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1 KONCEPT ZVETSENEHO ZDVIHOVEHO OBJEMU
1.1 CHARAKTERISTIKY PUVODNIHO MOTORU

Vnejsi otackova charakteristika
600 150

540 (/ hh‘“"““‘-
/ N

480

420 I ‘hhh“‘k

360 -

300 /
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16
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1.2 PARAMETRY PUVODNiHO moTorU UR I

Efektivni vykon:

Vrtani:

Zdvih:

Zdvihovy pomé r (Z/D):

Délka ramena kliky:

Délka ojnice:

Ojni¢ni pomé r (r/l):

Pocet valcl:

Zdvihovy objem:

Jmenovité otacky:

Maximalni otacky:

Taktnost motoru:

Stredni efektivni tlak:

Stfedni pistova rychlost:

Litrovy vykon:

Peg = max(Pg) = 96.7-kW

DO = 105mm

ZO = 120mm
Z

Ko = —0 =1.143
Do

I = — = 60-mn
077

]0 ;= 215mm

-ZO 10 =4156.3 27-cm3

4
njg = 2200min |

B0 = 2460min |

t:=0.. (¢tyfdoby motor)

Peo

- _1269MP:
V0t

Peo -

Cg = 2~Zo~njo = 8.8-m-s_]

P

0 kW

Pjoi= — = 23.266—
V0 I
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1.3 NAVRHOVE PARAMETRY PRO MOTOR SE ZVETSENYM ZDVIHOVYM OBJEMEM

1.3.1 KONCEPT 1

Vrtani: D, = 115mm
Zdvih: Z,1 = 136mm
. Zn1
Zdvihovy pomé r (Z/D): K j=—=1183
nl
Délka ramene kliky: = % = 68-mmr
Délka ojnice: Ih1 = 207mm
o . Tnl
Ojni¢ni pome r (r/l) App = — =0.329
b
Pocet valcu: i =4
Ve Do’ — 5650.469cm”
Zdvihovy objem: 1= T Inthl = ahzem

Jmenovité otacky:

Taktnost motoru:

Stredni efektivni tlak:

Stfedni pistova rychlost:

Efektivni vykon navrhované koncepce motoru:

Njn] = 2200min |

t =05 (tyfdoby motor)

Penl = Peg = 1.269-MPa

Con1 = 27y Mjng = 9.973m-=s |

Pen1 = Penl VanlMjn1© = 131462kW
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1.3.2 KONCEPT 2

Vrtani: D, := 112nm
Zdvih: Z» = 134mm
Zdvihovy pomé r (Z/D): K= @ =1.196
Dp
Délka ramene kliky: ro = Zn72 = 67-mm
Délka ojnice: 1,5 = 208mm
o . 2
Ojni¢ni pomér (r/l) 2= — =0.322
o
Pocet valcu: =4
v '—inzzz i, =5280.691 3
Zdvihovy objem: 2T T 22 T prhem

Jmenovité otacky:

Taktnost motoru:

Stredni efektivni tlak:

Stfedni pistova rychlost:

i 1= 2200min |
T =0.5 (Etyfdoby motor)

Pen2 = Peg = 1.269-MPa

Cop2 := 2'Zn2’njn2 = 9.827~rn-s_1

Efektivni vykon navrhované koncepce motoru:

Pen2MAX = Pen2 Vzn2Njn2 T = 122.859kW

BRNO 2016
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1.3.3 KONCEPT 3

Vrtani:

Zdvih:

Zdvihovy pomé r (Z/D):

Délka ramene kliky:

Délka ojnice:

Ojni¢ni pomér (r/l)

Pocet valcu:

Zdvihovy objem:

Jmenovité otacky:

Taktnost motoru:

Stredni efektivni tlak:

Stfedni pistova rychlost:

Efektivni vykon navrhované koncepce motoru:

D3 = 112mm
Z,3 = 130mm
Z
K= —2 = 1161
n3
Zp3
I, := — = 65-mn
n3 2
1,3 = 210mm
r.
3
hyz = — = 031
h3
1113 =4
2
TE'Dn3 3

Njp3 = 2200min |

Tt =05 (Ctyfdoby motor)

Pen3 = Peg = 1.269-MPa

Csn3 = 2-Zp3 M3 = 9.533ms |

Pen3 = pen3 Vzn3an3T =119.192.kW
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1.3.4 KONCEPT 4

Vrtani:

Zdvih:

Zdvihovy pomé r (Z/D):

Délka ramene kliky:

Délka ojnice:

Ojni¢ni pomér (r/l)

Pocet valcl:

Zdvihovy objem:

Jmenovité otacky:

Taktnost motoru:

Stredni efektivni tlak:

Stfedni pistova rychlost:

Efektivni vykon navrhované koncepce motoru:

Dn4 = 112mm
Zn4 = 128mm
Z
4
Kog= — = 1.143
n4
Zpy
Iy = —— = 64-mn
2
]n4 =21 1mm
T
4
hpg = — = 0.303
hha
ing =4
2
m-Dpg 3

Ning = 2200min |

Tt =05 (Ctyfdoby motor)

Pend = Peg = 1.269-MPa

Csnd = 2-ZngMing = 9.387ms |

Pen4 = pen4~Vzn4~njn4't = 117358kW
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1.3.5 KONCEPT 5

Vrtani:

Zdvih:

Zdvihovy pomeér (Z/D):

Délka ramene kliky:

Délka ojnice:

Ojni¢ni pomé r (r/l)

Pocet valcu:

Zdvihovy objem:

Jmenovité otacky:

Taktnost motoru:

Stredni efektivni tlak:

Stfedni pistova rychlost:

Efektivni vykon navrhované koncepce motoru:

D5 := 110mm
ZnS = 126mm
Z
Kys = — = 1.145
Dn5
Zps
Ly5i=— = 63-mmr
2
l5 := 212mm
r.
5
hys = —= = 0.297
hs
]IIS =4
2
TE'DnS 3

Nins = 2200min |

Tt =05 (Ctyfdoby motor)

Pens = Peg = 1.269-MPa

—1
CSIIS = ZZnSanS =9.24m-s

Pens = pens VZHSH_]I]ST =111435kW
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1.4 PREDPOKLADANE CHARAKTERISTIKY NAVRHOVANYCH KONCEPTU
1.4.1 NAVRHOVY VYPOCET VYKONOVYCH A MOMENTOVYCH CHARAKTERISTIK

1:=0..28

PeOOi = prrEi'ni'VzO"C

Pe0o.

