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Performance Analysis of Bionic Jute Fiber Friction Materials

Chai Xingwang Yan Zhifeng Lin Fudong Sun Junjie Chen Donghui Ma Yunhai
(Key Laboratory of Bionic Engineering, Ministry of Education, Jilin University, Changchun 130025, China)

Abstract

Taking hair and wool fibers as the prototype, the structure bionics of jute fibers was conducted in two
modified ways: room temperature alkali treatment and heat treatment. The impact of bionic spiral jute
fibers on the frictional properties of the friction materials was investigated. The results showed that when
the content of spiral jute fiber was 3% and the helix angle was 66°, friction factor met the brake
requirements and its abrasion resistance achieved the most excellent. Spiral jute fiber increased the
friction factor of friction material at 100°C and 150°C. The friction factor of the spiral jute fiber reinforced
friction materials decreased with the increase of fiber at 200°C and 250°C. The friction factor of straight
jute fiber got the highest. Spiral jute fiber friction materials showed good wear resistance at 300°C and
350°C. The friction factor of the friction material decreased with the decrease of helix angle of spiral jute
fiber.
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Fig.1 Construct schematic of hair keratin molecular
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Fig.2 Bionic helix structure of jute fiber
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Fig.3  Friction factor curves of different content of jute

fiber reinforced friction materials under the condition

of elevating temperature
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Fig.4 Wear rate curves of different helix angles of jute
fiber reinforced friction materials under the condition

of elevating temperature

WP B, AE 100 ~ 150°C Ji il P9, J% 461 5% il
LA B I (N 1% ~5% ) A /N E S,



T BEOCIE A5 SR A AL B RR 2T 4 R 5 BB RETT O 351

HIEAR R . 7€ 200°C F| 250°C B JC ¥ R 2 2 1) B
T2 It o A0 1 Tt S 1 i, R T M YRR 4T
YT B R et Bt 2 U E TR B JRR AT 4 R 1
Z T EE TR AR 25 . IR IR SR A2 5
W By SR be S BN S 3R . 7E 300 ~ 350°C B,
TN B E TR JRR ZT 2 1) R A L 2R B A Y T
PERE , FF ELES i 7 BE R o JRR 21 2k (7 B 8 R EE 4 A
BOEARTE 0.3 ~0.4 Z 0], FF 4l sh 2K .

1210 ¢
T_1ox107}
g TR, /:o
Z 807" I N
& IR e fe ™
R T U S ARGy W,
3 .
£ a0 f
P
g ——0%  —=3%
2x10 °L —e= 1% —— 4%
cae D0 e 5%
T00 130 200 250 300 330
L/

PS5 AT 5 ik e TR JRR £ A4 09 50 P 5
TE T 2% 1R A B 45 3 ol 42
Fig.5 Wear rate curves of different contents of spiral
jute fiber reinforced friction material under the

condition of elevating temperature
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