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Abstract: This paper introduced the preparation and properties of two kinds of key materials of bridge
bearing made from Ultra High Molecular Weight Polythylene(UHMWPE) composite material and pure
Polytetrafluorethylene powder(PTFE).The results showed that: the mechanical properties,prominent,creep
resistance,wearing resistance of UHMWPE composite material are better than PTFE, so it is an ideal wear
composite material for high-speed railways and highway bridge bearing.This paper analyzed the wear
mechanism and pointed out the key factor of influencing wear-resistant composite material through the
morphology characterization of UHMWPE composite material.
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Figure 1. Tooling Schematic diagram of load-carrying capacity
testing
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Table 1. Test conditions of friction for UHMWPE composites and pure PTFE

21 UHMWPEH & 44 KBl 5 PTFEM I B8 1 52 I8 % 44 1

S A1) JENJ)/ o [l TH i PESE A b SRl

UHMWPE 52 £ bR} 45)Pa 21 +10C + 10mn 15mm « 5" 50kn

PTFE #1H 30MPa 23 +5C + 10mn S + 5 10kn
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Figure 2. Tooling Schematic diagram of friction
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Figure 3. The products of UHMWPE wear resistant composites
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Figure 4. Configuration drawing of pot rubber bearing
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Table 2. The physicomechnical properties of UHMWPE composites and PTFE
# 2 UHMWPE S-&4 S PTRE AR EEH AT A2

MRy
PERETRbR L) W7 12
UHMWPE & & #441 PTFE #1 %}
wE g/cm’ GB/T 1033 0.94 2.17
B R Al MPa 1S0 2039-1 37.3 28.5
AL MPa IS0 527-1 43.1 37
W % IS0 527-3 320 380
YA MPa GB/T 1040 826 420
FEAi oA MPa GB/T 1041 35. 4 27.9
25 i oA MPa GB/T 9341 18.7 12.3
ﬁ Fabd 2 K. ASTM D4020 v v
J -60°C KJ. m* NB 17.3
2.3 M#uitkge Jt, 1k%] 58°C, 5 PTFE #pRMEE. 1 HH SR

YA TR B LRI HGE B RIT . St gy W3R ENE— 6%, AR PTRE PRI T4 2 52 SR T 5
%) 45°C, &T PTFE MEHAVIRIEEL: #EREZE, ORI TR, R e T AR, AR
SIERHL 0.3 W/msK, SRR PR T AR N o AN, AR T E
LIRSS 1Y) UHMWPE 52 A 0B T i A I

Table 3. The heat-resistance properties of UHMWPE composites and PTFE
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_ e N o BOfE

PERETEAR XA PR 92 —

PR A e s UHMWPE &2 4 bR PTFE F1E}
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Figure 5. The creep rate of UHMWPE compounds and PTFE under different pressures
Kl 5 UHMWPE S5 848 S PTRE MBI 77 R IRiG AR %
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(a) 90MPa (Left: PTFE, right :UHMWPE composites)

(b) 190MPa (Left: PTFE, right : UHMWPE composites)

Figure 6 Sample drawings of UHMWPE composites and PTFE
under different pressures
creeped after 24 hours
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Figure 7. The SEM of wear surfaces of pure UHMWPE and
UHMWPE composites
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Table 4 The wear-resisting property of UHMWPE composites and PTFE
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PERETR bR L ¥y RS NARES
UHMWPE &2 & 44} PTFE 4 ¥}
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VIR R R AL / el TN v 0. 0035 0. 0027
LR FER um/km  PE 0. 4 13.5
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Figure 9 Sample drawings of two kinds of wear resistant materials
tested different miles under the same conditions
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