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Influence of Plastic Contact Area on Sliding Wear
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Abstract: The real contact area, plastic contact area and fraction of plastic contact area of 35CrMo specimen were
calculated in two modes, i.e. deformation region after compression fatigue and worn surface in sliding against GCr15 using
fractal theory. The relationships between wear and the plastic contact area, as well as the fraction of plastic contact area
were analyzed. The worn morphology is observed using scanning electron microscopy. The results show that both the plastic
contact area and the fraction of plastic contact area decreased as a result of delamination in contact area after sliding wear.
The variation of the fraction of plastic contact area (84,,/A,) can be used for variation of wear. Once the 64, /A, was higher
than the critical value, the wear increased sharply.
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(a) HF fatigue machine (b) Ring block tribo — meter
Fig. 1 Scheme of HF fatigue machine and ring block tribo — meter
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Table 1 Properties of main specimen
Specimen E x10°/MPa i Hardness, HRC Roughness/R, o,/MPa
Block 2.06 0.3 36.5 0.8 835
Needle 2.08 0.3 60 0.4 1665 ~1 815
Ring 2.08 0.3 58 0.4 1665 ~1 815
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Fig.2  Wear profile
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Table 2 Fractal

parameters of blocks before and after wear

Cycles x 10* D Gx107%/m D’ G’ x1071%/m
10 1.554 5.062 1.643 1.940
20 1.365 0.603 1.716 2.300
30 1.951 598.301 1.568 2.890
50 1.461 1.254 1.588 0.562
60 1.342 0.603 1.835 3.310
70 1.346 2.856 1.809 1.840
90 1.324 0.591 1.941 5.230
100 1.437 3.664 1.571 3.050
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Table 4 Wear mass of blocks

Cycles x 10* Wear mass/mg Cycles x10*  Wear mass/mg
10 4.2 60 2.0
20 8.4 70 3.7
30 1.7 90 1.6
50 5.3 100 1.6
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