(30°) [N]

Bocéni zatizeni pridového kola — pfistani na konec kridla

Predpoklada se, Ze v misté dotyku kfidla se zemi pusobi rovnobézné s podélnou osou kluzaku
zatizeni o velikosti 200N. ZataCivy moment musi byt na pfidovém podvozku uveden do
rovnovahy.

Bo¢ni sila:
ZOOXIE
F = T
kde [ [m] je rozpéti kfidla

L [m] vzdalenost mezi body dotyku hlavniho podvozku s VPD a bodu dotyku
pfidového podvozku s VPD.

4.3.3 Podminky pFistani pro zad’ovy podvozek
Podle ULK 481.

Svisla slozka zatizeni:

2

F= 4><m><g

+L2_
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kde m [kg] je maximalni vzletovd hmotnost letounu
g [m/s2] je tihové zrychleni

iz [m] je polomér setrvacnosti letounu okolo osy z

v o

Bodéni sila na zddovy podvozek (Podle ULK 501).

Predpoklada se, Ze v misté dotyku kfidla se zemi pusobi rovnobézné s podélnou osou kluzaku
zatizeni o velikosti 200N. Zata€ivy moment musi byt na zadovém podvozku uveden do
rovnovahy.

Bo¢ni sila:
ZOOXIE
Fg = T
kde | [m] je rozpéti kfidla

L [m] vzdalenost bodu dotyku zadového podvozku s VPD a bodu dotyku pfidového
podvozku s VPD

Souhrn uvazovanych pfipadu zatizeni podvozku ukazuje Tabulka 14. Vypocet jednotlivych
pfipadu je proveden v Pfiloze 9.

Zatizeni ve sméru
Pripad zatizeni Ver. | Hor. Side
[N] [N] [N]
Vodorovné pfistani (ULK 725) 12395 | 5979 -
Boéni zatizeni hlavniho podvozku (ULK 485) 6198 - 3719
Zatizeni pfidového podvozku pfistani na dva body (ULK 479d) 3704 | 1787 0
Bocéni zatizeni pfidového kola - sila na konec kfidla (ULK 501) - - 1592
Zatizeni zadového podvozku - pfistani na ostruhu (ULK 481) 933 - -
Zatizeni zadového podvozku - sila na konec kfidla (ULK 501) - - 177

Tabulka 14: Pripady zatizeni podvozku (provozni zatizeni dle pfedpisu ULK)

4g. Nasobek pfi pristani je 3.68g.
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5 Konstrukce podvozku

V této préaci bude navrzena konstrukce pfidového a hlavniho podvozku. Konstrukce zadového
podvozku zde nebude feSena nebot zadovy podvozek bude pouZit ve stejném provedeni jako
na vychozim typu TST-14M.

5.1 Popis konstrukce hlavniho podvozku

Jedna se o klasické feSeni pfistavaciho zafizeni na kluzacich. Podvozek tvofi dvé dvojice vzpér
které jsou kyvné pfipevnény k draku kluzdku. Pfi¢emzZ zadni dvojice vzpér je zlamovaci a
umoznuje svym zlomenim zataZzeni podvozku do trupu. Spojovaci ¢ast obou vzpér slouzi
k uloZeni hfidelky kola.

V horni ¢asti zlamovaci vzpéry je na hlavnim podvozku umistén tlumi¢ s 6-ti elastomerovymi
tlumicimi elementy. Tlumici elementy jsou nasunuty volné na vodici ty¢i (rozdil praméru vodici
ty€e a otvoru v tlumicim elementu je 5 mm). Soustfednost vodicich elementt a tyCe zajiStuji
horni a dolni ocelové podlozky s vodicim prstynkem pfivafené dole k vedeni vodici tyCe a
nahofe na samotnou vodici ty¢. Soustfednost tlumicich elementl umisténych uprostfed tlumice
zajistuji duralové podlozky s vodicimi prstynky na vnéjSim obvodu vioZené mezi kazdé dva
vnitini elementy. Vodici ty¢ se pfi stlaceni tlumi€e zasouva do trubky spodni ¢asti zlamovaci
vzpéry. Vedeni vodici tyCe je zaroven zlamovacim kloubem. K zajisténi proti vysunuti vodici
tyCe z vedeni slouzi zavareny Sroub a samojistna matice M6 se specialni podloZzkou vétSiho
praméru.

Kyvné uloZeni vzpér zajiStuji ocelové osky uloZzené v bronzovych kluznych pouzdrech naboju
vzpér a kovani, které slouzi k zastavbé do draku pomoci Sroubd.

Podvozek je pfipevnén Srouby M8 na stény Sachty z sendvi¢ového kompozitniho materialu.
Pfes Sachtu je zatizeni podvozku rozvedeno dale do konstrukce trupu prepazkou sedacky
zadniho pilota. Podvozek umoznuje zastavbu kola o rozmérech pneumatiky 350 x 120 mm.
Predpoklada se brzdéné kolo.

5.2 Popis konstrukce pFfid'lového podvozku

Provedeni pfidového podvozku je obdobné jako hlavniho. Jen je vypusténa konstrukce tlumice,
ktera je nahrazena trubkou. Podvozek umozZnuje zastavbu kola o rozmérech pneumatiky 250 x
80 mm. Predpoklada se brzdéné kolo.

5.3 3D modely podvozkd

Oba podvozky byly namodelovany v CAD systému SolidWorks. Modely ve vysunutém a
zasunutém stavu jsou vidét na obrazcich nize.

Vykresy sestav hlavniho a pfidového podvozku jsou vedeny jako samostatné pfilohy €. 10 a 11.
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Obrazek 31: Hlavni podvozek - vysunuty stav

Obrazek 32: Hlavni podvozek - zasunuty stav
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Obrazek 33: Pridovy podvozek - vysunuty stav

Obrazek 34: Pridovy podvozek - zasunuty stav
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6 Napétova analyza konstrukce podvozku

Pro Gcely této kapitoly budeme modelovat vzpéry jako pruty. Budou kontrolovany na vzpérnou
stabilitu. Boc¢ni zatizeni bude kontrolovano navic na ohyb. Pro zjednoduSeni kontroly je
predpokladano, Ze bocni zatizeni pfenasi ohybem pouze predni dvojice vzpér které jsou kratSi
a tim padem maji vétsi tuhost. Zadni zlamovaci vzpéry nebudou pro pfenos ohybu uvazovany.
Toto zjednodusSeni je na bezpecné strané.

Material konstrukce podvozku: ocel CSN 15 130 nebo
L-CM3.7 nebo
AISI: 4130

6.1 Hlavni podvozek
6.1.1 Zatizeni hlavniho podvozku svislou a vodorovnou slozkou
zatizeni

Rozvedeni sil do konstrukce podvozku — uvolnéni v zavésech ukazuje Obrazek 35.

Obrazek 35: Vypoéet sil ve vzpérach hl. podvozku

Napétova analyza bude provedena pro pocetni zatizeni s faktorem bezpeénosti f=1.5

R, =1.5F,
R, =15F,
Silovéa rovnovéaha po uvolnéni:
Fi + R, =F,
Ry +Fy =R,
Geometrické podminky pro nato¢eni vektoru reakénich sil v zavésech:
F, Xg
Fy Ve
For X, - Xg
Foy Yo+ Ye
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Reseni soustavy rovnic:

R+R, %
_ Yr
Foy=————
X5 - X +§
Y2t Yr YR
Fly:Ry' FZy
X
F.=F, =
1 1y yR
FZx:FZy XZ- XR
Y2+ Yr

Osove sily v prutech:

Predpoklada se rovnomérné prerozdéleni sil mezi pravou a levou vzpérou.

1
Flza F1x2+F ’

ly
1
F,= > |:2x2 + |:2y2

Normalné napéti ve vzpére v misté s nejmensim prifezem.

Fl
Aimin

FZ
AZmin

Bezpec€nost k smluvni mezi kluzu Ry 2:

S
Kl =—2

p0.2 Rpo.z

S, =

S,=

k2, =->2

0.2 Rpo.z

Bezpecnost k mezi ztraty stability trubky vyztuhy:
Napéti na mezi ztraty stability vyztuhy s ., odecteno z [2] Tab. 2.3

K, = S 1kv
KV S
1
k2, = S 2kv
KV S )

Kontrola uloZeni vzpér na otlaceni bronzového pouzdra od ocelového krouzku:
Napéti v otlaceni:

_k _F
S lof = A T 4.
Ay ds
F F
S 20t — 2=z
A, ds
Povolené napéti v otlaceni:
S .4 = 400MPa

potl
Bezpecnost k povolenému napéti v otlaceni:
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S |
Kl = -
S ot
S
k2otI = bo?
S

2otl

Vypocet je proveden viz. Tabulka 15.

popis geometrie

XR 103 | [mm]
YR 185 | [mm]
X2 340 | [mm]
y2 195 | [mm]
zatizeni

Rx 8968.202 | [N]
Ry 18592.81 | [N]
Rz 0| [N]

osové sily v prutech

Flx 1239.424 | [N]
Fly 2226.15 | [N]
F1 1273.962 | [N]
F2x 10207.63 | [N]
F2y 16366.66 | [N]
F2 9644.469 | [N]
prurezy vzpér

dl 30 | [mm]
sl 2.5| [mm]
Al 215.9845 | [mm?]
d2 30 | [mm]
S2 2.5 | [mm]
A2 215.9845 | [mm?]
normalné napéti ve vzpérach

ol 5.898395 | [MPa]
02 44.65352 | [MPa]
bezpeénost k meznimu stavu pruznosti

Rpo.2 690 | [MPa]
k1lrpo.2 116.981 | [1]
K2rpo.2 15.45231 | [1]
bezpeénost k meznimu stavu zraty vzpérné stability trubky
vZpéry

O1kv 795 | [MPa]
kdkv 134.7824 | [1]
O2kv 800 [MPa]
K2y 17.91572 [1]

Bc. Jan St&panek strana 58 z 70

20.5.2009



FSI VUT Brno

Diplomova préace

Letecky Ustav Navrh konstrukce kfidla a podvozku kluzaku TST 14 MC

otla€eni bronzového pouzdra od ocelového krouzku

opotl 400 | [MPa]

S 4| [mm]

d 14 | [mm]

Aotl 56 | [mm’]

olotl 22.74932 | [MPa]

o2otl 172.2227 | [MPa]

klotl 17.58294 | [1]

k2ot 2.322575 | [1]

Tabulka 15: Napétova analyza pro hlavni podvozek 1

Jak je vidét mez vzpérné stability trubek nastava az za smluvni mezi kluzu pouzitého materialu.

6.1.2 Boé€ni zatiZzeni hlavniho podvozku:

Osové sily v prutech jsou stanoveny podle stejnych vzorcl jako v pfedeSlém pfipadé. Boc¢ni sila
zatézuje predni vzpéry ohybem. Maximalni ohybovy moment plsobi v misté uloZeni vzpéry. Na
tlacené strané ohybané vzpéry se napéti scita s osovym tlakovym napétim od osové sily ve
vzpéfe. Na tazené strané ohybané vzpéry se napéti od¢ita od osového napéti od osové sily ve

vzpérfe. Torzni moment boéni sily plsobici na pfedni vzpéry je zanedban.

Ohybovy moment od stranové sily v misté uloZeni pfedni vzpéry:
R, =1.5F,
R, =1.5F¢

Ohybovy moment od stranové sily v misté uloZeni pfedni vzpéry:
e & ax, 000
M, =R, ><§\/ X' + Ve *+Ya >cosg:\rctgg—Ri‘:;,
Yr 20y

kde Yy, je vySka osy kola nad VPD pfi stlatené pneumatice.

Normalné napéti od ohybu v misté uloZeni pfedni vzpéry:

Maximalni tlakové napéti na tlakové strané ohybané pfedni vzpéry:
S,=S,*S;

Maximalni tahové napéti na tahové strané ohybané predni vzpéry:
S{=Sp-S;

Vypocet je proveden viz. Tabulka 16

popis geometrie

XR 103 | [mm]
YR 185 | [mm]
X2 340 | [mm]
y2 195 | [mm]
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zatizeni

RX 0| [N]
Ry 9296.404 | [N]
Rz 5577.842 | [N]
osové sily v prutech

Flx 2734.645 | [N]
Fly 4911.741 | [N]
F1 2810.849 | [N]
F2x 2734.645 | [N]
F2y 4384.663 | [N]
F2 2583.774 | [N]
prurezy vzpér

dl 30 | [mm]
sl 2.5 | [mm]
Al 215.9845 | [mm?]
d2 30 | [mm]
S2 2.5 | [mm]
A2 215.9845 | [mm’]
normalné napéti ve vzpérach

ol 13.01412 | [MPa]
02 11.96278 | [MPa]
Ohybovy moment v misté uloZeni pfedni vzpéry
L1 305.2275 | [mm]
Mb 851255.5 | [N*mm]

Normalné napéti od

ohybu v misté ulozeni predni vzpéry

Wy

1373

[mm®]

Ob

619.9967

[MPa]

Maximalni normalné napéti v tlaku v misté uloZeni predni vzpéry

opmax

633.0109 | [MPa]

Maximalni normalové napéti v tahu v misté ulozeni predni

vZpéry

Otmax ‘

606.9826 | [MPa]

Pocet cykla (0 - max tah napéti) pfi provoznim zatizeni
N 10442.83 | [1]
bezpeénost k meznimu stavu pruznosti

Roo.2 690 | [MPa]
K1Rrpo.2 1.090029 |[1]

[ 57.67892 | [1]
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bezpeénost k meznimu stavu zraty vzpérné stability trubky

vzpeéry

O1kv 795 | [MPa]
klky 61.08748 | [1]
O2kv 800 | [MPa]
k2kv 66.87411 | [1]
otlaéeni bronzového pouzdra od ocelového krouzku
opotl 400 | [MPa]
5 4 | [mm]
d 14 | [mm]
Aotl 56 | [mm?]
olotl 50.19373 | [MPa]
o2otl 46.13882 | [MPa]
klotl 7.969123 |[1]
k2otl 8.669489 | [1]

Tabulka 16: Napétova analyza pro hlavni podvozek 2

Jak je vidét ve vysledcich vySe, bo¢ni sila pfi poCetnim zatiZeni zpusobuje ohybovy moment
ktery vyvolava normalné napéti témér rovné mezi kluzu pouzité oceli 15 130.

Kvali pomémné vysoké hladiné napéti byla provedena alespori velmi jednoducha analyza
Zivotnosti podvozku pfi cyklickém zatizeni bocni silou o provozni velikosti. Pocet cyklu
0 aZz maximalni tahové napéti v misté uloZeni do poruchy je pfiblizné 9200. Bezpecény pocet je
10400/8=1300 cykl(. Bezpe&ny podet cykli (pfistani) je pomérné nizky* proto bude vhodné
v dalSim navrhu podvozek modifikovat za U€elem snizit tahové napéti v tomto misté. Pokud se
pouZzije podvozek podle tohoto navrhu bude vhodné predepsat pravidelné kontroly tohoto mista
pfi pfedletové prohlidce.

* B&Zny podet startdl se u tohoto typu vétroné pokud neni pouZit pro vycvik da odhadnout na 100 startti
rocné. Pfi takovémto pouzivani je bezpecna zivotnost podvozku 13 let, coz je dostate¢na zivotnost. Poté
je mozné podvozek snadno vymeénit za novy.

Bc. Jan Stépanek strana 61 z 70 20.5.2009



FSI VUT Brno
Letecky Ustav

Navrh konstrukce kfidla a podvozku kluzaku TST 14 MC

Diplomové préace

6.2 PFidovy podvozek

Konstrukce pfidového podvozku je prakticky totoZzna s konstrukci hlavniho podvozku. Proto je
vypocet proveden analogicky.

6.2.1 Pristani na dva body

popis geometrie

xR 90 | [mm]
YR 120 | [mm]
X2 273 | [mm]
y2 124 | [mm]
zatizeni

RX 2680.11 | [N]
Ry 5556.384 | [N]
sily v prutech

Fi1x 743.5889 | [N]
Fly 991.4519 | [N]
F1 619.6574 | [N]
F2x 3423.699 | [N]
F2y 4564.932 | [N]
F2 2853.083 | [N]
prurezy vzpér

dl 30 | [mm]
sl 1.5 | [mm]
Al 134.3031 | [mm?]
d2 30 | [mm]
S2 1.5|[mm]
A2 134.3031 | [mm?]
normalné napéti ve vzpérach

ol 4.613873 | [MPa]
o2 21.24361 | [MPa]
bezpe€nost k meznimu stavu pruznosti

RpO.Z 690 [MPa]
K1rpo.2 149.549 | [1]
K2rpo.2 32.48035 | [1]

bezpeénost k meznimu stavu zraty vzpérné stability trubky

vZpéry

O1kv

795

[MPa]

Klky

172.3064

[1]

O2kv

800

[MPa]

k2 KV

37.65838

[1]
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otlaéeni bronzového pouzdra od ocelového krouzku
opotl 400 | [MPa]
S 4| [mm]

d 14 | [mm]
Aotl 56 | [mm?]
olotl 11.06531 | [MPa]
og2otl 50.9479 | [MPa]
kiotl 36.14901 | [1]
k2otl 7.851157 | [1]

Tabulka 17: Napétovéa analyza pfidového podvozku 1

6.2.2 Pristani na konec kridla — boéni sila na pfidové kolo

popis geometrie

xR 90 | [mm]
YR 120 | [mm]
X2 273 | [mm]
y2 124 | [mm]
zatizeni

RX 0[N]
Ry 0| [N]
Rz 2387.64 | [N]
osové sily v prutech

Flx 0[N]
Fly 0| [N]
F1 0[N]
F2x 0| [N]
F2y 0/[N]
F2 0| [N]
prurezy vzpér

dl 30 | [mm]
sl 1.5 | [mm]
Al 134.3031 | [mm?]
d2 30 | [mm]
S2 1.5 |[mm]
A2 134.3031 | [mm?]
normalné napéti ve vzpérach

ol 0| [MPa]
02 0 | [MPa]
Ohybovy moment v misté uloZeni predni vzpéry
L1 238 | [mm]
Mb 284129.2 | [N*mm]

Normalné napéti od ohybu v misté uloZzeni predni

vZpéry
W, 912 | [mm?]
Op 311.5452 | [MPa]
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Pocet cykla (0 - max tah napéti) pfi provoznim zatizeni
N | 150466.2 | [1]
bezpeénost k meznimu stavu pruznosti
Rpo.2 690 | [MPa]
k1rpo.2 2.214767 | [1]

Tabulka 18: Napétovéa analyza pfidového podvozku 2

6.3 Prdkaz unosnosti konstrukce podvozku

Unosnost konstrukce podvozku bude prokazovana pevnostni zkouskou pfi 150% stanoveného
provozniho zatiZzeni viz. Tabulka 14. Déale bude provedena zkouSka na padostroji shozem
s energii 531 J.

Kritickym pfipadem zatiZzeni bude zfejmé boc¢ni zatizeni hlavniho podvozku.
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7 Zaver
V této praci bylo stanoveno zatizeni kfidla kluzdku TST-14 MC Bonus, byla navrzena
kompozitni konstrukce kfidla: skladba potahl a stojiny. Byly pouzity materialy, které maximalné

zjednoduSuji technologii vyroby kompozitnich dild, jako je 3D skelna tkanina Paraglas ® pouZzita
na potahy a pultrudované CFK profily z nichZ jsou vyskladany pasnice nosniku kfidla.

Byla navrzena konstrukce zatahovatelného hlavniho a pfidového podvozku, klasické svarfované
trubkové konstrukce. Bylo stanoveno zatiZzeni podvozku podle predpisu ULK. Byla provedena

leZet na statickych pevnostnich zkouSkach a na zkouSce na padostroji.

Podafilo se naplnit cile diplomové prace. V prabéhu zpracovani této prace se autor naudil
pracovat v CAD systému SolidWorks.

V prabéhu vypoctu zatizeni kfidla v tabulkovém procesoru se autor presvédcil o enormni
nachylnosti k chybam pfi pouziti tohoto vypocetniho néastroje. DalSi podobny vypocet jiz autor
jisté zpracuje formou komentovaného programového kodu.

Diky této diplomové praci byla zapocata slibné se rozvijejici spoluprace mezi autorem prace a
firmou TeST s.r.o.
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8 P¥ilohy
Priloha 1

RozloZeni vztlaku na kfidle, formatovany vystup z programu Glauert IIl.

Priloha 2

Vypocet zatizeni kfidla a uréeni VVU pro pravou polovinu. Obsahuje rovné&Z prepocet
Krouticiho momentu k stfedu smyku torznich dutin.

Priloha 3

Pevnostni kontrola nosniku kfidla (bez krakorce) pro rozhodujici pfipady zatizeni.

Priloha 4

Kontrola potahu kfidla pro rozhodujici pfipady zatizeni.

Pfiloha 5

Zatizeni krakorce a pevnostni kontrola pro vSechny pfipady zatizeni.

Priloha 6

Zatizeni kofenového Zebra a pevnostni kontrola pro rozhodujici pfipady zatizeni.

Priloha 7

Analyza rozmisténi hmot v roviné symetrie kluzaku.

Priloha 8

Stanoveni charakteristiky hlavniho podvozku.

Priloha 9

Vypocet pfipadu zatizeni podvozku podle pozadavku predpisu ULK.

Priloha 10

Kladeci plan potahu kfidla.

Priloha 11

Vykres sestavy hlavniho podvozku.\

Priloha 12

Vykres sestavy pFidového podvozku.
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9 Seznam pouzitych symboll a zkratek

organizace:

VUT L Vysoké Uc€eni Technicke v Brné
LU e Letecky Ustav VUT
IDAFLIEG .....ovvvviieeiiiiiiiiie, Z&ajmova spole¢nost némeckych akademickych aviatickych skupin

(Interessengemeinschaft deutscher akademischer Fliegergruppen)

obecné:

SS soufadny systém

Xy Yy Zurenennnnnnnnnnnnnnnnnnnnnnnnnnnns soufadnicové osy, vzdalenosti od pocatku SS ve sméru
jednotlivych os

o] primér

A plocha (area)

D e pFirGstek

oo pFirdstek

D e hustota

O cerererreree e gravitacni zrychleni

| ST TTT SRR tloustka (thickness)

Sttt délka (length)

Ao vyska (height)

U e plocha dutiny v fezu

u (v dolnim indexu) .............. horni (upper)

[ (v dolnim indexu)................ spodni (lower)

L (v dolnim indexu) .............. vlevo, levy (left)

R (v dolnim indexu).............. vpravo, pravy (right)

ref (v dolnim indexu) ............ vztazny (reference)

€KV oo, ekvivalentni

VPD oot vzletova a pfistavaci drdha

materialy:

CFK i uméla hmota zpevnéna uhlikovymi vlakny (Carbon Faserverstarkte
Kunststoffe)

GFK .o, umeéla hmota zpevnéna sklenénymi vlakny (Glasfaserverstarkt
Kunststoffe)

PE. . PolyEthylen

AL i hlinik, hlinikovy

92110.....ciiiiiiee e, kompozitni vrstva (oznaceni vyztuze dle Interglas)

92125, kompozitni vrstva (oznaceni vyztuze dle Interglas)

98340......cceviiieieeeeeeee, kompozitni vrstva (oznaceni vyztuze dle Interglas)

N s smér rovnobézné s vldkny vyztuze

el kolmo na smér vlaken vyztuze

Yoo smeér 45° ke sméru vlaken vyztuze

Ve objemovy podil viaken (volume fraction of fibers)

letoun

MTOW ..o, maximalni vzletova hmotnost (takeoff weight)

S smluvni plocha kfidla

VOP ..o, vodorovna ocasni plocha

SOP .ottt svisla ocasni plocha

VK vyskoveé kormidlo
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] G PR stfedni geometricka tétiva

SAT o stfedni aerodynamicka tétiva

] N neutralni bod

NH e, nabézna hrana

PC pfedni centraz

ZC. i zadni centraz

X0.25. i poloha aerodynamické osy

Qaiteron vychylka kfidélka (kladna smérem dol()

letova obéalka, aerodynamika:

MSA...co o, mezinarodni standardni atmosféra

0 (v doInim indexu) .............. v 0 m MSA

RE.eiiiiiiii i Reynoldsovo ¢islo

NL,N2,N3, N4.cceiieiiiineennn. nasobky letové obalky

Ve rychlost

VSO0, padova rychlost v pfistavaci konfiguraci

VS padova rychlost v jiné nez pfistavaci (definované) konfiguraci

VD i navrhova maximalni rychlost

VA e, navrhova obratova rychlost

AV = maximalni rychlost letu v poryvech

VG oo padova rychlost pfi letu na zadech

VH oo, maximalni rychlost ve vodorovném letu pfi maximalnim pfipustném
trvalém vykonu

VF e navrhova rychlost letu s vysunutymi vztlakovymi klapkami

VSF e, vypoctova padova rychlost s plné vysunutymi vztlakovymi
klapkami pfi maximalni vzletové hmotnosti

Ui, rychlost ostfe ohrani¢eného vertikalniho poryvu

e, relativni hmotnostni pomér letounu

Ko, zmirfujici soucinitel poryvu

A0 e, Uhel nulového vztlaku

B e sklon vztlakové ¢ary

AW ittt sklon vztlakové ¢ary kfidla

L e vztlak

O I soucinitel vztlaku letounu

CLMAX ccciieeiiiiieeeeeeeeeeeeiiinenn, maximalni soucinitel vztlaku letounu

(O I 11 1] [ minimalni soucinitel vztlaku letounu

w (v dolnim indexu).............. kridlo (wing)

f (v dolnim indexu) ............... profil (airfoil)

CMP oo, soucinitel klopivého momentu (pitching moment)

(o[ 4 F PR rozloZeni mistniho soucinitele vztlaku po rozpéti kfidla

CIN(Z)eeeveviiiiiiiiiiiiiii rozloZeni normélniho soucinitele vztlaku po rozpéti kridla

ClO(Z).eevveeeeiiiiiiiiiiiiiiiiiiie nulové rozloZeni vztlaku od krouceni kfidla po rozpéti kfidla

clkrsym(z) .....eeeveeeeiiieeiiiinnn, rozloZeni soucinitele vztlaku od symetrické vychylky kridélek

clkrantis(z) ....ccoooeeeeevveevivnnnnn. rozloZeni soucinitele vztlaku od antisymetrické vychylky kfidélek

CRIUM(Z) e, rozloZeni soucinitele vztlaku od aerodynamického tlumeni rotace

zatizeni, pevnost:

T nasobek zatizeni
LI soucinitel bezpec&nosti (safety factor)
o PP liniové zatiZzeni
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L posouvaijici sila (translating force)

M o, moment

MD ohybovy moment (bending moment)

MU kroutici moment (torsion moment)

p (v dolnim indexu) .............. od klopivého momentu profilu (airfoil pitching)

O C téZisté (center of gravity)

OM e tok hmotnosti(mass flow)

G (v dolnim indexu).............. tiha (gravity)

e, Uhlové zrychleni

J kvadraticky moment setrva¢nosti

i (v dolnim indexu)................ setrvacnost (inertia)

E o modul pruznosti v tahu (Young modulus)
R modul pruznosti ve smyku (Shear modulus)

S normalné napéti, tahové/tlakové napéti (normal stress)
e, te€né napéti, smykové napéti (shear stress)

p (v dolnim indexu) .............. povoleny (permited)

n (v dolnim indexu) .............. poZzadovany (needed)

t (v dolnim indexu) ............... v tahu (in tension)

¢ (bv dolnim indexu)............. v tlaku (in compression)

he .. efektivni vySka nosniku

f (v dolnim indexu) ............... pasnice (flange)

w (v dolnim indexu).............. stojina (web)

P (v dolnim idexu)................ cep, kolik (pin)

rr (v doInim indexu).............. kofenové Zebro (root rib)

N N normalna sila (normal force)

] N faktor rezervy k navrhovym hodnotam (reserve factor)
SR podil vrstvy na pfenosu zatiZzeni (stiffness ratio)

o reakce, reakéni sila (reaction)
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Diplomova prace Bc. Jan Stépanek
Navrh konstrukce kfidla a podvozku kluzaku

TST-14MC

Priloha 1 - RozlozZeni vztlaku na kfidle

plna vychylka k¥idélka
Plocha kfidla S = 12.084 m2
Stihlost kfidla Lambda = 23.916
Max. soucinitel vztlaku kfidla je Clkfidla = 1.0794
Sklon vztlakoveé Cary kfidla = 5.9696 rad-1
Uhel nulového vztlaku kfidla (v ose kfidla) AlfaOkridla = -4.3293 ° (bez uvaZzovani viivu vztlakové mechanizace)
Glauertdv opravny soucinitel delta = 0.0277 (pro vypocet indukovaného odporu - uréeny z normalniho rozlozZenf)
Soucinitel indukovaného odporu Cxi = 0.0159 (pro soucinitel vztlaku kfidla Clkfidla = 1.0794)
Symetricka vychylka kfidélka  dsym = -6° (zaporna hodnota = vychylka nahoru)
Antisymetricka vychylka kfidélka dsym = 18°
Soucinitel momentu klonéni od vychylky kfidélka cmx = 0.0856 (od antisymetrického rozlozeni)
Soucinitel momentu klonéni od tlumeni cmxtl = 0.5519 (pro bezrozmérnou uhlovou rychlost 1)
theta z c cln clo clkrsym clkrantis clkl cltlum
0 8.5 0.36 0 0 0 0 0 0
0.922 8.499 0.36 0.0484 -0.0026 0 0.011 0 -0.2091
1.823 8.496 0.36 0.1501 -0.0081 0 0.0343 0 -0.6491
2.723 8.49 0.361 0.2231 -0.012 -0.0002 0.0514 0 -0.9641
3.635 8.483 0.362 0.2947 -0.0158 -0.0006 0.0686 0 -1.2725
4.543 8.473 0.363 0.3666 -0.0196 -0.001 0.0864 0 -1.5822
5.455 8.462 0.364 0.4239 -0.0226 -0.0019 0.1018 0 -1.8269
6.365 8.448 0.365 0.4835 -0.0257 -0.0029 0.1185 0 -2.0813
7.274 8.432 0.367 0.5353 -0.0283 -0.0043 0.1346 0 -2.3004
8.181 8.414 0.368 0.5831 -0.0306 -0.0062 0.151 0 -2.5014
9.092 8.393 0.37 0.6294 -0.0328 -0.0086 0.1683 0 -2.6951
9.999 8.371 0.372 0.6672 -0.0345 -0.0116 0.1863 0 -2.8502
10.909 8.346 0.375 0.705 -0.0361 -0.0153 0.2059 0 -3.004
11.819 8.32 0.377 0.7374 -0.0374 -0.02 0.2271 0 -3.1333
12.726 8.291 0.38 0.7671 -0.0385 -0.0259 0.2517 0 -3.2496
13.636 8.26 0.383 0.7951 -0.0394 -0.033 0.2797 0 -3.3574
14.544 8.228 0.386 0.8184 -0.04 -0.0429 0.3143 0 -3.4429
15.453 8.193 0.39 0.841 -0.0406 -0.0554 0.3567 0 -3.5248
16.363 8.156 0.393 0.8604 -0.0409 -0.0748 0.4196 0 -3.5908
17.272 8.117 0.397 0.8782 -0.041 -0.107 0.5203 0 -3.6487
18.182 8.076 0.401 0.8946 -0.041 -0.1512 0.6562 0 -3.6997
19.091 8.033 0.405 0.9085 -0.0409 -0.1748 0.7303 0 -3.7379
20 7.987 0.409 0.9219 -0.0406 -0.1939 0.7909 0 -3.7729
20.908 7.94 0.414 0.9332 -0.0402 -0.2055 0.8277 0 -3.7976
21.819 7.891 0.419 0.9437 -0.0397 -0.2153 0.8595 0 -3.8175
22.727 7.84 0.424 0.9533 -0.0391 -0.2232 0.8859 0 -3.8322
23.637 7.787 0.429 0.9615 -0.0383 -0.2292 0.9054 0 -3.8396
24.545 7.732 0.434 0.9693 -0.0375 -0.2346 0.923 0 -3.8443
25.454 7.675 0.44 0.9759 -0.0366 -0.2383 0.9362 0 -3.8424
26.364 7.616 0.445 0.982 -0.0356 -0.2417 0.9477 0 -3.8374
27.273 7.555 0.451 0.9876 -0.0345 -0.2446 0.957 0 -3.8288
28.181 7.492 0.457 0.9923 -0.0333 -0.2464 0.9639 0 -3.8156
29.091 7.428 0.464 0.9969 -0.0321 -0.248 0.97 0 -3.8003
30 7.361 0.47 1.0007 -0.0308 -0.2491 0.9738 0 -3.7806
30.909 7.293 0.477 1.0042 -0.0295 -0.2499 0.9766 0 -3.7588
31.818 7.223 0.483 1.0073 -0.0281 -0.25 0.9782 0 -3.7343
32.727 7.151 0.49 1.01 -0.0266 -0.2499 0.9783 0 -3.7068
33.637 7.077 0.497 1.0125 -0.0251 -0.2497 0.9777 0 -3.6776
34.545 7.001 0.505 1.0145 -0.0236 -0.2486 0.9753 0 -3.6454
35.454 6.924 0.512 1.0164 -0.022 -0.2473 0.972 0 -3.6116
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Diplomova prace

Navrh konstrukce kfidla a podvozku kluzaku
TST-14MC

Priloha 1 - RozlozZeni vztlaku na kfidle

Bc. Jan Stépanek

stranka 2z 5

theta z Cc cln clo clkrsym clkrantis clkl cltlum
36.364 6.845 0.52 1.0179 -0.0203 -0.2459 0.9676 0 -3.5757
37.272 6.764 0.528 1.0192 -0.0187 -0.2437 0.9613 0 -3.5376
38.181 6.682 0.536 1.0204 -0.017 -0.241 0.9541 0 -3.4982
39.091 6.597 0.544 1.0213 -0.0152 -0.238 0.9446 0 -3.4565
40 6.511 0.552 1.022 -0.0135 -0.2343 0.9334 0 -3.4135
40.909 6.424 0.56 1.0225 -0.0117 -0.2295 0.9197 0 -3.3689
41.819 6.335 0.569 1.0227 -0.01 -0.224 0.9028 0 -3.3225
42.728 6.244 0.578 1.0229 -0.0082 -0.218 0.8843 0 -3.275
43.637 6.152 0.587 1.0227 -0.0065 -0.2087 0.857 0 -3.2256
44.545 6.058 0.596 1.0225 -0.0047 -0.1983 0.8256 0 -3.1751
45.455 5.963 0.605 1.0219 -0.003 -0.1855 0.7865 0 -3.123
46.363 5.866 0.614 1.0211 -0.0014 -0.1642 0.7225 0 -3.0693
47.273 5.767 0.624 1.0201 0.0002 -0.1382 0.6449 0 -3.0145
48.182 5.668 0.633 1.0186 0.0016 -0.0951 0.5147 0 -2.9575
48.79 5.6 0.64 1.0174 0.0024 -0.0397 0.3477 0 -2.9183
50 5.464 0.649 1.0201 0.0034 -0.0081 0.254 0 -2.8542
50.909 5.36 0.655 1.0217 0.0039 0.0078 0.2064 0 -2.8037
51.818 5.254 0.662 1.023 0.0044 0.019 0.1725 0 -2.7516
52.727 5.148 0.669 1.0239 0.0047 0.0272 0.1484 0 -2.6975
53.637 5.04 0.676 1.0247 0.005 0.0345 0.1269 0 -2.6424
54.545 4931 0.683 1.0253 0.0052 0.0395 0.1114 0 -2.586
55.455 4.82 0.69 1.0257 0.0054 0.044 0.098 0 -2.5284
56.364 4.708 0.697 1.0261 0.0056 0.0482 0.086 0 -2.4698
57.273 4.595 0.705 1.0262 0.0058 0.0509 0.0771 0 -2.4102
58.182 4.481 0.712 1.0263 0.0059 0.0536 0.0688 0 -2.3498
59.091 4.366 0.719 1.0263 0.006 0.056 0.0619 0 -2.2885
60 4.25 0.727 1.0262 0.0062 0.058 0.0558 0 -2.2264
60.909 4.133 0.734 1.0259 0.0063 0.0595 0.0504 0 -2.1636
61.818 4.014 0.742 1.0256 0.0063 0.0611 0.0459 0 2.1
62.727 3.895 0.75 1.0252 0.0064 0.0626 0.0416 0 -2.0359
63.636 3.775 0.757 1.0247 0.0065 0.0635 0.038 0 -1.9712
64.545 3.653 0.765 1.0242 0.0065 0.0645 0.0348 0 -1.9059
65.455 3.531 0.773 1.0236 0.0066 0.0656 0.0317 0 -1.84
66.364 3.408 0.781 1.0228 0.0066 0.0662 0.0291 0 -1.7737
67.273 3.284 0.789 1.0221 0.0067 0.0668 0.0267 0 -1.7069
68.182 3.159 0.797 1.0212 0.0067 0.0676 0.0245 0 -1.6397
69.091 3.034 0.805 1.0202 0.0067 0.0681 0.0225 0 -1.5721
70 2.907 0.813 1.0192 0.0068 0.0683 0.0207 0 -1.5042
70.909 2.78 0.821 1.0181 0.0068 0.0689 0.0191 0 -1.436
71.818 2.652 0.829 1.017 0.0068 0.0694 0.0175 0 -1.3675
72.727 2.524 0.838 1.0157 0.0068 0.0695 0.0161 0 -1.2988
73.637 2.395 0.846 1.0143 0.0068 0.0697 0.0148 0 -1.2298
74.546 2.265 0.854 1.0129 0.0069 0.0701 0.0135 0 -1.1607
75.454 2.135 0.863 1.0113 0.0069 0.0702 0.0124 0 -1.0916
76.363 2.004 0.871 1.0097 0.0069 0.0702 0.0113 0 -1.0222
77.273 1.873 0.88 1.0079 0.0069 0.0705 0.0103 0 -0.9528
78.182 1.741 0.888 1.006 0.0069 0.0706 0.0093 0 -0.8834
79.091 1.609 0.897 1.004 0.0069 0.0704 0.0084 0 -0.8139
80 1.476 0.905 1.0017 0.0069 0.0705 0.0076 0 -0.7447
80.909 1.343 0.914 0.9995 0.0069 0.0707 0.0067 0 -0.6753
81.818 1.21 0.922 0.9969 0.0069 0.0705 0.006 0 -0.6063
82.728 1.076 0.931 0.9942 0.0068 0.0703 0.0052 0 -0.5374
83.637 0.942 0.939 0.9913 0.0068 0.0704 0.0045 0 -0.4687
84.545 0.808 0.948 0.988 0.0068 0.0702 0.0038 0 -0.4004




Diplomova prace Bc. Jan Stépanek
Navrh konstrukce kfidla a podvozku kluzaku

TST-14MC

Priloha 1 - RozlozZeni vztlaku na kfidle

theta z Cc cln clo clkrsym clkrantis clkl cltlum
85.455 0.674 0.957 0.9846 0.0068 0.0698 0.0031 0 -0.3322
86.364 0.539 0.965 0.9806 0.0068 0.0698 0.0025 0 -0.2647
87.273 0.404 0.974 0.9762 0.0067 0.0696 0.0018 0 -0.1975
87.593 0.357 0.977 0.9745 0.0067 0.0694 0.0016 0 -0.1741
89.091 0.135 0.991 0.9653 0.0067 0.0687 0.0006 0 -0.0653
90 0 1 0.9588 0.0066 0.0685 0 0 0

tretinova vychylka kridélka

Plocha kfidla S = 12.084 m2
Stihlost kfidla Lambda = 23.916
Max. soucinitel vztlaku kfidla je Clkfidla = 1.5464
Sklon vztlakoveé Cary kfidla = 5.9696 rad-1
0
Uhel nulového vztlaku kfidla (v ose kfidla) AlfaOkridla = -4.3293 ° (bez uvaZzovani viivu vztlakové mechanizace)
Glauertdv opravny soucinitel delta = 0.0277 (pro vypocet indukovaného odporu - uréeny z normalniho rozlozZenf)
Soucinitel indukovaného odporu Cxi = 0.0327 (pro soucinitel vztlaku kfidla Clkfidla = 1.5464)
Symetricka vychylka kfidélka  dsym = -2° (zaporna hodnota = vychylka nahoru)
Antisymetricka vychylka kfidélka dsym = 6°
Soucinitel momentu klonéni od vychylky kfidélka cmx = 0.0285 (od antisymetrického rozloZeni)
Soucinitel momentu klonéni od tlumeni cmxtl = 0.5519 (pro bezrozmérnou Uhlovou rychlost 1)

theta z c cln clo clkrsym clkrantis clkl cltlum
0 8.5 0.36 0 0 0 0 0 0

0.922 8.499 0.36 0.0484 -0.0026 0 0.0037 0 -0.2091
1.823 8.496 0.36 0.1501 -0.0081 0 0.0114 0 -0.6491
2.723 8.49 0.361 0.2231 -0.012 0 0.0171 0 -0.9641
3.635 8.483 0.362 0.2947 -0.0158 -0.0002 0.0229 0 -1.2725
4.543 8.473 0.363 0.3666 -0.0196 -0.0003 0.0288 0 -1.5822
5.455 8.462 0.364 0.4239 -0.0226 -0.0006 0.0339 0 -1.8269
6.365 8.448 0.365 0.4835 -0.0257 -0.0009 0.0395 0 -2.0813
7.274 8.432 0.367 0.5353 -0.0283 -0.0014 0.0449 0 -2.3004
8.181 8.414 0.368 0.5831 -0.0306 -0.002 0.0503 0 -2.5014
9.092 8.393 0.37 0.6294 -0.0328 -0.0028 0.0561 0 -2.6951
9.999 8.371 0.372 0.6672 -0.0345 -0.0038 0.0621 0 -2.8502
10.909 8.346 0.375 0.705 -0.0361 -0.0051 0.0686 0 -3.004
11.819 8.32 0.377 0.7374 -0.0374 -0.0066 0.0757 0 -3.1333
12.726 8.291 0.38 0.7671 -0.0385 -0.0086 0.0839 0 -3.2496
13.636 8.26 0.383 0.7951 -0.0394 -0.011 0.0932 0 -3.3574
14.544 8.228 0.386 0.8184 -0.04 -0.0143 0.1048 0 -3.4429
15.453 8.193 0.39 0.841 -0.0406 -0.0184 0.1189 0 -3.5248
16.363 8.156 0.393 0.8604 -0.0409 -0.0249 0.1399 0 -3.5908
17.272 8.117 0.397 0.8782 -0.041 -0.0356 0.1734 0 -3.6487
18.182 8.076 0.401 0.8946 -0.041 -0.0504 0.2187 0 -3.6997
19.091 8.033 0.405 0.9085 -0.0409 -0.0582 0.2434 0 -3.7379
20 7.987 0.409 0.9219 -0.0406 -0.0646 0.2636 0 -3.7729
20.908 7.94 0.414 0.9332 -0.0402 -0.0685 0.2759 0 -3.7976
21.819 7.891 0.419 0.9437 -0.0397 -0.0717 0.2865 0 -3.8175
22.727 7.84 0.424 0.9533 -0.0391 -0.0744 0.2953 0 -3.8322
23.637 7.787 0.429 0.9615 -0.0383 -0.0764 0.3018 0 -3.8396
24.545 7.732 0.434 0.9693 -0.0375 -0.0782 0.3077 0 -3.8443
25.454 7.675 0.44 0.9759 -0.0366 -0.0794 0.3121 0 -3.8424
26.364 7.616 0.445 0.982 -0.0356 -0.0805 0.3159 0 -3.8374
27.273 7.555 0.451 0.9876 -0.0345 -0.0815 0.319 0 -3.8288
28.181 7.492 0.457 0.9923 -0.0333 -0.0821 0.3213 0 -3.8156
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Diplomova prace

Navrh konstrukce kfidla a podvozku kluzaku
TST-14MC

Priloha 1 - RozlozZeni vztlaku na kfidle

Bc. Jan Stépanek

stranka 4z 5

theta z Cc cln clo clkrsym clkrantis clkl cltlum
29.091 7.428 0.464 0.9969 -0.0321 -0.0826 0.3233 0 -3.8003
30 7.361 0.47 1.0007 -0.0308 -0.083 0.3246 0 -3.7806
30.909 7.293 0.477 1.0042 -0.0295 -0.0833 0.3255 0 -3.7588
31.818 7.223 0.483 1.0073 -0.0281 -0.0833 0.3261 0 -3.7343
32.727 7.151 0.49 1.01 -0.0266 -0.0833 0.3261 0 -3.7068
33.637 7.077 0.497 1.0125 -0.0251 -0.0832 0.3259 0 -3.6776
34.545 7.001 0.505 1.0145 -0.0236 -0.0828 0.3251 0 -3.6454
35.454 6.924 0.512 1.0164 -0.022 -0.0824 0.324 0 -3.6116
36.364 6.845 0.52 1.0179 -0.0203 -0.0819 0.3225 0 -3.5757
37.272 6.764 0.528 1.0192 -0.0187 -0.0812 0.3204 0 -3.5376
38.181 6.682 0.536 1.0204 -0.017 -0.0803 0.318 0 -3.4982
39.091 6.597 0.544 1.0213 -0.0152 -0.0793 0.3149 0 -3.4565
40 6.511 0.552 1.022 -0.0135 -0.0781 0.3111 0 -3.4135
40.909 6.424 0.56 1.0225 -0.0117 -0.0765 0.3066 0 -3.3689
41.819 6.335 0.569 1.0227 -0.01 -0.0746 0.3009 0 -3.3225
42.728 6.244 0.578 1.0229 -0.0082 -0.0726 0.2948 0 -3.275
43.637 6.152 0.587 1.0227 -0.0065 -0.0695 0.2857 0 -3.2256
44.545 6.058 0.596 1.0225 -0.0047 -0.0661 0.2752 0 -3.1751
45.455 5.963 0.605 1.0219 -0.003 -0.0618 0.2622 0 -3.123
46.363 5.866 0.614 1.0211 -0.0014 -0.0547 0.2408 0 -3.0693
47.273 5.767 0.624 1.0201 0.0002 -0.046 0.215 0 -3.0145
48.182 5.668 0.633 1.0186 0.0016 -0.0317 0.1716 0 -2.9575
48.79 5.6 0.64 1.0174 0.0024 -0.0132 0.1159 0 -2.9183
50 5.464 0.649 1.0201 0.0034 -0.0027 0.0847 0 -2.8542
50.909 5.36 0.655 1.0217 0.0039 0.0026 0.0688 0 -2.8037
51.818 5.254 0.662 1.023 0.0044 0.0063 0.0575 0 -2.7516
52.727 5.148 0.669 1.0239 0.0047 0.0091 0.0495 0 -2.6975
53.637 5.04 0.676 1.0247 0.005 0.0115 0.0423 0 -2.6424
54.545 4931 0.683 1.0253 0.0052 0.0132 0.0371 0 -2.586
55.455 4.82 0.69 1.0257 0.0054 0.0147 0.0327 0 -2.5284
56.364 4.708 0.697 1.0261 0.0056 0.0161 0.0287 0 -2.4698
57.273 4.595 0.705 1.0262 0.0058 0.017 0.0257 0 -2.4102
58.182 4.481 0.712 1.0263 0.0059 0.0179 0.0229 0 -2.3498
59.091 4.366 0.719 1.0263 0.006 0.0187 0.0206 0 -2.2885
60 4.25 0.727 1.0262 0.0062 0.0193 0.0186 0 -2.2264
60.909 4.133 0.734 1.0259 0.0063 0.0198 0.0168 0 -2.1636
61.818 4.014 0.742 1.0256 0.0063 0.0204 0.0153 0 2.1
62.727 3.895 0.75 1.0252 0.0064 0.0209 0.0139 0 -2.0359
63.636 3.775 0.757 1.0247 0.0065 0.0212 0.0127 0 -1.9712
64.545 3.653 0.765 1.0242 0.0065 0.0215 0.0116 0 -1.9059
65.455 3.531 0.773 1.0236 0.0066 0.0219 0.0106 0 -1.84
66.364 3.408 0.781 1.0228 0.0066 0.0221 0.0097 0 -1.7737
67.273 3.284 0.789 1.0221 0.0067 0.0223 0.0089 0 -1.7069
68.182 3.159 0.797 1.0212 0.0067 0.0225 0.0082 0 -1.6397
69.091 3.034 0.805 1.0202 0.0067 0.0227 0.0075 0 -1.5721
70 2.907 0.813 1.0192 0.0068 0.0228 0.0069 0 -1.5042
70.909 2.78 0.821 1.0181 0.0068 0.023 0.0064 0 -1.436
71.818 2.652 0.829 1.017 0.0068 0.0231 0.0058 0 -1.3675
72.727 2.524 0.838 1.0157 0.0068 0.0232 0.0054 0 -1.2988
73.637 2.395 0.846 1.0143 0.0068 0.0232 0.0049 0 -1.2298
74.546 2.265 0.854 1.0129 0.0069 0.0234 0.0045 0 -1.1607
75.454 2.135 0.863 1.0113 0.0069 0.0234 0.0041 0 -1.0916
76.363 2.004 0.871 1.0097 0.0069 0.0234 0.0038 0 -1.0222
77.273 1.873 0.88 1.0079 0.0069 0.0235 0.0034 0 -0.9528




Diplomova prace

Navrh konstrukce kfidla a podvozku kluzaku
TST-14MC

Priloha 1 - RozlozZeni vztlaku na kfidle

Bc. Jan Stépanek

theta z Cc cln clo clkrsym clkrantis clkl cltlum
78.182 1.741 0.888 1.006 0.0069 0.0235 0.0031 0 -0.8834
79.091 1.609 0.897 1.004 0.0069 0.0235 0.0028 0 -0.8139
80 1.476 0.905 1.0017 0.0069 0.0235 0.0025 0 -0.7447
80.909 1.343 0.914 0.9995 0.0069 0.0236 0.0022 0 -0.6753
81.818 1.21 0.922 0.9969 0.0069 0.0235 0.002 0 -0.6063
82.728 1.076 0.931 0.9942 0.0068 0.0234 0.0017 0 -0.5374
83.637 0.942 0.939 0.9913 0.0068 0.0235 0.0015 0 -0.4687
84.545 0.808 0.948 0.988 0.0068 0.0234 0.0013 0 -0.4004
85.455 0.674 0.957 0.9846 0.0068 0.0233 0.001 0 -0.3322
86.364 0.539 0.965 0.9806 0.0068 0.0233 0.0008 0 -0.2647
87.273 0.404 0.974 0.9762 0.0067 0.0232 0.0006 0 -0.1975
87.593 0.357 0.977 0.9745 0.0067 0.0231 0.0005 0 -0.1741
89.091 0.135 0.991 0.9653 0.0067 0.0229 0.0002 0 -0.0653
90 0 1 0.9588 0.0066 0.0228 0 0 0
legenda

z - poloha fezu po rozpéti kiidla (0 = osa kfidla)
¢ - hloubka kridla v daném fezu

cln - hodnota normalniho soucinitele vztlaku

clo - hodnota nulového soucinitele vztlaku

clp - hodnota profilového soucinitele vztlaku

theta - Ghel udavajici polohu daného fezu (viz. ndpovéda)

clkrsym - hodnota symetrického souginitele vztlaku od vychylky kridélka (nulovy)
clkrantis - hodnota antisymetrického souginitele vztlaku od vychylky kridélka
clkl - hodnota soucinitele vztlaku od vychylky klapky (nulovy)
cltlum - hodnota mistniho soucinitele vztlaku od tlumeni

stranka5z 5




Diplomové prace - Navrh konstrukce kfidla a podvozku kluzaku TST-14 MC 1226 Bc. Jan Stépanek
Pfiloha 2
Pripady zatizeni kfidla
Pipad Popis m XCG xACw XxACVOP Vv n L Lw CLw Mx Jx epsx  wxl f
[kal _[m] _[m] [m] [m/s] [kg/m/s2]  [1] [N] [N] [1] [N*m] _[kg*m2] [s-2] [s-1]
Symetricky manévr pfi rychlosti VA a
1 A 472 2775 3.137 7.743 4757 1385.74 5.38 24925 26730 1.4885 0 2322 0 0 2.25
nasobku nl
geometrie aerodynamické U¢inky hmotové uéinky setrvacné u€inky klonéni provoz. zatiz. k 0.25 | Poéetni zatizeni k 0.25
z © xNH XxCG x0.25| CMpf qgMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL qm dTm TG dMbG MbG dMtG MtG|dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS MtCs
M [ml [m] [m] [m]| [4 [N‘m/m][N‘m][N‘m] [1] [N] [N [N'm] [N*m] [N*m] [N*m] |[kg/m] [N]  [N] [N*m] [N*m] [N*m] [N*m]|[N] [N] [N*m] [N*m] [N*m] [N*m]| [N] [N*m] [N*m]| [N] [N'm] [N*m] | [m] [N'm]
85 0.360 2.394 2538 2.484|-0.110 -19.8 0.0 0 0.000 0.0 0 0.0 0 0.0 0 3.277 0.0 0 0.0 0 0.0 0 00 0 00 0 0.0 0 0 0 0 0 0 0 2.858 0
8.499 0.360 2.394 2538 2.484] -0.110 -19.8 0.0 0 0.069 0.0 0 0.0 0 0.0 0 3.277 0.2 0 0.0 0 0.0 0 J0O O o0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.496 0.360 2.394 2538 2.484] -0.110 -19.8 0.1 0 0.215 -0.3 0 0.0 0 0.0 0 3.277 0.5 1 0.0 0 0.0 0 00 0 00 0 0.0 0 0 0 0 1 0 0 2.858 0
849 0.361 2.394 2539 2485|-0.110 -19.9 0.1 0 0.320 -1.0 -1 0.0 0 0.0 0 3.286 1.0 2 0.0 0 0.0 0 J0O O o0.0 0 0.0 0 0 0 0 1 0 0 2.858 1
8.483 0.362 2.395 2539 2.485] -0.110 -20.0 0.1 0 0.423 -1.5 -3 0.0 0 0.0 0 3.295 12 3 0.0 0 0.0 0 00 0 00 0 0.0 0 0 0 0 0 0 0 2.859 1
8.473 0.363 2.395 2540 2.486] -0.110 -20.1 0.2 1 0.526 -2.6 -5 0.1 0 0.0 0 3.304 1.7 5 0.0 0 0.0 0 J0O0O O o0.0 0 0.0 0 -1 0 0 -2 0 1 2.859 0
8.462 0.364 2.396 2541 2.487]-0.110 -20.2 0.2 1 0.608 -3.4 -9 0.1 0 0.0 0 3.313 1.9 7 -0.1 0 0.0 0 00 0 00 0 0.0 0 -2 0 0 -5 0 1 2.860 -1
8.448 0.365 2.396 2542 2.487] -0.110 -20.3 0.3 1 0.694 -4.9 -14 0.2 0 0.0 0 3.323 25 9 -0.1 0 0.0 0 J0O0O O o0.0 0 0.0 0 -5 0 1 -10 0 1 2.861 -3
8.432 0.367 2.397 2544 2.488] -0.110 -20.6 0.3 1 0.768 -6.3 -20 0.3 1 0.0 0 3.341 2.8 12 -0.2 0 0.0 0 00 0 00 0 0.0 0 -8 0 1 -18 0 2 2.861 -5
8.414 0.368 2.397 2545 2.489] -0.110 -20.7 0.4 2 0.837 -7.7 -28 0.5 1 0.0 0 3.350 3.2 15 -0.3 -1 0.0 0 J0O0O O o0.0 0 0.0 0 -13 0 1 -28 1 2 2.862 9
8.393 0.370 2.398 2546 2.491] -0.110 -20.9 0.4 2 0.904 -9.7 -37 0.8 2 -0.1 0 3.368 3.7 19 -0.4 -1 0.0 0 00 0 00 0 0.0 0 -19 1 1 -42 2 2 2.863 -13
8.371 0.372 2.399 2548 2.492] -0.110 -21.2 0.5 3 0.959 -10.9 -48 11 3 -0.1 0 3.386 3.9 23 -0.5 -2 0.0 0 J0O0O O o0.0 0 0.0 0 -26 1 1 -57 3 3 2.864 -18
8.346 0.375 2.400 2550 2.494]-0.111 -215 0.5 3 1.013 -13.2 -61 15 5 -0.1 0 3.414 4.5 27 -0.7 -2 0.1 0 00 0 00 0 0.0 0 -34 2 2 -77 5 3 2.865 -25
8.32 0377 2401 2552 2496|-0.111 -21.8 0.6 4 1.060 -14.4 -76 2.0 7 -0.1 0 3.432 4.7 32 -0.8 -3 0.1 0 J0O0O O o0.0 0 0.0 0 -44 3 2 -99 8 4 2.866 -33
8.291 0.380 2.402 2554 2.497]-0.111 -22.2 0.6 4 1.103 -16.8 -93 2.7 9 -0.2 -1 3.459 5.3 37 -1.1 -4 0.1 0 00 0 00 0 0.0 0 -55 5 2 -125 11 4 2.868 -42
8.26 0.383 2404 2557 2499|-0.111 -225 0.7 5 1.144 -18.8 -112 35 13 -0.2 -1 3.486 5.7 43 -1.3 -6 0.1 0 J0O O o0.0 0 0.0 0 -69 7 2 -154 16 5 2.869 -52
8.228 0.386 2.405 2559 2.501]-0.111 -22.9 0.7 6 1.178 -20.2 -132 4.2 17 -0.3 -1 3.514 5.9 49 -1.6 -7 0.1 1 00 0 00 0 0.0 0 -83 10 2 -186 22 5 2.870 -63
8.193 0.390 2.406 2562 2.504]-0.111 -234 0.8 7 1.211 -22.9 -155 5.4 22 -0.4 -1 3.550 6.6 55 -1.9 9 0.2 1 00 0O 0.0 0 0.0 0 -99 13 3 -223 30 6 2.871 -76
8.156 0.393 2.408 2565 2.506] -0.111 -23.8 0.9 7 1.240 -25.0 -180 6.6 29 -0.4 -2 3.577 7.0 62 -2.3 -11 0.2 1 00 0 00 0 0.0 0 -117 18 3 -264 40 6 2.872 -90
8.117 0.397 2.409 2568 2.509] -0.111 -24.3 0.9 8 1.266 -27.2 -207 8.1 37 -0.5 -2 3.614 7.4 70 -2.7 -14 0.2 1 00 0O 0.0 0 0.0 0 -137 23 3 -308 52 7 2.874 -106
8.076 0.401 2411 2572 2511]-0.111 -24.8 1.0 9 1.291 -29.4 -236 9.7 47 -0.6 -3 3.650 7.9 78 -3.2 -17 0.3 1 00 0 00 0 0.0 0 -158 29 3 -356 66 7 2.875 -123
8.033 0.405 2413 2575 2.514] -0.112 -254 11 11 1.311 -31.6 -268 115 58 -0.7 -4 3.687 8.4 86 -3.7 -21 0.3 2 00 0O 0.0 0 0.0 0 -182 37 3 -409 84 7 2876 -141
7.987 0.409 2415 2578 2517]-0.112 -25.9 12 12 1.332 -34.7 -303 13.9 72 -0.9 -5 3.723 9.0 95 -4.4 -25 0.3 2 00 0 00 0 0.0 0 -207 47 3 -466 105 7 2.877 -161
7.94 0414 2417 2582 2520 -0.112 -26.6 12 13 1.349 -36.4 -339 15.9 88 -1.1 -6 3.769 9.4 105 -4.9 -30 0.4 2 00 0O 0.0 0 0.0 0 -234 58 3 -527 130 7 2.879 -182
7.891 0.419 2419 2586 2.523]-0.112 -27.3 13 14 1.365 -38.8 -378 18.5 107 -1.2 -7 3.814 9.9 114 -5.6 -36 0.5 3 00 0 00 0 0.0 0 -263 71 3 -592 159 7 2.880 -204
7.84 0424 2421 2590 2527|-0.112 -28.0 14 16 1.380 -41.3 -419 21.4 128 -1.4 -8 3.860 104 125 -6.4 -42 0.5 3 00 0O 0.0 0 0.0 0 -294 86 3 -662 193 6 2.881 -228
7.787 0.429 2423 2594 2530] -0.112 -28.7 15 17 1.393 -43.9 -463 24.5 152 -1.6 -10 3.905 109 136 -7.2 -49 0.6 4 100 0 0.0 0 0.0 0 -327 103 2 -736 232 6 2.882 -254
7.732 0434 2425 2599 2.533]-0.113 -29.4 1.6 19 1.405 -46.5 -509 28.0 181 -1.8 -12 3.951 115 147 -8.1 -58 0.6 5 00 0O 0.0 0 0.0 0 -362 123 2 -815 277 5 2.883 -280
7.675 0.440 2.427 2603 2.537]-0.113 -30.3 1.7 20 1.416 -49.2 -559 31.8 212 -2.1 -14 4.005 121 159 -9.1 -67 0.7 5 00 0 00 0 0.0 0 -399 146 1 -899 328 3 2.884 -309
7.616 0.445 2430 2608 2.541] -0.113 -31.0 1.8 22 1.426 -51.9 -611 36.0 248 -2.2 -16 4.051 12.6 172 -10.1 77 0.8 6 00 0O 0.0 0 0.0 0 -439 172 1 -987 386 2 2.908 -360
7.555 0.451 2432 2613 2.545]-0.113 -31.9 1.9 24 1.436 -54.7 -665 40.6 289 -2.6 -19 4105 132 185 -11.3 -88 0.9 7 00 0 00 0 0.0 0 -480 201 0 -1080 452 0 2910 -394
7.492 0457 2435 2617 2.549] -0.113 -32.8 2.0 26 1.444 -57.6 =723 45.5 334 -2.9 -22 4160 13.8 199 -125 -101 1.0 8 00 0O 0.0 0 0.0 0 -524 234 -1 -1179 526 -2 2912 -430
7.428 0.464 2.437 2623 2.553]-0.114 -33.9 21 28 1.452 -59.7 -783 50.1 385 -3.4 -25 4.224 143 213 -13.6 -114 11 9 00 0 00 0 0.0 0 -569 270 -2 -1281 608 -5 2914  -467
7.361 0.470 2.440 2.628 2.557]-0.114 -34.9 23 31 1.459 -63.7 -846 56.7 441 -3.6 -28 4278 151 228 -15.3  -130 12 10 jo.O0 0 0.0 0 0.0 0 -618 312 -4 -1390 701 -8 2916 -507
7.293 0.477 2.443 2633 2.562] -0.114 -36.0 24 33 1.465 -65.9 -912 62.0 503 -4.1 -33 4342 15.6 244 -16.6 -146 1.4 12 j00 0 0.0 0 0.0 0 -668 357 -5 -1503 804 -12 2918 -548
7.223 0.483 2446 2639 2.566] -0.114 -37.0 2.6 36 1471 -68.9 -981 68.7 572 -4.2 -37 4397 163 260 -18.2 -164 14 13 j00 0 0.0 0 0.0 0 -721 408 -7 -1622 917 -16 2920 -590
7.151 0.490 2.448 2644 2571]-0.115 -38.1 2.7 38 1.477 -72.2 -1053 75.8 648 -4.9 -42 4.460 17.0 277 -20.0 -184 1.6 15 j00 0 0.0 0 0.0 0 -776 463 -9 -1746 1043 -21 2.923 -635
7.077 0.497 2451 2650 2.576] -0.115 -39.3 2.9 41 1.482 -75.5 -1129 83.5 731 -5.3 -47 4524  17.7 295 -21.8 -206 1.7 16 J0.0 0 0.0 0 0.0 0 -834 525 -12 | -1876 1182 -26 2925 -681
7.001 0.505 2.454 2656 2.581] -0.115 -40.7 3.0 44 1.486 -79.1 -1208 91.8 823 -6.1 -53 4597 184 313 -23.8 -230 2.0 18 J00 0 0.0 0 0.0 0 -895 593 -14 | -2013 1335 -33 2927 -729
6.924 0.512 2.458 2662 2.586] -0.115 -41.9 3.2 47 1.491 -81.5 -1289 99.3 922 -6.3 -59 4.661 19.0 332 -25.6 -256 2.0 20 Joo 0 0.0 0 0.0 0 -957 667 -17 | -2153 1500 -39 2929 -779
6.845 0.520 2.461 2669 2.591] -0.116 -434 34 51 1.495 -85.1 -1374 108.6 1031 -7.1 -67 4.734  19.7 352 -27.8 -283 2.2 22 |00 0O 0.0 0 0.0 0 |-1022 748 -21 | -2300 1682 -47 2931 -830
6.764 0.528 2.464 2.675 2.596] -0.116 -44.8 3.6 54 1.498 -88.8 -1463 1185 1150 -7.7 -74 4.806 20.6 373 -30.2 -314 24 25 |oo 0 0.0 0 0.0 0 ]-1091 836 -25 | -2454 1881 -55 2.933 -883
6.682 0.536 2.467 2.682 2.601]-0.116 -46.3 3.7 58 1.502 -91.5 -1555 1275 1277 -83 -83 4879 211 394 -32.3  -346 2.6 27 |oo 0 0.0 0 0.0 0 ]-1161 931 -29 | -2612 2095 -65 2935 -937
6.597 0.544 2471 2688 2.607]-0.117 -47.8 4.0 62 1.505 -96.4 -1651 1403 1417 -9.0 -91 4952 222 416 -35.4 -381 2.8 30 Jo.o 0 0.0 0 0.0 0 ]-1235 1036 -33 | -2779 2331 -75 2938 -994
6.511 0.552 2.474 2695 2.612]-0.117 -49.3 4.2 66 1.508 -99.2 -1750 150.5 1568 -9.6 -101 5.025 228 439 -37.7 -419 2.9 33 |oo 0O 0.0 0 0.0 0 |-1312 1149 -38 | -2951 2585 -86 2.940 -1052
6.424 0.560 2.478 2702 2.618] -0.117 -50.9 4.4 71 1.510 -102.0 -1852 161.1 1729 -10.2 -111 5.098 234 462 -40.2 -459 31 36 |00 0O 0.0 0 0.0 0 ]-1390 1270 -43 | -3128 2857 -97 2942 -1111
6.335 0.569 2.481 2709 2.624] -0.117 -52.7 4.6 75 1.512 -106.1 -1958 1743 1903 -11.4 -123 5180 243 487 -43.3  -502 35 40 |00 O 0.0 0 0.0 0 |-1472 1401 -49 | -3312 3152 -111 | 2.944 -1174
6.244 0.578 2.485 2716 2.630] -0.118 -54.5 4.9 80 1.514 -1104  -2069 188.3 2092 -12.2 -135 5262 253 512 -46.6  -549 3.7 43 |00 0O 0.0 0 0.0 0 |-1557 1543 -56 | -3503 3471 -126 | 2.947 -1236
6.152 0.587 2.489 2724 2.635]-0.118 -56.4 5.1 85 1.516 -113.4  -2182 200.8 2292 -13.0 -148 5.343 26.0 538 -49.5 -598 3.9 47 |00 O 0.0 0 0.0 0 |-1644 1694 -63 | -3700 3811 -141 12,949 -1300
6.058 0.596 2.493 2731 2.642] -0.118 -58.3 5.4 91 1.517 -117.8 -2300 216.2 2509 -13.9 -162 5425 26.9 565 -53.1 -652 4.2 51 |o.o 0O 0.0 0 0.0 0 |-1735 1857 -70 | -3904 4178 -158 12951 -1366
5.963 0.605 2.496 2.738 2.648] -0.119 -60.2 5.6 96 1.518 -120.9 -2421 230.0 2739 -14.7 -177 5,507 27.6 592 -56.3 -708 4.4 56 |00 0O 0.0 0 0.0 0 ]-1829 2031 -78 | -4114 4569 -176 ] 2.953 -1433
5.866 0.614 2500 2.746 2.654] -0.119 -62.2 5.9 102 1.519 -125.3 -2546 2470 2985 -15.7 -192 5589 28.6 621 -60.2 -768 4.7 61 J|o.O 0O 0.0 0 0.0 0 |-1925 2217 -87 | -4332 4989 -195 2955 -1502
5.767 0.624 2504 2754 2.660] -0.119 -64.4 6.3 108 1.519 -130.0 -2676 2649 3250 -17.4 -210 5.680 29.7 651 -64.4 -833 5.2 66 |00 0O 0.0 0 0.0 0 ]-2026 2418 -96 | -4558 5440 -217 ] 2.958 -1572
5.668 0.633 2.508 2.761 2.667] -0.120 -66.5 6.5 115 1.518 -131.8 -2808 278.0 3528 -17.5 -227 5762 30.1 681 -67.4 -900 5.2 71 |00 0 0.0 0 0.0 0 |-2127 2629 -106 | -4786 5914 -238 2960 -1642
5.6 0.640 2511 2767 2.671] -0.120 -68.1 4.6 120 1.517 -91.5 -2900 197.2 3726 -13.0 -240 5.826 20.9 702 -47.7 -948 3.9 75 |00 0O 0.0 0 0.0 0 |-2198 2778 -113 | -4945 6250 -255 12961 -1691
5.464 0.649 2517 2776 2.679]-0.120 -70.0 9.4 129 1.522 -186.1 -3086 419.6 4145 -24.6 -265 5.908 424 744 -101.2 -1049 6.9 82 |o.O 0O 0.0 0 0.0 0 ]-2341 3096 -127 | -5268 6967 -285 2965 -1791




Diplomové prace - Navrh konstrukce kidla a podvozku kluzaku TST-14 MC 2226 Bc. Jan Stépanek
Pfiloha 2
Pfipady zatiZeni kfidla

geometrie aerodynamické U¢inky hmotové uéinky setrvacné u€inky klonéni provoz. zatiz. k 0.25 | Poéetni zatizeni k 0.25
z c xNH XxCG x0.25| CMpf qgMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL qm dTm TG dMbG MbG dMtG MtG|dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS MtCs
[(m] [m] ([m] [m] ([m]] T[4 [N*m/m][N*m] [N*m] _[1] [N] [N] _ [N*m] [N*m] [N*m] [N*m] J[kg/m] [N] [N [N*m] [N*m] [N*m] [N*m]}[N] [N] [N*m] [N*m] [N*m] [N*m]} [N] [N*m] [N*m]] [N] [N*m] [N*m] | [m] [N*m]
536 0.655 2521 2.783 2.685]-0.120 -71.3 7.4 136 1525 -1439 -3230 3359 4481 -19.0 -284 | 5962 32.7 777  -80.8 -1130 5.3 87 |00 0 0.0 0 0.0 0 |-2453 3351 -137 | -5519 7541  -308 |2.967 -1867
5254 0.662 2526 2.790 2.691] -0.120 -729 7.6 144 1527 -1485 -3378 358.1 4839 -21.0 -305 | 6.026 33.7 811  -859 -1216 59 93 |00 0 0.0 0 0.0 0 |-2567 3624 -149 | -5777 8153  -334 |2.970 -1945
5148 0.669 2.530 2.798 2.697| -0.120 -744 7.8 152 1529 -150.2 -3528 3740 5213 -21.9 -327 | 6.090 34.1 845  -895 -1305 6.1 99 |00 0 0.0 0 0.0 0 |-2684 3908 -161 | -6038 8793  -362 |2.973 -2024
504 0.676 2535 2.805 2.704| -0.120 -76.0 81 160 1530 -154.8 -3683 397.8 5611 -23.2 -350 | 6.154 35.1 880  -95.0 -1400 6.5 106 |00 O 0.0 0 0.0 0 |-2803 4211 -174 | -6307 9474  -391 |2.975 -2105
4931 0.683 2539 2812 2.710| -0.120 -77.6 84 168 1531 -158.0 -3841 4187 6030 -244 -374 | 6.217 35.8 916 -99.8 -1500 6.8 112 |00 O 0.0 0 0.0 0 |-2926 4530 -188 | -6582 10192 -422 |2.978 -2186
482 0.690 2544 2.820 2.716|-0.120 -79.2 87 177 1532 -162.6  -4004 4444 6474 -257  -400 | 6.281 36.8 952 -105.7 -1606 7.1 119 J|O.O O 0.0 0 0.0 0 |-3051 4868 -202 | -6865 10954 -455 |2.981 -2269
4708 0.697 2.549 2.827 2.723]|-0.120 -80.8 9.0 186 1533 -165.8 -4170 467.0 6941 -27.0 -427 | 6.345 375 990 -1109 -1716 74 127 |00 O 0.0 0 0.0 0 |-3180 5225 -218 | -7154 11755 -490 |2.983 -2353
4595 0.705 2553 2.835 2.730| -0.120 -82.6 9.2 195 1533 -169.3 -4339 490.3 7431 -29.3 -456 | 6.418 38.3 1028 -116.2 -1833 82 135 |0.0 O 0.0 0 0.0 0 |-3311 5599 -235 | -7449 12597 -529 |2.986 -2438
4481 0.712 2558 2.843 2.736] -0.120 -843 95 205 1534 -1725 -4511 5143 7946 -29.6 -486 | 6.481 39.0 1067 -121.7 -1954 81 143 |0.0 0O 0.0 0 0.0 0 |-3444 5991 -252 | -7749 13480 -567 |2.989 -2524
4366 0.719 2563 2.851 2.743]|-0.120 -86.0 9.8 214 1534 -175.7 -4687 539.0 8485 -30.9 -517 | 6545 39.7 1107 -127.3 -2082 85 152 |0.0 O 0.0 0 0.0 0 |-3580 6403 -270 | -8055 14407 -608 |2.991 -2611
425 0.727 2568 2.859 2.750] -0.120 -87.9 10.1 224 1534 -179.2 -4866 5645 9049 -335 -550 | 6.618 40.5 1148 -1331 -2215 93 161 |0.0 O 0.0 0 0.0 0 |-3719 6834 -290 | -8367 15377 -653 |2.994 -2699
4.133 0.734 2573 2.866 2.756|-0.120 -89.6 104 235 1533 -1825 -5049 590.7 9640 -33.7 -584 | 6.682 41.3 1189 -139.1 -2354 9.2 170 |0.0 O 0.0 0 0.0 0 |-3860 7286 -310 | -8685 16393 -698 |2.997 -2787
4.014 0.742 2578 2.875 2.763]| -0.120 -91.6 10.8 246 1533 -187.6 -5236 623.1 10263 -36.7 -621 | 6.754 424 1231 -1465 -2500 10.1 180 |0.0 O 0.0 0 0.0 0 |-4005 7763 -332 | -9011 17466 -747 |3.000 -2876
3.895 0.750 2.583 2.883 2.770| -0.120 -935 11.0 257 1532 -1895 -5426 6457 10909 -38.1 -659 | 6.827 429 1274 -151.6 -2652 105 191 |0.0 O 0.0 0 0.0 0 |-4152 8257 -355 | -9341 18577 -799 |3.000 -2945
3.775 0.757 2588 2.891 2.777]|-0.120 -95.3 11.3 268 1532 -192.8 -5619 6742 11583 -38.2 -697 | 6.891 43.7 1318 -158.1 -2810 104 201 |0.0 O 0.0 0 0.0 0 |-4301 8773 -378 | -9677 19739 -850 |3.003 -3036
3.653 0.765 2593 2.899 2.784| -0.120 -97.3 11.7 280 1531 -198.0 -5817 709.6 12292 -415 -739 | 6.964 44.9 1363 -166.2 -2976 11.4 212 |0.0 O 0.0 0 0.0 0 |-4454 9316 -403 |-10021 20961 -907 |3.006 -3127
3531 0.773 2598 2.907 2.791] -0.120 -99.4 120 292 1530 -200.0 -6017 7340 13026 -43.0 -782 | 7.037 453 1408 -171.8 -3148 11.7 224 |0.0 0O 0.0 0 0.0 0 |-4609 9878 -429 |-10369 22226 -965 |3.009 -3219
3.408 0.781 2.603 2916 2.799| -0.120 -101.4 123 304 1529 -2035 -6220 765.1 13792 -447 -826 | 7.109 46.2 1454 -1789 -3327 122 236 |0.0 O 0.0 0 0.0 0 |-4766 10465 -456 |-10723 23545 -1027 |3.012 -3311
3.284 0.789 2.609 2.924 2.806| -0.120 -103.5 127 317 1528 -207.2 -6427 797.0 14589 -46.4  -873 | 7.182 47.0 1501 -186.2 -3513 126 249 |0.0 0O 0.0 0 0.0 0 |-4926 11075 -485 |-11084 24920 -1091 |3.015 -3403
3.159 0.797 2.614 2933 2.813]-0.120 -1056 13.1 330 1527 -210.8 -6638 829.8 15418 -48.2 -921 | 7.255 479 1549 -1936 -3707 131 262 |0.0 O 0.0 0 0.0 0 |-5089 11711 -514 |-11450 26351 -1157 |3.017 -3497
3.034 0.805 2.619 2.941 2.820] -0.120 -107.8 133 343 1525 -212.7 -6851 856.3 16275 -49.8 -971 | 7.328 484 1598 -199.7 -3907 135 276 |0.0 0O 0.0 0 0.0 0 |-5253 12368 -545 |-11820 27828 -1226 |3.020 -3590
2907 0.813 2.624 2.950 2.828|-0.120 -109.9 13.8 357 1524 -2180 -7069 897.7 17172 -52.0 -1023 | 7.401 49.6 1647 -209.2 -4116 141 290 |0.0 0 0.0 0 0.0 0 |-5422 13057 -577 |-12199 29378 -1298 |3.023 -3685
278 0.821 2.630 2.958 2.835]-0.120 -112.1 141 371 1522 -219.9 -7289 9257 18098 -53.6 -1076 | 7.474 50.1 1697 -215.6 -4331 145 304 |0.0 O 0.0 0 0.0 0 |-5592 13767 -610 |-12581 30975 -1373 |3.027 -3782
2.652 0.829 2.635 2.967 2.842|-0.120 -114.3 145 386 1521 -2236 -7512 961.6 19060 -55.5 -1132 | 7.546 51.0 1748 -2238 -4555 150 319 |0.0 O 0.0 0 0.0 0 |-5764 14505 -645 |-12969 32635 -1450 |3.030 -3878
2524 0.838 2.641 2976 2.850| -0.120 -116.8 14.8 400 1519 -2257 -7738 990.5 20050 -59.2 -1191 | 7.628 51.6 1800 -230.4 -4785 16.2 335 |0.0 0O 0.0 0 0.0 0 |-5938 15265 -682 |-13361 34346 -1533 |3.033 -3973
2395 0.846 2.646 2.984 2.858| -0.120 -119.0 152 416 1517 -229.4 -7967 1027.8 21078 -59.2 -1250 | 7.701 52.5 1852 -2389 -5024 16.0 351 |0.0 O 0.0 0 0.0 0 |-6115 16054 -718 |-13759 36121 -1616 |3.036 -4069
2.265 0.854 2.652 2.993 2.865| -0.120 -121.3 156 431 1515 -233.0 -8200 1066.1 22144 -61.3 -1312 | 7.774 53.4 1906 -247.7 -5272 165 368 |0.0 0O 0.0 0 0.0 0 |-6295 16872 -757 |-14163 37962 -1702 |3.039 -4165
2135 0.863 2.657 3.002 2.873| -0.120 -123.8 15.9 447 1512 -2351 -8436 1096.6 23241 -65.2 -1377 | 7.856 53.9 1960 -254.7 -5527 17.8 386 |0.0 0O 0.0 0 0.0 0 |-6476 17714 -798 |-14571 39856 -1795 |3.042 -4260
2.004 0.871 2.663 3.011 2.880| -0.120 -126.2 164 464 1510 -238.7 -8674 1136.3 24377 -65.2 -1442 | 7.929 54.8 2014 -263.9 -5791 176 403 |0.0 O 0.0 0 0.0 0 |-6660 18586 -838 |-14985 41819 -1887 |3.045 -4356
1.873 0.880 2.668 3.020 2.888] -0.120 -128.8 16.7 480  1.507 -240.8 -8915 1167.9 25545 -69.3 -1511 | 8.011 55.4 2070 -271.2 -6062 189 422 |00 O 0.0 0 0.0 0 |-6845 19483 -882 |-15402 43837 -1985 |3.048 -4451
1.741 0.888 2.674 3.029 2.896] -0.120 -131.1 17.2 497 1504 -2443 -9159 1209.0 26754 -69.3 -1581 | 8.083 56.3 2126 -280.7 -6343 186 441 |00 O 0.0 0 0.0 0 |-7033 20411 -926 |-15825 45926 -2083 |3.051 -4546
1.609 0.897 2.679 3.038 2.903| -0.120 -133.8 17.5 515 1501 -246.3 -9406 1241.6 27995 -735 -1654 | 8.165 56.9 2183 -288.2 -6631 200 461 |00 O 0.0 0 0.0 0 |-7223 21365 -972 |-16251 48071 -2187 |3.054 -4641
1476 0.905 2.685 3.047 2911} -0.120 -136.2 18.0 533 1498 -249.8 -9656 1284.2 29280 -73.4 -1728 | 8.238 57.9 2241 -298.1 -6929 19.7 481 |00 O 0.0 0 0.0 0 |-7415 22351 -1018 |-16683 50289 -2291 |3.057 -4734
1.343 0.914 2690 3.056 2.919] -0.120 -138.9 183 551 1495 -251.8 -9907 1317.7 30597 -77.8 -1805 | 8.320 58.4 2299 -305.8 -7235 212 502 |0.0 O 0.0 0 0.0 0 |-7608 23363 -1068 |-17118 52566 -2403 |3.061 -4828
121 0922 2.696 3.065 2.927]-0.120 -141.4 186 570 1491  -253.3 -10161 1351.4 31949 -77.3 -1883 | 8.393 58.9 2358 -313.7 -7548 208 523 |0.0 O 0.0 0 0.0 0 |-7802 24400 -1117 |-17555 54901 -2512 |3.064 -4921
1.076 0.931 2702 3.074 2.934] -0.120 -144.1 19.1 589 1487 -257.0 -10418 1396.0 33345 -82.3 -1965 | 8.475 60.0 2418 -324.1 -7872 224 545 |00 O 0.0 0 0.0 0 |-7999 25472 -1169 |-17999 57313 -2630 |3.069 -5049
0.942 0.939 2.707 3.083 2.942| -0.120 -146.6 19.5 608 1482 -2585 -10676 1430.6 34775 -81.6 -2047 | 8548 60.5 2479 -332.2 -8204 219 567 |0.0 O 0.0 0 0.0 0 |-8197 26571 -1221 |-18444 59784 -2746 |3.072 -5142
0.808 0.948 2.713 3.092 2.950| -0.120 -149.4 19.8 628 1477 -260.1 -10936 1465.5 36241 -86.4 -2133 | 8.630 61.1 2540 -340.3 -8545 235 590 |0.0 O 0.0 0 0.0 0 |-8396 27696 -1276 |-18892 62316 -2870 |3.075 -5234
0.674 0.957 2.719 3.101 2.958] -0.120 -152.3 20.2 648 1472 -261.6 -11198 1500.5 37741 -88.4 -2221 | 8.712 61.6 2602 -348.6 -8893 241 614 |00 O 0.0 0 0.0 0 |-8596 28848 -1332 |-19342 64908 -2997 |3.078 -5325
0.539 0.965 2.724 3.110 2.966| -0.120 -154.9 20.7 669 1466  -264.7 -11463 1547.5 39289 -88.1 -2310 | 8.784 62.6 2664 -359.7 -9253 237 638 |00 O 0.0 0 0.0 0 |-8798 30036 -1388 |-19797 67580 -3123 |3.081 -5410
0.404 0.974 2.730 3.120 2.973] -0.120 -157.8 21.1 690 1460 -266.0 -11729 1583.4 40872 -93.1 -2403 | 8.866 63.2 2727 -368.2 -9621 253 663 |0.0 O 0.0 0 0.0 0 |-9001 31251 -1448 |-20253 70314 -3257 |3.083 -5465
0.357 0.977 2732 3.123 2.976| -0.120 -158.7 7.4 698 1.457 -92.7  -11821 555.6 41428 -32.3 -2435 | 8.894 221 2749 -129.2 -9750 87 672 |0.0 O 0.0 0 0.0 0 |-9072 31677 -1468 |-20412 71274 -3303 |3.084 -5495

