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Security of Mobile Phone Screen under Dropping Loadings

TANG Jue, JI Guo-xun, SUN Xin-Li, HANG Gui-yun
(Rocket Force University of Engineering, Xi'an 710025, China)

ABSTRACT: The work aims to research the security of the screen when the smart phone drops in different ways, and
save the packaging cost by designing simple and effective protection measures according to the transmission mode of the
drop force and the main stress concentration point. Based on the SolidWorks and Ansys Workbench software, three kinds
of limit scenarios of unprotected smart phone falling horizontally, falling vertically and tilting 45 degrees were simulated.
According to the result, protective measures were designed and simulation verification was conducted. The stress (80,
800, 120 MPa) would concentrate on the mobile phone’s screen and the screen would be broken when the phone dropped
in above-mentioned three ways. Installing triangle foam in the four corner of the phone enabled the impact stress to be
less than the ultimate strength of the screen. In the selection of mobile phone screen material, the glass materials of high
strength and good elasticity should be selected. Installing triangle foam protective pad for the four corners can effectively
protect the phone when the phone is packaged and transported.
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Tab.1 Model parameters

24K K& /mm i & /mm JEJE /mm
fEZR 145.5 7 6.5
CER 60 30 3
FH 124 66 1.5
Ja 7% 145.5 71 0.5
T2 145 71 0.5

a FALIEM

b FHLE H

K1 FHL=4iginy

Fig.1 Three-dimensional model of mobile phone

2.3 HRTEE K MIEX S
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e= I Ez) (11)

K L E, v, p 30 HICH BN | SibE
BB | YA EE AN L o I i A /N O A T
WA BRI S T ARIE RS AR, A% BT
JGFIESE 1 mm, A58 A ROGEAIEE 14 133
ANBATT, 6481 A
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Tab.2 Material parameters

Bk %JE]} YRR S Jet B % 1/
(kgm™) GPa MPa
KEBIE 2460 69 0.23 62
J& 7% 1200 2.19 0.35 90
HEAR 1200 2.19 0.35 90
F 2400 11 0.25 70
ek 2570 70 0.29 100
Hb 1] 7850 200 0.3
NORER 1150 0.0061 0.49

b FHLEHE
Bl 2 FHLEEE A PR TR

Fig.2 Finite element model of mobile phone drop
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Tab.3 The element model of phone parts

st PR o Em bm omw e

B

FLIG  Shell Shell Solid Solid Solid Solid
K 163 163 164 164 164 164
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537.89
478.14
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0.113 0 50 100 mm
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g 60 -
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S 40
=
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1 1 1
0 0.2 0.4 0.6
if 18] /ms
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Fig.3 Stress in horizontal falling
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v F1/MPa
1085.1
964.54
843.98
72341
602.85
48228
361.72
241.15
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0.022 131

0 35 70 mm
| S I

a =Rl
800
600
£
S
R L
= 400
R
i3
200
0 -
0 0.1 0.2 03 04 0.5
I 1] /ms
b £ RN 1Bk
B 4 5l 45°8k% N T
Fig.4 Stress in 45° tilt falling
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113.29
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0 40  80mm Z ey
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140
120 |
100
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g 80
% 60 -
¥ 40
20
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-20 1 1 1 1 1 1
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Fig.5 Stress in vertical falling
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Fig.6 Mobile phone falling stress diagram after adding foam
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