Pen22i = Pe ; iVt

l)e:n22i

Mppo =

i ni-2-m
Pen44i = prmi'ni'vzn4"r

l)e:n44i

i ni-2-m

Peni 1 = prmi'ni Van1T

P
enl li

Mppg, =

i nj2mw

Pen33i = Pme ; i V3T

Pen33i

My33, =

i  ni2mw
Pe1'155i = pnei'ni'van'T

Pen55i

1 nj2mw
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1.4.2 PRUBEHY TOCIVYCH MOMENTU

Tocivé momenty

800

720
M g
N-m 640

M1y
N-m

T

o
[
I

M2 40
N-m

}'I_n_ﬂ’g 400
N-m

320
M naq

N-m

M pss

Nm 60

80

1000 1140 1280 1420 1560 1700 1840 1980 2120 2260 2400
n

=1
min
1.4.3 PRUBEHY VYKONOVYCH KRIVEK
Vykony

140

126 et [
P L~ L \
T /% -
P il . /% ,-—-"‘"
w8 - \
Pen? g d e
kW L~
Pen3s 70 (/
KW }
Penss
KW
JE— 42
P enss
kW e

14

1000 1140 1280 1420 1360 1700 1840 1980 2120 2260 2400
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1.5 PARAMETRY MOTORU JINYCH VYROBCU

1.5.1 JoHN DEeRE 4045HFC09

Efektivni vykon:

Vrtani:

Zdvih:

Zdvihovy pomér (Z/D):

Délka ramena kliky:

Pocet valcu:

Zdvihovy objem:

Jmenovité otacky:

Stredni efektivni tlak:

Stfedni pistova rychlost:

Pep = 119kW
DJD = 106mm
ZJD = 1270mm
V4
JD
KJD == 1198
Dip
Zy
rp = = 63.5mn
iJD =
2
VD=

iy = 2200min |

PeJD
PeJD =
D VDT

CSJD = ZZJDIHJD =93 13'111'5_ !

. 3

= 1.448-MPa

BRNO 2016
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1.5.2 DeEUTZTCD 4.1

Efektivni vykon:

Vrtani:

Zdvih:

Zdvihovy pomé r (Z/D):

Délka ramena kliky:

Pocet valcu:

Zdvihovy objem:

Jmenovité otacky:

Stredni efektivni tlak:

Stfedni pistova rychlost:

Pep = 115kW
DD = 101mm
ZD = 126mm
Z
D
Kp:=— =1.248
Dp
Z
D
== 63-mmr
lD = 4
2
TEDD

np = 2300min |

l:‘eD

- = 1.486MPa
LVt

PeD -

¢sp = 2-ZpMip = 9.66ms '

BRNO 2016
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1.5.3 CATERPILLAR C 7.1 ACERT TIERIV

Efektivni vykon:

Vrtani:

Zdvih:

Zdvihovy pomé r (Z/D):

Délka ramena kliky:

Pocet valcu:

Zdvihovy objem:

Jmenovité otacky:

Stredni efektivni tlak:

Stfedni pistova rychlost:

Pc = 225kW
DC = 105mm
ZC = 135mm
Z,
C
KC =— =1.286
Dc
ZC
c=—-= 67.5mn
2
iC =6
m-D 2

C
V,c = 2 Lo = 7013.802-cm3
nic = 2200min |

P
eC
Pec = ———— = 1.75MPa

ncVa et

CgC = Z'ZC'njC = 9.9'm~s_1

BRNO 2016
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2 VYSLEDKY SIMULACI A VYPOCTY PARAMETRU LOZISEK

Oblast Myax (n=1250 min-1)
Rezim index A: Maximalni loziskové vule_1250 min-1
Rezim index B: Minimalini loziskové vule_1250 min-1

2.1 HLAVNI LOZISKA- OBLAST MAXIMALNiHO TOCIVEHO MOMENTU

2.1.1 RELATIVNi EXCENTRICITY HLAVNICH LOZISEK

Prvni hlavni lozisko

g0
120 60
150 30
€A_Hll
—_ 180 0
€B_hll 2 04 0
210 330
240 300
270
-.’TA_
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Ctvrté hlavni loZisko

90
120 60
150 30
€A hi4
— 180 0
°B H4 L 06 08
210 330
240 300
270
t"ch
Paté hlavni lozisko
90
120 60
150 30
“A_HIS
— 180 0
B_hIS 2 6 A8
210 330
240 300
270
t"ch
P19
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2.1.2 VELIKOST SILOVYCH ZATIiZENi HLAVNICH LOZISEK

Prvni hlavni lozisko

90
60
O
Fa nn “’
N - e

— 180 o 0
FB nit R0 40 0 80 100
- ‘

330
240 300
270
t'\:‘%
Druhé hlavni lozisko
90
60
L
s,

F,%_h]z "’"‘
kN !

F_ 180 C 0
B hR wdndo”go g0 1p0
- ‘

330
300
270
E\f.gs_
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Tteti hlavni lozisko

90
60
O
Fa m3 “
kN />
FB_his W20 40 4o g0 1po
KN ”
' 330
300
270
E\f.gs_
Ctvrté hlavni lozisko
90
Fa nd
KN
— 180
FB 4
KN

0
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Paté hlavni lozisko

o0

)

210

30
= “44;&'
— 180 0
FB_Hs /0N Z0 40 60 §0 100
L
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2.1.3 MAXIMALNI TLAKY V MAZACICH VRSTVACH HLAVNICH LOZISEK

Maximalni tlak [MPa]

Maximalni tlak [MPa]

Maximalni vule

70
60

50

40 \
30

zoop\
10

0 _ ¥4
0 180 360 540 7z
Uhel natoéeni KH [deg]
—— 1. hl. lozisko
— 2. hl. lozisko
—— 3. hl. lozisko
—— 4. hl. lozisko
5. hl. lozisko
Mimnimalni vule
50
40
30 I f\
20 l
’ \
o A A 5/7
)= —— <__=—_
0 180 360 540

—— 1. hl. lozisko
— 2. hl. lozisko
—— 3 hl. lozisko
- 4. hl. lozisko

5. hl. lozisko

Uhel natoéeni KH [deg]
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2.1.4 MINIMALNI TLOUSTKY MAZACICH VRSTEV HLAVNICH LOZISEK

Minimalni tlouska filmu [mm]

Minimalni tlouska filmu [mm]

Maximalni vule

720

0.07
0.0
0.05-
S AT X
003‘ 1 B / \ A'\ / |
0.02] \ﬁ S \ =—
0.01 ——7—
0
0 180 360 540
Uhel natoéeni KH [deg]
— 1. hl. lozisko
— 2. hl. lozisko
—— 3. hl. lozisko
—— 4. hl. lozisko
5. hl. lozisko
Minimalni vule
0.04
0.03—

[

JIVSIDS/ O NS
—

— 1. hl. lozisko
— 2. hl. lozisko
= 3, hl. lozisko
—— 4. hl. lozisko

5. hl. loZisko

Uhel natoéeni KH [deg]

720
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2.1.5 OTEPLENIi OLEJOVYCH VRSTEV HLAVNICH LOZISEK

Vypocet ztratovych vykonu lozisek:
i:=0..72(

PAzr hi1_okanvity™ MAte h1f®A hi}
1)Aztr_hl 1_stredni™ |nBan (PAztr_hl l_okarnzit))
PAzr hi2_okanvity™ MAte n1z®A hI2

PAZtr_hlZ_stredni: |nBan (PAztr_hIZ_okarnzitN

PAzr hi3_okanvity™ MAte n13®A hI3
PAztr_hl3_stredni: |nBan (PAztr_hl3_okanziM
PAzr hi4_okanvity™ MAte h14®A hi4
PAztr_hl4_stredni: |nBan (PAztr_hl4_okanziM
PAzr hi5_okanvity™ MAte h1S®A hi5
PAZtr_hlS_stredni: |nBan (PAztr_hIS_okarnzitN
PBatr hi1_okanvity’= MBte h11®B hll
1)thr_hl 1_stredni™ |nBan (Pthr_hl 1 _okamzitl"
PBatr_hi2_okanvity’= MBte h12®B hi3

