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Abstract 

The thesis aims to explain the design a prototype of an innovated small engine. It is divided 

into three main parts. 

The first part is focused on the analysis of low power DC small engines available on the 

market. The second part consists of measuring, construction and loss analysis of a DC small 

engine with permanent magnets. The last part deals with the possible innovations of a small 

engine with permanent magnets and subsequent implementation of some of them. The 

innovations are supported by calculations and simulations. 
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2 P  

  
 

2.1  443132228820,  APS,              

  

 

  

 

  

 

 

[2] 

 

 

 

1  [2] 

 

Typ 
  Proud  Hmotnost 

moment 

[ V = ] [ W ] [ A ] [ 1/min ] [ kg ] [ Nm ] 

443132228820 24 240 10 2700 2,4 0,8 

 

Tabulka 1 443132228820 z  [2] 
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 mnou 

 (NdFeB). 
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3  [3] 



    

 13 

 

Typ 
  Proud  Hmotnost 

moment 

[ V = ] [ W ] [ A ] [ 1/min ] [ kg ] [ Nm ] 

RE 50 
370354 

24 200 9 5538 1,1 0,35 

 

Tabulka 2   [3] 

 

 

4   [3] 

2.3  

 

 

 

k pohonu 

, 

aplikace. 

  

[4] 
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5  [4] 

 

Typ 
  Proud  Hmotnost 

moment 

[ V = ] [ W ] [ A ] [ 1/min ] [ kg ] [ Nm ] 

AME 1589 24 500 20 2800 2,6 1,7 

 

Tabulka 3   [4] 

 

 

 

6   [4] 
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2.4 hler  

 

 , motor o 

 

 

 [6] 

 

 

 

7 Stejn [6] 

 

Typ 
  Proud  Hmotnost 

moment 

[ V = ] [ W ] [ A ] [ 1/min ] [ kg ] [ Nm ] 

1.13.075.214 24 200 12 3200 1,8 0,6 

 

Tabulka 4  z  [6] 
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Typ 
  Proud  Hmotnost 

moment 

[ V = ] [ W ] [ A ] [ 1/min ] [ kg ] [ Nm ] 

M80x80/l 24 233 11,4 3200 1,8 0,7 

 

Tabulka 5 Parametry   [7] 

 

 

 

10  [7] 

 

 

 

11 Charakteristiky motorku M80x80/l z [7] 
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2.6 elektromotory 

  

 

 

Motory z  

IP54. Motor  

[1] 

 

 

 

12 [1] 

 

Typ 
  Proud  Hmotnost 

moment 

[ V = ] [ W ] [ A ] [ 1/min ] [ kg ] [ Nm ] 

P2SZ467 24 252 10,5 3000 3,5 0,8 

 

Tabulka 6   [1] 

 

 

13  [1] 
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2.7 

 

 

ky v 

 

[8] 

 

 

14 [8] 

 

Typ 
  Proud  Hmotnost 

moment 

[ V = ] [ W ] [ A ] [ 1/min ] [ kg ] [ Nm ]

GNM 5480 24 250 12,9 3000 4,1 0,796 

 

Tabulka 7   [8] 

 

 

15  [8] 
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16 Charakteristiky motorku GNM 5480 z [8] 

2.8 

 

 

 

170W. Te ,  

Bosch je z  k ch 

 

 jejich 

spolehlivost.  

