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Transient Temperature Field of Magneto-rheological
Fluid in Transmission Device

Wang Daoming Meng Qingrui  Hou Youfu Tian Zuzhi
(School of Mechanical and Elecirical Engineering, China University of Mining and Technology, Xuzhou 221116, China)

Abstract; A transient heat conduction equation under slip condition was established based on Bingham
model and heat transfer theory firstly. Then, numerical simulation and experimental study were conducted
to analyze the temperature distribution in both axial and radial directions as well as the effects of slip
power and gap size on the temperature field. The results showed that there existed a temperature
difference among the radial gaps, and the temperature gradually decreased from the inner gap to the outer
gap. Moreover, the temperature difference between the radial gaps increased with the slip time. Surface
temperature distribution of magneto-rheological fluid remained basically the same at various times. The
maximum temperature appeared in the central of the working gap. The temperature of magneto-rheological
fluid increased linearly with the slip time. Meanwhile, the temperature rise rate accelerated with the
increment of the slip power, while it declined with the increase of the gap size.
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Fig. 1

Structure scheme of a multi-disk MRF
transmission device
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Fig.2 Computational model of disk-shaped MRF transmission
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Fig.3 Finite element model of transmission device
x1 EHEREEMOMBERE

Tab.1 Material properties of each component
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T 78 W (MRF) 3090 1000 1
44 (Cu) 8 900 390 393

3.2 BREH

(1) 7E ¢ =0 B 20 3% B A% 2l 5 8 % AU T, 0
25%C ,

(2) 1% a4 & A1 3 w5 8 [ 2 <) R B A2 AE A
SRS UL A AN B S A A R 5 TR AR T, X
BEHMMER a« 9.7TW/ (m*K),

(3) MR (5) o, B AR Q 54 r M R4
PEICZR BRI, 25 > AR ) DX 3804 A A3 D) AR o) A
JE 28 A 1) 5 2t I AE 9 A B

3.3 HE&ER
3.3.1 YA LA

(1)l rig [8] B2 38 1 53 A

HIIEL TRl e sh e BALA 8 A T AR M B, &4
T BT DAY 49 0 6 22 Y, 7 1) A 4% TR B 00 0] i
HD ~ @, B [ A L P AR AR ] (5 T 7 b

b 1) O B AN TR, 5 A0 B A 4 IR PR AT AR 22 S
Wi 5 @ ~ @Y 4 A ] B, A5 21 Bl 1 2% ) B b w4
Ui A2 VR Uk P2 R ) g A AL B 4 B, He, Dk A
T 13 G Ak 1 6] B, @) S A ER [ BRE, T @A A T

H Z 8] 1] B
01 = WEO
—a— [l @
60f —— M@
o —o— [ E @
3 50
IS
=
o= 40
30
20

0 10 20 30 40 50 60 70 80 90 100
T FN R /s

VL 4l ) 5 A o 7 T B 25 ) 725 1k i 2%
Fig.4 Temperature variation curves of MRF with
time in different radial gaps
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Fig.5 Surface and section temperature field of MRF at various times
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Fig.7 Temperature variation of various radial points under different slip powers
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Fig. 11 Temperature variation of MRF in different radiuses
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