Pthr_h12_stredni: |nBan (Pthr_h12_okamzitM

PBatr_hi3_okanvity’= MBte h13®B hi3
Pthr_hIB_stredni: |nBan (Pthr_hIS_okamzitM
PBatr_hl4_okanvity’= MBto h1#®B hi4
Pthr_h14_stredni: |nBan (Pthr_hl4_okamzitM

PBatr_hi5_okanvity’= MBto h15®B hi3

PBatr hi5_stredni™ |nBan (Pthr_hIS _okamzitl"
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

Stfedni ztratové vykony hlavnich lozisek:

PAztrihl 1_strednf 186.717-W
PAztr_hlZ_stredni: 238.52-W

P Aztr_hl3_stredni 219286-W

PAstr hl4 strednf 242.838°W

Paztr hl5 strednf 185221'W

Pthrihl 1_stredni” 266936-W
PBytr hi2_stredni 327-166-W

PthrihBistredni: 300.073-W

Pthr_hl4_stredn1: 33724-W

PBZ‘erhles tredni= 285:703-W

Mérna tepelna kapacita oleje 15W40:

= 2000L
K

C 1 [
ol¢y kg

Hustota oleje 15W40 pri pracovni teploté:

= 870§
3

m

Polej

Objemové pritoky oleje hlavnimi lozisky:

mm

4
VAolej hll_strednf 3-516% 10 - -

mm

4
VAolej hi2_strednf 3-716% 10 - -

3
mm

4
VAolej_hi3_strednf™ 3-936> 10—

mm

4
VAolej_hi4_stredni™ 6-228> 10—

mm

4
VAolej hl5_strednf 3-259% 10 - -

VB olej hll_strednT

VB olej _hl2 stredni

VBolej hi3 strednt

VB olej_hl4 stredni

VB olej hl5 strednT

1.056x 10*-

3
4 mm

1.185x% 10 -

1.189x 10*-

1.443% 10*

3
4 mm

1.225% 10 -

mm

SeC

seC

3
mm

sSeC

mm

seC

seC
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

Vypocet otepleni olejové vrstvy hlavnich lozisek:

PAztrihl 1_stredni

AT =
A hil’
- VAolej_hll_stredifolejPolej
PAztr7h1275tredni
ATA hi2'= 5
- Aolej hl2_stredrfolejPole;
PAztrihBistredni
ATA hI3'= 5
- Aolej hl13_stredrfolejPole;
PAztr7h14istredni
ATA hi4'= 5
- Aolej hl4_stredrifolejPole;
P .
Aztr_hl5 stredni
AT A 5=

Vaolej hl5_stredifolejPolej

Py ztr_hll_stredni

AT =
B hil-
- VBolej hll_stredifiolejPolej
PBar hi2 stredni
AT = —
B_hI2™= 5 —
- Bolej hl2_ stredifiolejPolej
PBar hi3 stredni
AT = —
B_hI3™= 3 —
- Bolej hl3 stredifiolejPolej
PBur hi4 stredni
AT = —
B_hl4™= 3 —
- Bolej hl4 stredifiolejPolej
) Py ztr_hl5_stredni
ATg pi5=

VBolej_hl5_stredifiolejPolej

Otepleni olejové vrstvy hlavnich lozisek:

AT o pyy = 1.945K

AT p pip= 2.398K

AT o pi3=2.116K

AT p pig= 2.241°K

AT p pis= 2.024-K

ATp pyp = 14527K

ATR pip= 15861K

ATp pi3= 14.502K

ATp pg= 13431K
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE
2.2 OJNICNi LOZISKA — OBLAST MAXIMALNiIHO TOCIVEHO MOMENTU

2.2.1 RELATIVNI EXCENTRICITY OJNICNICH LOZISEK

Prvni ojni¢ni lozisko

90
120 60
150 30
€A ojl
— 180 0
€B_ojl 2 g4
210 330
240 300
270
WA
Druhé ojni¢ni lozisko
90
120 60
150 30
EA_of?
—_ 180 0
€B_ o2 2 ¢4 0
210 330
240 300
270
WA
P28
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE -

2.2.2 VELIKOST SILOVEHO ZATIZENi OJNIENICH LOZISEK
Prvni ojni¢ni lozisko

&0

25

N 5
— 180 48 0
FB_Ojl ‘h“d T 90 1k0 10

240 300

Druhé ojni¢ni lozisko

180

240 300
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

Tteti ojnicni lozisko

o0

Ctvrté ojniéni lozisko

o0

180
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE -

2.23

Maximalni tlak [MPa]

Maximalni tlak [MPa]

MAXIMALNI TLAKY V MAZACICH VRSTVACH OJNICNICH LOZISEK

Maximalni vule

50
400 A A
o) \ I I\
AN AN A \
W\ \ \_
ERASIESVIESwIE=we
00 180 360 540 720
Uhel natoéeni KH [deg]
— 1. 0j. loZisko
— 2. 0j. lozisko
—— 3. 0j. loZisko
— 4. 0j. lozisko
Minimalni vule
40
30
o\ A A
AN AN AN AN
10
SIS/

0 180 360 540 720

Uhel natoéeni KH [deg]

— 1. 0j. lozZisko
— 2. 0j. lozisko
—— 3. 0j. loZisko
— 4. 0j. lozisko
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

2.2.4 MINIMALNi TLOUSTKY MAZACICH VRSTEV OJNIENICH LOZISEK

0.04
g 0.03
=
[
£ 00
:% 0.01 \ \
£ \ NI\
'2 —\
00 180 360 540 720
Uhel natoéeni KH [deg]

—— 1. hl. lozisko

— 2. hl. lozisko

—— 3. hl. lozisko

—— 4. hl. lozisko

0.03
g 0.022
=
£
=
N\J ?\\/ }\\/ 7( )&
9
:% 7.5¢10 3= = AN AN
£ 6’5 \L—N
= R N
00 180 360 540 720

Uhel natoéeni KH [deg]

— 1. hl. lozisko
— 2. hl. lozisko
- 3, hl. lozisko
— 4. hl. lozisko
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

2.2.5 OTEPLENi OLEJOVYCH VRSTEV OJNICNICH LOZISEK

Vypocet ztratovych vykonu lozisek:
i:=0..72(

Pazr of 1_okanwity = Mate oj 1PA_ojl;

PAztrioj 1 strednt= |mean (PAztrioj 1 70kamzit)/‘

Pazr 02 okanzity’= MAte 0j2®A oj2

PAztr 0j2_stredni= |rman (P Aztr_oj2_okamzit)r‘

Pazr 0j3 okanzity’= MAte 0j3®A oj3,

PAztr 0j3 stredni™ |rman (PAztrionSiokamzit)/‘
PAztr70j4iokamzity:: MAt@fojﬁl'mAiojﬁ

PAztr 0j4 stredni= |rman (PAztr70j470kamzit)/‘
Stiedni ztratové vykony ojni€nich lozisek:
PAztr_oj 1 stredni- 102.791-W
PAztr_oj2_stredni= 93.303-W

PAZtr_Oj3_Stredni: 93.288-W

PAstr ojd stredn= 102.742°W

PBztr oj 1_okanvity = Mpig oj }'(”Aioj L

Pthrioj 1 stredni= |mean (Pthrioj 1_ok amzit)r‘

P Bztr_0j2_okanwity = MBt(/)_O j %'(’JB_O j2;

