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Study on testing device for rheological properties of magneto-rheological glues

Ye Yuhao, Liao Changrong,Sun Lingyi, Xie Lei

(Key Lab of Opto-electronic Technology & Systems, Ministry of Education, Chongqing University, Chongqing 400044, China)

Abstract : The existing commercial rheometer cannot satisfy the demand of the high shear rate and stress data of Magneto-rheological glue.
To solve this problem, a testing device with airtight cylinder shear mode is designed to measure the parameters of Magneto-rheological Glues
in this study. Based on the overall structural design, the relationship of the exciting current and the magnetic field is obtained by
establishing the analytical model of magnetic circuit in shear channel. The relationship is verified by the finite element simulation.
Considering the tilt between the rotor and outer cylinder, the torque transmission mechanical model is proposed to get the theoretical
relationship between the incline angle and the error of torque transmission. The prototype of testing device is fabricated and the tests for
Magneto-rheological glue are executed. The experimental data by testing device agree with those by Anton Paar rheometer at the low shear
rates. It shows that the test device can reach the measurement with high shear rate of 25 000 s ' and high shear stress of 200 kPa.
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Fig.1 Shear mode for test rheological properties of fluid
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Table 1 The characteristics of each mode
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Fig.2 Schematic diagram of the measurement cavity

MRG 25 B JE R 1] 3 B 7, b A B4 il £l iR vl
BB Sy s 1 v AL i, AT A B D) 3 8 7 £k e
PR R/ IN ™ A AN ] 568 88 14 1 30 , O T8 3o Jr B il % A T
TERE ALY L, I JEE 8 7 A AN [l ) AL . )
1 N e e Sl SE B R A SR R BT IR T 4
R S e A 0 f /5 G i S S AT 4
FEAE, EAHLE R AE R R AT PR AR R . AL
A 3o PTG T )RR X 2 B Dl v U /N L K
i JP P AR R AR 3 AR L A A8 55 45 B A A (7] 56
JETT A JEE e 1 B 3 AR 5 B U T 1956 2R, 5 SN
WA i AL R R I



2172 % M ® ¥ $38 %
R
BB X
‘ 2|k
‘ Ik 2% I T A2 ¥
i M) 2 i e — 1 T S S
. ‘ \ E :
U A pesees L ot
& : : A4
AR IS S My — i fpreeeeeeee v
WA E L AIHL A NS
| | B0 W) EEE >
{ [ poyrogr| ; o n T
b A BTk BRATKE R g BRI
I [

K3 MRG ke i P
Fig.3 Schematic diagram of MRG testing device
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Fig.4 Schematic model of magnetic circuit
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Fig.5 Comparison of theoretical model and simulation
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