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Analysis of Friction Coefficient for Hydraulic Actuator Materials
using Statistical Techniques
H. J. Bae’, Y. S. Cho
G. S. Woo, H. S. Park

Abstract - The average frictional coefficient was used generally to analyze the moving state of
lubricated machine. But It is difficult of getting the correct friction coefficient because the
average frictional coefficient of it is progressed always unstably with a large amplitute on
driving condition. If correct analysis of frictional coefficient on working condition for lubricated
machine can be possible, it can be effect on diagnosis of lubricated machine. The purpose of
this study is carried out to get the working condition with a minimum frictional coefficient of
transmission gear materials using statistical techniques.

Key words : Statistical techniques, Friction coefficient, Transmission gear, Working condition,
Factorial design, Taguchi design
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Table. 1 Chemical composition of materials

) Chemical compositions (wt.%)
Material
C | Mni Si P S | CriMo| V
NT100 {0.17{1.05] 0.3 {0.016]0.005{1.05]|1.05]0.33

Table. 2 Mechanical properties of materials

Material NT100
Yielding point
(kg/mm’) 100
Tensile strength 115
(kg/mm®)
Percentage of elongation 18
Mechanical (%)
property Percentage of contraction 50
(%)
value of impact_energy > 8
(kg - mvem?)
Hardness
(HV) 890
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Table 3 Experimental conditions

Fact Level
actors 1 2 3 4 5
Al Spediren %ﬁm Oxidation
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Table 4 ANOVA for Average of friction

coefficient
Factors S v 1% Fy P
A 100016211 | 1 }0.0016211 | 523 | 0.041
B 0.0008886 1 3 | 0.0002962 | 0.96 | 0.445
C 0.0539454 | 4 10.0134864 | 43.55 | 0.000
AxB | 0.0021112 | 3 | 0.0007037 | 2.27 { 0.132
AxC 10.0012792 | 4 | 0.0003198 | 1.03 | 0.430
BxC | 0.0064754 | 12 0.0005396 | 1.74 | 0.175
Error | 0.0037161 | 12| 0.0003097
Total | 0.0700371 { 39
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Fig. 3 Average friction coefficient with factors
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Fig. 4 STDEV of friction coefficient for
applied load
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Table 5 ANOVA for STDEV of friction
coefficient
Factors S ¥ Vv Fo P
A 00000113 | 1 | 0.0000113 | 0.08 | 0.786
B 0.0007405 | 3 | 0.0002468 | 1.64 | 0.200
C 0.0014812 | 4 | 0.0003703 | 2.46 | 0.066
Error | 0.0046630 | 31 | 0.0001504
Total | 0.0068961 | 39
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