PBatr 0j2_stredni= |rman (Pthr_on_okamzit)r‘

PBztr 0j3 ok anwity *= Mgty oj 3“B_oj3,
PBztr 0j3 stredni= |rrean (Pthrioj?Lokamzit)r‘
PBztr 0j4 ok anvity = Mpg oj /it'(”Bio 4

PBztr 0j4_stredni= |rrean (Pthr70j4iokamzit)r‘

PButr oj1_stredni= 136.62:W
Pthr_oj 2 stredni— 135.64-W

PRtr oj3_stredn= 135422°W

PBatr 0j4_stredni™ 135711-W
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

Objemové pruatoky oleje ojni¢nimi lozisky:

4 mm
Vaolej ojl_stredni= 1:338x 10—

VAOlej_0j2_stredm= 1.528%x 10 -

VAOlej_0j3_stredm= 1.534%x 10 -

4
Vaolej oj4_stredn= 1-334x 10

sec

3
4 mm

seC

3
4 mm

seC

3
mm

seC

3
VBO]ej_Ojl_Stredni: 3.548x 10" -——

3
VBOlej_oj2_stredm: 3.464x 10

3
VBolej 0j3_strednf™ 3-33% 107

3
VBOlej_0j4_stredni: 3.548%x 10" -

Vypocet otepleni olejové vrstvy ojni€nich lozisek:

PAztrioj 1_stredni

mm

secC

3
mm

seC

3
mm

seC

3
mm

SecC

PB ztr_ojl_stredni

AT i i= AT -
A ojl- B ojl-
- Vaolej ojl_stredrifolejPolej = VBolej ojl_stredrifolejPolej
AT ) 1)Aztr_on_s'[redni AT Pthr_oj2_stredni
A 0j2°= B 0j2°=
- VAolej_oj2_stredrifolejPolej - VBolej_oj2_stredrifolejPolej
AT ) 1)Aztr_oj 3_stredni AT Py ztr_0j3_stredni
A _0j3°T B_0j3°~
- VAolej_0j3_stredrifolejPolej - VBolej_oj3_stredrifolejPolej
AT ) PAztr70j4istredni AT PAztr70j47stredni
A_0j4~ B_oj4=
- Vaolej oj4_stredrifolejPolej = VBolej oj4_stredrifolejPolej
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

Otepleni olejové vrstvy ojniénich lozisek:

AT p o1 = 384K

AT A gj2 = 3:509K

AT 5 oj3 = 3:494K

AT A oj4 = 3:849°K

ATR o1 = 22.132K

ATR oj2 = 22506 K

ATR o3 = 22051K

AT R o4 = 16.642:K
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE -

2.3 HLAVNI LOZISKA — OBLAST MAXIMALNIHO VYKONU
2.3.1 RELATIVNiI EXCENTRICITY HLAVNICH LOZISEK

Oblast Ppygx (n=2200 min-1)
Rezim index C: Maximalni loZiskové vile 2200 min-1
Rezim index D: Minimalni loziskové vale_2200 min-1

Prvni hlavni lozisko

90
120 60
150 30
SC_hlt
— 180 . 0
£D_hll 2 € 090
210 330
240 300
270
E\!C
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Tteti hlavni lozisko
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

Paté hlavni lozisko

o0

2.3.2 VELIKOST SILOVYCH ZATIiZENi HLAVNICH LOZISEK

Prvni hlavni lozisko

o0

e

Tty

" 330
300
0
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE -

Druhé hlavni lozisko

o0

Tteti hlavni lozisko
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE -

Ctvrté hlavni loZisko

o0

Paté hlavni lozisko
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE -

2.3.3 MAXIMALNI TLAKY V MAZACIiCH VRSTVACH HLAVNICH LOZISEK

Maximalni vule

30
E 25
2, 200 ’\
1 N \ \
N W - —
1\ N A S N N/
00‘ 180 k ‘J360 540 720
Uhel natoéeni KH [deg]
— 1. hl. lozisko
— 2. hl. lozisko
—— 3. hl. lozisko
—— 4. hl. lozisko
5. hl. lozisko
Minimalni vule
25
E 20
= \
g 15094
A \ [\ a |
ERN L\ //.\ /
= A e\ ST
0 180 360 540 720

Uhel natoéeni KH [deg]

—— 1. hl. lozisko
— 2. hl. lozisko
- 3, hl. lozisko
— 4. hl. lozisko

5. hl. lozisko
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

2.3.4 MINIMALNI TLOUSTKY MAZACICH VRSTEV HLAVNICH LOZISEK

Maximalni vule

720

0.07
g 0.0‘I !A\
= 005 A\ n
£ I \} \ A I
= 0.04
? AN RAWN |
5 0.03 l - - :
~ A
% 0.02— — —
LN FAN/ S DAY _
= o TN ) /)
O0 180 360 540
Uhel natoéeni KH [deg]
— 1. hl. lozisko
— 2. hl. lozisko
—— 3. hl. lozisko
—— 4. hl. lozisko
5. hl. lozisko
Minimalni vule
0.04
E 0.03 A
=
: | [
[
g o0 [\ .
= ’
= g
::—"‘: 0.01 _ e —
R=
=
00 180 360 540 720

Uhel natoéeni KH [deg]

— 1. hl. lozisko
— 2. hl. lozisko
—— 3. hl. lozisko
—— 4. hl. lozisko

5. hl. lozisko

BRNO 2016

P43



VYPOCTOVA PRILOHA DIPLOMOVE PRACE

2.3.5 OTEPLENIi OLEJOVE VRSTVY HLAVNICH LOZISEK

Vypocet ztratovych vykonu lozisek:
i:=0..72(

PCztr ni1_okanrity'= Mcte h1]®C hil,

PCatr il _stredni= |nean (PCztrihl 1 7okamzit)r‘

PCatr h12_okanzity™= Mcte hi2®C h12

PCZtr_hlZ_strednf = |rman (PCztr_h12_okamzit)/‘

PCatr h13_okanvity™= Mcto h13°C hi3
PCztrihl_’aistredni'= |rrEan (PCztrihBiokamzit)/‘
PCatr h14_okanvity™= McCto hig®C hi4
PCztrihl4istredni'= |rrEan (PCztr7h1470kamzit)/‘
PCatr his_okanvity™= Mcto hi5®C his

PCZ‘erhlestredni' = |rrEan (PCztr7h1570kamzit)/‘

Stredni ztratové vykony hlavnich lozisek:

PCztrihl 1 _stredni” 589.456-W
PCutr hi2_stredni= 619057-W

P Cztr hl3_stredni™ 642.106-W

PCztr hl4_stredni™ 38949W

PCzar hi5_stredni= 587121'W

PDztr hi1_okanwity= MDte h1f®D hit

PDar hil_stredni™ |1rean (Pszrihl liokamzit))

P =M ®
Dztr_hl2_okanwity Dte_hl1Z*™D_hI2

PDar hi2_ stredni™ |1rean (Pszr7h127okamzit)y¥

PDztr_hi3_okanity= MDte h13®D_hi3

pthr_h13_stredni: |rman (Pthr_hl?)_okamzity

PDztr_hi4_okanvity= MDte h14®D_hi4
Pthr7h14istredn'i= |rmam (Pthr7h1470kamzit)}
PDztr_hi5_okanvity= MDte h15®D_hi5

