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Lateral Crack in Abrasive Wear of Brittle Solids
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Abstract—An analytical model about lateral crack occurring in abrasive wear of brittle solids is developed.
Stress field around the lateral crack and stress intensity factor at the crack tip are analytically modeled.
Abrasive wear by abrasive particle is experimentally studied. In soda-lime glass, it is observed that chipping
by lateral crack occurs and produces the greatest material removal when normal load applied by the abra-
sive particle is about 1.5~3.0 N. The prediction of lateral crack length from the model is compared with the

experimentally measured length in soda-lime glass.
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Fig. 1. Schematic view of material removal in brittle
solid by abrasive wear.
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Fig. 2. Schematic of plastic zone and lateral crack.
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Table 1. Mechanical properties of soda-lime glass

Young's Poisson's Fracture
Hardness .
modulus ratio toughness
5.5 GPa 70 GPa 025 0.75 MPay m
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Fig. 3. Width of wear track vs. applied normal load.
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Fig. 4. Depth of wear track vs. applied normal load.
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Table 2. Strength(B) of sliding blister field for soda-lime
glass

Normal load(P) [N] 0.5 1.0 15 20 30
Strength(B) [mN]  2.63 6.46 10.83 15.57 25.88
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