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FRICTION AND WEAR PROPERTIES OF AL UMINUM BORATE
WHISKERS MODIFIED BISMAL EIMIDE RESIN

HU Xiaolan'?, L IAN G Guozheng"" "
(1. Department of Chemica Engineering, Northwestern Polytechnical Univerdty, Xi’ an 710072, China;
2. Department of Materials Science and Engineering, Xiamen Univerdty , Xiamen 361005, China)

Abstract :  Thefriction and wear behaviors of aduminum borate whiskers modified bismale@mide resn were investgated at
different couwpling agents and whisker contents. The results show that wear resstance can be inproved by adding aluminum
borate whiskers. Couwpling agents have no marked influence on the friction and wear resstance, and the friction coeficient of
the composte reved sincreasng tendency with the prolonging frictiona time. At a relatively lower whisker content , the wear
of the compostesis characterigtic of adheson and fatigue. When the whisker content is higher than 8 %, it is dominated by

fatigue, and accompanied by adheson.
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Table 1 Coupling agents versusfriction - and wear -resistance of the composites
Properties Mass fraction of Friction Wearing width Volume wearing Wear rate
P whisker / % ooefficient / mm capacity / mm? /(10" Smm® (N-m) " Y
Resn / 0. 322 4.51 2.60 4.39
KH921 5 0. 563 4.36 2.41 4.07
KH550 5 0.421 3.83 1. 60 2.70
BE4 5 0.503 4.10 1.99 3.36
Untreated 5 0. 354 3.73 1.51 2.55
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Table 2 Whisker content versus the friction - and wear -resisance of the composites

Properties Mass.fra:tion of Friqipn Wearing width Voluw weari r;g _ 6Wear3 rate .
whisker / % coefficient / mm capacity / mm / (10" °mm® (N-m) ")

Resn / 0. 322 4.51 2.60 4.39

Untreated 0.354 3.73 1.51 2.55

0. 325 3.07 0.84 1.42

12 0. 550 5.26 4.23 7.15

BE4 0. 390 4.21 2.16 3.65

0. 503 4.10 1.99 3.36

12 0. 576 4. 77 3.15 5.32

’

(¢) Untreated whisker (8%)

4

(b) Untreated whisker (5 %)

(d) Untreated whisker (12 %)

SEM

Fg.4 SEM photogrgphsof the worn surface of the resn and the compostes

© 1994-2007 China Academic Jou

al Electronic Publishing House. All rights

served.

http://www

nki.net



. 25 .

( 12%),

2 3 BE4

2.3 AIBw/ BMI (2) BMI Resin
4 AlB.,//BM !
SEM ( 4(a)
1 ( 5(3.) ) , {b) AlBw (8 %)/ BMI
5 AlBw/ BMI SEM
1 Fg.5 SEM photogragphsof the tranger film
’ ’ of the pure resin and AlBy/BM |
5% SEM (
4(b)) : : 3
: (1)
8 % , 8%(
SEM ( 4()) ) 4.51 mm 3.07
, : mm; 4.39x10"°mm® (N-
, : m) 1.42 %10 ®mm® (N- m)
SEM ( 5(b)) : 2 ,
, ( 5@@), :
: (3
12%
( 4(d) (1] : : [3].

J © 1994-2007 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



, 1993, 11(3) : 213.

[2] . §c [31. , 1999, 29(3) : 18.
[31. , 2002, 19 (8] . [M].
(3: 56 , 1997.
[3] Chung S, Hwang B H. A microstructurd study of the wear be- [9] , SN

haviour of SC¢ Al compostes [J]. Tribology International , [3]. , 2001, 21(6) :

1994, 27(5) : 307. 452
[4] , .. [10] , /

[31. , 1999, 13(5) : 55. [31. , 1999, 18(3) : 472- 474.
[5] . 6061 [11] :
[3]. , 2000, 17(2) : 34. [31. , 2001(2) : 26.
(6] , : [J1. [12] [D].
1995, 12(4) : 1. , 2002.
( 20 )
1. ,
2. , QT900-3 )
QT900-3 ZW-1A Cwz1
: : 1530 - 1480 ,
3.
1996 )
150 words ,
().

1. : “ ltisreported " ) Extendveinvegigations show that " * The author dis
cuses ” ) Thispaper concerned with " ; “ In this paper ,” ,  Yinde
tail” 13 bridly” “ hereﬂ 113 ne/\/” 13 mai nl y!!

2.

3. (Background Information) ;

( ),