[5] 

 

17 [6] 

 

Typ 
  Proud  Hmotnost 

moment 

[ V = ] [ W ] [ A ] [ 1/min ] [ kg ] [ Nm ] 

DPD 24V 
170W 

24 170 10 5400 1,3 0,3 

 

Tabulka 8   [5] 



    

 21 

 

 

 

18  [5] 

 

 

19 Charakteristiky motorku DPD 24V 170W z  [5] 
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2.9   

 

V  

 

Typ 

  Proud  Hmotnost 
moment 

[ V = ] [ W ] [ A ] [ 1/min ] [ kg ] [ Nm ] 

443132228820 24 240 10 2700 2,4 0,8 

RE 50 370354 24 200 9 5538 1,1 0,35 

AME 1589 24 500 20 2800 2,6 1,7 

1.13.075.214 24 200 12 3200 1,8 0,6 

M80x80/l 24 233 11,4 3200 1,8 0,7 

P2SZ467 24 252 10,5 3000 3,5 0,8 

GNM 5480 24 250 12,9 3000 4,1 0,796 

DPD 24V 
170W 

24 170 10 5400 1,3 0,3 

 

Tabulka 9  
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3 A P2SZ447 OD FIRMY ATAS 

ELEKTROMOTORY N .S. 
 

 

 

 

25 [1] 

 

  analyzovat. Vybral jsem si 

 

z  P2SZ. 

jsem zjistil  V 

otorku. 

 

Typ  
  Proud  Hmotnost IP 

moment 

[ V = ] [ W ] [ A ] [ 1/min ] [ kg ]  [ Nm ] 

P2SZ447 24 250 14 3000 3,5 54 0,8 

 

Tabulka 10   [1] 

 

26  [1] 
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rotoru. 

2  

 

R BHC  

 

[9] 

 

 

 

27 segmentu  [9] 
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a)  

 

b)  

 

 

28 [9] 
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29  [9] 

 

  P2SZ447 m

stavu  

, 

motorku. 

V 

 

 

a 

 byl 1,07A. 
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3.1 Fotodokumentace motorku P2SZ447 

 

 

30 Motorek P2SZ447  

 

 

31 P2SZ447 



    

 30 

 

 

32 P2SZ447 

 

 

33 Rotor motorku P2SZ447 
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34  P2SZ447 

 

 

35  P2SZ447 
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Obr

spojen s dynamometrem. . 

 , 

  

 

rotor s     

s   

  motorku P2SZ447. 

  

,   

3.2 Hodnoty a grafy z  P2SZ447 

UVEE 

 

U M n I P2 P1  

[V] [Nm] [min
-1

]   [A] [W] [W] [%] 

24,2 0,096 2988 12/120 25,0 2,5 29,9 60,5 49,4 

24,2 0,197 2938 12/120 39,0 3,9 60,6 94,4 64,2 

24,2 0,297 2888 12/120 52,0 5,2 89,8 125,8 71,4 

24,2 0,396 2818 12/120 65,5 6,6 116,7 158,5 73,6 

24,2 0,497 2766 12/120 78,0 7,8 143,6 188,8 76,1 

24,2 0,596 2717 12/120 91,0 9,1 169,7 220,2 77,1 

24,2 0,696 2675 12/120 105,0 10,5 195,2 254,1 76,8 

24,2 0,795 2622 12/120 117,0 11,7 218,5 283,1 77,2 

24,2 0,907 2602 24/120 67,0 13,4 249,3 324,3 76,9 

24,2 0,996 2561 24/120 73,5 14,7 272,4 355,7 76,6 

24,2 1,096 2552 24/120 79,0 15,8 291,0 382,4 76,1 

24,2 1,196 2485 24/120 85,0 17,0 311,0 411,4 75,6 

24,2 1,296 2411 24/120 91,0 18,2 325,1 440,4 73,8 

24,2 1,395 2393 24/120 99,0 19,8 349,5 479,2 72,9 

24,2 1,496 2334 24/120 106,0 21,2 366,3 513,0 71,4 

24,2 1,595 2290 24/120 113,5 22,7 383,0 549,3 69,7 

 

Tabulka 11 P2SZ447 
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36 Graf n=f(M) a I=f(M) 
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3.3 Hodnoty a grafy z   

P2SZ447 

 

Doprava Doleva 

n Ui n Ui 

[ min
-1

 ]   [ V ] [ min
-1

 ]   [ V ] 

