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Wear Behavior as Hardness Difference of Material in the Dry Sliding
Wear Tests of Using Leaf-Spring

JungHyun Kim*

Abstract

It is shown that the rate of wear can be related to ‘index of wear intensity’ using a leaf-spring in the disc on disk
on wear tests. Since both upper and lower specimens have used the same hardness values, equivalent hardness of
‘the index of wear intensity’ used the mean hardness value of specimens. This index is derived from the external
variables of load, sliding speed and the hardness of the sliding pairs. The wear behavior as the hardness of the sliding
elements on the dry wear has been investigated using a disc on disc configuration. The materials of the specimens
are used as ten kinds along thetr hardness. Using experimental data, we figured the relationship between wear rate
and index of wear intensity. A newly wear equation had been derived the result using a leaf-spring in disc on disc

wear system.
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Table 1 Material characterization
. Hardness | Densi
Material (Hv10) (k g/m?),
1 Copper 96 8.81
2 Annealed Mild Steel(500C) 123 7.63
3 Annealed Hard Steel(500C) 141 7.70
4 Aluminum 186 2.70
5 Brass 234 8.25
6 Aluminum Bronze 294 8.05
7 Stainless Steel 327 8.03
8 Annealed Mild Steel(300C) 345 7.51
9 Mild Steel 372 7.87
10 Hard Steel 434 7.93
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Fig. 1 Schematic diagram of disc-on-disc systems using
a leaf-spring
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Table 2 Results of wear tests

Hor Heo Load Sp;ed Wear rate Calculated. Wear | Measured Me.asgred Wk
e |60 | O o | a0y | ea0h |y | coottoen | OVVHmER)
1 96 96 444 | 12.44 21.47 45.49 43.9 0.912 0.59
2 123 123 444 | 12.44 10.41 28.27 42.3 0.811 0.46
3 141 141 444 | 1244 1.55 4.82 42.1 0.811 0.40
4 186 186 44 | 12.44 1.54 6.32 40.8 0.786 0.30
5 234 234 444 | 1244 0.37 1.91 394 0.761 0.24
6 294 294 444 | 12.44 0.20 1.3 39.0 0.738 0.19
7 327 327 444 | 12.44 0.18 1.3 389 0.575 0.17
8 345 345 444 | 12.44 0.15 1.14 37.2 0.431 0.16
9 372 372 444 | 12.44 0.15 1.23 37.0 0.378 0.15
10 434 434 444 | 12.44 0.14 1.34 36.1 0.335 0.13
11 96 96 444 | 24.88 18.54 39.29 56.0 1.078 1.17
12 123 123 444 | 24.88 9.09 24.68 51.8 0.794 0.92
13 141 141 444 | 2488 0.85 2.64 49.8 0.764 0.80
14 186 186 444 | 24.88 2.13 8.75 49.4 0.739 0.61
15 234 234 444 | 24.88 0.42 2.17 49.0 0.733 0.48
16 294 294 444 | 24.88 0.32 2.08 47.7 0.711 0.38
17 327 327 444 | 2488 0.16 1.15 46.6 0.683 0.34
18 345 345 444 | 2488 0.12 0.91 44.6 0.55 0.33
19 372 372 444 | 24.88 0.11 0.9 43.4 0.395 0.30
20 434 434 444 | 24.88 0.10 0.96 42.1 0315 0.26
21 96 96 88.8 | 1244 48.23 51.1 55.7 1.009 1.17
22 123 123 88.8 | 12.44 18.15 24.64 49.4 0.739 0.92
23 141 141 88.8 | 12.44 2.75 4.28 48.8 0.732 0.80
24 186 186 88.8 | 1244 3.03 6.22 47.9 0.674 0.61
25 234 234 88.8 | 12.44 0.68 1.76 46.8 0.671 0.48
26 294 294 88.8 | 12.44 0.40 1.3 46.4 0.608 0.38
27 327 327 88.8 | 12.44 0.33 1.19 45.2 0.606 0.34
28 345 345 88.8 | 12.44 0.31 1.27 43.8 0.439 0.33
29 372 372 88.8 | 12.44 0.27 1.11 41.3 0.363 0.30
30 434 434 88.8 | 12.44 0.24 1.15 40.3 0.287 0.26
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