B34k 1 h B X W L IE Vol. 34 No. 1
2021 £ 2 A CHINA SURFACE ENGINEERING Feb. 2021

doi; 10. 11933/j. issn. 1007-9289. 20201214001

NE UHMWPE AN E S RIREREFEERE ST

WAK? BEE? FEE
(1B T R2ERETR S8 ) TREA B 2L 430063 ;
2. B Kiz 4 TR AR O S TRISET I 430063)

FEE . STYELUYNRIN TS S A AR B A O 5 (14 07 5 5 BE R 2R MR R AR A 25 MU T 5 Ul 4 52 0G0  7ETCi sl /ol Ta0 T A #
AR AT S, PO AL BRAGHE 5 43 F 5 B £ ( Ultra-high molecular weight polyethylene , UHMWPE ) £F- 4 219 V5 4y 38 50 A4
BE IR EM AR R TEAR SR L% UHMWPE P42V s 0015 5 & b0k, BE9E S 45 5 B 7E 3R - 2R3 1] T BE IR 2
T BE R 5 SR AT YRS 2B B A O B SR A R IS, X B B TS A2 G AR B B 45 B R AT IR
R FHY 2 TR 6 G S5 40 4 P S BB X 2 6 R SO R R P L TET AT LR 5 0 BT . 5 SRR ], = Fh S 45 K 24 R A3 A 45 4
PRSI SRR I | e rh— )2 BUH 45 0 BT 3R A 2525 BE 4B R e B o, 30 00 PR RS B R P BRI T 77. 7% 5
67. 2% FEIRG TO0 T TR A R — 2 5 =28 h T HA T RS S8 HOTE R m e T BRI FORE A B Ry
BRI, RS WIS TO0 PR IN A S BE RPN T 71.5% 5 65.7% , = JZ 4N 73. 1% 5 60. 3% , i1 T
PER R W B P AR TS SRR AR e A A B T R A D R S S ST s I, iR R G E T T
BT R B A BRI 5 T SE M | BB 3 AT T s i Al

XA UHMWPE; ZP4e8W); W9, BEEES ek

FE %3S TB331;TH117

Tribological Properties of Steel Backing UHMWPE Fabric Composite

LIN Yudong""? GUO Zhiwei""> YUAN Chengqing' *

(1. School of Energy and Power Engineering, Wuhan University of Technology, Wuhan 430063, China;
2. Reliability Engineering Institute ,
National Engineering Research Center for Water Transportation Safety, Wuhan 430063, China)

Abstract ; Fabric reinforced steel backing composites have attracted much attention in the fields of aviation and navigation since it owns
excellent mechanical and tribological properties, which has good application prospects under oil-free or low-oil conditions. The modified
ultra-high molecular weight polyethylene (UHMWPE) fabric was used as the reinforcing part, and the composites was attached to the
stainless steel ring by hot pressing with epoxy resin. The tribological properties of the composites against 45 steel with a ring-on-ring
configuration in dry sliding were studied. The influence of the number of fabric layers and the sliding velocity on the tribological proper-
ties of the material was investigated. The thickness of the composite and the mass of the 45 steel before and after the tests was meas-
ured. The profilometer and scanning electron microscope were used to observe and analyze the worn surface of the composites and their
counterparts. The results show that the fabric layer can greatly improve the friction and wear characteristics of stainless steel, and with
one layer exhibits the best tribological characteristics under the experiment conditions, while under the experimental conditions, the
friction coefficient and wear rate are reduced by 77. 7% and 67. 2% on average, mainly produces abrasive wear; Due to the lower fab-
ric, the composite with more layers can maintain the better tribological characteristics of the fabric itself at higher sliding velocity, the
friction coefficient and wear rate of the two-layer fabric under the experimental conditions are reduced by 71.5% and 65. 7% on aver-
age, while the three-layer fabric are 73. 1% and 60. 3% respectively. Owing to the accumulation of frictional heat with accompanied by

the addition of resin chips and broken fibers, it mainly experienced adhesive wear and fatigue wear at the higher sliding velocity. The
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Experiment shows that the fabric exhibits better tribological properties and reliability under dry conditions, which greatly suits oil-free

and oil-less conditions.
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Fig. 5 EDS morphology of the fabric sample

microstructure before the test
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. Mass loss of counterpart/mg
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200 0. 85 0. 63 -1.15
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Fig. 6 EDS morphology of the fabric sample

microstructure after the test
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Table 2 Surface wear thickness of four samples

Wear thickness/mm

Speed/ (r/min)
NO.0 NO. 1 NO.2 NO.3
50 0. 062 0.035 0.038 0.036
200 0.325 0.051 0. 080 0.120
350 0. 604 0.154 0.134 0.136
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Fig. 8 Varies volume wear rate of 4 test samples

under different rotating speed
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Table 3 Wear surface morphologies of 45 counterpart
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