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ABSTRACT

)

Generally, heavy electronic products undergo many different types of shocks in transportation from

a manufacturer to customers. Cushioning package is used to protect electronic products from severe

shock environments. Since the mass distribution of heavy electronic products is usually unbalanced

and complex. it is very difficult to design a cushioning package with having high performance by

considering only the equivalent stiffness of that. Therefore, when designing the cushioning package

for a heavy electronic product, it is necessary to optimize its shape in order to maximize the

cushioning performance. In this study, it is focused on designing an optimal shape of cushioning

package for a large refrigerator and an efficient design method is suggested by using a dynamic
finite element analysis. As the results of this study, the optimal shape of cushioning package, which
has high cushioning performance and minimized volume, was obtained through the mechanical drop

analysis and a optimization process. Through free drop tests of refrigerators, it was identified that the

cushioning performance of the cushioning package was improved up by 25 % and the its own

volume was reduced by 22 %.
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Table 3 Analysis results of the L18 orthogonal

array
No. Gmax(G) 0;{MPa) 02(MPa)
1 18.42 0.4458 0.3167
2 16.48 0.4568 0.3425
3 14.55 0.4597 0.3882
4 16.02 0.4573 0.3448
5 15.94 0.4593 0.3354
6 16.70 0.4480 0.3178
7 16.20 0.4524 0.3080
8 15.23 0.4535 0.3673
9 17.37 0.4563 0.3462
10 1465 0.4104 0.3234
11 16.60 0.4146 0.3462
12 17.79 04116 0.3324
13 15.26 0.4094 0.3504
14 16.14 0.4066 0.3275
15 16,73 0.4202 0.3189
16 15.25 0.4140 0.3298
17 16.32 0.4129 0.3110
18 16.79 0.4107 0.3580
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Table 4 Design parameters for the optimum

shape
AjB| C D E F G H
Original | o
+ 1+ 1120 | 111 [565] 60 | 60 | 605
(mm)
Optimum| o | =
F %1120 91 [435] 90 | 75 | 905
(mm)
Table 5 Estimation of the optimal design
through FE analysis
. Optimal |Improvement
Original design (%)
Door deformation 865 701 86
(mm)
Gmax(G) 18.42 13.87 24.7
0;(MPa) 0.4458 0.4188 6.1
0:(MPa) 0.3167 0.3291 -39
Table 6 Estimation of the optimal design
through experiment
. Optimal | Improvement
Original design (%)
Door deformation 9.2 70 239
{mm)
Gmax(G) 18.55 14.67 20.9
10
- original
S optimal design
2
s
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e 10
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Fig. 12 Comparison of the original and optimal
shape of acceleration
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