0.135 0.991 2.741 3.138 2.989| 0.000 0.0 176 715 1444  -440.1 -12261 2722.0 44150 -157.6 -2593 | 9.021 105.8 2855 -633.9 -10384 42.7 715 |0.0 0O 0.0 0 0.0 0 |-9406 33765 -1587 |-21164 75972 -3570

0 1.000 2.747 3.147 2.997] 0.000 0.0 0.0 715 1434  -268.2 -12530 1691.5 45841 -99.5 -2692 | 9.103 64.9 2920 -394.2 -10779 27.1 742 0.0 O 0.0 0 0.0 0 |-9610 35063 -1673 ]-21622 78891 -3764




Diplomova prace - Navrh konstrukce kfidla a podvozku kluzaku TST-14 MC
Pfiloha 2
Pfipady zatizeni kfidla

stranka 3 z 26

Bc. Jan Stépanek

Pripad Popis m XCG xACw xACVOP % q n L Lw CLw Mx Jx epsx  wxl f
[ka] [m] [m] [m] [m/s]  [ka/imis2]  [1] [N] [N] [1] [N*m] [kg*m2] [s-2] [s-1]
Symetricky manévr pfi rychlosti VD a
2 nasobkuln2 472 278 3.137 7.743 7222 319483 4.36 20200 21431 0.5232 0 2322 0 0 2N25)
geometrie aerodynamické ucinky hmotové G¢€inky setrvaéné Uéinky klonéni provoz. zatiz. k 0.25 | Pocetni zatizeni k 0.25

z c xNH xCG x0.25| CMpf qgMp dMtp Mtp CLc dTL TL dvbL MbL dMtL Mt L qm dTm TG dMbG MbG dMtG MtG|dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS MtCS
[m] _(m] [m] [m] [m] | (2] [N*m/m][N*m] [N*m] _[1] [N] IN] _ [N*m] [N*m] [N*m] [N*m] J[kg/m] _[N] [N] [N*m]__[N*m] [N*m] [N*m]}[N] [N] [N*m] [N*m] [N*m] [N*m]j [N] ([N*m] [N*m]} [N] _[N*m] [N*m] | [m] [N*m]
85 0.360 2.394 2.538 2.484]-0.110 -455 0.0 0 0.000 0.0 0 0.0 0 0.0 0 3.277 0.0 0 0.0 0 0.0 0 00 0 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.499 0.360 2.394 2.538 2.484]-0.110 -45.5 0.0 0 0.023 0.0 0 0.0 0 0.0 0 3.277 0.1 0 0.0 0 0.0 0 00 0 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.496 0.360 2.394 2.538 2.484]-0.110 -45.6 0.1 0 0.070 -0.2 0 0.0 0 0.0 0 3.277 0.4 1 0.0 0 0.0 0 00 0 0.0 0 0.0 0 0 0 0 1 0 0 2.858 1
8.49 0.361 2.394 2539 2.485(-0.110 -458 0.3 0 0.105 -0.7 -1 0.0 0 0.0 0 3.286 0.8 1 0.0 0 0.0 0 00 0 0.0 0 0.0 0 0 0 0 1 0 1 2.858 1
8.483 0.362 2.395 2.539 2.485]-0.110 -46.1 0.3 1 0.138 -1.1 -2 0.0 0 0.0 0 3.295 1.0 2 0.0 0 0.0 0 00 0 0.0 0 0.0 0 0 0 1 1 0 1 2.859 2
8.473 0.363 2.395 2.540 2.486]-0.110 -46.3 0.5 1 0.172 -2.0 -4 0.0 0 0.0 0 3.304 14 4 0.0 0 0.0 0 00 0 0.0 0 0.0 0 0 0 1 -1 0 2 2.859 2
8.462 0.364 2.396 2.541 2.487]-0.110 -46.6 0.5 2 0.199 -2.5 -7 0.1 0 0.0 0 3.313 1.6 B -0.1 0 0.0 0 00 0 0.0 0 0.0 0 -1 0 1 -3 0 3 2.860 2
8.448 0.365 2.396 2.542 2.487]-0.110 -46.9 0.7 2 0.227 -3.7 -10 0.1 0 0.0 0 3.323 2.0 7 -0.1 0 0.0 0 00 0 0.0 0 0.0 0 -3 0 2 -7 0 5 2.861 2
8.432 0.367 2.397 2.544 2.488]-0.110 -47.4 0.8 3 0.252 -4.7 -15 0.2 1 0.0 0 3.341 2.3 10 -0.2 0 0.0 0 00 0 0.0 0 0.0 0 -5 0 3 -12 0 6 2.861 1
8.414 0.368 2.397 2.545 2.489]-0.110 -47.7 0.9 4 0.274 5.8 -21 0.4 1 0.0 0 3.350 2.6 12 -0.2 -1 0.0 0 00 0 0.0 0 0.0 0 9 0 3 -20 1 7 2.862 0
8.393 0.370 2.398 2.546 2.491]-0.110 -48.3 1.0 B 0.297 -7.4 -28 0.6 1 0.0 0 3.368 3.0 15 -0.3 -1 0.0 0 00 0 0.0 0 0.0 0 -13 1 4 -29 1 9 2.863 -2
8.371 0.372 2.399 2.548 2.492]-0.110 -48.8 11 6 0.315 -8.2 -36 0.8 2 -0.1 0 3.386 3.2 18 -0.4 -1 0.0 0 00 0 0.0 0 0.0 0 -18 1 5 -41 2 11 2.864 -4
8.346 0.375 2.400 2.550 2.494]-0.111 -49.7 1.2 7 0.333 -10.0 -46 1.2 3 -0.1 0 3.414 3.7 22 -0.6 -2 0.0 0 00 0 0.0 0 0.0 0 -24 2 6 -65 4 14 2.865 -7
8.32 0.377 2401 2552 2.496(-0.111 -50.2 1.3 9 0.348 -10.9 57 iL5 5 -0.1 0 3.432 3.8 26 -0.7 -3 0.0 0 00 0 0.0 0 0.0 0 =31 2 7 =71 5 16 2.866 -10
8.291 0.380 2.402 2.554 2.497]-0.111 -51.1 iLB 10 0.363 -12.8 -70 2.0 7 -0.1 0 3.459 4.3 30 -0.9 -3 0.1 0 00 0 0.0 0 0.0 0 -40 4 8 -90 8 18 2.868 -15
8.26 0.383 2.404 2557 2499(-0.111 -51.9 1.6 12 0.377 -14.3 -84 2.6 10 -0.2 -1 3.486 4.6 35 -1.1 -5 0.1 0 00 0 0.0 0 0.0 0 -50 5 9 -112 11 21 2.869 -20
8.228 0.386 2.405 2.559 2.501]-0.111 -52.8 1.7 13 0.388 -15.3 -100 3.2 13 -0.2 -1 3.514 4.8 40 -1.3 -6 0.1 0 00 0 0.0 0 0.0 0 -60 7 11 -135 16 24 2.870 -26
8.193 0.390 2.406 2.562 2.504]-0.111 -54.0 1.9 15 0.399 -17.4 -117 4.1 17 -0.3 -1 3.550 5.3 45 -1.6 -7 0.1 1 00 0 0.0 0 0.0 0 =72 10 12 -162 21 27 2.871 -32
8.156 0.393 2.408 2.565 2.506]-0.111 -54.9 2.0 17 0.409 -19.0 -136 5.0 22 -0.3 -1 3.577 .7 51 -1.9 -9 0.1 1 00 0 0.0 0 0.0 0 -86 13 14 -193 29 31 2.872 -40
8.117 0.397 2.409 2.568 2.509]-0.111 -56.1 2.2 19 0.419 -20.7 -157 6.1 28 -0.4 -2 3.614 6.0 57 -2.2 -11 0.2 1 00 0 0.0 0 0.0 0 -100 17 15 -226 37 34 2.874 -48
8.076 0.401 2.411 2572 2.511]-0.111 -57.3 2.3 22 0.427 -22.4 -179 7.4 35 -0.5 -2 3.650 6.4 63 -2.6 -14 0.2 1 00 0 0.0 0 0.0 0 -116 21 17 -262 48 38 2.875 -57
8.033 0.405 2.413 2.575 2.514]-0.112 -58.5 215) 24 0.434 -24.2 -203 8.8 44 -0.6 -3 3.687 6.8 70 -3.0 -17 0.2 1 00 0 0.0 0 0.0 0 -134 27 18 -301 61 42 2.876 -67
7.987 0.409 2.415 2578 2.517]-0.112 -59.7 2.7 27 0.442 -26.6 -230 10.6 55 -0.7 -4 3.723 7.3 7 -3.6 -21 0.3 2 00 0 0.0 0 0.0 0 -153 34 20 -344 7 46 2.877 -78
794 0414 2417 2582 2520(-0.112 -61.3 2.8 30 0.448 -27.9 -258 12.1 67 -0.8 -4 3.769 7.6 85 -4.0 -25 0.3 2 00 0 0.0 0 0.0 0 -173 42 22 -390 95, 50 2.879 -90
7.891 0.419 2.419 2586 2.523]-0.112 -62.9 3.0 33 0.454 -29.8 -288 14.1 81 -0.9 -5 3.814 8.0 93 -4.5 -29 0.4 2 00 0 0.0 0 0.0 0 -195 52 24 -439 117 54 2.880 -102
7.84 0424 2421 2590 2.527(-0.112 -64.5 3.2 36 0.460 -31.8 -319 16.3 97 -1.1 -6 3.860 8.4 101 5.2 -34 0.4 3 00 0 0.0 0 0.0 0 -218 63 26 -491 142 59 2.881 -115
7.787 0.429 2.423 2594 2.530]-0.112 -66.1 3.5 40 0.465 -33.8 -353 18.7 116 -1.2 -7 3.905 8.9 110 -5.8 -40 0.5 3 00 0 0.0 0 0.0 0 -243 76 28 -547 171 63 2.882 -129
7.732 0.434 2.425 2599 2.533]-0.113 -67.8 3.7 43 0.470 -35.8 -389 214 137 -1.3 9 3.951 9.3 119 -6.6 -47 0.5 4 00 0 0.0 0 0.0 0 -270 91 30 -607 204 68 2.883 -144
7.675 0.440 2.427 2.603 2.537]-0.113 -69.8 3.9 47 0.474 -38.0 -427 24.3 162 -1.6 -10 4.005 9.8 129 -7.4 -54 0.6 4 00 0 0.0 0 0.0 0 -298 108 32 -670 242 73 2.884 -160
7.616 0.445 2.430 2.608 2.541]-0.113 -715 4.2 51 0.478 -40.1 -467 27.6 189 -1.7 -12 4.051 10.2 139 -8.2 -62 0.6 5 00 0 0.0 0 0.0 0 -328 127 35 -738 286 78 2.908 -192
7.555 0.451 2.432 2.613 2.545]-0.113 -73.6 4.4 56 0.482 -42.4 -510 31.1 220 -2.0 -14 4.105 10.7 150 -9.2 -71 0.7 6 00 0 0.0 0 0.0 0 -359 149 37 -809 335 83 2910 -212
7.492 0.457 2.435 2.617 2.549]-0.113 -75.7 47 60 0.486 -44.7 -554 34.9 255 -2.2 -16 4160 11.2 161 -10.2 -82 0.8 6 00 0 0.0 0 0.0 0 -393 174 39 -884 391 89 2912 -232
7.428 0.464 2.437 2.623 2.553]-0.114 -78.2 4.9 65 0.490 -46.4 -601 38.4 294 -2.6 -19 4224 116 173 -11.1 -93 0.9 7 00 0 0.0 0 0.0 0 -428 201 42 -963 452 94 2914 -254
7.361 0.470 2.440 2.628 2.557]-0.114 -80.4 5.3 71 0.493 -49.6 -650 43.6 337 2.7 -22 4278 123 185 -12.4  -105 0.9 8 00 0 0.0 0 0.0 0 -465 232 44 -1047 523 99 2916 -276
7.293 0.477 2.443 2.633 2.562]-0.114 -83.0 5.6 76 0.496 -51.4 -702 47.7 385 -3.2 -25 4342 126 198 -13.4  -118 11 9 00 0 0.0 0 0.0 0 -504 267 47 -1134 600 105 2918 -299
7.223 0.483 2.446 2.639 2.566]-0.114 -85.3 5.9 82 0.499 -63.9 -756 52.9 438 -3.3 -28 4397 132 211 -148  -133 11 10 J0.0 0 0.0 0 0.0 0 -545 305 49 -1225 685 111 2920 -323
7.151 0.490 2.448 2.644 2.571]-0.115 -87.9 6.2 88 0.502 -56.6 -812 58.5 496 -3.8 -32 4.460 13.7 225 -16.2  -149 1.3 12 100 0 0.0 0 0.0 0 -587 347 52 -1322 781 116 2.923 -349
7.077 0.497 2.451 2.650 2.576]-0.115 -90.7 6.6 95, 0.505 -69.3 -871 64.5 561 -4.1 -36 4524 143 239 -17.7  -167 14 13 |00 0 0.0 0 0.0 0 -632 394 54 -1423 886 122 2925 -375
7.001 0.505 2.454 2.656 2.581]-0.115 -93.8 7.0 102  0.507 -62.2 -934 71.0 632 -4.7 -41 4597 15.0 254 -19.3 -186 1.6 15 100 0 0.0 0 0.0 0 -680 445 57 -1529 1002 128 2.927 -402
6.924 0.512 2.458 2.662 2.586]-0.115 -96.7 7.3 109 0.510 -64.2 -998 76.8 709 -4.8 -46 4661 154 269 -20.7  -207 1.6 16 |00 0 0.0 0 0.0 0 -728 501 59 -1639 1128 133 2.929 -429
6.845 0.520 2.461 2.669 2.591]-0.116 -100.0 7.8 117  0.512 -67.2 -1065 84.1 793 -6.5 -61 4734 16.0 285 -225 -230 1.8 18 100 0 0.0 0 0.0 0 -780 563 62 -1754 1267 139 2.931 -458
6.764 0.528 2.464 2.675 2.596]-0.116 -103.3 8.2 125 0.515 -70.3 -1135 92.0 885 -6.0 57 4806 16.7 302 -245 -254 2.0 20 |00 0 0.0 0 0.0 0 -833 631 64 -1875 1419 145 2.933 -488
6.682 0.536 2.467 2.682 2.601]-0.116 -106.7 8.6 134  0.517 -72.6 -1208 99.0 984 -6.4 -64 4879 17.1 319 -26.2  -280 2.1 22 |00 0 0.0 0 0.0 0 -889 703 67 -2000 1583 150 2935 -518
6.597 0.544 2.471 2.688 2.607]-0.117 -110.2 9.2 143  0.519 -76.7 -1285 109.2 1093 -7.0 =71 4952 18.0 337 -28.7  -309 2.2 24 |00 0 0.0 0 0.0 0 -948 784 70 -2132 1764 156 2.938 -549
6.511 0.552 2.474 2.695 2.612]-0.117 -113.8 9.6 153 0.521 -79.1 -1364 117.3 1210 -7.5 -78 5.025 18.5 356 -30.6  -340 2.4 27 |00 0 0.0 0 0.0 0 -1008 871 72 -2268 1959 162 2.940 -580
6.424 0.560 2.478 2.702 2.618]-0.117 -117.4 10.1 163 0.523 -81.5 -1445 1257 1336 -8.0 -86 5.098 19.0 375 -32.6 -372 215) 29 |00 0 0.0 0 0.0 0 -1071 964 75 -2409 2169 168 2942 -613
6.335 0.569 2.481 2.709 2.624]-0.117 -121.5 106 173 0.525 -85.0 -1530 136.2 1472 -8.9 -95 5.180 19.7 394 -35.1  -407 2.8 32 |00 0O 0.0 0 0.0 0 -1136 1065 7 -2556 2396 173 2.944  -647
6.244 0.578 2.485 2.716 2.630]-0.118 -125.7 112 185 0.527 -88.6 -1619 1473 1619 -9.6 -104 5.262 20.5 415 -37.7  -445 3.0 35 |00 0 0.0 0 0.0 0 -1204 1174 79 -2709 2643 179 2.947 -680
6.152 0.587 2.489 2.724 2.635]-0.118 -130.0 11.8 196 0.529 -91.2 -1710 1573 1777 -10.2 -115 5.343 21.0 436 -40.1  -485 3.2 38 |00 0O 0.0 0 0.0 0 -1274 1292 82 -2867 2906 184 2949 -714
6.058 0.596 2.493 2.731 2.642]-0.118 -134.4 124 209 0.530 -94.9 -1805 169.6 1946 -10.9 -126 5425 218 458 -43.0 -528 3.4 42 100 0 0.0 0 0.0 0 -1347 1418 84 -3031 3191 189 2951 -749
5.963 0.605 2.496 2.738 2.648]-0.119 -138.9 13.0 222 0.532 -97.6 -1902 180.7 2127 -11.6 -137 5507 224 480 -45.6  -574 3.6 45 |00 0 0.0 0 0.0 0 -1422 1553 86 -3200 3495 195 2953 -783
5.866 0.614 2.500 2.746 2.654]-0.119 -143.4 13.7 236 0.533 -1014 -2004 1944 2321 -124 -150 5589 23.2 503 -48.8  -622 3.8 49 100 0 0.0 0 0.0 0 -1501 1699 89 -3376 3823 200 2955 -818
5.767 0.624 2.504 2.754 2.660]-0.119 -148.6 145 250 0.534 -105.4 -2109 208.8 2530 -13.7 -163 5.680 24.1 527 -52.2  -675 4.2 53 |00 0 0.0 0 0.0 0 -1582 1856 91 -3559 4175 204 2.958 -854
5.668 0.633 2.508 2.761 2.667]-0.120 -153.3 149 265 0.535 -107.0 -2216 219.4 2750 -13.8 =177 5762 24.4 552 546 -729 4.2 57 |00 0 0.0 0 0.0 0 -1664 2020 93 -3745 4546 209 2.960 -889
5.6 0.640 2511 2.767 2.671]-0.120 -157.0 10.6 276 0.535 -74.4 -2291 1558 2905 -10.3 -187 5.826 17.0 569 -38.7 -768 3.2 61 |0.0 0O 0.0 0 0.0 0 -1722 2137 94 -3874 4809 212 2961 -913
5.464 0.649 2517 2.776 2.679]-0.120 -161.5 21.7 297 0.537 -1515 -2442  332.1 3238 -19.5 -207 5908 344 603 -82.0 -850 5.6 66 |0.0 0 0.0 0 0.0 0 -1839 2388 98 -4138 5372 220 2.965 -962
536 0.655 2521 2.783 2.685]-0.120 -164.5 169 314 0.538 -117.2 -2559 266.2 3504 -15.1 -222 5962 26.5 630 -65.5 -915 4.3 71 |0o.0 0 0.0 0 0.0 0 -1930 2588 101 -4342 5823 227 2.967 -999




Diplomova préace - Navrh konstrukce kidla a podvozku kluzaku TST-14 MC

Pfiloha 2

Pfipady zatizeni kfidla

stranka 4 z 26

Bc. Jan Stépanek

geometrie aerodynamické uéinky hmotové téinky setrvaéné uéinky klonéni provoz. zatiz. k 0.25 | Pocetni zatizeni k 0.25
z c xNH xCG x0.25| CMpf qgMp dMtp Mtp CLc dTL TL dvbL MbL dMtL Mt L qm dTm TG dMbG MbG dMtG MtG|dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS MtCS
Im] [m] [m] [m] [m] | (1] ([N*m/m][N*m] [N*m] _[1] [N] IN] _ [N*m] [N*m] [N*m] [N*m] J[kg/m] [N] [N] [N*m] _[N*m] [N*m] [N*m]][N] [N] [N*m] [N*m] [N*m] [N*mlj [N] [N*m] [N*m]} [N] [N*m] [N*m] | [m] [N*m]
5.254 0.662 2.526 2.790 2.691]-0.120 -168.0 17.6 332 0.540 -121.0 -2680 284.1 3788 -16.7 -239 | 6.026 27.3 657 -69.6 -985 4.8 75 10.0 0 0.0 0 0.0 0 |-2023 2803 103 | -4552 6306 232 2970 -1037
5.148 0.669 2.530 2.798 2.697(-0.120 -171.6 18.0 350 0.540 -122.4 -2803 297.1 4085 -17.4 -256 6.090 27.6 685 -72.6 -1058 5.0 80 0.0 0 0.0 0 0.0 0 -2118 3027 105 -4766 6811 237 2.973 -1075
5.04 0.676 2535 2.805 2.704|-0.120 -175.2 187 368 0.541 -126.2 -2929 316.3 4401 -185 -274 6.154 28.4 713 -77.0 -1135 5.2 86 |0.0 0 0.0 0 0.0 0 -2216 3267 107 -4986 7350 241 2.975 -1113
4931 0.683 2.539 2.812 2.710{-0.120 -178.8 19.3 388 0.542 -128.8 -3058 333.3 4734 -19.4 -294 6.217 29.0 742 -80.9 -1216 5.5 91 J]0.0 O 0.0 0 0.0 0 -2316 3519 109 -5210 7918 245 2.978 -1151
482 0.690 2.544 2.820 2.716]-0.120 -182.5 20.1 408 0.542 -132.6 -3190 354.1 5089 -20.5 -314 6.281 29.8 772 -85.7 -1301 538 97 |00 0 0.0 0 0.0 0 -2418 3787 110 -5442 8522 248 2.981 -1189
4.708 0.697 2.549 2.827 2.723|-0.120 -186.2 20.7 428 0.542 -135.3 -3326 3725 5461 -21.5 -336 6.345 30.4 802 -89.9 -1391 6.0 103 J|o.0 O 0.0 0 0.0 0 -2523 4070 112 -5678 9157 251 2.983 -1227
4595 0.705 2.553 2.835 2.730|-0.120 -190.5 21.3 450 0.543 -138.1 -3464 3914 5853 -23.4 -359 | 6.418 31.0 833 -942 -1485 6.6 109 |0.0 O 0.0 0 0.0 0 |-2630 4367 112 | -5919 9826 252 2.986 -1266
4481 0.712 2.558 2.843 2.736( -0.120 -194.4 219 472 0.543 -140.8 -3605 4109 6263 -23.6 -383 6.481 31.6 865 -98.6 -1584 6.6 116 |0.0 O 0.0 0 0.0 0 -2740 4680 112 -6164 10529 253 2.989 -1304
4366 0.719 2.563 2.851 2.743|-0.120 -198.2 22.6 494 0.543 -143.4 -3748 431.0 6694 -24.7 -408 6.545 32.2 897 -103.2 -1687 6.9 123 J0.0O 0O 0.0 0 0.0 0 -2851 5007 113 -6414 11267 254 2.991 -1341
425 0.727 2.568 2.859 2.750] -0.120 -202.6 23.2 518 0.543 -146.3 -3894 4517 7146 -26.8 -434 6.618 32.9 930 -107.9 -1795 7.5 130 Jo.O O 0.0 0 0.0 0 -2964 5351 112 -6670 12040 252 2.994 -1379
4.133 0.734 2573 2.866 2.756|-0.120 -206.5 23.9 541 0.543 -149.0 -4043 473.1 7619 -27.0 -461 6.682 33.5 963 -112.7 -1908 7.4 138 J|0.O O 0.0 0 0.0 0 -3080 5712 112 -6930 12851 252 2.997 -1416
4.014 0.742 2578 2.875 2.763|-0.120 -211.1 248 566 0.543 -153.2 -4197 499.4 8119 -29.4 -491 6.754 34.4 998 -118.7 -2026 8.2 146 |0.O O 0.0 0 0.0 0 -3199 6092 110 -7197 13708 248 3.000 -1452
3.895 0.750 2.583 2.883 2.770|-0.120 -215.7 254 592 0.543 -154.8 -4351 517.8 8636 -30.5 -521 | 6.827 3438 1033 -122.9 -2149 85 155 |0.0 0 0.0 0 0.0 0 |-3319 6487 109 | -7467 14596 244 3.000 -1472
3.775 0.757 2.588 2.891 2.777|-0.120 -219.7 26.1 618 0.543 -157.5 -4509 541.1 9178 -30.7 -552 6.891 35.4 1068 -128.2 -2277 8.4 163 |0.0 0O 0.0 0 0.0 0 -3441 6900 107 -7742 15525 242 3.003 -1507
3.653 0.765 2.593 2.899 2.784]-0.120 -224.4 27.1 645 0542 -161.7 -4671 569.8 9747 -334 -585 6.964 36.4 1104 -134.7 -2412 9.2 172 J0.0 0O 0.0 0 0.0 0 -3566 7335 105 -8024 16504 236 3.006 -1542
3.531 0.773 2.598 2.907 2.791|-0.120 -229.1 27.7 673 0542 -163.4 -4834 589.7 10337 -34.5 -620 7.037 36.7 1141 -139.2 -2551 9.5 182 |0.0 0O 0.0 0 0.0 0 -3693 7786 102 -8309 17518 229 3.009 -1576
3.408 0.781 2.603 2.916 2.799|-0.120 -233.8 285 701 0.542 -166.3 -5000 615.0 10952 -35.9 -656 | 7.109 37.4 1179 -145.0 -2696 9.9 192 |0.0 0O 0.0 0 0.0 0 |-3822 8256 99 -8599 18575 222 3.012 -1610
3.284 0.789 2.609 2.924 2.806(-0.120 -238.7 29.3 730 0.542 -169.3 -5169 641.0 11593 -37.4 -693 7.182 38.1 1217 -150.9 -2847 10.3 202 |0.0O O 0.0 0 0.0 0 -3953 8746 95 -8894 19678 213 3.015 -1642
3.159 0.797 2.614 2.933 2.813]-0.120 -2435 30.1 760 0541 -172.2 -5342 667.7 12261 -38.8 -732 7.255 38.8 1255 -156.9 -3004 106 212 |00 O 0.0 0 0.0 0 -4086 9257 91 -9194 20827 204 3.017 -1674
3.034 0.805 2.619 2.941 2.820( -0.120 -248.4 30.7 791 0541 -173.8 -5515 689.4 12950 -40.1 =772 7.328 39.2 1295 -161.8 -3166 11.0 223 |0.0 O 0.0 0 0.0 0 -4221 9784 86 -9497 22014 194 3.020 -1705
2.907 0.813 2.624 2.950 2.828]-0.120 -253.4 319 823 0540 -178.2 -5694 723.1 13673 -41.9 -814 | 7.401 40.2 1335 -169.5 -3335 114 235 ]0.0 0O 0.0 0 0.0 0 |-4359 10338 81 -9807 23260 182 3.023 -1737
2.78 0.821 2.630 2.958 2.835|-0.120 -258.4 325 856 0.540 -179.7 -5873 7459 14419 -43.2 -857 7.474 40.6 1376 -174.7 -3510 11.8 247 |0.O O 0.0 0 0.0 0 -4498 10909 76 -10120 24545 170 3.027 -1768
2.652 0.829 2.635 2.967 2.842]-0.120 -263.5 33.4 889 0.539 -182.7 -6056 775.2 15194 -44.8 -902 | 7.546 413 1417 -181.4 -3692 122 259 J0.0 O 0.0 0 0.0 0 |-4639 11503 70 |-10438 25881 156 3.030 -1797
2.524 0.838 2.641 2.976 2.850(-0.120 -269.2 34.1 923 0.538 -184.5 -6240 798.8 15993 -47.7 -950 7.628 41.8 1459 -186.7 -3878 13.1 272 |0.0 O 0.0 0 0.0 0 -4782 12115 62 -10759 27258 139 3.033 -1825
2.395 0.846 2.646 2.984 2.858]-0.120 -274.4 351 958 0.538 -187.4 -6428 829.2 16822 -47.8 -997 7.701 425 1501 -193.6 -4072 13.0 285 )00 O 0.0 0 0.0 0 -4927 12750 &5 -11085 28688 124 3.036 -1852
2.265 0.854 2.652 2.993 2.865(-0.120 -279.6 36.0 994 0.537 -190.4 -6618 860.4 17683 -49.5 -1047 | 7.774 433 1544 -200.8 -4273 13.4 298 |0.O O 0.0 0 0.0 0 -5074 13410 48 -11416 30172 107 3.039 -1878
2135 0.863 2.657 3.002 2.873|-0.120 -285.5 36.7 1031 0.536 -192.1 -6810 885.3 18568 -52.6 -1100 | 7.856 43.7 1588 -206.5 -4479 144 313 10.0 0 0.0 0 0.0 0 |-5222 14089 38 |-11750 31700 86 3.042 -1902
2.004 0.871 2.663 3.011 2.880(-0.120 -290.8 37.8 1069 0.535 -195.1 -7005 917.7 19486 -52.7 -1152 | 7.929 445 1633 -213.9 -4693 14.2 327 |0.O O 0.0 0 0.0 0 -5373 14793 30 -12089 33284 67 3.045 -1925
1.873 0.880 2.668 3.020 2.888]-0.120 -296.9 385 1107 0.534 -196.8 -7202 943.5 20429 -56.0 -1208 | 8.011 44.9 1677 -219.7 -4913 153 342 0.0 O 0.0 0 0.0 0 |-5525 15516 20 |-12431 34912 44 3.048 -1946
1.741 0.888 2.674 3.029 2.896] -0.120 -302.3 39.5 1147 0.533 -199.7 -7402 977.1 21406 -56.0 -1264 | 8.083 45.7 1723 -227.5 -5140 15.1 357 |0.O O 0.0 0 0.0 0 -5679 16266 10 -12777 36599 23 3.051 -1966
1.609 0.897 2.679 3.038 2.903]-0.120 -308.5 40.3 1187 0.532 -201.3 -7603 1003.6 22410 -59.4 -1324 | 8.165 46.1 1769 -2335 -5374 16.2 374 ]0.0 0 0.0 0 0.0 0 |-5834 17036 -1 |-13127 38331 -3 3.054 -1984
1.476 0.905 2.685 3.047 2.911]-0.120 -314.0 414 1228 0.531 -204.2 -7807 1038.4 23448 -59.4 -1383 | 8.238 46.9 1816 -2415 -5615 16.0 389 |0.0O O 0.0 0 0.0 0 -5991 17833 -12 |-13480 40124 -26 3.057 -2000
1.343 0.914 2.690 3.056 2.919]-0.120 -320.3 42.2 1271 0.530 -205.8 -8013 1065.8 24514 -62.9 -1446 | 8.320 47.4 1864 -247.8 -5863 17.2 407 J0.0 0O 0.0 0 0.0 0 |-6150 18651 -24 |-13837 41965 -65 3.061 -2015
1.21 0922 2696 3.065 2.927]-0.120 -325.9 43.0 1314 0.529 -207.1 -8220 1093.3 25607 -62.5 -1508 | 8.393 47.8 1911 -254.2 -6117 16.8 423 |0.0O O 0.0 0 0.0 0 -6309 19490 -36 |-14195 43853 -81 3.064 -2028
1.076 0.931 2.702 3.074 2.934]-0.120 -332.3 44.1 1358 0.527 -210.0 -8430 1129.7 26737 -66.6 -1575 | 8.475 48.6 1960 -262.6 -6380 18.1 442 J0.0 0 0.0 0 0.0 0 |-6470 20357 -50 |-14559 45803 -111 | 3.069 -2068
0.942 0.939 2.707 3.083 2.942(-0.120 -338.0 44.9 1403 0.525 -211.2 -8642 1158.0 27895 -66.1 -1641 | 8.548 49.0 2009 -269.2 -6649 17.8 459 |0.0O O 0.0 0 0.0 0 -6633 21246 -62 |-14924 47803 -140 3.072 -2078
0.808 0.948 2.713 3.092 2.950] -0.120 -344.5 45.7 1448 0.524 -212.6 -8854 1186.5 29081 -69.9 -1711 | 8.630 49.5 2058 -275.8 -6925 19.0 478 J|0.0 0 0.0 0 0.0 0 |-6796 22157 -77 |-15291 49852 -173 | 3.075 -2087
0.674 0.957 2.719 3.101 2.958(-0.120 -351.1 46.6 1495 0.522 -213.9 -9068 1215.1 30297 -71.6 -1783 | 8.712 50.0 2108 -282.5 -7208 19.5 498 |0.O O 0.0 0 0.0 0 -6960 23089 -93 | -15659 51950 -208 3.078 -2093
0.539 0.965 2.724 3.110 2.966] -0.120 -357.0 47.8 1543 0.520 -216.4 -9284 1253.4 31550 -71.4 -1854 | 8.784 50.8 2159 -2915 -7499 192 517 |00 O 0.0 0 0.0 0 -7125 24051 -107 |-16032 54115 -240 3.081 -2092
0.404 0.974 2.730 3.120 2.973|-0.120 -363.7 48.6 1591 0.517 -217.4 -9502 1282.7 32833 -75.4 -1930 | 8.866 51.2 2210 -298.4 -7797 205 538 |0.0O O 0.0 0 0.0 0 -7291 25035 -123 |-16406 56330 -278 3.083 -2067
0.357 0.977 2.732 3.123 2.976]-0.120 -365.9 17.1 1608 0.517 -75.8 -9578 450.1 33283 -26.2 -1956 | 8.894 17.9 2228 -104.7 -7902 7.1 545 ]0.0 0 0.0 0 0.0 0 |-7349 25381 -129 |-16536 57107 -290 | 3.084 -2066

0.135 0.991 2.741 3.138 2.989| 0.000 0.0 40.6 1649 0.512 -359.7 -9937 2206.1 35489 -127.8 -2083 | 9.021 85.7 2314 -513.7 -8416 346 579 |0.O O 0.0 0 0.0 0 -7623 27073 -199 |-17153 60915 -448

0 1.000 2.747 3.147 2.997] 0.000 0.0 0.0 1649 0.508 -219.2 -10157 1371.1 36860 -80.6 -2164 | 9.103 52.6 2367 -319.5 -8735 220 601 J0.0 O 0.0 0 0.0 0 |-7790 28125 -269 |-17528 63281 -604




Diplomova prace - Navrh konstrukce kfidla a podvozku kluzéku TST-14 MC stranka 5 z 26 Bc. Jan Stépanek
Pfiloha 2
Pripady zatiZeni kridla

PHpad Popis m XCG xAacw xAcvop V n L Lw CLw Mx JIx epsx  wxl f
[kg] [m] [m] [ml [m/s] [ka/m/s2]  [1] [N] [N] [1] [N*m] [kg*m2] [s-2] [s-1]
Symetricky manévr pfi rychlosti VD
3 a nasobku n=0 472 2,78 3.137 7.743 72.22 3194.83 0.00 0 -358  0.0000 0 2322 0 0 2.25
geometrie aerodynamicke ucinky hmotové ucinky setrvacné ucinky kloneni provoz. zatiz. k 0.25]Pocetni zatizeni k 0.25

z © xNH xCG x0.25|CMpf gMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL gm dTm TG dMbG MbG dMtG Mt G|dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS Mt CS
(m] [m] [m] (m] ([m]] [1] [N*m/m][N*m][N*m] [1] [NI [N] _[N*m] [N*m] [N*m] [N*m] |[kg/m] [N] [(N] _[N*m] [N*m] [N*m] [N*m]J[N] [N] [N*m] [N*m] [N*m] [N*m]| [N] [N*m] [N*m]] [N] [N*m] [N*m] | [m] [N*m]
8.5 0.360 2.394 2.538 2.484]| -0.110 -45.5 0.0 0 0.000 0.0 0 0.0 0 0.0 0 3.277 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.499 0.360 2.394 2.538 2.484]| -0.110 -45.5 0.0 0 -0.003 0.0 0 0.0 0 0.0 0 3.277 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.496 0.360 2.394 2.538 2.484]| -0.110 -45.6 0.1 0 -0.008 0.0 0 0.0 0 0.0 0 3.277 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.49 0.361 2.394 2.539 2.485|-0.110 -458 0.3 0 -0.012 0.1 0 0.0 0 0.0 0 3.286 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 0 0 0 0 0 1 2.858 1
8.483 0.362 2.395 2.539 2.485|-0.110 -46.1 0.3 1 -0.016 0.1 0 0.0 0 0.0 0 3.295 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 0 0 1 1 0 2 2.859 2
8.473 0.363 2.395 2.540 2.486] -0.110 -46.3 0.5 1 -0.020 0.2 0 0.0 0 0.0 0 3.304 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 0 0 1 1 0 3 2.859 3
8.462 0.364 2.396 2.541 2.487|-0.110 -46.6 0.5 2 -0.023 0.3 1 0.0 0 0.0 0 3.313 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 1 0 2 2 0 4 2.860 5
8.448 0.365 2.396 2.542 2.487|-0.110 -46.9 0.7 2 -0.026 0.4 1 0.0 0 0.0 0 3.323 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 1 0 2 3 0 5 2.861 6
8.432 0.367 2.397 2.544 2.488]|-0.110 -47.4 0.8 3 -0.028 0.5 2 0.0 0 0.0 0 3.341 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 2 0 3 4 0 7 2.861 9
8.414 0.368 2.397 2.545 2.489]| -0.110 -47.7 0.9 4 -0.031 0.6 2 0.0 0 0.0 0 3.350 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 2 0 4 5 0 9 2.862 11
8.393 0.370 2.398 2.546 2.491]|-0.110 -48.3 1.0 5 -0.033 0.8 3 -0.1 0 0.0 0 3.368 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 3 0 5 7 0 11  |2.863 14
8.371 0.372 2.399 2.548 2.492| -0.110 -48.8 1.1 6 -0.035 0.9 4 -0.1 0 0.0 0 3.386 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 4 0 6 9 -1 14 |2.864 17
8.346 0.375 2.400 2.550 2.494]|-0.111 -49.7 1.2 7 -0.036 1.1 5 -0.1 0 0.0 0 3.414 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 5 0 7 12 -1 17 |2.865 21
8.32 0.377 2.401 2.552 2.496]-0.111 -50.2 1.3 9 -0.037 1.2 6 -0.2 -1 0.0 0 3432 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 6 -1 9 14 -1 19 |2.866 25
8.291 0.380 2.402 2.554 2.497|-0.111 -51.1 1.5 10 -0.039 14 8 -0.2 -1 0.0 0 3.459 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 8 -1 10 17 -2 23 |2.868 29
8.26 0.383 2.404 2.557 2.499]|-0.111 -51.9 1.6 12 -0.039 15 9 -0.3 -1 0.0 0 3.486 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 9 -1 12 21 -2 26 |2.869 34
8.228 0.386 2.405 2.559 2.501]-0.111 -52.8 1.7 13  -0.040 1.6 11 -0.3 -1 0.0 0 3.514 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 11 -1 13 24 -3 30 |2.870 39
8.193 0.390 2.406 2.562 2.504]|-0.111 -54.0 1.9 15 -0.041 1.8 13 -0.4 -2 0.0 0 3.550 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 13 -2 15 28 -4 35 |2.871 45
8.156 0.393 2.408 2.565 2.506] -0.111 -54.9 2.0 17 -0.041 1.9 14 -0.5 -2 0.0 0 3.577 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 14 -2 17 32 -5 39 |2.872 51
8.117 0.397 2.409 2.568 2.509] -0.111 -56.1 2.2 19 -0.041 2.0 16 -0.6 -3 0.0 0 3.614 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 16 -3 20 37 -7 44 12.874 58
8.076 0.401 2.411 2.572 2.511]-0.111 -57.3 2.3 22 -0.041 22 19 -0.8 -4 0.0 0 3.650 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 19 -4 22 42 -9 49 2.875 65
8.033 0.405 2.413 2.575 2.514]|-0.112 -585 2.5 24 -0.041 23 21 -0.9 -5 0.1 0 3.687 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 21 -5 25 47 -11 55 ]2.876 72
7.987 0.409 2.415 2.578 2.517|-0.112 -59.7 2.7 27 -0.041 24 23 -1.1 -6 0.1 0 3.723 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 23 -6 27 52 -13 61 |2.877 80
7.94 0.414 2.417 2.582 2.520]-0.112 -61.3 2.8 30 -0.040 25 26 -1.2 -7 0.1 0 3.769 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 26 -7 30 58 -16 68 ]2.879 89
7.891 0.419 2.419 2.586 2.523]|-0.112 -62.9 3.0 33 -0.040 2.6 28 -1.4 -8 0.1 1 3.814 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 28 -8 33 64 -19 75 ]2.880 98
7.84 0.424 2.421 2.590 2.527|-0.112 -64.5 3.2 36 -0.039 2.7 31 -1.6  -10 0.1 1 3.860 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 31 -10 37 70 -22 83 |2.881 107
7.787 0.429 2.423 2.594 2.530]-0.112 -66.1 3.5 40 -0.038 2.8 34 -1.8 -12 0.1 1 3.905 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 34 -12 40 76 -26 91 |2.882 118
7.732 0.434 2.425 2.599 2.533]|-0.113 -67.8 3.7 43 -0.038 29 37 -20 -14 0.1 1 3.951 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 37 -14 44 83 -31 99 |2.883 128
7.675 0.440 2.427 2.603 2.537]|-0.113 -69.8 3.9 47  -0.037 29 40 -23 -16 0.2 1 4.005 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 40 -16 48 89 -36 108 |2.884 139
7.616 0.445 2.430 2.608 2.541]| -0.113 -71.5 4.2 51 -0.036 3.0 43 25 -19 0.2 1 4.051 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 43 -19 52 96 -42 118 |2.908 153
7.555 0.451 2.432 2.613 2.545]-0.113 -73.6 4.4 56 -0.035 3.0 46 -28 -21 0.2 1 4105 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 46 -21 57 103  -48 128 |2.910 166
7.492 0.457 2.435 2.617 2.549]-0.113 -75.7 4.7 60 -0.033 3.1 49 31 -24 0.2 2 4160 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 49 -24 62 110 -55 140 2912 179
7.428 0.464 2.437 2.623 2.553]|-0.114 -78.2 4.9 65 -0.032 3.0 52 -3.3  -28 0.2 2 4.224 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 52 -28 67 117 -62 151 |2.914 193
7.361 0.470 2.440 2.628 2.557| -0.114 -80.4 5.3 71 -0.031 3.1 55 37 31 0.2 2 4278 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 55 -31 73 124 71 164 |2.916 208
7.293 0.477 2.443 2.633 2.562| -0.114 -83.0 5.6 76 -0.030 3.1 58 -39 -35 0.3 2 4342 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 58 -35 79 130 -80 177 2918 223
7.223 0.483 2.446 2.639 2.566] -0.114 -85.3 5.9 82 -0.028 3.0 61 -43  -40 0.3 3 4397 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 61 -40 85 137 -89 191 |2.920 239
7.151 0.490 2.448 2.644 2.571]-0.115 -87.9 6.2 88 -0.027 3.0 64 -46  -44 0.3 3 4460 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 64 -44 91 144  -100 205 [2.923 256
7.077 0.497 2.451 2.650 2.576] -0.115 -90.7 6.6 95 -0.025 29 67 -5.0 -49 0.3 3 4524 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 67 -49 98 151 -111 221 |2.925 273
7.001 0.505 2.454 2.656 2.581]|-0.115 -93.8 7.0 102 -0.024 29 70 5.3 -54 0.4 4 4597 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 70 -54 105 157 -123 237 |2.927 292
6.924 0.512 2.458 2.662 2.586|-0.115 -96.7 7.3 109 -0.022 2.8 73 -5.6  -60 0.4 4 4661 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 73 -60 113 163 -135 255 [2.929 311
6.845 0.520 2.461 2.669 2.591|-0.116 -100.0 7.8 117 -0.020 2.7 75 -5.9 -66 0.4 4 4734 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 75 -66 121 169 -149 273 2931 331
6.764 0.528 2.464 2.675 2.596] -0.116 -103.3 8.2 125 -0.019 2.6 78 -6.3 -72 0.4 5 4806 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 78 =72 130 175 -163 292 |2.933 352
6.682 0.536 2.467 2.682 2.601]| -0.116 -106.7 8.6 134 -0.017 24 80 -6.6 -79 0.4 5 4879 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 80 -79 139 181 -178 313 [2.935 373
6.597 0.544 2.471 2.688 2.607|-0.117 -110.2 9.2 143 -0.015 22 82 -7.0 -86 0.4 6 4952 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 82 -86 149 186 -193 335 |2.938 396
6.511 0.552 2.474 2.695 2.612|-0.117 -113.8 9.6 153 -0.014 2.0 85 -7.3  -93 0.5 6 5.025 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 85 -93 159 190 -210 357 [2.940 420
6.424 0.560 2.478 2.702 2.618]| -0.117 -117.4 10.1 163 -0.012 1.8 86 -75 -101 05 6 5.098 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 86 -101 169 194  -227 381 |2.942 444
6.335 0.569 2.481 2.709 2.624]|-0.117 -121.5 10.6 173 -0.010 1.6 88 -7.8 -109 05 7 5.180 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 83 -109 180 198 -244 406 [2.944 470
6.244 0.578 2.485 2.716 2.630]| -0.118 -125.7 11.2 185 -0.008 1.4 89 -81 -117 05 8 5.262 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 89 -117 192 201 -263 433 |2.947 496
6.152 0.587 2.489 2.724 2.635|-0.118 -130.0 11.8 196 -0.007 1.1 90 -83 -125 05 8 5.343 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 90 -125 205 204 -281 460 [2.949 524
6.058 0.596 2.493 2.731 2.642|-0.118 -134.4 12.4 209 -0.005 0.8 91 -86 -134 0.6 9 5.425 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 91 -134 218 205 -301 489 |2.951 553
5.963 0.605 2.496 2.738 2.648]| -0.119 -138.9 13.0 222 -0.003 0.6 92 -8.7 -142 0.6 9 5.507 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 92 -142 231 207  -320 520 [2.953 583
5.866 0.614 2.500 2.746 2.654]| -0.119 -143.4 13.7 236 -0.001 0.3 92 -89 -151 0.6 10 5,589 0.0 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 92 -1561 245 207  -340 552 |2.955 614
5.767 0.624 2.504 2.754 2.660]| -0.119 -148.6 14.5 250 0.000 0.0 92 9.1 -160 0.6 10 5.680 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 92 -160 260 207 -361 586 [2.958 647
5.668 0.633 2.508 2.761 2.667] -0.120 -153.3 149 265 0.002 -0.3 92 9.1 -169 0.6 11 5.762 0.0 0 0.0 0 0.0 0 |00 0 0.0 0 0.0 0 92 -169 276 206 -381 621 |2.960 681




Diplomova prace - Navrh konstrukce kfidla a podvozku kluzéku TST-14 MC stranka 6 z 26 Bc. Jan Stépanek
Pfiloha 2
Pripady zatiZeni kridla

geometrie aerodynamicke ucinky hmotovée ucinky setrvacne ucinky kloneni provoz. zatiz. k 0.25]Pocetni zatizeni k 0.25

z © xNH xCG x0.25]CMpf gMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL qm dTm TG dMbG MbG dMtG Mt G |dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS Mt CS
(m] [m] [m] [m] [m]] [4] [N*m/m]{N*m][N*m] [1] [N [Nl [N*m] [N*m] [N*m] [N*m] J(kg/m] [N] [Nl [N*m] [N*m] [N*m] [N*m]f[N] [N] [N*m] [N*m] [N*m] [N*m]} [N] [N*m] [N*m]] [N] ([N*m] [N*m] | [m] [N*m]
5.6 0.640 2.511 2.767 2.671]-0.120 -157.0 10.6 276 0.002 -0.3 91 6.2 -176 04 11 5.826 0.0 0 0.0 0 0.0 0 J]0.0 0O 0.0 0 0.0 0 91 -176 287 206 -395 645 |2.961 705
5.464 0.649 2517 2.776 2.679]-0.120 -161.5 21.7 297 0.003 -1.0 90 -12.3 -188 0.7 12 5.908 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 90 -188 309 204 -423 696 |2.965 754
5.36 0.655 2.521 2.783 2.685]-0.120 -164.5 16.9 314 0.004 -0.8 90 93 -197 05 13 5.962 0.0 0 0.0 0 0.0 0 J0.0 0O 0.0 0 0.0 0 90 -197 327 202 -444 735 |2.967 792
5.254 0.662 2.526 2.790 2.691] -0.120 -168.0 17.6 332 0.004 -1.0 89 94 -207 0.6 13 6.026 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 89 -207 345 199  -465 776 |2.970 832
5.148 0.669 2.530 2.798 2.697] -0.120 -171.6 18.0 350 0.005 -1.1 88 93 -216 0.5 14 6.090 0.0 0 0.0 0 0.0 0 J]0.0 0O 0.0 0 0.0 0 88 -216 363 197  -486 818 |2.973 872
5.04 0.676 2.535 2.805 2.704]-0.120 -175.2 18.7 368 0.005 -1.2 86 93 -225 05 14 6.154 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 86 -225 383 194 -507 861 |2.975 914
4.931 0.683 2.539 2.812 2.710]-0.120 -178.8 19.3 388 0.005 -1.2 85 93 -235 05 15 6.217 0.0 0 0.0 0 0.0 0 J0.0 0O 0.0 0 0.0 0 85 -235 403 192 -528 906 |2.978 957
4.82 0.690 2.544 2.820 2.716]-0.120 -182.5 20.1 408 0.005 -1.3 84 93 -244 05 15 6.281 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 84 -244 423 189 -549 952 |2.981 1002
4.708 0.697 2.549 2.827 2.723]-0.120 -186.2 20.7 428 0.006 -1.4 82 92 -253 05 16 6.345 0.0 0 0.0 0 0.0 0 J]0.0 0O 0.0 0 0.0 0 82 -253 444 186 -570 1000 [2.983 1048
4595 0.705 2.553 2.835 2.730] -0.120 -190.5 21.3 450 0.006 -1.5 81 92 -262 05 16 6.418 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 81 -262 466 182 -590 1049 |2.986 1096
4.481 0.712 2.558 2.843 2.736] -0.120 -194.4 219 472 0.006 -1.5 79 91 -271 05 17 6.481 0.0 0 0.0 0 0.0 0 J]0.0 0O 0.0 0 0.0 0 79 -271 489 179 -610 1099 [2.989 1144
4.366 0.719 2.563 2.851 2.743] -0.120 -198.2 22.6 494 0.006 -1.6 78 9.0 -280 0.5 17 6.545 0.0 0 0.0 0 0.0 0 J]0.0 0O 0.0 0 0.0 0 78 -280 512 175 -631 1151 [2.991 1195
4.25 0.727 2.568 2.859 2.750]-0.120 -202.6 23.2 518 0.006 -1.7 76 -88 -289 0.5 18 6.618 0.0 0 0.0 0 0.0 0 J]0.0 O 0.0 0 0.0 0 76 -289 535 171  -651 1205 [2.994 1247
4.133 0.734 2.573 2.866 2.756] -0.120 -206.5 239 541 0.006 -1.7 74 -87 -298 0.5 18 6.682 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 74 -298 560 168 -670 1260 [2.997 1300
4.014 0.742 2578 2.875 2.763] -0.120 -211.1 24.8 566 0.006 -1.8 73 -86 -306 0.5 19 6.754 0.0 0 0.0 0 0.0 0 J]0.0 0O 0.0 0 0.0 0 73 -306 585 164 -690 1317 |[3.000 1355
3.895 0.750 2.583 2.883 2.770] -0.120 -215.7 254 592 0.006 -1.8 71 -84 -315 0.5 19 6.827 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 71 -315 611 159 -709 1375 |[3.000 1412
3.775 0.757 2.588 2.891 2.777]-0.120 -219.7 26.1 618 0.007 -1.9 69 -83 -323 05 20 6.891 0.0 0 0.0 0 0.0 0 J0.0 0O 0.0 0 0.0 0 69 -323 638 155 -727 1435 |[3.003 1470
3.653 0.765 2.593 2.899 2.784] -0.120 -224.4 27.1 645 0.007 -1.9 67 -82 -331 05 20 6.964 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 67 -331 665 151 -746 1497 |[3.006 1530
3.531 0.773 2.598 2.907 2.791] -0.120 -229.1 27.7 673 0.007 -2.0 65 -79 -339 05 21 7.037 0.0 0 0.0 0 0.0 0 J]0.0 0O 0.0 0 0.0 0 65 -339 693 146 -763 1560 [3.009 1592
3.408 0.781 2.603 2.916 2.799] -0.120 -233.8 285 701 0.007 -2.0 63 -7.8 -347 05 21 7.109 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 63 -347 722 142 -781 1625 |[3.012 1655
3.284 0.789 2.609 2.924 2.806]-0.120 -238.7 29.3 730 0.007 -2.1 61 -76 -355 04 22 7.182 0.0 0 0.0 0 0.0 0 J0.0 0O 0.0 0 0.0 0 61 -355 752 137 -798 1692 [3.015 1721
3.159 0.797 2.614 2.933 2.813]-0.120 -243.5 30.1 760 0.007 -2.1 59 73 -362 04 22 7.255 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 59 -362 783 132 -814 1761 |[3.017 1788
3.034 0.805 2.619 2.941 2.820] -0.120 -248.4 30.7 791 0.007 -2.2 57 71 -369 04 23 7.328 0.0 0 0.0 0 0.0 0 J]0.0 0O 0.0 0 0.0 0 57 -369 814 127 -830 1831 [3.020 1857
2.907 0.813 2.624 2.950 2.828] -0.120 -253.4 319 823 0.007 -2.2 54 69 -376 04 23 7.401 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 54 -376 846 122 -846 1904 |[3.023 1928
2.78 0.821 2.630 2.958 2.835]-0.120 -258.4 325 856 0.007 -2.3 52 66 -383 04 23 7.474 0.0 0 0.0 0 0.0 0 J]0.0 0O 0.0 0 0.0 0 52 -383 879 117 -861 1978 [3.027 2000
2.652 0.829 2.635 2.967 2.842]| -0.120 -263.5 33.4 889 0.007 -2.3 50 64 -389 04 24 7.546 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 50 -389 913 112 -875 2054 |[3.030 2075
2.524 0.838 2.641 2.976 2.850] -0.120 -269.2 34.1 923 0.007 -2.3 47 6.1 -395 04 24 7.628 0.0 0 0.0 0 0.0 0 J]0.0 0O 0.0 0 0.0 0 47  -395 947 107 -889 2131 |[3.033 2151
2.395 0.846 2.646 2.984 2.858] -0.120 -274.4 35.1 958 0.007 -2.4 45 58 -401 0.3 24 7.701 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 45 -401 983 102 -902 2211 |[3.036 2229
2.265 0.854 2.652 2.993 2.865] -0.120 -279.6 36.0 994 0.007 -2.4 43 55 -406 0.3 25 7.774 0.0 0 0.0 0 0.0 0 J]0.0 0O 0.0 0 0.0 0 43  -406 1019 96 -914 2293 [3.039 2309
2.135 0.863 2.657 3.002 2.873]-0.120 -285.5 36.7 1031 0.007 -2.5 40 52 -412 0.3 25 7.856 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 40 -412 1056 90 -926 2376 |3.042 2391
2.004 0.871 2.663 3.011 2.880] -0.120 -290.8 37.8 1069 0.007 -2.5 38 -49 -417 0.3 25 7.929 0.0 0 0.0 0 0.0 0 J]0.0 0O 0.0 0 0.0 0 38 -417 1094 85 -937 2461 |3.045 2475
1.873 0.880 2.668 3.020 2.888] -0.120 -296.9 38.5 1107 0.007 -2.5 35 -46 421 0.3 26 8.011 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 35 421 1133 79 -948 2549 |3.048 2561
1.741 0.888 2.674 3.029 2.896] -0.120 -302.3 39.5 1147 0.007 -2.6 33 -43 425 0.2 26 8.083 0.0 0 0.0 0 0.0 0 J]0.0 0O 0.0 0 0.0 0 33 425 1173 73 -957 2638 |3.051 2650
1.609 0.897 2.679 3.038 2.903]| -0.120 -308.5 40.3 1187 0.007 -2.6 30 -40 -429 0.2 26 8.165 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 30 -429 1213 67 -966 2729 |3.054 2740
1.476 0.905 2.685 3.047 2.911]-0.120 -314.0 41.4 1228 0.007 -2.7 27 -36 433 0.2 26 8.238 0.0 0 0.0 0 0.0 0 J]0.0 O 0.0 0 0.0 0 27 433 1255 61 -974 2823 |3.057 2832
1.343 0.914 2.690 3.056 2.919] -0.120 -320.3 42.2 1271 0.007 -2.7 25 -33 436 0.2 27 8.320 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 25 436 1297 55 -982 2918 |[3.061 2926
1.21 0.922 2.696 3.065 2.927]|-0.120 -325.9 43.0 1314 0.007 -2.7 22 29 439 0.2 27 8.393 0.0 0 0.0 0 0.0 0 J]0.0 0O 0.0 0 0.0 0 22 -439 1340 49 -988 3015 |[3.064 3022
1.076 0.931 2.702 3.074 2.934] -0.120 -332.3 44.1 1358 0.007 -2.7 19 26 -442 0.2 27 8.475 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 19 -442 1384 43 -994 3115 |[3.069 3121
0.942 0.939 2.707 3.083 2.942] -0.120 -338.0 44.9 1403 0.007 -2.7 16 22 444 0.1 27 8.548 0.0 0 0.0 0 0.0 0 J0.0 0O 0.0 0 0.0 0 16 -444 1429 37 -999 3216 |[3.072 3221
0.808 0.948 2.713 3.092 2.950] -0.120 -344.5 45.7 1448 0.007 -2.8 14 -1.8  -446 0.1 27 8.630 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 14 -446 1475 31 -1003 3319 |3.075 3323
0.674 0.957 2.719 3.101 2.958] -0.120 -351.1 46.6 1495 0.007 -2.8 11 -1.5 -447 0.1 27 8.712 0.0 0 0.0 0 0.0 0 J]0.0 0O 0.0 0 0.0 0 11 -447 1522 25 -1006 3425 |3.078 3428
0.539 0.965 2.724 3.110 2.966] -0.120 -357.0 47.8 1543 0.007 -2.8 8 -1.1 448 0.1 27 8.784 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 8 -448 1570 18 -1009 3532 |3.081 3534
0.404 0.974 2.730 3.120 2.973] -0.120 -363.7 48.6 1591 0.007 -2.8 5 -0.7 -449 0.0 27 8.866 0.0 0 0.0 0 0.0 0 J]0.0 0O 0.0 0 0.0 0 5 -449 1619 12 -1011 3642 |3.083 3643
0.357 0.977 2.732 3.123 2.976] -0.120 -365.9 17.1 1608 0.007 -1.0 4 -0.2 -449 0.0 27 8.894 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 4 -449 1636 10 -1011 3680 |3.084 3681
0.135 0.991 2.741 3.138 2.989] 0.000 0.0 40.6 1649 0.007 -4.7 0 0.1 -449 0.0 27 9.021 0.0 0 0.0 0 0.0 0 J]0.0 0O 0.0 0 0.0 0 0 -449 1676 -1 -1011 3772

0 1.000 2.747 3.147 2.997] 0.000 0.0 0.0 1649 0.007 -2.8 -3 0.4 -449 0.0 27 9.103 0.0 0 0.0 0 0.0 0 ]0.0 0O 0.0 0 0.0 0 -3 -449 1676 -7 -1010 3772




Diplomové prace - Navrh konstrukce kfidla a podvozku kluzaku TST-14 MC

Pfiloha 2

Pripady zatizeni kfidla

stranka 7 z 26

Bc. Jan Stépanek

Pipad Popis m XCG xAcw xAcvoP V q n L Lw CLw Mx Jx epsx  wxl f
[kg] [m] [m] [ml [m/s] [ka/m/s2]  [1] [N] [N] [1] [N*m] [kg*m2] [s-2] [s-1]
Symetricky manévr pfi rychlosti VD a
4 Z&porném nasobku od poryvu 472 2775 3.137 7.743 72.22 3194.83 -2.36 -10940 -12158 -0.2834 0 2322 0 0 2.25
geometrie aerodynamické U¢inky hmotové uéinky setrvacné u€inky klonéni provoz. zatiz. k 0.25 | Pocéetni zatizeni k 0.25

z c xNH xCG x0.25| CMpf qMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL gm dTm TG dMbG MbG dMtG MtG|dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS MtCs
[(m] [m] ([m] [m] [m]] (1 [N*m/m][N*m][N*m] [1] [N] [N] _ [N*m] [N*m] [N*m] [N*m] J[kg/m] [N] [N]  [N*m] [N*m] [N*m] [N*m]}[N] [N] [N*m] [N*m] [N*m] [N*m]] [N] [N*m] [N*m]] [N] [N*m] [N*m] | [m] [N*m]
85 0.360 2.394 2.538 2.484|-0.110 -455 0.0 0 0.000 0.0 0 0.0 0 0.0 0 3.277 0.0 0 0.0 0 0.0 0 |oo 0O 00 0 0.0 0 0 0 0 0 0 0 2.858 0
8.499 0.360 2.394 2.538 2.484] -0.110 -455 0.0 0 -0.016 0.0 0 0.0 0 0.0 0 3277 -01 0 0.0 0 0.0 0 |oo 0O 00 0 0.0 0 0 0 0 0 0 0 2.858 0
8.496 0.360 2.394 2.538 2.484] -0.110 -456 0.1 0 -0.051 0.2 0 0.0 0 0.0 0 3.277 -0.2 0 0.0 0 0.0 0 |oo 0O 00 0 0.0 0 0 0 0 0 0 0 2.858 0
849 0.361 2394 2539 2.485| -0.110 -458 0.3 0 -0.075 0.5 1 0.0 0 0.0 0 3.286 -0.5 -1 0.0 0 0.0 0 |oo 0O 00 0 0.0 0 0 0 0 0 0 1 2.858 1
8.483 0.362 2.395 2.539 2.485|-0.110 -46.1 0.3 1 -0.099 0.8 2 0.0 0 0.0 0 3.295 -0.5 -1 0.0 0 0.0 0 |oo 0O 00 0 0.0 0 0 0 1 1 0 2 2.859 2
8.473 0.363 2.395 2.540 2.486] -0.110 -46.3 0.5 1 -0.123 1.4 8 0.0 0 0.0 0 3304 -0.8 -2 0.0 0 0.0 0 |oo 0O 00 0 0.0 0 1 0 1 2 0 8 2.859 4
8.462 0.364 2.396 2.541 2.487]-0.110 -46.6 0.5 2 -0.143 1.8 5 -0.1 0 0.0 0 3.313 -0.8 -3 0.0 0 0.0 0 |oo 0 00 0 0.0 0 2 0 2 4 0 4 2.860 6
8.448 0.365 2.396 2.542 2.487]-0.110 -46.9 0.7 2 -0.163 2.7 7 -0.1 0 0.0 0 3323 -11 -4 0.1 0 0.0 0 |oo 0O 00 0 0.0 0 8 0 8 8 0 6 2.861 9
8.432 0.367 2.397 2.544 2.488| -0.110 -47.4 0.8 3] -0.180 3.4 11 -0.2 0 0.0 0 3341 -1.2 -5 0.1 0 0.0 0 |oo 0 00 0 0.0 0 6 0 3] 13 0 8 2.861 12
8.414 0.368 2.397 2.545 2.489] -0.110 -47.7 0.9 4 -0.196 4.1 15 -0.3 -1 0.0 0 3350 -1.4 -7 0.1 0 0.0 0 |oo 0O 00 0 0.0 0 8 0 4 19 -1 10 2.862 17
8.393 0.370 2.398 2.546 2.491]-0.110 -483 1.0 5 -0.211 5.2 20 -0.4 -1 0.0 0 3.368 -1.6 -8 0.2 0 0.0 0 |oo 0 00 0 0.0 0 12 -1 6 27 -1 12 2.863 22
8371 0.372 2.399 2.548 2.492| -0.110 -488 1.1 6 -0.224 5.8 26 -0.6 -2 0.0 0 3386 -1.7 -10 0.2 1 0.0 0 |oo 0O 00 0 0.0 0 16 -1 7 36 -2 15 2.864 29
8.346 0.375 2400 2.550 2.494]-0.111 -49.7 1.2 7 -0.236 7.1 33 -0.8 -2 0.1 0 3.414 -20 -12 0.3 1 0.0 0 |oo 0 00 0 0.0 0 21 -1 8 48 -3 18 2.865 36
832 0.377 2401 2552 2.496| -0.111 -50.2 1.3 9 -0.246 7.7 41 -1.1 -4 0.1 0 3432 21 -14 0.4 1 0.0 0 |oo 0O 00 0 0.0 0 27 -2 10 60 -5 21 2.866 44
8.291 0.380 2402 2.554 2.497]-0.111 -51.1 15 10 -0.256 9.0 50 -1.4 -5 0.1 0 3459 -2.3 -16 0.5 2 0.0 0 |oo 0O 00 0 0.0 0 33 -3 11 75 -7 25 2.868 53
826 0.383 2404 2557 2.499| -0.111 -51.9 1.6 12 -0.265 10.0 60 -1.9 -7 0.1 0 3486 -25 -19 0.6 2 0.0 0 |oo 0O 00 0 0.0 0 41 -4 13 92 -10 29 2.869 63
8.228 0.386 2405 2.559 2501} -0.111 -52.8 1.7 13 -0.272 10.7 71 -2.3 -9 0.1 1 3514 -2.6 -21 0.7 3] -0.1 0 |oo 0O 00 0 0.0 0 49 -6 15 111 -13 34 2.870 74
8.193 0.390 2406 2.562 2.504] -0.111 -54.0 1.9 15 -0279 122 83 -2.9 -12 0.2 1 3550 -2.9 -24 0.9 4 -0.1 0 |oo 0O 00 0 0.0 0 58 -8 17 131 -18 39 2.871 87
8.156 0.393 2.408 2.565 2.506] -0.111 -54.9 2.0 17 -0.285 13.2 96 -3.6 -16 0.2 1 3577 -31 -27 1.0 5 -0.1 0 |oo 0O 00 0 0.0 0 69 -11 19 154 -24 44 2.872 100
8.117 0.397 2409 2568 2.509| -0.111 -56.1 2.2 19 -0.290 143 110 -4.3 -20 0.3 1 3.614 -33 -31 1.2 6 -0.1 0 |oo 0O 00 0 0.0 0 80 -14 22 179 -31 50 2874 115
8.076 0.401 2411 2572 2511} -0.111 -57.3 23 22 -0.294 155 126 -5.2 -25 0.3 2 3.650 -35 -34 14 8 -0.1 -1 |00 0 00 0 0.0 0 92 -17 25 206 -39 56 2.875 131
8.033 0.405 2413 2575 2.514]-0.112 -585 25 24 -0.298 16.6 142 -6.1 -31 0.4 2 3.687 -3.7 -38 1.6 9 -0.1 -1 J]o.o 0 0.0 0 0.0 0 105 -22 28 235 -49 63 2.876 148
7.987 0.409 2415 2578 2517]-0.112 -59.7 2.7 27 -0.302 181 161 -7.4 -39 0.5 2 3.723 -4.0 -42 1.9 11 -0.1 -1 |00 0 00 0 0.0 0 119  -27 31 267 -62 70 2.877 166
7.94 0414 2417 2582 2520 -0.112 -61.3 2.8 30 -0.305 189 179 -8.4 -47 0.6 8 3769 -41 -46 2.2 13 -0.2 -1 Jo.o 0 0.0 0 0.0 0 134  -34 35 301 -76 78 2879 186
7.891 0.419 2419 2586 2.523|-0.112 -629 3.0 33 -0.307 201 200 -9.8 -57 0.6 4 3.814 -43 -50 25 16 -0.2 -1 |00 0 00 0 0.0 0 149  -41 38 336 -92 86 2.880 206
7.84 0424 2421 2590 2.527|-0.112 -645 3.2 36 -0.309 214 221 -11.3 -68 0.7 4 3.860 -4.6 -55 2.8 19 -0.2 -1 J]o.o 0 0.0 0 0.0 0 166 -49 42 374  -111 96 2.881 228
7.787 0.429 2423 2594 2530]-0.112 -66.1 35 40 -0.311 226 244 -12.9 -81 0.8 5 3.905 -4.8 -60 3.2 22 -0.2 -2 100 0 00 0 0.0 0 184  -59 47 414  -133 105 |2.882 251
7.732 0434 2425 2599 2533|-0.113 -67.8 3.7 43 -0.312 238 267 -14.7 -96 0.9 6 3951 -5.0 -65 3.6 25 -0.3 -2 |00 0 0.0 0 0.0 0 203 -70 52 456  -158 116 |2.883 276
7.675 0.440 2.427 2.603 2.537]-0.113 -69.8 3.9 47 -0313 251 292 -16.7  -112 11 7 4.005 -5.3 -70 4.0 29 -0.3 -2 |00 0 00 0 0.0 0 223  -83 57 501  -187 128 |2.884 301
7.616 0.445 2430 2.608 2.541] -0.113 -715 4.2 51 -0.314 263 319 -18.8  -131 1.2 8 4051 -55 -75 45 34 -0.3 -3 0.0 0 0.0 0 0.0 0 243 97 62 547  -219 140 2908 341
7.555 0.451 2432 2.613 2.545] -0.113 -73.6 4.4 56 -0.314 27.6 346 -211 -152 14 10 4105 -5.8 -81 5.0 39 -0.4 -3 100 0 00 0 0.0 0 265 -114 68 597  -255 153 |2910 371
7.492 0457 2435 2.617 2549|-0.113 -75.7 47 60 -0.314 289 375 -23.6  -176 15 11 4160 -6.1 -87 55 44 -0.4 -3 0.0 0 0.0 0 0.0 0 288 -132 74 648  -296 167 |2912 402
7.428 0.464 2437 2.623 2.553|-0.114 -782 4.9 65 -0.315 29.8 405 -25.9  -202 1.8 13 4224 -6.3 -94 6.0 50 -0.5 -4 100 0 00 0 0.0 0 312  -152 81 701 -341 182 2914 435
7.361 0.470 2.440 2.628 2.557|-0.114 -804 53 71 -0.314 316 437 -293 -231 1.8 15 4278 -6.6 -100 6.7 57 -0.5 -4 100 0 0.0 0 0.0 0 337  -174 88 757  -392 198 |2916 470
7.293 0.477 2443 2.633 2.562|-0.114 -83.0 5.6 76 -0.314 325 469 -31.9  -263 21 17 4342 -6.8 -107 7.3 64 -0.6 -5 100 0 0.0 0 0.0 0 362 -199 96 815  -447 216 |2918 506
7.223 0.483 2.446 2.639 2.566|-0.114 -853 5.9 82 -0.314 339 503 -35.2  -298 2.2 19 4397 -71 -114 8.0 72 -0.6 -6 |00 0 0.0 0 0.0 0 389 -226 104 875  -509 234 |2920 544
7.151 0.490 2.448 2.644 2571]-0.115 -87.9 6.2 88 -0.313 353 538 -38.8  -337 25 22 4460 -7.4 -122 8.8 81 -0.7 -6 |00 0 0.0 0 0.0 0 417 -256 113 938  -576 253 2923 583
7.077 0.497 2451 2.650 2.576] -0.115 -90.7 6.6 95 -0.312 36.7 575 -42.6  -380 2.7 24 4524 -7.8 -129 9.6 90 -0.7 -7 100 0 0.0 0 0.0 0 446 -289 122 | 1003 -650 274 |2925 624
7.001 0.505 2.454 2.656 2.581]-0.115 -93.8 7.0 102 -0.311 38.1 613 -46.6  -426 3.1 28 4597 -81 -138 10.5 101 -0.9 -8 |00 0 0.0 0 0.0 0 476 -325 132 | 1070 -732 297 |2.927 667
6.924 0512 2458 2.662 2.586|-0.115 -96.7 7.3 109 -0.310 39.0 652 -50.2  -476 3.2 31 4661 -83 -146 11.2 112 -09 -9 |00 0 0.0 0 0.0 0 506 -364 142 | 1140 -819 320 2929 712
6.845 0.520 2.461 2.669 2.591] -0.116 -100.0 7.8 117 -0.309 40.5 693 -54.7  -531 3.6 34 4734 -87 -155 12.2 124 -10 -10 |0.O O 0.0 0 0.0 0 538 -407 154 | 1211 -915 346 |2931 758
6.764 0.528 2.464 2.675 2.596] -0.116 -103.3 8.2 125 -0.308 42.0 735 -59.5  -501 3.9 38 4806 -9.0 -164 13.2 138 -11  -11 Jo.O O 0.0 0 0.0 0 571 -453 166 | 1285 -1019 372 |2.933 806
6.682 0.536 2.467 2.682 2.601] -0.116 -106.7 8.6 134 -0.306 43.0 778 -63.8  -654 41 42 4879 -9.3 -173 14.2 152 -11 -12 |00 O 0.0 0 0.0 0 605 -503 178 | 1361 -1131 401 |2.935 855
6.597 0.544 2471 2.688 2.607]-0.117 -110.2 9.2 143 -0.305 45.0 823 -69.9 724 45 47 4952 -9.8 -183 155 167 -12 -13 |0o.O O 0.0 0 0.0 0 640 -557 192 | 1441 -1253 431 |2.938 908
6.511 0.552 2.474 2.695 2.612] -0.117 -113.8 9.6 153 -0.303 46.0 869 -74.7  -799 4.8 52 5025 -10.0 -193 16.6 184 -13 -15 |00 O 0.0 0 0.0 0 676 -615 206 | 1522 -1384 463 |2.940 961
6.424 0560 2.478 2.702 2.618] -0.117 -117.4 101 163 -0.301 46.9 916 -79.7  -879 5.0 57 5098 -10.3  -203 17.6 202 -14 -16 |O.O O 00 0 0.0 0 713 677 221 | 1604 -1524 496 |2.942 1016
6.335 0.569 2.481 2.709 2.624]-0.117 -121.5 106 173 -0.300 485 964 -85.8  -965 5.6 62 5180 -10.7 -214 19.0 221 -15 -17 JOO O 0.0 0 0.0 0 751 -744 236 | 1689 -1674 532 |2.944 1074
6.244 0578 2485 2.716 2.630| -0.118 -1257 112 185 -0.298 50.1 1014 -92.3  -1057 6.0 68 5262 -11.1  -225 204 241 -16 -19 |O.O O 0.0 0 0.0 0 790 -816 253 | 1777 -1836 570 |2.947 1133
6.152 0.587 2.489 2.724 2.635]-0.118 -130.0 11.8 196 -0.296 51.1 1065 -98.0 -1155 6.4 75 5343 -114  -236 21.7 263 -1.7 -21 |00 O 00 0 0.0 0 829 -892 271 | 1866 -2007 610 |2.949 1194
6.058 0.596 2.493 2.731 2.642| -0.118 -1344 124 209 -0.294 527 1118 -1051 -1260 6.8 81 5425 -11.8  -248 233 286 -1.8 -23 |00 O 00 0 0.0 0 870 -974 290 | 1958 -2192 652 |2.951 1258
5963 0.605 2496 2.738 2.648] -0.119 -1389 13.0 222 -0.293 537 1172 -111.3 -1371 7.1 88 5507 -121  -260 24.7 311 -19 -25 100 O 00 0 0.0 0 912 -1061 309 | 2052 -2386 696 |2.953 1323
5866 0.614 2500 2.746 2.654| -0.119 -143.4 137 236 -0.291 553 1227 -119.0 -1490 7.6 96 5589 -12.6 -273 264 337 -20 -27 |00 O 0.0 0 0.0 0 955 -1153 330 | 2148 -2595 743 |2.955 1390
5767 0.624 2504 2.754 2.660] -0.119 -148.6 145 250 -0.289 57.0 1284 -127.1 -1617 83 104 | 5680 -13.0 -286 28.3 365 -23 -29 |00 O 00 0 0.0 0 999 -1252 352 | 2247 -2817 792 |2.958 1461
5.668 0.633 2508 2.761 2.667] -0.120 -153.3 149 265 -0.287 575 1342 -1328 -1750 84 113 | 5762 -13.2  -299 29.6 395 -23 -31 100 O 00 0 0.0 0 |]1043 -1355 375 | 2346 -3050 844 |2.960 1532




