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A dry wear behavior as hardness difference in a dual disc on disc sliding wear tests

Junghyun Kim*

l

l Abstract ]

l

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 their hardness. In this study, both upper and
lower specimens have been used the same materials. Using experimental data, we figured the relationship between wear
coefficient and friction coefficient, and the relationship between wear coefficient and friction temperature. Also we combined
friction temperature and friction coefficient instead of wear coefficient. We substituted this into wear equation of Archard.
The result had been derived a newly wear equation in disc on disc wear system.
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Table 1 Material characterization

. Hardness Densi
Material Ev10) (kgcm?)

1 Copper 96 - 881
2 Annealed Mild  Steel(S00°C) 123 7.63
3 Annealed Hard Steel(500°C) 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(300°C) 345 751
9 Mild Steel 372 7.87
10 Hard Steel 434 7.93
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Fig. 1 Schematic diagram of disc-on-disc configuration
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Table 2 Results of wear tests

No Hyp Hyo | Load W | Speed V| Wear rate V/L| Calculated Wear Ra Measured  |Measured Friction
“|HVI0) | HVA0) | (kg) | (emsT) | (cm’em™107) | Coefficient(x 10%)| (um) | Temperature(*C)|  Coefficient
1 9% 9% 453 | 1244 35.67 75.59 23.73 419 0.947
2 123 123 453 | 1244 19.62 53.26 20.10 40.6 0.777
3 141 141 453 | 1244 25.19 3921 19.13 39.0 0.732
4 186 186 453 | 1244 8.68 35.66 977 389 0.727
5 | 234 34 453 | 1244 6.24 32.24 852 386 0.676
6 | 294 294 453 | 1244 4.12 26.75 797 38.1 0.669
7| 37 327 453 | 1244 4.00 2891 727 373 0.636
8 | 345 345 453 | 1244 2.53 19.04 7.00 352 0.553
9 | n 372 453 | 124 161 1224 6.85 348 0.420
10 | 434 434 453 | 1244 0.13 1.20 6.24 339 0316
11 9% 9% 453 | 2488 3422 7252 544 0.894
2] 13 123 453 | 2488 1837 49.87 479 0.684
13| 141 141 453 | 2488 6.54 40.72 46.7 0.667
14 | 186 186 453 | 2488 973 3995 467 0.665
15 | 234 234 453 | 2488 693 35.77 448 0.667
16 | 29 294 453 | 2488 440 28.53 437 0.627
17 | 327 327 453 | 2488 343 2478 436 0.592
18 | 345 345 453 | 24.88 273 20.78 435 0.450
19| 3n 372 453 | 2488 0.87 715 492 0283
20 | 434 434 453 | 2488 0.19 1.84 35.0 0.309
21 9% 9% 906 | 1244 7428 7871 539 0.904
2| 123 123 906 | 1244 4143 56.25 49.1 0.759
23 | 141 141 906 | 1244 27.95 43.50 475 0.723
24 | 186 186 006 | 1244 20.02 4111 462 0.700
25 | 234 234 906 | 12.44 14.04 36.25 45.7 0.652
26 | 294 294 906 | 1244 9.63 3125 44,1 0.640
27 | 327 327 906 | 1244 921 3324 43.9 0.606
2 | 345 345 906 | 1244 333 12.68 417 0.506
29 [ 3m 372 906 | 1244 2.96 12.14 387 0326
30 | 434 434 9.06 | 1244 2.23 1.07 | B
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Fig. 7 Relationships between the rate of wear and the
roughness of the wear track
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