PDZHfhlestredn'i: |rmam (PthrthSJJkamzit)}

Pthrihl 1_stredni 817484-W
PDtr hi2_strednf 878356'W

PthrihBistrednl: 877923-W

PDzr hi4_strednf 878:469-W

PDzr hi5_strednf 851.57-W
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE -

Objemové pritoky oleje hlavnimi lozisky:

3 3

4 mm 4 mm

VColej_h1_stredni 7-061>x 10— VDolgj_hl1_strednf 1-577% 10" ——
4 mm 4 mm

VColej_hi2_ stredni™ 7-188> 10— VDolej_hi2_strednf 1-891x 10"~
4 mm 4 mo

VColej_hB_stredni: 7.127x 10 - e VDolej_hl3_stredni: 1.705x 10 - -
4 mm 4 mm

VColej_hl4_strednf 7709 10— VDolej_hl4_strednf 2-128% 107~
4 mm 4 mm

VColej_hi5_stredni™ 6:726> 10— VDolej_his_strednf 1-674x 10" ——
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

Vypocet otepleni olejové vrstvy hlavnich lozisek:

Pc ztr_hll_stredni

AT =
C hl1-
- VColej hll_stredifolejPolej
] Pc ztr_hl2_stredni
ATc h= 5 —
- Colej hl2_ stredrifolejPole;
AT ] Pc ztr_hl3_stredni
C hI3-=
- VColej hi3_stredifolejPolej
Pc ztr_hl4_stredni
AT =
C_hl4= o1 O
- Colej hl4_strediifolejPole;
P .
Cztr_hl5_stredni
AT pis=

VColej hi5_stredifolejPolej

Pthrihl 1_stredni

AT =
D hil-
- VDolej hll_stredifolejPolej
] Pthr7h1275tredni
ATD hi2'= —
- Dolej hl2_stredrifolejPole;
] PthrihBistredni
ATD hi3'= y —
- Dolej hl3_stredrifolejPole;
Pthr7h147stredni
AT =
D_hl4-= S
- Dolej hl4_stredrfolejPole;
P .
Dztr hl5_stredni
ATp pis=

Otepleni olejové vrstvy hlavnich lozisek:

AT @ pyy = 4797K

AT pp= 495K

AT @ 3= 5.178K

AT @ pig= 4.395K

AT ¢ 5= 5017K

AT pyp=29784K

AT pip= 26.694K

AT p3=29597K

AT pg=2373K
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

2.4 OJNICNi LOZISKA — OBLAST MAXIMALNIHO VYKONU
2.4.1 RELATIVNIi EXCENTRICITY OJNICNICH LOZISEK

Prvni ojniéni lozisko

o0

Druhé ojni¢ni lozisko

80
120 60
150 30
=C_oj2
= 180 HH 0
‘_:D_sz 2 4 L6 f 0
210 330
240 300
270
t"lcc
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE -

2.4.2 SILOVA ZATIZENi OJNICNICH LOZISEK

Prvni ojni¢ni lozisko

Druhé ojni¢ni lozisko

180

BRNO 2016 P49



VYPOCTOVA PRILOHA DIPLOMOVE PRACE

Tteti ojnicni lozisko
90
120 60
150 ' ‘ 30
kN L
— 180 . ‘_.i%{ 0
Fp_of3 ‘!" H) do do 1po 150
210 \‘ " 330
240 300
270
t'\:‘%
Ctvrte ojnicni lozisko
90
Fe o4
KN
— 180
Fp oj4
KN
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

2.4.3 MAXIMALNi TLAKY V MAZACIiCH VRSTVACH OJNIENICH LOZISEK

Maximalni vule

A

\

\

\

\

10
0

o

180

Uhel natoéeni KH [deg]

— 1. 0j. loZisko
— 2. 0j. lozisko
—— 3. 0j. lozisko
— 4. 0j. lozisko

360

Minimalni vule

540

720

\

[\

30
& 25
=
= 20
A
5
o
£
>
<
=
0

20
<
~
S 150
= \
= 10
=
<
=

[

0

180

Uhel natoéeni KH [deg]

— 1. 0j. lozisko
— 2. 0j. lozisko
— 3. 0j. lozisko
— 4. 0j. lozisko

360

540

720
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE -

2.4.4 MINIMALNI TLOUSTKY MAZACICH VRSTEV OJNICNICH LOZISEK

Maximalni vule

0.03
Y Y
=
2
=
2
é 0.01
Navi
=

0o 180 360 540 720
Uhel natoéeni KH [deg]
—— 1. hl. lozisko
— 2. hl. lozisko
—— 3. hl. lozisko
— 4. hl. lozisko
Minimalni vule

0.03
2 002
=
A\ A VI ANEAN
=
2
= o0l B
g M M
=

0 180 360 540 720

Uhel natoéeni KH [deg]

—— 1. hl. lozisko
— 2. hl. lozisko
—— 3. hl. lozisko
— 4. hl. lozisko
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

2.4.5 OTEPLENIi OLEJOVE VRSTVY OJNICNICH LOZISEK

Vypocet ztratovych vykonu lozisek:
i:=0..72(

PCztr_oj 1_okanzity = Mtha_o jl "©C oj1 ;

PCatr oj1_stredni™ |rrEan (PCztrioj 1 7okamzit)' ‘

P Cztr_0j2_okanwity = Mcte o j2°°C_0j2,
PCatr 0j2 stredni™= |nean (PCztr_oj 2_okamzjt)"
P Cztr_oj3_okanwity = Mcte o j37°C_0j3;
PCatr 0j3 stredni™= |nean (PCztr_oj 3 _okamzit)"
Peatr o 4_okanwity = Mcte o 4" “C_oj4,

PCatr o4 stredni™= |nean (PCztr_0j4_okamzjt)"

Stfedni ztratové vykony ojni¢nich loZisek:
PCyir ofl stredni= 280.188'W
PCutr o2 stredni= 279227W
PCatr of3_ stredni= 27897°W

PCZtT_0j4_stredni: 280.099-W

Pthr_oj 1_okamzity:: Mtha_o j }'(’)D_oj L

PDar ojl stredni= |nean (Pthrioj 1 7okamzit}/‘

I)thrioj2iokamzity:: MDt;zLoj%'mDioni
PDar 0j2 stredni= |nBan (Pthr_on_okamzit)/‘
I)thrioj370kamzity:: MDt;zLojI?;'(‘)Dioﬁi
PDar 0j3 stredni= |nean (Pthr_ojS_okamzit)/‘
I)thrioj4iokamzity:: MDt;zLojéll'(‘)D70j4~1

PDar oj4_stredni= |nBan (Pthr_oj 4_okamzit)/‘

PDZtr,Oj 1 stredni™ 374.166-W
PDZtT_OjZ_Stredni: 373.608-W
PDZtr,Oj 3 stredni- 372962-W

PDth_Oj 4 stredni™ 374384-W
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

Objemové pruitoky oleje ojniénimi lozisky:

