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Finite Element Analysis and Optimization Design of LCD TV Package

YAN Shuai, LI Guang
(Tianjin University of Science and Technology, Tianjin 300222, China)

ABSTRACT: The work aims to apply the finite element analysis technology to anti-compressive and anti-vibration prop-
erties analysis and optimization design of LCD TV package. With the application of ANSYS Workbench analysis soft-
ware, the finite element model of LCD TV, cushion and corrugated boxes was built. The situation where packages were
subject to deformation and stress as well as the vibration during the transportation was simulated in the process of logis-
tics transportation and warehouse stacking. Multi-objective optimization design of the LCD TV cushioning pad was done
with packaging mass, natural frequency and maximum deformation as objective functions. After the static pressure analy-
sis, the maximum deformation of the LCD TV cushion was 0.362 mm, and the maximum stress of the package was 70 339
Pa. After the modal analysis, the first-order natural frequency of the package was 7.7471 Hz. After optimization analysis,
the optimal design points of cushion height and top groove depth were 200.83 mm and 19.34 mm respectively. Compared
with the original design value, all the performances of the package were improved significantly. Through the simulation
analysis and optimization design of LCD TV, the size of the cushion structure can be improved, which saves materials
while reducing the damage rate of the product.
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Fig.1 The physical model of liquid crystal TV transport package
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Fig.2 Solid model after mesh division

2 BEMESH

VR LA 2 1 3 o o AR v ) R R T
el =z . A BLHERS AN AT H O i T AR R 3R
WA FIR R R EARE T L E2AMNE N
ERFEIR . 25T,

2.1 HEWiItE

AR

F=9.81KM ( Npox—1) (1)

K. FRAREEN (N); K NEMREG M N
PR AL BT (Kg); Npae NIECKHERDZEL.
O AR i o 8.7 kg, 017 e KM 24
3, K EMRIEER AT R BRI 2. () AE FIE
h341.388 No J] F BRAACAS AR m m AL, 45 24058
M RN 2067.21 Pa.

22 HMEHEMBES N

SCH ] Workbench H ) Static Structure #5H X}
PURBAUSEAT 05 B M o AT e i, AR 4RAH
JETH B2, e R T [ AN B, SRS AT
T o A5 O IR e F e sz i VR ] 222 7E
CEMES SRR, BT
22.1 IRAEN

AR NG it BAE R 1 T AR TR S L ULIE 3. fH
&l 3a AIAL, FUBRAUEASIE IF AR . AR S i K
AL T RS pPdef s 1o 0.362 mm. 4545 AL
LA SR P AT, Y AR E 22 e B b A o B A
Hr, PN TER R Z bR B 2, s
A Z R AR T AN, A 1) — MR L Wi
B BRRE, Z T A AT & B T A
5%o FIEL 3b ATEN, BN IMLAE 32 R AR T4 /N
9 0.159 mm, F RS BAE FAAILAEY D532 0 I
222 FRNT]

AN ST = ILE 4.0 232 i i
RN 3t BRAE FLRS ARAR TR T h R 62 8, 4 70 339 Pa.
FUAS AR T v 8] 67 2 B A e A Ny 1 4R X

AR H/mm
0.3622
0.32195
0.281 71
0.241 47
0.201 22
0.160 98
0.120 73
0.080 489
0.040 244
0

a AR mIE

ARJE it /mm
0.3622
0.32195
0.281 71
0.241 47
0.201 22
0.160 98
0.120 73
0.080 489
0.040 244
0

b i BT~
K3 RSN aRAAIE A

Fig.3 Deformation of the package under pressure
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Fig.4 Equivalent stress contour of package
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Tab.2 Optimization results
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Fig.7 Sensitivity analysis of each dimension
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Fig.8 Three-dimensional response surface map

®3 MUERXTLE

Tab.3 Comparison of optimization results
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