Diplomové prace - Navrh konstrukce kidla a podvozku kluzaku TST-14 MC

Pfiloha 2

Pfipady zatiZeni kfidla

stranka 8 z 26

Bc. Jan Stépanek

geometrie

aerodynamickeé uc€inky

hmotové G¢inky

setrvaéné ucinky klonéni

provoz. zatiz. k 0.25

Pocetni zatizeni k 0.25

z © xNH xCG x0.25| CMpf qMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL qm dTm TG dMbG MbG dMtG MtG|dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS MtCs
[(m] [m] ([m] [m] [m]] [4 [N*m/m][N*m][N*m] [1] [N] [N] _ [N*m] [N*m] [N*m] [N*m] J[kg/m] [N] [N]  [N*m] [N*m] [N*m] [N*m]}[N] [N] [N*m] [N*m] [N*m] [N*m]] [N] [N*m] [N*m]] [N] [N*m] [N*m] | [m] [N*m]
56 0640 2511 2767 2.671] -0.120 -157.0 10.6 276 -0.286 39.8 1381 -93.9 -1844 6.2 119 5826 -9.2 -308 20.9 416 -1.7 -33 |00 0 00 0 0.0 0 1073 -1428 391 | 2415 -3214 880 2,961 1581
5.464 0.649 2517 2776 2.679] -0.120 -161.5 21.7 297 -0.286 80.6 1462  -198.8 -2043 11.7 131 5.908 -18.6 -327 44.4 460 -30 -36 |0.0 0O 0.0 0 0.0 0 1135 -1583 424 | 2555 -3561 953 2,965 1683
536 0.655 2521 2.783 2.685| -0.120 -1645 169 314 -0.286 622 1524  -1585 -2202 9.0 140 5.962 -14.4 -341 35.5 496 -2.3 -38 |00 0 00 0 0.0 0 1183 -1706 449 | 2662 -3838 1010 |2967 1762
5.254 0.662 2.526 2.790 2.691] -0.120 -168.0 17.6 332 -0.285 64.0 1588 -168.3 -2370 9.9 149 6.026 -14.8 -356 37.7 533 =2.6 -41 |00 0 00 0 0.0 0 1232 -1836 476 | 2773 -4132 1070 |2970 1844
5.148 0.669 2.530 2.798 2.697] -0.120 -171.6 18.0 350 -0.285 64.7 1653 -175.2 -2545 103 160 6.090 -15.0 -371 39.3 573 -2.7 -43 100 0 0.0 0 0.0 0 1282 -1972 503 | 2885 -4438 1132 |2973 1926
5.04 0.676 2535 2.805 2.704| -0.120 -175.2 18.7 368 -0.285 66.6 1719  -185.7 -2731 10.8 171 6.154 -154 -386 41.7 614 =2.8 -46 |00 0 0.0 0 0.0 0 1333 -2116 532 | 3000 -4762 1197 |2975 2012
4931 0.683 2539 2812 2.710] -0.120 -178.8 193 388 -0.285 67.9 1787 -1948 -2926 11.3 182 6.217 -15.7 -402 43.8 658 -3.0 -49 100 0 0.0 0 0.0 0 1385 -2267 562 | 3117 -5101 1263 |2978 2099
482 0.690 2544 2820 2.716] -0.120 -182.5 20.1 408 -0.285 69.8 1857  -206.1 -3132 11.9 194 6.281 -16.2 -418 46.4 705 -3.1 -52 |00 0 00 0 0.0 0 1439 -2427 592 | 3238 -5461 1333 |2981 2188
4.708 0.697 2.549 2.827 2.723] -0.120 -186.2 20.7 428 -0.285 71.1 1928  -216.0 -3348 125 206 6.345 -16.5 -434 48.7 753 -3.3 -56 |00 0 0.0 0 0.0 0 1494 -2594 624 | 3361 -5837 1405 |2983 2280
4595 0.705 2.553 2.835 2.730| -0.120 -190.5 21.3 450 -0.285 725 2001 -226.1 -3574 135 220 6.418 -16.8 -451 51.0 804 -3.6 -59 |00 0 0.0 0 0.0 0 1549 -2769 658 | 3486 -6231 1481 |2986 2374
4481 0.712 2558 2.843 2.736] -0.120 -1944 219 472 -0.285 73.9 2075 -236.5 -3810 13.6 233 6.481 -17.1 -468 53.4 858 -3.6 -63 |00 0 00 0 0.0 0 1606 -2953 692 | 3614 -6643 1558 |2.989 2470
4366 0.719 2563 2.851 2.743| -0.120 -198.2 226 494 -0.285 75.2 2150 -247.2 -4058 14.2 248 6.545 -17.4 -486 658 914 -3.7 -67 |00 0 0.0 0 0.0 0 1664 -3144 728 | 3744 -7074 1637 |2991 2568
425 0.727 2568 2.859 2.750| -0.120 -202.6 232 518 -0.285 76.7 2226  -258.3 -4316 153 263 6.618 -17.8 -504 58.4 972 -4.1 -71 |00 0 00 0 0.0 0 1723 -3344 765 | 3876 -7523 1721 |2.994 2669
4133 0.734 2573 2.866 2.756| -0.120 -206.5 239 541 -0.284 78.0 2305 -269.6 -4585 15.4 278 6.682 -18.1 -522 610 1033 -40 -75 00 0 0.0 0 0.0 0 1783 -3552 803 | 4011 -7993 1806 |[2997 2771
4.014 0.742 2578 2.875 2.763] -0.120 -211.1 248 566 -0.284 80.2 2385 -283.8 -4869 16.7 295 6.754 -18.6 -540 643 1097 -44 -79 ]0.O O 0.0 0 0.0 0 1844 -3772 842 | 4150 -8487 1895 |3.000 2876
3.895 0.750 2.583 2.883 2.770] -0.120 -215.7 254 592 -0.284 81.0 2466  -293.4 -5163 17.3 312 6.827 -18.8 -559 66.5 1164 -4.6 -84 |00 0 00 0 0.0 0 1906 -3999 883 | 4290 -8997 1987 |3.000 2973
3.775 0.757 2588 2.891 2.777] -0.120 -219.7 26.1 618 -0.284 824 2548  -305.8 -5468 17.3 330 6.891 -19.2 -578 69.4 1233 -45 -88 |00 0 0.0 0 0.0 0 1970 -4235 925 | 4432 -9529 2081 |3.003 3082
3.653 0.765 2.593 2.899 2.784] -0.120 -224.4 27.1 645 -0.284 84.6 2633 -321.2 -5790 18.8 348 6.964 -19.7 -598 730 1306 -50 -93 J0.O O 0.0 0 0.0 0 | 2035 -4483 969 | 4578 -10087 2180 |3.006 3194
3.531 0.773 2598 2.907 2.791] -0.120 -229.1 27.7 673 -0.283 854 2718 -331.6 -6121 19.4 368 7.037 -19.9 -618 754 1382 -5.2 -98 |00 0 0.0 0 0.0 0 2100 -4739 1014 | 4725 -10664 2281 |3.009 3308
3.408 0.781 2.603 2.916 2.799] -0.120 -233.8 285 701 -0.283 86.9 2805 -345.0 -6466 20.2 388 7.109 -20.3 -638 785 1460 -54 -104]100 O 0.0 0 0.0 0 | 2167 -5006 1060 | 4875 -11263 2385 |3.012 3424
3.284 0.789 2.609 2.924 2.806] -0.120 -238.7 293 730 -0.283 884 2893 -358.8 -6825 20.9 409 7.182 -20.6 -659 817 1542 -56 -109]100 0 0.0 0 0.0 0 2235 -5283 1108 | 5028 -11887 2493 |3.015 3542
3.159 0.797 2.614 2.933 2.813] -0.120 -2435 301 760 -0.283 90.0 2083 -3729 -7198 217 431 7.255 -21.0 -680 850 1627 -58 -115]00 0 0.0 0 0.0 0 | 2304 -5571 1157 | 5183 -12535 2604 |3.017 3663
3.034 0.805 2.619 2.941 2.820] -0.120 -2484 30.7 791 -0.282 90.8 3074 -384.3 -7582 223 453 7.328 -21.2 -701 876 1715 -59 -121]100 0 0.0 0 0.0 0 2373 -5868 1208 | 5339 -13202 2718 |3.020 3785
2907 0.813 2.624 2.950 2.828] -0.120 -253.4 319 823 -0.282 93.0 3167  -402.2 -7984 233 476 7401 -21.8 -723 918 1806 -6.2 -127]0.0 0 0.0 0 0.0 0 | 2444 -6178 1260 | 5500 -13901 2836 |3.023 3912
278 0.821 2630 2.958 2.835| -0.120 -258.4 325 856 -0.282 93.8 3261 -414.2 -8399 24.0 500 7474 -220 -745 946 1901 -64 -134]100 O 0.0 0 0.0 0 2516 -6498 1314 | 5661 -14620 2957 |3.027 4041
2,652 0.829 2.635 2.967 2.842] -0.120 -263.5 33.4 889 -0.281 954 3356  -429.6 -8828 24.8 525 7546 -22.4 -767 982 1999 -6.6 -140]0.0 O 0.0 0 0.0 0 | 2589 -6829 1369 | 5826 -15365 3081 |3.030 4171
2524 0.838 2.641 2.976 2.850] -0.120 -269.2 34.1 923 -0.281 96.3 3453  -442.0 -9270 26.4 551 7.628 -22.6 -790 101.1 2100 -7.1 -147]100 O 0.0 0 0.0 0 2663 -7170 1427 | 5991 -16132 3210 |3.033 4304
2395 0.846 2.646 2.984 2.858] -0.120 -2744 351 958 -0.281 97.8 3551 -458.0 -9728 26.4 578 7.701 -23.0 -813 1049 2205 -70 -154)100 0 0.0 0 0.0 0 | 2738 -7523 1485 | 6160 -16927 3341 |3.036 4439
2.265 0.854 2.652 2.993 2.865] -0.120 -279.6 36.0 994 -0.280 99.4 3650 -474.5 -10203 27.3 605 7.774 -234 -836 108.7 2314 -7.3 -162]100 O 0.0 0 0.0 0 2814 -7889 1545 | 6331 -17750 3476 |3.039 4577
2135 0.863 2.657 3.002 2.873] -0.120 -285.5 36.7 1031 -0.280 100.2 3750 -487.5 -10690 29.0 634 7.856 -23.7 -860 111.8 2426 -78 -169)100 0 0.0 0 0.0 0 | 2890 -8265 1607 | 6503 -18595 3616 |3.042 4716
2,004 0.871 2.663 3.011 2.880] -0.120 -290.8 37.8 1069 -0.279 101.8 3852 -504.6 -11195 29.0 663 7.929 -241 -884 1158 2542 -7.7 -177]100 O 0.0 0 0.0 0 2968 -8653 1670 | 6678 -19470 3758 |3.045 4858
1.873 0.880 2668 3.020 2.888| -0.120 -296.9 38,5 1107 -0.279 102.6 3955 -518.1 -11713 30.7 694 8.011 -243 -908 1190 2661 -83 -185)100 0 0.0 0 0.0 0 | 3046 -9052 1736 | 6854 -20368 3905 |3.048 5002
1.741 0.888 2674 3.029 2.896| -0.120 -302.3 39.5 1147 -0.278 104.2 4059 -535.8 -12249 30.7 725 8.083 -24.7 -933 1232 2784 -82 -193]100 O 0.0 0 0.0 0 3126 -9465 1802 | 7033 -21296 4055 |3.051 5149
1.609 0.897 2679 3.038 2.903| -0.120 -308.5 40.3 1187 -0.278 105.0 4164 -549.6 -12798 32.5 757 8.165 -25.0 -958 1265 2910 -88 -202)100 O 0.0 0 0.0 0 | 3206 -9888 1871 | 7213 -22248 4209 |3.054 5298
1476 0.905 2685 3.047 2.911] -0.120 -314.0 414 1228 -0.277 106.5 4270 -568.0 -13366 32.5 790 8.238 -254 -984 1308 3041 -87 -211)100 O 0.0 0 0.0 0 3287 -10325 1941 | 7395 -23232 4366 |3.057 5449
1.343 0914 2690 3.056 2.919| -0.120 -320.3 422 1271 -0.276 107.3 4378 -582.2 -13948 34.4 824 8320 -25.6 -1009 1342 3175 -93 -220|00 O 0.0 0 0.0 0 | 3368 -10773 2013 | 7579 -24240 4528 |3.061 5602
121 0922 2.696 3.065 2.927| -0.120 -325.9 43.0 1314 -0.276 108.0 4486 -596.6 -14545 34.1 858 8393 -259 -1035 137.7 3313 -91 -229]|00 O 0.0 0 0.0 0 3451 -11232 2085 | 7764 -25272 4692 |3.064 5757
1.076 0.931 2702 3.074 2.934| -0.120 -332.3 44.1 1358 -0.275 109.6 4595 -615.8 -15161 36.3 894 8475 -263 -1061 1422 3455 -98 -239]00 O 0.0 0 0.0 0 |3534 -11706 2161 | 7951 -26338 4862 |3.069 5931
0.942 0.939 2.707 3.083 2.942] -0.120 -338.0 44.9 1403 -0.274 110.2 4705 -630.5 -15791 36.0 930 8.548 -26.5 -1088 1458 3601 -9.6 -249]|00 O 0.0 0 0.0 0 3617 -12190 2237 | 8139 -27428 5034 |3.072 6091
0.808 0.948 2.713 3.092 2.950] -0.120 -344.5 45.7 1448 -0.273 1109 4816 -6454 -16437 38.0 968 8.630 -26.8 -1115 1494 3750 -103 -259]|00 O 0.0 0 0.0 0 |3701 -12686 2316 | 8328 -28544 5211 |3.075 6253
0.674 0.957 2.719 3.101 2.958] -0.120 -351.1 46.6 1495 -0.272 1115 4928 -660.3 -17097 38.9 1007 | 8.712 -27.1 -1142 153.0 3903 -10.6 -270|0.0 O 0.0 0 0.0 0 3786 -13194 2396 | 8518 -29686 5392 |3.078 6417
0.539 0.965 2.724 3.110 2.966] -0.120 -357.0 47.8 1543 -0.271 1128 5041 -680.5 -17777 38.8 1046 | 8.784 -27.5 -1169 157.9 4061 -104 -280]00 O 0.0 0 0.0 0 |3871 -13716 2478 | 8710 -30862 5575 |3.081 6582
0.404 0974 2.730 3.120 2.973] -0.120 -363.7 48.6 1591 -0.270 1134 5154 -695.8 -18473 40.9 1087 | 8.866 -27.7 -1197 161.6 4223 -11.1 -291|00 O 0.0 0 0.0 0 3957 -14251 2562 | 8903 -32064 5765 |3.083 6735
0.357 0977 2.732 3.123 2.976] -0.120 -365.9 17.1 1608 -0.269 39.5 5193  -244.1 -18717 14.2 1101 | 8.894 -9.7 -1207 56.7 4279 -38 -295]0.0 0 0.0 0 0.0 0 | 3987 -14438 2591 | 8970 -32485 5831 |3.084 6794
0.135 0.991 2.741 3.138 2.989] 0.000 0.0 40.6 1649 -0.267 187.5 5381 -1194.6 -19912 69.2 1170 | 9.021 -46.4 -1253 278.2 4558 -18.7 -314]|00 O 0.0 0 0.0 0 4128 -15354 2692 | 9288 -34547 6057

0 1.000 2.747 3.147 2.997] 0.000 0.0 0.0 1649 -0.265 1143 5495 -741.9 -20654 43.6 1214 | 9.103 -285 -1282 173.0 4731 -119 -326]00 O 0.0 0 0.0 0 | 4214 -15923 2730 | 9481 -35827 6142




Diplomové prace - Navrh konstrukce kfidla a podvozku kluzaku TST-14 MC
Pfiloha 2
Pripady zatizeni kfidla

stranka 9 z 26

Bc. Jan Stépanek

Pipad Popis m XCG xAcw xAcvoP V q n L Lw CLw Mx Jx epsx  wxl f
[kg] [m] [m] [ml [m/s] [ka/m/s2]  [1] [N] [N] [1] [N*m] [kg*m2] [s-2] [s-1]
Symetricky manévr pfi CLmin a
5 Z&porném nasobku od poryvu 472 2775 3.137 7.743 50.50 1562.17 -3.26 -15102 -16464 -0.8000 0 2322 0 0 2.25
geometrie aerodynamické U¢inky hmotové uéinky setrvacné u€inky klonéni provoz. zatiz. k 0.25 | Pocéetni zatizeni k 0.25

z c xNH xCG x0.25| CMpf qMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL gm dTm TG dMbG MbG dMtG MtG|dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS MtCs
[(m] [m] ([m] [m] [m]] (1 [N*m/m][N*m][N*m] [1] [N] [N] _ [N*m] [N*m] [N*m] [N*m] J[kg/m] [N] [N] _ [N*m] [N*m] [N*m] [N*m]J[N] [N] [N*m] [N*m] [N*m] [N*m]} [N] [N*m] [N*m]] [N] [N*m] [N*m] | [m] [N*m]
85 0.360 2.394 2.538 2.484|-0.110 -223 0.0 0 0.000 0.0 0 0.0 0 0.0 0 3.277 0.0 0 0.0 0 0.0 0 |oo 0O 00 0 0.0 0 0 0 0 0 0 0 2.858 0
8.499 0.360 2.394 2.538 2.484] -0.110 -223 0.0 0 -0.041 0.0 0 0.0 0 0.0 0 3277 -01 0 0.0 0 0.0 0 |oo 0O 00 0 0.0 0 0 0 0 0 0 0 2.858 0
8.496 0.360 2.394 2.538 2.484]-0.110 -223 0.1 0 -0.128 0.2 0 0.0 0 0.0 0 3.277 -0.3 0 0.0 0 0.0 0 |oo 0O 00 0 0.0 0 0 0 0 0 0 0 2.858 0
849 0.361 2394 2539 2.485|-0.110 -224 0.1 0 -0.190 0.6 1 0.0 0 0.0 0 3.286 -0.6 -1 0.0 0 0.0 0 |oo 0O 00 0 0.0 0 0 0 0 0 0 1 2.858 0
8.483 0.362 2.395 2.539 2485]-0.110 -225 0.2 0 -0.252 1.0 2 0.0 0 0.0 0 3.295 -0.7 -2 0.0 0 0.0 0 |oo 0 00 0 0.0 0 0 0 0 0 0 1 2.859 1
8.473 0.363 2.395 2.540 2.486| -0.110 -22.7 0.2 1 -0.313 1.8 4 0.0 0 0.0 0 3304 -11 -3 0.0 0 0.0 0 |oo 0O 00 0 0.0 0 1 0 1 2 0 2 2.859 2
8.462 0.364 2.396 2.541 2.487]-0.110 -22.8 0.3 1 -0.362 2.3 6 -0.1 0 0.0 0 3313 -1.2 -4 0.0 0 0.0 0 |oo 0 00 0 0.0 0 2 0 1 4 0 2 2.860 4
8.448 0.365 2.396 2.542 2.487]-0.110 -229 0.3 1 -0.413 33 9 -0.1 0 0.0 0 3323 -15 -6 0.1 0 0.0 0 |oo 0O 00 0 0.0 0 4 0 1 8 0 8 2.861 6
8.432 0.367 2.397 2.544 2.488] -0.110 -232 0.4 2 -0.457 4.2 13 -0.2 0 0.0 0 3341 -1.7 -7 0.1 0 0.0 0 |oo 0 00 0 0.0 0 6 0 2 14 0 4 2.861 10
8.414 0.368 2.397 2.545 2.489] -0.110 -233 0.4 2 -0.497 5.1 19 -0.3 -1 0.0 0 3350 -1.9 -9 0.2 0 0.0 0 |oo 0O 00 0 0.0 0 9 0 2 21 -1 6 2.862 13
8.393 0.370 2.398 2.546 2.491]-0.110 -23.6 0.5 2 -0.536 6.5 25 -0.5 -1 0.0 0 3.368 -2.3 -11 0.2 1 0.0 0 |oo 0 00 0 0.0 0 14 -1 3] 31 -1 7 2.863 18
8371 0.372 2.399 2.548 2.492|-0.110 -239 05 8 -0.568 7.3 32 -0.7 -2 0.0 0 3386 -24 -14 0.3 1 0.0 0 |oo 0O 00 0 0.0 0 19 -1 4 42 -2 9 2.864 24
8.346 0.375 2400 2.550 2.494]-0.111 -243 0.6 4 -0.600 8.8 41 -1.0 -3 0.1 0 3.414 -2.7 -17 0.4 1 0.0 0 |oo 0 00 0 0.0 0 25 -2 5 55 -4 10 2.865 31
832 0.377 2401 2552 2.496| -0.111 -246 0.6 4 -0.627 9.6 51 -1.3 -4 0.1 0 3432 -29 -19 0.5 2 0.0 0 |oo 0O 00 0 0.0 0 31 -2 5 71 -6 12 2.866 38
8.291 0.380 2402 2.554 2.497]-0.111 -250 0.7 5 -0.652 11.2 62 -1.8 -6 0.1 0 3459 -3.2 -23 0.7 3] -0.1 0 |oo 0 00 0 0.0 0 39 -4 6 89 -8 14 2.868 47
826 0.383 2404 2557 2.499| -0.111 -254 0.8 6 -0.675 125 74 -2.3 -8 0.1 1 3.486 -35 -26 0.8 8 -0.1 0 |oo 0O 00 0 0.0 0 48 -5 7 109 -12 17 2.869 57
8.228 0.386 2.405 2.559 2.501]-0.111 -258 0.8 7 -0.695 13.4 88 -2.8 -11 0.2 1 3514 -3.6 -30 0.9 4 -0.1 0 |oo 0O 00 0 0.0 0 58 -7 9 131 -16 19 2.870 68
8.193 0.390 2406 2.562 2.504] -0.111 -26.4 0.9 7 -0.713 152 103 -3.6 -15 0.2 1 3550 -4.0 -34 1.2 5 -0.1 0 |oo 0O 00 0 0.0 0 69 -9 10 156 -21 22 2.871 80
8.156 0.393 2.408 2.565 2.506] -0.111 -26.8 1.0 8 -0.729 16.6 120 -4.4 -19 0.3 1 3577 -4.2 -38 14 7 -0.1 -1 |00 0 00 0 0.0 0 82 -12 11 184 -28 26 2.872 93
8.117 0.397 2409 2568 2.509|-0.111 -274 11 9 -0.744  18.0 138 -5.4 -25 0.4 2 3.614 -45 -42 17 9 -0.1 -1 J]o.o 0 0.0 0 0.0 0 95 -16 13 214 -36 29 2.874 107
8.076 0.401 2411 2572 2511]-0.111 -28.0 1.1 11 -0.757 194 157 -6.4 -31 0.4 2 3.650 -4.8 -47 1.9 10 -0.2 -1 |00 0 00 0 0.0 0 110 -21 15 247 -46 33 2.875 123
8.033 0.405 2413 2575 2.514]-0.112 -286 1.2 12 -0.768 20.9 178 -7.7 -39 0.5 8 3.687 -5.1 -52 2.2 13 -0.2 -1 J]o.o 0 0.0 0 0.0 0 126 -26 17 283 -59 37 2.876 140
7.987 0.409 2415 2578 2517]-0.112 -29.2 13 13  -0.778 229 201 -9.2 -48 0.6 3] 3723 -55 -58 2.7 15 -0.2 -1 |00 0 00 0 0.0 0 143  -33 19 322 -73 42 2.877 158
7.94 0414 2417 2582 2520 -0.112 -30.0 1.4 15 -0.787 23.9 225 -10.6 -59 0.7 4 3769 -5.7 -63 3.0 18 -0.2 -1 Jo.o 0 0.0 0 0.0 0 161 -40 21 363 -91 47 2879 177
7.891 0.419 2419 2586 2.523|-0.112 -30.7 15 16 -0.795 255 250 -12.3 -71 0.8 5 3.814 -6.0 -69 3.4 22 -0.3 -2 |00 0 00 0 0.0 0 181  -49 23 407  -110 52 2.880 197
7.84 0424 2421 2590 2.527|-0.112 -315 1.6 18 -0.802 27.1 277 -14.1 -85 0.9 6 3.860 -6.3 -76 3.9 26 -0.3 -2 |00 0 0.0 0 0.0 0 202  -59 26 454  -134 58 2881 219
7.787 0.429 2423 2594 2530]-0.112 -323 17 19 -0.808 28.7 306 -16.2  -101 1.0 7 3.905 -6.6 -82 4.4 30 -0.3 -2 |00 0 00 0 0.0 0 224 71 29 503  -160 65 2.882 242
7.732 0434 2425 2599 2533|-0.113 -331 1.8 21 -0.813 303 336 -185  -120 1.2 8 3951 -7.0 -89 4.9 35 -0.4 -3 0.0 0 0.0 0 0.0 0 247 -85 32 556  -191 72 2.883 266
7.675 0.440 2.427 2.603 2.537]-0.113 -341 1.9 23 -0.817 320 368 -21.0 -141 14 9 4.005 -7.3 -97 5.5 40 -0.5 -3 100 0 00 0 0.0 0 272 -100 35 612  -226 79 2.884 292
7.616 0.445 2430 2.608 2.541] -0.113 -35.0 2.0 25 -0.821 337 402 -23.7  -164 15 11 4051 -7.6 -104 6.1 47 -0.5 -4 100 0 0.0 0 0.0 0 298 -118 39 670  -265 88 2908 333
7.555 0.451 2432 2.613 2.545|-0.113 -36.0 2.2 27 -0.825 354 437 -26.7  -191 1.7 12 4105 -8.0 -112 6.8 53 -0.5 -4 100 0 00 0 0.0 0 325 -138 43 732 -310 97 2910 364
7.492 0457 2435 2.617 2549]-0.113 -37.0 23 30 -0.827 37.2 475 -29.9 221 1.9 14 4160 -84 -121 7.6 61 -0.6 -5 100 0 0.0 0 0.0 0 354 -160 47 797  -360 106 |2912 396
7.428 0.464 2437 2.623 2.553]-0.114 -38.2 24 32 -0.830 385 513 -32.8  -254 2.2 16 4224 -86 -129 8.3 69 -0.7 -5 100 0 0.0 0 0.0 0 384 -185 52 864  -415 117 2914 428
7.361 0.470 2.440 2.628 2.557|-0.114 -393 2.6 35 -0.831 409 554 -37.1 -291 2.3 19 4278 -9.2 -138 9.3 79 -0.7 -6 |00 0 0.0 0 0.0 0 416 -212 57 935  -478 128 2916 463
7.293 0.477 2443 2.633 2.562|-0.114 -40.6 2.7 37 -0.833 422 596 -40.5  -332 2.7 21 4342  -94 -148 10.1 89 -0.8 -7 100 0 0.0 0 0.0 0 448  -243 62 1009  -547 140 2918 500
7.223 0.483 2446 2.639 2.566|-0.114 -41.7 29 40 -0.834 44.0 640 -448  -376 2.8 24 4397 -9.8 -158 11.0 100 -0.8 -8 |00 0 0.0 0 0.0 0 483  -277 68 1086  -623 153 2920 537
7.151 0.490 2.448 2.644 2571]-0.115 -43.0 3.0 43  -0.835 46.0 686 -49.4  -426 3.2 27 4460 -10.3  -168 121 112 -1.0 -9 |00 0 00 0 0.0 0 518 -314 74 1166  -707 167 |2923 577
7.077 0.497 2451 2.650 2.576] -0.115 -443 3.2 46  -0.835 48.0 734 -54.3  -480 35 31 4524 -10.7  -179 13.2 125 -10 -10 |0.O O 0.0 0 0.0 0 556 -355 81 1250  -799 182 2925 618
7.001 0.505 2.454 2.656 2.581] -0.115 -459 3.4 50 -0.835 50.1 784 -59.6  -540 4.0 35 4597 -11.2  -190 14.4 139 -12 -11 |00 O 0.0 0 0.0 0 594  -400 88 1338 -901 198 2927 661
6.924 0512 2458 2.662 2.586| -0.115 -47.3 3.6 53 -0.835 514 836 -64.4  -604 41 39 4661 -115 -201 155 155 -12 -12 |0o.O O 0.0 0 0.0 0 634  -449 96 1427 -1011 215 2929 705
6.845 0.520 2.461 2.669 2.591| -0.116 -48.9 3.8 57 -0.835 536 889 -70.3  -674 4.6 44 4734 -120 -213 16.9 172 -14 -14 |00 O 0.0 0 0.0 0 676 -503 104 | 1521 -1131 234 2931 751
6.764 0.528 2.464 2.675 2.596] -0.116 -50.5 4.0 61 -0.834 557 945 -76.5  -751 5.0 49 4806 -125 -226 18.3 190 -15 -15 |00 O 0.0 0 0.0 0 719 -561 113 | 1618 -1262 253 2933 799
6.682 0.536 2.467 2.682 2.601] -0.116 -52.2 4.2 65 -0.833 57.2 1002 -82.2  -833 5.3 54 4879 -128  -239 19.6 210 -16 -17 JO.O O 0.0 0 0.0 0 764 -623 122 | 1718 -1403 274 |2.935 848
6.597 0.544 2471 2.688 2.607|-0.117 -53.9 45 70 -0.832 60.1 1062 -90.3  -923 5.8 60 4952 -135  -252 214 231 -17 -18 |00 O 0.0 0 0.0 0 810 -692 132 | 1823 -1558 297 |2.938 900
6.511 0.552 2.474 2.695 2.612| -0.117 -55.6 4.7 75 -0.831 616 1124 -96.7 -1020 6.1 66 5.025 -138 -266 22.9 254 -18 -20 |O.O O 0.0 0 0.0 0 858 -766 142 | 1931 -1724 320 |2.940 953
6.424 0560 2.478 2.702 2.618| -0.117 -57.4 4.9 80 -0.830 631 1187 -103.3 -1123 6.5 72 5.098 -14.2  -280 244 278 -19 -22 |00 O 0.0 0 0.0 0 907 -845 154 | 2041 -1901 345 |2.942 1007
6.335 0.569 2481 2.709 2.624]-0.117 -59.4 5.2 85 -0.828 655 1253 -1115 -1235 7.3 80 5180 -14.7 -295 26.2 304 -21 -24 100 O 00 0 0.0 0 958 -930 166 | 2155 -2093 372 |2.944 1064
6.244 0578 2485 2.716 2.630| -0.118 -615 55 90 -0.827 679 1321 -120.2 -1355 7.8 87 5262 -153 -310 28.2 333 -23 -26 |00 O 00 0 0.0 0 |1010 -1022 178 | 2274 -2300 401 | 2.947 1122
6.152 0.587 2.489 2.724 2.635|-0.118 -63.6 5.8 96 -0.825 69.6 1390 -127.9 -1483 8.3 96 5343 -15.7 -326 30.0 363 -24 -29 |00 O 00 0 0.0 0 |1064 -1120 192 | 2395 -2520 432 |2.949 1182
6.058 0.596 2.493 2.731 2.642|-0.118 -65.7 6.1 102 -0.823 72.0 1462 -137.4 -1620 8.8 105 | 5425 -16.3  -342 32.2 395 -25 -31 |00 O 00 0 0.0 0 |1120 -1226 206 | 2520 -2757 464 |2.951 1243
5963 0.605 2496 2.738 2.648] -0.119 -67.9 6.3 108 -0.821 73.7 1536 -1459 -1766 9.3 114 | 5507 -16.7 -359 34.1 429 -27 -34 100 0O 00 0 0.0 0 |1177 -1337 221 | 2648 -3009 497 |2.953 1307
5866 0.614 2500 2.746 2.654|-0.119 -70.1 6.7 115 -0.818 76.1 1612 -156.4 -1923 9.9 124 | 5589 -17.3 -376 36.5 465 -28 -37 |00 O 00 0 0.0 0 |1236 -1457 237 | 2780 -3279 533 |2.955 1372
5767 0.624 2504 2.754 2.660|-0.119 -72.6 7.1 122 -0.816 787 1691 -167.4 -2090 11.0 135 | 5680 -18.0 -394 39.0 504 -32 -40 J|OO O 00 0 0.0 0 |1296 -1586 254 | 2917 -3567 572 |2.958 1439
5.668 0.633 2508 2.761 2.667] -0.120 -75.0 7.3 130 -0.813 79.6 1770 -1753 -2265 11.1 146 | 5.762 -183  -412 40.8 545 -31 -43 100 O 00 0 0.0 0 |1358 -1720 272 | 3055 -3870 611 |2.960 1507




Diplomové prace - Navrh konstrukce kidla a podvozku kluzaku TST-14 MC

Pfiloha 2

Pfipady zatiZeni kfidla

stranka 10 z 26

Bc. Jan Stépanek

geometrie

aerodynamickeé uc€inky

hmotové G¢inky

setrvaéné uc¢inky klonéni

provoz. zatiz. k 0.25

Pocetni zatizeni k 0.25

z © xNH xCG x0.25| CMpf qMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL qm dTm TG dMbG MbG dMtG MtG|dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS MtCs
[(m] [m] ([m] [m] [m]] [4 [N*m/m][N*m][N*m] [1] [N] [N] _ [N*m] [N*m] [N*m] [N*m] J[kg/m] [N] [N] _ [N*m] [N*m] [N*m] [N*m]J[N] [N] [N*m] [N*m] [N*m] [N*m]} [N] [N*m] [N*m]] [N] [N*m] [N*m] | [m] [N*m]
56 0640 2511 2767 2.671] -0.120 -76.8 52 135 -0.812 552 1825 -1241 -2389 8.2 154 5.826 -12.7 -425 28.9 574 -24  -45 100 0 0.0 0 0.0 0 1400 -1815 284 | 3151 -4084 640 2,961 1554
5464 0.649 2517 2776 2.679] -0.120 -79.0 106 145 -0.813 1121 1938 -263.5 -2653 155 170 5.908 -25.7 -451 61.3 635 -4.2 -50 |00 0 0.0 0 0.0 0 1487 -2017 309 | 3345 -4539 696 2,965 1652
536 0.655 2521 2.783 2.685| -0.120 -804 83 154 -0.813 86.6 2024 -210.5 -2863 119 181 5.962 -19.8 -471 49.0 684 -3.2 -53 |00 0 00 0 0.0 0 1553 -2179 329 | 3495 -4903 739 2967 1727
5.254 0.662 2.526 2.790 2.691] -0.120 -82.2 86 162 -0.814 89.2 2113  -224.0 -3087 13.1 195 6.026 -20.4  -491 521 736 -3.6 -56 |00 0 0.0 0 0.0 0 1622 -2351 349 | 3650 -5289 786 2970 1804
5.148 0.669 2.530 2.798 2.697] -0.120 -839 88 171 -0.814 90.2 2204  -233.6 -3321 137 208 6.090 -20.7 -512 54.3 791 -3.7 -60 |00 0 0.0 0 0.0 0 1692 -2530 371 | 3806 -5693 834 |2973 1882
5.04 0.676 2535 2.805 2.704| -0.120 -85.7 9.2 180 -0.815 929 2296  -248.0 -3569 145 223 6.154 -21.3 -533 57.6 848 -3.9 -64 |00 0 00 0 0.0 0 1763 -2721 393 | 3968 -6121 884 |2975 1962
4931 0.683 2539 2812 2.710] -0.120 -87.4 94 190 -0.815 94.8 2391 -260.6 -3830 15.2 238 6.217 -21.7 -555 60.5 909 -4.1 -68 |00 0 0.0 0 0.0 0 1837 -2921 416 | 4132 -6572 937 2,978 2044
482 0690 2544 2820 2.716] -0.120 -89.3 98 199 -0.815 975 2489  -276.3 -4106 16.0 254 6.281 -22.3 -577 64.1 973 -4.3 -72 |00 0 0.0 0 0.0 0 1912 -3133 441 | 4301 -7049 992 2981 2128
4.708 0.697 2.549 2.827 2.723] -0.120 -91.1 101 210 -0.815 994 2588 -289.9 -4396 16.7 271 6.345 -22.7 -600 67.2 1040 -45 -77 |00 0 00 0 0.0 0 1988 -3356 466 | 4474 -7550 1049 |2983 2214
4595 0.705 2553 2.835 2.730| -0.120 -93.2 104 220 -0.815 1014 2690 -303.9 -4700 182 289 6.418 -23.2 -623 704 1110 -50 -82 J0.0O O 0.0 0 0.0 0 | 2067 -3589 493 | 4650 -8076 1109 |2.986 2301
4481 0.712 2558 2.843 2.736] -0.120 -95.0 10.7 231 -0.815 1034 2793 -3184 -5018 18.3 307 6.481 -23.6 -647 737 1184 -49 -87 |00 0 00 0 0.0 0 2146 -3834 520 | 4829 -8626 1170 |2.989 2390
4366 0.719 2563 2.851 2.743| -0.120 -969 11.0 242 -0.815 1053 2898 -333.3 -5351 19.1 326 6.545 -24.1 -671 771 1261 -5.1 -92 |00 0 00 0 0.0 0 | 2228 -4090 548 | 5012 -9203 1234 |2991 2480
425 0.727 2568 2.859 2.750| -0.120 -99.1 114 253 -0.815 107.3 3006 -348.7 -5700 20.7 347 6.618 -24.6 -695 80.7 1342 -56 -97 |00 0 0.0 0 0.0 0 2310 -4358 578 | 5198 -9806 1301 |2.994 2572
4133 0.734 2573 2.866 2.756| -0.120 -101.0 11.7 265 -0.814 109.3 3115 -364.4 -6064 20.8 368 6.682 -25.0 -720 843 1426 -56 -103]0.0 0 0.0 0 0.0 0 | 2395 -4638 609 | 5388 -10436 1370 |2.997 2666
4.014 0.742 2578 2.875 2.763] -0.120 -103.2 122 277 -0.814 1123 3227 -384.0 -6449 22.6 390 6.754 -25.7 -746 888 1515 -61 -109]100 O 0.0 0 0.0 0 2481 -4934 641 | 5583 -11101 1443 |3.000 2762
3.895 0.750 2.583 2.883 2.770] -0.120 -105.4 12.4 289 -0.814 1135 3341 -3975 -6846 23.4 414 6.827 -26.0 -772 919 1607 -63 -116]0.0 0 0.0 0 0.0 0 | 2569 -5239 674 | 5780 -11788 1518 |3.000 2846
3.775 0.757 2588 2.891 2.777] -0.120 -107.4 128 302 -0.813 1154 3456 -414.7 -7261 235 437 6.891 -26.5 -798 958 1703 -63 -122]100 0 0.0 0 0.0 0 2658 -5558 708 | 5980 -12506 1594 |3.003 2944
3.653 0.765 2.593 2.899 2.784] -0.120 -109.7 13.2 315 -0.813 1185 3575 -436.1 -7697 255 463 6.964 -27.2 -826 100.7 1803 -69 -129]100 O 0.0 0 0.0 0 | 2749 -5894 744 | 6185 -13261 1675 |3.006 3045
3531 0.773 2598 2.907 2.791] -0.120 -112.0 135 329 -0.812 119.7 3694 -450.7 -8148 26.4 489 7.037 -275 -853 1041 1907 -71 -136)100 O 0.0 0 0.0 0 2841 -6240 781 | 6393 -14040 1758 |3.009 3147
3408 0.781 2.603 2.916 2.799] -0.120 -114.3 139 343 -0.812 1218 3816 -469.4 -8617 27.4 517 7.109 -280 -881 1084 2016 -7.4 -143)100 O 0.0 0 0.0 0 | 2935 -6601 820 | 6604 -14853 1844 |3.012 3250
3.284 0.789 2.609 2.924 2.806] -0.120 -116.7 14.3 357 -0.811 1239 3940 -488.6 -9106 28.5 545 7.182 -285 -910 1128 2129 -7.7 -151]100 O 0.0 0 0.0 0 3030 -6977 859 | 6818 -15698 1933 |3.015 3356
3.159 0.797 2.614 2.933 2.813] -0.120 -119.1 147 372 -0.810 126.1 4066 -508.3 -9614 29.6 573 7.255 -29.0 -939 1173 2246 -79 -159)100 0 0.0 0 0.0 0 |3128 -7368 900 | 7037 -16578 2025 |3.017 3463
3.034 0.805 2.619 2.941 2.820] -0.120 -121.5 15.0 387 -0.809 1272 4193 -524.2 -10138 30.5 605 7.328 -29.3 -968 1210 2367 -82 -167)100 O 0.0 0 0.0 0 3225 -7771 942 | 7257 -17485 2119 |3.020 3570
2907 0.813 2.624 2.950 2.828] -0.120 -123.9 15.6 402 -0.809 1304 4324 -549.1 -10687 31.8 637 7401 -30.1 -998 126.7 2494 -85 -176 100 0 0.0 0 0.0 0 |3326 -8193 986 | 7483 -18435 2218 |3.023 3682
278 0.821 2630 2.958 2.835|-0.120 -126.4 159 418 -0.808 131.6 4455 -565.8 -11253 32.8 670 7474 -304 -1028 1306 2624 -88 -184]100 O 0.0 0 0.0 0 3427 -8629 1030 | 7711 -19415 2318 |3.027 3795
2652 0.829 2.635 2.967 2.842] -0.120 -128.8 16.3 435 -0.807 133.7 4589 -587.4 -11840 33.9 704 7546 -30.9 -1059 1356 2760 -9.1 -193]100 O 0.0 0 0.0 0 |3530 -9081 1077 | 7942 -20431 2422 |3.030 3909
2524 0.838 2.641 2976 2.850] -0.120 -131.6 16.7 451 -0.806 1350 4724 -604.7 -12445 36.1 740 7.628 -31.2 -1090 1396 2899 -98 -203|00 O 0.0 0 0.0 0 3634 -9546 1125 | 8176 -21478 2531 |3.033 4024
2395 0.846 2.646 2.984 2.858] -0.120 -134.2 17.1 468 -0.805 137.2 4861 -627.1 -13072 36.2 776 7.701 -31.8 -1122 1448 3044 -9.7 -213)100 O 0.0 0 0.0 0 | 3739 -10028 1174 | 8413 -22563 2641 |3.036 4141
2265 0.854 2.652 2.993 2.865] -0.120 -136.7 17.6 486 -0.803 139.3 5001 -650.1 -13722 37.4 813 7.774 -323 -1155 150.1 3194 -10.0 -223100 O 0.0 0 0.0 0 3846 -10528 1224 | 8654 -23688 2755 |3.039 4259
2135 0.863 2.657 3.002 2.873] -0.120 -139.6 18.0 504 -0.802 140.6 5141 -668.4 -14391 39.7 853 7.856 -32.7 -1187 1543 3349 -108 -234)100 0 0.0 0 0.0 0 | 3954 -11042 1277 | 8896 -24844 2873 |3.042 4379
2,004 0.871 2.663 3.011 2.880] -0.120 -142.2 185 523 -0.801 142.7 5284 -692.2 -15083 39.7 893 7.929 -332 -1221 1599 3509 -10.6 -244]100 O 0.0 0 0.0 0 4063 -11574 1330 | 9143 -26042 2993 |3.045 4500
1.873 0.880 2668 3.020 2.888| -0.120 -1452 18.8 541 -0.799 144.0 5428 -711.1 -15794 422 935 8.011 -336 -1254 1643 3673 -114 -256)100 O 0.0 0 0.0 0 | 4174 -12121 1386 | 9391 -27272 3119 |3.048 4622
1.741 0.888 2674 3.029 2.896| -0.120 -147.8 193 561 -0.798 146.1 5574 -735.8 -16530 42.2 977 8.083 -341 -1288 1700 3843 -11.3 -267 |00 O 0.0 0 0.0 0 4286 -12687 1442 | 9643 -28545 3245 |3.051 4746
1.609 0.897 2679 3.038 2.903| -0.120 -150.8 19.7 580 -0.796 147.3 5721  -755.2 -17285 44.7 1022 | 8.165 -345 -1323 1746 4017 -121 -279)100 0 0.0 0 0.0 0 | 4399 -13267 1501 | 9897 -29852 3377 |3.054 4871
1476 0.905 2685 3.047 2.911] -0.120 -153.5 20.2 601 -0.794 149.4 5871 -780.8 -18066 44.6 1066 | 8.238 -35.1 -1358 180.6 4198 -12.0 -291100 O 0.0 0 0.0 0 4513 -13868 1560 | 10154 -31202 3511 |3.057 4997
1.343 0914 2690 3.056 2.919| -0.120 -156.6 20.6 621 -0.793 150.5 6021 -800.8 -18866 47.3 1114 | 8320 -354 -1393 1853 4383 -128 -304)100 0 0.0 0 0.0 0 | 4628 -14483 1622 | 10413 -32587 3650 |3.061 5125
121 0922 2.696 3.065 2.927| -0.120 -159.4 21.0 642 -0.791 1515 6173 -821.0 -19687 46.9 1161 | 8.393 -35.7 -1429 190.0 4573 -126 -317|00 O 0.0 0 0.0 0 4744 -15114 1684 | 10674 -34007 3789 |3.064 5253
1.076 0.931 2702 3.074 2.934] -0.120 -162.5 21.6 664 -0.789 153.7 6326 -847.7 -20535 50.0 1211 | 8475 -36.3 -1465 1963 4770 -135 -330100 O 0.0 0 0.0 0 | 4861 -15765 1749 | 10938 -35472 3935 |3.069 5405
0.942 0.939 2.707 3.083 2.942] -0.120 -165.3 22.0 686 -0.786 1545 6481 -868.4 -21404 49.6 1260 | 8.548 -36.6 -1502 201.3 4971 -133 -343100 0 0.0 0 0.0 0 4979 -16433 1814 | 11203 -36973 4082 |3.072 5537
0.808 0.948 2.713 3.092 2.950] -0.120 -168.5 22.4 708 -0.784 1555 6636 -889.3 -22293 52.4 1313 | 8630 -37.0 -1539 206.2 5177 -142 -358 100 O 0.0 0 0.0 0 | 5098 -17116 1882 | 11469 -38510 4234 |3.075 5670
0.674 0.957 2.719 3.101 2.958] -0.120 -171.7 228 731 -0.781 1564 6793 -910.2 -23203 53.6 1366 | 8.712 -37.3 -1576 211.2 5388 -146 -372100 0 0.0 0 0.0 0 5217 -17815 1951 | 11737 -40083 4390 |3.078 5803
0.539 0.965 2.724 3.110 2.966] -0.120 -1746 23.4 754 -0.778 1583 6951 -938.4 -24141 53.4 1420 | 8.784 -37.9 -1614 2179 5606 -143 -387]100 0O 0.0 0 0.0 0 | 5337 -18535 2021 | 12008 -41704 4548 |3.081 5935
0.404 0974 2.730 3.120 2.973] -0.120 -177.8 23.8 778 -0.774 159.0 7110 -959.9 -25101 56.4 1476 | 8.866 -38.3 -1652 2231 5829 -154 -402)100 O 0.0 0 0.0 0 5458 -19272 2094 | 12280 -43362 4711 |3.083 6050
0.357 0977 2.732 3.123 2.976] -0.120 -1789 84 786 -0.773 554 7166  -336.8 -25438 19.6 1496 | 8.894 -134 -1666 783 5908 -53 -407 100 O 0.0 0 0.0 0 | 5500 -19530 2119 | 12374 -43944 4768 |3.084 6097
0.135 0.991 2.741 3.138 2.989] 0.000 0.0 199 806 -0.766 263.1 7429 -1649.2 -27087 95.5 1591 | 9.021 -64.1 -1730 3840 6292 -259 -433]100 O 0.0 0 0.0 0 5699 -20796 2222 | 12822 -46790 4999

0 1.000 2.747 3.147 2.997] 0.000 0.0 0.0 806 -0.760 160.4 7589 -1024.5 -28112 60.3 1652 | 9.103 -39.3 -1769 2388 6531 -16.4 -450]100 O 0.0 0 0.0 0 | 5820 -21581 2274 | 13095 -48558 5116




Diplomové prace - Navrh konstrukce kfidla a podvozku kluzaku TST-14 MC

Pfiloha 2
Pripady zatizeni kfidla

stranka 11 z 26

Bc. Jan Stépanek

Pipad Popis m XCG xAcw xAcvoP V q n L Lw CLw Mx Jx epsx  wxl f
[kg] [m] [m] [ml [m/s] [ka/m/s2]  [1] [N] [N] [1] [N*m] [kg*m2] [s-2] [s-1]
Kfidélkovy manévr pfi rychlosti VA a
6a n=2.66, pocatek klonéni, pina 472 2775 3.137 7.743 47.20 1364.35 266 12317 13108 0.7471 -23988 2322 -10 0 2.25
vychylka dolt
geometrie aerodynamické U¢inky hmotové uéinky setrvacné u€inky klonéni provoz. zatiz. k 0.25 | Poéetni zatizeni k 0.25

z c xNH xCG x0.25| CMpf qMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL gm  dTm TG dMbG MbG dMtG MtG|dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS MtCs
M [ml [m] [m] [m]| [4 [N‘m/m][N‘m][N*m] [ [N] [N] [N*m] [N*m] [N*m] [N*m] |[kg/m] [N] [N] [N*m] [N*m] [N*m] [N*m]] [N] [N] [N*m] [N*m] [N*m] [N*m]| [N] [N*m] [N*m]| [N] [N'm] [N*m] | [m] [N'm]
85 0.360 2.394 2.538 2.484|-0.110 -195 0.0 0 0.000 0.0 0 0.0 0 0.0 0 3.277 0.0 0 0.0 0 0.0 0 oo O 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.499 0.360 2.394 2.538 2.484] -0.110 -195 0.0 0 0.045 0.0 0 0.0 0 0.0 0 3277 0.1 0 0.0 0 0.0 0 |03 o 0.0 0 0.0 0 0 0 0 1 0 0 2.858 0
8.496 0.360 2.394 2.538 2.484]-0.110 -195 0.1 0 0.138 -0.2 0 0.0 0 0.0 0 3277 03 0 0.0 0 0.0 0 Joo 1 0.0 0 0.0 0 1 0 0 3] 0 0 2.858 1
849 0.361 2394 2539 2.485|-0.110 -196 0.1 0 0.206 -0.6 -1 0.0 0 0.0 0 3286 05 1 0.0 0 0.0 0 |17 3 0.0 0 0.0 0 8 0 0 7 0 0 2.858 2
8.483 0.362 2.395 2.539 2485]-0.110 -19.7 0.1 0 0.272 -0.9 -2 0.0 0 0.0 0 3.295 0.6 1 0.0 0 0.0 0 |20 5 0.0 0 0.0 0 5 0 0 10 0 0 2.859 4
8.473 0.363 2.395 2.540 2.486] -0.110 -19.8 0.2 1 0.340 -17 -3 0.0 0 0.0 0 3304 0.9 2 0.0 0 0.0 0 |29 8 -01 0 0.0 0 7 0 0 15 0 0 2.859 6
8.462 0.364 2.396 2.541 2.487]-0.110 -19.9 0.2 1 0.394 -2.2 -6 0.1 0 0.0 0 3313 1.0 3] 0.0 0 0.0 0 |32 11 -01 0 0.0 0 9 0 0 19 0 0 2.860 7
8.448 0.365 2.396 2.542 2.487]-0.110 -20.0 0.3 1 0451 -3.1 -9 0.1 0 0.0 0 3323 12 4 -0.1 0 0.0 0 |41 15 -02 0 0.0 0 11 0 0 24 -1 0 2.861 9
8.432 0.367 2.397 2.544 2.488]-0.110 -20.3 0.3 1 0.502 -4.0 -13 0.2 0 0.0 0 3341 14 6 -0.1 0 0.0 0 |47 20 -03 -1 0.0 0 13 -1 0 29 -1 0 2.861 11
8.414 0.368 2.397 2.545 2.489] -0.110 -204 0.4 2 0.550 -5.0 -18 0.3 1 0.0 0 3350 1.6 7 -0.1 0 0.0 0 |53 25 -04 -1 0.0 0 15 -1 0 33 -2 0 2.862 12
8.393 0.370 2.398 2.546 2.491] -0.110 -20.6 0.4 2 0597 -6.3 -24 0.5 1 0.0 0 3368 1.8 9 -0.2 -1 0.0 0 |61 31 -07 -2 0.1 0 16 -1 0 37 -3 0 2.863 14
8371 0.372 2.399 2.548 2.492| -0.110 -209 05 8 0.639 -7.1 -31 0.7 2 0.0 0 3386 1.9 11 -0.2 -1 0.0 0 |65 38 -08 -3 0.1 0 18 -2 0 40 -4 0 2.864 15
8.346 0.375 2400 2.550 2.494]-0.111 -21.2 05 3] 0.681 -8.7 -40 1.0 3] -0.1 0 3.414 22 13 -0.3 -1 0.0 0 |74 45 -11 -4 0.1 0 19 -2 0 42 -5 0 2.865 16
832 0.377 2401 2552 2.496| -0.111 -215 0.6 4 0721 -9.6 -50 13 4 -0.1 0 3432 23 16 -0.4 -2 0.0 0 |77 53 -14 -5 0.1 0 19 -3 0 43 -6 0 2.866 16
8.291 0.380 2402 2.554 2.497]-0.111 -21.8 0.6 4 0.760 -11.4 -61 1.8 6 -0.1 0 3459 2.6 18 -0.5 -2 0.0 0 |86 61 -18 -7 0.1 1 19 -3 0 42 -7 0 2.868 16
826 0.383 2404 2557 2.499| -0.111 -222 0.7 5 0.801 -13.0 74 2.3 8 -0.1 -1 3486 2.8 21 -0.7 -3 0.1 0 |93 71 -22 -9 0.2 1 18 -4 0 40 -8 0 2.869 15
8.228 0.386 2405 2.559 2501} -0.111 -22.6 0.7 6 0.843 -14.2 -88 2.8 11 -0.2 -1 3514 29 24 -0.8 -4 0.1 0 |96 80 -26 -12 0.2 1 16 -4 0 36 -9 0 2.870 14
8.193 0.390 2406 2.562 2.504] -0.111 -23.0 0.8 7 0.889 -16.6  -105 3.7 15 -0.3 -1 3550 3.2 27 -1.0 -4 0.1 0 |06 91 -32 -15 0.3 1 13 -5 0 30 -10 0 2.871 11
8.156 0.393 2.408 2.565 2.506| -0.111 -23.4 0.9 7 0.947 -188 -124 4.6 19 -0.3 -1 3577 35 31 -1.1 -6 0.1 0 |112 102 -38 -19 0.3 1 9 -5 0 21 -11 0 2.872 8
8.117 0.397 2409 2568 2.509] -0.231 -49.7 14 9 1.028 -21.7 -145 5.7 25 -0.4 -2 3.614 3.7 35 -1.3 -7 0.1 1 |119 114 -44 -23 0.4 2 8 -5 1 7 -11 2 2.874 4
8.076 0.401 2411 2572 2511} -0.231 -50.8 2.1 11 1132 -254 -171 7.0 32 -0.5 -2 3.650 3.9 38 -1.6 -9 0.1 1 |125 126 -52  -28 0.4 2 -6 -5 2 -13 -11 4 2.875 -1
8.033 0.405 2413 2575 2514]-0.232 -51.8 2.2 13 1193 -284  -199 8.6 41 -0.5 -3 3.687 4.1 43 -1.8 -10 0.1 1 |132 140 -60 -34 0.5 8 -17 -4 8 -38 -9 7 2.876 -7
7.987 0.409 2415 2578 2517]-0.232 -52.9 24 15 1245 -32.0 -231 10.6 51 -0.7 -3 3723 45 47 -2.2 -13 0.2 1 J142 154 -71 41 0.5 3] -30 -3 4 -68 -6 9 2.877 -15
7.94 0414 2417 2582 2520| -0.232 -542 25 18 1.279 -340 -265 125 64 -0.8 -4 3769 4.6 52 -2.4 -15 0.2 1 |146 168 -79 -49 0.7 4 -45 -1 5 -101 -1 12 2.879 -24
7.891 0.419 2419 2586 2.523|-0.232 -55.6 2.7 21 1.309 -36.7 -302 14.8 78 -1.0 -5 3.814 4.9 57 -2.8 -18 0.2 1 |153 184 -90 -58 0.7 5 -61 2 7 -138 5 15 2.880 -35
7.84 0424 2421 2590 2.527|-0.232 -57.0 29 24 1336 -394 -341 174 96 -1.1 -6 3860 5.1 62 -3.1 -21 0.3 2 |16.0 200 -10.2 -68 0.8 5 -80 6 8 -179 15 18 2.881 -46
7.787 0.429 2423 2594 2530|-0.232 -584 3.1 27 1.356 -42.1  -383 203 116 -13 -8 3.905 54 67 -3.6 -24 0.3 2 |16.8 217 -115 -80 0.9 6 -99 12 9 -224 26 21 2.882 -58
7.732 0434 2425 2599 2533|-0.233 -59.8 3.2 30 1375 -448  -428 235 140 -15 -9 3951 57 73 -4.0 -28 0.3 2 |175 234 -129 -93 1.0 7 |-121 18 10 -272 41 24 2.883 72
7.675 0.440 2.427 2.603 2.537]|-0.233 -615 35 33 1.390 -47.6  -475 271 167 -1.8 -11 4.005 6.0 79 -4.5 -33 0.4 3 |18.2 252 -144 -107 1.2 9 |-144 27 12 -325 60 27 2.884 -86
7.616 0.445 2430 2.608 2.541] -0.233 -63.0 3.7 37 1404 -50.3 -526 31.0 198 -1.9 -13 4051 6.2 85 -5.0 -38 0.4 3 |189 271 -160 -123 1.2 10 | -170 37 13 -382 82 30 2908 -110
7.555 0.451 2.432 2.613 2.545| -0.233 -64.7 3.9 41 1416 -531  -579 353 233 -23 -15 4105 6.5 91 -5.6 -44 0.4 3 |19.7 291 -17.7 -141 14 11 | -196 49 15 -442 109 33 2910 -129
7.492 0457 2435 2.617 2549]-0.233 -665 4.1 45 1426 -56.0 -635 40.0 273 -2.6 -18 4160 6.8 98 -6.2 -50 0.5 4 |205 311 -196 -161 15 13 | -225 63 16 -507 141 36 2912 -148
7.428 0.464 2.437 2.623 2.553]| -0.234 -68.6 4.3 49 1435 -58.1  -693 444 317 3.0 -21 4224 7.1 105 -6.7 -56 0.6 4 209 332 -21.3 -182 1.8 14 | -255 79 17 -575 178 39 2914 -169
7.361 0.470 2.440 2.628 2.557|-0.234 -705 4.7 54 1441 -619 -755 50.6 368 -3.2 -24 4278 75 113 -7.6 -64 0.6 5 |22.0 354 -237 -206 1.8 16 | -288 98 19 -648 221 42 2916 -190
7.293 0.477 2443 2.633 2562|-0.234 -72.7 4.9 59 1447 -641  -819 55.7 424  -37 -27 4342 7.7 121 -8.2 -72 0.7 6 |225 377 -256 -231 21 18 | -322 120 20 -724 271 45 2918 -213
7.223 0.483 2.446 2.639 2.566| -0.234 -746 5.2 64 1453 -67.0 -886 62.0 486 -3.8 -31 4397 8.0 129 -9.0 -81 0.7 6 |23.2 400 -280 -259 21 20 | -357 145 21 -804 327 48 2920 -237
7.151 0.490 2.448 2.644 2571 -0235 -76.9 55 69 1456 -70.1  -956 68.8 555 -4.5 -36 4460 8.4 137 -9.9 -91 0.8 7 |24.0 424 -305 -290 24 23 | -395 174 23 -889 391 51 2923 -262
7.077 0.497 2451 2.650 2.576] -0.235 -79.2 538 75 1459 -732 -1029 762 631 -4.9 -41 4524 87 146 -10.8 -102 0.8 8 |247 449 -332 -323 26 25 | -435 206 24 -979 463 54 2925 -288
7.001 0.505 2.454 2.656 2.581]-0.235 -81.8 6.1 81 1461 -765 -1106 840 715 -5.6 -46 4597 9.1 155 -11.8  -114 1.0 9 |255 474 -36.0 -359 3.0 28 | -477 242 25 | -1073 545 56 2927 -315
6.924 0512 2458 2.662 2.586] -0.235 -84.2 6.4 88 1462 -786 -1184 912 806 -5.8 -52 4661 9.4 164 -126  -126 1.0 10 |26.0 500 -385 -397 3.0 31 | -520 282 26 | -1170 635 59 2929 -343
6.845 0.520 2.461 2.669 2.591|-0.236 -87.0 6.8 95 1462 -819 -1266 1000 906 -6.6 -58 4734 938 174 -13.7  -140 11 11 |26.7 527 -416 -439 34 35 | -566 327 27 | -1273 736 61 2931 -372
6.764 0.528 2.464 2.675 2.596| -0.236 -89.8 7.2 102 1460 -852 -1352 109.5 1015 -7.1 -66 4.806 10.2 184 -149  -155 1.2 12 |275 554 -449 -484 3.6 38 | -613 377 28 | -1379 847 63 2933  -402
6.682 0.536 2.467 2.682 2.601] -0.236 -92.6 7.5 109 1458 -87.5 -1439 118.0 1133 -7.6 -73 4879 104 195 -16.0 -171 1.3 14 |28.0 582 -47.7 -532 3.8 42 | -662 431 29 | -1490 970 65 2935 -432
6.597 0.544 2471 2.688 2.607|-0.237 -955 8.0 117 1454 -91.8 -1531 130.1 1264 -8.3 -82 4952 11.0 206 -175 -188 14 15 |29.1 611 -520 -584 4.1 46 | -714 492 30 | -1606 1106 67 2938 -464
6.511 0.552 2474 2.695 2.612] -0.237 -985 83 125 1.449 -939 -1625 139.7 1403 -8.9 -90 5.025 11.3 217 -18.6 -207 14 16 |295 641 -551 -639 4.3 50 | -767 558 31 | -1726 1254 69 2940 -496
6.424 0560 2478 2.702 2.618| -0.237 -101.5 8.7 134 1442 -959 -1721 149.7 1553 -95 -100 | 5.098 11.6 228 -19.9  -227 15 18 |29.8 671 -583 -697 45 55 | -821 629 32 | -1848 1415 71 2942 -528
6.335 0.569 2.481 2.709 2.624] -0.237 -1049 9.2 143 1433 -99.0 -1820 1619 1715 -10.6 -111 | 5180 12.0 240 -21.4  -248 1.7 20 |30.6 701 -624 -760 5.0 60 | -878 707 32 | -1975 1591 72 2944  -562
6.244 0578 2485 2.716 2.630| -0.238 -108.4 9.7 153 1422 -102.1 -1922 1749 1890 -11.4  -122 | 5262 125 253 -23.0 -271 18 21 |31.3 733 -66.7 -826 5.3 65 | -936 792 32 | -2106 1783 73 2947 -595
6.152 0.587 2.489 2.724 2.635]-0.238 -111.9 101 163 1.406 -103.6 -2025 186.3 2076 -12.1  -134 | 5.343 1238 266 -244  -296 19 23 |31.7 764 -70.3 -896 5.6 71 | -995 884 33 | -2239 1989 74 2949 -628
6.058 0.596 2.493 2.731 2.642] -0.238 -1155 10.7 174 1.386 -106.0 -2131 200.3 2276 -12.9 -147 | 5425 133 279 -26.2  -322 21 25 |324 797 -749 -971 5.9 77 |-1055 983 33 | -2375 2212 74 2951 -660
5963 0.605 2496 2.738 2.648] -0.239 -119.2 11.2 185 1.361 -106.8 -2238 212.6 2489 -13.6 -161 | 5507 13.7 293 -27.8  -350 2.2 28 |32.7 829 -78.8 -1050 6.2 83 |-1116 1089 33 | -2510 2450 75 2953 -692
5.866 0.614 2.500 2.746 2.654] -0.239 -123.0 11.7 197 1.320 -107.2 -2345 2275 2717 -145 -175 | 5589 14.1 307 -29.8 -380 23 30 |334 863 -83.7 -1134 6.5 89 |-1175 1203 33 | -2645 2707 75 2955 -722
5767 0.624 2504 2.754 2.660] -0.239 -127.2 124 209 1.269 -107.0 -2452 2428 2959 -159 -191 | 5.680 14.7 322 -31.8  -411 26 32 |341 897 -88.8 -1223 7.2 97 |-1234 1325 33 | -2776 2982 75 2.958 -750
5.668 0.633 2.508 2.761 2.667] -0.240 -131.1 128 222 1182 -101.1 -2553 252.8 3212 -159 -207 | 5762 14.9 336 -33.3  -445 26 35 |34.0 931 -92.2 -1315 7.1 104 |-1286 1453 34 | -2893 3268 75 2960 -773



Diplomové prace - Navrh konstrukce kidla a podvozku kluzaku TST-14 MC stranka 12 z 26 Bc. Jan Stépanek
Pfiloha 2
Pfipady zatiZeni kfidla

geometrie aerodynamické U¢inky hmotové uéinky setrvacné u€inky klonéni provoz. zatiz. k 0.25 | Poéetni zatizeni k 0.25

z ¢ xNH xCG x0.25]CMpf qgMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL [ gm dTm TG dMbG MbG dMtG MtG|dTi Ti dMbi Mbi dMti Mti| T  Mb Mt T Mb Mt [ xCsS MtCS
(m] [(m] [m] [m] [m]] (4 [N*m/m][N*m] [N*m] [1] [NI] [N] [N*m] [N*m] [N*m] [N*m] J[kg/m] [N] [N] [N*m] [N*m] [N*m] [N*m]} [N] [N] [N*m] [N*m] [N*m] [N*m]] [N] [N*m] [N*m]] [N] [N*m] [N*m] | [m] [N*m]

56 0640 2511 2767 2.671] -0.120 -67.1 6.7 229 1070 -63.6 -2617 1779 3390 -11.8 -219 | 5826 103 347 -23.6  -468 g 37 ]232 954 -649 -1380 5.3 109 |-1316 1542 31 -2961 3470 70 2961 -790
5464 0649 2517 2776 2.679] -0.120 -69.0 9.2 238 1.011 -121.8 -2739 3724 3762 -21.9 -240 ] 5908 21.0 368 -50.0 -518 34 40 |46.5 1001 -136.1 -1516 9.3 118 |-1370 1728 23 -3083 3889 52 2965 -829
536 0.655 2521 2.783 2.685| -0.120 -70.2 7.2 245 0981 -91.2 -2830 294.3 4057 -16.6 -257 ] 5962 16.2 384 -39.9 -558 2.6 43 135.0 1036 -107.7 -1623 7.0 125 |-1410 1875 17 -3173 4219 38 2.967 -858
5.254 0.662 2526 2.790 2.691] -0.120 -71.8 7.5 253 0.960 -91.9 -2922 309.7 4366 -18.2 -275 | 6.026 16.7 401 -425  -601 2.8 46 |35.4 1071 -1135 -1737 7.8 133 |-1450 2029 10 -3263 4565 23 2970 -887
5.148 0.669 2.530 2.798 2.697] -0.120 -733 7.7 260 0.945 -915 -3013 3194 4686 -18.7 -294 ] 6.090 16.8 417 -44.2  -645 3.0 49 1350 1106 -117.2 -1854 8.0 141 |-1490 2187 4 -3352 4920 8 2973 -915
5.04 0.676 2535 2.805 2.704| -0.120 -748 80 268 0932 -928 -3106 3354 5021 -19.6 -314 | 6.154 173 435 -47.0  -692 3.2 52 1353 1141 -1233 -1978 8.4 150 |-1530 2352 -3 -3442 5292 =7 2975 -943
4931 0.683 2539 2812 2.710] -0.120 -76.4 82 277 0.922 -93.7 -3200 348.8 5370 -20.3 -334 | 6.217 177 452 -49.3 -741 3.3 55 353 1177 -128.3 -2106 8.7 158 |-1571 2523 -10 | -3534 5677 -23 2978 -970
482 0.690 2544 2820 2.716] -0.120 -779 86 285 0914 -955 -3295 3658 5736 -21.2 -355 | 6.281 182 471 -522 -793 35 59 355 1212 -1345 -2240 9.1 167 |-1612 2702 -18 | -3628 6080 -40 2981 -998
4.708 0.697 2.549 2.827 2.723]-0.120 -795 88 294 0.906 -96.5 -3392 3799 6116 -21.9 -377 ] 6.345 185 489 -54.8 -848 3.7 63 |35.4 1248 -139.7 -2380 9.4 177 |-1655 2887 -25 | -3724 6497 -57 2.983 -1026
4595 0.705 2.553 2.835 2.730| -0.120 -81.4 9.1 303 0.900 -97.9 -3489 3943 6510 -23.6 -401 | 6.418 18.9 508 -57.4  -906 4.0 67 ]35.3 1283 -145.0 -2525 10.2 187 |-1699 3079 -33 | -3822 6928 =75 2,986 -1054
4481 0.712 2558 2.843 2.736] -0.120 -83.0 94 312 0.895 -99.1 -3589 409.1 6919 -235 -424 ] 6.481 193 527 -60.1  -966 4.0 71 |35.1 1318 -150.2 -2675 10.0 197 |-1743 3278 -41 | -3923 7376 -92 2.989 -1083
4366 0.719 2563 2.851 2.743]| -0.120 -846 9.6 322 0.891 -100.5 -3689 4242 7343 -243 -448 | 6.545 19.6 547 -62.9 -1029 4.2 75 ]34.8 1353 -155.6 -2831 10.3 207 |-1789 3484  -49 | -4026 7839 -110 2991 -1111
425 0.727 2568 2.859 2.750| -0.120 -86.5 99 332 0.887 -1020 -3791 439.8 7783 -26.1 -475 ] 6.618 20.0 567 -65.8 -1094 4.6 80 |34.6 1387 -160.9 -2992 11.2 218 |-1837 3697 -58 | -4133 8318 -130 12994 -1140
4133 0.734 2573 2.866 2.756| -0.120 -88.2 10.2 342 0.883 -103.4 -3894 4557 8239 -26.0 -501 | 6.682 20.4 587 -68.7 -1163 45 84 1343 1422 -166.3 -3158 11.0 229 |-1885 3917 -66 | -4242 8814 -148 12997 -1169
4.014 0.742 2578 2.875 2.763] -0.120 -90.1 106 353 0.879 -106.0 -4000 476.0 8715 -28.1 -529 ] 6.754 210 608 -72.4  -1236 5.0 89 |34.3 1456 -173.3 -3331 12.0 241 |-1936 4148 -75 | -4356 9333 -169 |]3.000 -1198
3.895 0.750 2.583 2.883 2.770] -0.120 -92.1 108 364 0.876 -106.7 -4107 488.8 9203 -28.8 -657 | 6.827 212 630 -749 -1310 5.2 94 1337 1490 -177.3 -3509 122 254 |-1988 4384 -84 | -4473 9865 -190 |]3.000 -1217
3.775 0.757 2588 2.891 2.777] -0.120 -93.8 112 375 0.874 -108.3 -4215 5058 9709 -28.7 -586 | 6.891 21.6 651 -78.1 -1389 5.1 99 |33.3 1523 -182.8 -3691 12.0 266 |-2041 4629 -93 | -4593 10416 -210 |3.003 -1247
3.653 0.765 2.593 2.899 2.784] -0.120 -958 116 386 0.871 -110.9 -4326 527.8 10237 -30.9 -617 | 6.964 222 673 -822 -1471 56 105 |33.1 1556 -189.8 -3881 13.0 279 |-2097 4885 -103 | -4718 10992 -231 |3.006 -1277
3.531 0.773 2598 2.907 2.791] -0.120 -97.8 118 398 0.869 -111.8 -4438 5414 10779 -31.7 -649 | 7.037 224 696 -849 -1556 5.8 111 324 1588 -193.8 -4075 13.2 292 |-2154 5148 -113 | -4846 11583 -254 ]3.009 -1307
3408 0.781 2.603 2.916 2.799] -0.120 -99.9 122 410 0.866 -113.5 -4552 559.8 11338 -32.7 -681 | 7.109 2238 719 -88.4 -1644 6.0 117 1319 1620 -199.3 -4274 136 305 |-2213 5420 -123 | -4978 12195 -276 |3.012 -1337
3.284 0.789 2.609 2.924 2.806] -0.120 -101.9 125 423 0.864 -1153 -4667 578.7 11917 -33.7 -715 | 7.182 232 742 -92.0 -1736 6.3 123 |131.4 1652 -204.8 -4479 139 319 |-2273 5702 -133 | -5115 12829 -299 |3.015 -1367
3.159 0.797 2.614 2.933 2.813] -0.120 -104.0 129 436 0.862 -117.1 -4784 598.0 12515 -34.8 -750 | 7.255 237 765 -95.7 -1832 6.5 130 |30.8 1682 -210.3 -4689 14.2 334 |-2336 5994 -144 | -5256 13486 -323 |3.017 -1397
3.034 0.805 2.619 2.941 2.820] -0.120 -106.1 13.1 449 0.859 -118.0 -4902 612.7 13128 -35.6 -786 | 7.328 23.9 789 -98.7 -1930 6.7 136 129.9 1712 -214.0 -4903 145 348 |-2400 6294 -154 | -5401 14162 -347 |3.020 -1427
2907 0.813 2.624 2.950 2.828] -0.120 -108.2 13.6 463 0.857 -120.8 -5023 637.9 13766 -36.9 -822 | 7401 245 814  -1034 -2034 7.0 143 1295 1742 -221.2 -5125 149 363 |-2467 6607 -165 | -5551 14866 -372 |]3.023 -1458
278 0.821 2630 2.958 2.835|-0.120 -110.4 139 476 0.855 -121.7 -5144 653.3 14419 -37.8 -860 | 7.474 2438 839 -106.5 -2140 7.2 150 |128.5 1770 -224.8 -5349 15.1 378 |-2535 6929 -177 | -5705 15591 -398 |]3.027 -1490
2652 0.829 2.635 2.967 2.842] -0.120 -1125 143 491 0.853 -123.6 -5268 674.3 15093 -39.0 -899 | 7546 252 864 -1106 -2251 7.4 158 |27.7 1798 -230.2 -5580 15.5 394 |-2606 7263 -188 | -5864 16342 -423 |]3.030 -1521
2524 0.838 2.641 2976 2.850] -0.120 -115.0 14.6 505 0.851 -124.6 -5393 690.2 15784 -41.2 -940 | 7.628 255 889 -113.8 -2365 8.0 166 ]26.8 1825 -233.6 -5813 16.4 410 |-2678 7606 -201 | -6026 17113 -451 |]3.033 -1552
2395 0.846 2.646 2.984 2.858] -0.120 -117.2 15.0 520 0.849 -126.4 -5519 7119 16496 -41.0 -981 | 7.701 259 915  -118.1 -2483 7.9 174 1259 1851 -238.7 -6052 16.0 426 |-2753 7961 -213 | -6194 17912 -478 |3.036 -1582
2265 0.854 2.652 2.993 2.865| -0.120 -119.4 154 536 0.847 -128.3 -5647 734.1 17230 -42.2 -1024 | 7.774 26.4 942  -122.4 -2605 8.2 182 ]125.0 1876 -243.8 -6296 16.3 442 |-2830 8329 -225 | -6367 18740 -506 |]3.039 -1613
2135 0.863 2.657 3.002 2.873] -0.120 -121.9 157 551 0.845 -129.3 -5777 751.0 17981 -44.6 -1068 | 7.856 26.6 968 -1259 -2731 8.8 191 ]23.9 1900 -247.0 -6543 17.2 460 |-2909 8707 -238 | -6545 19590 -536 |3.042 -1643
2,004 0.871 2.663 3.011 2.880] -0.120 -124.2 16.1 567 0.843 -131.2 -5908 7739 18755 -44.4 -1113 | 7.929 27.1 995  -1304 -2861 8.7 199 1229 1923 -251.9 -6795 16.8 476 |-2990 9099 -251 | -6727 20472 -565 |3.045 -1673
1.873 0.880 2.668 3.020 2.888| -0.120 -126.8 164 584 0.841 -132.2 -6040 791.2 19546 -46.9 -1160 | 8.011 27.4 1023 -1340 -2995 9.3 209 |21.7 1944 -254.7 -7049 17.7 494 |-3073 9501 -265 | -6914 21378 -596 |3.048 -1703
1741 0.888 2674 3.029 2.896| -0.120 -129.1 169 601 0.838 -1341 -6174 815.0 20361 -46.7 -1206 | 8.083 27.8 1051 -138.7 -3134 9.2 218 |20.6 1965 -259.4 -7309 17.2 511 |-3159 9918 -278 | -7107 22316 -626 |3.051 -1732
1609 0.897 2679 3.038 2.903| -0.120 -131.7 17.2 618 0.836 -135.0 -6309 832.8 21194 -49.3 -1256 | 8.165 28.1 1079 -142.4 -3277 9.9 228 |19.4 1984 -261.9 -7571 18.2 529 |-3246 10347 -293 | -7304 23280 -659 |3.054 -1761
1476 0.905 2685 3.047 2.911| -0.120 -134.1 17.7 636 0.833 -136.8 -6446 857.3 22051 -49.0 -1305 | 8.238 28.6 1107 -147.3 -3424 9.8 237 |18.2 2002 -266.3 -7837 17.6 547 |-3336 10790 -307 | -7506 24278 -690 |3.057 -1789
1.343 0914 2690 3.056 2.919| -0.120 -136.8 18.0 654 0.831 -137.8 -6584 875.6 22927 -51.7 -1356 | 8.320 28.9 1136 -151.1 -3575 105 248 |16.9 2019 -268.6 -8105 18.6 566 |-3428 11246 -322 | -7713 25304 -724 |3.061 -1817
121 0922 2.696 3.065 2.927| -0.120 -139.2 184 672 0.828 -138.6 -6722 894.1 23821 -51.1 -1408 | 8.393 29.1 1165 -155.0 -3730 10.3 258 |15.5 2035 -270.6 -8376 17.9 584 |-3522 11715 -336 | -7925 26358 -757 |3.064 -1844
1.076 0.931 2702 3.074 2.934| -0.120 -1419 188 691 0.825 -140.4 -6863 919.6 24740 -54.2 -1462 | 8.475 29.6 1195 -160.1 -3890 11.1 269 |14.2 2049 -274.6 -8651 18.9 602 |-3619 12200 -352 | -8142 27449 -793 |3.069 -1887
0.942 0.939 2.707 3.083 2.942] -0.120 -1444 192 710 0.822 -141.2 -7004 9385 25679 -53.6 -1515 | 8.548 29.9 1225 -164.1 -4054 10.8 280 |12.7 2062 -276.3 -8927 18.2 621 |-3717 12698 -367 | -8364 28570 -827 |3.072 -1913
0.808 0.948 2.713 3.092 2.950] -0.120 -147.1 195 730 0.819 -141.9 -7146 957.5 26636 -56.4 -1572 | 8.630 30.2 1255 -168.2 -4222 11.6 292 |11.3 2073 -277.8 -9205 19.2 640 |-3818 13209 -384 | -8590 29721 -864 |3.075 -1939
0.674 0.957 2.719 3.101 2.958] -0.120 -149.9 199 749 0.815 -142.6 -7289 976.7 27613 -57.6 -1629 | 8.712 30.5 1286 -172.3 -4395 11.9 304 | 9.7 2083 -279.1 -9484 19.3 659 |-3920 13735 -401 | -8820 30903 -902 |3.078 -1963
0.539 0.965 2.724 3.110 2.966] -0.120 -1525 204 770 0.812 -1443 -7433 1003.4 28616 -57.2 -1686 | 8.784 30.9 1316  -177.7 -4572 11.7 315 | 8.3 2091 -282.3 -9766 18.6 678 |-4025 14278 -417 | -9057 32125 -938 |3.081 -1984
0.404 0974 2.730 3.120 2.973] -0.120 -155.3 20.8 791 0.807 -144.8 -7578 1023.0 29639 -60.2 -1747 | 8.866 31.2 1348 -181.9 -4754 125 328 | 6.7 2098 -283.2 -10049 19.5 697 |-4132 14836 -434 | -9297 33381 -977 |3.083 -1991
0.357 0977 2.732 3.123 2.976] -0.120 -156.3 7.3 798 0.806 -50.5 -7628 358.5 29998 -20.8 -1767 | 8.894 10.9 1359 -63.9 -4818 43 332 | 1.7 2099 -98.7 -10148 6.7 704 |-4170 15032 -440 | -9383 33822 -991 |3.084 -1998
0.135 0.991 2.741 3.138 2.989] 0.000 0.0 173 815 0.797 -239.3 -7867 1746.6 31744 -101.1 -1869 | 9.021 52.3 1411 -313.2 -5131 211 353 | 7.4 2107 -467.7 -10616 31.5 735 |-4350 15997 -488 | -9787 35994 -1097
0 1.000 2.747 3.147 2.997] 0.000 0.0 0.0 815 0.791 -145.8 -8013 1081.8 32826 -63.6 -1932 | 9.103 32.1 1443 -194.8 -5326 134 367 | 1.7 2109 -284.7 -10900 19.6 755 |-4462 16600 -528 |-10039 37349 -1188




