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Abstract

To increase the torque capacity, the torque-transferring formula was deduced from electromagnetic
force theory of virtual displacement according to working mechanism of magnetic particle clutch. The
FEM model was established based on theory of Maxwell equation for analysis magnetic field and its
simulation results conformed to the test results. According to the simulation results, improved design was

made on magnetic particle clutch. The results showed that the improved magnetic particle clutch had a

remarkable effect on the torque performance, and its torque performance increased by 45% .
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Fig. 1  Structure of magnetic particle clutch
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Fig.2  Structure of magnetic particle working state
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Fig.3 2-D geometry model
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Fig.6 Relationship between B and U

Wy 85 5 AR A M, AR G, /I U fy 440 A I 0 7%
JEV R B A3 A BN &L T R IR B R B
w22 T b G B AkFE T LS T, BT
TR, AR 8] B 493 1 J v 9 B ol 0.7 T, K
MOAN . A AR SEIG K U, G 1 A0 X R K, 1% 8% 1
BHL A0 K Ak 2 3 K, AT 2 3 AR B B Bl U 35K
T 3G KA i 22 , BRI 6 v M, M DX [R] i i 2

7 SN 5 BE 3 A [

Fig.7 Painting pictures of original design

magnetic induction

B 7 i B A o e B AL TG e BT Pk
R R AN I T RN 5 R A B A I AN
PR3 S d e b T F Xof I B DA Bl 0 3 64 5 1
VA SR A, 30 o U R IR T O 6 18 L i e



38 ok BB o IR

2011 4

P8 A T SR SR JRE T (R S L, X4 e T A
IF B2 S 1 it 2 2 38 AR A T
2.4 RAWRIE

S 6 A5 L o3 B R K T B a3 A 45 R B T S
PR GE SCHR [ 8 1 rp 1 1 56 K K8l Ak B 7 325 % F 72
X GISERE AT Tk, K73 K =1.163 x 107,
g 1 s mR A LI B O5 HiF AR 5
W5 SRAAW) & Ul Wl B M AR B B

®1 REMEERSRBERIL

Tab.1 Contrast between simulation and test results

N-m

W U/A P HE5 R iR 50 45
0 0 1. 046
100 4.556 5. 630
200 19. 36 19. 50
250 30. 04 30. 00
300 42.24 41.92
400 66. 25 67.13
500 79.95 80. 77
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Tab.2 Simulation results of torque transfer performance

before and after improved N-+m
W U/A &) Bt A
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