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A Study on the Cushion Package Design of a Monitor
using Finite Element Method

H.B.L Kim*, S.H. Park*, and W.J. Kim**

ABSTRACT

The reduction of the cushion material such as Expanded Polystyrene (EPS) is one of the urgent tasks of the package
design process in home electrical appliances considering environmental protection. EPS reduction often causes the
structural damage of products, which must be protected in the environment of transportation. CAE simulation can help
the efficient package design with low material cost. The mechanical drop simulation of packaged product was performed
with commercial FEM code and Taguchi approach was used partially to determine the dominant design parameters. As
results of this study, about 20% reduction of EPS was accomplished in the monitor package design.
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Fig.1 A free drop tester
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Fig. 2 Definition of directions for free drop test
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Table 1 Results of free drop test

ondition i
g%%g; Fracture Fault
Sample h{cm] of PCB of CRT
Ist 76 NO NO
2nd 90 NO NO
# 3rd 100 NO NO
Fracture near FBT
4th 110 (Right side Drop) Fault
Fracture near
#2 Ist 110 Heatsink/FBT Fault
(Right side Drop)
#3 1st 110 NO Fault
Fracture near FBT
#4 Ist 110 (Right Side Drop) Fault
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Fig. 4 Fracture of EPS package
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Fig. 5 Stress-strain curve of EPS under dynamic load
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Table 2 Results of 3 points bending test

Elasticity
Samp Direction Stress Modulus
le (MPa) (GPa)
#1 0° 177.1 144.6
#2 0° 174.1 129.7
#3 45° 165.6 124.5
#4 45° 173.1 132.8
#5 90° 158.6 129.4
#6 90° 160.7 136.5
Average Values 168.2 132.9
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Fig. 6 A finite element model of monitor for drop

Left side

simulation in the direction of left side.

Table 3. Comparison of maximum accelerations on
center point of CRT from experiment and simulation

Maximum Acceleration [G]
AccelerationDirect
. Experiment Simulation
ion :
Left side 64.0 70.0
Right side 67.2 70.0
Max. Stress

00762
0152
0229
0305
0381
0457
0533
.061
.0686
0762
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Fig. 7 Von Mises stress distribution on PCB (unit: GPa)
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Fig. 8 Design parameters for Taguchi method

=3 AL A7 A= Bt 54
& ARk st A HAPol EFLR
BASE FEo] 7 RNA RS PCB A9
Ad A PESY22 st 95 T4A 3¢
o }2 FEFATE BHATT. (Table 4 FE)

Table 4. Maximum stresses on the L, orthogonal arrays

ot x} Max. Stress
A 8 o] £ : o £ T
4 4 A - £ <
-+ 4 ] S, S, S, S
-+ -+ . +H +H A

A s b I IO D

I S SR S - S E I I -
B S H H -+ S S,

N o Y S e AL S H 0813458

LT s + I T R +. | 0.0916607

4 . A =4 ey S 4 s 0,102269 |

.S -1 L L 4 s S - 0.0978347

4 s + 1 ki A S....|.0.0089901

-+ H S £ L H 0.0918431

s E s PO S SN S..[ogaanrs

S S H i S -+ H 00&60367

s S N H -1 € S - 0.104745

S I € € -4 s 00975711

ST e N . 1"o,0068835

S H S S H = 0.0923782

92

PCB oA Hd3H&
AT An 44 &
PCB 9 "lA&= 9%

o

7V&
XA ¥ AA7F
S g g 5 AU Figs
A el bhel ol kFAje] FAlel o JF
o] 7F} dA ] UEten, gHRib) E S TS
E5E, 2B FY HAE AR o)|FEFF 7R
FHepRol Hae Hd SHztol AHAA udEwth
wEtA] SR Brhs J5EY] 2B E o WAE
=€ Aol /AT 722 UeuTHFigs %

of

—

HESN

0.1
§ 0.096 , X\ / . \ ‘\\
'§ 0092 La¥ f\e \‘ / e\/ .
“ 0.088 \\
A B C E G D F T

AT ML 3j
A Hol 5
Az}l A= AA
LH l/\i Azt o2 wradsiad
A FAE 1€ 5
i 8}J_ PCB ¢ HY &9
He Az Aee AAstE
AAstd AzER FA
NAE 228 ¢ AT
a Ad EFAE 7€ o6l 20% gEISRA
w3 A A Z S HEA HIE A8 AME F
AUz 9% TAANE wE AFTE A, M
HFg =1 delelA FFHE FHAMY A
AR AN AR vlaste oF 106 AR A4
Rog e} &F o] MAHASE
Aok AFagd. £¥, 2 ‘a?—% &35t
;| TG *J% 7122 & ¥ EUH
do] 2gol 7ted A 6““:4_74] &
== BF3 7 ??‘fﬂﬂ?&ﬂk
Fig.10 <& 7] &% ¥4 4
TollM HHEE 3

'l
/\E]

-

-

4 o4t ok

2

¥4



BEsA A 178 A 123

(a) original package

(b) newly designed package

Fig. 10 Comparison of geometric shapes of packages
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