5550 %, 5 12 T & @ B W H Vol.50, No.12 105
2022 4F 12 f ENGINEERING PLASTICS APPLICATION Dec. 2022

doi:10.3969/j.issn.1001-3539.2022.12.018

A% PTFE/GCrl5 d A& SN34S
FERE M BE 221

B—W, 208, BRI, =R, XI=1F, X, EFX
(PR R 5 2l Pe , R 650224)

FEE R A ke TH K GCrl5 éxbﬁtéﬂitﬁ%]%% B R 24, 38 iE MRTR 48 B 513X 3e ALl 4K GCrl5 4h 7k
AR AB &) 9 AL T K (PTFE) #9352 M AR, 3R 20 R B I 38 IR A5 (R I8  Am i 18 78) L R B #£3%(100, 500, 1 000 t/min)
TR BAH R (R RH = A 8H KE ,,\#ﬁ)'FXT/"PTFE 8 JERR BRI AL . KR I B AR (CFD) ik & 52 Btk 47
Bt 5L, A) B Fluent B AT 45 R IR R R R MR IRARSD RO Rof . BER 4R A, 8B A 8 i Mos X 4k
ABBHR RBEFAGARES, L P RERNFZ A RAEREST. EFRHERTHTOADLET 2, 374

T REM M, EEAL T K, 3R AR E SR GRAE R . ERER T, BB R A = A B AR TR
BUF, ARG LM R EA T ki, WIEE T, R BRI ESOR T, AR BE AR K 27.60%
KRR B w9 AT H/GCr1 55 A 8 424 CFD A% A SR B 45t
FESES: THI17  XEHRIA: XEHE: 1001-3539(2022)12-0105-08

Effect of Microweaving on the Lubrication Characteristics and Friction Properties of
PTFE/GCr15 Bearing Steel
Dai Yifan, Li Juan, Chen Wengang, Li Hao, Liu Yunwei, Liu Wei, Tan Zefei
(College of Machinery and Transportation, Southwest Forestry University , Kunming 650224, China)

Abstract: Different shape textures were prepared on the surface of GCr15 bearing steel by laser processing technology, and the
tribological properties of polytetrafluoroetylene (PTFE) pair of GCrl5 bearing steel were tested by MRTR friction and wear tester.
The friction and wear properties of PTFE under different lubrication conditions ( water lubrication and oil lubrication ), different ro-
tational speeds ( 100,500, 1000 r /min ), and different texture shapes ( circular texture, triangular texture , and water droplet texture )
were investigated. Computational fluid dynamics ( CFD ) method was used to simulate the experiment, and Fluent software was
used to simulate the results to explore the influence of different shapes on fluid dynamic pressure. The results show that the lubricant
can produce wedge effect through the convergence zone and improve the bearing capacity of the lubricant, and the water droplet tex-
ture and triangular texture have better effects. Cavitation occurs in the flow field of lubricating oil at medium and high speeds, which
inhibits the formation of negative pressure and increases the positive pressure, and promotes the improvement of friction and wear.
In water lubrication, circular texture and triangular texture have better antifriction and antiwear performance at low speed, while wa-
ter droplet texture is more suitable at medium and high speed. In oil lubrication, the anti-friction and anti-wear effect of water droplet
texture is the best, and the optimal anti-friction efficiency reaches 27.60 %.

Keywords: polytetrafluoroetylene /GCrl5; surface texture; CFD simulation; friction and wear
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