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ABSTRACT

Electronic products are subjected to many different types of shock environment. As the Optical Disc Drive (ODD) market grows,
the number of failures related to shock increases. Therefore, it is necessary to improve the performance of cushion package as well
as the product design. Cushion materials such as expanded polystyrene are often used to protect electronic products from shock
environment. In this paper, the drop analysis of the cushion package for optical disc drives was carried out with the explicit method
of LS-DYNA and verified by the drop test. For the optimization of package, response surface approximation model was created
using central composite design. As a result, cushioning performance was improved under the critical condition and practical design

guidelines of cushion package were suggested.
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Fig. I Finite element model for package drop
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Table 1 Comparison of simulation and experiment results

Simulation Experiment
Bottom direction 824G 777G
Left direction 1099 G 98 G
Front direction 127.5G 79.5G
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Fig. 3 Experiment and simulation results
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Table 2 Design matrix - Bottom direction
Case Bx By B: G
1 12.15 12.150 10.8 91.0
2 1215 12.150 13.2 86.9
3 12.15 14.850 10.8 88.7
4 12.15 14.850 13.2 85.7
5 14.85 12.150 10.8 86.1
6 14.85 12.150 13.2 82.5
7 14.85 14.850 10.8 85.0
8 14.85 14.850 13.2 82.7
9 13.50 13.500 12.0 83.6
10 11.50 13.500 12.0 90.7
11 15.50 13.500 12.0 84.1
12 13.50 10.935 12.0 83.9
13 13.50 16.065 12.0 84.2
14 13.50 13.500 6.0 91.8
15 13.50 13.500 18.0 85.0
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Table 3 Design matrix - Left direction
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Fig. 9 Contour plot
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Table 4 Optimized design parameters and results
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