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ABSTRACT: The paper aims to optimize the structure design of LCD TV packaging foam to improve its impact re-
sistance and reduce its packaging costs. The finite element model of the LCD TV with packaging was built with Hy-
perMesh and the validity of the model was verified. According to the drop test standard of enterprise, drop test simula-
tions were conducted with LS-DYNA, and OptiStruct was used to perform topology optimization based on the simulation
results. Finally, the results before and after optimization were compared. In the drop test simulations, the acceleration
peaks of LCD TV were the highest in the front and back drop conditions, which were 220.01 g and 183.40 g, respectively.
After optimization, the peak accelerations of the LCD TV in all conditions were decreased, and the back drop condition
was the most, which was 23.41%. At the same time, the optimized structure was 6.73% lighter than the original structure.
The structure optimization of the packaging foam effectively improves the safety performance of the LCD TV during the
drop impact and reduces the production cost.
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Fig.1 Finite element model of LCD TV packaging
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LS-DYNA 2t 7 Z MR b RS AY, T]
TR R RRE A AL o SCHP BT B LR R 41 )
%% SGCC, HIPS VO #il ABS, HABRICH RZ%ctn
T LA SGCC % 5 K 7850 kg/m?, PRI
4 210 GPa; J&5¢ HIPS VO % 5 4 1040 kg/m®, ik
FiE ol 1850 MPa; IIHE ABS % K 1050 kg/m?®,
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Tab.1 Material parameters of the packaging

ZERs I (kgm)  FPEELE/MPa  JAFALE

A 4%/ FL 4G 610 3200 0.3
NONAIS 92 3200 0.34
Je 4R 92 3200 0.3
EPS 24.62 10 0.18
EPE 27.8 10 0.3
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Fig.2 Drop conditions
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Tab.2 Drop simulation matrix of LCD TV
mE TR km o g VREE

H/cm

1 Tt A Drop test 1 100
2 T Drop test 2 100

3 T k7% AT Drop test 3 69
4 e Drop test 4 100

5 J5 I Drop test 5 69
6 1 Drop test 6 57.5
7 e v W 2 Drop test 7 57.5
8 % 3 Drop test 8 57.5
9 k7% A Drop test 9 57.5

B3 g R

Fig.3 Installation location of accelerometer
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Fig.5 Comparison of simulation acceleration curves
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Fig.6 Diagram of foam optimizing and loading
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Fig.7 Sub-region optimization diagram of EPS foam

S5y

iy %o

b HrE] IR

¢ IR
& 8 EPS kb5 E T = F

Fig.8 ISO contour of EPS foam optimization

TR, FEMEIL S IR To 2 B3 T T
A=, RIS T fb gl SRt — 2 e it vk a5 4, LR
10, S5HMUtbasaite, SakEn EPS kAR
2 o e S NIV oy S I e U2 s EDO DR e et )
W T 6.73%.

K9 #mIMLILIE B EPS IR
Fig.9 Topology optimized EPS foam

Bl 10 T s Rt 451
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Tab.3 Comparison of acceleration peaks before and after
optimization
we TH %w VR PR o 3 E ()
ek efbE etk e fil/%
1 Tt 75.79 65.47 13.62
2 i} 85.65 77.74 9.24
3 MIBkE i T 220.01 20739 5.74
4 ZETH 59.68 59.66 0.03
5 Ji T 183.40  140.47 23.41
6 B 1 64.70 60.83 5.98
7 BRBE W2 5587  49.99 10.52
8 W 3 43.44 36.14 16.8
9  fBE A 40.58 34.5 14.98
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