Diplomové prace - Navrh konstrukce kfidla a podvozku kluzaku TST-14 MC

Pfiloha 2
Pripady zatizeni kfidla

stranka 13 z 26

Bc. Jan Stépanek

Pipad Popis m XCG xAcw xAcvoP V q n L Lw CLw Mx Jx epsx  wxl f
[kg] [m] [m] [ml [m/s] [ka/m/s2]  [1] [N] [N] [1] [N*m] [kg*m2] [s-2] [s-1]
Kfidélkovy manévr pfi rychlosti VA a
6b n=2.66, pocatek klonéni, pina 472 2775 3.137 7.743 47.20 1364.35 266 12317 13180 0.7471 23988 2322 10 0 2.25
vychylka nahoru
geometrie aerodynamické U¢inky hmotové uéinky setrvacné u€inky klonéni provoz. zatiz. k 0.25 | Poéetni zatizeni k 0.25

z c xNH xCG x0.25| CMpf qMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL gm  dTm TG dMbG MbG dMtG MtG| dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS MtCs
[(m] [m] ([m] [m] [m]] (4 [N*m/m][N*m][N*m] [1] [N] [N] _ [N*m] [N*m] [N*m] [N*m] J[kg/m] [N] [N] _[N*m] [N*m] [N*m] [N*m]} [N] [N] [N*m] [N*m] [N*m] [N*m]} [N] [N*m] [N*m]] [N] [N*m] [N*m] | [m] [N*m]
85 0.360 2.394 2.538 2.484|-0.110 -195 0.0 0 0.000 0.0 0 0.0 0 0.0 0 3.277 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.499 0.360 2.394 2.538 2.484] -0.110 -195 0.0 0 0.023 0.0 0 0.0 0 0.0 0 3277 0.1 0 0.0 0 0.0 0 |03 o0 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.496 0.360 2.394 2.538 2.484]-0.110 -195 0.1 0 0.070 -0.1 0 0.0 0 0.0 0 3277 03 0 0.0 0 0.0 0 |-09 -1 0.0 0 0.0 0 -1 0 0 -2 0 0 2.858 -1
849 0.361 2394 2539 2.485|-0.110 -196 0.1 0 0.103 -0.3 0 0.0 0 0.0 0 3286 05 1 0.0 0 0.0 0o |-17 -3 0.0 0 0.0 0 -2 0 0 -5 0 1 2.858 -1
8.483 0.362 2.395 2.539 2485]-0.110 -19.7 0.1 0 0.135 -0.5 -1 0.0 0 0.0 0 3.295 0.6 1 0.0 0 0.0 0 |20 -5 0.0 0 0.0 0 -4 0 1 -10 0 1 2.859 -2
8.473 0.363 2.395 2.540 2.486] -0.110 -19.8 0.2 1 0.167 -0.8 -2 0.0 0 0.0 0 3304 0.9 2 0.0 0 0.0 0 |-29 -8 0.1 0 0.0 0 -7 0 1 -16 0 2 2.859 -4
8.462 0.364 2.396 2.541 2.487]-0.110 -19.9 0.2 1 0.190 -1.0 -3 0.0 0 0.0 0 3313 1.0 3] 0.0 0 0.0 0 |32 -1 o1 0 0.0 0 -10 0 1 -24 1 3] 2.860 -6
8.448 0.365 2.396 2.542 2.487]-0.110 -20.0 0.3 1 0.214 -15 -4 0.1 0 0.0 0 3323 12 4 -0.1 0 0.0 0 |-41 -15 02 0 0.0 0 -15 0 2 -33 1 4 2.861 -9
8.432 0.367 2.397 2.544 2.488] -0.110 -20.3 0.3 1 0.233 -1.9 -6 0.1 0 0.0 0 3341 14 6 -0.1 0 0.0 0 |-47 -20 03 1 0.0 0 -20 1 2 -45 2 5 2.861 -12
8.414 0.368 2.397 2.545 2.489] -0.110 -204 0.4 2 0.248 -2.2 -8 0.2 0 0.0 0 3350 1.6 7 -0.1 0 0.0 0 |53 -25 04 1 0.0 0 -26 1 8 -58 8 6 2.862 -16
8.393 0.370 2.398 2.546 2.491] -0.110 -20.6 0.4 2 0.260 -2.8 -11 0.2 1 0.0 0 3368 1.8 9 -0.2 -1 0.0 0 |61 -31 07 2 -0.1 0 -33 2 3] -74 4 7 2.863 -20
8371 0.372 2.399 2.548 2.492| -0.110 -209 05 8 0.266 -3.0 -14 0.3 1 0.0 0 3386 1.9 11 -0.2 -1 0.0 0 |65 -38 08 8 -0.1 0 -40 8 4 -91 6 9 2.864 -25
8.346 0.375 2400 2.550 2.494]-0.111 -21.2 05 3] 0.269 -3.4 -18 0.4 1 0.0 0 3.414 22 13 -0.3 -1 0.0 0 |-74 -4 11 4 -0.1 0 -49 4 5 -110 9 10 2.865 -31
832 0.377 2401 2552 2.496| -0.111 -215 0.6 4 0.266 -3.6 -21 0.5 2 0.0 0 3432 23 16 -0.4 -2 0.0 0 |-77 -53 14 5 -0.1 0 -58 6 5 -130 12 12 2.866 -36
8.291 0.380 2402 2.554 2.497]-0.111 -21.8 0.6 4 0.257 -3.9 -25 0.7 3] 0.0 0 3459 2.6 18 -0.5 -2 0.0 0 |86 -61 18 7 -0.1 -1 -68 8 6 -153 17 14 2.868 -43
826 0.383 2404 2557 2.499| -0.111 -222 0.7 5 0.242 -39 -29 0.9 4 -0.1 0 3486 2.8 21 -0.7 -3 0.1 0 |93 -71 22 9 -0.2 -1 -78 10 7 -176 22 16 2.869 -49
8.228 0.386 2.405 2.559 2501} -0.111 -22.6 0.7 6 0.214 -3.6 -32 1.0 5 -0.1 0 3514 29 24 -0.8 -4 0.1 0 |96 -80 26 12 -02 -1 -88 13 8 -199 29 18 2.870 -55
8.193 0.390 2406 2.562 2.504] -0.111 -23.0 0.8 7 0.176 -3.3 -36 13 6 -0.1 0 3550 3.2 27 -1.0 -4 0.1 0 |-106 -91 32 15 -03 -1 -99 16 9 -223 37 20 2.871 -62
8.156 0.393 2.408 2.565 2.506| -0.111 -23.4 0.9 7 0.107 -2.1 -38 14 7 -0.1 0 3577 35 31 -1.1 -6 0.1 0 |-11.2 -102 38 19 -03 -1 | -109 20 10 -245 46 23 2.872 -67
8.117 0.397 2409 2568 2.509] 0.129 277 -0.1 7 -0.012 0.3 -38 15 9 -0.1 -1 3.614 3.7 35 -1.3 -7 0.1 1 |-119 -114 44 23 -04 -2 |-117 25 10 -263 56 23 2.874 -73
8.076 0.401 2411 2572 2511] 0129 282 -1.1 6 -0.180 4.0 -34 14 10 -0.1 -1 3.650 3.9 38 -1.6 -9 0.1 1 |-125 -126 5.2 28 -04 -2 |-121 30 9 -273 67 21 2.875 -79
8.033 0.405 2413 2575 2.514] 0.128 287 -1.2 5 -0.267 6.4 -27 1.2 11 -0.1 -1 3.687 4.1 43 -1.8 -10 0.1 1 |-132 -140 6.0 34 -05 -3 |-124 35 8 =279 79 18 2.876 -83
7.987 0.409 2415 2578 2517| 0.128 293 -1.3 4 -0.337 8.6 -19 0.9 12 -0.1 -1 3723 45 47 -2.2 -13 0.2 1 |-142 -154 7.1 41  -05 -3 |-125 41 7 -282 92 16 2.877 -86
7.94 0414 2417 2582 2520| 0.128 29.9 -14 2 -0.376  10.0 -9 0.4 12 0.0 -1 3769 4.6 52 -2.4 -15 0.2 1 |-146 -168 7.9 49  -07 -4 | -125 47 6 -282 105 13 2.879 -88
7.891 0.419 2419 2586 2.523] 0.128 306 -1.5 1 -0.410 115 3] -0.1 12 0.0 -1 3.814 4.9 57 -2.8 -18 0.2 1 |-153 -184 9.0 58 -0.7 -5 | -124 53 5 -280 119 11 2.880 -89
7.84 0424 2421 2590 2.527] 0.128 313 -1.6 -1 -0436 129 16 -0.8 12 0.1 -1 3860 5.1 62 -3.1 -21 0.3 2 |-16.0 -200 102 68 -0.8 -5 | -122 59 8 -275 133 8 2.881 -90
7.787 0.429 2423 2594 2530| 0.128 320 -1.7 -3 -0455 141 30 -1.6 10 0.1 -1 3.905 54 67 -3.6 -24 0.3 2 |-16.8 -217 115 80 -09 -6 |-120 65 2 -269 147 5 2.882 -90
7.732 0434 2425 2599 2533| 0.127 327 -1.8 -4 -0471 153 45 -2.5 7 0.2 0 3951 57 73 -4.0 -28 0.3 2 |-175 -234 129 93 -10 -7 |-116 72 1 -261 162 1 2.883 -90
7.675 0.440 2427 2.603 2.537] 0.127 336 -1.9 -6 -0482 165 62 -3.5 4 0.2 0 4.005 6.0 79 -4.5 -33 0.4 3 |-182 -252 144 107 -12 -9 | -112 78 -1 -252 176 -2 2.884 -89
7.616 0.445 2430 2.608 2.541] 0.127 343 -20 -8 -0491 17.6 79 -4.7 -1 0.3 0 4051 6.2 85 -5.0 -38 0.4 3 |-189 -271 160 123 -1.2 -10 |-107 85 -2 -241 190 -6 2.908 -94
7.555 0.451 2432 2.613 2545] 0.127 352 -21 -10 -0.498 187 98 -6.0 -7 0.4 0 4105 6.5 91 -5.6 -44 0.4 3 |-197 -201 177 141 -14 -11 |-101 91 -4 -228 204 -9 2.910 -93
7.492 0457 2435 2617 2549] 0127 361 -22 -13 -0502 19.7 118 7.4 -14 0.5 1 4160 6.8 98 -6.2 -50 0.5 4 |-205 -311 196 161 -15 -13 | -95 97 -6 -214 218 -13 | 2912 -91
7.428 0.464 2437 2.623 2553] 0126 371 -23 -15 -0.505 20.5 138 -88  -23 0.6 1 4224 7.1 105 -6.7 -56 0.6 4 |-209 -332 213 182 -18 -14 | -89 102 -8 -200 230 -17 | 2.914 -89
7.361 0.470 2.440 2.628 2557| 0.126 380 -25 -17 -0.506 21.7 160 -10.7  -34 0.7 2 4278 75 113 -7.6 -64 0.6 5 |-220 -354 237 206 -18 -16 | -81 108 -9 -183 243 -21  |2.916 -87
7.293 0.477 2443 2633 2562]| 0126 391 -26 -20 -0.506 22.4 182 -12.4  -46 0.8 3] 4342 7.7 121 -8.2 -72 0.7 6 |-225 -377 256 231 -21 -18 | -74 113 -11 -166 254 -26  |2.918 -85
7.223 0.483 2446 2.639 2566| 0.126 400 -28 -23 -0.504 23.2 206 -14.4  -60 0.9 4 4397 8.0 129 -9.0 -81 0.7 6 |-232 -400 280 259 -21 -20 | -66 117 -13 -148 264 -30 ]2.920 -82
7.151 0.490 2.448 2.644 2571] 0.125 411 -29 -26 -0.500 24.1 230 -16.5  -77 11 5 4460 8.4 137 -9.9 -91 0.8 7 |-240 -424 305 290 -24 -23 | -57 122 -15 -129 274 -35 ]2.923 -80
7.077 0.497 2451 2.650 2576] 0.125 422 -31 -29 -0496 249 255 -18.8  -96 1.2 6 4524 87 146 -10.8 -102 0.8 8 |-247 -449 332 323 -26 -25| -48 125 -18 -109 282 -39 |2925 =77
7.001 0.505 2.454 2.656 2.581] 0.125 434 -33 -32 -0490 25.6 280 -21.3  -117 14 8 4597 9.1 155 -11.8  -114 1.0 9 |-255 -474 360 359 -30 -28 | -39 128 -20 -88 288 -44 12927 -75
6.924 0.512 2458 2.662 2.586| 0.125 446 -34 -35 -0482 259 306 -236 -141 15 9 4661 9.4 164 -126  -126 1.0 10 |-26.0 -500 385 397 -30 -31 | -30 130 -22 -67 293 -50 ]2.929 -73
6.845 0.520 2.461 2.669 2.591] 0.124 459 -36 -39 -0473 265 333 -26.3 -167 1.7 11 4734 938 174 -13.7  -140 11 11 |-26.7 -527 416 439 -34 -35 | -20 132 -24 -46 297 -55 12931 -70
6.764 0.528 2.464 2.675 2.596| 0.124 472 -38 -43 -0462 27.0 360 -291 -196 1.9 13 4.806 10.2 184 -149  -155 1.2 12 |-275 -554 449 484 -36 -38 | -11 133 -27 -24 299 -60 2933 -68
6.682 0.536 2.467 2.682 2.601] 0.124 485 -39 -47 -0450 27.0 387 -31.7 -228 21 15 4879 104 195 -16.0 -171 1.3 14 |-28.0 -582 47.7 532 -38 -42 -1 133 -29 -3 299 -66 |2.935 -67
6.597 0.544 2471 2.688 2.607| 0.123 498 -42 -51 -0435 274 414 -35.2 -263 22 17 4952 11.0 206 -175 -188 14 15 |-29.1 -611 520 584 -41 -46 8 132 -32 18 298 =72 ]2.938 -66
6.511 0.552 2474 2.695 2.612] 0.123 51.2 -43 -55 -0418 27.1 441 -37.9 -301 24 19 5.025 11.3 217 -18.6 -207 14 16 |-295 -641 551 639 -43 -50 | 17 131 -35 38 294 -78 ]2.940 -66
6.424 0560 2478 2.702 2.618] 0.123 526 -45 -60 -0.397 26.4 467 -40.7 -342 2.6 22 5.098 11.6 228 -19.9  -227 15 18 |-29.8 -671 583 697 -45 -55 | 25 129 -38 57 289 -85 |2.942 -66
6.335 0.569 2481 2.709 2.624] 0.123 541 -47 -65 -0.373 25.8 493 -439 -385 29 25 5180 12.0 240 -21.4  -248 17 20 |-30.6 -701 624 760 -5.0 -60 | 32 126 -41 73 283 -92  |2.944 -68
6.244 0578 2485 2.716 2.630] 0.122 557 -50 -70 -0.346 24.9 518 -471  -433 31 28 5262 125 253 -23.0 -271 18 21 |-31.3 -733 66.7 826 -53 -65 | 38 122 -44 86 275 -99 | 2.947 -71
6.152 0.587 2489 2.724 2.635| 0.122 573 -52 -75 -0.308 22.7 541 -49.7 -482 3.2 31 5343 128 266 -244  -296 19 23 |-31.7 -764 703 896 -56 -71 | 42 118 -47 95 266 -106 | 2.949 -76
6.058 0.596 2.493 2.731 2.642| 0.122 589 -55 -80 -0.265 20.2 561 -52.7 -535 34 35 5425 133 279 -26.2  -322 21 25 |-324 -797 749 971 59 -77 | 43 114 -51 98 257 -114 | 2.951 -84
5963 0.605 2496 2.738 2.648] 0.121 606 -57 -86 -0.212 16.6 578 -549 -590 35 38 5507 137 293 -27.8  -350 2.2 28 |-32.7 -829 788 1050 -6.2 -83 | 41 110 -54 92 248 -122 | 2.953 -94
5866 0.614 2500 2.746 2.654] 0.121 622 -6.0 -92 -0.125 10.2 588 -57.0 -647 3.6 42 5589 14.1 307 -29.8 -380 23 30 |-334 -863 837 1134 -65 -89 | 32 107 -58 71 242 -131 | 2955 -110
5767 0.624 2504 2.754 2.660| 0.121 641 -62 -98 -0.021 1.8 590 -58.4 -705 3.8 45 5.680 14.7 322 -31.8  -411 26 32 |-341 -897 888 1223 -7.2 -97 | 14 106 -63 32 238 -141 | 2958 -132
5.668 0.633 2.508 2.761 2.667] 0.120 657 -6.4 -104 0.153 -13.1 576 571 -762 3.6 49 5762 149 336 -33.3  -445 26 35 |-340 -931 922 1315 -7.1 -104] -18 108 -68 41 242 -152 | 2.960 -164




Diplomové prace - Navrh konstrukce kidla a podvozku kluzaku TST-14 MC

Pfiloha 2

Pfipady zatiZeni kfidla

stranka 14 z 26

Bc. Jan Stépanek

geometrie

aerodynamickeé uc€inky

hmotové t¢inky

setrvaéné ucinky klonéni

provoz. zatiz. k 0.25

Pocetni zatizeni k 0.25

z © xNH xCG x0.25| CMpf qMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL qm dTm TG dMbG MbG dMtG MtG| dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS MtCs
[(m] [m] ([m] [m] [m]] [4 [N*m/m][N*m][N*m] [1] [N] [N] _ [N*m] [N*m] [N*m] [N*m] J[kg/m] [N] [N] _[N*m] [N*m] [N*m] [N*m]} [N] [N] [N*m] [N*m] [N*m] [N*m]} [N] [N*m] [N*m]] [N] [N*m] [N*m] | [m] [N*m]
56 0640 2511 2767 2.671] -0.120 -67.1 00 -104 0375 -22.3 554 -37.7 -800 25 52 5.826 10.3 347 -23.6  -468 g 37 |-232 -954 649 1380 -53 -109] -53 111 -67 -120 251 -150 2961 -184
5.464 0649 2517 2776 2.679] -0.120 -69.0 9.2 -95 0503 -60.6 494 -67.1 -867 3.9 56 5.908 21.0 368 -50.0 -518 34 40 |-46.5 -1001 136.1 1516 -9.3 -118 | -139 130 -56 -313 293 -126  |2.965 -215
536 0.655 2521 2.783 2.685| -0.120 -70.2 7.2 -88 0569 -52.8 441 -45.8 -913 2.6 58 5962 16.2 384 -39.9 -558 2.6 43 1-35.0 -1036 107.7 1623 -7.0 -125]-211 152 -48 -475 343 -108 2967 -242
5.254 0.662 2526 2.790 2.691] -0.120 -71.8 75 -80 0.615 -58.9 382 -40.5 -954 24 60 6.026 16.7 401 -425  -601 2.8 46 |-35.4 -1071 1135 1737 -7.8 -133]-289 183 -41 -649 411 -91 2970 -272
5.148 0.669 2.530 2.798 2.697] -0.120 -733 7.7 -73  0.648 -62.7 319 -33.8 -987 2.0 62 6.090 16.8 417 -44.2  -645 3.0 49 1-35.0 -1106 117.2 1854 -8.0 -141]-369 222 -33 -831 499 =75 2973 -304
5.04 0.676 2535 2.805 2.704| -0.120 -748 8.0 -65 0.678 -67.5 252 -27.2 -1015 16 64 6.154 173 435 -47.0  -692 3.2 52 |-35.3 -1141 1233 1978 -84 -150| -455 271 -26 | -1024 610 =59 2975 -338
4931 0.683 2539 2812 2.710] -0.120 -76.4 8.2 -56 0.699 -71.0 181 -19.7 -1034 1.1 65 6.217 17.7 452 -49.3 -741 3.3 55 |-35.3 -1177 128.3 2106 -8.7 -158| -544 330 -20 | -1223 743 -45 2978 -372
482 0.690 2544 2820 2.716] -0.120 -77.9 86 -48 0718 -75.0 106 -11.7 -1046 0.7 66 6.281 18.2 471 -522 -793 35 59 |-355 -1212 1345 2240 -9.1 -167 | -636 401 -14 | -1431 902 -31 2981 -409
4.708 0.697 2.549 2.827 2.723] -0.120 -795 88 -39  0.734 -78.2 27 -3.1 -1049 0.2 66 6.345 185 489 -54.8  -848 3.7 63 |-35.4 -1248 139.7 2380 -9.4 -177|-731 483 -8 -1645 1086 -17 2.983  -446
4595 0.705 2553 2.835 2.730| -0.120 -81.4 9.1 -30 0.746 -81.1 -54 6.1 -1043 -04 66 6.418 18.9 508 -57.4  -906 4.0 67 ]-35.3 -1283 145.0 2525 -10.2 -187 | -828 576 -3 -1864 1297 -6 2,986 -484
4481 0.712 2558 2.843 2.736| -0.120 -83.0 94 -21  0.757 -83.9 -138 15.7 -1027 -0.9 65 6.481 193 527 -60.1  -966 4.0 71 ]-35.1 -1318 150.2 2675 -10.0 -197 | -928 682 2 -2088 1535 B 2,989 -522
4366 0.719 2563 2.851 2.743| -0.120 -846 9.6 -11  0.767 -86.5 -224 258 -1001 -15 63 6.545 19.6 547 -62.9 -1029 4.2 75 |-34.8 -1353 155.6 2831 -10.3 -207 |-1030 801 7 -2317 1802 5 2991 -561
425 0.727 2568 2.859 2.750| -0.120 -86.5 9.9 -1 0.775 -89.2 -313 36.3 -965 -2.2 61 6.618 20.0 567 -65.8 -1094 4.6 80 |-34.6 -1387 160.9 2992 -11.2 -218 |-1134 932 11 -2551 2097 24 2.994  -600
4133 0.734 2573 2.866 2.756| -0.120 -88.2 10.2 9 0.782 -91.6 -405 474 918 -2.7 58 6.682 20.4 587 -68.7 -1163 45 84 |-34.3 -1422 166.3 3158 -11.0 -229 |-1239 1077 14 -2788 2424 32 2997 -639
4.014 0.742 2578 2.875 2.763] -0.120 -90.1 106 20 0.788 -94.9 -500 595 -858 -35 55 6.754 21.0 608 -72.4  -1236 5.0 89 |-34.3 -1456 173.3 3331 -12.0 -241 |-1347 1238 17 -3032 2784 38 3.000 -679
3.895 0.750 2.583 2.883 2.770| -0.120 -92.1 108 31 0.793 -96.6 -596 71.0 -787 -42 51 6.827 21.2 630 -749 -1310 5.2 94 |1-33.7 -1490 177.3 3509 -12.2 -254 |-1456 1411 19 -3277 3174 42 3.000 -711
3.775 0.757 2588 2.891 2.777] -0.120 -93.8 112 42 0.798 -98.8 -695 834 -704 -47 46 6.891 21.6 651 -78.1 -1389 5.1 99 |-33.3 -1523 182.8 3691 -12.0 -266 |-1567 1599 20 -3526 3598 46 3.003 -750
3.653 0.765 2.593 2.899 2.784] -0.120 -958 116 53 0.801 -102.0 -797 973 -607 -57 40 6.964 22.2 673 -822 -1471 56 105 |-33.1 -1556 189.8 3881 -13.0 -279 |-1680 1804 21 -3780 4059 48 3.006 -790
3.531 0.773 2598 2.907 2.791] -0.120 -97.8 118 65 0.805 -103.6 -901 1099 -497 -6.4 34 7.037 224 696 -849 -1556 5.8 111 |-32.4 -1588 193.8 4075 -13.2 -292 |-1794 2023 21 -4036 4551 48 3.009 -829
3408 0.781 2.603 2.916 2.799] -0.120 -99.9 122 77 0.808 -105.9 -1007 1238 -373 -7.2 27 7.109 2238 719 -88.4 -1644 6.0 117 |-31.9 -1620 199.3 4274 -13.6 -305 |-1909 2257 21 -4294 5079 47 3.012 -867
3.284 0.789 2.609 2.924 2.806] -0.120 -101.9 125 90 0.810 -108.2 -1115 1383 -235 -8.1 19 7.182 232 742 -92.0 -1736 6.3 123 |-31.4 -1652 204.8 4479 -13.9 -319 |-2025 2509 20 -4556 5644 45 3.015 -906
3.159 0.797 2.614 2.933 2.813] -0.120 -1040 129 103 0.813 -1105 -1225 1532 -81 -8.9 10 7.255 237 765 -95.7 -1832 6.5 130 |-30.8 -1682 210.3 4689 -14.2 -334 |-2142 2776 18 -4820 6247 40 3.017 -945
3.034 0.805 2.619 2.941 2.820| -0.120 -106.1 13.1 116 0.814 -111.8 -1337 167.2 86 -9.7 0 7.328 239 789 -98.7 -1930 6.7 136 |-29.9 -1712 214.0 4903 -14.5 -348 |-2260 3059 115 -5085 6882 35 3.020 -982
2907 0.813 2.624 2.950 2.828] -0.120 -108.2 13.6 129 0.816 -114.9 -1452 1844 270 -10.7 -11 7401 245 814  -1034 -2034 7.0 143 |-295 -1742 221.2 5125 -149 -363 |-2380 3361 12 -6355 7562 27 3.023 -1021
278 0.821 2630 2.958 2.835|-0.120 -110.4 139 143 0.817 -116.2 -1568 199.2 469 -11.5 -22 7474 248 839 -106.5 -2140 7.2 150 |-28.5 -1770 224.8 5349 -15.1 -378 |-2500 3679 8 -5625 8277 18 3.027 -1059
2652 0.829 2.635 2.967 2.842] -0.120 -1125 143 158 0.818 -1185 -1687 2159 685 -125 -35 7546 252 864  -110.6 -2251 7.4 158 |-27.7 -1798 230.2 5580 -15.5 -394 |-2621 4014 3 -5897 9032 7 3.030 -1097
2524 0.838 2.641 2976 2.850] -0.120 -115.0 146 172 0.819 -119.9 -1807 231.3 917 -13.8 -49 7.628 255 889 -113.8 -2365 8.0 166 |-26.8 -1825 233.6 5813 -16.4 -410 |-2742 4365 -3 -6170 9821 -7 3.033 -1133
2395 0.846 2.646 2.984 2.858] -0.120 -117.2 15.0 187 0.819 -122.0 -1929 248.8 1165 -14.3 -63 7.701 25.9 915 -118.1 -2483 7.9 174 |-25.9 -1851 238.7 6052 -16.0 -426 |-2864 4735 =9 -6444 10653 -21 3.036 -1170
2265 0.854 2.652 2.993 2.865] -0.120 -119.4 154 202 0.820 -124.2 -2053 266.9 1432 -154 -78 7.774 26.4 942 -122.4 -2605 8.2 182 |-25.0 -1876 243.8 6296 -16.3 -442 |-2987 5123 -17 | -6721 11527 -37 3.039 -1205
2135 0.863 2.657 3.002 2.873] -0.120 -121.9 157 218 0.820 -1255 -2179 2832 1716 -16.8 =95 7.856 26.6 968 -1259 -2731 838 191 |-23.9 -1900 247.0 6543 -17.2 -460 |-3110 5527 -25 | -6997 12436 =57 3.042 -1241
2,004 0871 2.663 3.011 2.880] -0.120 -124.2 16.1 234 0.820 -127.7 -2306 302.1 2018 ~-17.3 -112 |1 7929 271 995 -130.4 -2861 8.7 199 1-22.9 -1923 2519 6795 -16.8 -476 |-3233 5951 -34 | -7275 13389 -76 3.045 -1275
1.873 0.880 2668 3.020 2.888| -0.120 -126.8 164 251 0.820 -129.0 -2435 319.0 2337 -189 -131 | 8.011 274 1023 -134.0 -2995 9.3 209 |-21.7 -1944 254.7 7049 -17.7 -494|-3357 6390 -44 | -7552 14379 -100 |3.048 -1309
1741 0.888 2674 3.029 2.896| -0.120 -129.1 16.9 268 0.820 -131.1 -2566 338.8 2675 -19.4 -151 | 8.083 27.8 1051 -138.7 -3134 9.2 218 |-20.6 -1965 259.4 7309 -17.2 -511 |-3481 6850 -55 | -7831 15412 -123 |3.051 -1342
1.609 0.897 2679 3.038 2.903| -0.120 -131.7 17.2 285 0.819 -1323 -2699 356.2 3032 -21.1 -172 ] 8.165 281 1079 -142.4 -3277 9.9 228 |-19.4 -1984 261.9 7571 -18.2 -529 |-3604 7326 -67 | -8109 16483 -150 |3.054 -1374
1476 0.905 2685 3.047 2.911] -0.120 -134.1 17.7 302 0.818 -1344 -2833 376.8 3408 -21.5 -193 | 8.238 28.6 1107 -147.3 -3424 98 237 |-18.2 -2002 266.3 7837 -17.6 -547 |-3728 7821 -79 | -8388 17598 -178 |3.057 -1406
1.343 0914 2690 3.056 2.919| -0.120 -136.8 18.0 321 0.818 -1356 -2969 394.8 3803 -23.3 -217 | 8320 28.9 1136 -151.1 -3575 105 248 |-16.9 -2019 268.6 8105 -18.6 -566 |-3852 8334 -93 | -8666 18751 -209 |3.061 -1437
121 0922 2.696 3.065 2.927| -0.120 -139.2 184 339 0.816 -136.5 -3105 413.0 4216 -23.6 -240 ] 8.393 29.1 1165 -155.0 -3730 10.3 258 |-15.5 -2035 270.6 8376 -17.9 -584 |-3975 8862 -107 | -8943 19940 -240 |3.064 -1466
1.076 0.931 2702 3.074 2.934] -0.120 -1419 188 358 0.815 -138.7 -3244 4347 4651 -256 -266 | 8.475 29.6 1195 -160.1 -3890 11.1 269 |-14.2 -2049 274.6 8651 -18.9 -602 |-4098 9411 -122 | -9220 21176 -275 |3.069 -1514
0.942 0.939 2.707 3.083 2.942] -0.120 -1444 19.2 377 0.813 -139.6 -3383 4534 5104 -25.9 -292 | 8548 29.9 1225 -164.1 -4054 10.8 280 |-12.7 -2062 276.3 8927 -18.2 -621 |-4220 9977 -138 | -9496 22448 -310 |3.072 -1543
0.808 0.948 2.713 3.092 2.950] -0.120 -147.1 195 396 0.811 -140.6 -3524 4722 5576 -27.8 -320 | 8.630 30.2 1255 -168.2 -4222 116 292 |-11.3 -2073 277.8 9205 -19.2 -640 |-4342 10559 -155 | -9769 23757 -349 |3.075 -1571
0.674 0.957 2.719 3.101 2.958] -0.120 -149.9 199 416 0.809 -141.6 -3666 491.2 6068 -28.9 -349 | 8712 305 1286 -172.3 -4395 119 304 | -9.7 -2083 279.1 9484 -19.3 -659 |-4463 11157 -173 |-10041 25103 -390 |3.078 -1599
0.539 0.965 2.724 3.110 2.966] -0.120 -152.5 20.4 437 0.807 -143.4 -3809 5142 6582 -29.3 -378 | 8.784 30.9 1316  -177.7 -4572 117 315 | -8.3 -2091 282.3 9766 -18.6 -678 |-4583 11776 -191 |-10313 26495 -431 |3.081 -1622
0.404 0974 2.730 3.120 2.973] -0.120 -155.3 20.8 457 0.804 -144.2 -3953 533.7 7115 -314 -409 | 8.866 31.2 1348 -181.9 -4754 125 328 | -6.7 -2098 283.2 10049 -19.5 -697 |-4703 12411 -212 |-10582 27924 -476 |3.083 -1630
0.357 0977 2.732 3.123 2.976] -0.120 -156.3 7.3 465 0.803 -50.3 -4003 188.2 7304 -10.9 -420 | 8.894 10.9 1359 -63.9 -4818 43 332 | -1.7 -2099 98.7 10148 -6.7 -704 |-4744 12634 -219 |-10674 28425 -492 |3.084 -1638
0.135 0.991 2.741 3.138 2.989] 0.000 0.0 17.3 482 0.796 -238.9 -4242 9418 8245 -545 -475 ] 9.021 523 1411 -313.2 -5131 211 353 | -7.4 -2107 467.7 10616 -31.5 -735|-4938 13730 -271 |-11111 30892 -610

0 1.000 2.747 3.147 2.997] 0.000 0.0 0.0 482 0.791 -1458 -4388 5924 8838 -34.8 -510 | 9.103 32.1 1443  -194.8 -5326 13.4 367 | -1.7 -2109 284.7 10900 -19.6 -755|-5054 14412 -316 |-11371 32427 -711




Diplomova prace - Navrh konstrukce kfidla a podvozku kluzéku TST-14 MC stranka 15 z 26 Bc. Jan Stépanek
Pfiloha 2
Pripady zatiZeni kridla

PHpad Popis m XCG xAcw xAcvop V q n L Lw CLw Mx Jx epsx  wxl f
[kg] [m] [m] [ml [m/s] [ka/m/s2]  [1] [N] [N] [1] [N*m] [kg*m2] [s-2] [s-1]
Kfidélkovy manévr pfi rychlosti VA a
6¢C n=2.66, ustalene klonéni, pina 472 2.78 3.137 7.743 47.20 1364.35 2.66 12317 13108 0.7471 0 2322 0 -0.155 2.25
vychylka dold
geometrie aerodynamicke ucinky hmotové ucinky setrvacné ucinky kloneni provoz. zatiz. k 0.25]Pocetni zatizeni k 0.25

z © xNH xCG x0.25/|CMpf agMp dMtp Mtp ClLc dTL TL dMbL MbL dMtL ML gm dTm TG dMbG MbG dMtG Mt G|dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS Mt CS
(m] [m] ([m] (m] ([m]] [1] [N*m/m][N*m][N*m] [1] [NI [N] _[N*m] [N*m] [N*m] [N*m] |[kg/m] [N] [N]  [N*m] [N*m] [N*m] [N*m]}[N] [N] [N*m] [N*m] [N*m] [N*m]} [N] [N*m] [N*m]] [N] [N*m] [N*m] | [m] [N*m]
8.5 0.360 2.394 2.538 2.484]-0.110 -19.5 0.0 0 0.000 0.0 0 0.0 0 0.0 0 3.277 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.499 0.360 2.394 2.538 2.484]| -0.110 -19.5 0.0 0 0.012 0.0 0 0.0 0 0.0 0 3.277 0.1 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.496 0.360 2.394 2.538 2.484]|-0.110 -19.5 0.1 0 0.038 -0.1 0 0.0 0 0.0 0 3.277 0.3 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 0 0 0 1 0 0 2.858 0
8.49 0.361 2.394 2.539 2.485|-0.110 -19.6 0.1 0 0.056 -0.2 0 0.0 0 0.0 0 3.286 0.5 1 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 1 0 0 1 0 0 2.858 1
8.483 0.362 2.395 2.539 2.485|-0.110 -19.7 0.1 0 0.075 -0.3 0 0.0 0 0.0 0 3.295 0.6 1 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 1 0 0 2 0 1 2.859 1
8.473 0.363 2.395 2.540 2.486]-0.110 -19.8 0.2 1 0.094 -0.5 -1 0.0 0 0.0 0 3.304 0.9 2 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 1 0 0 3 0 1 2.859 2
8.462 0.364 2.396 2.541 2.487|-0.110 -19.9 0.2 1 0.111 -0.6 -2 0.0 0 0.0 0 3.313 1.0 3 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 2 0 1 4 0 1 2.860 3
8.448 0.365 2.396 2.542 2.487|-0.110 -20.0 0.3 1 0.128 -0.9 -2 0.0 0 0.0 0 3323 1.2 4 -0.1 0 0.0 0 |00 0O 0.0 0 0.0 0 2 0 1 5 0 2 2.861 3
8.432 0.367 2.397 2.544 2.488]|-0.110 -20.3 0.3 1 0.145 -1.2 -4 0.1 0 0.0 0 3341 14 6 -0.1 0 0.0 0 |00 O 0.0 0 0.0 0 2 0 1 5 0 2 2.861 4
8.414 0.368 2.397 2.545 2.489]|-0.110 -20.4 0.4 2 0.162 -1.5 -5 0.1 0 0.0 0 3350 1.6 7 -0.1 0 0.0 0 |00 0O 0.0 0 0.0 0 2 0 1 5 0 3 2.862 5
8.393 0.370 2.398 2.546 2.491]|-0.110 -20.6 0.4 2 0.179 -1.9 -7 0.1 0 0.0 0 3.368 1.8 9 -0.2 -1 0.0 0 |00 O 0.0 0 0.0 0 2 0 2 5 0 4 2.863 6
8.371 0.372 2.399 2.548 2.492| -0.110 -20.9 0.5 3 0.197 -2.2 -9 0.2 1 0.0 0 3386 1.9 11 -0.2 -1 0.0 0 |00 0O 0.0 0 0.0 0 2 0 2 5 -1 5 2.864 6
8.346 0.375 2.400 2.550 2.494]|-0.111 -21.2 0.5 3 0.215 -2.8 -12 0.3 1 0.0 0 3414 2.2 13 -0.3 -1 0.0 0 |00 0O 0.0 0 0.0 0 2 0 2 3 -1 5 2.865 7
8.32 0.377 2.401 2.552 2.496]-0.111 -21.5 0.6 4 0.235 -3.1 -15 0.4 1 0.0 0 3432 23 16 -0.4 -2 0.0 0 |00 0O 0.0 0 0.0 0 1 0 3 2 -1 6 2.866 7
8.291 0.380 2.402 2.554 2.497|-0.111 -21.8 0.6 4 0.256 -3.9 -19 0.5 2 0.0 0 3459 2.6 18 -0.5 -2 0.0 0 |00 0O 0.0 0 0.0 0 0 0 3 -1 -1 7 2.868 7
8.26 0.383 2.404 2.557 2.499]-0.111 -22.2 0.7 5 0.281 -45 -23 0.7 3 0.0 0 3.486 2.8 21 -0.7 -3 0.1 0 |00 0O 0.0 0 0.0 0 -2 0 4 -5 0 9 2.869 7
8.228 0.386 2.405 2.559 2.501]-0.111 -22.6 0.7 6 0.309 -5.2 -29 0.9 3 -0.1 0 3514 29 24 -0.8 -4 0.1 0 |00 O 0.0 0 0.0 0 -4 0 4 -10 0 10 |2.870 6
8.193 0.390 2.406 2.562 2.504]|-0.111 -23.0 0.8 7 0.342 -6.4 -35 1.2 5 -0.1 0 3.550 3.2 27 -1.0 -4 0.1 0 |00 0O 0.0 0 0.0 0 -8 0 5 -17 0 11 |2.871 5
8.156 0.393 2.408 2.565 2.506] -0.111 -23.4 0.9 7 0.390 -7.7 -43 1.6 6 -0.1 0 3577 35 31 -1.1 -6 0.1 0 |00 O 0.0 0 0.0 0 -12 1 6 -27 1 13  |2.872 3
8.117 0.397 2.409 2.568 2.509]| -0.231 -49.7 1.4 9 0.462 -9.8 -53 2.0 8 -0.1 -1 3.614 3.7 & -1.3 -7 0.1 1 |00 0 0.0 0 0.0 0 -18 1 7 -40 3 15 |2.874 0
8.076 0.401 2.411 2.572 2.511]-0.231 -50.8 2.1 11  0.558 -12.5 -65 2.7 11 -0.2 -1 3.650 3.9 38 -1.6 -9 0.1 1 |00 0 0.0 0 0.0 0 -27 2 9 -60 5 19 |2.875 -3
8.033 0.405 2.413 2.575 2.514]|-0.232 -51.8 2.2 13  0.614 -14.6 -80 34 14 -0.2 -1 3.687 4.1 43 -1.8 -10 0.1 1 |00 0 0.0 0 0.0 0 -37 4 10 -83 9 23  |2.876 -7
7.987 0.409 2.415 2.578 2.517|-0.232 -52.9 2.4 15 0.660 -16.9 -97 4.4 19 -0.3 -1 3.723 45 47 -2.2 -13 0.2 1 |00 0 0.0 0 0.0 0 -50 6 12 -111 14 28 |2.877 -12
7.94 0.414 2.417 2.582 2.520|-0.232 -54.2 25 18 0.690 -18.3 -115 5.4 24 -0.4 -2 3.769 4.6 52 -2.4 -15 0.2 1 |00 0 0.0 0 0.0 0 -63 9 14 -142 21 32 |2.879 -19
7.891 0.419 2.419 2.586 2.523]|-0.232 -55.6 2.7 21 0717 -201 -135 6.6 31 -0.4 -2 3.814 4.9 57 -2.8 -18 0.2 1 |00 0 0.0 0 0.0 0 -78 13 17 -177 30 37 ]2.880 -26
7.84 0.424 2.421 2.590 2.527|-0.232 -57.0 2.9 24 0741 -21.9 -157 8.0 39 -0.5 -3 3.860 5.1 62 -31 -21 0.3 2 |00 0 0.0 0 0.0 0 -95 18 19 -214 40 42 ]2.881 -34
7.787 0.429 2.423 2.594 2.530]-0.232 -58.4 3.1 27 0.761 -23.6 -180 9.6 48 -0.6 -3 3.905 5.4 67 -3.6 -24 0.3 2 |00 0O 0.0 0 0.0 0 |-113 24 21 -255 54 47 ]2.882 -42
7.732 0.434 2.425 2.599 2.533]|-0.233 -59.8 3.2 30 0.779 -25.4 -206 11.3 60 -0.7 -4 3.951 5.7 73 -4.0 -28 0.3 2 |00 0 0.0 0 0.0 0 |-133 31 24 -299 70 53 ]2.883 -52
7.675 0.440 2.427 2.603 2.537| -0.233 -61.5 3.5 33 0.794 -27.2 -233 133 73 -0.9 -5 4.005 6.0 79 -4.5 -33 0.4 3 |00 0O 0.0 0 0.0 0 |-154 40 26 -347 90 58 |2.884 -62
7.616 0.445 2.430 2.608 2.541]| -0.233 -63.0 3.7 37 0.809 -29.0 -262 155 88 -1.0 -6 4.051 6.2 85 -5.0 -38 0.4 3 |00 0 0.0 0 0.0 0 |-177 51 29 -398 114 64 ]2.908 -82
7.555 0.451 2.432 2.613 2.545] -0.233 -64.7 3.9 41 0.822 -30.8 -293 179 106 -1.2 -7 4105 6.5 91 -5.6 -44 0.4 3 |00 0 0.0 0 0.0 0 |-201 63 31 -453 141 70 ]2.910 -95
7.492 0.457 2.435 2.617 2.549] -0.233 -66.5 4.1 45 0.834 -32.7 -326 205 127 -1.3 -8 4160 6.8 98 -6.2 -50 0.5 4 |00 0 0.0 0 0.0 0 |-227 77 34 -511 174 77 ]2.912 -109
7.428 0.464 2.437 2.623 2.553]| -0.234 -68.6 4.3 49 0.845 -342 -360 23.0 150 -1.6 -10 | 4.224 7.1 105 -6.7 -56 0.6 4 100 0 0.0 0 0.0 0 |-254 93 37 -573 210 83 2914 -124
7.361 0.470 2.440 2.628 2.557| -0.234 -70.5 4.7 54 0.855 -36.7 -397 26.6 176 -1.7 -11 | 4278 75 113 -7.6 -64 0.6 5 |00 0 0.0 0 0.0 0 |-284 112 40 -638 253 89 2916 -140
7.293 0.477 2.443 2.633 2.562| -0.234 -72.7 4.9 59 0.864 -38.3 -435 29.6 206 -2.0 -13 | 4342 7.7 121 -8.2 -72 0.7 6 |00 0O 0.0 0 0.0 0 |-314 134 43 -707 301 96 |2.918 -156
7.223 0.483 2.446 2.639 2.566] -0.234 -74.6 5.2 64  0.873 -40.3 -475 333 239 -21 -15 | 4397 8.0 129 -9.0 -81 0.7 6 |00 0O 0.0 0 0.0 0 |-347 158 46 -780 356 103 |2.920 -173
7.151 0.490 2.448 2.644 2.571]-0.235 -76.9 5.5 69 0.881 -424 -518 373 277 -24 -18 | 4460 8.4 137 -9.9 -91 0.8 7 |00 0 0.0 0 0.0 0 |-381 185 49 -856 417 110 |2.923 -191
7.077 0.497 2.451 2.650 2.576] -0.235 -79.2 5.8 75 0.889 -446 -562 416 318 -2.7 -20 | 4524 87 146 -10.8 -102 0.8 8 |00 0 0.0 0 0.0 0 |-416 216 52 -937 487 117 |2.925 -210
7.001 0.505 2.454 2.656 2.581]|-0.235 -81.8 6.1 81 0.896 -46.9 -609 46.3 364 -3.1 -24 14597 9.1 155 -11.8  -114 1.0 9 |00 0O 0.0 0 0.0 0 |-454 251 55 |-1022 564 124 ]2.927 -230
6.924 0.512 2.458 2.662 2.586| -0.235 -84.2 6.4 88 0.902 -485 -658 50.6 415 -3.2 -27 | 4661 9.4 164 -126  -126 1.0 10 |0.0 O 0.0 0 0.0 0 |-493 289 58 |-1110 650 131 |2.929 -250
6.845 0.520 2.461 2.669 2.591]|-0.236 -87.0 6.8 95 0.907 -50.8 -708 56.0 471 -3.7 -30 |4.734 9.8 174 -13.7  -140 1.1 11 |o.0 0O 0.0 0 0.0 0 |-534 331 62 |-1202 745 139 |2.931 -271
6.764 0.528 2.464 2.675 2.596] -0.236 -89.8 7.2 102 0.912 -53.2 -762 61.7 533 -4.0 -34 |4.806 10.2 184 -149 -155 1.2 12 |0.0 0O 0.0 0 0.0 0 |-577 378 65 |-1299 850 146 |2.933 -292
6.682 0.536 2.467 2.682 2.601] -0.236 -92.6 7.5 109 0.916 -54.9 -817 67.0 600 -4.3 -39 14879 104 195 -16.0 -171 1.3 14 |0.0 0O 0.0 0 0.0 0 |-622 429 68 |-1399 965 154 |2.935 -314
6.597 0.544 2.471 2.688 2.607| -0.237 -95.5 8.0 117 0.918 -57.9 -874 743 674 A7 -44 14952 11.0 206 -175 -188 1.4 15 |0.0 0O 0.0 0 0.0 0 |-669 486 72 | -1505 1093 161 |2.938 -336
6.511 0.552 2.474 2.695 2.612]|-0.237 -985 8.3 125 0.920 -59.6 -934 80.3 754 51 -49 15.025 11.3 217 -18.6 -207 1.4 16 |0.0 0O 0.0 0 0.0 0 |-717 547 75 |-1614 1231 169 |2.940 -359
6.424 0.560 2.478 2.702 2.618]| -0.237 -101.5 8.7 134 0.920 -61.1 -995 86.6 841 -55 -54 ]15.098 11.6 228 -19.9 227 15 18 |0.0 0O 0.0 0 0.0 0 |-767 614 79 |-1725 1382 177 |2.942 -382
6.335 0.569 2.481 2.709 2.624|-0.237 -104.9 9.2 143 0917 -63.4 -1059 942 935 -6.2 -60 |5.180 12.0 240 -21.4  -248 1.7 20 0.0 0O 0.0 0 0.0 0 |-818 687 82 |-1841 1545 185 |2.944 -406
6.244 0.578 2.485 2.716 2.630| -0.238 -108.4 9.7 153 0.914 -65.6 -1124 102.3 1037 -6.7 -67 |5.262 125 253 -23.0 -271 1.8 21 0.0 0 0.0 0 0.0 0 |-871 766 86 |-1960 1724 193 |2.947 -429
6.152 0.587 2.489 2.724 2.635|-0.238 -111.9 10.1 163 0.906 -66.7 -1191 109.6 1147 -7.1 -74 15.343 1238 266 -244 296 1.9 23 0.0 0 0.0 0 0.0 0 |-925 851 89 |-2082 1915 201 [2.949 -452
6.058 0.596 2.493 2.731 2.642|-0.238 -115.5 10.7 174 0.894 -68.3 -1259 1184 1265 -7.6 -82 |5425 133 279 -26.2 -322 21 25 ]0.0 0 0.0 0 0.0 0 |-980 943 93 |-2205 2123 209 |2.951 -474
5.963 0.605 2.496 2.738 2.648]|-0.239 -119.2 11.2 185 0.877 -68.8 -1328 126.2 1391 -8.1 -90 |5.507 13.7 293 -27.8 -350 2.2 28 ]0.0 0 0.0 0 0.0 0 |-1035 1042 96 |-2329 2344 217 ]2.953 -495
5.866 0.614 2.500 2.746 2.654|-0.239 -123.0 11.7 197 0.844 -68.6 -1397 1355 1527 -8.6 -98 |5.589 14.1 307 -29.8 -380 23 30 0.0 0O 0.0 0 0.0 0 |-1090 1147 100 |-2452 2582 225 |2.955 -514
5.767 0.624 2.504 2.754 2.660| -0.239 -127.2 12.4 209 0.801 -67.5 -1464 1449 1672 -95 -108 | 5.680 14.7 322 -31.8 -411 2.6 32 ]0.0 0 0.0 0 0.0 0 |-1143 1261 104 |-2571 2836 233 ]2.958 -531
5.668 0.633 2.508 2.761 2.667| -0.240 -131.1 12.8 222 0.723 -61.9 -1526 151.1 1823 -95 -117 | 5.762 14.9 336 -33.3 -445 26 35 ]0.0 0 0.0 0 0.0 0 |-1190 1378 108 |-2676 3101 242 ]2.960 -543



Diplomova prace - Navrh konstrukce kfidla a podvozku kluzéku TST-14 MC stranka 16 z 26 Bc. Jan Stépanek
Pfiloha 2
Pripady zatiZeni kridla

geometrie aerodynamicke ucinky hmotovée ucinky setrvacne ucinky kloneni provoz. zatiz. k 0.25]Pocetni zatizeni k 0.25

z © xNH xCG x0.25]CMpf gMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL qm dTm TG dMbG MbG dMtG MtG|dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS Mt CS
(m] [m] [m] [m] [m]] [4] [N*m/m]{N*m][N*m] [1] [N [Nl [N*m] [N*m] [N*m] [N*m] J(kg/m] [N] [N] [N*m] [N*m] [N*m] [N*m]J[N] [N] [N*m] [N*m] [N*m] [N*m]] [N] [N*m] [N*m]] [N] [N*m] [N*m] | [m] [N*m]
5.6 0.640 2.511 2.767 2.671]-0.120 -67.1 6.7 229 0.618 -36.7 -1563 106.3 1929 -7.0 -124 |5.826 10.3 347 -23.6 -468 1.9 37 |00 0 0.0 0 0.0 0 |-1216 1461 108 | -2736 3287 243 |2.961 -551
5.464 0.649 2517 2.776 2.679]-0.120 -69.0 9.2 238 0.569 -68.5 -1631 221.8 2151 -13.0 -137 |5.908 21.0 368 -50.0 -518 34 40 |0.0 0O 0.0 0 0.0 0 |-1263 1633 105 | -2843 3674 237 |2.965 -576
5.36 0.655 2.521 2.783 2.685]-0.120 -70.2 7.2 245 0.547 -50.8 -1682 174.9 2326 -9.9 -147 | 5.962 16.2 384 -39.9 -558 2.6 43 |0.0 0O 0.0 0 0.0 0 |-1298 1768 103 | -2921 3978 232 |2.967 -593
5.254 0.662 2.526 2.790 2.691] -0.120 -71.8 7.5 253 0.533 -51.1 -1733 183.7 2510 -10.8 -158 | 6.026 16.7 401 -425 601 2.9 46 |0.0 0O 0.0 0 0.0 0 |-1332 1909 101 | -2998 4295 227 |2.970 -609
5.148 0.669 2.530 2.798 2.697] -0.120 -73.3 7.7 260 0.527 -51.0 -1784 189.1 2699 -11.1 -169 | 6.090 16.8 417 -442 645 3.0 49 |0.0 0O 0.0 0 0.0 0 |-1367 2054 98 | -3075 4621 221 |2.973 -625
5.04 0.676 2.535 2.805 2.704]-0.120 -74.8 8.0 268 0.522 -52.0 -1836 198.3 2897 -11.6 -181 | 6.154 17.3 435 -47.0 692 3.2 52 |0.0 0 0.0 0 0.0 0 |-1401 2205 96 | -3153 4962 215 |2.975 -641
4931 0.683 2.539 2.812 2.710f-0.120 -76.4 8.2 277 0.521 -52.9 -1889 2059 3103 -12.0 -193 |6.217 17.7 452 -49.3 -741 3.3 55 |0.0 0 0.0 0 0.0 0 |-1436 2362 93 | -3232 5314 209 |2.978 -657
4.82 0.690 2.544 2.820 2.716]-0.120 -77.9 8.6 285 0.522 -545 -1943 2157 3319 -125 -205 |6.281 18.2 471 -52.2 -793 35 59 |0.0 0 0.0 0 0.0 0 |-1473 2525 90 | -3314 5682 203 |2.981 -672
4.708 0.697 2.549 2.827 2.723]-0.120 -79.5 8.8 294 0.523 -55.7 -1999 2239 3543 -129 -218 | 6.345 185 489 -54.8 -848 3.7 63 |0.0 0 0.0 0 0.0 0 |-1510 2694 87 | -3397 6062 197 ]2.983 -688
4595 0.705 2.553 2.835 2.730]-0.120 -81.4 9.1 303 0.527 -57.2 -2056 2324 3775 -13.9 -232 | 6.418 18.9 508 -57.4 906 4.0 67 |0.0 0 0.0 0 0.0 0 |-1548 2869 84 | -3484 6456 189 ]2.986 -704
4.481 0.712 2.558 2.843 2.736]-0.120 -83.0 9.4 312 0.531 -58.8 -2115 241.1 4016 -13.9 -246 |6.481 19.3 527 -60.1 -966 4.0 71 |0.0 0O 0.0 0 0.0 0 |-1588 3050 81 | -3572 6863 182 ]2.989 -720
4366 0.719 2563 2.851 2.743] -0.120 -84.6 9.6 322 0.536 -60.4 -2176 250.2 4266 -14.4 -260 | 6.545 19.6 547 -62.9 -1029 4.2 75 |0.0 0 0.0 0 0.0 0 |-1628 3238 78 | -3664 7285 175 2991 -736
4.25 0.727 2.568 2.859 2.750]-0.120 -86.5 9.9 332 0.541 -62.3 -2238 259.6 4526 -154 -276 | 6.618 20.0 567 -65.8 -1094 4.6 80 |0.0 0O 0.0 0 0.0 0 |-1671 3431 74 | -3759 7721 167 []2.994 -753
4.133 0.734 2573 2.866 2.756]-0.120 -88.2 10.2 342 0.547 -64.1 -2302 269.3 4795 -154 -291 | 6.682 20.4 587 -68.7 -1163 45 84 |0.0 0O 0.0 0 0.0 0 |-1714 3632 71 | -3857 8172 159 ]2.997 -769
4.014 0.742 2578 2.875 2.763] -0.120 -90.1 106 353 0.554 -66.7 -2369 2819 5077 -16.6 -308 | 6.754 21.0 608 -72.4 -1236 5.0 89 |0.0 O 0.0 0 0.0 0 |-1760 3841 67 | -3960 8643 150 [3.000 -786
3.895 0.750 2.583 2.883 2.770]-0.120 -92.1 10.8 364 0.561 -68.3 -2437 290.0 5367 -17.1 -325 | 6.827 21.2 630 =749 -1310 5.2 94 |0.0 O 0.0 0 0.0 0 |-1807 4057 62 | -4066 9127 140 |3.000 -794
3.775 0.757 2.588 2.891 2.777]-0.120 -93.8 11.2 375 0.568 -70.4 -2507 300.9 5668 -17.1 -342 | 6.891 21.6 651 -78.1 -1389 5.1 99 |0.0 O 0.0 0 0.0 0 |-1856 4279 58 | -4176 9628 132 ]3.003 -812
3.653 0.765 2.593 2.899 2.784] -0.120 -95.8 116 386 0.575 -73.3 -2581 314.8 5983 -184 -360 | 6.964 22.2 673 -82.2 -1471 56 105 |0.0 O 0.0 0 0.0 0 |-1907 4512 54 |-4291 10152 121 |3.006 -830
3.531 0.773 2598 2.907 2.791] -0.120 -97.8 11.8 398 0.583 -75.0 -2656 324.0 6307 -19.0 -379 |7.037 224 696 -849 -1556 5.8 111 |0.0 O 0.0 0 0.0 0 |-1960 4751 49 | -4409 10690 111 |3.009 -848
3.408 0.781 2.603 2.916 2.799] -0.120 -99.9 12.2 410 0.591 -77.4 -2733 336.2 6643 -19.6 -399 | 7.109 228 719 -88.4 -1644 6.0 117 |0.0 O 0.0 0 0.0 0 |-2014 4999 44 | -4532 11247 99 3.012 -866
3.284 0.789 2.609 2.924 2.806]-0.120 -101.9 125 423 0.599 -80.0 -2813 348.8 6992 -20.3 -419 |7.182 23.2 742 -92.0 -1736 6.3 123 |00 0O 0.0 0 0.0 0 |-2071 5256 39 | -4660 11825 88 3.015 -885
3.159 0.797 2.614 2.933 2.813]-0.120 -104.0 129 436 0.607 -82.6 -2896 361.9 7354 -21.0 -440 |7.255 23.7 765 -95.7 -1832 6.5 130 |0.0 O 0.0 0 0.0 0 |-2130 5522 34 | -4793 12424 76 3.017 -904
3.034 0.805 2.619 2.941 2.820] -0.120 -106.1 13.1 449 0.616 -845 -2980 3725 7726 -21.7 -462 |7.328 23.9 789 -98.7 -1930 6.7 136 |00 O 0.0 0 0.0 0 |-2191 5796 28 | -4929 13040 63 3.020 -923
2.907 0.813 2.624 2.950 2.828] -0.120 -108.2 13.6 463 0.624 -87.9 -3068 389.6 8116 -22.6 -484 | 7.401 245 814  -103.4 -2034 7.0 143100 0O 0.0 0 0.0 0 |-2254 6082 22 | -5071 13684 50 3.023 -943
2.78 0.821 2.630 2.958 2.835]-0.120 -110.4 139 476 0.633 -90.0 -3158 401.1 8517 -23.2 -508 | 7.474 2438 839 -106.5 -2140 7.2 150 J0.0 O 0.0 0 0.0 0 |-2319 6376 16 | -5218 14347 36 3.027 -964
2.652 0.829 2.635 2.967 2.842] -0.120 -112.5 14.3 491 0.641 -92.9 -3251 416.1 8933 -24.0 -532 | 7.546 252 864 -110.6 -2251 7.4 158 |0.0 O 0.0 0 0.0 0 |-2387 6682 9 -5370 15034 21 3.030 -984
2.524 0.838 2.641 2.976 2.850] -0.120 -115.0 14.6 505 0.650 -95.1 -3346 428.3 9361 -25.6 -557 | 7.628 255 889 -113.8 -2365 80 166 J0.0 0O 0.0 0 0.0 0 |-2456 6996 2 -5527 15742 4 3.033 -1005
2.395 0.846 2.646 2.984 2.858] -0.120 -117.2 15.0 520 0.658 -98.0 -3444 4443 9805 -25.6 -583 | 7.701 25.9 915 -118.1 -2483 79 174100 0 0.0 0 0.0 0 |-2529 7323 -5 -5689 16476 -12 |3.036 -1026
2.265 0.854 2.652 2.993 2.865] -0.120 -119.4 154 536 0.667 -101.1 -3545 460.8 10266 -26.5 -609 | 7.774 26.4 942  -122.4 -2605 82 182 J]0.0 O 0.0 0 0.0 0 |-2603 7661 -13 | -5857 17237 -28 |3.039 -1047
2.135 0.863 2.657 3.002 2.873] -0.120 -121.9 15.7 551 0.676 -103.4 -3648 474.3 10740 -28.2 -638 | 7.856 26.6 968 -125.9 -2731 88 191 |0.0 O 0.0 0 0.0 0 |-2680 8009 -21 |-6030 18021 -47 |3.042 -1068
2.004 0.871 2.663 3.011 2.880] -0.120 -124.2 16.1 567 0.684 -106.5 -3755 491.9 11232 -28.2 -666 |7.929 27.1 995 -130.4 -2861 87 199 J]0.0 O 0.0 0 0.0 0 |-2759 8371 -29 |-6209 18835 -66 |3.045 -1089
1.873 0.880 2.668 3.020 2.888] -0.120 -126.8 16.4 584 0.693 -109.0 -3864 506.2 11739 -30.0 -696 | 8.011 27.4 1023 -134.0 -2995 9.3 209 |0.0 O 0.0 0 0.0 0 |-2841 8743 -38 |-6392 19672 -86 |3.048 -1110
1.741 0.888 2.674 3.029 2.896]-0.120 -129.1 16.9 601 0.701 -112.2 -3976 524.8 12263 -30.1 -726 | 8.083 27.8 1051 -138.7 -3134 9.2 218 |0.0 O 0.0 0 0.0 0 |-2925 9129 -47 | -6582 20541 -106 |3.051 -1131
1.609 0.897 2.679 3.038 2.903| -0.120 -131.7 17.2 618 0.710 -114.6 -4091 540.0 12803 -32.0 -758 | 8.165 28.1 1079 -142.4 -3277 99 228 |0.0 O 0.0 0 0.0 0 |-3012 9527 -57 |-6777 21435 -129 |3.054 -1152
1.476 0.905 2.685 3.047 2.911]-0.120 -134.1 17.7 636 0.718 -117.9 -4208 559.7 13363 -32.0 -790 | 8.238 28.6 1107 -147.3 -3424 98 237 |0.0 O 0.0 0 0.0 0 |-3101 9939 -67 |-6978 22363 -151 |3.057 -1173
1.343 0.914 2.690 3.056 2.919]-0.120 -136.8 18.0 654 0.726 -120.5 -4329 575.7 13939 -34.0 -824 |8.320 28.9 1136 -151.1 -3575 105 248 |0.0 O 0.0 0 0.0 0 |-3193 10364 -78 |-7184 23319 -176 |3.061 -1194
1.21 0.922 2.696 3.065 2.927|-0.120 -139.2 18.4 672 0.734 -122.8 -4452 592.1 14531 -33.9 -858 | 8.393 29.1 1165 -155.0 -3730 10.3 258 |0.0 O 0.0 0 0.0 0 |-3286 10801 -89 |-7394 24302 -200 |3.064 -1214
1.076 0.931 2.702 3.074 2.934]-0.120 -141.9 18.8 691 0.742 -126.2 -4578 613.5 15144 -36.2 -894 | 8.475 29.6 1195 -160.1 -3890 11.1 269 |0.0 O 0.0 0 0.0 0 |-3383 11254 -101 | -7612 25322 -227 |3.069 -1250
0.942 0.939 2.707 3.083 2.942] -0.120 -144.4 19.2 710 0.750 -128.7 -4707 630.7 15775 -36.0 -930 | 8.548 29.9 1225 -164.1 -4054 108 280 |0.0 O 0.0 0 0.0 0 |-3482 11721 -112 | -7834 26372 -253 |3.072 -1270
0.808 0.948 2.713 3.092 2.950] -0.120 -147.1 19.5 730 0.757 -131.2 -4838 648.3 16423 -38.2 -968 | 8.630 30.2 1255 -168.2 -4222 116 292 |0.0 O 0.0 0 0.0 0 |-3583 12201 -125 | -8061 27452 -282 |3.075 -1291
0.674 0.957 2.719 3.101 2.958] -0.120 -149.9 199 749 0.764 -133.6 -4971 666.2 17089 -39.3 -1007 | 8.712 30.5 1286 -172.3 -4395 119 304 |0.0 O 0.0 0 0.0 0 |-3686 12695 -139 | -8293 28563 -312 |3.078 -1311
0.539 0.965 2.724 3.110 2.966] -0.120 -152.5 20.4 770 0.771 -137.0 -5108 689.6 17779 -39.3 -1047 | 8.784 30.9 1316 -177.7 -4572 117 315 |00 O 0.0 0 0.0 0 |-3792 13207 -152 | -8532 29715 -342 |3.081 -1328
0.404 0.974 2.730 3.120 2.973] -0.120 -155.3 20.8 791 0.777 -139.3 -5248 708.5 18488 -41.7 -1088 | 8.866 31.2 1348 -181.9 -4754 125 328 |0.0 O 0.0 0 0.0 0 |-3900 13733 -167 | -8775 30900 -375 |3.083 -1332
0.357 0.977 2.732 3.123 2.976] -0.120 -156.3 7.3 798 0.779 -48.8 -5297 2489 18736 -14.5 -1103 | 8.894 10.9 1359 -639 -4818 43 332 |00 0 0.0 0 0.0 0 |]-3938 13918 -172 | -8860 31316 -387 |3.084 -1338
0.135 0.991 2.741 3.138 2.989] 0.000 0.0 173 815 0.787 -236.2 -5533 1228.3 19965 -71.1 -1174 | 9.021 52.3 1411 -313.2 -5131 211 353 |0.0 O 0.0 0 0.0 0 |-4122 14833 -215 | -9274 33375 -484

0 1.000 2.747 3.147 2.997] 0.000 0.0 0.0 815 0.791 -145.8 -5679 766.6 20731 -45.1 -1219 | 9.103 32.1 1443 -194.8 -5326 13.4 367 |0.0 0 0.0 0 0.0 0 |]-4236 15405 -253 | -9530 34662 -570




Diplomové prace - Navrh konstrukce kfidla a podvozku kluzaku TST-14 MC stranka 17 z 26 Bc. Jan Stépanek
Pfiloha 2
Pripady zatiZeni k¥idla

PHpad Popis m XCG xAcw xAcvop V q n L Lw CLw Mx Jx epsx  wxl f
[kg] [m] [m] [ml [m/s] [ka/m/s2]  [1] [N] [N] [1] [N*m] [kg*m2] [s-2] [s-1]
Kfidélkovy manévr pfi rychlosti VA a
6d n=2.66, ustalene klonéni, pina 472 2.78 3.137 7.743 47.20 1364.35 2.66 12317 13180 0.7471 0 2322 0 0155 2.25
vychylka nahoru
geometrie aerodynamicke ucinky hmotové ucinky setrvacné ucinky kloneni provoz. zatiz. k 0.25]Pocetni zatizeni k 0.25
z © xNH xCG x0.25]|CMpf agMp dMtp Mtp ClLc dTL TL dMbL MbL dMtL ML gm dTm TG dMbG MbG dMtG MtG|dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS Mt CS
(m] [m] ([m] (m] ([m]] [1] [N*m/m][N*m][N*m] [1] [NI [N] _[N*m] [N*m] [N*m] [N*m] |[kg/m] [N] [N] _[N*m] [N*m] [N*m] [N*m]J[N] [N] [N*m] [N*m] [N*m] [N*m]] [N] [N*m] [N*m]§ [N] [N*m] [N*m] ] [m] [N*m]
8.5 0.360 2.394 2.538 2.484]|-0.110 -19.5 0.0 0 0.000 0.0 0 0.0 0 0.0 0 3.277 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.499 0.360 2.394 2.538 2.484]| -0.110 -19.5 0.0 0 0.055 0.0 0 0.0 0 0.0 0 3.277 0.1 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.496 0.360 2.394 2.538 2.484]|-0.110 -19.5 0.1 0 0.170 -0.3 0 0.0 0 0.0 0 3.277 0.3 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.49 0.361 2.394 2.539 2.485|-0.110 -19.6 0.1 0 0.253 -0.7 -1 0.0 0 0.0 0 3.286 0.5 1 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.483 0.362 2.395 2.539 2.485|-0.110 -19.7 0.1 0 0.333 -1.1 -2 0.0 0 0.0 0 3.295 0.6 1 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 -1 0 0 -2 0 1 2.859 0
8.473 0.363 2.395 2.540 2.486]-0.110 -19.8 0.2 1 0.412 -2.0 -4 0.0 0 0.0 0 3.304 0.9 2 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 -2 0 0 -4 0 1 2.859 -1
8.462 0.364 2.396 2.541 2.487|-0.110 -19.9 0.2 1 0.474 -2.6 -7 0.1 0 0.0 0 3.313 1.0 3 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 -4 0 1 -8 0 1 2.860 -2
8.448 0.365 2.396 2.542 2.487|-0.110 -20.0 0.3 1 0.537 -3.7 -11 0.1 0 0.0 0 3323 1.2 4 -0.1 0 0.0 0 |00 0O 0.0 0 0.0 0 -6 0 1 -14 0 2 2.861 -3
8.432 0.367 2.397 2.544 2.488]|-0.110 -20.3 0.3 1 0.589 -4.7 -15 0.2 1 0.0 0 3341 14 6 -0.1 0 0.0 0 |00 O 0.0 0 0.0 0 -9 0 1 -21 1 2 2.861 -6
8.414 0.368 2.397 2.545 2.489]|-0.110 -20.4 0.4 2 0.636 -5.7 -21 0.4 1 0.0 0 3350 1.6 7 -0.1 0 0.0 0 |00 0O 0.0 0 0.0 0 -14 1 1 -31 1 3 2.862 -9
8.393 0.370 2.398 2.546 2.491]|-0.110 -20.6 0.4 2 0.679 -7.2 -28 0.6 2 0.0 0 3.368 1.8 9 -0.2 -1 0.0 0 |00 O 0.0 0 0.0 0 -19 1 2 -43 2 4 2.863 -12
8.371 0.372 2.399 2.548 2.492| -0.110 -20.9 0.5 3 0.708 -7.9 -36 0.8 2 -0.1 0 3386 1.9 11 -0.2 -1 0.0 0 |00 O 0.0 0 0.0 0 -25 1 2 -56 3 4 2.864 -17
8.346 0.375 2.400 2.550 2.494]-0.111 -21.2 0.5 3 0.735 -9.4 -46 1.1 3 -0.1 0 3414 2.2 13 -0.3 -1 0.0 0 |00 O 0.0 0 0.0 0 -32 2 2 -72 5 5 2.865 -22
8.32 0.377 2.401 2.552 2.496]-0.111 -21.5 0.6 4 0.752 -10.1 -56 1.4 5 -0.1 0 3432 23 16 -0.4 -2 0.0 0 |00 0O 0.0 0 0.0 0 -40 3 3 -90 7 6 2.866 -27
8.291 0.380 2.402 2.554 2.497|-0.111 -21.8 0.6 4 0.761 -11.4 -67 1.9 7 -0.1 0 3459 2.6 18 -0.5 -2 0.0 0 |00 O 0.0 0 0.0 0 -49 5 3 -109 11 7 2.868 -34
8.26 0.383 2.404 2.557 2.499]-0.111 -22.2 0.7 5 0.763 -12.4 -79 25 9 -0.2 -1 3486 2.8 21 -0.7 -3 0.1 0 |00 O 0.0 0 0.0 0 -58 7 3 -131 15 8 2.869 -41
8.228 0.386 2.405 2.559 2.501]-0.111 -22.6 0.7 6 0.748 -12.6 -92 2.9 12 -0.2 -1 3514 29 24 -0.8 -4 0.1 0 |00 O 0.0 0 0.0 0 -68 9 4 -153 20 9 2.870 -48
8.193 0.390 2.406 2.562 2.504]|-0.111 -23.0 0.8 7 0.722 -135 -105 3.7 16 -0.3 -1 3.550 3.2 27 -1.0 -4 0.1 0 |00 0O 0.0 0 0.0 0 -78 11 4 -176 26 9 2.871 -55
8.156 0.393 2.408 2.565 2.506] -0.111 -23.4 0.9 7 0.664 -13.2 -119 4.4 20 -0.3 -1 3,577 35 31 -1.1 -6 0.1 0 |00 0O 0.0 0 0.0 0 -88 15 5 -197 33 11  |2.872 -62
8.117 0.397 2.409 2.568 2.509] 0.129 27.7 -0.1 7 0.554 -11.7 -130 5.1 25 -0.3 -2 3.614 3.7 & -1.3 -7 0.1 1 j0.0 0 0.0 0 0.0 0 -96 18 4 -215 41 9 2.874 -69
8.076 0.401 2.411 2.572 2.511] 0.129 28.2 -1.1 6 0.394 -8.8 -139 5.7 31 -0.4 -2 3.650 3.9 38 -1.6 -9 0.1 1 |00 0 0.0 0 0.0 0 |-101 23 2 -227 51 6 2.875 =77
8.033 0.405 2.413 2.575 2.514] 0.128 28.7 -1.2 5 0.312 -7.4 -147 6.3 37 -0.4 -2 3.687 4.1 43 -1.8 -10 0.1 1 j0.0 0 0.0 0 0.0 0 |-104 27 1 -234 61 2 2.876 -83
7.987 0.409 2.415 2.578 2.517] 0.128 29.3 -1.3 4 0.248 -6.4 -153 7.0 44 -0.4 -3 3.723 45 47 -2.2 -13 0.2 1 |00 0 0.0 0 0.0 0 |-106 32 -1 -238 72 -3 2.877 -89
7.94 0.414 2.417 2.582 2.520] 0.128 29.9 -1.4 2 0.213 -5.6 -159 7.5 52 -0.5 -3 3.769 4.6 52 -2.4 -15 0.2 1 j0.0 0 0.0 0 0.0 0 |-1w07 37 -3 -241 83 -7 2.879 -93
7.891 0.419 2.419 2.586 2.523| 0.128 30.6 -1.5 1 0.183 -5.1 -164 8.0 60 -0.5 -4 3.814 4.9 57 -2.8 -18 0.2 1 |00 0 0.0 0 0.0 0 |-107 42 -5 -241 95 -12  |2.880 -98
7.84 0.424 2421 2590 2.527| 0.128 313 -16 -1 0.158 -4.7 -168 8.6 68 -0.6 -4 3.860 5.1 62 -31 -21 0.3 2 |00 0 0.0 0 0.0 0 |-107 48 -8 -240 107 -17  |2.881 -102
7.787 0.429 2.423 2.594 2.530] 0.128 32.0 -1.7 -3 0.141 -44 -173 9.2 78 -0.6 -5 3.905 5.4 67 -3.6 -24 0.3 2 |00 0 0.0 0 0.0 0 |-106 53 -10 | -238 120 -22 |2.882 -106
7.732 0.434 2.425 2599 2.533]| 0.127 32.7 -18 -4 0.125 -4.1 -177 9.7 87 -0.6 -6 3.951 5.7 73 -4.0 -28 0.3 2 |00 0 0.0 0 0.0 0 |-104 59 -12 | -234 133 -28 |2.883 -110
7.675 0.440 2.427 2.603 2.537] 0.127 336 -19 -6 0.114 -3.9 -181 10.3 98 -0.7 -6 4.005 6.0 79 -4.5 -33 0.4 3 |00 0 0.0 0 0.0 0 |-102 65 -15 | -230 146 -34 |2.884 -114
7.616 0.445 2.430 2.608 2.541] 0.127 343 -2.0 -8 0.104 -3.7 -184 109 109 -0.7 -7 4.051 6.2 85 -5.0 -38 0.4 3 |00 0 0.0 0 0.0 0 -99 71 -18 | -224 159 -40 |2.908 -122
7.555 0.451 2.432 2.613 2.545] 0.127 352 -2.1 -10 0.096 -3.6 -188 115 120 -0.7 -8 4105 6.5 91 -5.6 -44 0.4 3 |00 0O 0.0 0 0.0 0 -97 7 -21 | -217 172 -47 |2.910 -126
7.492 0.457 2.435 2.617 2.549] 0.127 36.1 -2.2 -13 0.090 -35 -192 121 132 0.8 -9 4160 6.8 98 -6.2 -50 0.5 4 |00 0 0.0 0 0.0 0 -93 82 -24 | -210 185 -54 |2.912 -130
7.428 0.464 2.437 2.623 2.553] 0.126 37.1 -2.3 -15 0.084 -3.4 -195 125 145 -0.8 -9 4224 7.1 105 -6.7 -56 0.6 4 100 0 0.0 0 0.0 0 -90 88 -27 | -202 198 -61 |2.914 -134
7.361 0.470 2.440 2.628 2.557] 0.126 38.0 -25 -17 0.080 -3.4 -198 13.3 158 -0.8 -10 | 4278 75 113 -7.6 -64 0.6 5 |00 0 0.0 0 0.0 0 -86 94 -31 | -192 211 -69 |2.916 -138
7.293 0.477 2.443 2.633 2.562| 0.126 39.1 -2.6 -20 0.077 -3.4 -202 13.7 172 -0.9 -11 | 4342 7.7 121 -8.2 -72 0.7 6 |00 0O 0.0 0 0.0 0 -81 99 -34 | -183 224 =77 |2.918 -142
7.223 0.483 2.446 2.639 2.566] 0.126 40.0 -2.8 -23 0.075 -35 -205 144 186 -0.9 -12 |1 4397 8.0 129 -9.0 -81 0.7 6 |00 0O 0.0 0 0.0 0 -77 105 -38 | -173 236 -85 |2.920 -146
7.151 0.490 2.448 2.644 2.571] 0.125 411 -29 -26 0.075 -3.6 -209 150 201 -1.0 -13 14460 8.4 137 -9.9 -91 0.8 7 |00 0 0.0 0 0.0 0 -72 110 -42 | -162 247 -94 |2.923 -150
7.077 0.497 2.451 2.650 2.576] 0.125 422 -3.1 -29 0.074 -3.7 -213 15.7 217 -1.0 -14 | 4524 87 146 -10.8 -102 0.8 8 |00 0 0.0 0 0.0 0 -67 115 -46 | -151 258 -103 ]2.925 -155
7.001 0.505 2.454 2.656 2.581] 0.125 43.4 -33 -32 0.076 -4.0 -217 16,5 233 -1.1 -15 14597 9.1 155 -11.8  -114 1.0 9 |00 0O 0.0 0 0.0 0 -62 120 -50 | -139 269 -112 |2.927 -160
6.924 0.512 2.458 2.662 2.586] 0.125 44.6 -3.4 -35 0.078 -4.2 -221 170 250 -1.1 -16 | 4661 9.4 164 -126  -126 1.0 10 |0.0 O 0.0 0 0.0 0 -57 124 -54 | -127 279 -122 ]2.929 -166
6.845 0.520 2.461 2.669 2.591] 0.124 459 -36 -39 0.081 -4.6 -225 178 268 -1.2 -17 | 4734 9.8 174 -13.7  -140 1.1 11 |o.0 0O 0.0 0 0.0 0 -51 128 -59 | -116 288 -132 |2.931 -172
6.764 0.528 2.464 2.675 2.596] 0.124 47.2 -38 -43 0.086 -5.0 -230 18.7 287 -1.2 -19 | 4.806 10.2 184 -149 -155 1.2 12 |0.0 0O 0.0 0 0.0 0 -46 132 -64 | -104 296 -143 ]2.933 -178
6.682 0.536 2.467 2.682 2.601] 0.124 485 -39 -47 0.093 -5.6 -236 19.3 306 -1.3 -20 | 4.879 104 195 -16.0 -171 1.3 14 |0.0 0O 0.0 0 0.0 0 -41 135 -69 -93 304 -154 ]2.935 -185
6.597 0.544 2.471 2.688 2.607] 0.123 498 -42 -51 0.101 -6.4 -242 20.6 327 -1.3 -21 | 4952 11.0 206 -175 -188 1.4 15 |0.0 0 0.0 0 0.0 0 -37 138 -74 -83 311 -166 ]2.938 -194
6.511 0.552 2.474 2.695 2.612] 0.123 51.2 -43 -55 0.112 -7.2 -250 215 348 -14 -22 5025 11.3 217 -18.6 -207 1.4 16 |0.0 0O 0.0 0 0.0 0 -33 141 -79 -74 317 -178 ]2.940 -203
6.424 0.560 2.478 2.702 2.618] 0.123 526 -45 -60 0.125 -8.3 -258 224 371 -14 -24 ]5.098 11.6 228 -19.9 227 15 18 |0.0 0O 0.0 0 0.0 0 -30 144 -85 -66 323 -191 |2.942 -213
6.335 0.569 2.481 2.709 2.624] 0.123 54.1 -47 -65 0.143 -9.8 -268 238 394 -1.6 -25 ]5.180 12.0 240 -21.4  -248 1.7 20 0.0 0O 0.0 0 0.0 0 -27 146 -91 -62 329 -204 |2.944 -224
6.244 0.578 2.485 2.716 2.630] 0.122 55.7 -5.0 -70 0.162 -11.6 -279 254 420 -1.7 -27 |5.262 125 253 -23.0 -271 1.8 21 0.0 0 0.0 0 0.0 0 -26 148 -97 -60 334 -218 |2.947 -237
6.152 0.587 2.489 2.724 2.635| 0.122 573 -52 -75 0.192 -142 -294 27.0 447 -1.7 -29 ]5.343 1238 266 -244  -296 1.9 23 0.0 0 0.0 0 0.0 0 -28 151  -104 -63 340 -233 ]2.949 -253
6.058 0.596 2.493 2.731 2.642| 0.122 589 -55 -80 0.228 -17.4 -311 29.2 476 -1.9 -31 | 5425 133 279 -26.2 -322 21 25 ]0.0 0 0.0 0 0.0 0 -32 154 -110 -72 347 -248 ]2.951 -271
5.963 0.605 2.496 2.738 2.648] 0.121 60.6 -57 -86 0.273 -21.4 -332 31.6 508 -2.0 -33 |5.507 13.7 293 -27.8 -350 2.2 28 ]0.0 0 0.0 0 0.0 0 -40 158  -118 -89 355 -264 ]2.953 -292
5.866 0.614 2.500 2.746 2.654] 0.121 62.2 -6.0 -92 0.351 -285 -361 35.0 543 -2.2 -35 |5.589 14.1 307 -29.8 -380 23 30 0.0 0O 0.0 0 0.0 0 -54 163 -125 | -121 367 -281 |2.955 -318
5.767 0.624 2.504 2.754 2.660] 0.121 64.1 -6.2 -98 0.447 -37.7 -398 394 582 -2.6 -38 |5.680 14.7 322 -31.8 -411 2.6 32 ]0.0 0 0.0 0 0.0 0 -77 171 -133 | -173 384 -300 |2.958 -351
5.668 0.633 2.508 2.761 2.667] 0.120 65.7 -6.4 -104 0.611 -52.3 -451 446 627 -2.8 -40 | 5.762 14.9 336 -33.3 -445 26 35 ]0.0 0 0.0 0 0.0 0 |-114 182 -142 | -257 409 -319 ]2.960 -394




