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Characteristics of friction and wear of the metals
in boundary lubrication

Abstract

Many lubricated systems experience boundary lubrication condition during
operation. However, the friction and wear characteristics of boundary lubrication are
not clearly understood. In this work the factors which affect the friction and wear
between boundary lubricated metallic surfaces are investigated. Experiments were
performed on aluminium, copper, and SM45C with bearing ball using a pin-on-disk
type tester. The experimental conditions were determined by Taguchi experimental
method. From the experimental results, the major factors that influence the friction
and wear characteristics of boundary lubrication could be identified.
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Table 1. Levels of selected factors
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Table 3. Hardness of specimens
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Table 4. Assignment of factors

AR
49 NS A B C D E F G H
1 1 1 1 1 1 1 1 i
2 11t 2 2 2 2 2 2
3 1 1 3 3 3 3 3 3
4 1 2 1 1 2 2 3 3
I9) 1 2 2 2 3 3 1 1
6 1 2 3 3 1 1 2 2
7 1 3 1 2 1 3 2 3
8 1 3 2 3 2 1 3 1
9 1 3 3 1 3 2 1 2
10 2 1 1 3 3 2 2 1
11 2 1 2 1 1 3 3 2
12 2 1 3 2 2 1 1 3
13 2 2 1 2 3 1 3 2
14 2 2 2 3 1 2 1 3
15 2 2 3 1 2 3 2 1
16 2 3 1 3 2 3 1 2
17 2 3 2 1 3 1 2 3
18 2 3 3 2 1 2 3 1
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Table 5. Conditions of environment
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Fig. 2. Surface profile before
experiment for No.10
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Fig. 3. Surface profile after
experiment for No.10

Fig. 4. Surface topography
before experiment for No.10

Fig. 5. Surface topography
after experiment for No.10
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Table 6. SN ratio of the results

4% No. uh#A 5 ol npdet

1 13.56 37.87

2 17.08 11.83

3 17.72 10.26

4 12.40 19.81

) 12.77 37.85

6 13.56 14.94

7 13.15 10.62

8 11.06 -2.31

9 9.37 17.05

10 13.56 8.26

11 13.15 3.90

12 13.98 37.8

13 13.56 -5.84

14 14.42 37.86

15 15.92 777

16 14.42 37.87

17 13.98 11.03

18 14.42 0.35
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Table 7. Factor effect of friction
coefficient
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A% | 1 ] 2 | 3 H
A | B4 1416 - 075 8%
B | 1481 1377 1273 211 2400
C | B4 1314 1416 072 82
D | 1306 1416 1412 110 1251
E | 1371 1414 1349 065 742
F o132 135 1452 124 1435
G | 1309 1454 1B 1465 165
H | 135 1352 1428 076 858

3 878 100

Table 8. Factor effect of ball wear
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C

D
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H | 15022 1329 2124 79 1318
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Fig. 6. Friction coefficient
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Fig. 7. Wear tracks of
disk for experiment No.9

Fig. 8. Wear tracks of
ball for experiment No.9
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