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A Study on the Effects of Friction and Wear Properties of
PTFE Composites for Oil Free Air Compressor
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Abstract

Recently, PTFE-polyimide composites are being used self-lubricating parts for industrial field.
Thus, this study is mainly concerned with friction and wear properties for the piston ring of non-
lubricating air compressor which made of PIFE-polyimide composites. The friction and wear test
was carried out for the different composition ratio under the atmosphere room temperature and
constant load of 7.69N and their friction and wear properties were compared with each other at
various sliding speed. Notable results are summarized as follows. PTFE 100% showed that friction
coefficient was almost same values at 0.94 and 1.88m/s but the value was decreased at 2.83m/s
because the friction temperature is higher than low speed. PTFE 80%-P1 20% showed the lowest
mean friction coefficient at 2.83m/s. PTFE 20%-PI 80% showed the highest friction coefficient at
0.94m/s and the value was decreased at high speed but the value is higher than other materials
except PTFE 100 %. PI 100% showed the highest friction coefficient at 0.94 and 1.88m/s because
adhesive wear mainly occurred that speed. PTFE 1009 showed highest specific wear rate on the
whole. Specific wear rate of PTFE 80%-PI 20% was almost the same value with PTFE 20%-PI 80%.
PI 100% showed the lowest value at high sliding speed because the friction surface was thicken
and carbonated by high friction temperature.
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1. Pin

2. Disc specimen
3. Axis of rotation
4. Applied weight

5. Balance bar
6. Balance weight
7. Ball bearing

Fig. 1 Schematic illustration of friction and wear
test apparatus
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Fig. 2 Effects of additives contents on hardness
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Table 2. Effects of sliding speed on specific wear
rate for additives

(unit : 107 *mm?¥Nm)

Specimen 0.98m/s 1.88ms 2.83m/s
Copper10 11,730 8.548 6.922
Copper20 6.817 3.906 5.228
Copper30 2.537 4.437 4478
Oxide copperl0 8.662 5.423 6.094
Oxide copperl0 3.011 7.881 9.528
Oxide copperl0 8.157 7.777 9.044
Carbonl0 4.394 3.888 9.269
Carbon20 8.880 4.633 5.961
Carbon30 13.090 4.680 5.501
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