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In this study, we carried out a structural analysis for determining the stresses

Received 22 July 2013 acting on the tempered glass of a freely falling cellular phone using ANSYS 13.0,
Revised 18  November 2013 commercial finite element code. We designed a phone heavier than any
Accepted 2 December 2013 contemporary cellular phone and performed finite element analysis using the
falling speed at a height of 104 cm, which is equal to of the average leg length of
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S . Koreans. By determining the maximum stress acting on the phone’s tempered
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. glass and frame, we identified the location of large deformation. Furthermore, we
Free falling . .. . .
evaluated the maximum/minimum equivalent stress and deformation of the
Impact . . .
reinforced glass and frame as functions of time.
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Table 1 Properties of each material

Item Aluminum Glass Concrete
Density (kg/m’) 2,770 2,420 2,330
Young's modulus (GPa) 71 71.5 30
Poisspn's ratio 0.33 0.21 0.18
m
i
|V .

Fig. 4 Schematic diagram of drop test
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Fig. 5 Drop condition
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Fig. 6 Equivalent stress distribution at impact moment
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Fig. 7 Equivalent stress distribution in frame at 1 ms (front view)
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Fig. 8 Equivalent stress distribution in frame at 1 ms (side view)
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Fig. 9 Equivalent stress distribution in frame at 1 ms (back view)
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Fig. 10 Equivalent stress distribution in reinforced glass at
1 ms (front view)
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Fig. 11 Equivalent stress distribution in reinforced glass at
1 ms (back view)

966

o A%2A 747 U}

Fig. 13~Fig. 189 AFHEFE, &
HioA 7Pg & Hyo] HATS Slom, L g FolA
© 1.4139 mm, 732 FEolA 1.323 mme] HEe EAh

2 T 1 ms MY Ashrel FEo] Ty FEET oF 0.091
mm AE9] ML o HYS & F Uk

Fig. 19 Azt 2 W] Wsls HaFe JYZEA, 7}
ZE3} A 2F0] 47 At W8S YERf I 9low, Azt o}
£ W39 M3} Table 30 AAsHA Aelstsitt. Z# 3t 43t

I Stk
A 7HlAE A E

\

— 1200
©
a Frame
S 1000 YA\
= - = =Glass / \
wv
§ soo / A
4+~ /7
v 600 7
£ SRS
) -
— 400
] /',' -
> 200 Z
g
4
?é 0 54—+ T+ T T T T T T
= 0.00.10.2030405060.708091.0

Time (ms)

Fig. 12 Maximum equivalent stress according to time

Table 2 Maximum equivalent stress according to time [MPa]

Time Frame Glass Ratio
(ms) (Glass/Frame)
0.05 118.50 41.619 0.35
0.10 144.17 156.28 1.08
0.15 186.17 242.11 1.30
0.20 214.20 289.39 1.35
0.25 214.97 306.29 1.42
0.30 242.89 342.63 1.41
0.35 283.35 407.66 1.44
0.40 298.57 433.57 1.45
0.45 289.47 49491 1.71
0.50 297.19 553.27 1.86
0.55 298.64 542.39 1.82
0.60 322.00 480.22 1.49
0.65 331.88 519.22 1.56
0.70 320.88 514.34 1.60
0.75 511.17 548.91 1.07
0.80 443.32 491.31 1.11
0.85 712.36 668.66 0.94
0.90 989.53 556.52 0.56
0.95 1109.10 671.77 0.61
1.00 743.68 765.60 1.03
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Fig. 16 Deformation in frame at 1 ms (back view)

Fig. 17 Deformation in reinforced glass at 1 ms (front view)
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Fig. 19 Deformation according to time

Table 3 Deformation according to time [mm]

Time (ms) Frame Glass (Fr];r;fzefegclsz)
0.05 0.229 0.228 0.001
0.10 0.458 0.455 0.003
0.15 0.687 0.686 0.001
0.20 0.924 0.924 0.000
0.25 1.165 1.165 0.000
0.30 1.409 1.409 0.000
0.35 1.655 1.647 0.008
0.40 1.793 1.793 0.000
0.45 1.851 1.851 0.000
0.50 1.796 1.796 0.000
0.55 1.727 1.721 0.006
0.60 1.691 1.686 0.005
0.65 1.647 1.641 0.006
0.70 1.590 1.583 0.007
0.75 1.554 1.547 0.007
0.80 1.514 1.506 0.008
0.85 1.482 1.455 0.027
0.90 1.435 1.414 0.021
0.95 1.423 1372 0.051
1.00 1.414 1.323 0.091
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