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Fig.1 Infrared spectra of (a)GF and (b)KH570 modified GF
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Fig.2 Hydroxyl reaction mechanism diagram
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Fig.3 Shore hardness of the composite materials
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Tab.1 Melt peak and crystallinity of UHMWPE composites with different GF contents

Melt peak

Melt enthalpy/(J-

Sample temperature/'C o Crystallinity/%
GF/UHMWPE 0/100 143.7 150.7 52.1
1/99 143.4 135 46.7
5/95 136.7 142.9 49.4
10/90 143.1 135 46.7
15/85 142.6 123.7 42.8
20/80 138.8 105.1 36.3
KH570-GF/UHMWPE 1/99 140.6 153.2 52.9
5/95 140.4 162.9 56.3
10/90 1383 140.2 48.5
15/85 140.3 135.4 46.8
20/80 131.2 114.7 39.4
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Fig.4 Linear thermal expansion of (a)GF/UHMWPE composites and (b) KH570-GF/UHMWPE composites
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Fig.5 Linear thermal expansion coefficient of GF/UHMWPE composites
(a): GF/JUHMWPE composites; (b): KH570-GF/UHMWPE composites;
(c): variation of the mean linear expansion coefficient of the composites with different GF contents
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Fig.6 Average friction coefficient of the composite materials
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Fig.7 Volume wear of the composite materials
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Fig.8 Wear surface morphologies of the composite materials

Tab.2 EDS energy spectroscopy of composite wear surfaces %

Element 5% 10% 15% 20%
CK 71.28 68.36 59.06 52.68
OK 12.00 9.98 13.13 19.73
SiK 2.29 2.27 4.19 6.68
AlK — — 0.72 1.37
CaK — — 1.71 2.65
Fe K — — 1.16 1.45

GF Ji 5 47 45 5% 1 i RF B B 3R T S8 AL VA A7 1E
[ B HH B 7 KR 8 AR T IX 3, i Bl B R T )
AU T SR, U B B R LB DL B N
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WA, SRR F AR T A, BEE B R T
BEAT, B U4 S K B T E A MR ET )
W JE T EOM R O N B ST, T B
1. GF i 5 4 H 10% (¥ 30 R B 453 3R i B 1 v AR
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HEAT X BE X A1 R R T N SEDRL T & 4 B 10% 9T 4R
JEE P R BOHF UE 1 K R IR . R B, ALV B Y
e, Ut B A BN GF B8 o 52 A M Rk IR T B R B
1M B8 L Ok I 1 B A5 AL EE D B M A T R O B A
£ GF Ji & 73 B0 15% H1 20% F) 1% B B 45 26 1 W 22 3]

KE K GF R, i A ¥ 2 o AR, X2l T
UHMWPE 2 {4 52 B 2 S AL FT 8. Tab.2 B & 44
BF R 1) EDS e 3l 70 #r 45 2R, N ] LLE Y, B
1 2 1H1 (1) Si e & B RS &3 B, 1IX 5 SEM
I 2 )25 B — 3. T ML /R EDS R B BT
Fe JUE , Ut W] GCr15 FL @l R A= 1 B, B 1 < Bk &
B> RT3 5 5, — D THD A2 BH T 04 R R i SEORE 5 = 1)
8 oo BGOK, 53— U7 TH A B R K GF 7R EE R
P o ik L R ok B2 S GCrl5 kA7 2 fil R 452, X
MR T EBRESEMERNE K. BEEKIHE
BEE i 7 B kL, i B R GCr1S MBS T, TE Rk T
UHMWPE-GF-GCr15 = 4 B& b BE it . [6] I 7£ ) 51
FEE R A B ) AR T, Z B AR 8 V)R T,
FEAE TR ST R0, s L 5T B A

3 g
A X 4% 7 GF/UHMWEPE F1 4 KH570 2 1 11
KH570-GF/UHMWPE & & # L, 0 it 50 7 H#



8

AT N R T e A BE R MR RE L SR
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) Si—O—Si 4514, 3% 15 UHMWPE JE 44 1) Zh 45
M. %N GF 7] LA f# UHMWPE () 2% Thi B F $2 7, H
UHMWPE & & #4 R} A Il B B SEOR) 25 & 38 n i
1K . GF R & F1 KHS570 18 557 % UHMWPE (1)
Y& MG RS, BB GF & &, 45 & E %k Bt
& N

(2) GF/UHMWPE #1 KH570-GF/UHMWPE & &
ORI B K R BOBE & GF 10 & = T & 1M 3F 0 4
fi. 30~80 °CIF, ¥ In i & 43 #5 20% £ KH570 2 1%
AbFE GF B 5 & MBI 26 2 1K & 2 EE 46 UHMWPE
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WPE ) #42 JIK 14 BE
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etk £, MR T UHMWPE (1) 2% [8] 2 22 11, & 4E A 5
LR, TE B P FE b i BB S GF B ok, 3K
GF 5 GCr15 % BE , {f EE4 R4 1Tt

(4) GF/UHMWPE #1 KH570- GF/UHMWPE & &
PORE () B 451 5 Bl JEORE 2 5 48 i 19 OK, 76 GF SR
5 0 & A [H B9 5L, KHS70-GF/UHMWPE & & #4
B ) BE 15 B AR K T GF/UHMWPE & 4 ¥ B 1 & 45
& 4 UHMWPE H T 8K 1) Bl B2 A7 7E 7™ = 1Y) B
BE 451, /> & GF [ X\ B 8% 52 7+ UHMWPE (¥ fiif B Fi
B 5 M g, (K& & GF [ KH570-GF/UHMWPE & &
MOBEEE RN B 2 B 57 B M AR . e
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1, 2 AL IR R 9 57 B AR = A B L B A0
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Thermal Expansion and Tribological Properties of Glass Fiber Modified
UHMWPE
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(1.Wuhan Research Institute of Materials Protection, Wuhan 430030, China ; 2. State Key Laboratory of Special
Surface Protection Materials and Application Technology, Wuhan 430030, China ; 3. Hubei Longzhong Laboratory,
Xiangyang 441000, Hubei, China)

ABSTRACT: In order to reduce the thermal expansion coefficient of polymeric friction pair materials and expand
their applications in a wide temperature range, GF/UHMWPE composites were prepared by hot pressing with
untreated and silane coupling agent KH570-modified glass fibers (GF) modified with ultra-high molecular weight
polyethylene (UHMWPE). The microstructural differences between the two fillers were characterized by FT-1R; the
melting point and crystallinity of the composites were analyzed by differential scanning calorimeter (DSC); the thermal
expansion rate and thermal expansion coefficient of the composites were determined with the help of thermal expansion
meter (DIL), and the tribological properties of the composites with different mass fractions were investigated under dry
friction environment. The results show that the GF modified with KH570 formed a stable Si—O—Si structure, which
improves the bonding with the UHMWPE matrix; GF can effectively improve the thermal expansion performance of
UHMWPE due to its low thermal expansion coefficient and its ability to form a strong force with polymer chains; the
friction coefficient of GF/UHMWPE composites decreases and then increases with the filler content, and the wear
coefficient increases with the increase of filler content. At the same amount of filler, GF composites modified with
KH570 have better interfacial adhesion and comprehensive properties than untreated GF/UHMWPE composites.

Keywords: ultra-high molecular weight polyethylene; thermal expansion; tribological properties; modified



