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Analysis of fracture mechanism in sand paper drop event

for cover glass
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Fracture mechanism of cover glasses in a drop event was investigated through high speed
camera observation and conventional fracture surface analysis. Drop tests were performed
for various chemically strengthened glasses with different mechanical properties and stress
profiles. These were dropped on 180 grit sandpapers. Based on the observations, it was
found that the fracture of cover glasses in the drop tests is caused by two consecutive steps.
The first one is nucleation of a crack due to the contact between the protrusions of the
sandpaper and the glass, which causes a strong tensile stress localized around the
protrusions. The second one is the propagation of the crack due to a tension caused by
bending of the smart phone during the rebound process after the first contact with the
sandpaper on the ground. According to these investigations, we established a prediction
formula for the “fracture drop height” for the sandpaper drop tests. It enables us to
understand key parameters to improve the fracture drop height. Key factors to improve the
fracture drop height should be not only the mechanical properties of the cover glass and the
body of the smartphone but the stress of cover glass induced by chemical strengthening.
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Fig. 1(a) The picture of the first contact with the sand
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Fig. 1(b) The picture of the second contact with sand
paper
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Fig. 2 The schematic dialog of fracture process in a drop
event
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Fig. 3 Schematic diagram of drop test

Fig. 4 The fracture surface of the glass
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Fig. 5 The relationship between the drop height and the
crack depth
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Fig. 6 The schematic dialog of the stress calculation on drop event.

UHETLBCE 2 EICo AV F—2H0R L., T
IO T A IV F =D THIMT O T AV F— (28
SNV EEEEL TS, B, KFEIZBWT
a3 T ADOHEHIIHF LT —EDMEE L7z %%m
IANF—ZHH LR T Wi EOREH 555
AT ADOHHENI)E U TE xézﬁﬁﬁéogwtﬁg
B2 TR S ERENITET 26 OBfR % Fig. 7
R, calofild (2) AdSBWFRMETH D,
expDMEIZFAT— N7+ DTy 7 FHIESr — V%

YA, % TFBRZE AT - 72 BIZEHN L 72 =8 D 53K
DIZEIEZE R o FHEAE & FEMMEIER T —3%
LTWbZEDPHERTE D,
_.200
&
2
3 150 o
'*g — A
2 100 S
5 I
g so
S 0
0 50 100 150 200

Drop height[cm]

Fig. 7 The relationship between the drop height and max
stresses on glass surface by experiment and formula
data.
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Fig. 8 The relationship between calculated and experimental
fracture drop height.The values calculated by that
formula shows a good agreement with the experimental
values.
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