4
VColej ojl_strednF 2-164x 10"

4
VColej of2_stredn 2:161x 10

4
VColej of3_strednF 2-164x 10°-

4
VColej ojd_strednf= 2-162x 10

3
mm

seC

3
mm

SeC

3
mm

SeC

3
mm

SeC

3
VDolej ojl_stredn= 6-032x 107

3
VDolej_ojz_stredrn: 6.023x 10™-

3
VDolej_oj3_stredni™ 6-04% 10

3
VDolej_oj4_stredni™ 6-029% 107

3
mm

seC

3
mm

seC

3
mm

seC

3
mm

seC
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

Vypocet otepleni olejové vrstvy ojni€nich lozisek:

Pc ztr_oj1_stredni

AT i i=
C ojl-
- VColej ojl_stredrifolejPolej
PCztr70j2istredni
ATc o=y
- Colej 0j2_stredrifolejPolej
PCztr70j3istredni
ATC o3 =y o
- Colej 0j3_stredrifolejPolej
) PCztr70j4istredni
ATC oj4™=

- VColej oj4_stredrifolejPolej

Otepleni olejové vrstvy ojni€nich lozisek:

AT C ojl = 7.44-K

AT ojp = T425K

AT ¢ oj3 = 7407K

AT ¢ 4 = T445K

Pthrioj 1_stredni

AT oipi=
D ojl-
= VDolej ojl_stredrifolejPolej
Pthr70j2istredni
ATp 0j2°~ vV . . .
- Dolej 0j2_stredrifolejPolej
AT ) Pthr70j3istredni
D 0j3-~
= VDolej 0j3_stredrifolejPolej
) Pthr70j4istredni
ATp 0j4 -~

- VDolej oj4_stredrifolejPolej

AT o1 = 3565K

AT ojp = 35.647K

AT o3 = 35485K

AT ojq = 35687 K
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

3 SOUHRN EXTREMNICH HODNOT VYHODNOCOVANYCH

VELICIN
3.1 HLAVNI LOZISKA

3.1.1 MAXIMALNi HODNOTY RELATIVNICH EXCENTRICIT

MAXIMALNI TOC IVY MOMENT
Vmax

EraxA_h11 = "X (24 py)) = 0905
CnaxA_h12'= "X(2A _p1g) = 0953
€mmxA_h13= MBX(g5 p1J = 0915
CnaxA_hl4'= (A p1g = 0949
€maxA_hls= MX(ga p1g = 0875

MAXIMALNI VYKON
Vmax

€naxC_hll = max(scihll) = 0.924

8maxC7h12 = IIBX(SCith) = 0.949
EmaxC_hl3 = MX(eC_p13) = 0.942

8maxC7hl4 = IIBX(SCihlAQ = 0.943

EmaxC_hl5 = MX(c_p1g) = 0-899

MAXIMALNI TOC IVY MOMENT
Vmin

€naxB_hll = max(sBihH) = 0.777
€naxB_h12 = max(sB_hlz) = 0.891
SI’I’BXBihl?) = HBX(SBihB) =0.824

€naxB_hl4 = HBX(EB_hlzg = 0.887

€naxB_hl5 = rmx(sBihlg =0.742

MAXIMALNI VYKON
Vmin

€naxD hll = max(sDihll) = 0.857

‘C‘IraxDihlZ:: HBX(SDthZ) = 0.857
€naxD hl3'= rrax(sD_h@ = 0.857

811’BXth14:: HBX(SDihM) = 0.857

€naxD hlS= rrax(sD_hlg = 0.857
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3.1.2 EXTREMNi HODNOTY MAXIMALNICH TLAKU MAZACICH VRSTVACH LOZISEK

MAXIMALNI TOC IVY MOMENT
Vmax

PrraxA_hl1 = MX(PAnmx hi1) = 243.022:MPa

PraxA_hl2 *= MBX pAm_hlz) = 500.683-MPa

(

(

PrraxA_hi3 = M8X(PAngx hi3) = 311108 MPa

PruxA_hl4 = X (PAnmx h14) = 672229-MPa
(

PraxA_hl5 = MBX pAm_hIS) = 224426 MPa

MAXIMALNI VYKON
Vmax

PrmxC_hi1 = "X (PCpax hi1) = 104085-MPa
PrmxC_hi2 = % (PCpax hi2) = 210323-MPa
PraxC_hi3 = X (PCyx pi3) = 83.669-MPa

PrmxC_hi4 = "X (PCypx hi4) = 233297-MPa

PrraxC_his = M8X(PCymx his) = 91:416:MPa

MAXIMALNI TOC IVY MOMENT
Vmin
PrraxB_hi] = MEX pBHBX_hH) = 194.521-MPa

PrraxB_hi2 = 10X (PBppy hi2) = 37737MPa

(

(

PrraxB_hi3 = 18X (PR p13) = 241207 MPa

PraxB_hl4 = x(mexihM) = 449.049-MPa
(

PrmxB_his = MBX pBrrax_hlS) = 166422-MPa

MAXIMALNI VYKON
Vmin

PraxD_hl1 = M (PDypx hi1) = 70198 MPa
PrmxD_h12 = 8% (PDypy h12) = 135902-MPa
PrraxD_h13 = M8 (PDppy h13) = 52149 MPa
PraxD_h14 = MX(PDp_h14) = 189568 MPa

PraxD_hl5 = M8X (PDmy his) = 61217 MPa
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3.1.3 EXTREMNIi HODNOTY SILOVYCH ZATIiZENi A MERNYCH TLAKU NA LOZISKA

MAXIMALNI TOC IVY MOMENT
Vmax

FA hilnex= M8X(FA py) = 56.959kN

FA hi2nex= M8X(FA pig) = 83.173:kN

|
g

FA7h13n’BX:_

(

(

x(Fp p1y = 62.111kN

FA hidnex'= M8X(FA pig = 83.402:kN
(

FAfhlSn’HXZZ max FAfhlﬁ = 57491-kN

MAXIMALNI VYKON
Vmax

FC hilnax = m8x(Fc py1) = 37486:kN
FC hiznax = mx(Fc pp) = 7081 1:kN
FCﬁh13n’BX:= I’mX(Fcihl?,) = 29.992-kN

FC hlannx = mx(F¢ p1g) = 7287N

FC hismax = mx(Fc pyg) = 36926 kN

Dy = 80mm

th = 32mm

Dpiax:= 80mm

thAX:: 36mm

MAXIMALNI TOC IVY MOMENT
Vmin

FBﬁhllIIBXZZ max FBﬁhll) = 56.43-kN

FB hi2nax'= mx(Fp pig = 8533kN

(

(

FB_hi3nax= Mx(Fp p13 = 62324kN

FB hl4nax'= mex(Fg pig = 83312kN
(

FBﬁhlSn’BX:z max FBﬁhlg = 57245kN

MAXIMALNI VYKON
Vmin

FD hilmax'= 18X (Fp pp) = 37853kN
FD_ hi2max'= 1% (Fp pig = 70.089kN
FD hi3max:= 1% (Fp pi3 = 32282kN

FD hi4max'= 18X (Fp pig = 71697kN

FD hismax= MX(Fp p1g = 37.244-kN
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MAXIMALNI TOC IVY MOMENT