Diplomova prace - Navrh konstrukce kfidla a podvozku kluzéku TST-14 MC

PFiloha 2

Pripady zatiZeni kridla

stranka 18 z 26

Bc. Jan Stépanek

geometrie aerodynamicke ucinky hmotové ucinky setrvacne ucinky kloneni provoz. zatiz. k 0.25]Pocetni zatizeni k 0.25
z © xNH xCG x0.25]CMpf gMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL qm dTm TG dMbG MbG dMtG MtG|dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS Mt CS
(m] [m] [m] [m] [m]] [4] [N*m/m]{N*m][N*m] [1] [N [Nl [N*m] [N*m] [N*m] [N*m] J(kg/m] [N] [Nl [N*m] [N*m] [N*m] [N*m]}[N] [N] [N*m] [N*m] [N*m] [N*m]] [N] [N*m] [N*m]| [N] [N*m] [N*m] | [m] [N*m]
5.6 0.640 2.511 2.767 2.671]-0.120 -67.1 0.0 -104 0.828 -49.1 -500 340 661 -2.2 -43 5.826 10.3 347 -23.6 -468 1.9 37 |00 0 0.0 0 0.0 0 -153 192  -143 | -345 433 -323 |2.961 -423
5.464 0.649 2517 2.776 2.679]-0.120 -69.0 9.2 -95 0.946 -113.9 -614 835 744 49 -48 5.908 21.0 368 -50.0 -518 34 40 |0.0 0O 0.0 0 0.0 0 -246 226  -138 | -554 508 -311 |2.965 -469
5.36 0.655 2.521 2.783 2.685]-0.120 -70.2 7.2 -88 1.003 -93.3 -707 735 818 4.2 -52 5.962 16.2 384 -39.9 -558 2.6 43 |0.0 0 0.0 0 0.0 0 -323 259 -134 | -727 584 -302 |2.967 -508
5.254 0.662 2.526 2.790 2.691] -0.120 -71.8 7.5 -80 1.042 -99.8 -807 855 903 -5.0 -57 6.026 16.7 401 -425 601 2.9 46 |0.0 0O 0.0 0 0.0 0 -406 303 -131 | -914 681 -295 |2.970 -550
5.148 0.669 2.530 2.798 2.697]-0.120 -73.3 7.7 -73 1.067 -103.2 -910 96.5 1000 -5.7 -62 6.090 16.8 417 -442 645 3.0 49 |0.0 0O 0.0 0 0.0 0 -493 355 -128 | -1108 798 -288 2.973 -593
5.04 0.676 2.535 2.805 2.704]-0.120 -748 8.0 -65 1.088 -108.4 -1018 110.0 1110 -6.4 -69 6.154 17.3 435 -47.0 692 3.2 52 |0.0 0 0.0 0 0.0 0 -584 418 -125 | -1313 940 -282 |2.975 -639
4931 0.683 2539 2.812 2.710f-0.120 -76.4 8.2 -56 1.100 -111.8 -1130 123.2 1233 -7.2 -76 6.217 17.7 452 -49.3 -741 3.3 55 |0.0 0 0.0 0 0.0 0 -678 492  -123 | -1525 1106 -277 |2.978 -686
4.82 0.690 2.544 2.820 2.716]-0.120 -779 8.6 -48 1.110 -116.0 -1246 138.3 1371 -8.0 -84 6.281 18.2 471 -52.2 -793 35 59 |0.0 0 0.0 0 0.0 0 -776 578 -122 | -1745 1300 -274 |2.981 -735
4.708 0.697 2.549 2.827 2.723]-0.120 -79.5 8.8 -39 1.117 -119.0 -1365 1529 1524 -8.8 -93 6.345 185 489 -54.8 -848 3.7 63 |0.0 0 0.0 0 0.0 0 -876 676 -120 | -1971 1521 -271 |2.983 -784
4595 0.705 2.553 2.835 2.730]-0.120 -81.4 9.1 -30 1.120 -121.7 -1487 168.0 1692 -10.1 -103 | 6.418 18.9 508 -57.4 906 4.0 67 |0.0 0 0.0 0 0.0 0 -979 786  -120 | -2202 1770 -270 |2.986 -834
4.481 0.712 2.558 2.843 2.736]-0.120 -83.0 9.4 -21 1.122 -124.2 -1611 183.7 1876 -10.6 -113 | 6.481 19.3 527 -60.1 -966 4.0 71 |0.0 0O 0.0 0 0.0 0 |-1084 910 -120 | -2439 2048 -269 |2.989 -885
4366 0.719 2563 2.851 2.743]-0.120 -84.6 9.6 -11 1.122 -126.5 -1738 199.8 2076 -11.5 -125 | 6.545 19.6 547 -62.9 -1029 4.2 75 |0.0 0 0.0 0 0.0 0 |-1191 1047 -120 |-2679 2356 -270 |2.991 -936
4.25 0.727 2.568 2.859 2.750]-0.120 -86.5 9.9 -1 1.120 -128.9 -1867 216.5 2292 -12.9 -138 | 6.618 20.0 567 -65.8 -1094 4.6 80 |0.0 0O 0.0 0 0.0 0 |-1300 1198 -121 |-2924 2695 -272 |2.994 -987
4.133 0.734 2.573 2.866 2.756]-0.120 -88.2 10.2 9 1.117 -130.9 -1998 233.7 2526 -13.3 -151 | 6.682 20.4 587 -68.7 -1163 45 84 |0.0 0O 0.0 0 0.0 0 |-1410 1363 -123 |-3173 3066 -276 |2.997 -1039
4.014 0.742 2578 2.875 2.763] -0.120 -90.1 106 20 1.113 -134.1 -2132 253.7 2779 -15.0 -166 |6.754 21.0 608 -72.4 -1236 5.0 89 |0.0 0O 0.0 0 0.0 0 |-1523 1544 -125 | -3427 3474 -281 |3.000 -1091
3.895 0.750 2.583 2.883 2.770]-0.120 -92.1 10.8 31 1.109 -135.0 -2267 269.7 3049 -15.9 -182 | 6.827 21.2 630 -74.9 -1310 5.2 94 |0.0 0O 0.0 0 0.0 0 |-1637 1739 -128 |-3683 3912 -288 |3.000 -1134
3.775 0.757 2.588 2.891 2.777]-0.120 -93.8 11.2 42 1.103 -136.7 -2403 288.4 3338 -16.4 -198 | 6.891 21.6 651 -78.1 -1389 5.1 99 |0.0 O 0.0 0 0.0 0 |-1752 1949 -131 |-3943 4385 -295 |3.003 -1185
3.653 0.765 2.593 2.899 2.784] -0.120 -95.8 11.6 53 1.097 -139.7 -2543 310.3 3648 -18.2 -216 | 6.964 22.2 673 -82.2 -1471 56 105 |0.0 O 0.0 0 0.0 0 |-1870 2177 -135 | -4207 4899 -305 |3.006 -1237
3.531 0.773 2.598 2.907 2.791] -0.120 -97.8 11.8 65 1.091 -140.3 -2683 327.4 3975 -19.2 -236 | 7.037 224 696 -849 -1556 5.8 111 |0.0 O 0.0 0 0.0 0 |-1988 2420 -140 | -4472 5444  -316 |3.009 -1288
3.408 0.781 2.603 2.916 2.799]-0.120 -99.9 122 77 1.083 -141.9 -2825 347.5 4323 -20.3 -256 |7.109 22.8 719 -88.4 -1644 6.0 117 |0.0 O 0.0 0 0.0 0 |-2107 2679 -146 | -4740 6027 -328 |3.012 -1338
3.284 0.789 2.609 2.924 2.806]-0.120 -101.9 125 90 1.075 -1435 -2969 368.1 4691 -21.5 -277 |7.182 23.2 742 -92.0 -1736 6.3 123 |00 O 0.0 0 0.0 0 |-2227 2955 -152 |-5011 6649 -343 |3.015 -1388
3.159 0.797 2.614 2.933 2.813]-0.120 -104.0 129 103 1.067 -145.0 -3114 389.2 5080 -22.6 -300 | 7.255 23.7 765 -95.7 -1832 6.5 130 |00 O 0.0 0 0.0 0 |-2348 3248 -159 | -5284 7309 -358 |3.017 -1438
3.034 0.805 2.619 2.941 2.820] -0.120 -106.1 13.1 116 1.058 -145.3 -3259 407.4 5488 -23.7 -324 |7.328 23.9 789 -98.7 -1930 6.7 136 |00 O 0.0 0 0.0 0 |-2470 3557 -167 | -5557 8004 -376 |3.020 -1487
2.907 0.813 2.624 2.950 2.828] -0.120 -108.2 13.6 129 1.049 -147.8 -3407 432.7 5920 -25.0 -349 | 7.401 245 814 -103.4 -2034 7.0 143 ]|0.0 0O 0.0 0 0.0 0 |-2593 3887 -175 | -5834 8745 -395 |3.023 -1536
2.78 0.821 2.630 2.958 2.835]-0.120 -110.4 13.9 143 1.040 -147.9 -3555 4515 6372 -26.1 -375 |7.474 2438 839 -106.5 -2140 7.2 150 |0.0 O 0.0 0 0.0 0 |-2716 4231 -184 |-6112 9521  -415 |3.027 -1585
2.652 0.829 2.635 2.967 2.842] -0.120 -112.5 14.3 158 1.031 -149.2 -3704 4741 6846 -27.4 -402 | 7.546 252 864 -110.6 -2251 7.4 158 |0.0 O 0.0 0 0.0 0 |-2840 4595 -194 |-6391 10339 -437 |3.030 -1633
2.524 0.838 2.641 2.976 2.850] -0.120 -115.0 14.6 172 1.020 -149.3 -3853 493.2 7339 -295 -432 |7.628 255 889 -113.8 -2365 8.0 166 |0.0 O 0.0 0 0.0 0 |-2964 4974 -206 | -6669 11192 -463 |3.033 -1680
2.395 0.846 2.646 2.984 2.858] -0.120 -117.2 15.0 187 1.010 -150.4 -4004 516.5 7856 -29.8 -461 | 7.701 25.9 915 -118.1 -2483 7.9 174 |0.0 O 0.0 0 0.0 0 |-3089 5373 -217 | -6949 12089 -488 |3.036 -1726
2.265 0.854 2.652 2.993 2.865] -0.120 -119.4 154 202 1.000 -151.5 -4155 540.2 8396 -31.1 -493 | 7.774 26.4 942  -122.4 -2605 8.2 182 |0.0 O 0.0 0 0.0 0 |-3214 5791 -229 |-7231 13029 -515 |3.039 -1772
2.135 0.863 2.657 3.002 2.873] -0.120 -121.9 15.7 218 0.990 -151.5 -4307 559.9 8956 -33.3 -526 | 7.856 26.6 968 -1259 -2731 8.8 191 |0.0 O 0.0 0 0.0 0 |-3339 6225 -242 |-7512 14005 -545 |3.042 -1816
2.004 0.871 2.663 3.011 2.880] -0.120 -124.2 16.1 234 0.979 -152.4 -4459 584.2 9540 -33.5 -559 |7.929 27.1 995 -130.4 -2861 8.7 199 |0.0 O 0.0 0 0.0 0 |-3464 6678 -256 |-7793 15026 -576 |3.045 -1860
1.873 0.880 2.668 3.020 2.888] -0.120 -126.8 16.4 251 0.968 -152.2 -4611 604.1 10144 -35.8 -595 |8.011 274 1023 -134.0 -2995 9.3 209 |[0.0 O 0.0 0 0.0 0 |-3589 7149 -271 |-8074 16084 -609 |3.048 -1902
1.741 0.888 2.674 3.029 2.896] -0.120 -129.1 16.9 268 0.957 -153.0 -4764 628.9 10773 -36.0 -631 |8.083 278 1051 -138.7 -3134 9.2 218 |[0.0 O 0.0 0 0.0 0 |-3714 7639 -286 | -8356 17187 -643 |3.051 -1944
1.609 0.897 2.679 3.038 2.903]| -0.120 -131.7 17.2 285 0.945 -152.7 -4917 649.1 11422 -38.4 -670 |8.165 281 1079 -1424 -3277 9.9 228 |[0.0 O 0.0 0 0.0 0 |-3838 8145 -302 | -8636 18327 -680 |3.054 -1984
1.476 0.905 2.685 3.047 2.911]|-0.120 -134.1 17.7 302 0.934 -153.3 -5070 674.4 12096 -38.6 -708 | 8.238 28.6 1107 -147.3 -3424 9.8 237 |0.0 O 0.0 0 0.0 0 |-3963 8672 -319 |-8917 19513 -717 |3.057 -2022
1.343 0.914 2.690 3.056 2.919] -0.120 -136.8 18.0 321 0.922 -153.0 -5223 694.7 12791 -41.0 -749 |8.320 289 1136 -151.1 -3575 105 248 |[0.0 O 0.0 0 0.0 0 |-4087 9216 -337 |-9196 20736 -757 |3.061 -2060
1.21 0.922 2.696 3.065 2.927|-0.120 -139.2 184 339 0.910 -152.3 -5376 715.0 13506 -40.9 -790 |8.393 29.1 1165 -155.0 -3730 10.3 258 |[0.0 O 0.0 0 0.0 0 |-4210 9776 -354 | -9473 21996 -797 |3.064 -2097
1.076 0.931 2.702 3.074 2.934] -0.120 -141.9 18.8 358 0.898 -152.8 -5529 740.8 14247 -43.7 -834 |8475 296 1195 -160.1 -3890 11.1 269 |0.0 O 0.0 0 0.0 0 |-4334 10357 -374 |-9750 23303 -841 |3.069 -2151
0.942 0.939 2.707 3.083 2.942] -0.120 -144.4 19.2 377 0.886 -152.1 -5681 761.2 15008 -43.4 -877 |8.548 29.9 1225 -164.1 -4054 10.8 280 |0.0 O 0.0 0 0.0 0 |-4456 10954 -393 |-10025 24646 -884 |3.072 -2186
0.808 0.948 2.713 3.092 2.950] -0.120 -147.1 195 396 0.873 -151.4 -5832 7815 15789 -46.1 -923 | 8.630 30.2 1255 -168.2 -4222 116 292 |0.0 O 0.0 0 0.0 0 |-4577 11567 -414 |-10298 26026 -931 |[3.075 -2219
0.674 0.957 2.719 3.101 2.958] -0.120 -149.9 199 416 0.861 -150.6 -5983 801.7 16591 -47.2 -971 |8.712 30.5 1286 -172.3 -4395 11.9 304 |0.0 O 0.0 0 0.0 0 |-4697 12197 -435 |-10568 27442 -979 |3.078 -2251
0.539 0.965 2.724 3.110 2.966] -0.120 -152.5 20.4 437 0.848 -150.7 -6133 828.0 17419 -47.2 -1018 |8.784 30.9 1316 -177.7 -4572 11.7 315 |0.0 O 0.0 0 0.0 0 |-4817 12847 -456 |-10838 28905 -1027 |3.081 -2278
0.404 0.974 2.730 3.120 2.973] -0.120 -155.3 20.8 457 0.834 -149.7 -6283 848.2 18267 -49.9 -1068 | 8.866 31.2 1348 -181.9 -4754 125 328 |0.0 O 0.0 0 0.0 0 |-4935 13513 -479 |-11104 30404 -1078 |3.083 -2289
0.357 0.977 2.732 3.123 2.976] -0.120 -156.3 7.3 465 0.830 -52.0 -6335 297.7 18565 -17.3 -1085 | 8.894 10.9 1359 -63.9 -4818 4.3 332 |0.0 O 0.0 0 0.0 0 |-4976 13747 -487 |-11197 30931 -1096 |3.084 -2298

0.135 0.991 2.741 3.138 2.989] 0.000 0.0 173 482 0.806 -241.9 -6577 1460.1 20025 -84.5 -1169 | 9.021 52.3 1411 -313.2 -5131 21.1 353 J|0.0 O 0.0 0 0.0 0 |-5166 14894 -544 |-11623 33511 -1223

0 1.000 2.747 3.147 2.997] 0.000 0.0 0.0 482 0.791 -145.8 -6723 907.6 20933 -53.4 -1223 | 9.103 32.1 1443 -1948 -5326 134 367 |0.0 0O 0.0 0 0.0 0 |-5280 15607 -590 |-11879 35115 -1328




Diplomové prace - Navrh konstrukce kfidla a podvozku kluzaku TST-14 MC

Pfiloha 2
Pripady zatizeni kfidla

stranka 19 z 26

Bc. Jan Stépanek

Pipad Popis m XCG xAcw xAcvoP V n L Lw CLw Mx Jx epsx  wxl .
[kg] [m] [m] [ml [m/s] [ka/m/s2]  [1] [N] [N] [1] [N*m] [kg*m2] [s-2] [s-1]
Kfidélkovy manévr pfi rychlosti VD a
7a n=2.66, pocatek klonéni, tFetinova 472 2775 3.137 7.743 7222 3194.83 266 12317 12908 0.3190 -18724 2322 -8 0 2.25
vychylka dolu
geometrie aerodynamické u€inky hmotové Ucinky setrvacné u€inky klonéni provoz. zatiz. k 0.25 | Poéetni zatizeni k 0.25

z c XxNH xCG x0.25| CMpf qMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL gm dTm TG dMbG MbG dMtG MtG|dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS MtCs
[(m] [m] ([m] [m] [m]] (1 [N*m/m][N*m][N*m] [1] [N] [N] _ [N*m] [N*m] [N*m] [N*m] J[kg/m] [N] [N]  [N*m] [N*m] [N*m] [N*m]} [N] [N] [N*m] [N*m] [N*m] [N*m]} [N] [N*m] [N*m]] [N] [N*m] [N*m] | [m] [N*m]
85 0.360 2.394 2.538 2.484|-0.110 -455 0.0 0 0.000 0.0 0 0.0 0 0.0 0 3.277 0.0 0 0.0 0 0.0 0 oo O 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.499 0.360 2.394 2.538 2.484] -0.110 -455 0.0 0 0.017 0.0 0 0.0 0 0.0 0 3277 0.1 0 0.0 0 0.0 0 |o2 o 0.0 0 0.0 0 0 0 0 1 0 0 2.858 0
8.496 0.360 2.394 2.538 2.484] -0.110 -456 0.1 0 0.051 -0.2 0 0.0 0 0.0 0 3277 03 0 0.0 0 0.0 0 Jo7 1 0.0 0 0.0 0 1 0 0 2 0 0 2.858 1
849 0.361 2394 2539 2.485| -0.110 -458 0.3 0 0.076 -0.5 -1 0.0 0 0.0 0 3286 05 1 0.0 0 0.0 0 |14 2 0.0 0 0.0 0 2 0 0 5 0 1 2.858 8
8.483 0.362 2.395 2.539 2.485|-0.110 -46.1 0.3 1 0.101 -0.8 -2 0.0 0 0.0 0 3.295 0.6 1 0.0 0 0.0 0 16 4 0.0 0 0.0 0 4 0 0 8 0 1 2.859 4
8.473 0.363 2.395 2.540 2.486] -0.110 -46.3 0.5 1 0.126 -15 -3 0.0 0 0.0 0 3304 0.9 2 0.0 0 0.0 0 |23 6 -01 0 0.0 0 5 0 1 12 0 2 2.859 6
8.462 0.364 2.396 2.541 2.487]-0.110 -46.6 0.5 2 0.146 -1.9 -5 0.1 0 0.0 0 3313 1.0 3] 0.0 0 0.0 0 |25 9 -01 0 0.0 0 7 0 1 16 0 3] 2.860 8
8.448 0.365 2.396 2.542 2.487]-0.110 -46.9 0.7 2 0.167 -2.7 -8 0.1 0 0.0 0 3323 12 4 -0.1 0 0.0 0 |32 12 -02 0 0.0 0 9 0 2 19 -1 8 2.861 11
8.432 0.367 2.397 2.544 2.488| -0.110 -47.4 0.8 3] 0.186 -3.5 -11 0.2 0 0.0 0 3341 14 6 -0.1 0 0.0 0 |36 15 -0.2 -1 0.0 0 10 0 2 23 -1 5 2.861 13
8.414 0.368 2.397 2.545 2.489] -0.110 -47.7 0.9 4 0.204 -4.3 -15 0.3 1 0.0 0 3350 1.6 7 -0.1 0 0.0 0 |41 19 -04 -1 0.0 0 12 -1 8 26 -2 6 2.862 16
8.393 0.370 2.398 2.546 2.491]-0.110 -483 1.0 5 0.221 -55 -21 0.4 1 0.0 0 3.368 1.8 9 -0.2 -1 0.0 0 |48 24 -05 -1 0.0 0 13 -1 3] 29 -2 7 2.863 18
8371 0.372 2.399 2.548 2.492| -0.110 -488 1.1 6 0.237 -6.2 -27 0.6 2 0.0 0 3386 1.9 11 -0.2 -1 0.0 0 |50 29 -06 -2 0.0 0 14 -1 4 30 -3 9 2.864 20
8.346 0.375 2400 2.550 2.494]-0.111 -49.7 1.2 7 0.252 -7.6 -35 0.9 3] -0.1 0 3.414 22 13 -0.3 -1 0.0 0 |58 35 -09 -3 0.1 0 14 -2 5 31 -4 11 2.865 22
832 0.377 2401 2552 2.496| -0.111 -50.2 1.3 9 0.267 -84 -43 11 4 -0.1 0 3432 23 16 -0.4 -2 0.0 0 |60 41 -11 -4 0.1 0 14 -2 6 31 -4 13 2.866 24
8.291 0.380 2402 2.554 2.497]-0.111 -51.1 15 10 0.282 -9.9 -53 15 5 -0.1 0 3459 2.6 18 -0.5 -2 0.0 0 |67 48 -14 -5 0.1 0 13 -2 7 30 -5 15 2.868 26
826 0.383 2404 2557 2.499| -0.111 -51.9 1.6 12 0.296 -11.2 -64 2.0 7 -0.1 0 3486 2.8 21 -0.7 -3 0.1 0 |72 55 -17 -7 0.1 1 12 -3 8 27 -6 17 2.869 27
8.228 0.386 2405 2.559 2501} -0.111 -52.8 1.7 13 0.312 -12.3 -76 2.4 10 -0.2 -1 3514 29 24 -0.8 -4 0.1 0 |75 63 -20 -9 0.2 1 10 -3 9 23 -7 20 2.870 28
8.193 0.390 2406 2.562 2.504] -0.111 -54.0 1.9 15 0.328 -14.3 -91 3.2 13 -0.2 -1 3550 3.2 27 -1.0 -4 0.1 0 |82 71 -25 -12 02 1 7 -3 10 17 -7 22 2.871 29
8.156 0.393 2.408 2.565 2.506] -0.111 -54.9 2.0 17 0.349 -16.2 -107 4.0 17 -0.2 -1 3577 35 31 -1.1 -6 0.1 0 |87 8 -29 -15 02 1 3] -3 11 8 -8 25 2.872 28
8.117 0.397 2409 2.568 2.509| -0.151 -76.2 2.6 20 0377 -186 -126 4.9 22 -0.3 -1 3.614 3.7 35 -1.3 -7 0.1 1 ]93 8 -35 -18 03 1 -2 -3 13 -5 -7 29 2.874 27
8.076 0.401 2411 2572 2511} -0.151 -77.8 3.2 23 0.413 -21.7  -147 6.0 28 -0.4 -2 3.650 3.9 38 -1.6 -9 0.1 1 ]98 99 -40 -22 03 2 -10 -3 15 -23 -7 35 2.875 26
8.033 0.405 2413 2575 2.514] -0.152 -79.4 3.4 26 0434 -242 -171 7.4 35 -0.5 -2 3.687 4.1 43 -1.8 -10 0.1 1 J103 109 -47 -27 04 2 -20 -2 18 -45 -5 40 2.876 24
7.987 0.409 2415 2578 2517]-0.152 -81.1 3.7 30 0.453 -27.2  -199 9.1 44 -0.6 -3 3723 45 47 -2.2 -13 0.2 1 J111 120 -55 -32 04 3] -32 -1 20 -71 -1 46 2.877 20
7.94 0414 2417 2582 2520| -0.152 -832 3.9 34 0465 -289 -228 10.7 55 -0.7 -4 3.769 4.6 52 -2.4 -15 0.2 1 J114 131 -62 -38 05 8 -44 1 23 -100 8 52 2.879 16
7.891 0.419 2419 2586 2.523|-0.152 -853 4.1 38 0.476 -31.2  -259 12.7 68 -0.8 -4 3.814 4.9 57 -2.8 -18 0.2 1 |120 143 -70 -45 0.6 4 -59 4 26 -132 10 59 2.880 12
7.84 0424 2421 2590 2.527|-0.152 -87.5 4.4 42 0.486 -336  -292 14.9 83 -1.0 -5 3860 5.1 62 -3.1 -21 0.3 2 |125 156 -8.0 -53 0.6 4 -75 8 29 -168 18 66 2.881 6
7.787 0.429 2423 2594 2530]-0.152 -89.6 4.7 47 0.494 -359  -328 174 100 -11 -6 3.905 54 67 -3.6 -24 0.3 2 |131 169 -9.0 -62 0.7 5 -92 13 32 -207 29 73 2.882 0
7.732 0434 2425 2599 2533]-0.153 -91.9 5.0 52 0501 -38.2 -366 202 120 -13 -8 3951 57 73 -4.0 -28 0.3 2 |13.6 183 -100 -72 0.8 6 |-111 19 36 -250 43 80 2.883 -7
7.675 0.440 2.427 2.603 2.537]-0.153 -945 53 57 0.507 -40.7  -407 232 143 -15 -9 4.005 6.0 79 -4.5 -33 0.4 3 |142 197 -11.2 -84 09 7 |-132 27 39 -296 60 88 2.884 -14
7.616 0.445 2430 2.608 2.541] -0.153 -96.8 5.6 63 0.513 -43.0  -450 266 170 -1.6 -11 4051 6.2 85 -5.0 -38 0.4 3 |148 212 -125 -96 0.9 8 |-154 36 43 -345 80 97 2.908 -30
7.555 0.451 2.432 2.613 2.545] -0.153 -99.6 6.0 69 0518 -455  -496 302 200 -2.0 -13 4105 6.5 91 -5.6 -44 0.4 3 |154 227 -138 -110 1.1 9 |-177 47 47 -399 105 105 | 2.910 -40
7.492 0.457 2435 2.617 2.549] -0.153 -102.4 6.4 75 0522 -48.1  -544 343 234 22 -15 4160 6.8 98 -6.2 -50 0.5 4 |16.0 243 -153 -125 1.2 10 | -202 59 51 -455 133 114 | 2.912 -51
7.428 0.464 2.437 2.623 2.553| -0.154 -105.7 6.7 82 0.527 -50.0 -594 380 272 -26 -18 4224 7.1 105 -6.7 -56 0.6 4 |163 259 -166 -142 1.4 11 | -229 74 55 -515 166 123 | 2.914 -63
7.361 0.470 2.440 2.628 2.557| -0.154 -1086 7.2 89 0.530 -53.3  -647 434 316 -27 -20 4278 75 113 -7.6 -64 0.6 5 |172 277 -185 -160 1.4 13 | -258 91 59 -580 205 133 | 2.916 -75
7.293 0.477 2443 2.633 2.562|-0.154 -112.1 75 97 0.533 -55.2  -702 478 363 -3.2 -24 4342 7.7 121 -8.2 -72 0.7 6 |175 294 -200 -180 1.6 14 | -288 111 64 -647 249 143 | 2.918 -88
7.223 0.483 2446 2.639 2566]-0.154 -1151 7.9 105 0536 -57.9 -760 532 417 -33 -27 4397 8.0 129 -9.0 -81 0.7 6 |18.1 312 -21.8 -202 1.6 16 | -319 133 68 -719 300 154 2920 -101
7.151 0.490 2.448 2.644 2571] -0.155 -1186 84 113 0538 -60.7 -821 59.1 476 -3.8 -31 4460 8.4 137 -9.9 -91 0.8 7 |18.7 331 -238 -226 1.9 18 | -353 159 73 -794 357 165 [2923 -115
7.077 0.497 2451 2.650 2.576] -0.155 -122.2 8.9 122 0541 -635 -884 654 541  -4.2 -35 4524 87 146 -10.8 -102 0.8 8 |19.3 350 -259 -252 2.0 20 | -389 187 78 -874 421 176 |2.925 -129
7.001 0.505 2.454 2.656 2.581] -0.155 -126.4 9.4 131 0542 -66.5 -951 723 613 -4.8 -40 4597 9.1 155 -11.8  -114 1.0 9 |19.9 370 -281 -280 23 22 | -426 220 83 -958 494 187 2927 -144
6.924 0512 2458 2.662 2.586| -0.155 -130.2 9.9 141 0544 -685 -1019 785 692 -5.0 -45 4661 9.4 164 -126  -126 1.0 10 |20.3 390 -30.1 -310 23 24 | -465 255 89 | -1046 575 199 2929 -160
6.845 0.520 2.461 2.669 2.591] -0.156 -1345 105 152 0545 -715 -1091 86.2 778 -57 -50 4734 938 174 -13.7  -140 11 11 |20.9 411 -325 -343 26 27 | -506 295 94 | -1138 665 212 |2931 -175
6.764 0.528 2.464 2.675 2.596] -0.156 -138.9 11.1 163 0546 -746 -1165 944 873 -6.1 -56 4.806 10.2 184 -149  -155 1.2 12 |215 433 -350 -378 28 30 | -549 340 100 | -1234 765 225 2933 -192
6.682 0.536 2.467 2.682 2.601] -0.156 -143.4 11.6 174 0546 -76.7 -1242 1019 974 -6.6 -63 4879 104 195 -16.0 -171 1.3 14 |21.8 455 -37.3 -415 3.0 33 | -593 388 106 | -1334 874 238 |2.935 -208
6.597 0.544 2471 2.688 2.607| -0.157 -148.0 124 187 0546 -80.7 -1323 1124 1087 -7.2 -70 4952 11.0 206 -175 -188 14 15 |22.7 477 -40.6 -456 3.2 36 | -640 443 112 | -1440 996 252 |2.938 -225
6.511 0.552 2.474 2.695 2.612] -0.157 -152.7 129 200 0546 -82.7 -1406 1209 1208 -7.7 -78 5.025 11.3 217 -18.6 -207 14 16 |23.0 500 -43.0 -499 3.3 39 | -689 502 118 | -1549 1130 266 |2.940 -241
6.424 0560 2.478 2.702 2.618] -0.157 -157.5 135 213 0545 -84.8 -1490 129.7 1337 -8.2 -86 5.098 11.6 228 -19.9  -227 15 18 |23.3 523 -455 -544 35 43 | -739 566 125 | -1662 1274 281 |2.942 -258
6.335 0.569 2.481 2.709 2.624] -0.157 -162.9 143 228 0543 -87.8 -1578 1405 1478 -9.2 -95 5180 12.0 240 -21.4  -248 1.7 20 |239 547 -48.7 -593 39 47 | -790 637 131 | -1778 1433 296 |2.944 -275
6.244 0578 2485 2.716 2.630| -0.158 -168.4 151 243 0540 -90.8 -1669 151.9 1630 -9.9 -105 | 5.262 125 253 -23.0 -271 18 21 |245 572 -520 -645 4.2 51 | -844 714 138 | -1900 1605 311 |2.947 -291
6.152 0.587 2.489 2.724 2.635] -0.158 -1740 158 258 0536 -925 -1761 1621 1792 -10.5 -116 | 5.343 1238 266 -244  -296 19 23 |24.8 597 -549 -700 44 55 | -899 796 145 | -2023 1792 327 |2.949 -306
6.058 0.596 2.493 2.731 2.642] -0.158 -179.8 16.6 275 0531 -95.0 -1856 1745 1966 -11.2 -127 | 5425 133 279 -26.2  -322 21 25 |253 622 -585 -758 4.6 60 | -955 886 153 | -2150 1994 344 |2951 -321
5963 0.605 2496 2.738 2.648] -0.159 -185.6 17.4 292 0523 -96.1 -1953 1855 2152 -11.9 -139 | 5507 13.7 293 -27.8  -350 2.2 28 |25.6 647 -61.5 -820 4.8 65 |-1012 982 161 | -2278 2210 361 |2953 -335
5.866 0.614 2.500 2.746 2.654] -0.159 -191.6 183 311 0510 -97.1 -2050 198.8 2351 -12.6 -151 | 5589 14.1 307 -29.8 -380 23 30 |26.1 673 -653 -885 5.1 70 |-1069 1086 169 | -2406 2443 380 |2.955 -346
5767 0.624 2.504 2.754 2.660] -0.159 -198.3 19.3 330 0495 -97.6 -2147 2126 2563 -13.9 -165 | 5.680 14.7 322 -31.8  -411 26 32 |26.6 700 -69.3 -954 5.6 75 |-1126 1197 177 | -2533 2694 398 |2958 -355
5.668 0.633 2.508 2.761 2.667] -0.160 -2045 19.9 350 0466 -934 -2241 221.8 2785 -14.0 -179 | 5762 14.9 336 -33.3  -445 26 35 |265 727 -71.9 -1026 55 81 |-1178 1314 186 | -2650 2956 418 |2.960 -360




Diplomové prace - Navrh konstrukce kidla a podvozku kluzaku TST-14 MC

Pfiloha 2

Pfipady zatiZeni kfidla

stranka 20 z 26

Bc. Jan Stépanek

geometrie

aerodynamické u€inky

hmotové Ucinky

setrvaéné ucinky klonéni

provoz. zatiz. k 0.25

Pocetni zatizeni k 0.25

z © XxNH xCG x0.25| CMpf qMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL qm dTm TG dMbG MbG dMtG MtG|dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS MtCs
[(m] [m] ([m] [m] [m]] [4 [N*m/m][N*m][N*m] [1] [N] [N] _ [N*m] [N*m] [N*m] [N*m] J[kg/m] [N] [N]  [N*m] [N*m] [N*m] [N*m]} [N] [N] [N*m] [N*m] [N*m] [N*m]] [N] [N*m] [N*m]] [N] [N*m] [N*m] | [m] [N*m]
56 0640 2511 2767 2.671] -0.120 -157.0 123 362 0430 -59.7 -2300 156.4 2941 -10.3 -190 | 5.826 103 347 -23.6  -468 g 37 |18.1 745 -50.6 -1077 4.1 85 |-1209 1396 190 | -2720 3141 427 2961 -363
5464 0.649 2517 2776 2.679] -0.120 -161.5 21.7 384 0.411 -1159 -2416 328.6 3270 -19.3 -209 | 5908 21.0 368 -50.0 -518 34 40 |36.3 781 -106.2 -1183 7.3 92 |-1268 1569 196 | -2852 3529 441 2965 -374
536 0.655 2521 2.783 2.685| -0.120 -1645 16.9 401 0.401 -87.3 -2504 260.4 3530 -14.7 -224 ] 5962 16.2 384 -39.9 -558 2.6 43 |27.3 808 -84.1 -1267 55 98 |-1311 1705 201 | -2951 3836 452 2.967 -382
5.254 0.662 2.526 2.790 2.691] -0.120 -168.0 17.6 418 0.395 -885 -2592 2748 3805 -16.1 -240 | 6.026 16.7 401 -425  -601 2.8 46 |27.6 836 -886 -1356 6.1 104 |-1356 1849 206 | -3050 4159 463 2970 -388
5.148 0.669 2.530 2.798 2.697] -0.120 -171.6 18.0 436 0.390 -88.3 -2680 284.1 4089 -16.7 -256 | 6.090 16.8 417 -44.2  -645 3.0 49 273 863 -915 -1447 6.3 110 [-1400 1997 211 | -3149 4493 474 12973 -393
5.04 0.676 2535 2.805 2.704| -0.120 -175.2 18.7 455 0.386 -90.0 -2770 299.2 4388 -17.5 -274 ] 6.154 173 435 -47.0  -692 3.2 52 |27.6 891 -96.2 -1544 6.5 117 |-1445 2153 216 | -3251 4844 485 2975 -398
4931 0.683 2539 2812 2.710] -0.120 -178.8 193 474 0.383 -91.0 -2861 3119 4700 -18.2 -292 | 6.217 177 452 -49.3  -741 3.3 55 |27.5 918 -100.1 -1644 6.8 123 |-1491 2316 221 | -3354 5210 497 2978 -401
482 0.690 2544 2820 2.716] -0.120 -1825 20.1 494 0.380 -93.0 -2954 3279 5028 -19.0 -311 | 6.281 182 471 -522 -793 35 59 |27.7 946 -105.0 -1749 7.1 131 |-1538 2486 226 | -3460 5594 509 2981 -405
4.708 0.697 2.549 2.827 2.723] -0.120 -186.2 20.7 515 0.378 -942 -3049 3414 5370 -19.7 -331 | 6.345 185 489 -54.8  -848 3.7 63 |27.6 974 -109.1 -1858 7.3 138 |-1586 2664 232 | -3568 5993 522 2,983  -407
4595 0.705 2.553 2.835 2.730| -0.120 -190.5 21.3 536 0.376 -95.7 -3144 3553 5725 -21.3 -352 | 6.418 18.9 508 -57.4  -906 4.0 67 ]27.5 1001 -113.1 -1971 8.0 146 |-1635 2849 237 | -3678 6409 534 2986 -409
4481 0.712 2558 2.843 2.736] -0.120 -1944 219 558 0.374 -97.0 -3241 369.5 6095 -21.2 -373 | 6.481 193 527 -60.1  -966 4.0 71 |27.4 1029 -117.3 -2088 7.8 154 |-1685 3041 243 | -3792 6841 548 2,989 -410
4366 0.719 2563 2.851 2.743| -0.120 -198.2 226 581 0.373 -985 -3340 3841 6479 -22.0 -395 | 6.545 19.6 547 -62.9 -1029 4.2 75 ]27.2 1056 -121.4 -2210 8.1 162 |-1737 3240 249 | -3908 7291 561 2991 -410
425 0.727 2568 2.859 2.750| -0.120 -202.6 232 604 0371 -100.1 -3440 399.0 6878 -23.7 -419 | 6.618 20.0 567 -65.8 -1094 4.6 80 |27.0 1083 -125.6 -2335 8.8 171 |-1790 3448 255 | -4027 7758 574 2994 -410
4133 0.734 2573 2.866 2.756| -0.120 -206.5 239 628 0.370 -101.6 -3541 4143 7292 -23.7 -443 ] 6.682 204 587 -68.7 -1163 45 84 ]26.8 1110 -129.8 -2465 8.6 179 |-1844 3664 262 | -4150 8243 589 2,997  -409
4.014 0.742 2578 2.875 2.763] -0.120 -211.1 248 653 0.369 -104.2 -3646 4338 7726 -25.6 -468 | 6.754 21.0 608 -72.4  -1236 5.0 89 ]26.8 1136 -135.2 -2600 9.3 188 |-1901 3890 268 | -4276 8752 603 3.000 -407
3.895 0.750 2.583 2.883 2.770] -0.120 -215.7 254 678 0.368 -105.0 -3751 446.3 8172 -26.3 -495 | 6.827 212 630 -749 -1310 5.2 94 1263 1163 -138.4 -2739 9.6 198 |-1958 4123 274 | -4406 9277 617 3.000 -395
3.775 0.757 2588 2.891 2.777] -0.120 -219.7 26.1 704 0.367 -106.6 -3857 4629 8635 -26.3 -521 ] 6.891 216 651 -78.1 -1389 5.1 99 ]26.0 1189 -142.6 -2881 9.3 207 |-2017 4365 281 | -4539 9821 633 3.003 -392
3.653 0.765 2.593 2.899 2.784] -0.120 -2244 271 732 0.366 -109.2 -3966 4839 9119 -28.3 -549 | 6.964 222 673 -822 -1471 56 105 |25.9 1215 -148.2 -3029 10.1 217 |-2078 4619 288 | -4676 10392 649 3.006 -388
3.531 0.773 2598 2.907 2.791] -0.120 -229.1 27.7 759 0.366 -110.2 -4077 4973 9616 -29.1 -578 | 7.037 224 696 -849 -1556 5.8 111 ]25.3 1240 -151.3 -3181 10.3 228 |-2141 4880 295 | -4817 10979 664 |3.009 -383
3408 0.781 2.603 2.916 2.799] -0.120 -233.8 285 788 0.365 -111.9 -4188 5152 10131 -30.1 -608 | 7.109 2238 719 -88.4 -1644 6.0 117 1249 1265 -155.6 -3336 10.6 238 |-2205 5151 302 | -4961 11590 680 |3.012 -377
3.284 0.789 2.609 2.924 2.806] -0.120 -238.7 29.3 817 0.364 -113.8 -4302 5335 10665 -31.1 -639 | 7.182 232 742 -92.0 -1736 6.3 123 1245 1289 -159.9 -3496 10.9 249 |-2271 5433 310 | -5110 12223 696 3.015 -370
3.159 0.797 2.614 2.933 2.813] -0.120 -2435 30.1 847 0.363 -115.6 -4418 5522 11217 -32.1 -672 | 7.255 237 765 -95.7 -1832 6.5 130 |24.0 1313 -164.2 -3660 11.1 260 |-2339 5725 317 | -5263 12881 713 3.017 -362
3.034 0.805 2.619 2.941 2.820] -0.120 -2484 30.7 878 0.362 -116.5 -4534 566.8 11784 -33.0 -704 | 7.328 23.9 789 -98.7 -1930 6.7 136 |23.3 1337 -167.1 -3827 11.3 272 |-2408 6026 325 | -5419 13559 730 3.020 -353
2907 0.813 2.624 2.950 2.828] -0.120 -253.4 319 910 0.362 -119.3 -4654 591.0 12375 -34.2 -739 | 7.401 245 814 -103.4 -2034 7.0 143 ]123.0 1360 -172.7 -4000 11.6 283 |-2480 6341 333 | -5580 14267 748 3.023 -344
278 0.821 2630 2.958 2.835| -0.120 -258.4 325 942 0361 -120.3 -4774 606.3 12981 -35.1 <774 | 7.474 2438 839 -106.5 -2140 7.2 150 ]22.2 1382 -175.5 -4176 11.8 295 |-2553 6665 341 | -5745 14997 766 3.027 -334
2,652 0.829 2.635 2.967 2.842] -0.120 -263.5 33.4 976 0.360 -122.1 -4896 626.7 13608 -36.2 -810 | 7546 252 864 -110.6 -2251 7.4 158 ]21.7 1403 -179.6 -4355 121 307 |-2629 7002 349 | -5914 15754 785 3.030 -322
2524 0.838 2.641 2.976 2.850] -0.120 -269.2 34.1 1010 0.359 -123.2 -5019 6425 14250 -38.4 -848 | 7.628 255 889 -113.8 -2365 8.0 166 ]20.9 1424 -182.3 -4538 12.8 320 |-2705 7348 356 | -6087 16533 802 3.033 -310
2395 0.846 2.646 2.984 2.858] -0.120 -274.4 351 1045 0.358 -125.0 -5144 663.6 14914 -38.3 -887 | 7.701 25.9 915 -118.1 -2483 7.9 174 120.2 1445 -186.4 -4724 125 333 |-2784 7707 365 | -6265 17341 821 3.036 -295
2265 0.854 2.652 2.993 2.865] -0.120 -279.6 36.0 1081 0.358 -127.0 -5271 6852 15599 -39.4 -926 | 7.774 264 942 -122.4 -2605 8.2 182 119.5 1464 -190.3 -4914 12.7 345 |-2865 8080 374 | -6447 18179 841 3.039 -280
2135 0.863 2.657 3.002 2.873] -0.120 -285.5 36.7 1118 0.357 -128.0 -5399 7019 16301 -41.7 -968 | 7.856 26.6 968 -1259 -2731 838 191 |18.7 1483 -192.8 -5107 135 359 |-2948 8463 382 | -6633 19042 859 3.042 -263
2.004 0.871 2.663 3.011 2.880] -0.120 -290.8 37.8 1155 0.356 -129.9 -5529 7243 17025 -41.6 -1009 | 7.929 27.1 995 -130.4 -2861 8.7 199 117.9 1501 -196.6 -5304 13.1 372 |-3033 8860 391 | -6824 19936 880 3.045 -245
1.873 0.880 2.668 3.020 2.888| -0.120 -296.9 38,5 1194 0355 -130.9 -5660 741.4 17767 -440 -1053 | 8.011 27.4 1023  -134.0 -2995 9.3 209 |17.0 1518 -198.8 -5502 13.8 386 |-3119 9269 399 | -7019 20855 899 3.048 -225
1741 0.888 2674 3.029 2.896| -0.120 -302.3 39.5 1233 0.354 -132.7 -5793 764.6 18531 -43.8 -1097 | 8.083 27.8 1051 -138.7 -3134 9.2 218 |16.1 1534 -202.5 -5705 13.4 399 |-3208 9692 409 | -7218 21808 920 3.051 -204
1609 0.897 2679 3.038 2.903| -0.120 -308.5 40.3 1274 0.354 -133.7 -5926 782.3 19314 -46.3 -1143 | 8.165 28.1 1079  -142.4 -3277 9.9 228 |15.1 1549 -204.4 -5909 14.2 413 |-3299 10128 418 | -7422 22788 940 |]3.054 -181
1476 0.905 2685 3.047 2.911| -0.120 -314.0 414 1315 0.352 -1355 -6062 806.2 20120 -46.1 -1190 | 8.238 28.6 1107  -147.3 -3424 9.8 237 |14.2 1563 -207.9 -6117 13.8 427 |-3391 10579 427 | -7631 23802 962 3.057 -155
1.343 0914 2690 3.056 2.919| -0.120 -320.3 422 1357 0.352 -136.5 -6198 824.4 20944 -48.7 -1238 | 8.320 289 1136 -151.1 -3575 10.5 248 |13.2 1576 -209.6 -6327 14.5 442 |-3486 11042 437 | -7843 24846 982 3.061 -129
121 0922 2.696 3.065 2.927| -0.120 -325.9 43.0 1400 0.350 -137.3 -6336 8426 21787 -48.2 -1286 | 8.393 29.1 1165 -155.0 -3730 10.3 258 |12.1 1588 -211.2 -6538 14.0 455 |-3582 11519 447 | -8059 25918 1005 |3.064 -101
1.076 0.931 2702 3.074 2.934| -0.120 -332.3 44.1 1444 0349 -139.1 -6475 867.6 22654 -51.1 -1338 | 8.475 29.6 1195 -160.1 -3890 11.1 269 |11.1 1599 -214.3 -6752 14.8 470 |-3680 12012 456 | -8281 27027 1026 |3.069 -87
0.942 0.939 2.707 3.083 2.942] -0.120 -338.0 449 1489 0.348 -139.9 -6615 886.4 23541 -50.6 -1388 | 8.548 29.9 1225 -164.1 -4054 10.8 280 | 9.9 1609 -215.7 -6968 14.2 485 |-3780 12519 467 | -8506 28167 1050 |3.072 -55
0.808 0.948 2.713 3.092 2.950] -0.120 -3445 457 1535 0.347 -140.7 -6755 905.2 24446 -53.3 -1441 | 8.630 30.2 1255 -168.2 -4222 116 292 | 8.8 1618 -216.8 -7185 15.0 499 |-3882 13039 476 | -8735 29337 1071 |3.075 -22
0.674 0.957 2.719 3.101 2.958] -0.120 -351.1 46.6 1582 0.345 -141.4 -6897 924.2 25370 -545 -1496 | 8.712 305 1286 -172.3 -4395 119 304 | 7.6 1626 -217.8 -7403 15.0 515 |-3986 13573 486 | -8968 30539 1093 |3.078 14
0.539 0.965 2.724 3.110 2.966] -0.120 -357.0 47.8 1629 0.344 -143.1 -7040 950.4 26321 -54.1 -1550 | 8.784 30.9 1316  -177.7 -4572 11.7 315 | 6.4 1632 -220.3 -7623 145 529 |-4091 14125 497 | -9205 31782 1118 |3.081 54
0.404 0.974 2.730 3.120 2.973] -0.120 -363.7 48.6 1678 0.342 -143.6 -7184 969.8 27290 -57.0 -1607 | 8.866 31.2 1348 -181.9 -4754 125 328 | 5.2 1637 -221.0 -7844 152 544 |-4198 14692 507 | -9447 33057 1140 |3.083 110
0.357 0977 2.732 3.123 2.976] -0.120 -365.9 17.1 1695 0.341 -50.1 -7234 340.0 27630 -19.8 -1627 | 8.894 10.9 1359 -63.9 -4818 43 332 | 1.4 1639 -77.0 -7921 5.2 549 |-4236 14891 511 | -9532 33505 1149 |3.084 125
0.135 0.991 2.741 3.138 2.989] 0.000 0.0 40.6 1736 0.338 -237.4 -7471 1658.6 29289 -96.0 -1723 | 9.021 52.3 1411 -313.2 -5131 211 353 | 5.8 1645 -365.1 -8286 24.6 574 |-4416 15871 486 | -9935 35711 1093

0 1.000 2.747 3.147 2.997] 0.000 0.0 0.0 1736 0.335 -144.6 -7616 1028.1 30317 -60.5 -1783 | 9.103 32.1 1443  -194.8 -5326 134 367 | 1.3 1646 -222.2 -8508 15.3 589 |-4527 16483 445 |-10185 37086 1001




Diplomové prace - Navrh konstrukce kfidla a podvozku kluzaku TST-14 MC

Pfiloha 2
Pripady zatizeni kfidla

stranka 21 z 26

Bc. Jan Stépanek

Pipad Popis m XCG xAcw xAcvoP V q n L Lw CLw Mx Jx epsx  wxl f
[kg] [m] [m] [ml [m/s] [ka/m/s2]  [1] [N] [N] [1] [N*m] [kg*m2] [s-2] [s-1]
Kfidélkovy manévr pfi rychlosti VD a
7b n=2.66, pocatek klonéni, tFetinova 472 2775 3.137 7.743 7222 3194.83 266 12317 12965 0.3190 18724 2322 8 0 2.25
vychylka nahoru
geometrie aerodynamické U¢inky hmotové uéinky setrvacné u€inky klonéni provoz. zatiz. k 0.25 | Poéetni zatizeni k 0.25

z c XxNH xCG x0.25| CMpf qMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL gm dTm TG dMbG MbG dMtG MtG| dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS MtCs
[(m] [m] ([m] [m] [m]] [4 ([N*m/m][N*m][N*m] [1] [N] [N] _ [N*m] [N*m] [N*m] [N*m] J[kg/m] [N] [N] [N*m] [N*m] [N*m] [N*m]] [N] [N] [N*m] [N*m] [N*m] [N*m]} [N] [N*m] [N*m]] [N] [N*m] [N*m] | [m] [N*m]
85 0.360 2.394 2.538 2.484| -0.110 -455 0.0 0 0.000 0.0 0 0.0 0 0.0 0 3.277 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.499 0.360 2.394 2.538 2.484] -0.110 -455 0.0 0 0.009 0.0 0 0.0 0 0.0 0 3277 0.1 0 0.0 0 0.0 0 |02 o0 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.496 0.360 2.394 2.538 2.484] -0.110 -456 0.1 0 0.028 -0.1 0 0.0 0 0.0 0 3277 03 0 0.0 0 0.0 0 |-07 -1 0.0 0 0.0 0 -1 0 0 -1 0 0 2.858 0
849 0.361 2394 2539 2.485| -0.110 -458 0.3 0 0.042 -0.3 0 0.0 0 0.0 0 3286 05 1 0.0 0 0.0 0 |-14 -2 0.0 0 0.0 0 -2 0 1 -4 0 1 2.858 0
8.483 0.362 2.395 2.539 2485|-0.110 -46.1 0.3 1 0.055 -0.4 -1 0.0 0 0.0 0 3.295 0.6 1 0.0 0 0.0 0 |-16 -4 0.0 0 0.0 0 -3 0 1 -7 0 2 2.859 -1
8.473 0.363 2.395 2.540 2.486] -0.110 -46.3 0.5 1 0.068 -0.8 -2 0.0 0 0.0 0 3304 0.9 2 0.0 0 0.0 0 |-23 -6 0.1 0 0.0 0 -5 0 1 -12 0 8 2.859 -1
8.462 0.364 2.396 2.541 2.487]-0.110 -46.6 0.5 2 0.078 -1.0 -3 0.0 0 0.0 0 3313 1.0 3] 0.0 0 0.0 0 |-25 -9 0.1 0 0.0 0 -8 0 2 -18 0 5 2.860 -2
8.448 0.365 2.396 2.542 2.487]-0.110 -46.9 0.7 2 0.088 -1.4 -4 0.1 0 0.0 0 3323 12 4 -0.1 0 0.0 0 |32 -12 02 0 0.0 0 -11 0 8 -26 1 6 2.861 -3
8.432 0.367 2.397 2.544 2.488| -0.110 -47.4 0.8 3] 0.096 -1.8 -6 0.1 0 0.0 0 3341 14 6 -0.1 0 0.0 0 |36 -15 02 1 0.0 0 -15 1 4 -35 1 8 2.861 -5
8.414 0.368 2.397 2.545 2.489] -0.110 -47.7 0.9 4 0.103 -2.2 -8 0.1 0 0.0 0 3350 1.6 7 -0.1 0 0.0 0 |41 -19 04 1 0.0 0 -20 1 5 -45 2 10 2.862 -6
8.393 0.370 2.398 2.546 2.491] -0.110 -483 1.0 5 0.109 -2.7 -11 0.2 1 0.0 0 3368 1.8 9 -0.2 -1 0.0 0 |-48 -24 05 1 0.0 0 -26 1 6 -58 3] 13 2.863 -9
8371 0.372 2.399 2.548 2.492| -0.110 -488 1.1 6 0112 -2.9 -14 0.3 1 0.0 0 3386 1.9 11 -0.2 -1 0.0 0 |50 -29 06 2 0.0 0 -32 2 7 72 5 16 2.864 -11
8.346 0.375 2400 2.550 2.494]-0.111 -49.7 1.2 7 0.115 -3.4 -17 0.4 1 0.0 0 3.414 22 13 -0.3 -1 0.0 0 |58 -35 09 3] -0.1 0 -39 3] 8 -87 7 19 2.865 -14
832 0.377 2401 2552 2.496| -0.111 -50.2 1.3 9 0.116 -3.6 -21 0.5 2 0.0 0 3432 23 16 -0.4 -2 0.0 0 |60 -4 11 4 -0.1 0 -46 4 10 -104 10 22 2.866 -17
8.291 0.380 2402 2.554 2.497]-0.111 -51.1 15 10 0.114 -4.0 -25 0.7 3] 0.0 0 3459 2.6 18 -0.5 -2 0.0 0 |67 -48 14 5 -0.1 0 -54 6 11 -122 13 26 2.868 -20
826 0.383 2404 2557 2.499| -0.111 -519 1.6 12 0.110 -4.2 -29 0.9 8 -0.1 0 3486 2.8 21 -0.7 -3 0.1 0 |-72 -55 17 7 -0.1 -1 -63 8 13 -141 18 29 2.869 -23
8.228 0.386 2405 2.559 2501} -0.111 -52.8 1.7 13 0.102 -4.0 -33 11 5 -0.1 0 3514 29 24 -0.8 -4 0.1 0 |-75 -63 20 9 -0.2 -1 -71 10 15 -161 23 33 2.870 -26
8.193 0.390 2406 2.562 2.504] -0.111 -54.0 1.9 15 0.090 -3.9 -37 13 6 -0.1 0 3550 3.2 27 -1.0 -4 0.1 0 |82 -711 25 12 -02 -1 -80 13 17 -181 29 38 2.871 -29
8.156 0.393 2.408 2.565 2.506] -0.111 -54.9 2.0 17 0.069 -3.2 -40 15 7 -0.1 0 3577 35 31 -1.1 -6 0.1 0 |-87 -80 29 15  -02 -1 -89 16 19 -200 37 43 2.872 -31
8.117 0.397 2409 2.568 2.509] -0.031 -158 1.4 19 0.030 -15 -42 1.6 9 -0.1 -1 3.614 37 35 -1.3 -7 0.1 1 ]-93 -89 35 18 -03 -1 -96 20 20 -216 45 46 2.874 -33
8.076 0.401 2411 2572 2511]-0.031 -16.2 0.7 19 -0025 13 -40 1.7 11 -0.1 -1 3.650 3.9 38 -1.6 -9 0.1 1 ]-98 -9 40 22 -03 -2 | -100 24 21 -226 54 48 2.875 -35
8.033 0.405 2413 2575 2.514]| -0.032 -16.6 0.7 20 -0.053 29 -37 1.6 12 -0.1 -1 3.687 4.1 43 -1.8 -10 0.1 1 |-103 -109 4.7 27 -04 -2 |-104 29 22 -233 64 49 2.876 -35
7.987 0.409 2415 2578 2517|-0.032 -17.0 0.8 21  -0.075 45 -33 15 14 -0.1 -1 3723 45 47 -2.2 -13 0.2 1 |-111 -120 55 32 -04 -3 ]-106 33 23 -238 75 51 2.877 -35
7.94 0414 2417 2582 2520| -0.032 -17.5 0.8 22 -0.087 54 -27 13 15 -0.1 -1 3769 4.6 52 -2.4 -15 0.2 1 |-114 -131 6.2 38 -05 -3 | -107 38 24 -241 87 53 2.879 -33
7.891 0.419 2419 2.586 2.523]|-0.032 -18.0 0.9 22 -0.097 6.4 -21 1.0 16 -0.1 -1 3.814 4.9 57 -2.8 -18 0.2 1 |-120 -143 7.0 45  -0.6 -4 |-108 44 25 -243 98 55 2.880 -31
7.84 0424 2421 2590 2.527|-0.032 -185 0.9 23  -0105 7.2 -14 0.7 17 0.0 -1 3860 5.1 62 -3.1 -21 0.3 2 |-125 -156 8.0 53 -0.6 -4 | -108 49 26 -243 111 58 2.881 -28
7.787 0.429 2423 2594 2530|-0.032 -191 1.0 24 -0110 8.0 -6 0.3 17 0.0 -1 3.905 54 67 -3.6 -24 0.3 2 |-131 -169 9.0 62 -0.7 -5 |-108 55 27 -243 124 60 2.882 -25
7.732 0434 2425 2599 2533]|-0.033 -196 1.1 25 -0114 87 8 -0.2 17 0.0 -1 3951 57 73 -4.0 -28 0.3 2 |-136 -183 100 72 -0.8 -6 | -107 61 28 -241 137 63 2.883 -21
7.675 0.440 2.427 2.603 2.537]|-0.033 -203 1.1 27 -0117 94 12 -0.7 16 0.0 -1 4.005 6.0 79 -4.5 -33 0.4 3 |-142 -197 112 84 -09 -7 | -106 67 29 -239 151 66 2.884 -17
7.616 0.445 2430 2.608 2.541] -0.033 -209 1.2 28 -0.119 10.0 22 -1.3 15 0.1 -1 4051 6.2 85 -5.0 -38 0.4 3 |-148 -212 125 96 -09 -8 | -105 73 31 -235 164 69 2.908 -17
7.555 0.451 2.432 2.613 2.545| -0.033 -21.6 13 29 -0120 105 33 -2.0 13 0.1 -1 4105 6.5 91 -5.6 -44 0.4 3 |-154 -227 138 110 -1.1 -9 |-103 79 32 -232 179 72 2.910 -12
7.492 0457 2435 2.617 2549]-0.033 -223 14 30 -0120 11.0 44 -2.8 10 0.2 -1 4160 6.8 98 -6.2 -50 0.5 4 |-16.0 -243 153 125 -12 -10 |-101 86 34 -227 193 76 2912 -7
7.428 0.464 2437 2.623 2.553]| -0.034 -232 15 32 -0120 114 55 -3.5 7 0.2 0 4224 7.1 105 -6.7 -56 0.6 4 |-163 -259 166 142 -14 -11 | -99 92 35 -223 207 80 2.914 -1
7.361 0.470 2.440 2.628 2.557| -0.034 -239 1.6 33 -0119 120 67 -4.5 2 0.3 0 4278 75 113 -7.6 -64 0.6 5 |-172 -277 185 160 -1.4 -13 | -97 99 37 -217 222 84 2.916 6
7.293 0.477 2443 2.633 2.562| -0.034 -248 17 35 -0118 122 79 -5.4 -3 0.4 0 4342 7.7 121 -8.2 -72 0.7 6 |-175 -294 200 180 -16 -14 | -94 105 39 -212 236 88 2.918 13
7.223 0.483 2.446 2.639 2.566| -0.034 -256 1.8 37 -0116 125 92 -6.4  -10 0.4 1 4397 8.0 129 -9.0 -81 0.7 6 |-181 -312 218 202 -16 -16 | -92 111 41 -206 251 93 2.920 20
7.151 0.490 2.448 2.644 2571]|-0.035 -26.6 1.9 39 -0114 128 105 -75  -17 0.5 1 4460 8.4 137 -9.9 -91 0.8 7 |-187 -331 238 226 -19 -18 | -89 118 44 -201 265 98 2.923 27
7.077 0.497 2451 2.650 2.576] -0.035 -275 2.0 41 -0111 131 118 -87  -26 0.6 2 4524 87 146 -10.8 -102 0.8 8 |-193 -350 259 252 -20 -20 | -87 124 46 -195 280 103 | 2.925 35
7.001 0.505 2.454 2.656 2.581]-0.035 -28.7 2.1 43  -0.108 132 131 9.9  -36 0.7 2 4597 9.1 155 -11.8  -114 1.0 9 |-199 -370 281 280 -23 -22 | -84 131 48 -190 294 109 | 2.927 43
6.924 0.512 2458 2.662 2.586| -0.035 -29.7 2.2 45  -0.104 131 144 -11.1 47 0.7 8 4661 9.4 164 -126  -126 1.0 10 |-20.3 -390 30.1 310 -23 -24 | -82 137 51 -185 308 115 | 2.929 51
6.845 0.520 2.461 2.669 2.591] -0.036 -30.8 2.4 48 -0.100 131 157 -12.4  -59 0.8 4 4734 938 174 -13.7  -140 11 11 |-209 -411 325 343 -26 -27 | -80 143 54 -180 322 121 | 2.931 60
6.764 0.528 2.464 2.675 2.596| -0.036 -32.1 25 50 -0.095 13.0 170 -13.8  -73 0.9 5 4.806 10.2 184 -149  -155 1.2 12 |-215 -433 350 378 -28 -30 | -78 150 57 -177 337 128 | 2.933 69
6.682 0.536 2.467 2.682 2.601| -0.036 -33.3 2.7 53 -0.090 126 183 -15.0 -88 1.0 6 4879 104 195 -16.0 -171 1.3 14 |-21.8 -455 373 415 -30 -33 | -77 156 60 -174 351 135 |2.935 77
6.597 0.544 2.471 2.688 2.607| -0.037 -346 2.9 56 -0.084 123 195 -16.6 -105 1.1 7 4952 11.0 206 -175 -188 14 15 |-22.7 -477 40.6 456 -32 -36 | -77 162 63 -172 366 143 | 2.938 86
6.511 0.552 2.474 2.695 2.612] -0.037 -359 3.0 59 -0.077 116 207 -17.8  -122 11 8 5.025 11.3 217 -18.6 -207 14 16 |-23.0 -500 43.0 499 -33 -39 | -77 169 67 -172 380 151 | 2.940 94
6.424 0.560 2.478 2.702 2.618] -0.037 -37.2 3.2 62 -0.069 10.7 217 -18.9 -141 1.2 9 5.098 11.6 228 -19.9  -227 15 18 |-233 -523 455 544 -35 -43 | -78 176 71 -175 396 159 2942 103
6.335 0.569 2.481 2.709 2.624] -0.037 -38.8 3.4 65 -0.059 9.6 227 -20.2 -162 1.3 10 5180 12.0 240 -21.4  -248 1.7 20 |-239 -547 487 593 -39 -47 | -80 183 75 -180 412 168 2944 110
6.244 0578 2485 2.716 2.630| -0.038 -40.3 3.6 69 -0.049 83 235 -21.4 -183 14 12 5262 125 253 -23.0 -271 18 21 |-245 -572 520 645 -42 51 | -84 191 79 -188 429 177 |2.947 118
6.152 0.587 2.489 2.724 2.635|-0.038 -41.9 3.8 73 -0.035 6.1 241 -222 -205 14 13 5343 128 266 -244  -296 19 23 |-248 -597 549 700 -44 55| -89 199 83 -201 447 187 2949 124
6.058 0.596 2.493 2.731 2.642] -0.038 -43.6 4.0 77  -0.020 35 245 -23.0 -228 15 15 5425 133 279 -26.2  -322 21 25 |-253 -622 585 758 -46 -60 | -98 208 88 -220 468 197 2951 129
5963 0.605 2.496 2.738 2.648| -0.039 -453 4.2 81 -0.001 0.2 245 -233 -252 15 16 5507 137 293 -27.8  -350 2.2 28 |-25.6 -647 615 820 -48 -65 |-110 218 92 -247 491 207 |2.953 132
5.866 0.614 2.500 2.746 2.654] -0.039 -47.1 45 85 0.029 -55 240 -232 -275 15 18 5589 14.1 307 -29.8 -380 23 30 |-26.1 -673 653 88 -51 -70 |-127 231 97 -286 519 218 |2.955 132
5767 0.624 2.504 2.754 2.660| -0.039 -49.0 4.8 90 0.065 -12.8 227 -225 -297 15 19 5.680 14.7 322 -31.8  -411 26 32 |-266 -700 69.3 954 -56 -75 | -152 246 102 | -341 553 229 |2.958 128
5.668 0.633 2.508 2.761 2.667] -0.040 -50.9 4.9 95 0.123 -24.7 202 -20.0 -317 13 20 5762 149 336 -33.3  -445 26 35 |-265 -727 719 1026 -55 -81 |-188 264 107 | -423 595 240 |2.960 116




Diplomové prace - Navrh konstrukce kidla a podvozku kluzaku TST-14 MC stranka 22 z 26 Bc. Jan Stépanek
Pfiloha 2
Pfipady zatiZeni kfidla

geometrie aerodynamické U¢inky hmotové uéinky setrvacné u€inky klonéni provoz. zatiz. k 0.25 | Poéetni zatizeni k 0.25

z ¢ xNH xCG x0.25]CMpf qgMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL [ gm dTm TG dMbG MbG dMtG MtG|dTi Ti dMbi Mbi dMti Mti|[ T  Mb Mt T Mb Mt [ xCsS MtCS
(m] [(m] [m] [m] [m]] (4 [N*m/m][N*m] [N*m] [1] [NI] [N] [N*m] [N*m] [N*m] [N*m] J[kg/m] [N] [N] [N*m] [N*m] [N*m] [N*m]] [N] [N] [N*m] [N*m] [N*m] [N*m]] [N] [N*m] [N*m]] [N] [N*m] [N*m] | [m] [N*m]

56 0640 2511 2767 2.671] -0.120 -157.0 7.1 102 0.198 -27.5 175 -11.9  -329 0.8 21 5.826 10.3 347 -23.6  -468 g 37 |-18.1 -745 50.6 1077 -41 -85 |-223 280 114 -503 629 255 2.961 110
5464 0.649 2517 2.776 2.679| -0.120 -161.5 21.7 124 0.241 -68.1 107 -145 -344 0.9 22 5.908 21.0 368 -50.0 -518 34 40 |-36.3 -781 106.2 1183 -73 -92 | -307 321 134 -690 723 302 2.965 105
536 0.655 2521 2.783 2.685| -0.120 -1645 169 141 0.264 -57.4 49 -5.1 -349 0.3 22 5962 16.2 384 -39.9 -558 2.6 43 |-27.3 -808 84.1 1267 -55 -98 | -375 360 150 -844 811 338 2.967 99
5.254 0.662 2.526 2.790 2.691] -0.120 -168.0 17.6 158 0.280 -62.7 =13 14 -347 -01 22 6.026 16.7 401 -425  -601 2.8 46 |-27.6 -836 88.6 1356 -6.1 -104 | -449 408 166 | -1010 918 373 2.970 92
5.148 0.669 2.530 2.798 2.697| -0.120 -171.6 18.0 176 0.291 -65.9 -79 84 -339 -05 22 6.090 16.8 417 -44.2  -645 3.0 49 |-27.3 -863 915 1447 -63 -110]-525 464 182 | -1182 1043 409 2.973 83
5.04 0.676 2535 2.805 2.704| -0.120 -175.2 18.7 195 0.301 -70.2 -150 16.2 -323 -0.9 21 6.154 173 435 -47.0  -692 3.2 52 |-276 -891 96.2 1544 -65 -117]-606 529 198 | -1363 1190 445 2875 74
4931 0.683 2.539 2.812 2.710] -0.120 -178.8 193 214 0.308 -73.4  -223 243 -298 -14 19 6.217 17.7 452 -49.3 -741 3.3 55 |-27.5 -918 100.1 1644 -6.8 -123]-689 604 214 | -1550 1359 481 2.978 65
482 0.690 2544 2820 2.716] -0.120 -1825 201 234 0315 -77.0 -300 333 -265 -19 17 6.281 18.2 471 -522 -793 35 59 |-27.7 -946 105.0 1749 -7.1 -131|-775 690 230 | -1745 1553 517 2.981 56
4.708 0.697 2.549 2.827 2.723]| -0.120 -186.2 20.7 255 0.320 -79.9 -380 425 -223 -25 115 6.345 185 489 -54.8 -848 3.7 63 |-27.6 -974 109.1 1858 -7.3 -138| -864 787 246 | -1945 1771 553 2.983 46
4595 0.705 2553 2.835 2.730| -0.120 -190.5 213 276 0.324 -82.6 -462 523 -170 -31 12 6.418 18.9 508 -57.4  -906 4.0 67 |-27.5 -1001 113.1 1971 -8.0 -146] -956 895 261 | -2150 2014 588 2.986 37

4481 0.712 2558 2.843 2.736| -0.120 -1944 219 298 0.328 -85.1 -548 624 -108 -3.6 8 6.481 193 527 -60.1  -966 4.0 71 |-27.4 -1029 117.3 2088 -7.8 -154 |-1049 1015 277 | -2360 2283 624 ]2.989 28
4366 0.719 2563 2.851 2.743| -0.120 -198.2 226 321 0.332 -87.6 -635 730 -35 -4.2 4 6.545 19.6 547 -62.9 -1029 4.2 75 |-27.2 -1056 121.4 2210 -8.1 -162 |-1144 1146 293 | -2574 2579 659 2.991 19
425 0.727 2568 2.859 2.750| -0.120 -202.6 232 344 0334 -90.1 =725 84.1 49 -5.0 -1 6.618 20.0 567 -65.8 -1094 4.6 80 |-27.0 -1083 125.6 2335 -8.8 -171]-1241 1290 309 | -2792 2903 694 |2.994 11
4133 0.734 2573 2.866 2.756| -0.120 -206.5 239 368 0.337 -924 -818 95.7 145 =55 -6 6.682 20.4 587 -68.7 -1163 45 84 ]-26.8 -1110 129.8 2465 -8.6 -179 |-1340 1447 324 | -3015 3255 730 | 2.997 4
4.014 0.742 2578 2.875 2.763]| -0.120 -211.1 248 393 0.339 -955 -913 108.7 254 -6.4 -13 6.754 21.0 608 -72.4  -1236 5.0 89 |-26.8 -1136 135.2 2600 -9.3 -188 |-1441 1618 340 | -3243 3641 764 ]3.000 -2
3.895 0.750 2.583 2.883 2.770] -0.120 -215.7 254 418 0.340 -97.1 -1010 120.2 374 7.1 -20 6.827 21.2 630 -749 -1310 5.2 94 ]-26.3 -1163 138.4 2739 -9.6 -198 |-1543 1802 355 | -3473 4055 798 3.000 0
3.775 0.757 2588 2.891 2.777] -0.120 -219.7 26.1 444 0.342 -99.2 -1109 133.1 507 -7.6 -27 6.891 21.6 651 -78.1 -1389 5.1 99 ]-26.0 -1189 142.6 2881 -9.3 -207 |-1647 2000 370 | -3706 4499 833 3.003 -4
3.653 0.765 2.593 2.899 2.784] -0.120 -224.4 27.1 472 0.343 -1023 -1212 1478 655 -8.7 -36 6.964 22.2 673 -822 -1471 56 105 |-25.9 -1215 148.2 3029 -10.1 -217 |-1753 2214 385 | -3944 4980 867 3.006 =7

3.531 0.773 2598 2.907 2.791] -0.120 -229.1 27.7 499 0.344 -103.8 -1316 160.5 815 -9.4 -45 7.037 224 696 -849 -1556 5.8 111 |-25.3 -1240 151.3 3181 -10.3 -228 |-1860 2440 400 | -4184 5491 900 3.009 -10
3408 0.781 2.603 2.916 2.799] -0.120 -233.8 285 528 0.345 -106.0 -1422 1748 990 -10.2 -56 7.109 2238 719 -88.4 -1644 6.0 117 |-24.9 -1265 155.6 3336 -10.6 -238 |-1968 2682 414 | -4427 6035 932 3.012 -11
3.284 0.789 2.609 2.924 2.806] -0.120 -238.7 29.3 557 0.346 -108.2 -1530 189.7 1180 -11.1 -67 7.182 232 742 -92.0 -1736 6.3 123 |-245 -1289 159.9 3496 -10.9 -249 |-2077 2940 429 | -4674 6615 965 3.015 -10

3.159 0.797 2.614 2.933 2.813] -0.120 -2435 30.1 587 0.347 -1104 -1640 205.0 1385 -11.9 =79 7.255 237 765 -95.7 -1832 6.5 130 |-24.0 -1313 164.2 3660 -11.1 -260 |-2188 3213 443 | -4923 7230 997 3.017 =9
3.034 0.805 2.619 2.941 2.820] -0.120 -2484 30.7 618 0.347 -111.7 -1752 219.0 1604 -12.7 -91 7.328 239 789 -98.7 -1930 6.7 136 |-23.3 -1337 167.1 3827 -11.3 -272|-2299 3501 457 | -5173 7877 1028 | 3.020 -6
2907 0.813 2.624 2.950 2.828] -0.120 -253.4 319 650 0.348 -114.7 -1867 237.0 1841 -13.7 -105 | 7.401 245 814  -1034 -2034 7.0 143 |-23.0 -1360 172.7 4000 -11.6 -283 |-2412 3807 471 | -5427 8566 1060 |3.023 =2
278 0.821 2630 2.958 2.835|-0.120 -258.4 325 682 0.348 -116.0 -1983 251.8 2093 -14.6 -120 | 7.474 2438 839 -106.5 -2140 7.2 150 |-22.2 -1382 1755 4176 -11.8 -295|-2526 4128 485 | -5683 9288 1091 |3.027 2
2652 0.829 2.635 2.967 2.842] -0.120 -263.5 33.4 716 0.349 -118.2 -2101 2689 2362 -15.5 -135 | 7546 252 864 -1106 -2251 7.4 158 |-21.7 -1403 179.6 4355 -12.1 -307 |-2640 4466 498 | -5941 10048 1121 |3.030 9

2524 0.838 2.641 2.976 2.850] -0.120 -269.2 34.1 750 0.349 -119.5 -2220 2842 2646 -17.0 -152 | 7.628 255 889 -113.8 -2365 8.0 166 |-20.9 -1424 182.3 4538 -12.8 -320 |-2755 4819 511 | -6199 10842 1149 |3.033 17
2395 0.846 2.646 2.984 2.858] -0.120 -274.4 351 785 0.349 -121.6 -2342 302.1 2948 -17.4 -170 | 7.701  25.9 915  -118.1 -2483 7.9 174 |-20.2 -1445 186.4 4724 -125 -333 |-2871 5189 524 | -6460 11675 1178 |3.036 27
2265 0.854 2.652 2.993 2.865] -0.120 -279.6 36.0 821 0.349 -123.8 -2465 3205 3268 -18.4 -188 | 7.774 264 942  -122.4 -2605 8.2 182 |-19.5 -1464 190.3 4914 -12.7 -345]-2988 5577 536 | -6723 12549 1207 |3.039 38
2135 0.863 2.657 3.002 2.873] -0.120 -285.5 36.7 858 0.349 -125.0 -2591 336.8 3605 -20.0 -208 | 7.856 26.6 968 -1259 -2731 8.8 191 |-18.7 -1483 192.8 5107 -13.5 -359 |-3105 5981 548 | -6986 13457 1233 |3.042 51
2,004 0.871 2.663 3.011 2.880] -0.120 -290.8 37.8 895 0.349 -127.1 -2718 356.0 3961 -20.4 -228 | 7929 271 995  -1304 -2861 8.7 199 |-17.9 -1501 196.6 5304 -13.1 -372|-3223 6403 560 | -7251 14407 1261 |3.045 66
1.873 0.880 2668 3.020 2.888] -0.120 -296.9 385 934 0.349 -1284 -2846 3728 4334 -221 -251 | 8.011 274 1023 -1340 -2995 9.3 209 |-17.0 -1518 198.8 5502 -13.8 -386 |-3341 6841 572 | -7517 15392 1286 |3.048 83
1.741 0.888 2674 3.029 2.896] -0.120 -302.3 395 973 0.348 -130.4 -2976 3929 4727 -225 -273 | 8.083 27.8 1051 -138.7 -3134 9.2 218 |-16.1 -1534 2025 5705 -13.4 -399 |-3459 7297 583 | -7784 16419 1313 |3.051 101
1.609 0.897 2679 3.038 2.903| -0.120 -308.5 40.3 1014 0.348 -131.6 -3108 410.3 5137 -243 -297 | 8.165 281 1079 -142.4 -3277 9.9 228 |-15.1 -1549 204.4 5909 -14.2 -413)|-3578 7770 594 | -8051 17482 1337 |3.054 121
1.476 0.905 2685 3.047 2.911] -0.120 -314.0 414 1055 0.347 -1336 -3242 4311 5568 -24.7 -322 | 8.238 28.6 1107 -147.3 -3424 9.8 237 |-14.2 -1563 207.9 6117 -13.8 -427 |-3697 8262 605 | -8319 18588 1362 |3.057 144
1.343 0914 2690 3.056 2.919| -0.120 -320.3 42.2 1097 0.347 -1348 -3376 449.1 6017 -26.5 -349 | 8320 28.9 1136 -151.1 -3575 105 248 |-13.2 -1576 209.6 6327 -14.5 -442]-3816 8769 615 | -8587 19731 1385 |3.061 168
121 0922 2.696 3.065 2.927| -0.120 -325.9 43.0 1140 0.346 -135.7 -3512 467.1 6484 -26.7 -375 ] 8393 291 1165 -155.0 -3730 10.3 258 |-12.1 -1588 211.2 6538 -14.0 -455]-3935 9292 626 | -8854 20908 1409 |3.064 194
1.076 0.931 2702 3.074 2.934] -0.120 -332.3 44.1 1184 0.346 -137.8 -3650 489.1 6973 -28.8 -404 | 8.475 29.6 1195 -160.1 -3890 11.1 269 |-11.1 -1599 214.3 6752 -14.8 -470 |-4054 9836 636 | -9122 22131 1430 |3.069 204
0.942 0.939 2.707 3.083 2.942] -0.120 -338.0 449 1229 0.345 -138.7 -3789 507.7 7481 -29.0 -433 | 8548 29.9 1225 -164.1 -4054 10.8 280 | -9.9 -1609 215.7 6968 -14.2 -485]-4173 10395 646 | -9390 23389 1453 |3.072 234
0.808 0.948 2.713 3.092 2.950] -0.120 -344.5 45.7 1275 0.344 -139.7 -3928 526.4 8008 -31.0 -464 | 8.630 30.2 1255 -168.2 -4222 116 292 | -8.8 -1618 216.8 7185 -15.0 -499 |-4291 10970 655 | -9656 24683 1473 |3.075 265
0.674 0.957 2.719 3.101 2.958] -0.120 -351.1 46.6 1322 0.343 -140.6 -4069 5452 8553 -32.1 -496 | 8.712 305 1286 -172.3 -4395 119 304 | -7.6 -1626 217.8 7403 -15.0 -515]-4409 11561 663 | -9921 26012 1492 |3.078 298
0.539 0.965 2.724 3.110 2.966] -0.120 -357.0 47.8 1369 0.342 -1424 -4211 5685 9121 -324 -529 | 8.784 30.9 1316  -177.7 -4572 11.7 315 | -6.4 -1632 220.3 7623 -14.5 -529 |-4527 12172 673 |-10186 27387 1514 |3.081 337
0.404 0974 2.730 3.120 2.973] -0.120 -363.7 48.6 1418 0.341 -143.1 -4354 5879 9709 -34.6 -563 | 8.866 31.2 1348 -181.9 -4754 125 328 | -5.2 -1637 221.0 7844 -15.2 -544]-4644 12799 681 |-10449 28798 1532 |3.083 392
0.357 0977 2.732 3.123 2.976] -0.120 -365.9 17.1 1435 0.340 -499 -4404 207.0 9916 -12.0 -575 | 8.894 10.9 1359 -63.9 -4818 43 332 | -14 -1639 77.0 7921 -52 -549 |-4685 13019 684 |-10540 29293 1538 |3.084 406
0.135 0.991 2.741 3.138 2.989] 0.000 0.0 40.6 1476 0.337 -237.1 -4642 1030.4 10947 -59.7 -635 | 9.021 523 1411 -313.2 -5131 211 353 | -5.8 -1645 365.1 8286 -24.6 -574 |-4875 14101 655 |-10969 31728 1473
0 1.000 2.747 3.147 2.997] 0.000 0.0 0.0 1476 0.335 -144.6 -4786 646.1 11593 -38.0 -673 ] 9.103 32.1 1443 -194.8 -5326 134 367 | -1.3 -1646 222.2 8508 -15.3 -589 |-4989 14775 611 |]-11225 33244 1374




