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Analysis on the tribological properties of MRF for traction elevator

magnetorheological brake
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Abstract: Due to the particle self-wear and friction between particles and the working wall of
magnetorheological (MR) brake, the braking effect of MR brake will be affected. Therefore, it is very
important to analyze the tribological performance of MR fluid. In this study, four kinds of MR fluid (MRF)
were prepared with graphite and grease of silicone fluid as extra additives. First, the working condition of
MRF in elevator transmission device was simulated by four-ball test machine. The friction coefficient
changing of MRF was recorded, and the size of wear scar was observed and measured by image
microscope. Then, by measuring the changes of the rheological properties of MRF before and after the

friction experiment with rheometer, the influence of friction and wear on performance of the MRF in the
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device was analyzed. The experimental results show that the additive can reduce the friction of MRF to a
certain extent, and the rheological properties increase after friction. The prepared MRF number 3 has low
zero-field viscosity, high yield shear stress, and good stability, suitable for the MRF of traction elevator
brake.
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Table 1 Performance parameters of GH-MRF-350
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Table 2 Additive composition of MRF
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Fig. 1 Rheometer and the test module diagram
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Fig. 2 Four ball friction and wear tester
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Fig. 3 Wear pattern of steel ball (Experiment one)
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Fig. 4 Friction coefficient and the fitting curves (Experiment one)
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Fig. 6 Friction coefficient and the segmented fitting curves (Experiment two)



oM 137

[y

% 64 Mo AR R R AR R 2 B R R R A

HSE 1 5520 2 A4 A al LUK B, £ 18 48077 EE 455 T 0 2 Y119 8 458 2 JSORH X A 4 RS B L
22 S B/ RIS WA B R I TR as AT T 0 o A R P B 2 e A I o) 3l I ) B B AR R R B AT
WS 2 S (00 P A 00 50 ) 90 72 R LA AR RS 50 /N ) S R LA o LR 48 AR A D/ o e T O A R gl i
RESERGE o 78 BT BE A T T AL 72 TR P JBE 458 2 80 2 Ay 728 P e A 2l o LR P 98 o 0 194 e 2 o L AT
S LA T S A L | R R U ) sl A v U RE A B v ) Sl A% B A . el R B4 4
ROR B HLASIN 0.5 0 1 82 B9 5 3 BE A8 WOAH LIS 1 06 A0 s O ROR 2247
22 #RmERMERENIKLER

TEHEAT BE M X, A Al A WP s 2k i 7 ieos . b I 7 Ca) s WG TR R W B VIV )« 5 R SRV
SRIE B Z AR SR R BUIMA GGG 72 0.8 T WBE A5 AFE RIS 45 2 09 59 U1 AR 0 ) L 4 5 1 RO
ARWEAR T 1700 IR B RGN S Mg 5 3 G5 4 B DI IR 7 23 B T 13 06 1 23 06, BB I — €
f 47 88 1 B REAT RO KRG R A ST YT T o B 7 (b)) J2 3 B2 55 B U1 AR 22 (8] B9 5C & & BN ACAS [8] 45 T 51
GG 2 BT R 400 s I BRI R R 254.4 mPa-s, W45 3. %% 4 76 57 UI R A0 i 34
JIT SO A v S B DI AR AR Ol e I RS EE L A R S 0 R £ I A R B U0 ) 0N L B R
U1 o T A A 8 A 05 09 3 728 90 B8 0 U B2 0 39 R R I B A AN T

102
100 - . . mE1
A 1
80 - T 10 N gﬁg
r A = £=3
A P\_—g "
& P = o G5
< 60} g v i
= A & »
Yy =,
.‘R v 10° S R 3
I= Fvmg -
521 40F 2 v ' F % S : —
F B - —— -
= i . G151 S -
20t & T W52 : — .
- 453
adl ® %%4 -1 1 1 1 I
0 P 1 1 1 ] 10
0.0 0.2 04 0.6 0.8 0 100 200 300 400
TR BEB/T BIYIHAR y /57!
(a) T-BiliZk (b) n-y MLk

B 7 FREERERERE %

Fig. 7 Performance curves of MRF with different additives
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Fig. 8 Shear yield stress of MRF versus magnetic before and after testing ( Experiment one)
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Fig. 9 The zero-field viscosity of MRF before and after testing (Experiment one)
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