100 2,4/120 37 0,7 100 2,4/120 33 0,7 

200 2,4/120 73 1,5 200 2,4/120 67 1,3 

300 2,4/120 110 2,2 300 2,4/120 106 2,1 

400 12/120 31 3,1 400 12/120 30 3,0 

500 12/120 39 3,9 500 12/120 38 3,8 

600 12/120 47 4,7 600 12/120 46 4,6 

700 12/120 54 5,4 700 12/120 53 5,3 

800 12/120 62 6,2 800 12/120 61 6,1 

900 12/120 70 7,0 900 12/120 69 6,9 

1000 12/120 78 7,8 1000 12/120 76 7,6 

1100 12/120 85 8,5 1100 12/120 84 8,4 

1200 12/120 93 9,3 1200 12/120 92 9,2 

1300 12/120 101 10,1 1300 12/120 100 10,0 

1400 12/120 109 10,9 1400 12/120 107 10,7 

1500 24/120 58 11,6 1500 24/120 57 11,4 

1600 24/120 62 12,4 1600 24/120 61 12,2 

1700 24/120 66 13,2 1700 24/120 65 13,0 

1800 24/120 70 14,0 1800 24/120 69 13,8 

1900 24/120 74 14,8 1900 24/120 73 14,6 

2000 24/120 77 15,4 2000 24/120 76 15,2 

2100 24/120 81 16,2 2100 24/120 80 16,0 

2200 24/120 85 17,0 2200 24/120 84 16,8 

2300 24/120 89 17,8 2300 24/120 88 17,6 

2400 24/120 93 18,6 2400 24/120 91 18,2 

2500 24/120 97 19,4 2500 24/120 95 19,0 

2600 24/120 100 20,0 2600 24/120 99 19,8 

2700 24/120 105 21,0 2700 24/120 103 20,6 

2800 24/120 108 21,6 2800 24/120 107 21,4 

2900 24/120 112 22,4 2900 24/120 110 22,0 

3000 24/120 116 23,2 3000 24/120 23 23,0 

3100 120/120 24 24,0 3100 120/120 24 24,0 

3200 120/120 25 25,0 3200 120/120 25 24,5 

3300 120/120 26 26,0 3300 120/120 26 25,5 

 

Tabulka 12 Tabulka hodnot z i=f(n) 
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U M n I P2 P1  

[V] [Nm] [min
-1

]   [A] [W] [W] [%] 

24 0,001 3114 6/120 20 1,00 0,3 24,0 1,3 

24 0,102 3068 6/120 47 2,35 32,7 56,4 58,0 

24 0,204 3020 6/120 75 3,75 64,5 90,0 71,7 

24 0,302 2971 6/120 101 5,05 93,9 121,2 77,5 

24 0,401 2934 12/120 65 6,50 123,2 156,0 79,0 

24 0,502 2888 12/120 78 7,80 151,0 187,2 80,7 

24 0,602 2843 12/120 91 9,10 178,0 218,4 81,5 

24 0,701 2798 12/120 105 10,50 205,1 252,0 81,4 

24 0,800 2761 24/120 59 11,80 231,2 283,2 81,6 

24 0,901 2715 24/120 66 13,20 256,0 316,8 80,8 

24 1,000 2673 24/120 74 14,80 289,0 355,2 81,4 

24 1,100 2626 24/120 80 16,00 302,0 384,0 78,6 

24 1,200 2584 24/120 87 17,40 324,0 417,6 77,6 

24 1,300 2545 24/120 94 18,80 346,0 451,2 76,7 

24 1,400 2500 24/120 101 20,20 366,0 484,8 75,5 

24 1,500 2451 24/120 109 21,80 385,0 523,2 73,6 
 

Tabulka 13 Tabulka hodnot z  

 

U M n I P2 P1  

[V] [Nm] [min
-1

]   [A] [W] [W] [%] 