Diplomova prace - Navrh konstrukce kfidla a podvozku kluzéku TST-14 MC

Pfiloha 2
Pripady zatiZeni kridla

stranka 23 z 26

Bc. Jan Stépanek

Jx

o ; m XCG xAacw xAcvop V n L Lw CLw Mx epsx  wxl

PHipad Popis [kg] [m] [m] [ml [m/s] [ka/m/s2]  [1] [N] [N] [1] [N*m] [kg;mz [s-2] [s-1] f
Kfidélkovy manévr pfi rychlosti VD a
7C n=2.66, ustalené klonéni, tfetinova 472 2.78 3.137 7.743 72.22 3194.83 2.66 12317 12908 0.3190 0 2322 0 -0.052 2.25
vychylka dolu
geometrie aerodynamicke ucinky hmotové ucinky setrvacné ucinky kloneni provoz. zatiz. k 0.25]Pocetni zatizeni k 0.25

z © xNH xCG x0.25]|CMpf agMp dMtp Mtp ClLc dTL TL dMbL MbL dMtL ML gm dTm TG dMbG MbG dMtG MtG|dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS Mt CS
(m] [m] [m] (m] ([m]] [1] [N*m/m][N*m][N*m] [1] [NI [N] _[N*m] [N*m] [N*m] [N*m] |[kg/m] [N] [N] [N*m] [N*m] [N*m] [N*m]}[N] [N] [N*m] [N*m] [N*m] [N*m]] [N] [N*m] [N*m]} [N] [N*m] [N*m] | [m] [N*m]
8.5 0.360 2.394 2.538 2.484]| -0.110 -45.5 0.0 0 0.000 0.0 0 0.0 0 0.0 0 3.277 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.499 0.360 2.394 2.538 2.484]| -0.110 -45.5 0.0 0 0.006 0.0 0 0.0 0 0.0 0 3.277 0.1 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.496 0.360 2.394 2.538 2.484]| -0.110 -45.6 0.1 0 0.018 -0.1 0 0.0 0 0.0 0 3.277 0.3 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 0 0 0 1 0 0 2.858 1
8.49 0.361 2.394 2.539 2.485|-0.110 -458 0.3 0 0.026 -0.2 0 0.0 0 0.0 0 3.286 0.5 1 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 1 0 0 1 0 1 2.858 1
8.483 0.362 2.395 2.539 2.485|-0.110 -46.1 0.3 1 0.035 -0.3 -1 0.0 0 0.0 0 3.295 0.6 1 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 1 0 1 2 0 2 2.859 2
8.473 0.363 2.395 2.540 2.486] -0.110 -46.3 0.5 1 0.044 -0.5 -1 0.0 0 0.0 0 3.304 0.9 2 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 1 0 1 3 0 3 2.859 4
8.462 0.364 2.396 2.541 2.487|-0.110 -46.6 0.5 2 0.052 -0.7 -2 0.0 0 0.0 0 3.313 1.0 3 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 2 0 2 4 0 4 2.860 5
8.448 0.365 2.396 2.542 2.487|-0.110 -46.9 0.7 2 0.060 -1.0 -3 0.0 0 0.0 0 3323 1.2 4 -0.1 0 0.0 0 |00 0O 0.0 0 0.0 0 2 0 2 4 0 5 2.861 6
8.432 0.367 2.397 2.544 2.488]|-0.110 -47.4 0.8 3 0.067 -1.3 -4 0.1 0 0.0 0 3341 14 6 -0.1 0 0.0 0 |00 0O 0.0 0 0.0 0 2 0 3 4 0 6 2.861 8
8.414 0.368 2.397 2.545 2.489]| -0.110 -47.7 0.9 4 0.075 -1.6 -6 0.1 0 0.0 0 3350 1.6 7 -0.1 0 0.0 0 |00 O 0.0 0 0.0 0 2 0 4 4 0 8 2.862 10
8.393 0.370 2.398 2.546 2.491]|-0.110 -48.3 1.0 5 0.082 -2.0 -8 0.2 0 0.0 0 3.368 1.8 9 -0.2 -1 0.0 0 |00 0O 0.0 0 0.0 0 2 0 5 4 0 10 |2.863 12
8.371 0.372 2.399 2.548 2.492| -0.110 -48.8 1.1 6 0.089 -2.3 -10 0.2 1 0.0 0 3386 1.9 11 -0.2 -1 0.0 0 |00 O 0.0 0 0.0 0 1 0 5 3 0 12 |2.864 13
8.346 0.375 2.400 2.550 2.494]|-0.111 -49.7 1.2 7 0.097 -2.9 -13 0.3 1 0.0 0 3414 2.2 13 -0.3 -1 0.0 0 |00 0O 0.0 0 0.0 0 1 0 7 1 0 15 |2.865 15
8.32 0.377 2.401 2.552 2.496]-0.111 -50.2 1.3 9 0.105 -3.3 -16 0.4 1 0.0 0 3432 23 16 -0.4 -2 0.0 0 |00 0O 0.0 0 0.0 0 0 0 8 -1 0 17  |2.866 17
8.291 0.380 2.402 2.554 2.497|-0.111 -51.1 1.5 10 0.114 -4.0 -20 0.6 2 0.0 0 3459 2.6 18 -0.5 -2 0.0 0 |00 O 0.0 0 0.0 0 -2 0 9 -4 0 20 |2.868 19
8.26 0.383 2.404 2.557 2.499]|-0.111 -51.9 1.6 12 0123 -4.7 -25 0.8 3 0.0 0 3486 2.8 21 -0.7 -3 0.1 0 |00 0O 0.0 0 0.0 0 -4 0 11 -8 0 24 12.869 21
8.228 0.386 2.405 2.559 2.501]-0.111 -52.8 1.7 13 0.134 -53 -30 1.0 4 -0.1 0 3514 29 24 -0.8 -4 0.1 0 |00 O 0.0 0 0.0 0 -6 0 12 -13 0 27 2.870 22
8.193 0.390 2.406 2.562 2.504]|-0.111 -54.0 1.9 15 0.146 -6.4 -36 1.3 5 -0.1 0 3.550 3.2 27 -1.0 -4 0.1 0 |00 0O 0.0 0 0.0 0 -9 0 14 -20 1 31 |2.871 23
8.156 0.393 2.408 2.565 2.506] -0.111 -54.9 2.0 17 0.163 -7.6 -44 1.6 7 -0.1 0 3,577 35 31 -1.1 -6 0.1 0 |00 O 0.0 0 0.0 0 -13 1 15 -30 2 35 |2.872 24
8.117 0.397 2.409 2.568 2.509] -0.151 -76.2 2.6 20 0.189 -93 -53 21 9 -0.1 -1 3.614 3.7 & -1.3 -7 0.1 1 |00 0 0.0 0 0.0 0 -19 2 18 -42 4 40 |2.874 24
8.076 0.401 2.411 2.572 2.511]-0.151 -77.8 3.2 23 0.222 -11.6 -65 2.7 11 -0.2 -1 3.650 3.9 38 -1.6 -9 0.1 1 |00 0 0.0 0 0.0 0 -27 3 21 -60 6 46 |2.875 25
8.033 0.405 2.413 2.575 2.514]|-0.152 -79.4 3.4 26 0.241 -134 -78 34 15 -0.2 -1 3.687 4.1 43 -1.8 -10 0.1 1 |00 0 0.0 0 0.0 0 -36 4 24 -81 10 53 ]2.876 24
7.987 0.409 2.415 2.578 2.517|-0.152 -81.1 3.7 30 0.258 -155 -94 4.3 19 -0.3 -1 3.723 45 47 -2.2 -13 0.2 1 |00 0 0.0 0 0.0 0 -47 6 27 -105 15 61 |2.877 23
7.94 0.414 2.417 2.582 2.520]-0.152 -83.2 3.9 34 0.269 -16.7 -111 5.2 24 -0.3 -2 3.769 4.6 52 -2.4 -15 0.2 1 |00 0 0.0 0 0.0 0 -59 9 30 -133 21 68 ]2.879 21
7.891 0.419 2.419 2.586 2.523]|-0.152 -85.3 4.1 38 0.279 -183 -129 6.3 31 -0.4 -2 3814 4.9 57 -2.8 -18 0.2 1 |00 0 0.0 0 0.0 0 -72 13 34 -163 29 76 ]2.880 18
7.84 0.424 2.421 2.590 2.527|-0.152 -87.5 4.4 42 0.288 -19.9 -149 7.6 38 -0.5 -2 3.860 5.1 62 -31 -21 0.3 2 |00 0 0.0 0 0.0 0 -87 17 38 -196 39 85 ]2.881 15
7.787 0.429 2.423 2.594 2.530]| -0.152 -89.6 4.7 47 0.296 -21.5 -170 9.0 47 -0.6 -3 3.905 5.4 67 -3.6 -24 0.3 2 |00 0 0.0 0 0.0 0 |-103 23 42 -232 51 94 2.882 12
7.732 0.434 2.425 2.599 2.533|-0.153 -91.9 5.0 52 0.303 -23.1 -193 10.6 58 -0.7 -4 3.951 5.7 73 -4.0 -28 0.3 2 |00 0 0.0 0 0.0 0 |-121 29 46 -271 66 103 |2.883 8
7.675 0.440 2.427 2.603 2.537| -0.153 -945 5.3 57 0.309 -248 -218 124 70 -0.8 -5 4.005 6.0 79 -4.5 -33 0.4 3 |00 0 0.0 0 0.0 0 |-139 37 50 -314 84 113 |2.884 4
7.616 0.445 2.430 2.608 2.541] -0.153 -96.8 5.6 63 0.315 -26.4 -245 144 85 -0.9 -5 4.051 6.2 85 -5.0 -38 0.4 3 |00 0 0.0 0 0.0 0 |-160 47 55 -359 105 124 |2.908 -8
7.555 0.451 2.432 2.613 2.545]-0.153 -99.6 6.0 69 0.320 -28.2 -273 166 101 -1.1 -7 4105 6.5 91 -5.6 -44 0.4 3 |00 0 0.0 0 0.0 0 |-181 58 60 -408 130 135 |2.910 -14
7.492 0.457 2.435 2.617 2.549] -0.153 -102.4 6.4 75 0.325 -29.9 -303 19.1 120 -1.2 -8 4160 6.8 98 -6.2 -50 0.5 4 |00 0 0.0 0 0.0 0 |-204 71 65 -460 159 146 |2.912 -21
7.428 0.464 2.437 2.623 2.553]| -0.154 -105.7 6.7 82 0.330 -31.3 -334 214 142 -14 -9 4224 7.1 105 -6.7 -56 0.6 4 100 0 0.0 0 0.0 0 |-229 85 70 -514 192 158 |2.914 -28
7.361 0.470 2.440 2.628 2.557| -0.154 -108.6 7.2 89 0.335 -33.7 -368 246 166 -1.5 -11 | 4278 75 113 -7.6 -64 0.6 5 |00 0 0.0 0 0.0 0 |-255 102 76 -573 230 170 |2.916 -35
7.293 0.477 2.443 2.633 2.562| -0.154 -112.1 7.5 97 0.339 -35.1 -403 274 194 -1.8 -13 | 4342 7.7 121 -8.2 -72 0.7 6 |00 0O 0.0 0 0.0 0 |-282 121 81 -635 273 183 |2.918 -43
7.223 0.483 2.446 2.639 2.566] -0.154 -115.1 7.9 105 0.343 -37.1 -440 30.8 225 -1.9 -14 14397 8.0 129 -9.0 -81 0.7 6 |00 0O 0.0 0 0.0 0 |-311 143 87 -700 322 197 |2.920 -51
7.151 0.490 2.448 2.644 2.571]-0.155 -118.6 8.4 113 0.347 -39.1 -479 345 259 -2.2 -17 | 4460 8.4 137 -9.9 -91 0.8 7 100 0 0.0 0 0.0 0 |-342 168 94 -769 378 211 |2.923 -60
7.077 0.497 2.451 2.650 2.576] -0.155 -122.2 8.9 122 0.351 -41.2 -520 385 297 -25 -19 | 4524 87 146  -10.8 -102 0.8 8 |00 0 0.0 0 0.0 0 |-374 196 100 | -843 440 225 |2.925 -69
7.001 0.505 2.454 2.656 2.581]| -0.155 -126.4 9.4 131 0.354 -43.4 -564 428 340 -2.9 -22 14597 9.1 155 -11.8 -114 1.0 9 |00 0O 0.0 0 0.0 0 |-409 227 107 | -920 510 240 |2.927 -78
6.924 0.512 2.458 2.662 2.586] -0.155 -130.2 9.9 141 0.357 -45.0 -609 46.9 387 -3.0 -25 4661 9.4 164 -126 -126 1.0 10 |0.0 O 0.0 0 0.0 0 |-444 261 114 | -1000 587 256 |2.929 -87
6.845 0.520 2.461 2.669 2.591]| -0.156 -134.5 10.5 152 0.360 -47.3 -656 51.8 439 -34 -28 | 4.734 9.8 174  -13.7 -140 1.1 11 |o.0 0O 0.0 0 0.0 0 |-482 299 121 | -1084 673 272 |2.931 -97
6.764 0.528 2.464 2.675 2.596] -0.156 -138.9 11.1 163 0.363 -49.6 -705 57.1 496 -3.7 -32 | 4.806 10.2 184 -149 -155 1.2 12 |o.0 0O 0.0 0 0.0 0 |-521 341 129 | -1173 768 289 |2.933 -106
6.682 0.536 2.467 2.682 2.601] -0.156 -143.4 116 174 0.366 -51.3 -757 62.1 558 -4.0 -36 | 4879 10.4 195 -16.0 -171 1.3 14 |0.0 0O 0.0 0 0.0 0 |-562 387 136 | -1265 871 307 [2.935 -116
6.597 0.544 2.471 2.688 2.607| -0.157 -148.0 12.4 187 0.368 -54.3 -811 68.9 627 -44 -40 | 4.952 11.0 206 -175 -188 1.4 15 |0.0 0 0.0 0 0.0 0 |-606 439 145 | -1363 987 325 |2.938 -126
6.511 0.552 2.474 2.695 2.612| -0.157 -152.7 129 200 0.369 -56.0 -867 746 702 -47 -45 15.025 11.3 217 -186 -207 1.4 16 |0.0 0O 0.0 0 0.0 0 |-650 495 153 | -1463 1113 344 ]2.940 -135
6.424 0.560 2.478 2.702 2.618] -0.157 -157.5 135 213 0.371 -57.7 -925 80.5 782 51 -50 |5.098 11.6 228 -19.9 -227 15 18 |0.0 0O 0.0 0 0.0 0 |-696 555 162 | -1567 1249 364 |2.942 -144
6.335 0.569 2.481 2.709 2.624| -0.157 -162.9 14.3 228 0.371 -60.0 -985 87.7 870 -58 -56 |5.180 12.0 240 -21.4 -248 17 20 0.0 0O 0.0 0 0.0 0 |-744 622 171 | -1675 1399 384 |2.944 -154
6.244 0.578 2.485 2.716 2.630| -0.158 -168.4 15.1 243 0.371 -62.4 -1047 953 965 -6.2 -62 |5.262 125 253 -23.0 -271 1.8 21 0.0 0 0.0 0 0.0 0 |-794 694 180 | -1787 1561 405 |2.947 -162
6.152 0.587 2.489 2.724 2.635|-0.158 -174.0 158 258 0.369 -63.7 -1111 102.2 1067 -6.6 -69 |5.343 1238 266 -244 -296 19 23 0.0 0 0.0 0 0.0 0 |-845 772 189 | -1902 1736 426 [2.949 -170
6.058 0.596 2.493 2.731 2.642|-0.158 -179.8 16.6 275 0.367 -65.6 -1177 110.6 1178 -7.1 -76 | 5.425 133 279  -26.2 -322 21 25 ]0.0 0 0.0 0 0.0 0 |-898 856 199 | -2020 1926 449 |2.951 -176
5.963 0.605 2.496 2.738 2.648| -0.159 -185.6 17.4 292 0.362 -66.5 -1243 118.1 1296 -7.6 -84 |5.507 13.7 293 -27.8 -350 2.2 28 ]0.0 0 0.0 0 0.0 0 |-950 946 210 |-2138 2129 472 ]2.953 -181
5.866 0.614 2.500 2.746 2.654]|-0.159 -191.6 18.3 311 0.352 -67.0 -1310 127.1 1423 -8.1 -92 |5.589 14.1 307 -29.8 -380 23 30 0.0 0O 0.0 0 0.0 0 |-1003 1044 221 |-2257 2348 497 |]2.955 -184
5.767 0.624 2.504 2.754 2.660| -0.159 -198.3 19.3 330 0.339 -66.9 -1377 136.3 1559 -8.9 -101 | 5.680 14.7 322 -31.8 -411 26 32 ]0.0 0 0.0 0 0.0 0 |-1055 1148 232 |-2375 2583 521 ]2.958 -185
5.668 0.633 2.508 2.761 2.667| -0.160 -204.5 19.9 350 0.314 -62.8 -1440 1425 1702 -9.0 -110 | 5.762 14.9 336 -33.3 -445 26 35 ]0.0 0 0.0 0 0.0 0 |-1103 1257 243 |-2483 2829 548 ]2.960 -181
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geometrie

aerodynamicke ucinky

hmotové ucinky

setrvacné ucinky kloneni

provoz. zatiz. k 0.25

Pocetni zatizeni k 0.25

z © xNH xCG x0.25|CMpf gMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL qm dTm TG dMbG MbG dMtG MtG|dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS Mt CS
(m] [m] [m] (m] ([m]] [1] [N*m/m][N*m][N*m] [1] [NI [N] _[N*m] [N*m] [N*m] [N*m] |[kg/m] [N] [N] _[N*m] [N*m] [N*m] [N*m]}[N] [N] [N*m] [N*m] [N*m] [N*m]] [N] [N*m] [N*m]} [N] [N*m] [N*m] | [m] [N*m]
5.6 0.640 2.511 2.767 2.671]-0.120 -157.0 12.3 362 0.279 -38.8 -1479 100.5 1803 -6.6 -116 | 5.826 10.3 347 -23.6 -468 1.9 37 |00 0 0.0 0 0.0 0 |-1132 1334 250 | -2547 3002 562 [2.961 -178
5.464 0.649 2517 2.776 2.679]-0.120 -161.5 21.7 384 0.263 -74.3 -1553 211.2 2014 -12.4 -129 |5.908 21.0 368 -50.0 -518 34 40 |0.0 0O 0.0 0 0.0 0 |-1185 1495 260 | -2667 3365 585 [2.965 -177
5.36 0.655 2.521 2.783 2.685]-0.120 -164.5 16.9 401 0.256 -55.8 -1609 167.3 2181 -9.5 -138 | 5.962 16.2 384 -39.9 -558 2.6 43 |0.0 0O 0.0 0 0.0 0 |-1225 1623 268 | -2756 3651 603 [2.967 -175
5.254 0.662 2.526 2.790 2.691] -0.120 -168.0 17.6 418 0.252 -56.6 -1665 176.5 2358 -10.4 -148 | 6.026 16.7 401 -425 601 2.9 46 |0.0 0 0.0 0 0.0 0 |-1265 1757 276 | -2846 3953 621 |2.970 -172
5.148 0.669 2.530 2.798 2.697] -0.120 -171.6 18.0 436 0.251 -56.8 -1722 1825 2540 -10.7 -159 | 6.090 16.8 417 -442 645 3.0 49 |00 0O 0.0 0 0.0 0 |-1305 1895 284 | -2936 4264 640 [2.973 -169
5.04 0.676 2.535 2.805 2.704]-0.120 -175.2 18.7 455 0.249 -58.1 -1780 192.3 2732 -11.2 -170 | 6.154 17.3 435 -47.0 692 3.2 52 |0.0 0 0.0 0 0.0 0 |-1345 2041 293 | -3027 4591 659 |[2.975 -163
4931 0.683 2.539 2.812 2.710]-0.120 -178.8 19.3 474 0.249 -59.2 -1839 200.5 2933 -11.7 -182 |6.217 17.7 452 -49.3 -741 33 55 |0.0 0 0.0 0 0.0 0 |-1387 2192 302 | -3121 4931 678 |2.978 -158
4.82 0.690 2.544 2.820 2.716]-0.120 -182.5 20.1 494 0.249 -61.0 -1901 211.0 3144 -12.2 -194 |6.281 182 471 522 -793 35 59 |0.0 0O 0.0 0 0.0 0 |-1430 2350 311 | -3217 5288 699 |[2.981 -151
4.708 0.697 2.549 2.827 2.723]-0.120 -186.2 20.7 515 0.250 -62.4 -1963 219.8 3364 -12.7 -207 | 6.345 185 489 -54.8 -848 3.7 63 |0.0 0 0.0 0 0.0 0 |-1474 2515 320 | -3316 5660 719 |2.983 -144
4595 0.705 2.553 2.835 2.730] -0.120 -190.5 21.3 536 0.251 -64.0 -2027 229.0 3593 -13.7 -221 | 6.418 18.9 508 574 906 4.0 67 |0.0 0O 0.0 0 0.0 0 |-1519 2687 329 | -3417 6046 740 |2.986 -136
4.481 0.712 2.558 2.843 2.736] -0.120 -194.4 219 558 0.253 -65.6 -2092 2385 3831 -13.7 -234 |6.481 193 527 -60.1 -966 4.0 71 |0.0 0O 0.0 0 0.0 0 |-1565 2866 338 | -3521 6447 761 |2.989 -128
4.366 0.719 2.563 2.851 2.743] -0.120 -198.2 22.6 581 0.255 -67.2 -2160 248.4 4080 -14.2 -249 |6.545 19.6 547 -62.9 -1029 4.2 75 |0.0 0 0.0 0 0.0 0 |-1613 3051 348 | -3629 6865 784 |2.991 -119
4.25 0.727 2.568 2.859 2.750]-0.120 -202.6 23.2 604 0.257 -69.1 -2229 2585 4338 -154 -264 | 6.618 20.0 567 -65.8 -1094 4.6 80 |0.0 O 0.0 0 0.0 0 |-1662 3244 358 | -3739 7298 805 [2.994 -109
4.133 0.734 2573 2.866 2.756] -0.120 -206.5 239 628 0.258 -70.9 -2300 269.1 4607 -154 -279 |6.682 20.4 587 -68.7 -1163 45 84 |0.0 0O 0.0 0 0.0 0 |-1712 3444 368 | -3853 7749 828 |2.997 -99
4.014 0.742 2578 2.875 2.763] -0.120 -211.1 24.8 653 0.261 -73.6 -2373 2824 4890 -16.6 -296 | 6.754 21.0 608 -72.4 -1236 5.0 89 |0.0 O 0.0 0 0.0 0 |-1765 3654 378 | -3971 8222 851 [3.000 -87
3.895 0.750 2.583 2.883 2.770] -0.120 -215.7 254 678 0.263 -75.0 -2448 2914 5181 -17.2 -313 |6.827 21.2 630 -749 -1310 5.2 94 |0.0 0O 0.0 0 0.0 0 |-1819 3871 389 | -4092 8709 874 |3.000 -66
3.775 0.757 2.588 2.891 2.777]-0.120 -219.7 26.1 704 0.266 -77.1 -2525 303.0 5484 -17.2 -330 | 6.891 21.6 651 -78.1 -1389 5.1 99 |0.0 O 0.0 0 0.0 0 |-1874 4095 400 | -4217 9215 899 [3.003 -53
3.653 0.765 2.593 2.899 2.784] -0.120 -224.4 27.1 732 0.268 -79.9 -2605 317.8 5802 -18.6 -349 | 6.964 222 673 -82.2 -1471 56 105 |0.0 O 0.0 0 0.0 0 |-1932 4331 410 | -4347 9745 923 |3.006 -40
3.531 0.773 2598 2.907 2.791] -0.120 -229.1 27.7 759 0.271 -81.5 -2687 327.8 6130 -19.2 -368 | 7.037 224 696 -849 -1556 58 111 |0.0 O 0.0 0 0.0 0 |-1991 4574 421 | -4480 10292 948 |3.009 -26
3.408 0.781 2.603 2.916 2.799] -0.120 -233.8 285 788 0.273 -83.8 -2771 340.8 6470 -199 -388 | 7.109 2238 719 -88.4 -1644 6.0 117 |0.0 O 0.0 0 0.0 0 |-2052 4826 432 | -4617 10860 973 |3.012 -11
3.284 0.789 2.609 2.924 2.806] -0.120 -238.7 29.3 817 0.276 -86.2 -2857 354.2 6825 -20.6 -409 |7.182 23.2 742 920 -1736 6.3 123 ]0.0 0 0.0 0 0.0 0 |-2115 5089 444 | -4759 11450 998 |3.015 B
3.159 0.797 2.614 2.933 2.813] -0.120 -243.5 30.1 847 0.279 -88.6 -2946 368.2 7193 -21.4 -430 |7.255 23.7 765 957 -1832 6.5 130 |0.0 O 0.0 0 0.0 0 |-2180 5361 455 | -4905 12063 1024 |3.017 22
3.034 0.805 2.619 2.941 2.820] -0.120 -248.4 30.7 878 0.281 -90.4 -3036 379.5 7572 -22.1 -452 |7.328 23.9 789 -98.7 -1930 6.7 136 |0.0 O 0.0 0 0.0 0 |-2247 5642 467 | -5055 12695 1050 |3.020 39
2.907 0.813 2.624 2.950 2.828] -0.120 -253.4 319 910 0.284 -93.7 -3130 3975 7970 -23.0 -475 |7.401 245 814 -103.4 -2034 7.0 143 |00 0 0.0 0 0.0 0 |-2316 5936 479 | -5210 13356 1077 |3.023 57
2.78 0.821 2.630 2.958 2.835]-0.120 -258.4 325 942 0.287 -95.6 -3225 409.6 8379 -23.7 -499 |7.474 2438 839 -106.5 -2140 7.2 150 |0.0 O 0.0 0 0.0 0 |]-2386 6239 490 | -5370 14038 1103 |3.027 75
2.652 0.829 2.635 2.967 2.842] -0.120 -263.5 33.4 976 0.290 -98.2 -3323 4254 8805 -24.6 -523 | 7.546 25.2 864 -110.6 -2251 7.4 158 |0.0 O 0.0 0 0.0 0 |-2459 6554 503 | -5534 14747 1131 |3.030 95
2.524 0.838 2.641 2.976 2.850] -0.120 -269.2 34.1 1010 0.292 -100.2 -3423 438.2 9243 -26.2 -550 | 7.628 255 889 -113.8 -2365 80 166 |0.0 O 0.0 0 0.0 0 |-2534 6878 514 |-5702 15476 1157 |3.033 116
2.395 0.846 2.646 2.984 2.858] -0.120 -274.4 35.1 1045 0.295 -102.9 -3526 4549 9698 -26.2 -576 | 7.701 25.9 915 -118.1 -2483 7.9 174 |0.0 O 0.0 0 0.0 0 |-2611 7215 526 |-5875 16234 1185 |3.036 138
2.265 0.854 2.652 2.993 2.865] -0.120 -279.6 36.0 1081 0.298 -105.7 -3632 472.2 10170 -27.2 -603 | 7.774 26.4 942 -122.4 -2605 8.2 182 |0.0 O 0.0 0 0.0 0 ]-2690 7565 539 |-6053 17021 1213 |3.039 161
2.135 0.863 2.657 3.002 2.873] -0.120 -285.5 36.7 1118 0.301 -107.8 -3740 486.2 10656 -28.9 -632 | 7.856 26.6 968 -1259 -2731 88 191 |0.0 O 0.0 0 0.0 0 |-2771 7925 551 |-6236 17832 1240 |3.042 185
2.004 0.871 2.663 3.011 2.880] -0.120 -290.8 37.8 1155 0.303 -110.6 -3850 504.4 11161 -29.0 -661 |7.929 27.1 995 -130.4 -2861 8.7 199 |0.0 O 0.0 0 0.0 0 |-2855 8299 564 |-6424 18673 1268 |3.045 210
1.873 0.880 2.668 3.020 2.888]-0.120 -296.9 38.5 1194 0.306 -112.8 -3963 519.2 11680 -30.8 -692 |8.011 274 1023 -1340 -2995 9.3 209 |0.0 O 0.0 0 0.0 0 |]-2940 8684 576 |-6616 19540 1295 |3.048 236
1.741 0.888 2.674 3.029 2.896]-0.120 -302.3 39.5 1233 0.309 -115.7 -4079 538.4 12218 -30.8 -723 |8.083 278 1051 -138.7 -3134 9.2 218 |0.0 O 0.0 0 0.0 0 ]-3028 9084 589 |-6813 20439 1325 |3.051 264
1.609 0.897 2.679 3.038 2.903]| -0.120 -308.5 40.3 1274 0.311 -117.8 -4197 554.0 12772 -32.8 -755 |8.165 28.1 1079 -142.4 -3277 9.9 228 |0.0 O 0.0 0 0.0 0 |-3118 9496 601 |-7015 21365 1352 |3.054 293
1.476 0.905 2.685 3.047 2.911]-0.120 -314.0 41.4 1315 0.314 -120.8 -4317 574.2 13346 -32.8 -788 |8.238 286 1107 -147.3 -3424 9.8 237 |0.0 0O 0.0 0 0.0 0 |-3210 9923 614 |-7223 22326 1382 |3.057 324
1.343 0.914 2.690 3.056 2.919]-0.120 -320.3 42.2 1357 0.317 -123.0 -4440 590.6 13937 -349 -823 |8320 289 1136 -151.1 -3575 105 248 |0.0 0O 0.0 0 0.0 0 |-3304 10362 626 |-7434 23315 1409 |3.061 356
1.21 0.922 2.696 3.065 2.927]|-0.120 -325.9 43.0 1400 0.319 -125.0 -4565 607.2 14544 -347 -858 |]8.393 29.1 1165 -155.0 -3730 10.3 258 |0.0 O 0.0 0 0.0 0 |-3400 10814 640 |-7650 24332 1439 |3.064 389
1.076 0.931 2.702 3.074 2.934]-0.120 -332.3 44.1 1444 0.321 -128.1 -4693 628.9 15173 -37.1 -895 |8.475 29.6 1195 -160.1 -3890 11.1 269 |0.0 O 0.0 0 0.0 0 |-3498 11283 652 |-7872 25387 1467 |3.069 409
0.942 0.939 2.707 3.083 2.942] -0.120 -338.0 44.9 1489 0.324 -130.2 -4824 646.4 15820 -36.9 -932 |8.548 29.9 1225 -164.1 -4054 10.8 280 J0.0 O 0.0 0 0.0 0 |-3599 11765 665 | -8097 26472 1496 |[3.072 445
0.808 0.948 2.713 3.092 2.950] -0.120 -344.5 45.7 1535 0.326 -132.3 -4956 664.1 16484 -39.1 -971 |8.630 30.2 1255 -168.2 -4222 11.6 292 0.0 O 0.0 0 0.0 0 |-3701 12261 677 |-8327 27588 1524 |3.075 482
0.674 0.957 2.719 3.101 2.958] -0.120 -351.1 46.6 1582 0.328 -134.4 -5090 682.1 17166 -40.2 -1011 |8.712 30.5 1286 -172.3 -4395 119 304 0.0 O 0.0 0 0.0 0 |-3805 12771 690 | -8561 28735 1552 |[3.078 521
0.539 0.965 2.724 3.110 2.966] -0.120 -357.0 47.8 1629 0.330 -137.4 -5228 705.8 17871 -40.2 -1051 |8.784 30.9 1316 -177.7 -4572 11.7 315]0.0 0 0.0 0 0.0 0 |-3911 13299 703 | -8800 29923 1581 |3.081 565
0.404 0.974 2.730 3.120 2.973] -0.120 -363.7 48.6 1678 0.332 -139.4 -5367 724.6 18596 -42.6 -1094 | 8.866 31.2 1348 -181.9 -4754 125 328 ]0.0 O 0.0 0 0.0 0 |]-4019 13842 715 |-9044 31144 1609 |3.083 623
0.357 0.977 2.732 3.123 2.976] -0.120 -365.9 17.1 1695 0.332 -48.7 -5416 2545 18851 -14.8 -1109 |8.894 109 1359 -63.9 -4818 43 332100 0O 0.0 0 0.0 0 |]-4057 14032 720 |-9129 31573 1619 |3.084 639
0.135 0.991 2.741 3.138 2.989] 0.000 0.0 40.6 1736 0.334 -235.0 -5651 1254.5 20105 -72.6 -1181 | 9.021 52.3 1411 -313.2 -5131 21.1 353 |0.0 O 0.0 0 0.0 0 |-4240 14974 698 | -9540 33691 1571

0 1.000 2.747 3.147 2.997] 0.000 0.0 0.0 1736 0.335 -144.6 -5796 782.4 20887 -46.0 -1227 |9.103 32.1 1443 -194.8 -5326 13.4 367 J0.0 O 0.0 0 0.0 0 |]-4353 15561 659 | -9793 35013 1482




Diplomova prace - Navrh konstrukce kfidla a podvozku kluzéku TST-14 MC stranka 25 z 26 Bc. Jan Stépanek
Pfiloha 2
Pripady zatiZeni kridla

PHpad Popis m XCG xAcw xAcvop V q n L Lw CLw Mx Jx epsx  wxl f
[kg] [m] [m] [ml [m/s] [ka/m/s2]  [1] [N] [N] [1] [N*m] [kg*m2] [s-2] [s-1]
Kfidélkovy manévr pfi rychlosti VD a
7d n=2.66, ustdlené klonéni, tietinova 472  2.78 3.137 7.743 72.22 3194.83 2.66 12317 12965 0.3190 0 2322 0 0.052 2.25
vychylka nahoru
geometrie aerodynamicke ucinky hmotové ucinky setrvacné ucinky kloneni provoz. zatiz. k 0.25]Pocetni zatizeni k 0.25
z © xNH xCG x0.25|CMpf gMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL gm dTm TG dMbG MbG dMtG Mt G|dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS Mt CS
(m] [m] [m] (m] ([m]] [1] [N*m/m][N*m][N*m] [1] [NI [N] _[N*m] [N*m] [N*m] [N*m] |[kg/m] [N] [(N] _[N*m] [N*m] [N*m] [N*m]J[N] [N] [N*m] [N*m] [N*m] [N*m]} [N] [N*m] [N*m]] [N] [N*m] [N*m] | [m] [N*m]
8.5 0.360 2.394 2.538 2.484] -0.110 -45.5 0.0 0 0.000 0.0 0 0.0 0 0.0 0 3.277 0.0 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.499 0.360 2.394 2.538 2.484]| -0.110 -45.5 0.0 0 0.020 0.0 0 0.0 0 0.0 0 3277 0.1 0 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.496 0.360 2.394 2.538 2.484]| -0.110 -45.6 0.1 0 0.062 -0.2 0 0.0 0 0.0 0 3.277 0.3 0 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 0 0 0 0 0 0 2.858 0
8.49 0.361 2.394 2.539 2.485|-0.110 -45.8 0.3 0 0.092 -0.6 -1 0.0 0 0.0 0 3.286 0.5 1 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 0 0 0 0 0 1 2.858 1
8.483 0.362 2.395 2.539 2.485|-0.110 -46.1 0.3 1 0.121 -1.0 -2 0.0 0 0.0 0 3.295 0.6 1 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 0 0 1 -1 0 2 2.859 1
8.473 0.363 2.395 2.540 2.486] -0.110 -46.3 0.5 1 0.150 -1.7 -4 0.0 0 0.0 0 3.304 0.9 2 0.0 0 0.0 0 |00 0O 0.0 0 0.0 0 -1 0 1 -3 0 3 2.859 1
8.462 0.364 2.396 2.541 2.487|-0.110 -46.6 0.5 2 0.172 -2.2 -6 0.1 0 0.0 0 3.313 1.0 3 0.0 0 0.0 0 |00 O 0.0 0 0.0 0 -3 0 2 -6 0 4 2.860 1
8.448 0.365 2.396 2.542 2.487|-0.110 -46.9 0.7 2 0.196 -3.2 -9 0.1 0 0.0 0 3323 1.2 4 -0.1 0 0.0 0 |00 0O 0.0 0 0.0 0 -5 0 2 -10 0 5 2.861 1
8.432 0.367 2.397 2.544 2.488]|-0.110 -47.4 0.8 3 0.215 -4.0 -13 0.2 0 0.0 0 3341 14 6 -0.1 0 0.0 0 |00 O 0.0 0 0.0 0 -7 0 3 -16 0 6 2.861 0
8.414 0.368 2.397 2.545 2.489]| -0.110 -47.7 0.9 4 0.232 -4.9 -18 0.3 1 0.0 0 3350 1.6 7 -0.1 0 0.0 0 |00 0O 0.0 0 0.0 0 -10 0 4 -24 1 8 2.862 -1
8.393 0.370 2.398 2.546 2.491]|-0.110 -48.3 1.0 5 0.248 -6.2 -24 0.5 1 0.0 0 3.368 1.8 9 -0.2 -1 0.0 0 |00 O 0.0 0 0.0 0 -15 1 4 -33 2 10 |2.863 -2
8.371 0.372 2.399 2.548 2.492| -0.110 -48.8 1.1 6 0.260 -6.8 -31 0.7 2 0.0 0 3386 1.9 11 -0.2 -1 0.0 0 |00 O 0.0 0 0.0 0 -20 1 5 -44 3 12 |2.864 -4
8.346 0.375 2.400 2.550 2.494]|-0.111 -49.7 1.2 7 0.270 -8.1 -39 1.0 3 -0.1 0 3414 2.2 13 -0.3 -1 0.0 0 |00 O 0.0 0 0.0 0 -26 2 6 -57 4 15 |2.865 -7
8.32 0.377 2.401 2.552 2.496]-0.111 -50.2 1.3 9 0.277 -8.7 -48 1.2 4 -0.1 0 3432 23 16 -0.4 -2 0.0 0 |00 O 0.0 0 0.0 0 -32 3 8 =72 6 17 |2.866 -10
8.291 0.380 2.402 2.554 2.497]|-0.111 -51.1 1.5 10 0.282 -9.9 -58 1.7 6 -0.1 0 3459 2.6 18 -0.5 -2 0.0 0 |00 O 0.0 0 0.0 0 -39 4 9 -88 8 20 |2.868 -13
8.26 0.383 2.404 2.557 2.499]-0.111 -51.9 1.6 12 0.283 -10.8 -68 21 8 -0.1 -1 3486 2.8 21 -0.7 -3 0.1 0 |00 0O 0.0 0 0.0 0 -47 5 10 -106 12 23 ]2.869 -16
8.228 0.386 2.405 2.559 2.501]-0.111 -52.8 1.7 13  0.280 -11.0 -79 25 11 -0.2 -1 3514 29 24 -0.8 -4 0.1 0 |00 O 0.0 0 0.0 0 -55 7 12 -124 16 26 2.870 -20
8.193 0.390 2.406 2.562 2.504]|-0.111 -54.0 1.9 15 0.272 -11.9 -91 3.2 14 -0.2 -1 3.550 3.2 27 -1.0 -4 0.1 0 |00 0O 0.0 0 0.0 0 -64 9 13 -144 21 29 |2.871 -23
8.156 0.393 2.408 2.565 2.506] -0.111 -54.9 2.0 17 0.254 -11.8 -103 3.8 18 -0.2 -1 3577 35 31 -1.1 -6 0.1 0 |00 O 0.0 0 0.0 0 -72 12 15 -162 27 33 |2.872 -26
8.117 0.397 2.409 2.568 2.509] -0.031 -15.8 1.4 19 0.219 -108 -114 4.4 22 -0.3 -1 3.614 3.7 85 -1.3 -7 0.1 1 |00 0 0.0 0 0.0 0 -79 15 16 -178 34 35 |2.874 -30
8.076 0.401 2.411 2.572 2.511]-0.031 -16.2 0.7 19 0.166 -8.7 -123 5.0 27 -0.3 -2 3.650 3.9 38 -1.6 -9 0.1 1 |00 0 0.0 0 0.0 0 -84 18 16 -189 41 36 |2.875 -33
8.033 0.405 2.413 2.575 2.514]|-0.032 -16.6 0.7 20 0.140 -7.8 -130 5.6 g8 -0.4 -2 3.687 4.1 43 -1.8 -10 0.1 1 j0.0 0 0.0 0 0.0 0 -88 22 16 -198 50 36 |2.876 -35
7.987 0.409 2.415 2.578 2.517|-0.032 -17.0 0.8 21 0120 -7.2 -138 6.3 39 -0.4 -2 3.723 45 47 -2.2 -13 0.2 1 |00 0 0.0 0 0.0 0 -91 26 16 -204 59 37 |2.877 -37
7.94 0.414 2.417 2.582 2.520]-0.032 -175 0.8 22 0109 -6.8 -144 6.8 46 -0.5 -3 3.769 4.6 52 -2.4 -15 0.2 1 j0.0 0 0.0 0 0.0 0 -93 31 17 -209 69 37 |2.879 -38
7.891 0.419 2.419 2.586 2.523]|-0.032 -18.0 0.9 22 0100 -6.6 -151 7.4 53 -0.5 -3 3.814 4.9 57 -2.8 -18 0.2 1 |00 0 0.0 0 0.0 0 -94 35 17 -213 80 38 ]2.880 -38
7.84 0.424 2.421 2.590 2.527|-0.032 -185 0.9 23 0.093 -6.4 -157 8.0 61 -0.5 -4 3.860 5.1 62 -3.1 -21 0.3 2 |00 0 0.0 0 0.0 0 -96 40 17 -215 91 39 |2.881 -38
7.787 0.429 2.423 2.594 2.530]-0.032 -19.1 1.0 24 0.089 -6.4 -164 8.7 70 -0.6 -5 3.905 5.4 67 -3.6 -24 0.3 2 |00 0O 0.0 0 0.0 0 -97 45 17 -218 102 39 ]2.882 -37
7.732 0.434 2.425 2.599 2.533|-0.033 -19.6 1.1 25 0.084 -6.4 -170 9.4 79 -0.6 -5 3.951 5.7 73 -4.0 -28 0.3 2 |00 0 0.0 0 0.0 0 -98 51 18 -220 114 40 ]2.883 -37
7.675 0.440 2.427 2.603 2.537|-0.033 -20.3 1.1 27 0.082 -6.5 -177 10.1 89 -0.7 -6 4.005 6.0 79 -4.5 -33 0.4 3 |00 0 0.0 0 0.0 0 -98 56 18 -221 127 41 |2.884 -36
7.616 0.445 2.430 2.608 2.541] -0.033 -20.9 1.2 28 0.079 -6.7 -184 10.8 100 -0.7 -6 4.051 6.2 85 -5.0 -38 0.4 3 |00 0 0.0 0 0.0 0 -99 62 19 -222 140 42 ]2.908 -39
7.555 0.451 2.432 2.613 2.545|-0.033 -21.6 1.3 29 0.078 -6.8 -190 116 112 -0.8 -7 4105 6.5 91 -5.6 -44 0.4 3 |00 0 0.0 0 0.0 0 -99 68 19 -222 153 43  ]2.910 -38
7.492 0.457 2.435 2.617 2.549]-0.033 -22.3 1.4 30 0.077 -7.1 -197 124 124 -0.8 -8 4160 6.8 98 -6.2 -50 0.5 4 |00 0 0.0 0 0.0 0 -99 74 20 -223 167 44  |2.912 -37
7.428 0.464 2.437 2.623 2.553|-0.034 -23.2 15 32 0.076 -7.2 -205 13.1 137 -0.9 -9 4224 7.1 105 -6.7 -56 0.6 4 100 0 0.0 0 0.0 0 -99 81 20 -223 182 45 12914 -35
7.361 0.470 2.440 2.628 2.557| -0.034 -23.9 1.6 33 0.076 -7.7 -212 142 151 -0.9 -10 | 4278 75 113 -7.6 -64 0.6 5 |00 0 0.0 0 0.0 0 -99 87 21 -224 197 47 |2.916 -33
7.293 0.477 2.443 2.633 2.562| -0.034 -248 1.7 35 0.076 -7.9 -220 150 166 -1.0 -11 | 4342 7.7 121 -8.2 -72 0.7 6 |00 0O 0.0 0 0.0 0 |-100 94 21 -224 212 48 |2.918 -32
7.223 0.483 2.446 2.639 2.566] -0.034 -25.6 1.8 37 0.077 -83 -229 16.0 182 -1.0 -12 |1 4397 8.0 129 -9.0 -81 0.7 6 |00 0O 0.0 0 0.0 0 |-100 101 22 -225 228 50 ]2.920 -30
7.151 0.490 2.448 2.644 2.571]-0.035 -26.6 1.9 39 0.078 -8.38 -237 171 200 -1.1 -13 14460 8.4 137 -9.9 -91 0.8 7 100 0 0.0 0 0.0 0 |-100 108 23 -226 244 52 ]2.923 -27
7.077 0.497 2.451 2.650 2.576] -0.035 -27.5 2.0 41 0.079 -93 -247 18.2 218 -1.2 -14 | 4524 87 146 -10.8 -102 0.8 8 |00 0 0.0 0 0.0 0 |-101 116 24 -227 261 54 ]2.925 -25
7.001 0.505 2.454 2.656 2.581]|-0.035 -28.7 2.1 43 0.080 -9.9 -256 195 237 -13 -15 14597 9.1 155 -11.8  -114 1.0 9 |00 0O 0.0 0 0.0 0 |-102 124 25 -228 278 56 |2.927 -23
6.924 0.512 2.458 2.662 2.586] -0.035 -29.7 2.2 45 0.082 -104 -267 205 258 -1.3 -17 | 4661 9.4 164 -126  -126 1.0 10 |0.0 O 0.0 0 0.0 0 |-103 132 26 -231 296 58 ]2.929 -21
6.845 0.520 2.461 2.669 2.591]| -0.036 -30.8 2.4 48 0.085 -11.1 -278 220 280 -14 -18 | 4.734 9.8 174 -13.7  -140 1.1 11 |o.0 0O 0.0 0 0.0 0 |-104 140 27 -234 314 61 ]2.931 -19
6.764 0.528 2.464 2.675 2.596] -0.036 -32.1 2.5 50 0.088 -12.0 -290 235 303 -15 -20 | 4.806 10.2 184 -149 -155 1.2 12 |o.0 0O 0.0 0 0.0 0 |-106 148 28 -238 334 64 ]2.933 -17
6.682 0.536 2.467 2.682 2.601] -0.036 -33.3 2.7 53 0.091 -12.8 -303 248 328 -1.6 -21 | 4879 104 195 -16.0 -171 1.3 14 |0.0 0O 0.0 0 0.0 0 |-108 157 30 -243 354 66 ]2.935 -15
6.597 0.544 2.471 2.688 2.607| -0.037 -34.6 2.9 56 0.095 -14.0 -317 269 355 -1.7 -23 | 4.952 11.0 206 -175 -188 1.4 15 |0.0 0 0.0 0 0.0 0 |-111 167 31 -250 375 70 ]2.938 -13
6.511 0.552 2.474 2.695 2.612]|-0.037 -35.9 3.0 59 0.100 -15.1 -332 285 383 -1.8 -25 ]15.025 11.3 217 -18.6 -207 1.4 16 |0.0 0O 0.0 0 0.0 0 |-115 176 32 -259 397 73 ]2.940 -12
6.424 0.560 2.478 2.702 2.618] -0.037 -37.2 3.2 62 0.105 -16.4 -348 30.3 414 -1.9 -27 | 5.098 11.6 228 -19.9 227 15 18 |0.0 0O 0.0 0 0.0 0 |-120 187 34 -269 420 76 |2.942 -11
6.335 0.569 2.481 2.709 2.624]| -0.037 -38.8 3.4 65 0.112 -18.2 -366 326 446 -2.1 -29 ]5.180 12.0 240 -21.4 -248 1.7 20 0.0 0O 0.0 0 0.0 0 |-126 198 36 -283 446 80 |2.944 -11
6.244 0.578 2.485 2.716 2.630] -0.038 -40.3 3.6 69 0.120 -20.1 -386 352 482 -23 -31 |5.262 125 253 -23.0 -271 1.8 21 0.0 0 0.0 0 0.0 0 |-134 210 37 -300 473 84 |2.947 -11
6.152 0.587 2.489 2.724 2.635|-0.038 -41.9 3.8 73 0.131 -22.6 -409 376 519 -24 -34 15343 1238 266 -244  -296 1.9 23 0.0 0 0.0 0 0.0 0 |-143 223 39 -322 503 88 ]2.949 -13
6.058 0.596 2.493 2.731 2.642| -0.038 -43.6 4.0 77 0.144 -258 -435 40.9 560 -2.6 -36 | 5425 133 279 -26.2 -322 21 25 ]0.0 0 0.0 0 0.0 0 |-156 238 41 -351 536 92 ]2.951 -16
5.963 0.605 2.496 2.738 2.648]| -0.039 -45.3 4.2 81 0.160 -29.4 -464 441 604 -2.8 -39 |5.507 13.7 293 -27.8 -350 2.2 28 10.0 0 0.0 0 0.0 0 |-172 254 43 -386 572 97 ]2.953 -21
5.866 0.614 2.500 2.746 2.654]| -0.039 -47.1 45 85 0.187 -35.7 -500 485 653 -3.1 -42 5589 14.1 307 -29.8 -380 23 30 0.0 0O 0.0 0 0.0 0 |-193 273 45 -434 614 101 |2.955 -30
5.767 0.624 2.504 2.754 2.660] -0.039 -49.0 4.8 90 0.220 -435 -543 53.8 706 -3.5 -46 | 5.680 14.7 322 -31.8 -411 2.6 32 ]0.0 0 0.0 0 0.0 0 |-222 295 47 -499 664 106 |2.958 -43
5.668 0.633 2.508 2.761 2.667| -0.040 -50.9 4.9 95 0.276 -55.3 -599 59.3 766 -3.7 -49 |5.762 14.9 336 -33.3 -445 26 35 ]0.0 0 0.0 0 0.0 0 |-262 321 49 -590 722 110 |2.960 -63




Diplomova prace - Navrh konstrukce kfidla a podvozku kluzéku TST-14 MC

stranka 26 z 26

Bc. Jan Stépanek

Pfiloha 2
Pripady zatiZeni k¥idla
geometrie aerodynamicke ucinky hmotovée ucinky setrvacne ucinky kloneni provoz. zatiz. k 0.25]Pocetni zatizeni k 0.25

z © xNH xCG x0.25]CMpf gMp dMtp Mtp CLc dTL TL dMbL MbL dMtL MtL qm dTm TG dMbG MbG dMtG Mt G |dTi Ti dMbi Mbi dMti Mti T Mb Mt T Mb Mt xCS Mt CS
(m] [m] [m] [m] [m]] [4] [N*m/m]{N*m][N*m] [1] [N [Nl [N*m] [N*m] [N*m] [N*m] J(kg/m] [N] [Nl [N*m] [N*m] [N*m] [N*m]f[N] [N] [N*m] [N*m] [N*m] [N*m]} [N] [N*m] [N*m]] [N] ([N*m] [N*m] | [m] [N*m]
5.6 0.640 2.511 2.767 2.671]-0.120 -157.0 7.1 102 0.349 -485 -647 440 810 -2.9 -52 5.826 10.3 347 -23.6 -468 1.9 37 |00 0 0.0 0 0.0 0 -300 341 54 -676 768 121 ]2.961 -76
5.464 0.649 2517 2.776 2.679]-0.120 -161.5 21.7 124 0.389 -109.6 -757 1029 913 -6.0 -58 5.908 21.0 368 -50.0 -518 34 40 |0.0 0O 0.0 0 0.0 0 -389 394 70 -875 887 158 ]2.965 -92
5.36 0.655 2.521 2.783 2.685]-0.120 -164.5 16.9 141 0.408 -88.9 -846 88.0 1001 -5.0 -63 5.962 16.2 384 -39.9 -558 2.6 43 |0.0 0 0.0 0 0.0 0 -462 442 83 |-1039 995 186 [2.967 -107
5.254 0.662 2.526 2.790 2.691] -0.120 -168.0 17.6 158 0.422 -945 -940 99.7 1100 -5.8 -69 6.026 16.7 401 -425 601 2.9 46 |0.0 0O 0.0 0 0.0 0 -540 500 95 |-1214 1124 215 |2.970 -124
5.148 0.669 2.530 2.798 2.697]-0.120 -171.6 18.0 176 0.430 -97.5 -1038 110.0 1210 -6.5 -76 6.090 16.8 417 -442 645 3.0 49 |0.0 0O 0.0 0 0.0 0 -620 565 108 | -1396 1272 243 2973 -141
5.04 0.676 2.535 2.805 2.704]-0.120 -175.2 18.7 195 0.438 -102.1 -1140 123.1 1333 -7.2 -83 6.154 17.3 435 -47.0 692 3.2 52 |0.0 0 0.0 0 0.0 0 -705 642 120 | -1586 1443 271 |2.975 -160
4931 0.683 2.539 2.812 2.710f-0.120 -178.8 19.3 214 0.442 -105.1 -1245 1357 1469 -7.9 -91 6.217 17.7 452 -49.3 -741 3.3 55 |0.0 0 0.0 0 0.0 0 -792 728 133 | -1783 1638 299 |2.978 -179
4.82 0.690 2.544 2.820 2.716]-0.120 -182.5 20.1 234 0.445 -1089 -1354 150.3 1619 -8.7 -99 6.281 18.2 471 -52.2 -793 35 59 |0.0 0 0.0 0 0.0 0 -883 826 145 | -1987 1858 327 |2.981 -198
4.708 0.697 2.549 2.827 2.723]-0.120 -186.2 20.7 255 0.448 -111.7 -1466 164.1 1783 -9.5 -109 | 6.345 18.5 489 -54.8 -848 3.7 63 |0.0 0 0.0 0 0.0 0 -976 935 158 | -2197 2104 355 |2.983 -217
4595 0.705 2.553 2.835 2.730]-0.120 -190.5 21.3 276 0.449 -114.3 -1580 1785 1962 -10.7 -119 | 6.418 18.9 508 -57.4 906 4.0 67 |0.0 0 0.0 0 0.0 0 |-1072 1056 170 | -2411 2377 382 |2.986 -236
4.481 0.712 2.558 2.843 2.736] -0.120 -194.4 219 298 0.450 -116.6 -1696 193.4 2155 -11.1 -131 | 6.481 19.3 527 -60.1 -966 4.0 71 |0.0 0O 0.0 0 0.0 0 |-1169 1190 182 | -2630 2677 410 |2.989 -254
4.366 0.719 2.563 2.851 2.743] -0.120 -198.2 22.6 321 0.450 -118.8 -1815 208.7 2364 -12.0 -143 | 6.545 19.6 547 -62.9 -1029 4.2 75 |0.0 0 0.0 0 0.0 0 |-1268 1335 194 | -2853 3005 437 2,991 -272
4.25 0.727 2.568 2.859 2.750] -0.120 -202.6 23.2 344 0.449 -121.0 -1936 2246 2589 -13.3 -156 | 6.618 20.0 567 -65.8 -1094 4.6 80 |0.0 O 0.0 0 0.0 0 |-1369 1494 206 | -3081 3362 463 |2.994 -290
4.133 0.734 2.573 2.866 2.756] -0.120 -206.5 23.9 368 0.448 -123.0 -2059 2409 2830 -13.8 -170 | 6.682 20.4 587 -68.7 -1163 45 84 |0.0 0O 0.0 0 0.0 0 |-1472 1667 218 | -3312 3750 490 |2.997 -307
4.014 0.742 2578 2.875 2.763] -0.120 -211.1 24.8 393 0.447 -126.1 -2185 260.1 3090 -15.3 -185 | 6.754 21.0 608 -72.4 -1236 5.0 89 |0.0 O 0.0 0 0.0 0 |-1577 1854 229 | -3548 4172 516 [3.000 -322
3.895 0.750 2.583 2.883 2.770] -0.120 -215.7 25.4 418 0.446 -127.1 -2312 2752 3365 -16.2 -201 | 6.827 21.2 630 -74.9 -1310 5.2 94 |0.0 0O 0.0 0 0.0 0 |-1683 2054 241 | -3786 4622 541 |3.000 -329
3.775 0.757 2.588 2.891 2.777] -0.120 -219.7 26.1 444 0.444 -128.8 -2441 2929 3658 -16.6 -218 | 6.891 21.6 651 -78.1 -1389 5.1 99 |0.0 O 0.0 0 0.0 0 |-1790 2269 252 | -4027 5106 567 [3.003 -342
3.653 0.765 2.593 2.899 2.784] -0.120 -224.4 27.1 472 0.442 -131.7 -2573 3139 3972 -184 -236 |6.964 222 673 -82.2 -1471 56 105 |0.0 O 0.0 0 0.0 0 |-1899 2501 263 | -4274 5627 592 |[3.006 -355
3.531 0.773 2.598 2.907 2.791] -0.120 -229.1 27.7 499 0.439 -132.4 -2705 330.0 4302 -19.3 -256 | 7.037 224 696 -849 -1556 5.8 111 |0.0 O 0.0 0 0.0 0 |-2009 2746 274 | -4521 6179 616 |[3.009 -366
3.408 0.781 2.603 2.916 2.799] -0.120 -233.8 285 528 0.437 -134.1 -2839 349.2 4651 -20.4 -276 |7.109 22.8 719 -88.4 -1644 6.0 117 |0.0 O 0.0 0 0.0 0 |-2121 3007 284 | -4772 6766 640 [3.012 -376
3.284 0.789 2.609 2.924 2.806] -0.120 -238.7 29.3 557 0.434 -135.8 -2975 368.9 5020 -21.5 -297 |7.182 23.2 742 -92.0 -1736 6.3 123 |00 0O 0.0 0 0.0 0 |-2233 3284 295 | -5025 7389 663 [3.015 -385
3.159 0.797 2.614 2.933 2.813] -0.120 -243.5 30.1 587 0.431 -137.3 -3112 389.1 5409 -22.6 -320 | 7.255 23.7 765 -95.7 -1832 6.5 130 |0.0 O 0.0 0 0.0 0 |-2347 3577 305 | -5281 8049 686 [3.017 -392
3.034 0.805 2.619 2.941 2.820] -0.120 -248.4 30.7 618 0.429 -137.8 -3250 406.3 5815 -23.6 -344 | 7.328 23.9 789 -98.7 -1930 6.7 136 |00 O 0.0 0 0.0 0 |-2461 3885 315 | -5537 8741 709 [3.020 -398
2.907 0.813 2.624 2.950 2.828] -0.120 -253.4 319 650 0.426 -140.4 -3391 430.6 6246 -249 -369 | 7.401 245 814 -103.4 -2034 7.0 143100 0O 0.0 0 0.0 0 |-2577 4212 325 | -5797 9477 731 |3.023 -403
2.78 0.821 2.630 2.958 2.835]-0.120 -258.4 32.5 682 0.422 -140.7 -3531 4485 6694 -26.0 -395 |7.474 2438 839 -106.5 -2140 7.2 150 J0.0 O 0.0 0 0.0 0 |-2693 4554 335 | -6058 10247 753 |3.027 -407
2.652 0.829 2.635 2.967 2.842] -0.120 -263.5 33.4 716 0.419 -142.1 -3673 470.2 7164 -27.2 -422 |7.546 252 864 -110.6 -2251 7.4 158 |0.0 O 0.0 0 0.0 0 |-2809 4914 344 |-6321 11056 775 |3.030 -409
2.524 0.838 2.641 2.976 2.850] -0.120 -269.2 34.1 750 0.416 -142.5 -3816 488.4 7653 -29.2 -451 |7.628 255 889 -113.8 -2365 80 166 J|0.0 0O 0.0 0 0.0 0 |-2926 5288 353 | -6585 11899 794 |3.033 -408
2.395 0.846 2.646 2.984 2.858] -0.120 -274.4 35.1 785 0.412 -143.7 -3960 510.8 8164 -29.4 -480 | 7.701 25.9 915 -118.1 -2483 79 174100 0 0.0 0 0.0 0 |-3044 5681 362 |-6850 12782 814 |3.036 -406
2.265 0.854 2.652 2.993 2.865] -0.120 -279.6 36.0 821 0.409 -145.0 -4105 533.6 8697 -30.7 -511 |7.774 26.4 942  -122.4 -2605 82 182 0.0 O 0.0 0 0.0 0 |-3163 6092 371 |-7117 13707 835 |3.039 -402
2.135 0.863 2.657 3.002 2.873] -0.120 -285.5 36.7 858 0.405 -145.2 -4250 552.5 9250 -32.8 -544 | 7.856 26.6 968 -125.9 -2731 88 191 |0.0 O 0.0 0 0.0 0 |-3281 6519 379 |-7383 14667 853 |3.042 -397
2.004 0.871 2.663 3.011 2.880] -0.120 -290.8 37.8 895 0.401 -146.3 -4396 5759 9826 -33.1 -577 |7.929 27.1 995 -130.4 -2861 87 199 J]0.0 O 0.0 0 0.0 0 |-3401 6964 388 |-7652 15669 872 |3.045 -389
1.873 0.880 2.668 3.020 2.888] -0.120 -296.9 38.5 934 0.398 -146.5 -4543 595.1 10421 -35.3 -612 | 8.011 274 1023 -134.0 -2995 9.3 209 |0.0 O 0.0 0 0.0 0 |-3520 7425 395 |-7920 16707 889 |3.048 -379
1.741 0.888 2.674 3.029 2.896]-0.120 -302.3 39.5 973 0.394 -147.5 -4690 619.1 11040 -35.5 -648 | 8.083 27.8 1051 -138.7 -3134 9.2 218 |0.0 O 0.0 0 0.0 0 |-3639 7906 404 | -8189 17788 908 |3.051 -367
1.609 0.897 2.679 3.038 2.903]| -0.120 -308.5 40.3 1014 0.390 -147.5 -4838 638.6 11678 -37.8 -685 | 8.165 28.1 1079 -142.4 -3277 9.9 228 |0.0 O 0.0 0 0.0 0 |-3759 8402 411 | -8457 18904 924 |3.054 -353
1.476 0.905 2.685 3.047 2.911]|-0.120 -314.0 41.4 1055 0.386 -148.4 -4986 663.1 12342 -37.9 -723 | 8.238 28.6 1107 -147.3 -3424 9.8 237 |0.0 0O 0.0 0 0.0 0 |-3879 8918 419 | -8727 20065 942 |3.057 -336
1.343 0.914 2.690 3.056 2.919] -0.120 -320.3 42.2 1097 0.382 -148.4 -5134 6829 13024 -40.3 -764 | 8.320 28.9 1136 -151.1 -3575 105 248 |0.0 O 0.0 0 0.0 0 ]-3998 9450 426 | -8996 21261 958 |[3.061 -317
1.21 0.922 2.696 3.065 2.927|-0.120 -325.9 43.0 1140 0.378 -148.0 -5282 702.6 13727 -40.2 -804 |8.393 29.1 1165 -155.0 -3730 10.3 258 |0.0 O 0.0 0 0.0 0 |-4117 9997 433 | -9263 22493 975 |3.064 -296
1.076 0.931 2.702 3.074 2.934] -0.120 -332.3 44.1 1184 0.373 -148.8 -5431 727.8 14455 -42.9 -847 | 8.475 29.6 1195 -160.1 -3890 11.1 269 |0.0 O 0.0 0 0.0 0 |-4236 10565 440 |-9532 23771 990 |[3.069 -291
0.942 0.939 2.707 3.083 2.942] -0.120 -338.0 44.9 1229 0.369 -148.4 -5580 747.7 15202 -42.7 -889 | 8.548 29.9 1225 -164.1 -4054 10.8 280 |0.0 O 0.0 0 0.0 0 |-4355 11148 447 |-9798 25084 1006 |3.072 -266
0.808 0.948 2.713 3.092 2.950] -0.120 -344.5 45.7 1275 0.365 -148.0 -5728 767.5 15970 -45.2 -935 | 8.630 30.2 1255 -168.2 -4222 116 292 |0.0 O 0.0 0 0.0 0 |-4473 11748 453 |-10064 26432 1020 |3.075 -239
0.674 0.957 2.719 3.101 2.958] -0.120 -351.1 46.6 1322 0.360 -147.6 -5875 787.3 16757 -46.4 -981 |8.712 30.5 1286 -172.3 -4395 119 304 |0.0 O 0.0 0 0.0 0 |-4590 12363 459 |-10327 27816 1034 |3.078 -209
0.539 0.965 2.724 3.110 2.966] -0.120 -357.0 47.8 1369 0.356 -148.1 -6023 813.2 17570 -46.3 -1027 | 8.784 30.9 1316 -177.7 -4572 11.7 315 |0.0 O 0.0 0 0.0 0 |-4707 12998 467 |-10591 29246 1050 |3.081 -173
0.404 0.974 2.730 3.120 2.973] -0.120 -363.7 48.6 1418 0.351 -147.4 -6171 833.1 18404 -49.0 -1076 | 8.866 31.2 1348 -181.9 -4754 125 328 |0.0 O 0.0 0 0.0 0 |-4823 13649 472 |-10852 30711 1063 |3.083 -120
0.357 0.977 2.732 3.123 2.976] -0.120 -365.9 17.1 1435 0.349 -51.2 -6222 2924 18696 -17.0 -1093 | 8.894 10.9 1359 -63.9 -4818 4.3 332 |00 0O 0.0 0 0.0 0 |-4864 13878 475 |-10943 31225 1068 |3.084 -107
0.135 0.991 2.741 3.138 2.989] 0.000 0.0 40.6 1476 0.341 -239.5 -6462 14345 20130 -83.1 -1176 | 9.021 52.3 1411 -313.2 -5131 211 353 |0.0 O 0.0 0 0.0 0 |-5051 14999 443 |-11364 33748 996

0 1.000 2.747 3.147 2.997] 0.000 0.0 0.0 1476 0.335 -1446 -6606 891.8 21022 -52.4 -1229 | 9.103 32.1 1443 -194.8 -5326 134 367 |0.0 0O 0.0 0 0.0 0 |-5163 15696 397 |-11617 35316 893




Diplomova prace

Navrh konstrukce kfidla a podvozku kluzaku
TST-14 MC

Pfiloha 3 - Kontrola nosniku

Bc

Jan Stépanek

stranka 1z 3

Pocetni mezni hodnoty
Sfpt 1800 MPa maximalni dovolené normalné tahové napéti v pasnici
Sfpc -1300 MPa maximalni dovolené normalné tlakové napéti v pasnici
Tw p 90 MPa maximalni dovolené smykové napéti ve stojiné
Pfipad zatiZeni 1 (poéetni zatiZeni), rozhodujici pro dimenzovani stojiny
pocetni zatizeni v fezech geometrie sily do pasnic napéti v pasnicich faktor rezervy kontrola stojiny
z T Mb he Afu Afl tw Nfu Nfl Sfu Sfl RF fu RF fl qw Tw RFw
[m] [N] [N*m] [mm] [mm2] _ [mm2] [mm] [N] [N] [MPa] [MPa] [1] [1] [N/mm] __ [MPa] [1]
7.616 -987 386 71 9.61 9.61 0.36 -5403 5403 -562.3 562.3 231 3.20 -13.8 -38.4 2.35
2555 -1080 452 73 9.61 9.61 0.36 -6195 6195 -644.7 644.7 2.02 2.79 -14.8 -41.1 2.19
7.492 -1179 526 75 9.61 9.61 0.36 -7063 7063 -734.9 734.9 1.77 2.45 -15.8 -43.9 2.05
7.428 -1281 608 76 9.61 9.61 0.36 -7994 7994 -831.8 831.8 1.56 2.16 -16.8 -46.8 1.92
7.361 -1390 701 78 9.61 9.61 0.36 -9022 9022 -938.9 938.9 1.38 1.92 -17.9 -49.7 1.81
7.293 -1503 804 79 9.61 9.61 0.36 -10119 10119 -1053.0  1053.0 1.23 1.71 -18.9 -52.6 1.71
7.223 -1622 917 81 9.61 9.61 0.36 -11303 11303 -1176.2 1176.2 111 1.53 -20.0 -65.5 1.62
7.151 -1746 1043 83 19.22 9.61 0.36 -12578 12578 -654.4 1308.8 1.99 1.38 -21.1 -58.5 1.54
7.077 -1876 1182 85 19.22 9.61 0.36 -13945 13945 -725.6 1451.1 1.79 1.24 -22.1 -61.5 1.46
7.001 -2013 1335 87 19.22 9.61 0.36 -15410 15410 -801.8 1603.5 1.62 1.12 -23.2 -64.6 1.39
6.924 -2153 1500 89 19.22 9.61 0.36 -16953 16953 -882.0 1764.1 1.47 1.02 -24.3 -67.6 1.33
6.845 -2300 1682 90 19.22 19.22 0.36 -18597 18597 -967.6 967.6 1.34 1.86 -25.4 -70.6 1.27
6.764 -2454 1881 92 19.22 19.22 0.36 -20345 20345 -1058.5  1058.5 1.23 1.70 -26.5 -73.7 1.22
6.682 -2612 2095 94 19.22 19.22 0.36 -22177 22177 -1153.8 1153.8 1.13 1.56 -27.6 -76.8 1.17
6.597 -2779 2331 97 19.22 19.22 0.36 -24142 24142 -1256.1 1256.1 1.03 1.43 -28.8 -79.9 1518
6.511 -2951 2585 97 38.44 19.22 0.36 -26613 26613 -692.3 1384.6 1.88 1.30 -30.4 -84.4 1.07
6.424 -3128 2857 99 38.44 19.22 0.36 -28779 28779 -748.7 1497.3 1.74 1.20 -31.5 -87.5 1.03
6.335 -3312 3152 101 38.44 19.22 0.54 -31061 31061 -808.0 1616.1 1.61 111 -32.6 -60.4 1.49
6.244 -3503 3471 104 38.44 19.22 0.54 -33463 33463 -870.5 1741.0 1.49 1.03 -33.8 -62.5 1.44
6.152 -3700 3811 104 38.44 38.44 0.54 -36492 36492 -949.3 949.3 1.37 1.90 -35.4 -65.6 1.37
6.058 -3904 4178 107 38.44 38.44 0.54 -39138 39138 -1018.1  1018.1 1.28 1.77 -36.6 -67.7 1.33
5.963 -4114 4569 109 38.44 38.44 0.54 -41880 41880 -1089.5  1089.5 1.19 1.65 -37.7 -69.8 1.29
5.866 -4332 4989 111 38.44 38.44 0.54 -44751 44751 -1164.2 1164.2 1.12 il 515 -38.9 -72.0 1.25
5.767 -4558 5440 114 38.44 38.44 0.54 -47752 47752 -1242.3 1242.3 1.05 1.45 -40.0 -74.1 1.21
5.668 -4786 5914 116 57.66 38.44 0.54 -50823 50823 -881.4 1322.1 1.47 1.36 -41.1 -76.2 1.18
5.6 -4945 6250 118 57.66 38.44 0.54 -52950 52950 -918.3 1377.5 1.42 1.31 -41.9 -77.6 1.16
5.464 -5268 6967 120 57.66 38.44 0.54 -58165 58165 -1008.8  1513.1 1.29 1.19 -44.0 -81.5 1.10
5.36 -5519 7541 121 57.66 38.44 0.54 -62268 62268 -1079.9  1619.9 1.20 111 -45.6 -84.4 1.07
5.254 5777 8153 122 57.66 38.44 0.54 -66581 66581 -1154.7 1732.1 1518 1.04 -47.2 -87.4 1.03
5.148 -6038 8793 124 57.66 57.66 0.72 -71025 71025 -1231.8  1231.8 1.06 1.46 -48.8 -67.7 1.33
5.04 -6307 9474 125 76.88 57.66 0.72 -75686 75686 -984.5 1312.6 1.32 1.37 -50.4 -70.0 1.29
4.931 -6582 10192 127 76.88 57.66 0.72 -80524 80524 -1047.4 1396.5 1.24 1.29 -562.0 -72.2 %25}
4.82 -6865 10954 128 76.88 57.66 0.72 -85588 85588 -1113.3  1484.4 1.17 1.21 -53.6 -74.5 1.21
4.708 -7154 11755 129 76.88 57.66 0.72 -90835 90835 -1181.5  1575.4 1.10 1.14 -55.3 -76.8 1.17
4.595 -7449 12597 131 76.88 57.66 0.72 -96268 96268 -1252.2  1669.6 1.04 1.08 -56.9 -79.1 1.14
4.481 -7749 13480 132 96.1 57.66 0.72 -101888 101888 -1060.2 1767.1 1.23 1.02 -58.6 -81.3 1.11
4.366 -8055 14407 134 96.1 76.88 0.72 -107697 107697  -1120.7  1400.8 1.16 1.28 -60.2 -83.6 1.08
4.25 -8367 15377 135 96.1 76.88 0.72 -113696 113696 -1183.1  1478.9 1.10 1.22 -61.9 -85.9 1.05
4.133 -8685 16393 137 96.1 76.88 0.72 -119887 119887  -1247.5  1559.4 1.04 1.15 -63.5 -88.2 1.02
4.014 -9011 17466 138 115.32 76.88 0.9 -126328 126328 -1095.5 1643.2 1.19 1.10 -65.2 -72.4 1.24
3.895 -9341 18577 139 115.32 76.88 0.9 -133254 133254  -1155.5  1733.3 1.13 1.04 -67.0 -74.4 1.21
3.775 -9677 19739 141 115.32 96.1 0.9 -140047 140047 -1214.4 1457.3 1.07 1.24 -68.7 -76.3 1.18
3.653 -10021 20961 142 115.32 96.1 0.9 -147099 147099 -1275.6 1530.7 1.02 1.18 -70.3 -78.1 il 15
3.5631 -10369 22226 144 134.54 96.1 0.9 -154293 154293 -1146.8 1605.6 1.13 1.12 -72.0 -80.0 1.13
3.408 -10723 23545 146 134.54 96.1 0.9 -161690 161690 -1201.8  1682.5 1.08 1.07 -73.6 -81.8 1.10
3.284 -11084 24920 147 134.54 96.1 0.9 -169291 169291  -1258.3  1761.6 1.03 1.02 -75.3 -83.7 1.08
3.159 -11450 26351 149 153.76 115.32 0.9 -177098 177098  -1151.8  1535.7 1.13 117 -77.0 -85.5 1.05
3.034 -11820 27828 150 153.76 115.32 0.9 -185047 185047  -1203.5  1604.6 1.08 1.12 -78.6 -87.3 1.03
2.907 -12199 29378 152 153.76 115.32 0.9 -193330 193330 -1257.4  1676.5 1.03 1.07 -80.3 -89.2 1.01
2.78 -12581 30975 154 172.98 115.32 1.08 -201760 201760 -1166.4 1749.6 1.11 1.03 -81.9 -75.9 1.19
2.652 -12969 32635 155 172.98 134.54 1.08 -210404 210404 -1216.3 1563.9 1.07 il 15 -83.6 -77.4 1.16
2.524 -13361 34346 157 172.98 134.54 1.08 -219193 219193 -1267.2 1629.2 1.03 1.10 -85.3 -79.0 1.14
2.395 -13759 36121 158 192.2 134.54 1.08 -228198 228198  -1187.3  1696.1 1.09 1.06 -86.9 -80.5 112
2.265 -14163 37962 160 192.2 134.54 1.08 -237419 237419 -1235.3 1764.7 1.05 1.02 -88.6 -82.0 1.10
2.135 -14571 39856 162 192.2 153.76 1.08 -246785 246785 -1284.0  1605.0 1.01 112 -90.2 -83.5 1.08
2.004 -14985 41819 163 211.42 153.76 1.08 -256368 256368 -1212.6  1667.3 1.07 1.08 -91.9 -85.1 1.06
1.873 -15402 43837 165 211.42 153.76 1.08 -266095 266095 -1258.6  1730.6 1.03 1.04 -93.5 -86.6 1.04
1.741 -15825 45926 166 230.64 153.76 1.08 -276040 276040 -1196.8  1795.3 1.09 1.00 -95.1 -88.1 1.02
1.609 -16251 48071 168 230.64 172.98 1.08 -286127 286127 -1240.6  1654.1 1.05 1.09 -96.7 -89.6 1.00
1.476 -16683 50289 170 230.64 172.98 1.26 -296432 296432  -1285.3  1713.7 1.01 1.05 -98.3 -78.0 1.15
1.343 -17118 52566 171 249.86 172.98 1.26 -306877 306877 -1228.2 1774.1 1.06 1.01 -99.9 -79.3 1518
1.21 -17555 54901 173 249.86 192.2 1.26 -317460 317460 -1270.6 1651.7 1.02 1.09 -101.5 -80.6 1.12
1.076 -17999 57313 175 269.08 192.2 1.26 -328261 328261 -1219.9 1707.9 1.07 1.05 -103.1 -81.8 1.10
0.942 -18444 59784 176 288.3 192.2 1.26 -339198 339198 -1176.5  1764.8 1.10 1.02 -104.6 -83.1 1.08
0.808 -18892 62316 178 307.52 211.42 1.26 -350268 350268 -1139.0  1656.7 1.14 1.09 -106.2 -84.3 1.07
0.674 -19342 64908 180 326.74 230.64 1.26 -361470 361470  -1106.3  1567.2 1.18 1.15 -107.7 -85.5 1.05
0.539 -19797 67580 181 345.96 249.86 1.44 -372887 372887 -1077.8 1492.4 1.21 1.21 -109.2 -75.9 1.19
0.404 -20253 70314 182 365.18 269.08 1.62 -385422 385422 -1055.4 1432.4 1.23 1.26 -111.0 -68.5 1.31
0.357 -20412 71274 183 365.18 269.08 1.62 -389440 389440 -1066.4 1447.3 1.22 1.24 -111.5 -68.8 1.31
PFipad zatiZeni 5 (poéetni zatiZeni), rozhodujici pro dimenzovani stojiny a pasnic
pocetni zatizeni v fezech geometrie sily do pasnic napéti v pasnicich faktor rezervy kontrola stojiny
z T Mb he Afu Afl tw Nfu Nfl Sfu Sfl RF fu RF fl qw Tw RFw
[m] [N] [N*m] [mm] [mm2] _ [mm2] [mm] [N] [N] [MPa] [MPa] (1] [1] [N/mm] __ [MPa] [1]
7.616 670 -265 71 9.61 9.61 0.36 3713 -3713 386.3 -386.3 4.66 3.36 9.4 26.1 3.45
2555 732 -310 73 9.61 9.61 0.36 4248 -4248 442.1 -442.1 4.07 2.94 10.0 27.9 3.23
7.492 797 -360 75 9.61 9.61 0.36 4833 -4833 503.0 -503.0 3.58 2.58 10.7 29.7 3.03
7.428 864 -415 76 9.61 9.61 0.36 5460 -5460 568.1 -568.1 3.17 2.29 11.4 315 2.85
7.361 935 -478 78 9.61 9.61 0.36 6150 -6150 639.9 -639.9 2.81 2.03 12.0 334 2.69
7.293 1009 -547 79 9.61 9.61 0.36 6884 -6884 716.3 -716.3 2.51 1.81 12.7 3553 2.55
7.223 1086 -623 81 9.61 9.61 0.36 7674 -7674 798.6 -798.6 2.25 1.63 13.4 37.2 242
7.151 1166 -707 83 19.22 9.61 0.36 8523 -8523 443.4 -886.9 4.06 1.47 14.1 39.1 2.30
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Bc Jan Stépanek

stranka 2 z 3

pocetni zatizeni v fezech geometrie sily do pasnic napéti v pasnicich faktor rezervy kontrola stojiny
z T Mb he Afu Afl tw Nfu Nfl Sfu Sfl RF fu RF fl qw Tw RFw
[m] [N] [N*m] [mm] [mm2] _ [mm2] [mm] [N] [N] [MPa] [MPa] [1] [1] [N/mm] __ [MPa] [1]
7.077 1250 -799 85 19.22 9.61 0.36 9431 -9431 490.7 -981.4 3.67 1.32 14.8 41.0 2.20
7.001 1338 -901 87 19.22 9.61 0.36 10401 -10401 541.1 -1082.3 3.33 1.20 15.4 42.9 2.10
6.924 1427 -1011 89 19.22 9.61 0.36 11420 -11420 594.2 -1188.3 3.03 1.09 16.1 44.8 2.01
6.845 1521 -1131 90 19.22 19.22 0.36 12502 -12502 650.5 -650.5 277 2.00 16.8 46.7 1.93
6.764 1618 -1262 92 19.22 19.22 0.36 13650 -13650 710.2 -710.2 253 1.83 17.5 48.6 1.85
6.682 1718 -1403 94 19.22 19.22 0.36 14850 -14850 772.6 -772.6 2533) 1.68 18.2 50.5 1.78
6.597 1823 -1558 97 19.22 19.22 0.36 16132 -16132 839.4 -839.4 2.14 1.55 18.9 52.4 1.72
6.511 1931 -1724 97 38.44 19.22 0.36 17747 -17747 461.7 -923.4 3.90 1.41 19.9 55.2 1.63
6.424 2041 -1901 99 38.44 19.22 0.36 19152 -19152 498.2 -996.5 3.61 1.30 20.6 57.1 1.58
6.335 2155 -2093 101 38.44 19.22 0.54 20629 -20629 536.6 -1073.3 8B 1.21 21.2 39.3 2.29
6.244 2274 -2300 104 38.44 19.22 0.54 22177 -22177 576.9 -1153.9 3.12 1518 219 40.6 222
6.152 2395 -2520 104 38.44 38.44 0.54 24134 -24134 627.8 -627.8 2.87 2.07 22.9 42.5 2.12
6.058 2520 -2757 107 38.44 38.44 0.54 25829 -25829 671.9 -671.9 2.68 1.93 23.6 43.7 2.06
5.963 2648 -3009 109 38.44 38.44 0.54 27581 -27581 7175 -717.5 251 1.81 24.3 45.0 2.00
5.866 2780 -3279 111 38.44 38.44 0.54 29408 -29408 765.0 -765.0 2.35 1.70 24.9 46.2 1.95
5.767 2917 -3567 114 38.44 38.44 0.54 31313 -31313 814.6 -814.6 221 1.60 25.6 47.4 1.90
5.668 3055 -3870 116 57.66 38.44 0.54 33256 -33256 576.8 -865.1 3.12 1.50 26.3 48.6 1.85
5.6 3151 -4084 118 57.66 38.44 0.54 34598 -34598 600.0 -900.1 3.00 1.44 26.7 49.4 1.82
5.464 3345 -4539 120 57.66 38.44 0.54 37896 -37896 657.2 -985.8 2.74 1.32 27.9 51.7 1.74
5.36 3495 -4903 121 57.66 38.44 0.54 40483 -40483 702.1 -1053.1 2.56 1.23 28.9 53.4 1.68
5.254 3650 -5289 122 57.66 38.44 0.54 43195 -43195 749.1 -1123.7 2.40 1.16 29.8 55.2 1.63
5.148 3806 -5693 124 57.66 57.66 0.72 45983 -45983 797.5 -797.5 2.26 1.63 30.7 42.7 211
5.04 3968 -6121 125 76.88 57.66 0.72 48901 -48901 636.1 -848.1 2.83 1.53 31.7 44.0 2.04
4.931 4132 -6572 127 76.88 57.66 0.72 51923 -51923 675.4 -900.5 2.67 1.44 32.6 45.3 1.98
4.82 4301 -7049 128 76.88 57.66 0.72 55079 -55079 716.4 -955.2 251 1.36 33.6 46.7 1.93
4.708 4474 -7550 129 76.88 57.66 0.72 58344 -58344 758.9 -1011.9 2.37 1.28 34.6 48.0 1.87
4.595 4650 -8076 131 76.88 57.66 0.72 61718 -61718 802.8 -1070.4 2.24 1.21 35.5 49.4 1.82
4.481 4829 -8626 132 96.1 57.66 0.72 65201 -65201 678.5 -1130.8 2.65 1.15 36.5 50.7 1.78
4.366 5012 -9203 134 96.1 76.88 0.72 68796 -68796 715.9 -894.8 251 1.45 375 52.0 1.73
4.25 5198 -9806 1135 96.1 76.88 0.72 72502 -72502 754.4 -943.1 2.39 1.38 38.4 53.4 1.69
4.133 5388 -10436 137 96.1 76.88 0.72 76322 -76322 794.2 -992.7 2.27 1.31 39.4 54.7 1.64
4.014 5583 -11101 138 115.32 76.88 0.9 80290 -80290 696.2 -1044.4 2.59 1.24 40.4 44.9 2.01
3.895 5780 -11788 139 115.32 76.88 0.9 84557 -84557 733.2 -1099.9 2.45 1.18 415 46.1 1.95
3.775 5980 -12506 141 115.32 96.1 0.9 88731 -88731 769.4 -923.3 2.34 1.41 42.4 47.1 1.91
3.653 6185 -13261 142 115.32 96.1 0.9 93058 -93058 807.0 -968.3 2.23 1.34 434 48.2 1.87
3.5631 6393 -14040 144 134.54 96.1 0.9 97468 -97468 724.5 -1014.2 2.48 1.28 44.4 49.3 1.83
3.408 6604 -14853 146 134.54 96.1 0.9 101997  -101997 758.1 -1061.4 2.37 1.22 45.3 50.4 1.79
3.284 6818 -15698 147 134.54 96.1 0.9 106646 -106646 792.7 -1109.7 2.27 1.17 46.3 515 %5}
3.159 7037 -16578 149 153.76 115.32 0.9 111416 -111416 724.6 -966.1 2.48 1.35 47.3 525 1.71
3.034 7257 -17485 150 153.76 115.32 0.9 116268 -116268 756.2 -1008.2 2.38 1.29 48.3 53.6 1.68
2.907 7483 -18435 152 153.76 115.32 0.9 121320 -121320 789.0 -1052.0 2.28 1.24 49.2 54.7 1.64
2.78 7711 -19415 154 172.98 115.32 1.08 126458 -126458 731.1 -1096.6 2.46 1.19 50.2 46.5 1.94
2.652 7942 -20431 155 172.98 134.54 1.08 131722  -131722 761.5 -979.1 2.36 1.33 51.2 47.4 1.90
2.524 8176 -21478 157 172.98 134.54 1.08 137070 -137070 792.4 -1018.8 2.27 1.28 52.2 48.3 1.86
2.395 8413 -22563 158 192.2 134.54 1.08 142545  -142545 741.6 -1059.5 2.43 1528 53.1 49.2 1.83
2.265 8654 -23688 160 192.2 134.54 1.08 148147  -148147 770.8 -1101.1 2.34 1.18 54.1 50.1 1.80
2.135 8896 -24844 162 192.2 153.76 1.08 153834  -153834 800.4 -1000.5 225 1.30 55.1 51.0 1.76
2.004 9143 -26042 163 211.42 153.76 1.08 159649  -159649 755.1 -1038.3 2.38 1.25 56.0 51.9 1.73
1.873 9391 -27272 165 211.42 153.76 1.08 165547  -165547 783.0 -1076.7 2.30 1.21 57.0 52.8 1.71
1.741 9643 -28545 166 230.64 153.76 1.08 171574  -171574 743.9 -1115.9 2.42 1.17 58.0 53.7 1.68
1.609 9897 -29852 168 230.64 172.98 1.08 177683  -177683 770.4 -1027.2 2.34 1.27 58.9 54.5 1.65
1.476 10154 -31202 170 230.64 172.98 1.26 183921  -183921 797.4 -1063.2 2.26 1.22 59.9 475 1.89
1.343 10413 -32587 171 249.86 172.98 1.26 190240  -190240 761.4 -1099.8 2.36 1.18 60.8 48.2 1.87
1.21 10674 -34007 173 249.86 192.2 1.26 196640 -196640 787.0 -1023.1 2.29 1.27 61.7 49.0 1.84
1.076 10938 -35472 175 269.08 192.2 1.26 203168  -203168 755.0 -1057.1 2.38 1.23 62.6 49.7 1.81
0.942 11203 -36973 176 288.3 192.2 1.26 209775  -209775 727.6 -1091.4 2.47 1.19 63.6 50.4 1.78
0.808 11469 -38510 178 307.52 211.42 1.26 216461  -216461 703.9 -1023.8 2.56 1.27 64.5 51.2 1.76
0.674 11737 -40083 180 326.74 230.64 1.26 223222  -223222 683.2 -967.8 2.63 1.34 65.4 51.9 1.73
0.539 12008 -41704 181 345.96 249.86 1.44 230111 -230111 665.1 -921.0 271 1.41 66.3 46.0 1.96
0.404 12280 -43362 182 365.18 269.08 1.62 237685  -237685 650.9 -883.3 2.77 1.47 67.3 415 2.17
0.357 12374 -43944 183 365.18 269.08 1.62 240108  -240108 657.5 -892.3 2.74 1.46 67.6 41.7 2.16
Pfipad zatiZeni 7d (poc€etni zatiZzeni), rozhodujici pro dimenzovani stojiny a pasnic
pocetni zatizeni v fezech geometrie sily do pasnic napéti v pasnicich faktor rezervy kontrola stojiny
z T Mb he Afu Afl tw Nfu Nfl Sfu Sfl RF fu RF fl qw Tw RFw
[m] [N] [N*m] [mm] [mm2] _ [mm2] [mm] [N] [N] [MPa] [MPa] [1] [1] [N/mm] __ [MPa] [1]
7.616 -439 172 71 9.61 9.61 0.36 -2401 2401 -249.9 249.9 5.20 7.20 -6.1 -17.1 5.28
7.555 -480 201 78 9.61 9.61 0.36 -2753 2753 -286.5 286.5 4.54 6.28 -6.6 -18.3 4.92
7.492 -524 234 75 9.61 9.61 0.36 -3139 3139 -326.6 326.6 3.98 551 -7.0 -19.5 4.61
7.428 -569 270 76 9.61 9.61 0.36 -3553 3553 -369.7 369.7 3.52 4.87 -7.5 -20.8 4.33
7.361 -618 312 78 9.61 9.61 0.36 -4010 4010 -417.3 417.3 3.12 4.31 -7.9 -22.1 4.08
7.293 -668 357 79 9.61 9.61 0.36 -4497 4497 -468.0 468.0 2.78 3.85 -8.4 -23.4 3.85
7.223 =721 408 81 9.61 9.61 0.36 -5024 5024 -522.8 522.8 2.49 3.44 -8.9 -24.7 3.65
7.151 -776 463 83 19.22 9.61 0.36 -5590 5590 -290.8 581.7 4.47 3.09 -9.4 -26.0 3.46
7.077 -834 525 85 19.22 9.61 0.36 -6198 6198 -322.5 644.9 4.03 2.79 -9.8 -27.3 3.29
7.001 -895 593 87 19.22 9.61 0.36 -6849 6849 -356.3 712.7 3.65 2.53 -10.3 -28.7 3.14
6.924 -957 667 89 19.22 9.61 0.36 -7535 7535 -392.0 784.0 3.32 2.30 -10.8 -30.0 3.00
6.845 -1022 748 90 19.22 19.22 0.36 -8265 8265 -430.0 430.0 3.02 4.19 -11.3 -31.4 2.87
6.764 -1091 836 92 19.22 19.22 0.36 -9042 9042 -470.5 470.5 2.76 3.83 -11.8 -32.8 275
6.682 -1161 931 94 19.22 19.22 0.36 -9856 9856 -512.8 512.8 2.53 3.51 -12.3 -34.1 2.64
6.597 -1235 1036 97 19.22 19.22 0.36 -10730 10730 -558.3 558.3 258 3.22 -12.8 -35.5 253
6.511 -1312 1149 97 38.44 19.22 0.36 -11828 11828 -307.7 615.4 4.22 2.92 -13.5 -37.5 2.40
6.424 -1390 1270 99 38.44 19.22 0.36 -12791 12791 -332.7 665.5 3.91 2.70 -14.0 -38.9 231
6.335 -1472 1401 101 38.44 19.22 0.54 -13805 13805 -359.1 718.3 3.62 2.51 -14.5 -26.9 8B
6.244 -1557 1543 104 38.44 19.22 0.54 -14872 14872 -386.9 773.8 3.36 2.33 -15.0 -27.8 3.24
6.152 -1644 1694 104 38.44 38.44 0.54 -16219 16219 -421.9 421.9 3.08 4.27 -15.7 -29.2 3.09
6.058 -1735 1857 107 38.44 38.44 0.54 -17394 17394 -452.5 452.5 2.87 3.98 -16.3 -30.1 2.99
5.963 -1829 2031 109 38.44 38.44 0.54 -18613 18613 -484.2 484.2 2.68 3.72 -16.8 -31.0 2.90




