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A Study on the Effects of Additives on the Friction and Wear
Properties of PTFE Composite

Yong-Zig Kim* and Yun-Hae Kim**

Abstract

This study is mainly concerned with friction and wear properties for the piston ring of non-lubricating
air compressor which made of PTFE-polyimide composites. At the PTFE and polyimide alone mixture
specimens, PTFE80%-polyimide20%, which shows the lowest mean friction coefficient and specific wear
rate at 0.94nv/s sliding speed. In case of the specific wear rate, copper30% specimen shows the lowest
value of 2.537-5(mm3/Nm) in all specimens. It considered that the friction coefficient is affected by gen-
erating speed and quantity of wear film. In case specific wear rate, it is attributed to the fact that the sur-
face hardness of wear film is proportioned to specific wear rate.
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Table 1. Mechanical properties of pin

Mechanical} Tensile
” Hardness
properties| strength (HB)
Materials (MPa)
Gray cast iron (FC250) 275 188

1. Pin 5. Balance bar

2. Disc specimen 6. Balance weight
3. Axis of rotation 7. Ball bearing

4. Applied weight

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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Fig. 3. Relationship between friction coefficient and sliding dis-
tance according to the rate of filling of polyimide for slid-

ing speed at 0.94my/s
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Fig. 4. Relationship between friction coefficient and sliding dis-
tance according to the rate of filling of polyimide for slid-
ing speed at 1.88m/s
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Fig. 5. Relationship between friction coefficient and sliding dis-
tance according to the rate of filling of polyimide for slid-
ing speed at 2.83m/s
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Fig. 6. Relationship between friction coefficient and sliding dis-
tance with the addition of copper, CuO and carbon for
sliding speed at 0.94 m/s
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Fig. 7. Relationship between friction coefficient and sliding dis-
tance with the addition of copper, CuO and carbon for
sliding speed at 1.88 m/s
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Fig. 8. Relationship between friction coefficient and sliding dis-
tance with the addition of copper, CuQ and carbon for
sliding speed at 2.83 m/s

Fig. 9. SEM micrographs of the worn surface of PTFE100%
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Fig. 10. SEM micrographs of the worn surface of PTFE80%-
Pi20%

Fig. 11. SEM micrographs of the worn surface of PTFE20%-
PI80%

POR——
Shw. RORABAT

tERe Hsan

Fig. 12. SEM micrographs of the worn surface of PI100%
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Fig. 13. EDS micrographs of the worn surface of PTFE80%-
P120%
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Fig.-15. Effects of sliding speed on specific.wear rate for differ-
ent polyimide contents
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Table 2. Effects of sliding speed on specific wear rate for addi-

tives . I
(unit : 107" mm’/Nm)

Specimen | 0.98m/s 1.88ms 2.83mv/s
Copperl0 | 11.730 8.548 6.922
Copper20 6.817 3.906 5.228
Copper30 | 2537 4.437 4.478
CuO 10 8.662 5.423 6.094
CuO 20 3.011 7.881 9.528
CuO 30 8.157 1777 9.044
Carbonl10 4.394 3.888 9.269
Carbon20 8.880 4.633 5.961
Carbon30 | 13.090 4.680 5.501
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