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Deformation and Fracture Behaviors of Soda-lime Glass
by Sliding Microindentation

Yoomin Ahn, Sang-Hyun Choi and Sang-Shin Park*

Department of Mechanical Engineering, Hanyang University
*Turbo Power Machinery Research Center, Seoul National University

Abstract—The various deformation and fracture behaviors under light loads in soda-lime glass und-
er sliding Vickers indentation have been studied. In soda-lime glass, deformation and fracture beha-
viors can be classified into four different patterns by applied load. At very light load (<0.1N), plastic
deformation only occurred. At low loads (0.1~0.8N), median crack appear. At intermediate loads (0.8~
3.0N), median and lateral cracking occurred leading to a large chipping. At high loads (3.0~6.0N), a
crushed zone was observed with median crack. The friction experiment finds that the increasing in

the friction coefficients coincides with the onset of crushing in soda-lime glass.

Key words-—sliding microindentation, deformation, fracture, cracking, friction.
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Fig. 1. Schematic of the experimental sliding indenta-
tion apparatus.
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Table 1. Mechanical properties of workpiece and inden-
ter material

Young's . Fracture
. Hardness Poisson's
Material GPa) modulus toughness
a
© (GPa) (MPayim)
Soda-lime glass 55 70 0.25 0.25
Polycrystalline 78.5 900 0.20 -

diamond
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Fig. 2. Variation of the coefficient of friction with nor-
mal load.
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Fig. 3. (a) Optical micrograph and (b) talysurf trace
of scratch track when indentation load is 0.2 N.
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Fig. 4. (a) Optical micrograph and (b) talysurf trace of
scratch track when indentation load is 1.0N.
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Fig. 6. (a) Scanning electron micrograph and (b) talysurf
trace of scratch track when indentation load is 4.0 N.
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track when indentation load is 1.0 N.
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track when indentation load is 4.0N.
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Table 2. Classification of experimentally observed defor-
mation patterns

Normal load Deformation pattern

0.0~0.1 N No crack

0.1~0.8 N Median crack

08~1.5 N Median crack and lateral crack
under plastic scratch

1.5~3.0 N Median crack and lateral crack
intersecting the surface

3.0~6.0 N Median crack and crushed scratch track
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