Vmax
F
A hllmax
PA hllmean= =~ +— = 22.25MPa
- DpiLiyg
F
A hl2max
PA hI2mean= = + = 32.49-MPa
- DpiLig
F
A hl3
PA hl3mean:= ;mx: 24.262-MPa
- IDNREN
F
A hl4
PA hl4mean= A Tmax 32.579-MPa
- IDNREN
F
A hl5max
PA hl5mean — = 19.962-MP¢:
Dpiaxtniax
MAXIMALNI VYKON
Vmax
F
C hllmax
PC hllmemn'= ———— = 14.643-MPa
- DprLi
F
C hl2max
PC hlI2mean™ ——— =27.66MPa
- Dp1Lyg
F
C hl3max
PC hi3memn'= ———— = 11.716MPa
- DprLn
FC hl4max 28 4GS MP
PC hl4mean'= = -+ = #6.40> 2
- DprLn
F
ChlSmax _ 5 20MP:

MAXIMALNI TOC IVY MOMENT

Vmin
F
B hllmax
PB hllmean™ D_—L = 22.043-MP¢
a hl*hl
F
B hl2max
PB hl2mean'= ];—L = 33.332-MPe
a hl*hl
F
B hl3max
PB hi3mean'= ];—L = 24.345-MPe¢
a hl*hl
F
B hl4max
PB_hl4mean'™ ];—L = 32.544MP:
a hl*hl
F
B hllmax
PB hiSmemn= = - = 19.594MPa
- DpjaxLhiax
MAXIMALNI VYKON
Vmin
F
D hll
PD hllmean= T 14.786-MPa
- Dyl
F
D hI2
PD hl2mean'= L 27.378-MPa
- Dyl
FD_hl3max 12.6L.MP
PD hi3mean™ =~ ,  ~ l<.01-MFa
- DpiLht
FD_hl4max
PD hl4mean’™ = 7 28.007-MPa
- DLy
F
D_hlSmax 15 930.Mpe
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3.1.4 EXTREMNi HODNOTY MINIMALNICH TLOUSTEK MAZACICH VRSTEV LOZISEK

MAXIMALNI TOC IVY MOMENT
Vmax

Bina_h11:= Mn(Bamin ) = 6225

Brina_h12:= mn(hppin b1 = 3.076-um

Bina_h13= mn(hamin p1J = 5.546-um
(

Bina_hi4= mn(hapin b1 = 3-351um

BinA_hl5= mn(hApin p1j = 8189-um

MAXIMALNI VYKON
Vmax

Brinc hi1:= mn(hepin pi) = 4.947-um
BninC 2= Mn(hopin pig = 3:361-um
Brinc h13:= mn(hepin i3 = 3.814-um

(

BinC hi4= Mn(hopin pig = 3.703-um

hyinC hi5= m'n(hcm-n_hls) = 6.595-um

MAXIMALNI TOC IVY MOMENT
Vmin

BninB hi1:= Mn(Pgpin hi) = 7.792-um

Bning hi2:= Mn(hpin piJ = 3.816-um

Bping hi3= Mn(hgpin g = 6.148-um
(

hning_ h14= Mn(bgpin hi4 = 3.941-um

BinB his= Mn(Bppin hig = 9:041-um

MAXIMALNI VYKON
Vmin

BpinD h11°= Mn(hpyin p1) = 4.998-um
hpinD h12'= mn(thn hlﬁ = 4.409-um
BpinD h13= Mn(hpyin b1 = 4-835-um

(

BinD hi4= Mn(hppin h1d = 4.617-um

BpinD his= mMn(hpyin b = 7.841-um
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

3.1.5 VYPOCET MINIMALNICH HODNOT PARAMETRU MAZANI

Rahl_pan = O4pm

Rahl_oep = O.Zp_m

' bminA_ni1
\/ (Rahl_pan + Ry cep
. hminA_ni2
\/ (Rahl_pan + Rahl_oep)
' hminA_hi3
A pi3 : — = 12.401
\/ (Rahl_pan + Rahl_cep)
PrminA_hi4
AA_hl4:: > — > = 7.494
\/ (Rahlipan +Ray cep
' hminA_his
\/ (Rahl_pan + Rahl_cep)
DminB_hi1
ABihll:: > — =17.423
\/ (Rahl_pan +Ray) cep
hminB_hi2
AB_h12:: > — = 8.533
\/ (Rahlipan +Ray| cep
PminB_hi3
A B_hl3:: > — = 13.748
\/ (Rahlipan +Ray) cep
hminB_hi4
A B_h14:: 3 — > = 8.813
\/ (R"ﬂhlipan +Ray) cep
PminB_his
AB_hlS:: > — =20.216
\/ (Rahlipan +Ray) cep
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

' hminC_ni1
\/ (Rahl_pan + Ry cep
hyinc 12
A = =7.515
C hi2 = :
\/ (Rahlipan +Rayy oep
A — hmlanhB _ 8529
C hi3 = >
\/ (Rahlipan +Ray cep
PrminC_hi4
AC_hl4:: > — = 8.281
\/ (Rahlipan +Ray cep
DminC_his
AC_h15:: > — = 14.746
\/ (Rahlipan +Ray| gep
DminD_hi1
AD_hll:: > — =11.176
\/ (Rahlipan +Ray| oep
PrminD_hi2
AD_h12:: > — = 9.858
\/ (Rahlipan +Ray cep
. hminD_hi3
\/ (Rahl_pan +Ray| oep
' DbminD_hi4
\/ (Rahl_pan + Ry cep
' hminD_his

\/ (Rahl_pan2 +Ray)

oep
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

3.2 OJNIENI LOZISKA

3.2.1 EXTREMNi HODNOTY RELATIVNICH EXCENTRICIT

MAXIMALNI TOC IVY MOMENT
Vmax

SI‘I’BXA_Ojl = HBX(SA_Oj 1) =0.977

SI’I’BXA70_].2 = ITBX(SAiojz) =0.976
EnaxA_0j3 = rmx(sA_oj3) = 0.981

SI’I’BXA70_].4 = mx(SA70j4) =0.977

MAXIMALNI VYKON
Vmax

SI’I’BXC_Ojl = HB.X(Sc_Oj 1) = 0.949
EIIBXC_OjZ = HB.X(SC_sz) = 0.95
8rme70j3 = ITBX(Sciojs) = 0.949

EnaxC_ojd = rmx(sc_oj4) = 0.948

MAXIMALNI TOC IVY MOMENT
Vmin

SHBXB_Ojl = IIBX(SB_Oj 1) =0.92
SITBXBLsz = n’HX(SBiojz) = 0917
EnaxB 0j3 = HBX(SB_OJS) = 0.929

8rmxB70j4 = n’HX(SBiojA‘_) = 0918

MAXIMALNI VYKON
Vmin

SI’I’B.XD_Ojl = IIBX(SD_OJ' 1) = 0.848

EnaxD 02 = rrax(sD_sz) =0.85
8maxD70j3 = I'IB.X(EDins) = 0.849

EnaxD ojd = rrax(sD_Oj4) =0.85
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VYPOCTOVA PRILOHA DIPLOMOVE PRACE

3.2.2 EXTREMNi HODNOTY MAXIMALNICH TLAKU V MAZACICH VRSTVACH LOZISEK

MAXIMALNI TOC IVY MOMENT
Vmax

PraxA_ojl = = 402.895-MPa

392.534-MPa

PmaxA 0j3 =

mx

PmaxA 0j2 = x(pArrax 0j2
(

PmaxA o0j4 = (

1)
)=

X (PAppy oj3) = 42442 MPa
)

