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ABSTRACT

Fuel economy has always been a major issue in the automobile industry, especially owing to the associated

environmental concerns. It is widely known that only 5-20% of the energy generated by automobiles running

on internal combustion engine engines is used as power, while the rest is consumed because of friction

between components. The main components of the reciprocating piston type compressor used in vehicles, such

as the shaft, swash plate, piston, and cylinder, cause severe energy loss owing to frictional contact between

each other. The wear contact between the main shaft and the other components is particularly severe. Most

quality issues arise owing to the sticking phenomenon that occurs between these parts. In this study, a

coating solution to reduce friction is prepared by mixing adhesive solid lubricant, organic binder-polyadimide,

inorganic binder (Binder), and graphite in four different ratios, and the best combination is determined.
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Table 1 Composition of coating samples(wt%)

Composition Cl C2 C3 C4
PAI 15 25 15 15
PTFE 15 15 10 15
Graphite - - 5 5
MoS, - - 10 -
Carbon Black 3 3 - 5
Solvent 67 57 60 60
Total 100 100 100 100
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Coating area

Material area

Fig. 1 Diagram of solid lubricant film

Table 2 Surface roughness of coating samples( 11 m)

Surface Roughness Ra Rz
R1 2.2 15.23
R2 44 27.46

Fig. 2 Test samples

AlHe AAA = HEAA] aluminum AF=E F
A5 mm A7 55 mme] YE5Fo 2 AFEHAL =
Y348 AA Fig 13 2o] Az=EAL. 28 A
ol A= Sandblast ZFo] Fgo)w Sus AZLl 0.1
mm ball& AHE3FETE T3k Table 29} o] %W
Z=7t ZEAS mAs g Agsr] Yskd
Rl, R2 ¥ F7/Z Uy AHS AZstynh AlH
A4S Fig 20 VeI

L

2.2 Al ak
2.2.1 OF2 20| Of&HH %

aAgEA ] FLEAS A S E of
o} £ AgS Y3t

Fig. 3 Pin-on-disk test equipment
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Fig. 4 Grinding method of pencil sharpener
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Table 3 Adhesion performance specification

Table 4 Comparison of wear

Wear (mg) Cl1 C2 C3 C4

Adhesion level Peeling area
Level A 0
Level B <5
Level C 5~15
Level D 15~35
Level E 35~65
Level F >65
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R1 5.5 53 5.7 10.7
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Wear (mg)
[=3%

Sample type

Fig. 5 Comparison of wear loss

C2R1 Zio] AY AFe Ao welth

Table 5 Comparison of friction coefficient

Friction coefficient| CI1 C2 C3 C4

R1 0.13 0.11 0.16 0.14

R2 0.12 0.09 0.12 | 0.13
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Fig. 6 Comparison of friction coefficient
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Table 6 Pencil hardness

Pencil hardness | Cl1 C2 C3 C4 | Spec.
R1 SH SH 4H 4H

>4H
R2 SH SH 4H 4H
Table 7 Level of adhesion
Adhesion Cl C2 C3 C4 | Spec.
R1 A A A A
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R2 A A A A
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