24 0,000 3178 6/120 23 1,15 0,0 27,6 0,0 

24 0,100 3123 6/120 50 2,50 32,7 60,0 54,5 

24 0,200 3069 6/120 78 3,90 64,9 93,6 69,3 

24 0,300 3019 6/120 106 5,30 95,1 127,2 74,8 

24 0,400 2981 12/120 67 6,70 125,5 160,8 78,0 

24 0,500 2933 12/120 81 8,10 153,8 194,4 79,1 

24 0,600 2883 12/120 94 9,40 181,5 225,6 80,5 

24 0,700 2836 12/120 108 10,80 207,8 259,2 80,2 

24 0,800 2782 24/120 60 12,00 232,0 288,0 80,6 

24 0,900 2736 24/120 67 13,40 258,6 321,6 80,4 

24 1,000 2691 24/120 74 14,70 281,0 352,8 79,6 

24 1,100 2646 24/120 81 16,10 304,0 386,4 78,7 

24 1,200 2599 24/120 88 17,60 326,0 422,4 77,2 

24 1,300 2550 24/120 94 18,80 347,0 451,2 76,9 

24 1,400 2502 24/120 101 20,20 366,0 484,8 75,5 

24 1,500 2420 24/120 109 21,80 384,0 523,2 73,4 
 

Tabulka 14 Tabulka hodnot z vlevo 
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38 Graf mnou  
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40 i=f(n) 

3.4  P2SZ447 
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2

aaj IRP  

Kde Ra Ia  

Zt  
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Ve vzorci  n k 

  

 

 d  

 k d

 Fe. 
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)( jmFe PPPP
 

[11]
 

3.4.1  

m  

 

 

 

 

 

srad
n

/16,314
60

30002

60

2
 

WMPm 76,2516,314082,0  

[11] 
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Doprava Doleva 

n M  m 

 
m 

 
n M  m 

 
m 

 

[ min-1 ] [ Nm ] [ rad/s ] [ W ] [ W ] [ min-1 ] [ Nm ] [ rad/s ] [ W ] [ W ] 

