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Reciprocating sliding wear behavior of plastics against steel
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Abstract -

Friction and wear test was performed for nylon,

acetal resin, and

PTFE(polytetrafluoroethylene) under reciprocating dry sliding conditions against a steel
counterpart. Friction coefficient and specific wear rate were analysed as a function of
sliding distance and applied load. The worn surfaces of plate and disc specimens were
observed using SEM(Scanning Electron Microscopy). The experimental results show that
acetal resin exhibited lowest wear rates whereas PTFE possessed lowest friction
coefficient. The prominent wear mechanisms found were adhesion and abrasion.
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Fig. 1 Schematic view of the test rig



2 Holes ¢ 4.6 -

nhé | i
: | : ,j

o ¢ e
(a) Plate (b) Disc

Fig. 2 Test specimens

2.2 A H A =
gHolE Az2e UYL, ohATFX,
a8l3 PTFES A 7HA], t23+ SM45C

g 47 At Agsgen, AR A
A2 Fig. 201 ek

Zdole AASe AYEHL Table 1
o vhERA ST

Table 1 Properties of plate specimens

Materials Acetal
. Nylon . PTFE
Properties resin
Specific weight 1.14 1.37 211
Tensile strength [MPa] 62,2 65.1 -
Surface roughness, Ralum] 1.05 0.86 1.34

Table 2 Test conditions

15N(0.125MPa}, 29N(0.25MPa),
57N(0.5MPa), 85N(0.75MPa)
200, 400, 600, 800, 1000

Applied load

Sliding distance {m]

Sliding stroke {mm] 15

Sliding frequency [Hz} | 10

Environment Air

Temperature Room temperature

Humidity 35 ~ 55%
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(b
tested plate
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Fig.6 SEM images of the
specimens  (a),(b),(c),(d) - Nylon,
(e),(f) - Polyacetal, (g),(h) - PTFE
: the arrow denotes sliding direction,
normal load 85N, sliding distance
1000m.
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(d)

Fig7 SEM images of the tested disc
specimens (a),(b) - Nylon, (c),(d) -
Polyacetal : the arrow denotes sliding
direction, normal load 85N, sliding
distance 1000m.
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