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A Study of Sliding Friction and Wear Properties
for PTFE Layer coated on Steel

Lee, Han-Young'
Dept. of Advanced Materials Eng. Keimyung University, Korea

Abstract — PTFE is generally utilized as the form of composites with adding various fillers. The purpose of this
paper lies on clarifying the friction and wear properties of the PTFE coating layer on steel. Especially, the effects
of PTFE powder size for coating and surface roughness of the counter material on the properties are investigated.
Sliding friction and wear tests are conducted at several sliding speeds by employing two types of PTFE coating
~layer using different powder sizes. One type of coating layer is composed of uniform fine powder, whereas the
other type is made up of mixture powder of different sizes.

As results, it is found that PTFE coating layer are effective to improve the wear resistance and to reduce the fric-
tion coefficient. It is clear that PTFE coating layers are abrasively removed by asperities of the counter material
during sliding contact. However, PTFE coating layer with uniform fine powder shows somewhat better wear
resistance than that with mixture powder of different sizes in low sliding speed region. It can be seen that the
wear of the coating layer are drastically reduced because wear fragment from counter material are transferred to

the coating layer. On the other hand, friction coefficient is shown not to be directly related with PTFE powder
size in coating layer.
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Fig. 1. Comparison between two PTFE coating layers.
nREA] gokl A8 ZHEEY ohel 3% PTFE AMRA ZE primary wheel cover®] Al E7MQF
o] Age] HEAR] ALSHAM T3 ouE 7 A7 A SHP1(0.15%C, 0.6%Mn, 0.05%P, 0.05%S)S
o] Ergsirt. ARt A e] TS FAABIx4mm)SE T
E dFoMe PTFE 9838%9 Y= FUdsh}

A7|BXE7t dolgt = FR/e =4
2A) ol 2 coating Sl ol HZ®WSFO i3] A
A71E F £HZ 3} primary wheel cover AEE

A2 vlnd slEvEEAS 2Ak, A Ean)

e

2. MEH 3 LY

A|HAL diaphragme] 2221 12 mm 749 @4
7 STC5(0.8~0.9%C)2] 73S 10x6.4 mm=E 713
g H ol Hdl Cce Pt A% 3lEHE AgS sk
Qe BA4A] PTFE ZEE 31} o) 8 98
22 DuPontAte] A|F 5 80| X4 =7|7} &
YU Teflon 1 ELAEFNS #313) Mgl &
A3 ARE FAE Teflon 2 FHHFHI #406)S
ALRERTHT]. ©1E2] coating 3 YEEES =
Aol =X A4S st Wao= 23y v
= AlE dHA| AL 7.

2 AL AE7] FFE A #8 A27](Ra)
7} 0.828 umS! AT 0.048 umQl F FF FNAE
TH] AT

n) i npERt R Al E S plate on discF el AE7E
ARRBIATHS]. AlEEAS Ao Arks 2790 pv
(2.1 MPacm/s)yS 3123l 352 326 g0 2 U3}
A B &R AEEE 042, 1, 2, 3, 4, Sm/s7}
A 627% AR oln FrEAR = 10 km7HA]
2 Sl BE AEe A T5E A Bsine

o viRERe o] mpAARni} FFALE S
skt
3. Mudat d

3-1. PTFE 2EE &4

Fig. 12 Teflon 1% Teflon 2 ¥ 7/ +4&
ol g3 T FHe| F3} ArH(OEM) B FAK

Vol. 24, No. 2, 2008



98

P

Teflon 1

SEM

CKa

FKa

Fig. 2. Cross-sectional SEM images of each PTFE coating layer and the results of C and F analysis.
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Fig. 3. Variation of wear loss and friction coefficient
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Fig. 4. Wear characteristics as a function of sliding distance at various sliding speeds.
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Fig. 5. Wear characteristics as a function of sliding speed.
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Fig. 7. SEM images on worn surface of PTFE coating layers.
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