100 0,043 10,47 0,45 0,4 100 0,054 10,47 0,57 0,5 

200 0,046 20,94 0,96 0,9 200 0,055 20,94 1,15 1,1 

300 0,048 31,42 1,51 1,5 300 0,059 31,42 1,85 1,8 

400 0,055 41,89 2,30 2,3 400 0,062 41,89 2,60 2,5 

500 0,054 52,36 2,83 2,8 500 0,063 52,36 3,30 3,2 

600 0,056 62,83 3,52 3,5 600 0,064 62,83 4,02 4,0 

700 0,059 73,30 4,32 4,3 700 0,065 73,30 4,76 4,7 

800 0,058 83,78 4,86 4,8 800 0,067 83,78 5,61 5,5 

900 0,065 94,25 6,13 6,1 900 0,068 94,25 6,41 6,4 

1000 0,063 104,72 6,60 6,4 1000 0,071 104,72 7,44 7,4 

1100 0,065 115,19 7,49 7,4 1100 0,069 115,19 7,95 7,9 

1200 0,067 125,66 8,42 8,4 1200 0,071 125,66 8,92 8,9 

1300 0,065 136,14 8,85 8,8 1300 0,074 136,14 10,07 10,0 

1400 0,065 146,61 9,53 9,5 1400 0,076 146,61 11,14 11,1 

1500 0,069 157,08 10,84 10,8 1500 0,076 157,08 11,94 11,9 

1600 0,072 167,55 12,06 12,0 1600 0,074 167,55 12,40 12,3 

1700 0,073 178,02 13,00 12,9 1700 0,077 178,02 13,71 13,7 

1800 0,072 188,50 13,57 13,5 1800 0,080 188,50 15,08 15,0 

1900 0,073 198,97 14,52 14,5 1900 0,081 198,97 16,12 16,1 

2000 0,075 209,44 15,71 15,7 2000 0,077 209,44 16,13 16,1 

2100 0,076 219,91 16,71 16,7 2100 0,080 219,91 17,59 17,5 

2200 0,077 230,38 17,74 17,7 2200 0,080 230,38 18,43 18,4 

2300 0,080 240,86 19,27 19,2 2300 0,081 240,86 19,51 19,5 

2400 0,086 251,33 21,61 21,6 2400 0,081 251,33 20,36 20,3 

2500 0,087 261,80 22,78 22,7 2500 0,084 261,80 21,99 21,9 

2600 0,089 272,27 24,23 23,9 2600 0,084 272,27 22,87 22,8 

2700 0,085 282,74 24,03 24,0 2700 0,085 282,74 24,03 24,0 

2800 0,083 293,22 24,34 24,3 2800 0,085 293,22 24,92 24,9 

2900 0,082 303,69 24,90 24,6 2900 0,088 303,69 26,72 26,7 

3000 0,082 314,16 25,76 25,7 3000 0,090 314,16 28,27 28,2 

3100 0,083 324,63 26,94 26,9 3100 0,091 324,63 29,54 29,5 

3200 0,082 335,10 27,48 27,4 3200 0,091 335,10 30,49 30,4 

3300 0,082 345,58 28,34 28,3 3300 0,092 345,58 31,79 31,7 

 

Tabulka 15 Tabulka hodnot z  
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41 m=f(n) 

 

 

42 m=f(n) 
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3.4.2  

 

 

1 2 

hodnoty byly  

 

  

WPPP 522,2312,28321  

WnPm 92,2227610083,00083,0  

WIRP aaj 92,138,111,0 22  

WPPPP jmFe 16,15)92,1392,22(52)(  

[11] 

 

  Doprava Doleva 

M P Pm Pj PFe P Pm Pj PFe 

[Nm] [W] [W] [W] [W] [W] [W] [W] [W] 

0,300 27,30 24,66 2,55 0,09 32,10 26,57 2,81 2,72 

0,400 32,80 24,35 4,23 4,22 35,30 26,23 4,49 4,58 

0,500 36,20 23,97 6,08 6,15 40,60 25,81 6,56 8,23 

0,600 40,40 23,60 8,28 8,52 44,10 25,37 8,84 9,89 

0,700 46,90 23,22 11,03 12,65 51,40 24,96 11,66 14,78 

0,800 52,00 22,92 13,92 15,16 56,00 24,48 14,40 17,12 

0,900 60,80 22,53 17,42 20,84 63,00 24,08 17,96 20,97 

1,000 66,20 22,19 21,90 22,11 71,80 23,68 21,61 26,51 

1,100 82,00 21,80 25,60 34,60 82,40 23,28 25,92 33,19 

1,200 93,60 21,45 30,28 41,88 96,40 22,87 30,98 42,55 

1,300 105,20 21,12 35,34 48,73 104,20 22,44 35,34 46,42 

1,400 118,80 20,75 40,80 57,25 118,80 22,02 40,80 55,98 

1,500 138,20 20,34 47,52 70,33 139,20 21,30 47,52 70,38 

 

Tabulka 16  
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4 M

S PM 
 

Jak j  

 

s 

  

 

 

 

v 

 700W. 

4.1  

 

 

a)                  b) 

 

47  [14,19] 

 

 

 statoru, s 

v   

 

v rozsahu -  

z  
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, 

korozi.  

[13, 16] 

 

 BR  remanence - pole. 

 HCJ    

 HCB   M
 

 (BH)MAX  max. energ. produkt - 

 

 BA, HA -   
 

 

48  katalogu SELOS [16] 

 

Typ 

Remanence 
Koercitivita 

 
Koercitivita 

 
Max. energ. 

