3883 =)(1994), A 109 A 3%
Journal of KSTLE(1994) Vol. 10, No. 3, pp.62~70

QUxtetel ojuy Mol o

X Heo

olst sMMzo| SEE
Bt 017
g a

qropesta 7)Ao

Stress Fields and Deformation Caused by Sliding
Indentaion of Brittle Materials

Yoo-Min Ahn
Department of Mechanical Engineering, Hanyang University

Abstract — An analytical model of the stress field caused by sliding indentation of brittle materials
is developed. The complete stress field is treated as the superposition of applied normal and
tangential forces with a sliding blister approximation of the localized inelastic deformation occuring
just underneath the indenter. It is shown that lateral cracking is produced by the sliding blister
stress field and that median cracking is caused by the applied contact forces. The model is combi-
ned with an experimental volume change measurements to show that the relative magnitude of
tensile stresses governing lateral crack and median crack growth varies with the magnitude of
the applied load. This prediction is consistent with the different regimes of experimentally observed

cracking in soda-lime glass.
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Fig. 1. Schematic side view of sliding indentation and
moving coordinate system.
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Table 1. Classification of deformation pattern in soda-
lime glass under a sliding Vickers indenter

Normal load(N) Deformation pattern

0~0.05 No crack
0.05~0.8 Median cracking
0.8--3.0 Median and lateral cracking
30 ~60 Median cracking and crushed
scratch track
0.12
o7 (x.0,a)
0.06
" \
Py 05 (,0,0)
0.00
oz (x,a0)
-0.06
4 -2 0 2 4
x/a

Fig. 3. Residual normal stress distribution at the edge
of the plastic zone (B/P=0.005).
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Fig. 4. Plane strain residual normal and shear stress dist-
ributions versus position perpendicular to the sliding dire-
ction (B/P=0.005).
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Fig. 5. Complete normal stress distributions at the edge
of the plastic zone (a—B/P=0.0025, b—B/P=0.025).
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