Diplomova prace

Navrh konstrukce kfidla a podvozku kluzaku

TST-14 MC

Pfiloha 3 - Kontrola nosniku

Bc Jan Stépanek

pocetni zatizeni v fezech geometrie sily do pasnic napéti v pasnicich faktor rezervy kontrola stojiny
z T Mb he Afu Afl tw Nfu Nfl Sfu Sfl RF fu RF fl qw Tw RFw
[m] [N] [N*m] [mm] [mm2] _ [mm2] [mm] [N] [N] [MPa] [MPa] [1] [1] [N/mm] __ [MPa] [1]
5.866 -1925 2217 111 38.44 38.44 0.54 -19889 19889 -517.4 517.4 251 3.48 -17.3 -32.0 2.81
5.767 -2026 2418 114 38.44 38.44 0.54 -21223 21223 -652.1 552.1 2.35 3.26 -17.8 -32.9 2.73
5.668 -2127 2629 116 57.66 38.44 0.54 -22588 22588 -391.7 587.6 3.32 3.06 -18.3 -33.9 2.66
5.6 -2198 2778 118 57.66 38.44 0.54 -23533 23533 -408.1 612.2 3.19 2.94 -18.6 -34.5 2.61
5.464 -2341 3096 120 57.66 38.44 0.54 -25851 25851 -448.3 672.5 2.90 2.68 -19.5 -36.2 2.49
5.36 -2453 3351} 121 57.66 38.44 0.54 -27675 27675 -480.0 719.9 2.71 2.50 -20.3 -37.5 2.40
5.254 -2567 3624 122 57.66 38.44 0.54 -29592 29592 -513.2 769.8 253 2.34 -21.0 -38.8 2.32
5.148 -2684 3908 124 57.66 57.66 0.72 -31567 31567 -547.5 547.5 2.37 3.29 -21.7 -30.1 2.99
5.04 -2803 4211 125 76.88 57.66 0.72 -33638 33638 -437.5 583.4 2.97 3.09 -22.4 -31.1 2.89
4.931 -2926 4530 127 76.88 57.66 0.72 -35788 35788 -465.5 620.7 2.79 2.90 -23.1 -32.1 2.80
4.82 -3051 4868 128 76.88 57.66 0.72 -38039 38039 -494.8 659.7 2.63 273 -23.8 -33.1 272
4.708 -3180 5225 129 76.88 57.66 0.72 -40371 40371 -5625.1 700.2 2.48 2.57 -24.6 -34.1 2.64
4.595 -3311 5599 131 76.88 57.66 0.72 -42786 42786 -556.5 742.0 2.34 2.43 -25.3 -35.1 2.56
4.481 -3444 5991 132 96.1 57.66 0.72 -45284 45284 -471.2 785.4 2.76 2.29 -26.0 -36.2 2.49
4.366 -3580 6403 134 96.1 76.88 0.72 -47865 47865 -498.1 622.6 2.61 2.89 -26.8 -37.2 2.42
4.25 -3719 6834 135 96.1 76.88 0.72 -50532 50532 -525.8 657.3 2.47 274 -27.5 -38.2 2.36
4.133 -3860 7286 137 96.1 76.88 0.72 -53283 53283 -554.5 693.1 2.34 2.60 -28.2 -39.2 2.30
4.014 -4005 7763 138 115.32 76.88 0.9 -56146 56146 -486.9 730.3 2.67 2.46 -29.0 -32.2 2.80
3.895 -4152 8257 139 115.32 76.88 0.9 -59224 59224 -513.6 770.3 253 2.34 -29.8 -33.1 272
3.775 -4301 8773 141 115.32 96.1 0.9 -62243 62243 -539.7 647.7 2.41 2.78 -30.5 -33.9 2.65
3.653 -4454 9316 142 115.32 96.1 0.9 -65377 65377 -566.9 680.3 2.29 2.65 -31.3 -34.7 2.59
31531} -4609 9878 144 134.54 96.1 0.9 -68575 68575 -509.7 713.6 2.55 2.52 -32.0 -35.5 2.53
3.408 -4766 10465 146 134.54 96.1 0.9 -71862 71862 -534.1 747.8 2.43 2.41 -32.7 -36.4 2.47
3.284 -4926 11075 147 134.54 96.1 0.9 -75241 75241 -659.2 782.9 2.32 2.30 -33.5 -37.2 2.42
3.159 -5089 11711 149 153.76 115.32 0.9 -78710 78710 -511.9 682.5 2.54 2.64 -34.2 -38.0 2.37
3.034 -5253 12368 150 153.76 115.32 0.9 -82243 82243 -534.9 713.2 2.43 2.52 -34.9 -38.8 2.32
2.907 -5422 13057 152 153.76 115.32 0.9 -85925 85925 -558.8 745.1 258 2.42 -35.7 -39.6 227
2.78 -5592 13767 154 172.98 115.32 1.08 -89671 89671 -518.4 777.6 251 2.31 -36.4 -33.7 2.67
2.652 -5764 14505 155 172.98 134.54 1.08 -93513 93513 -540.6 695.1 2.40 2.59 -37.2 -34.4 2.62
2.524 -5938 15265 157 172.98 134.54 1.08 -97419 97419 -563.2 724.1 2.31 2.49 -37.9 -35.1 2.56
2.395 -6115 16054 158 192.2 134.54 1.08 -101421 101421 -527.7 753.8 2.46 2.39 -38.6 -35.8 252
2.265 -6295 16872 160 192.2 134.54 1.08 -105520 105520 -549.0 784.3 2.37 2.30 -39.4 -36.5 2.47
2.135 -6476 17714 162 192.2 153.76 1.08 -109682 109682 -570.7 713.3 2.28 252 -40.1 -37.1 2.42
2.004 -6660 18586 163 211.42 153.76 1.08 -113942 113942 -538.9 741.0 241 2.43 -40.8 -37.8 2.38
1.873 -6845 19483 165 211.42 153.76 1.08 -118264 118264 -559.4 769.1 2.32 2.34 -41.6 -38.5 234
1.741 -7033 20411 166 230.64 153.76 1.08 -122684 122684 -5631.9 797.9 2.44 2.26 -42.3 -39.1 2.30
1.609 -7223 21365 168 230.64 172.98 1.08 -127167 127167 -551.4 735.2 2.36 2.45 -43.0 -39.8 2.26
1.476 -7415 22351 170 230.64 172.98 1.26 -131748 131748 -5671.2 761.6 2.28 2.36 -43.7 -34.7 2.59
1.343 -7608 23363 171 249.86 172.98 1.26 -136390 136390 -545.9 788.5 2.38 2.28 -44.4 -35.2 2.55
1.21 -7802 24400 173 249.86 192.2 1.26 -141093 141093 -564.7 734.1 2.30 2.45 -45.1 -35.8 251
1.076 -7999 25472 175 269.08 192.2 1.26 -145894 145894 -542.2 759.1 2.40 2.37 -45.8 -36.4 2.48
0.942 -8197 26571 176 288.3 192.2 1.26 -150755 150755 -5622.9 784.4 2.49 2.29 -46.5 -36.9 2.44
0.808 -8396 27696 178 307.52 211.42 1.26 -155675 155675 -506.2 736.3 257 2.44 -47.2 -37.5 2.40
0.674 -8596 28848 180 326.74 230.64 1.26 -160653 160653 -491.7 696.6 2.64 2.58 -47.9 -38.0 2.37
0.539 -8798 30036 181 345.96 249.86 1.44 -165728 165728 -479.0 663.3 271 271 -48.5 -33.7 2.67
0.404 -9001 31251 182 365.18 269.08 1.62 -171299 171299 -469.1 636.6 277 2.83 -49.3 -30.5 2.96
0.357 -9072 31677 183 365.18 269.08 1.62 -173085 173085 -474.0 643.2 2.74 2.80 -49.6 -30.6 2.94

stranka 3z 3
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Pfiloha 4 - Kontrola potahu
tauldov tau2dov tau3dov taud4dov tauSdov

[MPa] [MPa] [MPa] [MPa] [MPa]

90 90 90 50 90

Pfipad zatizeni 1 (poéetni zatizeni)
zatizeni sm. toky v dutinach smykové toky ve vrstvach potahu smykové napétive vrstvach potahu celk. s. tok ve stoj. faktor rezervy v jednotlivych vrstvach
z Mt CS ql q2 qll ql2 qla ql5 q21 q22 q24 q25 taull taul2 tauld tauls tau21 tau22 tau24 tau25 tauzl tauz2 RF11 RF12 RF14 RF15 RF21 RF22 RF24 RF25 RFz1 RFz2

[m] [N*m] [N/m] [N/m] [N/m] [N/m] [N/m] [N/m] [N/m] [N/m] [Nm] [N/m]| [MPa] [MPa] [MPa] [MPa] [MPa] [MPa] [MPa] [MPa] [MPa] [MPa] [1] [1] [1] [1] [1] [1] [1] [1] [1] [1]

8.5 0 0 0 0 0 0 0 0 0 0 0 0.0 - 0.0 - 0.0 - 0.0 - - 0 - - - - - - - - - -
8.499 0 5 5 3 0 2 0 3 0 2 0 0.0 - 0.0 - 0.0 - 0.0 - - 0 4691.92 - 80284.04 - 4691.92 - 80284.04 - - 6088.96
8.496 0 14 14 9 0 5) 0 9 0 5) 0 0.1 - 0.0 - 0.1 - 0.0 - - 0 1749.05 - 29928.20 - 1749.05 - 29928.20 - - 2269.84
8.49 1 22 22 14 0 8 0 14 0 8 0 0.1 - 0.0 - 0.1 - 0.0 - - 0 1128.33 - 19306.97 - 1128.33 - 19306.97 - - 1464.29
8.483 1 20 20 13 0 7 0 13 0 7 0 0.1 - 0.0 - 0.1 - 0.0 - - 0 1259.75 - 21555.71 - 1259.75 - 21555.71 - - 1634.84
8.473 0 0 0 0 0 0 0 0 0 0 0 0.0 - 0.0 - 0.0 - 0.0 - - 0 122253 - 2091883 - 122253 - 2091883 - - 158654
8.462 -1 -35 -35 -23 0 -12 0 -23 0 -12 0 -0.1 - 0.0 - -0.1 - 0.0 - - 0 704.47 - 12054.27 - 704.47 - 12054.27 - - 914.23
8.448 -3 -99 -99 -64 0 -35 0 -64 0 -35 0 -0.4 - 0.0 - -0.4 - 0.0 - - 0 251.96 - 4311.39 - 251.96 - 4311.39 - - 326.99
8.432 -5 -190 -190 -123 0 -67 0 -123 0 -67 0 -0.7 - 0.0 - -0.7 - 0.0 - - -1 131.66 - 2252.87 - 131.66 - 2252.87 - - 170.86
8.414 -9 -309 -309 -200 0 -108 0 -200 0 -108 0 -1.1 - 0.0 - -1.1 - 0.0 - - -1 80.82 - 1382.88 - 80.82 - 1382.88 - - 104.88
8.393 -13 -467 -467 -303 0 -164 0 -303 0 -164 0 -1.7 - -0.1 - -1.7 - -0.1 - - -1 53.41 - 913.88 - 53.41 - 913.88 - - 69.31
8.371 -18 -649 -649 -421 0 -228 0 -421 0 -228 0 -2.3 - -0.1 - -2.3 - -0.1 - - -2 38.49 - 658.53 - 38.49 - 658.53 - - 49.94
8.346 -25 -872 -872 -566 0 -306 0 -566 0 -306 0 -3.1 - -0.1 - -3.1 - -0.1 - - -2 28.64 - 490.09 - 28.64 - 490.09 - - 37.17
8.32 -33 -1116 -1116 -724 0 -392 0 -724 0 -392 0 -4.0 - -0.1 - -4.0 - -0.1 - - -3 22.36 - 382.68 - 22.36 - 382.68 - - 29.02
8.291 -42 -1402 -1402 -910 0 -492 0 -910 0 -492 0 -5.1 - -0.2 - -5.1 - -0.2 - - -4 17.81 - 304.73 - 17.81 - 304.73 - - 23.11
8.26 -62 -1718 -1718 -1115 0 -603 0 -1115 0 -603 0 -6.2 - -0.2 - -6.2 - -0.2 - - -5 14.53 - 248.66 - 14.53 - 248.66 - - 18.86
8.228 -63 -2051 -2051 -1331 0 -720 0 -1331 0 -720 0 -7.4 - -0.2 - -7.4 - -0.2 - - -6 12.17 - 208.24 - 12.17 - 208.24 - - 15.79
8.193 -76 -2424 -2424 -1573 0 -851 0 -1573 0 -851 0 -8.7 - -0.3 - -8.7 - -0.3 - - -7 10.30 - 176.26 - 10.30 - 176.26 - - 13.37
8.156 -90 -2820 -2820 -1830 0 -990 0 -1830 0 -990 0 -10.2 - -0.3 - -10.2 - -0.3 - - -8 8.85 - 151.51 - 8.85 - 151.51 - - 11.49
8.117 -106 -3239 -3239 -2102 0 -1137 0 -2102 0 -1137 0 -11.7 - -0.4 - -11.7 - -0.4 - - -9 7.71 - 131.88 - 7.71 - 131.88 - - 10.00
8.076 -123 -3680 -3680 -2388 0 -1292 0 -2388 0 -1292 0 -13.3 - -0.4 - -13.3 - -0.4 - - -10 6.78 - 116.08 - 6.78 - 116.08 - - 8.80
8.033 -141 -4140 -4140 -2686 0 -1454 0 -2686 0 -1454 0 -14.9 - -0.5 - -14.9 - -0.5 - - -11 6.03 - 103.20 - 6.03 - 103.20 - - 7.83
7.987 -161 -4626 -4626 -3002 0 -1624 0 -3002 0 -1624 0 -16.7 - -0.5 - -16.7 - -0.5 - - -13 5.40 - 92.35 - 5.40 - 92.35 - - 7.00
7.94 -182 -5117 -5117 -3320 0 -1797 0 -3320 0 -1797 0 -18.4 - -0.6 - -18.4 - -0.6 - - -14 4.88 - 83.49 - 4.88 - 83.49 - - 6.33
7.891 -204 -5620 -5620 -3647 0 -1973 0 -3647 0 -1973 0 -20.3 - -0.7 - -20.3 - -0.7 - - -16 4.44 - 76.01 - 4.44 - 76.01 - - 5.76
7.84 -228 -6135 -6135 -3981 0 -2154 0 -3981 0 -2154 0 -22.1 - -0.7 - -22.1 - -0.7 - - -17 4.07 - 69.64 - 4.07 - 69.64 - - 5.28
7.787 -254 -6657 -6657 -4320 0 -2337 0 -4320 0 -2337 0 -24.0 - -0.8 - -24.0 - -0.8 - - -18 3.75 - 64.17 - 3.75 - 64.17 - - 4.87
7.732 -280 -7186 -7186 -4663 0 -2523 0 -4663 0 -2523 0 -25.9 - -0.8 - -25.9 - -0.8 - - -20 3.47 - 59.45 - 3.47 - 59.45 - - 4.51
7.675 -309 -7721 -7721 -5010 0 -2711 0 -5010 0 -2711 0 -27.8 - -0.9 - -27.8 - -0.9 - - -21 3.23 - 55.33 - 3.23 - 55.33 - - 4.20
7.616 -360 -9226 -7604 -5987 0 -3240 0 -4934 0 -2670 0 -33.3 - -1.1 - -27.4 - -0.9 - -41 -21 2.71 - 46.30 - 3.28 - 56.18 - 2.19 4.26
7.555 -394 -9746 -8201 -6324 0 -3422 0 -5322 0 -2880 0 -35.1 - -1.1 - -29.6 - -1.0 - -43 -23 2.56 - 43.83 - 3.04 - 52.09 - 2.07 3.95
7.492 -430 -10258 -8798 -6656 0 -3602 0 -5709 0 -3089 0 -37.0 - -1.2 - -31.7 - -1.0 - -46 -24 2.43 - 41.65 - 2.84 - 48.56 - 1.96 3.68
7.428 -467 -10757 -9383 -6980 0 -3777 0 -6089 0 -3295 0 -38.8 - -1.3 - -33.8 - -1.1 - -48 -26 2.32 - 39.71 - 2.66 - 45.53 - 1.86 3.45
7.361 -507 -11256 -9971 -7304 0 -3952 0 -6470 0 -3501 0 -40.6 - -1.3 - -35.9 - -1.2 - -51 -28 2.22 - 37.95 - 2.50 - 42.84 - 1.76 3.25
7.293 -548 -11741 -10545 -7619 0 -4123 0 -6842 0 -3703 0 -42.3 - -1.4 - -38.0 - -1.2 - -54 -29 2.13 - 36.38 - 2.37 - 40.51 - 1.68 3.07
7.223 -590 -12218 -11109 -7928 0 -4290 0 -7209 0 -3901 0 -44.0 - -1.4 - -40.0 - -1.3 - -56 -31 2.04 - 34.96 - 2.25 - 38.45 - 1.60 2.92
7.151 -635 -12689 -11665 -8234 0 -4455 0 -7569 0 -4096 0 -45.7 - -1.5 - -42.1 - -1.4 - -59 -32 1.97 - 33.67 - 2.14 - 36.62 - 1.53 2.78
7.077 -681 -13153 -12211 -8535 0 -4618 0 -7924 0 -4288 0 -47.4 - -1.5 - -44.0 - -1.4 - -62 -34 1.90 - 32.48 - 2.04 - 34.98 - 1.46 2.65
7.001 -729 -13611 -12747 -8832 0 -4779 0 -8271 0 -4476 0 -49.1 - -1.6 - -46.0 - -1.5 - -64 -35 1.83 - 31.39 - 1.96 - 33.51 - 1.40 2.54
6.924 =779 -14056 -13264 -9120 0 -4935 0 -8607 0 -4657 0 -50.7 - -1.6 - -47.8 - -1.6 - -67 -37 1.78 - 30.39 - 1.88 - 32.21 - 1.34 2.44
6.845 -830 -14495 -13770 -9405 0 -5090 0 -8935 0 -4835 0 -52.3 - -1.7 - -49.6 - -1.6 - -70 -38 1.72 - 29.47 - 1.81 - 31.02 - 1.29 2.35
6.764 -883 -14928 -14265 -9687 0 -5242 0 -9256 0 -5009 0 -53.8 - -1.7 - -561.4 - -1.7 - -73 -40 1.67 - 28.62 - 1.75 - 29.95 - 1.24 2.27
6.682 -937 -15350 -14741 -9960 0 -5390 0 -9565 0 -5176 0 -55.3 - -1.8 - -563.1 - -1.7 - -76 -41 1.63 - 27.83 - 1.69 - 28.98 - 1.19 2.20
6.597 -994 -15771 -15211 | -10234 0 -5538 0 -9870 0 -5341 0 -56.9 - -1.8 - -54.8 - -1.8 - -79 -42 1.58 - 27.09 - 1.64 - 28.09 - 1.15 2.13
6.511 -1052 -16181 -15662 | -10500 0 -5682 0 -10163 0 -5499 0 -58.3 - -1.9 - -56.5 - -1.8 - -82 -44 1.54 - 26.40 - 1.59 - 27.28 - 1.10 2.07
6.424 -1111 -16581 -16096 -10759 0 -5822 0 -10445 0 -5652 0 -59.8 - -1.9 - -58.0 - -1.9 - -84 -45 alisil - 25.77 - 1855 - 26.54 - 1.07 2.01
6.335 -1174 -17016 -16512 -11041 0 -5975 0 -10714 0 -5798 0 -61.3 - -2.0 - -569.5 - -1.9 - -58 -46 1.47 - 25.11 - 1.51 - 25.87 - 1.54 1.96
6.244 -1236 -17404 -16924 | -11293 0 -6111 0 -10981 0 -5942 0 -62.7 - -2.0 - -61.0 - -2.0 - -60 -47 1.43 - 24.55 - 1.48 - 25.24 - 1.49 1.91
6.152 -1300 -17783 -17319 | -11539 0 -6244 0 -11238 0 -6081 0 -64.1 - -2.1 - -62.4 - -2.0 - -62 -48 1.40 - 24.02 - 1.44 - 24.67 - 1.44 1.87
6.058 -1366 -18157 -17701 | -11781 0 -6375 0 -11486 0 -6215 0 -65.5 - 21 - -63.8 - 21 - -65 -49 1.38 - 23.53 - 1.41 - 24.13 - 1.39 1.83
5.963 -1433 -18521 -18068 | -12018 0 -6503 0 -11724 0 -6344 0 -66.8 - -2.2 - -65.1 - -2.1 - -67 -50 1.35 - 23.07 - 1.38 - 23.64 - 1.35 1.79
5.866 -1502 -18881 -18422 | -12251 0 -6629 0 -11953 0 -6468 0 -68.1 - 2.2 - -66.4 - 2.2 - -69 -51 1.32 - 22.63 - 1.36 - 23.19 - 1.31 1.76
5.767 -1572 -19235 -18765 | -12481 0 -6754 0 -12176 0 -6589 0 -69.3 - -2.3 - -67.6 - -2.2 - -71 -562 1.30 - 22.21 - 1.33 - 22.77 - 1.27 1.73
5.668 -1642 -19576 -19087 | -12702 0 -6874 0 -12385 0 -6702 0 -70.6 - -2.3 - -68.8 - 2.2 - -73 -63 1.28 - 21.82 - 1.31 - 22.38 - 1.23 1.70

5.6 -1691 -19800 -19296 | -12848 0 -6952 0 -12520 0 -6775 0 -71.4 - -2.3 - -69.6 - -2.3 - -74 -54 1.26 - 21.58 - 1.29 - 22.14 - 1.21 1.68
5.464 -1791 -20286 -19896 | -13163 0 -7123 0 -12910 0 -6986 0 -73.1 - -2.4 - =717 - -2.3 - -78 -565 1.23 - 21.06 - 1.25 - 21.47 - 1.16 1.63
5.36 -1867 -20638 -20332 | -13391 0 -7246 0 -13193 0 -7139 0 -74.4 - -2.4 - -73.3 - -2.4 - -80 -56 1.21 - 20.70 - 1.23 - 21.01 - 1.12 1.59
5.254 -1945 -20985 -20762 | -13617 0 -7368 0 -13472 0 -7290 0 -75.6 - -25 - -74.8 - -2.4 - -83 -58 1.19 - 20.36 - 1.20 - 20.58 - 1.08 1.56
5.148 -2024 -21329 -21176 | -13840 0 -7489 0 -13741 0 -7435 0 -76.9 - -25 - -76.3 - -25 - -64 -569 117 - 20.03 - 1.18 - 20.17 - 1.40 1.53
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Diplomova prace

Néavrh a konstrukce podvozku kluzaku
TST-14 MC

Pfiloha 4 - Kontrola potahu

Bc. Jan Stépanek

stranka 3z 6

Pripad zatizeni 4 (poéetni zatizeni)
zatizeni smykovy tok smykové toky ve vrstvach potahu smykové napéti ve vrstvach potahu celk. s. tok ve stoj. faktor rezervy v jednotlivych vrstvach
z T Mt CS ql a2 qll ql2 qld ql5 q21 a22 a24 a25 taull taul2 taulsd tauls tau2l tau22 tau24 tau25 tauzl tauz2 RF11 RF12 RF14 RF15 RF21 RF22 RF24 RF25 RFz1 RFz2

[m] [N] (Nm) | [N/m]  [N/m] | [N/m]  [Wm]  [Wm]  [N/m]  [N/m] [N/m] [N/m]  [N/m] | [MPa] [MPa] [MPa] [MPa] [MPa] [MPa] [MPa] [MPa] | [MPa]  [MPa] [4] [4] [4] [4] [1] [1] [1] [1] [1] [1]

8.5 0 0 0 0 0 0 0 0 0 0 0 0 0.0 - 0.0 - 0.0 - 0.0 - - 0 - - - - - - - - - -
8.499 0 0 2 2 2 0 il 0 2 0 il 0 0.0 = 0.0 = 0.0 = 0.0 = = 0 10318.39 = 176559 = 10318 = 176559 = = 13390.73
8.496 0 0 13 13 9 0 5 0 9 0 5 0 0.0 - 0.0 - 0.0 - 0.0 - - 0 1857.32 - 31780.82 - 1857.32 - 31780.82 - - 2410.34
8.49 0 1 41 41 27 0 14 0 27 0 14 0 0.1 = 0.0 = 0.1 = 0.0 = = 0 611.28 = 10459.64 = 611.28 = 10459.64 = = 793.29
8.483 1 2 79 79 51 0 28 0 51 0 28 0 0.3 - 0.0 - 0.3 - 0.0 - - 0 316.39 - 5413.72 - 316.39 - 5413.72 - - 410.59
8.473 2 4 142 142 92 0 50 0 92 0 50 0 0.5 = 0.0 = 0.5 = 0.0 = = 0 176 > 3012 > 176 > 3012 > > 228
8.462 4 6 218 218 142 0 7 0 142 0 7 0 0.8 - 0.0 - 0.8 - 0.0 - - 1 114.40 - 1957.59 - 114.40 - 1957.59 - - 148.47
8.448 8 9 325 325 211 0 114 0 211 0 114 0 12 = 0.0 = 12 = 0.0 = = 1 76.92 = 1316.11 = 76.92 = 1316.11 = = 99.82
8.432 13 12 455 455 295 0 160 0 295 0 160 0 1.6 - 0.1 - 1.6 - 0.1 - - 1 54.88 - 939.13 - 54.88 - 939.13 - - 71.23
8.414 19 17 610 610 396 0 214 0 396 0 214 0 22 = 0.1 = 22 = 0.1 = = 2 40.95 = 700.78 = 40.95 = 700.78 > > 53.15
8.393 27 22 799 799 518 0 280 0 518 0 280 0 29 - 0.1 - 29 - 0.1 - - 2 31.25 - 534.77 - 31.25 - 534.77 - - 40.56
8.371 36 29 1004 1004 651 0 352 0 651 0 352 0 3.6 = 0.1 = 3.6 = 0.1 = = 3 24.88 = 425.70 = 24.88 = 425.70 = = 32.29
8.346 48 36 1243 1243 807 0 437 0 807 0 437 0 4.5 - 0.1 - 4.5 - 0.1 - - 3 20.08 - 343.59 - 20.08 - 343.59 - - 26.06
8.32 60 44 1497 1497 972 0 526 0 972 0 526 0 5.4 = 0.2 = 5.4 = 0.2 = = 4 16.67 = 285.30 = 16.67 = 285.30 = = 21.64
8.291 75 53 1785 1785 1158 0 627 0 1158 0 627 0 6.4 - 0.2 - 6.4 - 0.2 - - 5 13.99 - 239.36 - 13.99 - 239.36 - - 18.15
8.26 92 63 2095 2095 1359 0 736 0 1359 0 736 0 7.6 = 0.2 = 7.6 = 0.2 = = 6 11.92 = 203.92 = 11.92 = 203.92 = = 15.47
8.228 111 74 2416 2416 1568 0 848 0 1568 0 848 0 8.7 - 0.3 - 8.7 - 0.3 - - 7 10.33 - 176.83 - 10.33 - 176.83 - - 13.41
8.193 131 87 2768 2768 1796 0 972 0 1796 0 972 0 10.0 = 0.3 = 10.0 = 0.3 = = 8 9.02 = 154.35 = 9.02 = 154.35 = = 11.71
8.156 154 100 3137 3137 2036 0 1102 0 2036 0 1102 0 11.3 - 0.4 - 11.3 - 0.4 - - 9 7.96 - 136.16 - 7.96 - 136.16 - - 10.33
8.117 179 115 3524 3524 2287 0 1237 0 2287 0 1237 0 12.7 = 0.4 = 12.7 = 0.4 = = 10 7.08 = 121.22 = 7.08 = 121.22 = = 9.19
8.076 206 131 3927 3927 2548 0 1379 0 2548 0 1379 0 14.2 - 0.5 - 14.2 - 0.5 - - 11 6.36 - 108.80 - 6.36 - 108.80 - - 8.25
8.033 235 148 4343 4343 2818 0 1525 0 2818 0 1525 0 iz 7 = 0.5 = iz 7 = 0.5 = = 12 5.75 = 98.37 = 5.75 = 98.37 = = 7.46
7.987 267 166 4780 4780 3102 0 1679 0 3102 0 1679 0 17.2 - 0.6 - 17.2 - 0.6 - - 13 5.22 - 89.36 - 5.22 - 89.36 - - 6.78
7.94 301 186 5220 5220 3387 0 1833 0 3387 0 1833 0 18.8 = 0.6 = 18.8 = 0.6 = = 14 4.78 = 81.84 = 4.78 = 81.84 = = 6.21
7.891 336 206 5670 5670 3679 0 1991 0 3679 0 1991 0 20.4 - 0.7 - 20.4 - 0.7 - - 16 4.40 - 75.35 - 4.40 - 75.35 - - 5.71
7.84 374 228 6128 6128 3976 0 2152 0 3976 0 2152 0 221 = 0.7 = 221 = 0.7 = = 17 4.07 = 69.71 = 4.07 = 69.71 = = 5.29
7.787 414 251 6593 6593 4278 0 2315 0 4278 0 2315 0 238 - 0.8 - 23.8 - 0.8 - - 18 3.79 - 64.79 - 3.79 - 64.79 - - 4.91
7.732 456 276 7064 7064 4584 0 2480 0 4584 0 2480 0 22 = 0.8 = 22 = 0.8 = = 20 3.53 > 60.47 > 3.53 > 60.47 > > 4.59
7.675 501 301 7541 7541 4893 0 2648 0 4893 0 2648 0 27.2 - 0.9 - 27.2 - 0.9 - - 21 3.31 - 56.65 - 3.31 - 56.65 - - 4.30
7.616 547 341 8728 7192 5663 0 3064 0 4667 0 2525 0 315 = 1.0 = 259 = 0.8 = 25 20 2.86 = 48.95 = 3.47 = 59.40 = 3.67 4.50
7.555 597 371 9163 7711 5946 0 3217 0 5003 0 2708 0 33.0 - 11 - 27.8 - 0.9 - 26 21 272 - 46.62 - 3.24 - 55.40 - 3.51 4.20
7.492 648 402 9593 8227 6225 0 3368 0 5339 0 2889 0 34.6 = 11 = 29.7 = 1.0 = 27 23 2.60 = 44.53 = 3.03 = 51.92 = 3.36 3.94
7.428 701 435 10013 8734 6497 0 3516 0 5667 0 3067 0 36.1 - 12 - 31.5 - 1.0 - 28 24 2.49 - 42.66 - 2.86 - 48.91 - 3.22 3.71
7.361 757 470 10435 9244 6771 0 3664 0 5998 0 3246 0 37.6 = 12 = 333 = 11 = 29 26 2.39 = 40.94 = 2.70 = 46.21 = 3.09 351
7.293 815 506 10847 9741 7038 0 3809 0 6321 0 3420 0 39.1 - 13 - 35.1 - 11 - 30 27 2.30 - 39.39 - 2.56 - 43.85 - 2.97 3.33
7.223 875 544 11254 10232 7302 0 3952 0 6640 0 3593 0 40.6 = 13 = 36.9 = 12 = 32 28 222 = 37.96 = 244 = 41.75 = 2.86 3.17
7.151 938 583 11657 10717 7564 0 4093 0 6954 0 3763 0 42.0 - 14 - 38.6 - 13 - 33 30 2.14 - 36.65 - 2.33 - 39.86 - 2.75 3.02
7.077 1003 624 12058 11195 7824 0 4234 0 7264 0 3931 0 435 = 14 = 40.4 = 13 = 34 31 2.07 = 35.43 = 223 = 38.16 = 2.65 2.89
7.001 1070 667 12457 11666 8083 0 4374 0 7570 0 4096 0 44.9 - 15 - 42.1 - 14 - 35 32 2.00 - 34.29 - 2.14 - 36.62 - 2.56 2.78
6.924 1140 712 12848 12124 8337 0 4511 0 7867 0 4257 0 46.3 = 15 = 43.7 = 14 = 36 34 1.94 = 33.25 = 2.06 = 35.23 = 2.48 2.67
6.845 1211 758 13238 12576 8590 0 4648 0 8160 0 4416 0 47.7 - 15 - 45.3 - 15 - 38 35 1.89 - 32.27 - 1.99 - 33.97 - 2.39 2.58
6.764 1285 806 13628 13022 8843 0 4785 0 8450 0 4572 0 49.1 = 16 = 46.9 = 15 = 39 36 1.83 = 31.35 = 1.92 = 32.81 = 232 2.49
6.682 1361 855 14012 13456 9092 0 4920 0 8731 0 4725 0 50.5 - 1.6 - 48.5 - 1.6 - 40 37 1.78 - 30.49 - 1.86 - 31.75 - 2.25 241
6.597 1441 908 14400 13889 9344 0 5056 0 9012 0 4877 0 51.9 = 17 = 50.1 = 16 = 41 39 1.73 = 29.67 = 1.80 = 30.76 = 218 233
6.511 1522 961 14784 14310 9593 0 5191 0 9285 0 5025 0 53.3 - 17 - 51.6 - 17 - 43 40 1.69 - 28.90 - 1.74 - 29.85 - 211 2.26
6.424 1604 1016 15163 14720 9839 0 5324 0 9552 0 5169 0 54.7 = 18 = 53.1 = 17 = 44 41 1.65 = 28.17 = 1.70 = 29.02 = 2.05 2.20
6.335 1689 1074 15572 15111 10104 0 5468 0 9805 0 5306 0 56.1 - 18 - 54.5 - 18 - 30 42 1.60 - 27.43 - 1.65 - 28.27 - 2.98 2.14
6.244 1777 1133 15954 15514 10352 0 5602 0 10067 0 5447 0 575 = 19 = 55.9 = 18 = 31 43 1.56 = 26.78 = 1.61 = 27.54 = 2.90 2.09
6.152 1866 1194 16334 15908 10599 0 5735 0 10322 0 5586 0 58.9 - 19 - 57.3 - 19 - 32 44 1.53 - 26.15 - 157 - 26.85 - 2.82 2.04
6.058 1958 1258 16717 16298 10847 0 5870 0 10575 0 5723 0 60.3 = 2.0 = 58.8 = 19 = 33 45 1.49 = ZBEE = 153 = 26.21 = 275 1.99
5.963 2052 1323 17099 16680 11095 0 6004 0 10823 0 5857 0 61.6 - 2.0 - 60.1 - 2.0 - 34 46 1.46 - 24.98 - 1.50 - 25.61 - 2.68 1.94
5.866 2148 1390 17484 17059 11345 0 6139 0 11069 0 5990 0 63.0 = 2.0 = 61.5 = 2.0 = 34 47 1.43 = 24.43 = 1.46 = 25.04 = 2.61 1.90
5.767 2247 1461 17873 17435 11597 0 6276 0 11313 0 6122 0 64.4 - 21 - 62.9 - 2.0 - 35 48 1.40 - 23.90 - 1.43 - 24.50 - 2.55 1.86
5.668 2346 1532 18258 17802 11847 0 6411 0 11551 0 6251 0 65.8 = 21 = 64.2 = 21 = 36 49 1.37 = 23.40 = 1.40 = 24.00 = 2.49 1.82

5.6 2415 1581 18520 18048 12017 0 6503 0 11711 0 6337 0 66.8 - 22 - 65.1 - 21 - 37 50 1.35 - 23.07 - 1.38 - 23.67 - 2.45 1.80
5.464 2555 1683 19071 18705 12375 0 6696 0 12137 0 6568 0 68.7 = 22 = 67.4 = 22 = 38 52 131 = 22.40 = 133 = 22.84 = 2.36 1.73
5.36 2662 1762 19480 19192 12640 0 6840 0 12453 0 6739 0 70.2 - 23 - 69.2 - 22 - 39 53 1.28 - 21.93 - 1.30 - 22.26 - 2.30 1.69
5.254 2773 1844 19889 19678 12906 0 6984 0 12768 0 6909 0 71.7 = 23 = 70.9 = 23 = 40 55 1.26 = 21.48 = 1.27 = 21.71 = 2.24 1.65
5.148 2885 1926 20297 20152 13170 0 7127 0 13076 0 7076 0 73.2 - 2.4 - 72.6 - 2.4 - 31 56 1.23 - 21.05 - 1.24 - 21.20 - 291 1.61
5.04 3000 2012 20697 20628 13430 0 7267 0 13385 0 7243 0 74.6 = 24 = 74.4 = 24 = 32 57 121 = 20.64 = 121 = 20.71 = 2.84 157
4.931 3117 2099 21095 21100 13688 0 7407 0 13691 0 7409 0 76.0 - 25 - 76.1 - 25 - 32 59 1.18 - 20.25 - 1.18 - 20.25 - 2.77 1.54
4.82 3238 2188 21493 21571 13946 0 7547 0 13997 0 7574 0 715 = 25 = 778 = 25 = 33 60 1.16 = 19.88 = 1.16 = 19.80 = 271 1.50
4.708 3361 2280 21889 22038 14204 0 7686 0 14300 0 7738 0 78.9 - 2.6 - 79.4 - 2.6 - 34 61 1.14 - 19.52 - 1.13 - 19.39 - 2.64 1.47
4.595 3486 2374 22285 22500 14460 0 7825 0 14600 0 7900 0 80.3 = 26 = 81.1 = 26 = 35 63 112 = 19.17 = 111 = 18.99 = 258 1.44
4.481 3614 2470 22678 22959 14715 0 7963 0 14898 0 8061 0 81.8 - 27 - 82.8 - 27 - 36 64 1.10 - 18.84 - 1.09 - 18.61 - 2.52 141
4.366 3744 2568 23070 23413 14969 0 8100 0 15192 0 8221 0 83.2 = 27 = 84.4 = 27 = 37 65 1.08 = 18.52 = 1.07 = 18.25 = 2.46 1.38
4.25 3876 2669 23461 23865 15223 0 8238 0 15485 0 8379 0 84.6 - 27 - 86.0 - 28 - 37 66 1.06 - 18.21 - 1.05 - 17.90 - 241 1.36
4.133 4011 2771 23851 24312 15476 0 8375 0 15776 0 8537 0 86.0 = 28 = 87.6 = 28 = 38 68 1.05 = 17.91 = 1.03 = 17.57 = 2.36 133
4.014 4150 2876 24230 24765 15722 0 8508 0 16069 0 8696 0 87.3 - 28 - 89.3 - 29 - 31 69 1.03 - 17.63 - 1.01 - 17.25 - 2.88 131
3.895 4290 2973 25171 24461 9906 9906 5360 0 9626 9626 5209 0 55.0 55.0 18 = 53.5 53.5 17 = 33 68 1.64 1.64 27.98 = 1.68 1.68 28.80 = 2.70 1.32
3.775 4432 3082 25571 24891 10063 10063 5445 0 9795 9795 5301 0 55.9 55.9 18 - 54.4 54.4 18 - 34 69 1.61 1.61 27.55 - 1.65 1.65 28.30 - 2.65 1.30
3.653 4578 3194 25974 25324 10222 10222 5531 0 9965 9965 5393 0 56.8 56.8 18 = 55.4 55.4 18 = 35 70 1.58 158 27.12 = 1.63 1.63 27.82 = 2.59 1.28
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3.531 4725 3308 26374 25750 10379 10379 5616 0 10133 10133 5483 0 57.7 57.7 1.9 - 56.3 56.3 1.8 - 35 72 1.56 1.56 26.71 - 1.60 1.60 27.36 - 2.54 1.26
3.408 4875 3424 26774 26175 10536 10536 5701 0 10301 10301 5574 0 58.5 58.5 i) = 5777 5777 i) = 36 73 1.54 1.54 26.31 = 1.57 1.57 26.91 = 2.49 1.24
3.284 5028 3542 27175 26598 10694 10694 5787 0 10467 10467 5664 0 59.4 59.4 1.9 - 58.2 58.2 1.9 - 37 74 1.51 1.51 25.92 - 1.55 1.55 26.48 - 2.44 1.22
3.159 5183 3663 27576 27020 10852 10852 5872 0 10633 10633 5754 0 60.3 60.3 2.0 = il il i) = 38 75 1.49 1.49 25.54 = 1.52 1.52 26.07 = 2.40 1.20
3.034 5339 3785 27974 27437 11009 11009 5957 0 10797 10797 5843 0 61.2 61.2 2.0 - 60.0 60.0 1.9 - 38 76 1.47 1.47 25.18 - 1.50 1.50 25.67 - 2.35 1.18
2.907 5500 3912 28231 27779 11110 11110 6012 0 10932 10932 5916 0 61.7 61.7 2.0 = 60.7 60.7 2.0 = 39 7 1.46 1.46 24.95 = 1.48 1.48 25.36 = 2.31 il il
2.78 5661 4041 28498 28114 11215 11215 6069 0 11064 11064 5987 0 62.3 62.3 2.0 - 61.5 61.5 2.0 - 33 78 1.44 1.44 24.72 - 1.46 1.46 25.05 - 2.73 1.15
2.652 5826 4171 28755 28450 11316 11316 6123 0 11196 11196 6058 0 62.9 62.9 2.0 = 62.2 62.2 2.0 = 34 79 1.43 1.43 24.50 = 1.45 1.45 24.76 = 2.68 1.14
2.524 5991 4304 29013 28783 11417 11417 6178 0 11327 11327 6129 0 63.4 63.4 2.1 - 62.9 62.9 2.0 - 34 80 1.42 1.42 24.28 - 1.43 1.43 24.47 - 2.64 1.13
2.395 6160 4439 29274 29114 11520 11520 6234 0 11457 11457 6200 0 64.0 64.0 2Ll = 63.7 63.7 2Ll = 35 81 1.41 1.41 24.06 = 1.41 1.41 24.19 = 2.60 il il
2.265 6331 4577 29537 29444 11623 11623 6290 0 11587 11587 6270 0 64.6 64.6 2.1 - 64.4 64.4 2.1 - 35 82 1.39 1.39 23.85 - 1.40 1.40 23.92 - 2.56 1.10
2.135 6503 4716 29801 29770 11727 11727 6346 0 A7l A7l 6340 0 65.2 65.2 2Ll = 65.1 65.1 2Ll = 36 83 1.38 1.38 23.64 = 1.38 1.38 23.66 = 2.52 1.09
2.004 6678 4858 30068 30096 11832 11832 6403 0 11844 11844 6409 0 65.7 65.7 2.1 - 65.8 65.8 2.1 - 36 84 1.37 1.37 23.43 - 1.37 1.37 23.40 - 2.48 1.08
1.873 6854 5002 30336 30420 11938 11938 6460 0 11971 11971 6478 0 66.3 66.3 2.2 = 66.5 66.5 2.2 = 37 84 1.36 1.36 23.22 = 1.35 1.35 23.16 = 2.44 1.07
1.741 7033 5149 30606 30743 12044 12044 6517 0 12098 12098 6547 0 66.9 66.9 2.2 - 67.2 67.2 2.2 - 37 85 1.35 1.35 23.02 - 1.34 1.34 22.91 - 2.41 1.05
1.609 7213 5298 30877 31063 12151 12151 6575 0 12224 12224 6615 0 67.5 67.5 2.2 = 67.9 67.9 2.2 = 38 86 1.33 1.33 22.81 = 1.33 1.33 22.68 = 2.37 1.04
1.476 7395 5449 31146 31384 12257 12257 6633 0 12350 12350 6683 0 68.1 68.1 2.2 - 68.6 68.6 2.2 - 33 87 1.32 1.32 22.62 - 1.31 1.31 22.44 - 2.73 1.03
1.343 7579 5602 31420 31702 12365 12365 6691 0 12476 12476 6751 0 68.7 68.7 2.2 = 69.3 69.3 2.3 = 33 88 1.31 1.31 22.42 = 1.30 1.30 22.22 = 2.69 1.02
1.21 7764 5757 31694 32018 12473 12473 6749 0 12600 12600 6818 0 69.3 69.3 2.2 - 70.0 70.0 2.3 - 34 89 1.30 1.30 22.22 - 1.29 1.29 22.00 - 2.65 1.01
1.076 7951 5931 31336 33060 12332 12332 6673 0 13010 13010 7040 0 68.5 68.5 2.2 = 72.3 72.3 2.3 = 33 61 1.31 1.31 22.48 = 825) 825) 21.31 = 2.70 1.47
0.942 8139 6091 31608 33377 12439 12439 6731 0 13135 13135 7107 0 69.1 69.1 2.2 - 73.0 73.0 2.4 - 34 62 1.30 1.30 22.29 - 1.23 1.23 21.10 - 2.66 1.46
0.808 8328 6253 31881 33692 12546 12546 6789 0 13259 13259 7175 0 69.7 69.7 2.3 = 73.7 73.7 2.4 = 34 62 1.29 1.29 22.09 = 1.22 1.22 20.91 = 2.62 1.44
0.674 8518 6417 32155 34006 12654 12654 6847 0 13382 13382 7242 0 70.3 70.3 2.3 - 74.3 74.3 2.4 - 35 63 1.28 1.28 21.91 - 1.21 1.21 20.71 - 2.59 1.43
0.539 8710 6582 32399 34325 12750 12750 6899 0 13508 13508 7309 0 70.8 70.8 2.3 = 75.0 75.0 2.4 = 31 64 1.27 1.27 21.74 = 1.20 1.20 20.52 = 2.92 1.42
0.404 8903 6735 33401 33870 8685 8685 4700 11330 8807 8807 4766 11490 48.3 48.3 1.6 18.0 48.9 48.9 1.6 18.2 29 63 1.87 1.87 31.92 5.00 1.84 1.84 31.47 4.93 3.14 1.43
0.357 8970 6794 33499 33976 8711 8711 4714 11364 8835 8835 4781 11526 48.4 48.4 16 18.0 49.1 49.1 16 18.3 29 63 1.86 1.86 31.82 4.99 183 183 31.38 4.92 3.13 143
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Diplomova prace Bc. Jan Stépanek
Navrh konstrukce kfidla a podvozku kluzaku

TST-14 MC

Pfiloha 4 - Kontrola potahu

Pripad zatizeni 5 (poéetni zatizeni)

zatizeni smykovy tok smykové toky ve vrstvach potahu smykové napéti ve vrstvach potahu celk. s. tok ve stoj faktor rezervy v jednotlivych vrstvach
z T Mt CS azl qléit. alimen. al a2 qll al2 ala als a2l a22 a24 a25 taull tau1l2 tauld tauls tau2l tau22 tau24 tau2s tauzl tauz2 RF11 RF12 RF14 RF15 RF21 RF22 RF24 RF25 RFz1 RFz2

[m] [N] [N*m] [N/m] [N*m7] [m8] [N/m] [N/m] [N/m] [N/m] [N/m] [N/m] [N/m] [N/m] [N/m] [N/m] [MPa] [MPa] [MPa] [MPa] [MPa] [MPa] [MPa] [MPa] [MPa] [MPa] 1] 1] 1] 1] 1] 1] 1] 1] 1] 1]

8.5 0 0 0 0.00E+00 1.32E-19 0 0 0 0 0 0 0 0 0 0 0.0 - 0.0 - 0.0 - 0.0 - - 0 - - - - - - - - - -
8.499 0 0 -4 -2.92E-20 1.32E-19 0 0 0 0 0 0 0 0 0 0 0.0 - 0.0 - 0.0 - 0.0 - - 0 112976 - 1933147 - 112976 - 1933147 - - 146615
8.496 0 0 -8 5.04E-19 1.33E-19 4 4 2 0 1 0 2 0 1 0 0.0 - 0.0 - 0.0 - 0.0 - - 0 6575 - 112501 - 6575 - 112501 - - 8532
8.49 0 0 =7 2.49E-18 1.34E-19 19 19 12 0 7 0 12 0 7 0 0.1 - 0.0 - 0.1 - 0.0 - - 0 1348.01 - 23065.97 - 1348.01 - 23065.97 - - 1749.39
8.483 0 1 4 5.89E-18 1.36E-19 43 43 28 0 15 0 28 0 15 0 0.2 - 0.0 - 0.2 - 0.0 - - 0 576.31 - 9861.27 - 576.31 - 9861.27 - - 747.91
8.473 2 2 36 1.24E-17 1.38E-19 90 90 58 0 31 0 58 0 31 0 0.3 - 0.0 - 0.3 - 0.0 - - 0 279 - 4773 - 279 - 4773 - - 362
8.462 4 4 84 2.11E-17 1.41E-19 149 149 97 0 52 0 97 0 52 0 0.5 - 0.0 - 0.5 - 0.0 - - 0 167.03 - 2858.12 - 167.03 - 2858.12 - - 216.77
8.448 8 6 163 3.44E-17 1.45E-19 238 238 154 0 83 0 154 0 83 0 0.9 - 0.0 - 0.9 - 0.0 - - 1 105.09 - 1798.25 - 105.09 - 1798.25 - - 136.38
8.432 14 10 270 5.21E-17 1.49E-19 350 350 227 0 123 0 227 0 123 0 13 - 0.0 - 13 - 0.0 - - 1 71.41 - 1221.93 - 71.41 - 1221.93 - - 92.67
8.414 21 13 405 7.48E-17 1.54E-19 487 487 316 0 171 0 316 0 171 0 18 - 0.1 - 18 - 0.1 - - 1 51.31 - 878.05 - 51.31 - 878.05 - - 66.59
8.393 31 18 582 1.05E-16 1.59E-19 658 658 427 0 231 0 427 0 231 0 24 - 0.1 - 24 - 0.1 - - 2 37.93 - 649.08 - 37.93 - 649.08 - - 49.23
8.371 42 24 781 1.40E-16 1.66E-19 847 847 550 0 297 0 550 0 297 0 chil - 0.1 - chil - 0.1 - - 2 29.48 - 504.37 - 29.48 - 504.37 - - 38.25
8.346 55 31 1022 1.85E-16 1.73E-19 1072 1072 695 0 376 0 695 0 376 0 39 - 0.1 - 39 - 0.1 - - 3 23.29 - 398.60 - 23.29 - 398.60 - - 30.23
8.32 71 38 1285 2.37E-16 1.80E-19 1313 1313 852 0 461 0 852 0 461 0 4.7 - 0.2 - 4.7 - 0.2 - - 4 19.02 - 325.46 - 19.02 - 325.46 - - 24.68
8.291 89 47 1590 3.01E-16 1.89E-19 1588 1588 1030 0 558 0 1030 0 558 0 5.7 - 0.2 - 5.7 - 0.2 - - 4 15.72 - 269.02 - 15.72 - 269.02 - - 20.40
8.26 109 57 1925 3.76E-16 1.99E-19 1888 1888 1225 0 663 0 1225 0 663 0 6.8 - 0.2 - 6.8 - 0.2 - - 5 13.23 - 226.30 - 13.23 - 226.30 - - 17.16
8.228 131 68 2278 4.61E-16 2.09E-19 2200 2200 1428 0 772 0 1428 0 772 0 79 - 0.3 - 79 - 0.3 - - 6 11.35 - 194.18 - 11.35 - 194.18 - - 14.73
8.193 156 80 2671 5.63E-16 2.21E-19 2545 2545 1651 0 893 0 1651 0 893 0 9.2 - 0.3 - 9.2 - 0.3 - - 7 9.81 - 167.89 - 9.81 - 167.89 - - 12.73
8.156 184 93 3089 6.81E-16 2.34E-19 2908 2908 1887 0 1021 0 1887 0 1021 0 10.5 - 0.3 - 10.5 - 0.3 - - 8 8.58 - 146.89 - 8.58 - 146.89 - - 11.14
8.117 214 107 3531 8.17E-16 2.48E-19 3290 3290 2135 0 1155 0 2135 0 1155 0 i1} - 0.4 - i1} - 0.4 - - 9 7.59 - 129.83 - 7.59 - 129.83 - - 9.85
8.076 247 123 3997 9.73E-16 2.64E-19 3690 3690 2394 0 1295 0 2394 0 1295 0 13.3 - 0.4 - 13.3 - 0.4 - - 10 6.77 - 115.79 - 6.77 - 115.79 - - 8.78
8.033 283 140 4482 1.15E-15 2.81E-19 4103 4103 2663 0 1441 0 2663 0 1441 0 14.8 - 0.5 - 14.8 - 0.5 - - 11 6.08 - 104.11 - 6.08 - 104.11 - - 7.90
7.987 322 158 4997 1.36E-15 3.00E-19 4540 4540 2946 0 1594 0 2946 0 1594 0 16.4 - 0.5 - 16.4 - 0.5 - - 13 5.50 - 94.11 - 5.50 - 94.11 - - 7.14
7.94 363 177 5519 1.59E-15 3.20E-19 4978 4978 3230 0 1748 0 3230 0 1748 0 7 - 0.6 - 7 - 0.6 - - 14 5.01 - 85.81 - 5.01 - 85.81 - - 6.51
7.891 407 197 6056 1.85E-15 3.42E-19 5428 5428 3522 0 1906 0 3522 0 1906 0 19.6 - 0.6 - 19.6 - 0.6 - - 15 4.60 - 78.70 - 4.60 - 78.70 - - 5.97
7.84 454 219 6608 2.15E-15 3.66E-19 5887 5887 3820 0 2067 0 3820 0 2067 0 21.2 - 0.7 - 21.2 - 0.7 - - 16 4.24 - 72.57 - 4.24 - 72.57 - - 5.50
7.787 503 242 7172 2.49E-15 3.92E-19 6352 6352 4122 0 2230 0 4122 0 2230 0 22.9 - 0.7 - 22.9 - 0.7 - - 18 3.93 - 67.25 - 3.93 - 67.25 - - 5.10
7.732 556 266 7747 2.86E-15 4.20E-19 6823 6823 4428 0 2396 0 4428 0 2396 0 24.6 - 0.8 - 24.6 - 0.8 - - 19 3.66 - 62.61 - 3.66 - 62.61 - - 4.75
7.675 612 292 8331 3.29E-15 4.50E-19 7300 7300 4737 0 2563 0 4737 0 2563 0 26.3 - 0.9 - 26.3 - 0.9 - - 20 3.42 - 58.52 - 3.42 - 58.52 - - 4.44
7.616 670 333 8923 1.50E-14 1.75E-18 8545 7042 5544 0 3000 0 4569 0 2472 0 30.8 - 1.0 - 25.4 - 0.8 - 29 20 2.92 - 50.00 - 3.55 - 60.67 - Chilil 4.60
7.555 732 364 9554 1.72E-14 191E-18 8990 7566 5834 0 3157 0 4909 0 2656 0 32.4 - 11 - 27.3 - 0.9 - 30 21 2.78 - 47.52 - 3.30 - 56.47 - 2.95 4.28
7.492 797 396 10193 1.96E-14 2.08E-18 9430 8088 6119 0 3311 0 5248 0 2840 0 34.0 - il.il - 29.2 - 0.9 - 32 22 2.65 - 45.30 - 3.09 - 52.82 - 2.81 4.01
7.428 864 428 10834  2.23E-14 2.27E-18 9860 8600 6398 0 3462 0 5580 0 3020 0 35.5 - 12 - 31.0 - 1.0 - 34 24 253 - 43.33 - 2.90 - 49.67 - 2.68 3.77
7.361 935 463 11491 2.54E-14 2.47E-18 10290 9115 6677 0 3613 0 5915 0 3201 0 7L - il.7) - 929 - 11 - 35 25 243 - 41.52 - 2.74 - 46.87 - 2.56 3.55
7.293 1009 500 12146 2.88E-14 2.69E-18 10710 9618 6949 0 3760 0 6241 0 3377 0 38.6 - 13 - 34.7 - 11 - 37 27 2.33 - 39.89 - 2.60 - 44.42 - 2.45 3.37
7.223 1086 537 12806 3.25E-14 2.93E-18 11124 10114 7218 0 3906 0 6563 0 3551 0 40.1 - 133! - 36.5 - il.7) - 38 28 2.24 - 38.41 - 2.47 - 42.24 - 2.35 3.20
7.151 1166 577 13472  3.67E-14 3.18E-18 11533 10603 7484 0 4050 0 6880 0 3723 0 416 - 13 - 38.2 - 12 - 40 29 2.16 - 37.04 - 2.35 - 40.29 - 225 3.06
7.077 1250 618 14143  4.14E-14 3.46E-18 11939 11084 7747 0 4192 0 7192 0 3892 0 43.0 - 14 - 40.0 - 133! - 42 31 2.09 - 35.78 - 2.25 - 38.54 - 2.16 2.92
7.001 1338 661 14819 4.65E-14 3.77E-18 12341 11558 8008 0 4333 0 7500 0 4058 0 445 - 14 - 417 - 14 - 43 32 2.02 - 34.62 - 2.16 - 36.96 - 2.08 2.80
6.924 1427 705 15489 5.21E-14 4.09E-18 12734 12017 8263 0 4471 0 7798 0 4219 0 45.9 - 15 - 433 - 14 - 45 33 1.96 - 33.55 - 2.08 - 35.55 - 2.00 2.70
6.845 1521 751 16163 5.83E-14 4.44E-18 13125 12469 8517 0 4609 0 8091 0 4378 0 473 - 15 - 449 - 15 - 47 35 1.90 - 32.55 - 2.00 - 34.26 - 193 2.60
6.764 1618 799 16840 6.52E-14 4.82E-18 13513 12913 8768 0 4745 0 8379 0 4534 0 48.7 - 16 - 46.5 - il - 48 36 1.85 - 31.61 - 1.93 - 33.08 - 1.86 251
6.682 1718 848 17512  7.26E-14 5.23E-18 13895 13343 9016 0 4879 0 8658 0 4685 0 50.1 - 16 - 48.1 - 16 - 50 37 1.80 - 30.75 - 1.87 - 32.02 - 179 243
6.597 1823 900 18193 8.09E-14 5.67E-18 14278 13771 9265 0 5013 0 8936 0 4835 0 51.5 - %7 - 49.6 - 16 - 52 38 175 - 29.92 - 181 - 31.02 - 173 2.35
6.511 1931 953 18867 8.99E-14 6.14E-18 14655 14186 9510 0 5146 0 9205 0 4981 0 52.8 - 17 - 51.1 - 17 - 54 39 1.70 - 29.15 - 1.76 - 30.11 - 1.68 2.28
6.424 2041 1007 19534 9.97E-14 6.64E-18 15026 14587 9750 0 5276 0 9465 0 5122 0 54.2 - 18 - 52.6 - %7 - 55 41 1.66 - 28.43 - 171 - 29.29 - 1.62 222
6.335 2155 1064 20203 1.51E-13 9.76E-18 15428 14971 10011 0 5417 0 9714 0 5257 0 55.6 - 18 - 54.0 - 18 - 38 42 1.62 - 27.69 - 167 - 28.54 - 2.35 2.16
6.244 2274 1122 20873 1.67E-13 1.05E-17 15796 15361 10250 0 5546 0 9967 0 5393 0 56.9 - 18 - 55.4 - 18 - 39 43 1.58 - 27.04 - 1.63 - 27.81 - 2.28 211
6.152 2395 1182 21537 1.84E-13 1.14E-17 16161 15739 10486 0 5675 0 10213 0 5526 0 58.3 - 19 - 56.7 - 18 - 41 44 154 - 26.43 - 159 - 27.14 - 221 2.06
6.058 2520 1243 22201 2.03E-13 1.23E-17 16526 16111 10723 0 5803 0 10454 0 5657 0 59.6 - i) - 58.1 - i) - 42 45 151 - 25.85 - 1.55 - 26.52 - 215 2.01
5.963 2648 1307 22858 2.23E-13 1.32E-17 16887 16473 10957 0 5929 0 10689 0 5784 0 60.9 - 2.0 - 59.4 - 19 - 43 46 1.48 - 25.30 - 152 - 25.93 - 2.09 197
5.866 2780 1372 23514  2.45E-13 1.42E-17 17248 16829 11192 0 6056 0 10920 0 5909 0 62.2 - 20 - 60.7 - 20 - 44 47 1.45 - 24.77 - 1.48 - 25.39 - 2.03 1.93
5.767 2917 1439 24171  2.69E-13 1.53E-17 17610 17179 11427 0 6183 0 11147 0 6032 0 63.5 - 21 - 61.9 - 2.0 - 46 48 1.42 - 24.26 - 1.45 - 24.87 - 1.98 1.89
5.668 3055 1507 24814 2.95E-13 1.64E-17 17965 17517 11657 0 6308 0 11366 0 6150 0 64.8 - 2l - 63.1 - 2l - a7 49 1.39 - 23.78 - 1.43 - 24.39 - 1.92 1.85

5.6 3151 1554 25247  3.13E-13 1.72E-17 18204 17741 11812 0 6392 0 11511 0 6229 0 65.6 - 21 - 64.0 - 21 - 48 49 137 - 23.47 - 141 - 24.08 - 1.89 1.83
5.464 3345 1652 26436 3.47E-13 1.85E-17 18712 18353 12142 0 6570 0 11909 0 6444 0 67.5 - 2.7 - 66.2 - 2l - 50 51 1533 - 22.83 - 1.36 - 23.28 - 1.81 177
5.36 3495 1727 27336  3.74E-13 1.96E-17 19086 18804 12384 0 6702 0 12201 0 6602 0 68.8 - 22 - 67.8 - 22 - 51 52 131 - 22.38 - 133 - 22.72 - 1.76 172
5.254 3650 1804 28248 4.04E-13 2.07E-17 19459 19252 12626 0 6832 0 12492 0 6760 0 70.1 - 213 - 69.4 - 213 - 53 53 1.28 - 21.95 - 1.30 - 22.19 - 171 1.68
5.148 3806 1882 29155 5.49E-13 2.77E-17 19829 19687 12867 0 6962 0 12775 0 6913 0 715 - 23 - 71.0 - 23 - 41 55 1.26 - 21.54 - 127 - 21.70 - 221 1.65
5.04 3968 1962 30073 5.90E-13 2.92E-17 20189 20122 13100 0 7089 0 13057 0 7065 0 72.8 - 2.4 - 725 - 2.4 - 42 56 1.24 - 21.16 - 1.24 - 21523 - 215 161
4.931 4132 2044 30993 6.34E-13 3.09E-17 20545 20550 13331 0 7214 0 13334 0 7216 0 74.1 - 24 - 74.1 - 24 - 43 57 122 - 20.79 - 121 - 20.79 - 2.09 158
4.82 4301 2128 31924 6.81E-13 3.26E-17 20899 20975 13561 0 7338 0 13610 0 7365 0 75.3 - 2.4 - 75.6 - 25 - 44 58 119 - 20.44 - 119 - 20.37 - 2.03 154
4.708 4474 2214 32857  7.30E-13 3.44E-17 21249 21393 13788 0 7461 0 13881 0 7512 0 76.6 - 25 - 771 - 25 - 45 59 117 - 20.10 - 117 - 19.97 - 1.98 151
4.595 4650 2301 33792 7.82E-13 3.62E-17 21596 21805 14013 0 7583 0 14149 0 7656 0 JRiiES) - 25 - 78.6 - 26 - 47 61 1.16 - 19.78 - 114 - 19.59 - 1.93 1.49
4.481 4829 2390 34729 8.38E-13 3.82E-17 21939 22211 14236 0 7703 0 14412 0 7799 0 79.1 - 26 - 80.1 - 26 - 48 62 114 - 19.47 - 112 - 19.23 - 1.88 1.46
4.366 5012 2480 35667 8.96E-13 4.02E-17 22279 22611 14456 0 7823 0 14671 0 7939 0 80.3 - 26 - 815 - 26 - 49 63 112 - 19.18 - 1.10 - 18.89 - 1.83 1.43
4.25 5198 2572 36607 9.57E-13 4.23E-17 22616 23005 14675 0 7941 0 14927 0 8078 0 81.5 - 26 - 82.9 - 27 - 50 64 110 - 18.89 - 1.09 - 18.57 - 179 141
4.133 5388 2666 37548 1.02E-12 4.45E-17 22949 23393 14891 0 8058 0 15179 0 8214 0 82.7 - 2.7/ - 84.3 - 2.7/ - 52 65 1.09 - 18.62 - 1.07 - 18.26 - 175 1.39
4.014 5583 2762 38499 1.32E-12 5.66E-17 23268 23781 15098 0 8170 0 15431 0 8350 0 83.9 - 27 - 85.7 - 28 - 42 66 1.07 - 18.36 - 1.05 - 17.96 - 213 1.36
3.895 5780 2846 39443 4.35E-12 1.81E-16 24094 23413 9481 9481 5131 0 9214 9214 4986 0 52.7 52.7 17 - 51.2 51.2 17 - 45 65 17 17 29.24 - 1.76 1.76 30.09 - 2.02 1.38
3.775 5980 2944 40388 4.64E-12 1.90E-16 24428 23778 9613 9613 5202 0 9357 9357 5064 0 53.4 53.4 17 - 52.0 52.0 17 - 46 66 1.69 1.69 28.84 - 173 173 29.62 - 197 1.36
3.653 6185 3045 41341 4.93E-12 1.99E-16 24762 24142 9745 9745 5273 0 9501 9501 5141 0 54.1 54.1 18 - 52.8 52.8 17 - a7 67 1.66 1.66 28.45 - 17 171 29.18 - 1.93 134
3.631 6393 3147 42289 5.25E-12 2.09E-16 25092 24498 9874 9874 5343 0 9641 9641 5217 0 54.9 54.9 18 - 53.6 53.6 17 - 48 68 164 164 28.07 - 1.68 1.68 28.75 - 1.89 132
3.408 6604 3250 43237 5.58E-12 2.19E-16 25419 24851 10003 10003 5413 0 9779 9779 5292 0 55.6 55.6 18 - 54.3 54.3 18 - 49 69 1.62 1.62 27.71 - 1.66 1.66 28.35 - 1.85 1.30
3.284 6818 3356 44186 5.92E-12 2.30E-16 25745 25199 10131 10131 5482 0 9916 9916 5366 0 56.3 56.3 18 - 55.1 55.1 18 - 50 70 1.60 1.60 27.36 - 163 163 27.95 - 181 129
3.159 7037 3463 45135 6.28E-12 2.41E-16 26068 25542 10258 10258 5551 0 10052 10052 5439 0 57.0 57.0 i) - 55.8 55.8 18 - 51 71 1.58 1.58 27.02 - 161 161 27.58 - 177 127
3.034 7257 3570 46078 6.66E-12 2.52E-16 26386 25880 10384 10384 5619 0 10184 10184 5511 0 57.7 57.7 19 - 56.6 56.6 18 - 52 72 1.56 1.56 26.70 - 159 159 27.22 - 174 125
2.907 7483 3682 47042 7.08E-12 2.66E-16 26570 26146 10456 10456 5658 0 10289 10289 5568 0 58.1 58.1 i) - 57.2 57.2 i) - 53 73 155 155 26.51 - 157 157 26.94 - 171 1.24
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Diplomova prace Bc. Jan Stépanek
Navrh konstrukce kfidla a podvozku kluzaku

TST-14 MC

Pfiloha 4 - Kontrola potahu

2.78 7711 3795 48000 8.73E-12 3.26E-16 26765 26405 10533 10533 5700 0 10391 10391 5623 0 58.5 58.5 1.9 - 57.7 57.7 1.9 - 45 73 1.54 1.54 26.32 - 1.56 1.56 26.68 - 2.01 1.23
2.652 7942 3909 48958 9.26E-12 3.44E-16 26946 26660 10604 10604 5738 0 10492 10492 5677 0 58.9 58.9 i) - 58.3 58.3 i) - 46 74 153 153 26.14 - 154 154 26.42 - 1.97 122
2.524 8176 4024 49910 9.82E-12 3.62E-16 27126 26911 10675 10675 5776 0 10590 10590 5731 0 59.3 59.3 1.9 - 58.8 58.8 1.9 - 46 75 1.52 1.52 25.97 - 1.53 1.53 26.18 - 1.94 1.20
2.395 8413 4141 50863 1.04E-11 3.81E-16 27307 27158 10746 10746 5815 0 10687 10687 5783 0 59.7 59.7 i) - 59.4 59.4 i) - a7 75 151 151 25.80 - 152 152 25.94 - 1.91 119
2.265 8654 4259 51815 1.10E-11 4.01E-16 27488 27401 10817 10817 5854 0 10783 10783 5835 0 60.1 60.1 2.0 - 59.9 59.9 1.9 - 48 76 1.50 1.50 25.63 - 1.50 1.50 25.71 - 1.87 1.18
2135 8896 4379 52761 1.17E-11 4.21E-16 27669 27640 10888 10888 5892 0 10877 10877 5886 0 60.5 60.5 20 - 60.4 60.4 20 - 49 7 1.49 1.49 25.46 - 1.49 1.49 25.48 - 184 117
2.004 9143 4500 53706 1.23E-11 4.42E-16 27850 27876 10960 10960 5930 0 10970 10970 5936 0 60.9 60.9 2.0 - 60.9 60.9 2.0 - 50 77 1.48 1.48 25.29 - 1.48 1.48 25.27 - 1.81 1.16
1.873 9391 4622 54645 1.30E-11 4.64E-16 28030 28108 11031 11031 5969 0 11061 11061 5985 0 61.3 61.3 20 - 61.5 61.5 20 - 51 78 1.47 1.47 25.13 - 1.46 1.46 25.06 - 178 115
1.741 9643 4746 55583 1.37E-11 4.87E-16 28210 28336 11102 11102 6007 0 11151 11151 6034 0 61.7 61.7 2.0 - 62.0 62.0 2.0 - 51 79 1.46 1.46 24.97 - 1.45 1.45 24.86 - 1.75 1.14
1.609 9897 4871 56515 1.45E-11 5.11E-16 28390 28561 11172 11172 6046 0 11240 11240 6082 0 62.1 62.1 20 - 62.4 62.4 20 - 52 79 1.45 1.45 24.81 - 1.44 1.44 24.66 - 173 %13
1.476 10154 4997 57444  1.74E-11 6.09E-16 28565 28783 11241 11241 6083 0 11327 11327 6129 0 62.5 62.5 2.0 - 62.9 62.9 2.0 - 45 80 1.44 1.44 24.66 - 1.43 1.43 24.47 - 1.98 1.13
1.343 10413 5125 58367 1.83E-11 6.37E-16 28743 29001 11311 11311 6121 0 11413 11413 6176 0 62.8 62.8 20 - 63.4 63.4 2l - 46 81 1.43 1.43 24.51 - 1.42 1.42 24.29 - 1.95 112
1.21 10674 5253 59280 1.93E-11 6.67E-16 28921 29216 11381 11381 6159 0 11497 11497 6221 0 63.2 63.2 21 - 63.9 63.9 21 - 47 81 1.42 1.42 24.36 - 141 141 2411 - 1.92 111
1.076 10938 5405 60192 2.93E-11 1.03E-15 28559 30129 11239 11239 6082 0 11857 11857 6416 0 62.4 62.4 20 - 65.9 65.9 2l - a7 56 1.44 1.44 24.66 - 137 137 23.38 - 1.93 161
0.942 11203 5637 61095 3.08E-11 1.07E-15 28733 30340 11307 11307 6119 0 11940 11940 6461 0 62.8 62.8 2.0 - 66.3 66.3 22 - 47 56 1.43 1.43 24.52 - 1.36 1.36 23.22 - 1.91 1.60
0.808 11469 5670 61989 3.23E-11 1.12E-15 28905 30547 11375 11375 6155 0 12021 12021 6505 0 63.2 63.2 2l - 66.8 66.8 2.7 - 48 57 1.42 1.42 24.37 - 1.35 1.35 23.06 - 1.88 1.59
0.674 11737 5803 62874 3.40E-11 1.17E-15 29078 30752 11443 11443 6192 0 12102 12102 6548 0 63.6 63.6 21 - 67.2 67.2 22 - 49 57 1.42 1.42 24.22 - 1.34 1.34 22.91 - 1.85 1.58
0.539 12008 5935 63754 3.99E-11 1.37E-15 29215 30951 11497 11497 6221 0 12180 12180 6591 0 63.9 63.9 2l - 67.7 67.7 2.7 - 43 57 141 141 24.11 - 1533 1533} 22.76 - 2.09 157
0.404 12280 6050 64624 1.18E-10 3.92E-15 30003 30424 7802 7802 4222 10178 7911 7911 4281 10320 43.3 43.3 14 16.2 44.0 44.0 14 16.4 40 56 2.08 2.08 35.53 5.57 2.05 2.05 35.04 5.49 2.27 1.60
0.357 12374 6097 64924  1.19E-10 3.97E-15 30062 30490 7817 7817 4230 10198 7928 7928 4290 10343 43.4 43.4 14 16.2 44.0 44.0 14 16.4 40 56 2.07 2.07 35.46 5.56 2.04 2.04 34.96 5.48 2.26 1.59
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Diplomova prace
Navrh konstrukce kfidla a podvozku kluzaku
TST-14 MC
Pfiloha 5 - Stanoveni zatizeni pahylu nosniku a pevnostni kontrola

Pocetni mezni hodnoty

Bc. Jan Stépanek

Sfpt 1800 MPa maximalni dovolené normalné tahové napéti v pasnici
Sfpc -1300 MPa maximalni dovolené normalné tlakové napéti v pasnici
Tw p 90 MPa maximalni dovolené smykové napéti ve stojiné
Pripad zatiZzeni 1
pocéetni zatizeni v fezech geometrie sily do pasnic  napéti v pasnicich  faktor rezervy kontrola stojiny
z T z ptipadu dT T Tsum dMb Mb he Afu Afl tw Nfu Nfl Sfu Sfl RF fu RF fl qw Tw RF w
[m] [N] [N] [N] [N] [Nm]  [N*m] | [mm] [mm2] [mm2] [mm] [N] [N] [MPa]  [MPaq] [1] [1] [N/mm]  [MPa] [1]
0.357 -20412 0 0 -20412 0 71274 183 365 269 1.62 |-389440 389440 -1066.4 1447.3 1.22 1.24 -111.5 -68.8 1.31
0.3569 -20412 21622 21622 1209 0 71274 183 365 269 9.80 |-389440 389440 -1066.4 1447.3 1.22 1.24 6.6 0.7 133.47
0.3 -20605 0 21622 1017 -58 71216 183 365 269 9.80 |-389124 389124 -1065.6 1446.1 1.22 1.24 5.6 0.6 158.79
0.251 -20771 0 21622 851 -42 71174 183 365 269 9.80 |-388896 388896 -1064.9 1445.3 1.22 1.25 4.6 0.5 189.78
0.25 -20774 142344 163966 143191 -143 71031 183 365 269 9.80 ]-388113 388113 -1062.8 1442.4 1.22 1.25 782.4 79.8 1.13
0.2 -20944 0 163966 143022  -7151 63880 183 346 269 9.80 | -349040 349040 -1008.9 1297.2 1.29 1.39 781.5 79.7 1.13
0.15 -21113 0 163966 142852 -7143 56737 183 327 269 9.80 ]-310012 310012 -948.8 1152.1 1.37 1.56 780.5 79.6 1.13
0.1 -21283 0 163966 142683 -7134 49603 183 308 269 9.80 |-271031 271031 -881.3 1007.3 1.48 1.79 779.6 79.6 1.13
0.05 -21452 0 163966 142514 -7126 42477 183 288 269 9.80 ]-232096 232096 -805.1 862.6 1.61 2.09 778.7 79.5 1.13
0 -21622 0 163966 142344 -7117 35360 183 269 269 9.80 ]-193208 193208 -718.0 718.0 1.81 2.51 777.8 79.4 1.13
-0.05 -21622 0 163966 142344 -7117 28243 183 250 250 9.80 |-154319 154319 -617.6 617.6 2.10 2.91 777.8 79.4 1.13
-0.1 -21622 0 163966 142344 -7117 21126 183 231 231 9.80 |-115431 115431 -500.5 500.5 2.60 3.60 777.8 79.4 1.13
-0.15 -21622 0 163966 142344 -7117 14008 183 211 211 9.80 -76542 76542 -362.0 362.0 3.59 4.97 777.8 79.4 1.13
-0.2 -21622 0 163966 142344 -7117 6891 183 192 192 9.80 -37654 37654 -195.9 195.9 6.64 9.19 777.8 79.4 1.13
-0.25 -21622 0 163966 142344 -7117 -226 183 173 173 9.80 1235 -1235 7.1 -7.1 252.16 182.12 777.8 79.4 1.13
-0.251 -21622 -142344 21622 0 0 -226 183 173 173 9.80 1235 -1235 7.1 -7.1 252.16 182.12 0.0 0.0 -
-0.3 -21622 0 21622 0 0 -226 183 154 154 9.80 1235 -1235 8.0 -8.0 224.14 161.88 0.0 0.0 --
-0.35 -21622 0 21622 0 0 -226 183 135 135 9.80 1235 -1235 9.2 -9.2 196.12 141.65 0.0 0.0 -
uvolnéni celého kridla uvolnéni pravé poloviny kfidla
TL 21622 RL -21622 RPL 142344
TR 21622 RR -21622 RPR -142344
ML 78891
MR -78891
zrr 0.357
zpin 0.250
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Diplomova prace