Produkt teplota 

BR HCJ HCB (BH)MAX T 

[ T ] [ kA/m ] [ kA/m ] [ kJ/m
3
 ]  

SmCo5           

S-21H 0,92-1,00 1274 597-677 159-175 250 

Sm2Co17           

S-23H 1,00-1,06 1433 526-732 175-199 250 

S-27H 1,05-1,10 1433 701-780 199-223 250 

S-28H 1,03-1,10 1590-2070 720-820 190-225 250 

NdFeB           

28EH 1,02-1,08 2388 780 207-231 200 

30EH 1,08-1,13 2388 812 223-247 200 

33EH 1,13-1,17 2388 851 247-272 200 

35EH 1,17-1,21 2388 875 263-295 200 

 

Tabulka 17  [15,20] 
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4.2 Plechy 

 

 

 

 

jejich obrovsk

 musela 

mne zase omezuje, je cena. 

sem dostal 

 

 

 

[9] 

4.3 Kostra 

 

Jak j  , jednou z 

vodu motork

 

 

V  

  

 

 

 

49 trubky od firmy PARADOX STEEL s.r.o. [21] 
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 0,5 1 1,5 2 2,5 3 3,5 4 4,5 5 6 7 8 9 10 

[mm]  

60     2,164 2,861 3,545 4,217 4,877 5,524 6,159 6,782 7,990 9,149 10,260 11,320 12,330 

62     2,238 2,959 3,668 4,365 5,049 5,721 6,381 7,028 8,286 9,495 10,650 11,760 12,820 

65     2,349 3,107 3,853 4,587 5,308 6,017 6,714 7,398 8,730 10,010 11,250 12,430 13,560 

70     2,534 3,354 4,162 4,957 5,740 6,511 7,269 8,015 9,470 10,880 12,230 13,540 14,800 

75       3,601 4,470 5,327 6,172 7,004 7,824 8,632 10,210 11,740 13,220 14,650 16,030 

80       3,874 4,778 5,697 6,603 7,497 8,379 9,248 10,950 12,600 14,210 15,760 17,260 

 

Tabulka 18  s.r.o. [17] 

4.4  

 

 

mikanit.  

 z  grafit s 

 povlakem 

  

 

 

[10, 12] 
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5 N  P2SZ447 
 

V 

motorku s  

P2SZ447 od firmy   

P2SZ447 s  16 

s   

 ak i pro motorek s 16 

 

. Program FEMM je (Finite 

Element Method Magnetics) 

 

 

[18] 

 

P2SZ447 s  

z  

 

, vedou k 

. Ve vzducho tok, z toho 

  

v   

S
BSB   

[11] 

Kde B  S  plocha v , 

 

  Fe se  v  

h  

mBfkP

mBfkP

PPP

vv

hh

vhFe

22

2

 

[11] 

Kde B m f frekvence, kh a kv jsou 

  

Z  

   

, 

 NdFeB. 
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y m 
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 kFe etry kh, 

kv, f a m  B reprezentuje magnetickou indukci 

BX  
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 B      

 Bmax    

 M    moment 
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5.1 Inovace motorku s  

 

, P2SZ447. Na 

programu FEMM. 

. O

  

 

 

 

50  motorku s  

 

 

na 

, v  1,94 T. 
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51  motorku s  

 

parametry jsou shrnuty v  Hodnota 

 na 0,316 T. Moment  na 0,78 Nm. Tento 

   

  

 

 

mmllp 13510905,15,1 3  

Velikost l  

  

 

Motorek 
B  Bmax M vm  dr  l   j Fe 

[ T ] [ T ] [ Nm ] [mm] [mm] [mm] [ W ] [ W ] [ W ] 

 0,316 1,94 0,78 8,3 52,8 90,0 52,00 13,92 15,16 

 

Tabulka 19  motorku s  
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5.1.1  

 

 

10 mm.  programu FEMM. 

 

 

 

52  motorku s  

 

 

 

53 v motorku s  
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WPPPP

WPP

W
B

B
PP

W
l

l
PP

mFej

mm

FeFe

p

jj

94,4992,2207,1295,14

92,22

07,12
316,0

282,0
16,15

95,14)
10135

1010
1(92,13)1(

10101010

10

2

2

2

2

10
10

3

3

10

 

 

P   , 

 i pro indukci v rotoru,  . 