PAnmx oj4) = 400404-MPa

MAXIMALNI VYKON
Vmax

PrmxC ojl = M8X(PCpmx ojl ) = 20947 MPa
PrmxC oj2 = "X (PCpax oj2) = 211213-MPa
PrmxC o3 = M (PCimax of3) = 209.85-MPa
PraxC ojd = M (PCiypx ojd) = 206439-MPa

MAXIMALNI TOC IVY MOMENT
Vmin
PrmxB_ojl = MBX = 270.026-MPa

267.131-MPa

PhaxB oj3 ‘= MBX

I
[\®}
o
o
o
vy
IS
o

(

PraxB 0j2 ‘= nHX(meax_o_]Z
(
(

PmaxB oj4 ‘= MBX

MAXIMALNI VYKON
Vmin

PraxD ojl = PDnmx ojl) = 149.671-MPa

15142-MPa

mx

PraxD 0j2 = m(PDnax_ojz
PmaxD 0j3 = (
(

)
)

X (PDpgy_oj3) = 150.599-MPa
)

PmaxD oj4 = MX({PDppx ojd4) = 148.57-MPa
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3.2.3 EXTREMNIi HODNOTY SILOVYCH ZATIiZENi A MERNYCH TLAKU NA LOZISKA

MAXIMALNI TOC IVY MOMENT
Vmax

FA ojimax = Mx(Fp o) = 128.112kN
FA ojonmx = M8X(Fp_oj) = 127.885kN

FA oj3nmx = M8X(Fp_oj3) = 130.065:kN

FA ojamax = Mx(Fp i) = 129303kN

MAXIMALNI TOC IVY MOMENT
Vmin

FB_ojimax = X (Fp _oj1) = 128.106kN
FB_ojomax = X (Fp_ojp) = 127696 kN

FB_oj3max = M8X(Fp_oj3) = 130068 kN

FB_ ojdnmx = HHX(FB_oj 4) = 129361 kN

MAXIMALNI VYKON

Vmax
FC ojimax = MX(F oj1) = 88279kN
FC ojonmx = m8x(Fe ojp) = 88.729kN
FC oj3max = Mx(F( oj3) = 88.67-kN
FC ojannx = mX(F oj4) = 88.054kN
Doj = 66mm
Loj = 29.5mm

MAXIMALNI VYKON
Vmin

FD ojimax = X (Fp oj1) = 88278kN
FD oj2max = mx(Fp_gip) = 88.8:kN

FD oj3max = X (Fp oj3) = 88.681kN

FD ojammx = 18X (Fp_ja) = 88.065kN
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MAXIMALNI TOC IVY MOMENT

Vmax

PA ojlmean‘=

PA oj2mean=

PA oj3mean=

PA oj4mean'=

FA_oj Imax
DL

= 65.8-MP¢

0j -0

FAfoj 2max
D

= 65.683-MPa
oj Toj

FA_oj 3max
D

= 66.803-MPa
oj Toj

FAfoj 4max
D

= 66.411-MPa
oj Toj

MAXIMALNI VYKON

Vmax

PC ojlmean=

PC oj2mean=

PC oj3mean‘=

PC oj4mean‘™

FC_oj I max

Fc _0j2max

FC oj3amax

Fc _0j4max

= 45.341-MPa

DojLoj

= 45.572-MPa

Dy; Lo

= 45.542-MPa

DojLoj

= 45.226MPa

DojLoj

MAXIMALNI TOC IVY MOMENT

Vmin

PB_ojlmean‘=

PB_oj2mean‘=

PB oj3mean =

PB oj4mean‘™

FB_oj I max

FBionmax

FB_oj3max

FB70j4max

= 65.797-MPa

Doj' 0j

= 65.586-MPa

Dy Loj

= 66.804-MPa
DojLoj

= 66.441-MPa

Dy Loj

MAXIMALNI VYKON

Vmin

PD ojlmean=

PD oj2mean=

PD oj3mean‘=

PD oj4mean‘=

FD_oj I max

FDﬁoj 2max

FD_oj 3max

FDioj 4max

= 45.341-MPa
DojLoj

= 45.609-MPa

Dy; Lo

= 45.547-MPa
DojLoj

= 45.231-MPa

DojLoj
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3.2.4 EXTREMNi HODNOTY MINIMALNICH TLOUSTEK MAZACICH VRSTEV LOZISEK

MAXIMALNI TOC IVY MOMENT MAXIMALNI TOC IVY MOMENT
Vmax Vmin

hinA_oj1:= Mn(hopin oji) = 1.163-um BinB oj1:= Mn(PBpin oj1) = 1.995-um
hinA_oj2:= Mn(hAnin_ofg = 1222wm BirinB_oj2 = Min(PRyin_ojo) = 2.069-um
BinA_oj3°= Mn(hamin oj3 = 0.985-um BpinB oj3°= Mn(hpyin oj3) = 1.77-um
BrinA_oj4'= Mn(MAin oj4 = 1171um BinB_oj4 = Mn(hgyin oj4) = 2.049-um

MAXIMALN{ VYKON MAXIMALN{ VYKON

Vmax Vmin
hnit = (i i) 2978 i, g (i ) = 381
BinC 0j2 = min(hcnin_ojz) = 2.556-pm PrinD o0j2:= mn<thn 012) 3.741-pm
hrinC_oj3 = Mn(hchin oj3) = 2-586-um BinD oj3°= Mn(Appin oj3 = 3.786-um
ByinC_oj4 1= Mn(Bcpin_oj4) = 2:649-um BinD oj4:= Mn(hpmin jd = 3.755um
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3.2.5 VYPOCET MINIMALNICH HODNOT PARAMETRU MAZANI

Raoj_pan = 0.4pm
Raoj_oep = 0.2um
m (6]
. hninA ojl
A A_Ojl - 2 2 = 26
\/ (R"Oj_pan * Ragj cep )
hminA 0j2
AA_OjZ = > — > =2.732
J (Ran,pan + Ry cep
hminA 0j3
AA70j3 = > — > =2.202
\/ (R"’Oj_pan + Ragj cep )
) hminA_oj4
AA_Oj4 — 2 2 = 2619
\/ (R"Oj_pan * Ragj cep )
hyinB ojl
AB oil= =9 - 4.461
Ra.: + Ra_;
\/ ( %j_pan aOJ_CeP)
) hminB_on
AB_sz': 2 2 = 4627
Ra.: + Ra;
\/ ( %j_pan aOJ_CeP)
hyinB 0j3
Ag oi3i= —= — 3.958
Ra.: + Ra;
\/ ( %j_pan aOJ_CeP)
hminB 0j4
AB_Oj4:: — > = 4,581

J (Ra'Oj,pan2 T Ry cep )
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A C_Ojl = > > = 5807
\/ (R"’Oj_pan + Ry, cep )

AC_sz:z > > = 5716
\/ (R"’Oj_pan + Ry, cep )

A C_Oj3 = > > = 5783
J (Raoj_pan + Ry cep )

A C_Oj4 = > > = 5923
J (Raoj_pan + Ry cep )

AD ol = : — - 8.52
/ (Ran_pan * Ry cep )

Ap o= : — - 8.366
J (Raoj_pan + Ry cep )

AD of3 = : — - 8.465
J (Raoj_pan + Ry cep )

AD_Oj4:= = 8396

P 2
j_ i
\/(R"O pan * R oep)
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