Navrh konstrukce kfidla a podvozku kluzaku

TST-14 MC

Pfiloha 5 - Stanoveni zatizeni pahylu nosniku a pevnostni kontrola

Bc. Jan Stépanek

Pripad zatiZzeni 2

poéetni zatizeni v fezech geometrie sily do pasnic  napéti v pasnicich  faktor rezervy kontrola stojiny
z T z pfipadu dT T Tsum dMb Mb he Afu Afl tw Nfu Nfl Sfu Sfl RF fu RF fl qw Tw RF w
[m] IN] IN] IN] N [Nm] [N'm] | [mm]  [mm2] [mm2] [mm] | [N] [Nl [MPa] _[MPa] _ [1] 1 | [Nmm]_[MPa] _ [1]
0.357 -16536 0 0 -16536 0 57107 183 365 269 1.62 |-312032 312032 -854.5 1159.6 1.52 1.55 -90.4 -55.8 1.61
0.3569 -16536 17528 17528 991 0 57107 183 365 269 9.80 |-312032 312032 -8545 1159.6 1.52 1.55 5.4 0.6 162.86
0.3 -16694 0 17528 833 -47 57059 183 365 269 9.80 |-311773 311773 -853.8 1158.7 1.52 1.55 4.6 0.5 193.75
0.251 -16830 0 17528 697 -34 57025 183 365 269 9.80 |-311586 311586 -853.2  1158.0 1.52 1.55 3.8 0.4 231.57
0.25 -16833 114047 131575 114741 -115 56910 183 365 269 9.80 |-310959 310959 -851.5 1155.6 1.53 1.56 626.9 64.0 1.41
0.2 -16972 0 131575 114602 -5730 51180 183 346 269 9.80 |-279650 279650 -808.3  1039.3 1.61 1.73 626.2 63.9 1.41
0.15 -17111 0 131575 114464 -5723 45457 183 327 269 9.80 |-248378 248378 -760.2 923.1 1.71 1.95 625.4 63.8 1.41
0.1 -17250 0 131575 114325 -5716 39741 183 308 269 9.80 |-217144 217144 -706.1 807.0 1.84 2.23 624.7 63.7 1.41
0.05 -17389 0 131575 114186 -5709 34032 183 288 269 9.80 |-185949 185949 -645.0 691.1 2.02 2.60 623.9 63.7 1.41
0 -17528 0 131575 114047 -5702 28329 183 269 269 9.80 |-154791 154791 -575.3 575.3 2.26 3.13 623.2 63.6 1.42
-0.05 -17528 0 131575 114047 -5702 22627 183 250 250 9.80 |-123633 123633 -494.8 494.8 2.63 3.64 623.2 63.6 1.42
-0.1 -17528 0 131575 114047 -5702 16924 183 231 231 9.80 -92476 92476 -401.0 401.0 3.24 4.49 623.2 63.6 1.42
-0.15 -17528 0 131575 114047 -5702 11222 183 211 211 9.80 -61318 61318 -290.0 290.0 4.48 6.21 623.2 63.6 1.42
-0.2 -17528 0 131575 114047 -5702 5520 183 192 192 9.80 -30160 30160 -156.9 156.9 8.28 11.47 623.2 63.6 1.42
-0.25 -17528 0 131575 114047  -5702 -183 183 173 173 9.80 998 -998 5.8 -5.8 312.08 225.39 623.2 63.6 1.42
-0.251 -17528 -114047 17528 0 0 -183 183 173 173 9.80 998 -998 5.8 -5.8 312.08 225.39 0.0 0.0 -
-0.3 -17528 0 17528 0 0 -183 183 154 154 9.80 998 -998 6.5 -6.5 277.40 200.34 0.0 0.0 --
-0.35 -17528 0 17528 0 0 -183 183 135 135 9.80 998 -998 7.4 -7.4 242.73 175.30 0.0 0.0 --
uvolnéni celého kridla uvolnéni pravé poloviny kfidla
TL 17528 RL -17528 RPL 114047
TR 17528 RR -17528 RPR -114047
ML 63281
MR -63281
zrr 0.357
zpin 0.250
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Diplomova prace

Navrh konstrukce kfidla a podvozku kluzaku

TST-14 MC

Pfiloha 5 - Stanoveni zatizeni pahylu nosniku a pevnostni kontrola

Bc. Jan Stépanek

Pripad zatiZzeni 3

poéetni zatizeni v fezech geometrie sily do pasnic  napéti v pasnicich  faktor rezervy kontrola stojiny
z T z pfipadu dT T Tsum dMb Mb he Afu Afl tw Nfu Nfl Sfu Sfl RF fu RF fl qw Tw RF w
[m] [N] [N] [N] [N] [N'm]  [N*m] | [mm] [mm2] [mm2] [mm] [N] [N] [MPa]  [MPa] 1] 1] [N‘mm]  [MPa] 1]
0.357 10 0 0 10 0 -1011 183 365 269 1.62 5524 -5524 15.1 -20.5 118.99 63.32 0.1 0.0 2756.24
0.3569 10 7 7 17 0 -1011 183 365 269 9.80 5524 -5524 15.1 -20.5 118.99 63.32 0.1 0.0 9497.61
0.3 7 0 7 14 -1 -1012 183 365 269 9.80 5529 -5529 15.1 -20.5 118.89 63.27 0.1 0.0 BT
0.251 5 0 7 12 -1 -1012 183 365 269 9.80 5532 -5532 15.1 -20.6 118.83 63.23 0.1 0.0 #i#HHHH
0.25 5 -2025 -2018 -2013 2 -1010 183 365 269 9.80 5521 -5521 15.1 -20.5 119.06 63.36 -11.0 -1.1 80.19
0.2 2 0 -2018 -2015 101 -910 183 346 269 9.80 4970 -4970 14.4 -18.5 125.29 70.38 -11.0 -1.1 80.10
0.15 0 0 -2018 -2018 101 -809 183 327 269 9.80 4419 -4419 13.5 -16.4 133.09 79.16 -11.0 -1.1 80.00
0.1 -3 0 -2018 -2020 101 -708 183 308 269 9.80 3867 -3867 12.6 -14.4 143.14 90.46 -11.0 -1.1 79.91
0.05 -5 0 -2018 -2022 101 -607 183 288 269 9.80 3315 -3315 11.5 -12.3 156.56  105.54 -11.1 -1.1 79.81
0 -7 0 -2018 -2025 101 -505 183 269 269 9.80 2761 -2761 10.3 -10.3 175.40 126.68 -11.1 -1.1 79.72
-0.05 -7 0 -2018 -2025 101 -404 183 250 250 9.80 2208 -2208 8.8 -8.8 203.67 147.10 -11.1 -1.1 79.72
-0.1 -7 0 -2018 -2025 101 -303 183 231 231 9.80 1655 -1655 7.2 -7.2 250.85 181.17 -11.1 -1.1 79.72
-0.15 -7 0 -2018 -2025 101 -202 183 211 211 9.80 1102 -1102 5.2 -5.2 345.40 249.46 -11.1 -1.1 79.72
-0.2 -7 0 -2018 -2025 101 -100 183 192 192 9.80 549 -549 2.9 -2.9 630.64  455.46 -11.1 -1.1 79.72
-0.25 -7 0 -2018 -2025 101 1 183 173 173 9.80 -5 5 0.0 0.0 H#HHH#HH#  67513.13 -11.1 -1.1 79.72
-0.251 -7 2025 7 0 0 1 183 173 173 9.80 -5 5 0.0 0.0 H#HHH#HHA# 67513.13 0.0 0.0 HHHHHHT
-0.3 -7 0 7 0 0 1 183 154 154 9.80 -5 5 0.0 0.0 #HH#HHA#  60011.67 0.0 0.0 BT
-0.35 -7 0 7 0 0 1 183 135 135 9.80 -5 5 0.0 0.0  #HAHHH 52510.21 0.0 0.0 i
uvolnéni celého kridla uvolnéni pravé poloviny kfidla |
TL 7 RL -7 RPL -2025
TR 7 RR -7 RPR 2025
ML -1010
MR 1010
zrr 0.357
zpin 0.250

stranka 3z 13




Diplomova prace
Navrh konstrukce kfidla a podvozku kluzaku
TST-14 MC
Pfiloha 5 - Stanoveni zatizeni pahylu nosniku a pevnostni kontrola

Bc. Jan Stépanek

Pripad zatiZzeni 4

poéetni zatizeni v fezech geometrie sily do pasnic  napéti v pasnicich  faktor rezervy kontrola stojiny
z T z pfipadu dT T Tsum dMb Mb he Afu Afl tw Nfu Nfl Sfu Sfl RF fu RF fl qw Tw RF w
[m] [N] [N] [N] [N] [N'm]  [N*m] | [mm] [mm2] [mm2] [mm] [N] [N] [MPa]  [MPa] 1] 1] [N‘mm]  [MPa] 1]
0.357 8970 0 0 8970 0 -32485 183 365 269 1.62 | 177500 -177500 486.1 -659.7 3.70 1.97 49.0 30.3 2.97
0.3569 8970 -9481  -9481 -511 0 -32485 183 365 269 9.80 | 177500 -177500 486.1 -659.7 3.70 1.97 -2.8 -0.3 316.16
0.3 9052 0 -9481 -429 24 -32461 183 365 269 9.80 | 177366 -177366 485.7 -659.2 3.71 1.97 -2.3 -0.2 376.12
0.251 9122 0 -9481 -359 18 -32443 183 365 269 9.80 177270 -177270 485.4 -658.8 3.71 1.97 -2.0 -0.2 449.55
0.25 9123 -64885 -74366  -65242 65 -32378 183 365 269 9.80 | 176913 -176913 484.5 -657.5 3.72 1.98 -356.5 -36.4 247
0.2 9195 0 -74366  -65171 3259  -29119 183 346 269 9.80 | 159109 -159109 459.9 -591.3 3.91 2.20 -356.1 -36.3 2.48
0.15 9266 0 -74366  -65099 3255 -25864 183 327 269 9.80 | 141324 -141324 4325 -525.2 4.16 2.48 -355.7 -36.3 2.48
0.1 9338 0 -74366  -65028 3251  -22613 183 308 269 9.80 | 123558 -123558 401.8 -459.2 4.48 2.83 -355.3 -36.3 2.48
0.05 9409 0 -74366  -64956 3248 -19365 183 288 269 9.80 | 105812 -105812 367.0 -393.2 4.90 3.31 -354.9 -36.2 2.49
0 9481 0 -74366  -64885 3244  -16121 183 269 269 9.80 88085 -88085 327.4 -327.4 5.50 3.97 -354.5 -36.2 2.49
-0.05 9481 0 -74366  -64885 3244 -12877 183 250 250 9.80 70359 -70359  281.6 -281.6 6.39 4.62 -354.5 -36.2 2.49
-0.1 9481 0 -74366  -64885 3244 -9633 183 231 231 9.80 52632 -52632  228.2 -228.2 7.89 5.70 -354.5 -36.2 2.49
-0.15 9481 0 -74366  -64885 3244 -6388 183 211 211 9.80 34906  -34906  165.1 -165.1 10.90 7.87 -354.5 -36.2 2.49
-0.2 9481 0 -74366  -64885 3244 -3144 183 192 192 9.80 17179  -17179 89.4 -89.4 20.14 14.54 -354.5 -36.2 2.49
-0.25 9481 0 -74366  -64885 3244 100 183 173 173 9.80 -547 547 -3.2 3.2 410.78  568.77 -354.5 -36.2 2.49
-0.251 9481 64885  -9481 0 0 100 183 173 173 9.80 -547 547 -3.2 3.2 410.78  568.77 0.0 0.0 --
-0.3 9481 0 -9481 0 0 100 183 154 154 9.80 -547 547 -3.6 3.6 365.14  505.57 0.0 0.0 --
-0.35 9481 0 -9481 0 0 100 183 135 135 9.80 -547 547 -4.1 4.1 319.49 442.38 0.0 0.0 --
uvolnéni celého kridla uvolnéni pravé poloviny kfidla |
TL -9481 RL 9481 RPL -64885
TR -9481 RR 9481 RPR 64885
ML -35827
MR 35827
zrr 0.357
zpin 0.250

stranka 4 z 13




Diplomova prace
Navrh konstrukce kfidla a podvozku kluzaku
TST-14 MC
Pfiloha 5 - Stanoveni zatizeni pahylu nosniku a pevnostni kontrola

Bc. Jan Stépanek

Pripad zatiZzeni 5

poéetni zatizeni v fezech geometrie sily do pasnic  napéti v pasnicich  faktor rezervy kontrola stojiny
z T z pfipadu dT T Tsum dMb Mb he Afu Afl tw Nfu Nfl Sfu Sfl RF fu RF fl qw Tw RF w
[m] IN] IN] IN] N [Nm] [N'm] | [mm]  [mm2] [mm2] [mm] | [N] [Nl [MPa] _[MPa] _ [1] 1 | [Nmm]_[MPa] _ [1]
0.357 12374 0 0 12374 0 -43944 183 365 269 1.62 240108 -240108 657.5 -892.3 2.74 1.46 67.6 41.7 2.16
0.3569 12375 -13095 -13095 -720 0 -43943 183 365 269 9.80 | 240108 -240108 657.5 -892.3 2.74 1.46 -3.9 -0.4 224.20
0.3 12489 0 -13095 -605 34 -43909 183 365 269 9.80 | 239919 -239919 657.0 -891.6 2.74 1.46 -3.3 -0.3 266.73
0.251 12588 0 -13095 -506 25 -43884 183 365 269 9.80 | 239784 -239784 656.6 -891.1 2.74 1.46 -2.8 -0.3 318.80
0.25 12590 -87766 -100861 -88270 88 -43796 183 365 269 9.80 | 239302 -239302 655.3 -889.3 2.75 1.46 -482.3 -49.2 1.83
0.2 12691 0 -100861 -88170 4408 -39387 183 346 269 9.80 215214 -215214 622.1 -799.8 2.89 1.63 -481.8 -49.2 1.83
0.15 12792 0 -100861 -88069 4403 -34984 183 327 269 9.80 | 191153 -191153 585.0 -710.4 3.08 1.83 -481.2 -49.1 1.83
0.1 12893 0 -100861 -87968 4398  -30586 183 308 269 9.80 | 167120 -167120 543.4 -621.1 331 2.09 -480.7 -49.0 1.83
0.05 12994 0 -100861 -87867 4393 -26192 183 288 269 9.80 | 143115 -143115 496.4 -531.9 3.63 2.44 -480.1 -49.0 1.84
0 13095 0 -100861 -87766 4388 -21804 183 269 269 9.80 119137 -119137 442.8 -442.8 4.07 2.94 -479.6 -48.9 1.84
-0.05 13095 0 -100861 -87766 4388 -17416 183 250 250 9.80 95159 -95159  380.9 -380.9 4.73 3.41 -479.6 -48.9 1.84
-0.1 13095 0 -100861 -87766 4388  -13027 183 231 231 9.80 71182  -71182  308.6 -308.6 5.83 4.21 -479.6 -48.9 1.84
-0.15 13095 0 -100861 -87766 4388 -8639 183 211 211 9.80 47204  -47204 2233 -223.3 8.06 5.82 -479.6 -48.9 1.84
-0.2 13095 0 -100861 -87766 4388 -4251 183 192 192 9.80 23226  -23226 120.8 -120.8 14.90 10.76 -479.6 -48.9 1.84
-0.25 13095 0 -100861 -87766 4388 138 183 173 173 9.80 -752 752 -4.3 4.3 299.19 414.27 -479.6 -48.9 1.84
-0.251 13095 87766  -13095 0 0 138 183 173 173 9.80 -752 752 -4.3 4.3 299.19 414.27 0.0 0.0 --
-0.3 13095 0 -13095 0 0 138 183 154 154 9.80 -752 752 -4.9 4.9 265.95 368.24 0.0 0.0 --
-0.35 13095 0 -13095 0 0 138 183 135 135 9.80 -752 752 -5.6 5.6 232.71 32221 0.0 0.0 --
uvolnéni celého kridla uvolnéni pravé poloviny kfidla |
TL -13095 RL 13095 RPL -87766
TR -13095 RR 13095 RPR 87766
ML -48558
MR 48558
zrr 0.357
zpin 0.250

stranka 5z 13




Diplomova prace
Navrh konstrukce kfidla a podvozku kluzaku
TST-14 MC
Pfiloha 5 - Stanoveni zatizeni pahylu nosniku a pevnostni kontrola

Bc. Jan Stépanek

Pripad zatiZeni 6a

poéetni zatizeni v fezech geometrie sily do pasnic  napéti v pasnicich  faktor rezervy kontrola stojiny
z T z pfipadu dT T Tsum dMb Mb he Afu Afl tw Nfu Nfl Sfu Sfl RF fu RF fl qw Tw RF w
[m] IN] IN] IN] N [Nm] [N'm] | [mm]  [mm2] [mm2] [mm] | [N] [Nl [MPa] _[MPa] _ [1] 1 | [Nmm]_[MPa] _ [1]
0.357 -9383 0 0 -9383 0 33822 183 365 269 1.62 |-184801 184801 -506.1 686.8 2.57 2.62 -51.3 -31.6 2.84
0.3569 -9383 17599 17599 8216 -1 33821 183 365 269 9.80 |-184797 184797 -506.0 686.8 2.57 2.62 44.9 4.6 19.65
0.3 -9487 0 17599 8111 -462 33359 183 365 269 9.80 |-182275 182275 -499.1 677.4 2.60 2.66 443 4.5 19.90
0.251 -9577 0 17599 8021 -393 32966 183 365 269 9.80 |-180127 180127 -493.3 669.4 2.64 2.69 43.8 45 20.12
0.25 -9579 58353 75952 66373 -66 32900 183 365 269 9.80 |-179765 179765 -492.3 668.1 2.64 2.69 362.7 37.0 2.43
0.2 -9671 0 75952 66281 -3314 29586 183 346 269 9.80 |-161657 161657 -467.3 600.8 2.78 3.00 362.2 37.0 244
0.15 -9763 0 75952 66189 -3309 26276 183 327 269 9.80 |-143574 143574 -439.4 533.6 2.96 3.37 361.7 36.9 2.44
0.1 -9855 0 75952 66097 -3305 22971 183 308 269 9.80 |-125516 125516 -408.2 466.5 3.19 3.86 361.2 36.9 244
0.05 -9947 0 75952 66005 -3300 19671 183 288 269 9.80 |-107483 107483 -372.8 399.4 3.49 451 360.7 36.8 2.45
0 -10039 0 75952 65913 -3296 16375 183 269 269 9.80 | -89476 89476 -332.5 332.5 3.91 5.41 360.2 36.8 2.45
-0.05 -10039 0 75952 65913 -3296 13080 183 250 250 9.80 | -71468 71468 -286.0 286.0 4.54 6.29 360.2 36.8 2.45
-0.1 -10039 0 75952 65913 -3296 9784 183 231 231 9.80 | -53461 53461 -231.8 231.8 5.61 7.77 360.2 36.8 2.45
-0.15 -10039 0 75952 65913 -3296 6488 183 211 211 9.80 | -35453 35453 -167.7 167.7 7.75 10.73 360.2 36.8 2.45
-0.2 -10039 0 75952 65913 -3296 3193 183 192 192 9.80 | -17446 17446 -90.8 90.8 14.32 19.83 360.2 36.8 2.45
-0.25 -10039 0 75952 65913 -3296 -103 183 173 173 9.80 562 -562 3.2 -3.2 553.97  400.09 360.2 36.8 2.45
-0.251 -10039 -65913 10039 0 0 -103 183 173 173 9.80 562 -562 3.2 -3.2 553.97  400.09 0.0 0.0 -
-0.3 -10039 0 10039 0 0 -103 183 154 154 9.80 562 -562 37 -3.7 492.42  355.63 0.0 0.0 --
-0.35 -10039 0 10039 0 0 -103 183 135 135 9.80 562 -562 4.2 -4.2 430.86 311.18 0.0 0.0 --
uvolnéni celého kridla uvolnéni pravé poloviny kfidla
TL 11371 RL -3811 RPL 65913
TR 10039 RR -17599 RPR -58353
ML 32427
MR -37349
zrr 0.357
zpin 0.250

stranka 6 z 13




Diplomova prace

Navrh konstrukce kfidla a podvozku kluzaku

TST-14 MC

Pfiloha 5 - Stanoveni zatizeni pahylu nosniku a pevnostni kontrola

Bc. Jan Stépanek

Pripad zatiZeni 6b

poéetni zatizeni v fezech geometrie sily do pasnic  napéti v pasnicich ~ faktor rezervy kontrola stojiny
z T z pfipadu dT T Tsum dMb Mb he Afu Afl tw Nfu Nfl Sfu Sfl RF fu RF fl qw Tw RF w
[m] IN] IN] IN] N [Nm] [N'm] | [mm]  [mm2] [mm2] [mm] | [N] [Nl [MPa] _[MPa] _ [1] 1 | [Nmm]_[MPa] _ [1]
0.357 -10674 0 0 -10674 0 28425 183 365 269 1.62 |-155317 155317 -425.3 577.2 3.06 3.12 -58.3 -36.0 2.50
0.3569 -10675 3811 3811 -6864 1 28426 183 365 269 9.80 |-155320 155320 -425.3 577.2 3.06 3.12 -37.5 -3.8 23.52
0.3 -10786 0 3811 -6975 397 28823 183 365 269 9.80 |-157489 157489 -431.3 585.3 3.01 3.08 -38.1 -3.9 23.14
0.251 -10881 0 3811 -7070 346 29169 183 365 269 9.80 |-159382 159382 -436.4 592.3 2.98 3.04 -38.6 -3.9 22.83
0.25 -10883 65913 69724 58841 -59 29111 183 365 269 9.80 |-159061 159061 -435.6 591.1 2.98 3.05 3215 32.8 2.74
0.2 -10981 0 69724 58743 -2937 26173 183 346 269 9.80 |-143012 143012 -4134 531.5 3.14 3.39 321.0 32.8 2.75
0.15 -11078 0 69724 58646 -2932 23241 183 327 269 9.80 |-126990 126990 -388.7 471.9 3.34 3.81 320.4 32.7 2.75
0.1 -11176 0 69724 58548 -2927 20314 183 308 269 9.80 |-110994 110994 -360.9 412.5 3.60 4.36 319.9 32.6 2.76
0.05 -11273 0 69724 58451 -2923 17391 183 288 269 9.80 | -95025 95025 -329.6 353.1 3.94 5.10 319.4 32.6 2.76
0 -11371 0 69724 58353 -2918 14473 183 269 269 9.80 | -79083 79083 -293.9 293.9 4.42 6.12 318.8 32.5 2.77
-0.05 -11371 0 69724 58353 -2918 11556 183 250 250 9.80 -63141 63141 -252.7 252.7 5.14 7.12 318.8 32.5 2.77
-0.1 -11371 0 69724 58353 -2918 8638 183 231 231 9.80 | -47199 47199 -204.6 204.6 6.35 8.80 318.8 325 2.77
-0.15 -11371 0 69724 58353 -2918 5720 183 211 211 9.80 -31257 31257 -147.8 147.8 8.79 12.18 318.8 32.5 2.77
-0.2 -11371 0 69724 58353 -2918 2803 183 192 192 9.80 -15315 15315 -79.7 79.7 16.32 22.59 318.8 32.5 2.77
-0.25 -11371 0 69724 58353 -2918 -115 183 173 173 9.80 628 -628 3.6 -3.6 496.13  358.31 318.8 325 2.77
-0.251 -11371 -58353 11371 0 0 -115 183 173 173 9.80 628 -628 3.6 -3.6 496.13 358.31 0.0 0.0 -
-0.3 -11371 0 11371 0 0 -115 183 154 154 9.80 628 -628 4.1 -4.1 441.00 318.50 0.0 0.0 ==
-0.35 -11371 0 11371 0 0 -115 183 135 135 9.80 628 -628 4.7 -4.7 385.88 278.69 0.0 0.0 --
uvolnéni celého kridla uvolnéni pravé poloviny kfidla
TL 10039 RL -17599 RPL 58353
TR 11371 RR -3811 RPR -65913
ML 37349
MR -32427
zrr 0.357
zpin 0.250

stranka 7 z 13




Diplomova prace

Navrh konstrukce kfidla a podvozku kluzaku

TST-14 MC

Pfiloha 5 - Stanoveni zatizeni pahylu nosniku a pevnostni kontrola

Bc. Jan Stépanek

Pripad zatiZzeni 6¢c

pocéetni zatizeni v fezech geometrie sily do pasnic  napéti v pasnicich  faktor rezervy kontrola stojiny
z T z pfipadu dT T Tsum dMb Mb he Afu Afl tw Nfu Nfl Sfu Sfl RF fu RF fl qw Tw RF w
[m] IN] IN] IN] N [Nm] [N'm] | [mm]  [mm2] [mm2] [mm] | [N] [Nl [MPa] _[MPa] _ [1] 1 | [Nmm]_[MPa] _ [1]
0.357 -8860 0 0 -8860 0 31316 183 365 269 1.62 |-171113 171113 -468.6 635.9 2.77 2.83 -48.4 -29.9 3.01
0.3569 -8861 10070 10070 1210 0 31316 183 365 269 9.80 |-171112 171112 -468.6 635.9 2.77 2.83 6.6 0.7 133.42
0.3 -8967 0 10070 1103 -63 31253 183 365 269 9.80 |-170769 170769 -467.6 634.6 2.78 2.84 6.0 0.6 146.33
0.251 -9059 0 10070 1011 -50 31204 183 365 269 9.80 |-170499 170499 -466.9 633.6 2.78 2.84 515 0.6 159.63
0.25 -9061 61863 71934 62872 -63 31141 183 365 269 9.80 |-170155 170155 -465.9 632.4 2.79 2.85 343.5 35.1 2.57
0.2 -9155 0 71934 62779 -3139 28002 183 346 269 9.80 |-153004 153004 -442.3 568.6 2.94 3.17 343.0 35.0 2.57
0.15 -9249 0 71934 62685 -3134 24868 183 327 269 9.80 |-135878 135878 -415.9 505.0 3.13 3.56 342.5 35.0 2.58
0.1 -9343 0 71934 62591 -3130 21738 183 308 269 9.80 |-118778 118778 -386.2 441.4 3.37 4.08 342.0 34.9 2.58
0.05 -9436 0 71934 62497 -3125 18613 183 288 269 9.80 |-101704 101704 -352.8 378.0 3.69 4.76 341.5 34.8 2.58
0 -9530 0 71934 62403 -3120 15493 183 269 269 9.80 | -84655 84655 -314.6 314.6 4.13 5.72 341.0 34.8 2.59
-0.05 -9530 0 71934 62403 -3120 12373 183 250 250 9.80 | -67607 67607 -270.6 270.6 4.80 6.65 341.0 34.8 2.59
-0.1 -9530 0 71934 62403 -3120 9253 183 231 231 9.80 | -50558 50558 -219.2 219.2 5.93 8.21 341.0 34.8 2.59
-0.15 -9530 0 71934 62403 -3120 6133 183 211 211 9.80 | -33509 33509 -158.5 158.5 8.20 11.36 341.0 34.8 2.59
-0.2 -9530 0 71934 62403 -3120 3013 183 192 192 9.80 | -16461 16461 -85.6 85.6 15.18 21.02 341.0 34.8 2.59
-0.25 -9530 0 71934 62403 -3120 -108 183 173 173 9.80 588 -588 34 -3.4 529.56  382.46 341.0 34.8 2.59
-0.251 -9530 -62403 9530 0 0 -108 183 173 173 9.80 588 -588 34 -3.4 529.56  382.46 0.0 0.0 -
-0.3 -9530 0 9530 0 0 -108 183 154 154 9.80 588 -588 3.8 -3.8 470.72  339.97 0.0 0.0 --
-0.35 -9530 0 9530 0 0 -108 183 135 135 9.80 588 -588 4.4 -4.4 411.88 297.47 0.0 0.0 --
uvolnéni celého kridla uvolnéni pravé poloviny kfidla
TL 11879 RL -11339 RPL 62403
TR 9530 RR -10070 RPR -61863
ML 35115
MR -34662
zrr 0.357
zpin 0.250

strAnka 8 z 13




Diplomova prace

Navrh konstrukce kfidla a podvozku kluzaku

TST-14 MC

Pfiloha 5 - Stanoveni zatizeni pahylu nosniku a pevnostni kontrola

Bc. Jan Stépanek

Pripad zatiZeni 6d

pocetni zatiZeni v fezech geometrie sily do pasnic napéti v pasnicich faktor rezervy kontrola stojiny
z T z pFipadu dT T Tsum dMb Mb he Afu Afl tw Nfu Nfl Sfu Sfl RF fu RF fl qw Tw RF w
[m] IN] IN] IN] N [Nm] [N'm] | [mm]  [mm2] [mm2] [mm] | [N] [Nl [MPa] _[MPa] _ [1] 1 | [Nmm]_[MPa] _ [1]
0.357 -11197 0 0 -11197 0 30931 183 365 269 1.62 |-169005 169005 -462.8 628.1 2.81 2.87 -61.2 -37.8 2.38
0.3569 -11197 11339 11339 142 0 30931 183 365 269 9.80 |-169005 169005 -462.8 628.1 2.81 2.87 0.8 0.1 1136.01
0.3 -11306 0 11339 33 -2 30929 183 365 269 9.80 |-168995 168995 -462.8 628.0 2.81 2.87 0.2 0.0 4848.13
0.251 -11399 0 11339 -60 3 30932 183 365 269 9.80 |-169011 169011 -462.8 628.1 2.81 2.87 -0.3 0.0 2672.64
0.25 -11401 62403 73742 62341 -62 30869 183 365 269 9.80 |-168670 168670 -461.9 626.8 2.81 2.87 340.6 34.8 2.59
0.2 -11497 0 73742 62246 -3112 27757 183 346 269 9.80 ] -151665 151665 -438.4 563.6 2.97 3.19 340.1 34.7 2.59
0.15 -11592 0 73742 62150 -3107 24649 183 327 269 9.80 |-134685 134685 -412.2 500.5 3.15 3.60 339.6 34.7 2.60
0.1 -11688 0 73742 62054 -3103 21547 183 308 269 9.80 |-117732 117732 -382.8 437.5 3.40 411 339.1 34.6 2.60
0.05 -11784 0 73742 61959 -3098 18449 183 288 269 9.80 |-100805 100805 -349.7 374.6 3.72 4.80 338.5 34.5 2.61
0 -11879 0 73742 61863 -3093 15356 183 269 269 9.80 | -83904 83904 -311.8 311.8 4.17 5.77 338.0 34.5 2.61
-0.05 -11879 0 73742 61863 -3093 12263 183 250 250 9.80 | -67003 67003 -268.2 268.2 4.85 6.71 338.0 34.5 2.61
-0.1 -11879 0 73742 61863 -3093 9169 183 231 231 9.80 | -50101 50101 -217.2 217.2 5.98 8.29 338.0 34.5 2.61
-0.15 -11879 0 73742 61863 -3093 6076 183 211 211 9.80 | -33200 33200 -157.0 157.0 8.28 11.46 338.0 34.5 2.61
-0.2 -11879 0 73742 61863 -3093 2983 183 192 192 9.80 | -16299 16299 -84.8 84.8 15.33 21.23 338.0 34.5 2.61
-0.25 -11879 0 73742 61863 -3093 -110 183 173 173 9.80 602 -602 3.5 -3.5 517.49 373.74 338.0 34.5 2.61
-0.251 -11879 -61863 11879 0 0 -110 183 173 173 9.80 602 -602 35 -3.5 517.49 373.74 0.0 0.0 --
-0.3 -11879 0 11879 0 0 -110 183 154 154 9.80 602 -602 3.9 -3.9 459.99 332.21 0.0 0.0 -
-0.35 -11879 0 11879 0 0 -110 183 135 135 9.80 602 -602 4.5 -4.5 402.49  290.69 0.0 0.0 --
uvolnéni celého kridla uvolnéni pravé poloviny kfidla |
TL 9530 RL -10070 RPL 61863
TR 11879 RR -11339 RPR -62403
ML 34662
MR -35115
zrr 0.357
zpin 0.250
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Diplomova prace

Navrh konstrukce kfidla a podvozku kluzaku

TST-14 MC

Pfiloha 5 - Stanoveni zatizeni pahylu nosniku a pevnostni kontrola

B

c. Jan Stépanek

Pripad zatiZzeni 7a

pocetni zatiZeni v fezech geometrie sily do pasnic napéti v pasnicich faktor rezervy kontrola stojiny
z T z pFipadu dT T Tsum dMb Mb he Afu Afl tw Nfu Nfl Sfu Sfl RF fu RF fl qw Tw RF w
[m] IN] IN] IN] N [Nm] [N'm] | [mm]  [mm2] [mm2] [mm] | [N] [Nl [MPa] _[MPa] _ [1] 1 | [Nmm]_[MPa] _ [1]
0.357 -9532 0 0 -9532 0 33505 183 365 269 1.62 |-183072 183072 -501.3 680.4 2.59 2.65 -52.1 -32.1 2.80
0.3569 -9532 16087 16087 6555 -1 33504 183 365 269 9.80 |-183069 183069 -501.3 680.4 2.59 2.65 35.8 3.7 24.63
0.3 -9636 0 16087 6451 -367 33137 183 365 269 9.80 |-181063 181063 -495.8 672.9 2.62 2.67 35.2 3.6 25.02
0.251 -9726 0 16087 6361 -312 32826 183 365 269 9.80 |-179360 179360 -491.2 666.6 2.65 2.70 34.8 35 25.38
0.25 -9728 59735 75822 66094 -66 32760 183 365 269 9.80 |-178999 178999 -490.2 665.2 2.65 2.71 361.1 36.9 2.44
0.2 -9819 0 75822 66003 -3300 29460 183 346 269 9.80 |-160967 160967 -465.3 598.2 2.79 3.01 360.6 36.8 2.45
0.15 -9911 0 75822 65911 -3296 26164 183 327 269 9.80 |-142960 142960 -437.5 531.3 2.97 3.39 360.1 36.7 2.45
0.1 -10002 0 75822 65819 -3291 22873 183 308 269 9.80 |-124978 124978 -406.4 464.5 3.20 3.88 359.6 36.7 2.45
0.05 -10094 0 75822 65728 -3286 19587 183 288 269 9.80 |-107022 107022 -371.2 397.7 3.50 4.53 359.1 36.6 2.46
0 -10185 0 75822 65636 -3282 16305 183 269 269 9.80 | -89090 89090 -331.1 331.1 3.93 5.44 358.6 36.6 2.46
-0.05 -10185 0 75822 65636 -3282 13023 183 250 250 9.80 | -71158 71158 -284.8 284.8 4.56 6.32 358.6 36.6 2.46
-0.1 -10185 0 75822 65636 -3282 9741 183 231 231 9.80 | -53226 53226 -230.8 230.8 5.63 7.80 358.6 36.6 2.46
-0.15 -10185 0 75822 65636 -3282 6459 183 211 211 9.80 | -35294 35294 -166.9 166.9 7.79 10.78 358.6 36.6 2.46
-0.2 -10185 0 75822 65636 -3282 3178 183 192 192 9.80 | -17362 17362 -90.3 90.3 14.39 19.93 358.6 36.6 2.46
-0.25 -10185 0 75822 65636 -3282 -104 183 173 173 9.80 570 -570 3.3 -3.3 546.44  394.65 358.6 36.6 2.46
-0.251 -10185 -65636 10185 0 0 -104 183 173 173 9.80 570 -570 3.3 -3.3 546.44  394.65 0.0 0.0 --
-0.3 -10185 0 10185 0 0 -104 183 154 154 9.80 570 -570 3.7 -3.7 485.72  350.80 0.0 0.0 -
-0.35 -10185 0 10185 0 0 -104 183 135 135 9.80 570 -570 4.2 -4.2 425.01 306.95 0.0 0.0 --
uvolnéni celého kridla uvolnéni pravé poloviny kfidla |
TL 11225 RL -5324 RPL 65636
TR 10185 RR -16087 RPR -59735
ML 33244
MR -37086
zrr 0.357
zpin 0.250
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Diplomova prace
Navrh konstrukce kfidla a podvozku kluzaku
TST-14 MC
Pfiloha 5 - Stanoveni zatizeni pahylu nosniku a pevnostni kontrola

Bc. Jan Stépanek

Pripad zatiZzeni 7b

poéetni zatizeni v fezech geometrie sily do pasnic  napéti v pasnicich ~ faktor rezervy kontrola stojiny
z T z pFipadu dT T Tsum dMb Mb he Afu Afl tw Nfu Nfl Sfu Sfl RF fu RF fl qw Tw RF w
[m] IN] IN] IN] N [Nm] [N'm] | [mm]  [mm2] [mm2] [mm] | [N] [Nl [MPa] _[MPa] _ [1] 1 | [Nmm]_[MPa] _ [1]
0.357 -10540 0 0 -10540 0 29293 183 365 269 1.62 |-160058 160058 -438.3 594.8 297 3.03 -57.6 -35.6 2.53
0.3569 -10540 5324 5324 -5216 1 29294 183 365 269 9.80 |-160061 160061 -438.3 594.8 297 3.03 -28.5 -2.9 30.95
0.3 -10650 0 5324 -5325 303 29597 183 365 269 9.80 |-161716 161716 -442.8 601.0 2.94 3.00 -29.1 -3.0 30.31
0.251 -10744 0 5324 -5419 266 29862 183 365 269 9.80 |-163167 163167 -446.8 606.4 291 297 -29.6 -3.0 29.79
0.25 -10746 65636 70960 60215 -60 29802 183 365 269 9.80 |-162838 162838 -445.9 605.2 2.92 297 329.0 33.6 2.68
0.2 -10841 0 70960 60119 -3006 26796 183 346 269 9.80 |-146414 146414 -423.2 544.1 3.07 331 328.5 335 2.69
0.15 -10937 0 70960 60023 -3001 23795 183 327 269 9.80 |-130015 130015 -397.9 483.2 3.27 3.73 328.0 335 2.69
0.1 -11033 0 70960 59927 -2996 20798 183 308 269 9.80 |-113643 113643 -369.5 422.3 3.52 4.26 327.4 334 2.69
0.05 -11129 0 70960 59831 -2992 17807 183 288 269 9.80 | -97297 97297 -337.5 361.6 3.85 4.98 326.9 33.4 2.70
0 -11225 0 70960 59735 -2987 14820 183 269 269 9.80 | -80978 80978 -300.9 300.9 4.32 5.98 326.4 33.3 2.70
-0.05 -11225 0 70960 59735 -2987 11833 183 250 250 9.80 | -64658 64658 -258.8 258.8 5.02 6.96 326.4 33.3 2.70
-0.1 -11225 0 70960 59735 -2987 8847 183 231 231 9.80 | -48338 48338 -209.6 209.6 6.20 8.59 326.4 333 2.70
-0.15 -11225 0 70960 59735 -2987 5860 183 211 211 9.80 | -32018 32018 -151.4 151.4 8.58 11.89 326.4 33.3 2.70
-0.2 -11225 0 70960 59735 -2987 2873 183 192 192 9.80 | -15699 15699 -81.7 81.7 15.92 22.04 326.4 33.3 2.70
-0.25 -11225 0 70960 59735 -2987 -114 183 173 173 9.80 621 -621 3.6 -3.6 501.43 362.14 326.4 33.3 2.70
-0.251 -11225 -59735 11225 0 0 -114 183 173 173 9.80 621 -621 3.6 -3.6 501.43 362.14 0.0 0.0 =
-0.3 -11225 0 11225 0 0 -114 183 154 154 9.80 621 -621 4.0 -4.0 44571  321.90 0.0 0.0 ==
-0.35 -11225 0 11225 0 0 -114 183 135 135 9.80 621 -621 4.6 -4.6 390.00 281.67 0.0 0.0 --
uvolnéni celého kridla uvolnéni pravé poloviny kfidla
TL 10185 RL -16087 RPL 59735
TR 11225 RR -5324 RPR -65636
ML 37086
MR -33244
zrr 0.357
zpin 0.250
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Diplomova prace

Navrh konstrukce kfidla a podvozku kluzaku

TST-14 MC

Pfiloha 5 - Stanoveni zatizeni pahylu nosniku a pevnostni kontrola

Bc. Jan Stépanek

Pripad zatiZeni 7c

pocéetni zatizeni v fezech geometrie sily do pasnic  napéti v pasnicich  faktor rezervy kontrola stojiny
z T z pfipadu dT T Tsum dMb Mb he Afu Afl tw Nfu Nfl Sfu Sfl RF fu RF fl qw Tw RF w
[m] [N] [N] [N] [N] [N'm]  [N*m] | [mm] [mm2] [mm2] [mm] [N] [N] [MPa]  [MPa] 1] 1] [N‘mm]  [MPa] 1]
0.357 -9129 0 0 -9129 0 31573 183 365 269 1.62 |-172516 172516 -472.4 641.1 2.75 2.81 -49.9 -30.8 2.92
0.3569 -9129 10281 10281 1152 0 31573 183 365 269 9.80 |-172515 172515 -472.4 641.1 2.75 2.81 6.3 0.6 140.17
0.3 -9235 0 10281 1046 -59 31513 183 365 269 9.80 |-172190 172190 -471.5 639.9 2.76 2.81 557 0.6 154.37
0.251 -9326 0 10281 954 -47 31467 183 365 269 9.80 |-171934 171934 -470.8 639.0 2.76 2.82 5.2 0.5 169.12
0.25 -9328 62442 72723 63395 -63 31403 183 365 269 9.80 |-171588 171588 -469.9 637.7 2.77 2.82 346.4 35.3 2.55
0.2 -9421 0 72723 63302 -3165 28238 183 346 269 9.80 | -154294 154294 -446.0 573.4 2.91 3.14 345.9 35.3 2.55
0.15 -9514 0 72723 63209 -3160 25078 183 327 269 9.80 |-137025 137025 -419.4 509.2 3.10 3.53 345.4 35.2 2.55
0.1 -9607 0 72723 63116 -3156 21922 183 308 269 9.80 |-119782 119782 -389.5 445.2 3.34 4.04 344.9 35.2 2.56
0.05 -9700 0 72723 63022 -3151 18771 183 288 269 9.80 |-102564 102564 -355.8 381.2 3.65 4.72 344.4 35.1 2.56
0 -9793 0 72723 62929 -3146 15624 183 269 269 9.80 | -85372 85372 -317.3 317.3 4.10 5.67 343.8 35.1 2.57
-0.05 -9793 0 72723 62929 -3146 12478 183 250 250 9.80 | -68180 68180 -272.9 272.9 4.76 6.60 343.8 35.1 2.57
-0.1 -9793 0 72723 62929 -3146 9331 183 231 231 9.80 -50987 50987 -221.1 221.1 5.88 8.14 343.8 35.1 2.57
-0.15 -9793 0 72723 62929 -3146 6185 183 211 211 9.80 | -33795 33795 -159.8 159.8 8.13 11.26 343.8 35.1 2.57
-0.2 -9793 0 72723 62929 -3146 3039 183 192 192 9.80 | -16603 16603 -86.4 86.4 15.05 20.84 343.8 35.1 2.57
-0.25 -9793 0 72723 62929 -3146 -108 183 173 173 9.80 590 -590 34 -3.4 527.87 381.24 343.8 35.1 2.57
-0.251 -9793 -62929 9793 0 0 -108 183 173 173 9.80 590 -590 34 -3.4 527.87 381.24 0.0 0.0 -
-0.3 -9793 0 9793 0 0 -108 183 154 154 9.80 590 -590 3.8 -3.8 469.22  338.88 0.0 0.0 --
-0.35 -9793 0 9793 0 0 -108 183 135 135 9.80 590 -590 4.4 -4.4 410.56  296.52 0.0 0.0 --
uvolnéni celého kridla uvolnéni pravé poloviny kfidla
TL 11617 RL -11130 RPL 62929
TR 9793 RR -10281 RPR -62442
ML 35316
MR -35013
zrr 0.357
zpin 0.250
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Diplomova prace

Navrh konstrukce kfidla a podvozku kluzaku

TST-14 MC

Pfiloha 5 - Stanoveni zatizeni pahylu nosniku a pevnostni kontrola

Bc. Jan Stépanek

Pripad zatiZeni 7d

pocetni zatiZeni v fezech geometrie sily do pasnic napéti v pasnicich faktor rezervy kontrola stojiny
z T z pFipadu dT T Tsum dMb Mb he Afu Afl tw Nfu Nfl Sfu Sfl RF fu RF fl qw Tw RF w
[m] IN] IN] IN] N [Nm] [N'm] | [mm]  [mm2] [mm2] [mm] | [N] [Nl [MPa] _[MPa] _ [1] 1 | [Nmm]_[MPa] _ [1]
0.357 -10943 0 0 -10943 0 31225 183 365 269 1.62 |-170615 170615 -467.2 634.1 2.78 2.84 -59.8 -36.9 2.44
0.3569 -10943 11130 11130 187 0 31225 183 365 269 9.80 |]-170614 170614 -467.2 634.1 2.78 2.84 1.0 0.1 863.15
0.3 -11051 0 11130 80 -5 31221 183 365 269 9.80 |-170590 170590 -467.1 634.0 2.78 2.84 0.4 0.0 2030.19
0.251 -11143 0 11130 -13 1 31221 183 365 269 9.80 ]-170593 170593 -467.1 634.0 2.78 2.84 -0.1 0.0 HiHHHE
0.25 -11145 62929 74059 62914 -63 31158 183 365 269 9.80 ]-170249 170249 -466.2 632.7 2.79 2.84 343.8 35.1 2.57
0.2 -11240 0 74059 62820 -3141 28017 183 346 269 9.80 |-153087 153087 -442.5 568.9 2.94 3.16 343.2 35.0 2.57
0.15 -11334 0 74059 62725 -3136 24881 183 327 269 9.80 |-135950 135950 -416.1 505.2 3.12 3.56 342.7 35.0 2.57
0.1 -11428 0 74059 62631 -3132 21749 183 308 269 9.80 ]-118840 118840 -386.4 441.7 3.36 4.08 342.2 34.9 2.58
0.05 -11523 0 74059 62537 -3127 18623 183 288 269 9.80 |-101754 101754 -352.9 378.2 3.68 4.76 341.7 34.9 2.58
0 -11617 0 74059 62442 -3122 15501 183 269 269 9.80 -84695 84695 -314.8 314.8 4.13 5.72 341.2 34.8 2.59
-0.05 -11617 0 74059 62442 -3122 12378 183 250 250 9.80 -67636 67636 -270.7 270.7 4.80 6.65 341.2 34.8 2.59
-0.1 -11617 0 74059 62442 -3122 9256 183 231 231 9.80 -50577 50577 -219.3 219.3 5.93 8.21 341.2 34.8 2.59
-0.15 -11617 0 74059 62442 -3122 6134 183 211 211 9.80 -33518 33518 -158.5 158.5 8.20 11.35 341.2 34.8 2.59
-0.2 -11617 0 74059 62442 -3122 3012 183 192 192 9.80 -16458 16458 -85.6 85.6 15.18 21.02 341.2 34.8 2.59
-0.25 -11617 0 74059 62442 -3122 -110 183 173 173 9.80 601 -601 35 -3.5 518.16 374.22 341.2 34.8 2.59
-0.251 -11617 -62442 11617 0 0 -110 183 173 173 9.80 601 -601 35 -3.5 518.16 374.22 0.0 0.0 -
-0.3 -11617 0 11617 0 0 -110 183 154 154 9.80 601 -601 3.9 -3.9 460.58 332.64 0.0 0.0 -
-0.35 -11617 0 11617 0 0 -110 183 135 135 9.80 601 -601 4.5 -4.5 403.01 291.06 0.0 0.0 --
uvolnéni celého kridla uvolnéni pravé poloviny kfidla
TL 9793 RL -10281 RPL 62442
TR 11617 RR -11130 RPR -62929
ML 35013
MR -35316
zrr 0.357
zpin 0.250
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Diplomova prace

Navrh konstrukce kfidla a podvozku kluzaku

TST-14 MC

Pfiloha 6 - Zatizeni a kontrola kofenového Zebra

Bc. Jan Stépanek

Materidlové charakteristiky
Pipad zatizeni 1 vrstva E[MPa] t [mm] tE SR Tp[MPa] Sptc
[MPa] [mm] [N/mm] [1] [MPa]  [MPa]
T Mt CS xPinl xPin2 xBeam Rp Rt ql a2 glass 45° 10700 0.36 3852 0.06 90 90
[N] [N*m] [m] [m] [m] [N] [N] [N/m] [N/m] Paraglass 3 2600 3 7800 0.13 50 30
20412 5495 0.1 0.6 0.3382 -21678 1266 27094 27481 98340 77000 0.63 48510 0.81 90 420
sum 3.99
geometrie prareza zebrem VVU od osamélych sil VVU od smykovych tokud v potahu celk. VVU geometry thin web beam normal stress in the flange shear stress in the flange Eliptic RF flange RF web
X Hrib  dul U1l du2 u2 dT T dMb Mb | T1 T2 T Mbl Mb2 Mb T Mb hf tw wi Af qw Tauw Nf |glass 45° Paraglass 98340 |glass 45° Paraglass 98340|glass 45° Paraglass 98340 |RF web
[mm] [mm] [cm2] [cm2] [cm2] [cm2] | [N] [N]  [N*m] [N*m]] [N] [N] [N] [N*m] [N*m] [N*m]] [N] [N*m]|[mm] [mm] [mm] [mm2]}[N/mm] [MPa] [N] [MPa] [MPa] [MPa] [MPa] [MPa] [MPa]] [1] [1] [1] [1]
0 0 0.000 0.000 0.000 0.000 0 0 0 0 0 0 0 0 0 0 0 0 399 21 50 105 0.00 0.0 0 0.0 0.0 0.0 -39.1 -1.3 -14.6 5.29 1548.00 38.06 --
69 95 41.695 41.695 0.000 0.000 0 0 0 0 |-2578 0 -2578 -226 0 -226 | -2578 -226 | 3.99 2.1 50 105 | -29.58 -14.1 -2485 -8.8 -2.1 -63.6 -39.1 -1.3 -14.6 5.03 173.30 20.32 6.39
100 117 33.285 74.980 0.000 0.000 0 0 0 0 |-3163 0 -3163 -406 0 -406 | -3163 -406 ]| 3.99 2.1 50 105 | -29.08 -13.8 -3610 -12.8 -3.1 -92.4 -39.1 -1.3 -14.6 4.77 87.23 13.39 6.50
100 117 0.000 74.980 0.000 0.000 | 21678 21678 0 0 |-3163 0 -3163 -406 0 -406 | 18515 -406 ]| 3.99 2.1 50 105 | 170.22 81.1 -3610 -12.8 -3.1 -92.4 -39.1 -1.3 -14.6 4.77 87.23 13.39 1.11
137 137 47.686 122.666 0.000 0.000 0 21678 811 811 |-3724 0 -3724 -665 0 -665 | 17954 146 | 3.99 2.1 50 105 | 138.68 66.0 1096 3.9 0.9 28.1 -39.1 -1.3 -14.6 5.24 608.59 32.53 1.36
206 165 104.653 227.319 0.000 0.000 0 21678 1489 2300 |-4479 0 -4479 -1232 0 -1232] 17199 1068 3.99 2.1 50 105 | 109.31 52.1 6630 23.6 5.7 169.7 -39.1 -1.3 -14.6 3.88 26.93 5.28 1.73
275 183 120.125 347.444 0.000 0.000 0 21678 1489 3789]-4955 0O -4955 -1883 O -1883] 16723 1907 3.99 2.1 50 105 95.62 455 10671 38.0 9.2 273.1 -39.1 -1.3 -14.6 2.72 10.51 2.23 1.98
338 191 118.797 466.241 0.000 0.000 0 21678 1374 5164 |-5165 0 -5165 -2527 O -2527] 16513 2637]3.99 2.1 50 105 90.41 43.1 14146 50.3 12.2 362.1 -39.1 -1.3 -14.6 1.99 6.00 1.30 2.09
338 191 0.000 466.241 0.000 0.000 |-20412 1266 0 5164 0 -5238 -5238 -2527 O -2527] -3972 2637|399 2.1 50 105 | -21.75 -10.4 14146 50.3 12.2 362.1 -39.7 -1.3 -14.8 1.97 6.00 1.30 8.69
412 187 0.000 466.241 140.851 140.851 0 1266 94 5257 0 -5145 -5145 -2527 -774 -3301] -3879 1957 | 3.99 2.1 50 105 | -21.64 -10.3 10692 38.0 9.2 273.7 -39.7 -1.3 -14.8 2.68 10.47 221 8.73
481 171 0.000 466.241 123.421 264.272 0 1266 87 5344 0 -4686 -4686 -2527 -1452 -3979] -3420 1365 3.99 2.1 50 105 | -21.04 -10.0 8209 29.2 7.1 210.1 -39.7 -1.3 -14.8 3.34 17.67 3.61 8.98
550 147 0.000 466.241 109.496 373.768 0 1266 87 5431 0 -4051 -4051 -2527 -2054 -4581] -2785 851 [ 3.99 2.1 50 105 | -19.97 -9.5 5939 21.1 5.1 152.0 -39.7 -1.3 -14.8 4.01 33.40 6.33 9.46
600 129 0.000 466.241 69.599 443.367 0 1266 64 5495 0 -3532 -3532 -2527 -2437 -4963] -2266 532 [ 3.99 2.1 50 105 | -18.80 -9.0 4278 15.2 3.7 109.5 -39.7 -1.3 -14.8 4.48 63.06 10.52 10.06
600 129 0.000 466.241 0.000 443.367| -1266 0 0 5495 0 -3532 -3532 -2527 -2437 -4963] -3532 532 [ 3.99 2.1 50 105 | -29.30 -14.0 4278 15.2 3.7 109.5 -39.7 -1.3 -14.8 4.48 63.06 10.52 6.45
618 121 0.000 466.241 22.860 466.227 0 0 0 5495 0 -3334 -3334 -2527 -2562 -5089] -3334 406 [ 3.99 2.1 50 105 | -29.42 -14.0 3468 12.3 3.0 88.8 -39.7 -1.3 -14.8 4.69 93.90 13.94 6.43
687 94 0.000 466.241 73.910 540.137 0 0 0 5495 0 -2587 -2587 -2527 -2969 -5495] -2587 0 399 21 50 105 | -30.03 -14.3 0 0.0 0.0 0.0 -39.7 -1.3 -14.8 5.14 1504.80 36.99 6.29
687 94 0.000 466.241 0.000 540.137 0 0 0 5495 0 0 0 -2527 -2969 -5495 0 0 3.99 21 50 105 0.00 0.0 0 0.0 0.0 0.0 -39.7 -1.3 -14.8 5.14 1504.80 36.99 |t
Pfipad zatizeni 4
T Mt xPinl xPin2 xBeam Rp Rt ql q2
[Nl __[N*m] _[m] [m] [m] [N] [N] __[N/m] [N/m]
-8970 -6794 0.1 0.6 0.3382 18285 -9315 -33499 -33976
geometrie prareza zebrem VVU od osamélych sil VVU od smykovych tokd v potahu celk. VVU geometry thin web beam normal stress in the flange shear stress in the flange Eliptic RF flange RF web
X H dul Ul du2 u2 dT T dMb Mb | T1 T2 T Mbl Mb2 Mb T Mb hf tw wf Af as Taus Np |glass 45° Paraglass 98340 |glass 45° Paraglass 98340]glass 45° Paraglass 98340 |RF web
[mm] [mm] [cm2] [cm2] [cm2] [cm2] [N] [N]  [N*m] [N*m]] [N] [N] [N] [N*m] [N*m] [N*m]} [N] [N*m]}[mm] [mm] [mm] [mm2]}[N/mm] [MPa] [N] [MPa] [MPa] [MPa] [MPa] [MPa] [MPa] [1] [1] [1] [1]
0 0 0.000 0.000 0.000 0.000 0 0 0 0 0 0 0 0 0 0 0 0 399 21 50 105 0.00 0.0 0 0.0 0.0 0.0 48.4 1.6 18.0 3.46 1012.67 24.90 --
69 95 41.695 41.695 0.000 0.000 0 0 0 0O |3187 0 3187 279 0 279 | 3187 279 | 3.99 21 50 105 35.05 16.7 3072 10.9 2.7 78.6 48.4 1.6 18.0 3.29 113.37 13.29 5.39
100 117 33.285 74.980 0.000 0.000 0 0 0 0 3911 O 3911 502 0 502 | 3911 502 | 3.99 21 50 105 33.50 16.0 4463 15.9 3.9 114.3 48.4 1.6 18.0 3.12 57.06 8.76 5.64
100 117 0.000 74.980 0.000 0.000 |-18285 -18285 0 0 3911 O 3911 502 0 502 |-14374 502 | 3.99 2.1 50 105 |-123.12 -58.6 4463 15.9 3.9 114.3 48.4 1.6 18.0 3.12 57.06 8.76 1.54
137 137 47.686 122.666 0.000 0.000 0 -18285 -684 -684 | 4604 O 4604 822 0 822 |-13681 138 | 3.99 2.1 50 105 | -99.53 -47.4 1036 3.7 0.9 26.5 48.4 1.6 18.0 3.44 532.60 22.65 1.90
206 165 104.653 227.319 0.000 0.000 0 -18285 -1256 -1940]|5538 0 5538 1523 0 1523 |-12747 -417 1399 2.1 50 105 | -77.11 -36.7 -2588 -9.2 -2.2 -66.3 48.4 1.6 18.0 3.34 152.69 15.37 2.45
275 183 120.125 347.444 0.000 0.000 0 -18285 -1256 -3196]|6126 O 6126 2328 0 2328 1-12159 -868 | 3.99 2.1 50 105 | -66.49 -31.7 -4860 -17.3 -4.2 -124.4 48.4 1.6 18.0 3.07 48.55 7.82 2.84
338 191 118.797 466.241 0.000 0.000 0 -18285 -1159 -4355|6386 0 6386 3124 0 3124 1-11899 -1232| 3.99 2.1 50 105 | -62.42 -29.7 -6607 -23.5 -5.7 -169.1 48.4 1.6 18.0 2.80 26.86 4.94 3.03
338 191 0.000 466.241 0.000 0.000 | 8970 -9315 0 -4355) 0 6477 6477 3124 0 3124 -2838 -1232| 3.99 2.1 50 105 | -14.89 -7.1 -6607 -23.5 -5.7 -169.1 49.1 1.6 18.3 2.74 26.84 4.91 12.69
412 187 0.000 466.241 140.851 140.851 0 -9315 -689 -5045] O 6361 6361 3124 957 4081 -2954 -964]3.99 2.1 50 105 | -15.78 -7.5 -5267 -18.7 -4.6 -134.8 49.1 1.6 18.3 2.93 41.59 6.93 11.98
481 171 0.000 466.241 123.421 264.272 0 -9315 -640 -5685] O 5794 5794 3124 1796 4920 -3521 -765] 3.99 2.1 50 105 | -20.64 -9.8 -4600 -16.4 -4.0 -117.8 49.1 1.6 18.3 3.03 53.82 8.34 9.15
550 147 0.000 466.241 109.496 373.768 0 -9315 -640 -6325|] O 5009 5009 3124 2540 5664 | -4306 -661] 3.99 2.1 50 105 | -29.21 -139 -4615 -16.4 -4.0 -118.1 49.1 1.6 18.3 3.02 53.48 8.30 6.47
600 129 0.000 466.241 69.599 443.367 0 -9315 -469 -6794] O 4366 4366 3124 3013 6137 -4948 -658 | 3.99 2.1 50 105 | -38.50 -18.3 -5290 -18.8 -4.6 -135.4 49.1 1.6 18.3 2.93 41.25 6.88 4.91
600 129 0.000 466.241 0.000 443.367| 9315 0 0 -6794] 0 4366 4366 3124 3013 6137 4366 -658]3.99 2.1 50 105 33.98 16.2  -5290 -18.8 -4.6 -135.4 49.1 1.6 18.3 2.93 41.25 6.88 5.56
618 121 0.000 466.241 22.860 466.227 0 0 0 -6794] 0 4122 4122 3124 3168 6292 4122 -502]1399 21 50 105 33.98 16.2  -4288 -15.3 -3.7 -109.8 49.1 1.6 18.3 3.07 61.43 9.12 5.56
687 94 0.000 466.241 73.910 540.137 0 0 0 -6794] 0 3198 3198 3124 3670 6794 ] 3198 0 399 21 50 105 33.98 16.2 0 0.0 0.0 0.0 49.1 1.6 18.3 3.36 984.41 24.20 5.56
687 94 0.000 466.241 0.000 540.137 0 0 0 -6794] 0 0 0 3124 3670 6794 0 0 3.99 21 50 105 0.00 0.0 0 0.0 0.0 0.0 49.1 1.6 18.3 3.36 984.41 24.20 --
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Diplomova prace

Navrh konstrukce kfidla a podvozku kluzaku

TST-14 MC

Pfiloha 6 - Zatizeni a kontrola kofenového Zebra

Pfipad zatizeni 5

Bc. Jan Stépanek

T Mt xPinl xPin2 xBeam Rp Rt ql a2
[Nl __[N*m] [m] [m] [m] [N] [N] __[N/m] [N/m]
-12374 -6097 0.1 0.6 0.3382 18673 -6299 -30062 -30490
geometrie prareza zebrem VVU od osamélych sil VVU od smykovych tokud v potahu celk. VVU geometry thin web beam normal stress in the flange shear stress in the flange Eliptic RF flange RF web
X H dul U1l du2 u2 dT T dMb Mb | T1 T2 T Mbl Mb2 Mb T Mb hf tw wi Af qs Taus Np |glass 45° Paraglass 98340 |glass 45° Paraglass 98340]glass 45° Paraglass 98340 |RF web
[mm] [mm] [cm2] [cm2] [cm2] [cm2] | [N] [N]  [N*m] [N*m]] [N] [N] [N] [N*m] [N*m] [N*m]] [N] [N*m]|{[mm] [mm] [mm] [mm2]}[N/mm] [MPa] [N] [MPa] [MPa] [MPa] [MPa] [MPa] [MPa]] [1] [1] [1] [1]

0 0 0.000 0.000 0.000 0.000 0 0 0 0 0 0 0 0 0 0 0 0 399 21 50 105 0.00 0.0 0 0.0 0.0 0.0 43.4 14 16.2 4.29 1257.47 30.91 --
69 95 41.695 41.695 0.000 0.000 0 0 0 0 ]2860 0 2860 251 0 251 | 2860 251 | 3.99 21 50 105 31.45 15.0 2757 9.8 2.4 70.6 43.4 14 16.2 4.09 140.77 16.51 6.01
100 117 33.285 74.980 0.000 0.000 0 0 0 0 3510 O 3510 451 0 451 | 3510 451 | 3.99 21 50 105 30.06 14.3 4006 14.2 35 102.5 43.4 14 16.2 3.88 70.86 10.88 6.29
100 117 0.000 74.980 0.000 0.000 |-18673 -18673 0 0 3510 O 3510 451 0 451 |-15164 451 | 3.99 2.1 50 105 ]-129.88 -61.8 4006 14.2 35 102.5 43.4 14 16.2 3.88 70.86 10.88 1.46
137 137 47.686 122.666 0.000 0.000 0 -18673 -698 -698 [ 4132 0 4132 738 0 738 |-14541 39 |3.99 21 50 105 ]-105.80 -50.4 294 1.0 0.3 7.5 43.4 14 16.2 4.29 1153.59 30.61 1.79
206 165 104.653 227.319 0.000 0.000 0 -18673 -1283 -198114970 O 4970 1367 0 1367 |-13703 -615]13.99 2.1 50 105 | -82.89 -39.5 -3814 -13.6 -3.3 -97.6 43.4 14 16.2 3.91 77.70 11.58 2.28
275 183 120.125 347.444 0.000 0.000 0 -18673 -1283 -3264]|5498 0 5498 2089 0 2089 |-13176 -1175| 3.99 2.1 50 105 | -72.05 -34.3 -6577 -23.4 -5.7 -168.4 43.4 14 16.2 3.33 27.25 5.18 2.62
338 191 118.797 466.241 0.000 0.000 0 -18673 -1184 -4448]|5730 O 5730 2803 0 2803 |-12943 -1645| 3.99 2.1 50 105 | -67.90 -32.3 -8823 -31.4 -7.6 -225.8 43.4 14 16.2 2.82 15.29 3.11 2.78
338 191 0.000 466.241 0.000 0.000 | 12374 -6299 0 -4448] 0 5812 5812 2803 0 2803 | -487 -1645|3.99 2.1 50 105 -2.55 -1.2 -8823 -31.4 -7.6 -225.8 44.0 14 16.4 2.77 15.28 3.10 74.02
412 187 0.000 466.241 140.851 140.851 0 -6299 -466 -4914] O 5708 5708 2803 859 3662| -591 -1252| 3.99 2.1 50 105 -3.15 -1.5 -6841 -24.3 -5.9 -175.1 44.0 14 16.4 3.20 25.21 4.83 59.91
481 171 0.000 466.241 123.421 264.272 0 -6299 -433 -5347] 0 5200 5200 2803 1612 4415 -1099 -932]3.99 2.1 50 105 -6.45 -3.1 -5603 -19.9 -4.8 -143.4 44.0 14 16.4 3.47 37.20 6.67 29.32
550 147 0.000 466.241 109.496 373.768 0 -6299 -433 -5780|] O 4495 4495 2803 2279 5082 | -1804 -697 | 3.99 2.1 50 105 | -12.24 -538 -4867 -17.3 -4.2 -124.6 44.0 14 16.4 3.62 48.83 8.25 15.45
600 129 0.000 466.241 69.599 443.367 0 -6299 -317 -6097] O 3918 3918 2803 2704 5507 | -2380 -590| 3.99 2.1 50 105 | -18.52 -8.8 -4747 -16.9 -4.1 -121.5 44.0 14 16.4 3.64 51.22 8.55 10.20
600 129 0.000 466.241 0.000 443.367| 6299 0 0 -6097] O 3918 3918 2803 2704 5507 | 3918 -59013.99 2.1 50 105 30.49 145  -4747 -16.9 -4.1 -121.5 44.0 14 16.4 3.64 51.22 8.55 6.20
618 121 0.000 466.241 22.860 466.227 0 0 0 -6097] 0 3699 3699 2803 2843 5646 | 3699 -451]13.99 21 50 105 30.49 145 -3848 -13.7 -3.3 -98.5 44.0 14 16.4 3.81 76.28 11.33 6.20
687 94 0.000 466.241 73.910 540.137 0 0 0 -6097] O 2870 2870 2803 3294 6097 | 2870 0 399 21 50 105 30.49 145 0 0.0 0.0 0.0 44.0 14 16.4 4.17 1222.38 30.05 6.20
687 94 0.000 466.241 0.000 540.137 0 0 0 -6097] O 2870 2870 2803 3294 6097 | 2870 0 399 21 50 105 30.49 14.5 0 0.0 0.0 0.0 44.0 1.4 16.4 4.17 1222.38 30.05 6.20

Pfipad zatizeni 7d
T Mt xPinl xPin2 xBeam Rp Rt ql q2
[N] _[N*m] _[m] [m] [m] [N] [N] __[N/m] [N/m]
10943 107 0.1 0.6 0.3382 -5944 -4999 527 535
geometrie prareza zebrem VVU od osamélych sil VVU od smykovych tokud v potahu celk. VVU geometry thin web beam normal stress in the flange shear stress in the flange Eliptic RF flange RF web
X H dul U1l du2 u2 dT T dMb Mb | T1 T2 T Mbl Mb2 Mb T Mb hf tw wf Af as Taus Np |glass 45° Paraglass 98340 |glass 45° Paraglass 98340]glass 45° Paraglass 98340 |RF web
[mm] [mm] [cm2] [cm2] [cm2] [cm2] | [N] [N]  [N*m] [N*m]] [N] [N] [N] [N*m] [N*m] [N*m]} [N] [N*m]|{[mm] [mm] [mm] [mm2]}[N/mm] [MPa] [N] [MPa] [MPa] [MPa] [MPa] [MPa] [MPa]] [1] [1] [1] [1]

0 0 0.000 0.000 0.000 0.000 0 0 0 0 0 0 0 0 0 0 0 0 399 21 50 105 0.00 0.0 0 0.0 0.0 0.0 -0.8 0.0 -0.3 | 13950.54 4084580.83 ##HttH --
69 95 41.695 41.695 0.000 0.000 0 0 0 0 -50 0 -50 -4 0 -4 -50 -4 1399 21 50 105 -0.55 -0.3 -48 -0.2 0.0 -1.2 -0.8 0.0 -0.3 | 13273.78 457266.17 53622.20] 342.50
100 117 33.285 74.980 0.000 0.000 0 0 0 0 -62 0 -62 -8 0 -8 -62 -8 1399 21 50 105 -0.53 -0.3 -70 -0.2 -0.1 -1.8 -0.8 0.0 -0.3 | 12594.89 230157.96 35328.93| 358.32
100 117 0.000 74.980 0.000 0.000 | 5944 5944 0 0 -62 0 -62 -8 0 -8 5882 -8 1399 21 50 105 50.38 24.0 -70 -0.2 -0.1 -1.8 -0.8 0.0 -0.3 | 12595.07 230190.60 35332.37| 3.75
137 137 47.686 122.666 0.000 0.000 0 5944 222 222 | -72 0 -72 -13 0 -13 | 5871 209 | 3.99 2.1 50 105 42.72 20.3 1571 5.6 14 40.2 -0.8 0.0 -0.3 254.60 487.96 108.94 4.42
206 165 104.653 227.319 0.000 0.000 0 5944 408 631 | -87 0 -87 -24 0 -24 | 5856 607 | 3.99 2.1 50 105 35.43 16.9 3765 134 3.3 96.4 -0.8 0.0 -0.3 45.01 84.98 18.99 5.34
275 183 120.125 347.444 0.000 0.000 0 5944 408 1039] -96 0 -96  -37 0 -37 | 5847 1002| 3.99 2.1 50 105 31.97 15.2 5610 20.0 4.8 143.6 -0.8 0.0 -0.3 20.31 38.28 8.55 5.91
338 191 118.797 466.241 0.000 0.000 0 5944 377 1416 -101 0 -101  -49 0 -49 | 5843 1367 3.99 2.1 50 105 30.65 14.6 7331 26.1 6.3 187.6 -0.8 0.0 -0.3 11.90 22.42 5.01 6.17
338 191 0.000 466.241 0.000 0.000 |-10943 -4999 0 1416 0 -102 -102 -49 0 -49 | -5101 1367 3.99 2.1 50 105 | -26.76 -12.7 7331 26.1 6.3 187.6 -0.8 0.0 -0.3 11.90 22.42 5.01 7.06
412 187 0.000 466.241 140.851 140.851 0 -4999 -370 1046 0 -100 -100 -49 -15 -64 | -5099 982 | 3.99 2.1 50 105 | -27.24 -13.0 5363 19.1 4.6 137.3 -0.8 0.0 -0.3 22.22 41.88 9.36 6.94
481 171 0.000 466.241 123.421 264.272 0 -4999 -343 702 0 91 91 49 -28 -77 | -5090 625 | 3.99 2.1 50 105 | -29.85 -14.2 3757 13.4 3.2 96.2 -0.8 0.0 -0.3 45.20 85.34 19.07 6.33
550 147 0.000 466.241 109.496 373.768 0 -4999 -343 359 0 -79  -79 49 -40 -89 | -5078 270 | 3.99 2.1 50 105 | -34.45 -16.4 1883 6.7 1.6 48.2 -0.8 0.0 -0.3 178.09 339.56 75.83 5.49
600 129 0.000 466.241 69.599 443.367 0 -4999 -252 107 0 -69 -69 -49 -47 -97 | -5068 10 | 3.99 2.1 50 105 | -39.44 -18.8 83 0.3 0.1 2.1 -0.8 0.0 -0.3 | 11823.76 166388.79 27769.08| 4.79
600 129 0.000 466.241 0.000 443.367| 4999 0 0 107 0 -69 -69 -49 -47 -97 -69 10 | 399 21 50 105 -0.53 -0.3 83 0.3 0.1 2.1 -0.8 0.0 -0.3 | 11823.76 166388.79 27769.08] 353.28
618 121 0.000 466.241 22.860 466.227 0 0 0 107 0 -65 -65 -49 -50 -99 -65 8 399 21 50 105 -0.53 -0.3 68 0.2 0.1 1.7 -0.8 0.0 -0.3 | 12366.95 247770.66 36794.76] 353.28
687 94 0.000 466.241 73.910 540.137 0 0 0 107 0 -50 -50 -49 -58 -107 | -50 0 399 21 50 105 -0.53 -0.3 0 0.0 0.0 0.0 -0.8 0.0 -0.3 | 13561.23 3970595.23 97615.07| 353.28
687 94 0.000 466.241 0.000 540.137 0 0 0 107 0 0 0 -49 -58  -107 0 0 3.99 21 50 105 0.00 0.0 0 0.0 0.0 0.0 -0.8 0.0 -0.3 ] 13561.23 3970595.23 97615.07 --
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Diplomova prace

Navrh konstrukce kridla a podvozku kluzéku
TST 14-MC
Pfiloha 7. Analyza hmot

Hmotnostnirozbor TST-14 MC Bonus

stranka1z 1

Skupina Polozka m X Y m;*X; mrY;  ro=(X+Y ) Jzo=f’ﬂi*r(z)2
[kg] [mm] [mm] [kg*mm] [kg*mm] [mm] [kg*mm~]
Vystroj Pristrojova deska 1 3 795 -200 2385 -600 820 2.0161E+06
Pristrojova deska 2 3 2058 -200 6174 -600 2068 1.2826E+07
Radiostanice 1 795 -380 795 -380 881 7.7643E+05
Baterie 45 3528 -200 15876 -900 3534 5.6191E+07
z 11.5
Pohonna soustava Motor zasunut 54 3603 -100 194562 -5400 3604 7.0155E+08
Vrtule 1.6 3650 200 5840 320 3655 2.1380E+07
Nadrz 1.1 3010 -400 3311 -440 3036 1.0142E+07
p3 56.7
Konstrukce draku  KfFidlo s fizenim komplet 85 2900 100 246500 8500 2902 7.1570E+08
Trup s fizenim 84 3360 -200 282240 -16800 3366 9.5169E+08
Kabina predni 6 1333 0 7998 0 1333 1.0661E+07
Kabina zadni 5 2355 100 11775 500 2357 2.7780E+07
Padak BRS 12 4200 -100 50400 -1200 4201 2.1180E+08
SOP - kormidlo 1.6 8038 500 12860.8 800 8054 1.0378E+08
VOP 6.5 7806 1300 50739 8450 7914 4.0705E+08
Hlavni podvozek 9.6 2890 -600 27744 -5760 2952 8.3636E+07
Pridovy podvozek 3.3 1822 -600 6012.6 -1980 1918 1.2143E+07
Ostruha 1.1 7680 -100 8448 -110 7681 6.4892E+07
z 214.1
Uzite€na zatéz Pilot 1 (90kg) 90 1360 -300 122400 -27000 1393 1.7456E+08
Pilot 2 (90kg) 90 2595 -250 233550 -22500 2607 6.1169E+08
Palivo 10 3010 -400 30100 -4000 3036 9.2201E+07
p3 190
P33 472.3 1319710 -69100 4.2725E+09
Xce Yce foce Jz ce
[mm]  [mm] [mm] [kg*mm?]
2794.22 -146.31 2798 5.7479E+08
iz CG
[m]
1.103
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Diplomové prace

Navrh konstrukce kfidla a podvozku kluzaku

Bc. Jan Stépanek

TST 14-MC
Ptiloha 8. - Charakteristika podvozku
i 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
R; [N] 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 | 12000 13000 | 14000 15000 16000
hy; [mm] 0.4 10.6 19.1 26.3 325 37.9 42.7 47.0 51.1 55.0 58.8 62.5 66.2 69.8 73.3 76.5 79.3
b; [mm] 448.0 445.2 4423 439.5 436.6 433.7 430.9 428.0 425.0 422.1 419.2 416.3 | 413.3 4104 | 407.4 4045 4015
a; [rad] 0.4929 0.4929 0.4964 0.4998 0.5031 0.5064 0.5096 0.5127 0.5158 0.5188 0.5218 0.5247 ] 0.5275 0.5302 ] 0.5329 0.5355 0.5380
0, [rad] 0.5572 0.5572 0.5537 0.5503 0.5470 0.5437 0.5405 0.5373 0.5343 0.5312 0.5283 0.5254 ] 0.5226 0.5199 ]| 0.5172 0.5146 0.5121
cos(8) [1] 0.8488 0.8488 0.8506 0.8524 0.8541 0.8558 0.8575 0.8591 0.8606 0.8622 0.8637 0.8651 ] 0.8665 0.8679 | 0.8692 0.8705 0.8717
P. = R; * cos(8;) [N] 0.0 848.8 1701.2 2557.1 3416.4 4279.0 5144.7 6013.5 6885.2 7759.6 8636.7 9516.3 |10398.3 11282.5|12168.9 13057.3 13947.6
L, [mm] 0.0 2.8 5.7 8.5 11.4 14.3 17.1 20.0 23.0 25.9 28.8 317 34.7 37.6 40.6 43.5 46.5
h, = L, * cos(8;) [mm] 0.0 24 4.8 7.3 9.7 12.2 14.7 17.2 19.8 22.3 24.9 27.4 30.0 32.6 35.3 37.9 40.5
h; = hy; + hy [mm] 0.4 13.0 23.9 33.6 42.2 50.1 57.4 64.2 70.9 77.3 83.7 90.0 96.2 102.4 | 1085 1144 119.8
dE=(R; + Ri.1)/2*(h; - h;.y) [J] 0.0 6.3 16.4 24.1 30.2 35.4 40.1 44.7 49.6 54.8 60.4 66.3 72.1 77.5 81.9 84.7 85.2
E [J] 0.0 6.3 22.7 46.8 77.1 112.4 1525 197.2 2468 301.6 362.0 428.3 | 500.4 577.9 | 659.8 7445 829.6
Charakteristika tlumi€ + pneu Charakteristika tlumi€ + pneu Charakteristika tlumi€ + pneu
18000 } 900 900
16000 800 / 800 -
E i 7
14000 IF 700 700 7
i o / o /
12000 i > 600 > 600
s g s /
__ 10000 & @ _ 500 & _ 500
Z o ) ;i « Z
] 000 o 400 S = 400
. e g .
000 ges S 300 S 300
4000 L ¥ 200
= 200
2000 || 100 100
0 2 | 0 | 0
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140 0 5000 10000 15000 20000
Stla¢eni podvozku Stla¢eni podvozku Reaké&ni sila
[mm] [mm] [N]
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Diplomova prace
Néavrh konstrukce kfidla a podvozku kluzaku
TST 14-MC

Bc. Jan Stépanek

Priloha 9. - Stanoveni zatizeni podvozku dle pozadavkl predpisu ULK - provozni zatizeni

|Zat|'2en|' hlavniho podvozku

svisla slozka pfist. rychlosti Vv 1.5 [m/s]
hmotnost letounu m 472 [kg]
energie svislé slozky pfist. rychlosti A 531 [J]
Reakeni sila R 12395.2 [N]
vysledné zrychleni v téZisti letounu av 26.261 [m*s™]
nasobek v tézisti n 3.68 [1]
Svisla slozka zatizeni FV 12395.2 [N]
Vodorovna slozka zatizeni FH 5978.8 [N]
Boéni zatiZeni hlavniho podvozku

svisla slozka zatizeni FV 6197.6 [N]
boéni slozka zatizeni FS 3718.56 [N]
Zatizeni pridového podvozku

svisla slozka zatizeni FV 3704.26 [N]
vodorovna slozka zatiZzeni FH 1786.74 [N]
Zatizeni zadového podvozku

polomér setrvacnosti okolo tezistni osy z iz 1.10317 [m]
vzd. zadového podvozku od tézisté L 4.79 [m]
Svislé zatiZzeni od pfistani na ostruhu F 932.916 [N]
Boc¢ni sila na zadovy podvozek od zatizeni konce kridla FS 177.453 [N]
Boéni zatiZzeni prid'ového kola - sila na konec kridla

vzdalenost pfidového a hlavniho podvozku L 1.068 [m]
rozpéti kridla I 17 [m]
Boc¢ni sila na konec kfidla F 200 [N]
boc¢ni sila na podvozek FS 1591.76 [N]
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