 

Motorek 
B  Bmax M vm  dr  l   j Fe 

[ T ] [ T ] [ Nm ] [mm] [mm] [mm] [ W ] [ W ] [ W ] 

 0,282 1,89 0,84 5,6 57,9 100,0 49,94 14,95 12,07 

 

Tabulka 20 Parametry motorku s  

 

magnetu 

9 % z  

 

5.1.2   

 

20 mm. 

v  
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54  motorku s  

 

 

 

55  motorku s  
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WPPPP

WPP

W
B

B
PP

W
l

l
PP

mFej

mm

FeFe

p

jj

01,4992,2211,1098,15

92,22

11,10
316,0

258,0
16,15

98,15)
10135

1020
1(92,13)1(

20202020

20

2

2

2

2

10
20

3

3

20

 

 

Motorek 
B  Bmax M vm  dr  l   j Fe 

[ T ] [ T ] [ Nm ] [mm] [mm] [mm] [ W ] [ W ] [ W ] 

 0,258 1,90 0,87 4,1 61,0 110,0 49,01 15,98 10,11 

 

Tabulka 21 Parametry motorku s  

 

   

hodnoty. 

5.1.3  za NdFeB magnety  

 

, kterou jsem provedl, 

, NdFeB. 

B  = 0,316 T.  

 

 

B  = 0,316 T  -  

Bmaxr = 1,5 T  -  

Bmaxs = 1.9 T  -  

Hc = 883310 A/m -  

rr = 1730  -  

rs = 902,6  -  

rh = 760   -  

0 
-7 H/m  - permeabilita vakua 
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H
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s
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r
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r
rrmr

m

m
m

r

r

25,05,0
883310

399
2

399198
2

1
221321262

2

1
22

19810118
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22108,13
760104
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126105,0
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3

7

0

max

3

7

0

max

3

7

0

max

3

7

0

0

0

 

Ve vzorci 2 hm

 

 

56 

obvodu 

 

Rms 

Fm 

Fm 

R  

R  

Rmr 

Rmr 

Rmh Rms 

h 

 

motorku P2SZ447. 

 

h  = 0,5 mm -  

hr = 19 mm -  

hs = 118 mm -  

hh = 13,8 mm -  

hm   -  
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V upravil model v programu FEMM a nahradil 

magnety . P programu jsem magnetick  indukce ve 

 B  = 0,36 T. 

hdm. Bmaxs. 

 

 

 

 

B  = 0,36 T -  

Bmaxr = 1,5 T -  

Bmaxs = 1.6 T -  

d = 80 mm -  

hdm = 70 mm -  

hh = 13,8 mm -  

h  = 1,5 mm -  

htz     -  

hk    -  

hr    -  

hm   -  

                     

     

mm
h

hhh
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h

mmh
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B

lB

hlB
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B
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lB
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hhlBhlB
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22
2
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5,14

36,0
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4

3
333
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maxmax

max

3

maxmax

max

 

 

  

 . 
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57  motorku s magnety NdFeB 

 

 

 

58  motorku s magnety NdFeB 
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WPPPP

WPP

W
B

B
PP

WPP

mNFeNNjN

mmN

N
FeFeN

jNj

5292,2216,1592,13

92,22

16,15
57,1

57,1
16,15

92,13

1111

1

2

2

2

2

1
1

1

 
 

s   

 

  

motorek,  

%6,84100
18,337

18,285
100

18,3375218,285

18,285
8,0

98,0
8,232

11

12
1

11211

1
212

1

122
1

N

N
N

NNN

N
N

N

N
N

P

P

WPPP

W
M

M
PP

M

P

M

P

M

P
MP

 

Hodnoty bez indexu N1  indexem 

N1   
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59  magnety NdFeB 

 

Motorek 
B  Bmax M vm  dr  l   j Fe 

[ T ] [ T ] [ Nm ] [mm] [mm] [mm] [ W ] [ W ] [ W ] 

 0,360 2,03 0,98 1,0 60,0 90,0 52,00 13,92 15,16 

 

Tabulka 22 Parametry motorku s magnety NdFeB 

 

a 

,   

statoru. 
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5.1.4  

 

, 

,  pl

 

 magnety 

s , C a 

C  

Hc 

v B   velikost 0,34 T. Pro tuto 

hodnotu   

 

 

 

 

B  = 0,34 T -  

Bmaxr = 1,5 T -  

Bmaxs = 1.9 T -  

d = 80 mm -  

hdm = 78 mm -  

hh = 13,8 mm -  

h  = 0,6 mm -  

htz     -  

hk    -  

hr    -  

hm   -  

       

mm
h

hhh
d

h

mmh
B

B

lB

hlB
hhlBhlB

mmh
B

B

lB

hlB
hhlBhlB

k
mkr

dm

ss

dm
kksdm

dm

rr

dm
tztzrdm

9,23)
2

108,13
106,0102106,6(

2

1080
)

2
(

2

6,61078
9,12

34,0

22
2

5,41078
5,14

34,0

44
4

3
333

3

3

maxmax

max

3

maxmax

max

 



    

 62 

Po provedl c

v  

 

 

 

60   magnety NdFeB 

 

 

 

61  motorku  magnety NdFeB 
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WPPPP

WPP

W
B

B
PP

WPP

mNFeNNjN

mmN

N
FeFeN

jjN

31,5092,2247,1392,13
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2
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31,34131,50291

291
8,0

1
8,232

21

22
1

22221
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P
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W
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M
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Hodnoty bez indexu N2  indexem 

N2 ku s  

 

62   

 

Motorek 
B  Bmax M vm  dr  l   j Fe 

[ T ] [ T ] [ Nm ] [mm] [mm] [mm] [ W ] [ W ] [ W ] 

 0,340 2,07 1,00 2,0 62,0 90,0 50,31 13,92 13,47 

 

Tabulka 23 Parametry motorku s  
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, ale s 

NdFeB. 

5.2   

 

V   Nejprve provedu 

 

 

Motorek 
B  Bmax M vm  dr  l   j Fe 

[ T ] [ T ] [ Nm ] [mm] [mm] [mm] [ W ] [ W ] [ W ] 

 0,316 1,94 0,78 8,3 52,8 90,0 52,00 13,92 15,16 

 0,282 1,89 0,84 5,6 57,9 100,0 49,94 14,95 12,07 

 0,258 1,90 0,87 4,1 61,0 110,0 49,01 15,98 10,11 

 0,360 2,03 0,98 1,0 60,0 90,0 52,00 13,92 15,16 

 0,340 2,07 1,00 2,0 62,0 90,0 50,31 13,92 13,47 

 

Tabulka 24  

 

 

P2SZ447. 
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64  

Z 

  NdFeB. Tento 

motorek, e s 

 Bmax co  

 i statoru. 
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6 Z  
 

V sem sestavil  jsem 

sem podrobn

s 

jsem navrhl  

s . 

 

magnety   jsem 

Mnou sem  

sem se   jsem si 

 

mi 

k   

podklady z P2SZ447

P2SZ447. Z 

  P2SZ447

momentu jsem v  

 P2SZ447  %. 

 j  

 jsem se na kostru, magnety, a plechy rotoru. Navrhl jsem 

 NdFeB nebo SmCo sem navrhl 

rotoru z ,  

sem navrhnul 

z  

 

. 

  P2SZ447. 

 

 

. V tomto 

motorku jsem nahradi  mi 

 

 P2SZ447. 

, 

  

v  
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 klasick

 oproti 

motorku s  

  

 

 jako jednu z  inovace, 

m, ale ve vzorci  

. Dle 

  

 

motorek P2SZ447

 

Z , , z mnou 

,  

, 

by se    
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