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The Prediction of the Results of Drop Test Through Shock Analysis
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ABSTRACT

Electronic products can be subjected to many different forms of shock. These shocks are usually

experienced during transporting the electronic products from a manufaturer to customers. Drop tests
are performed to test the product fragility before shipment. Package cushioning materials are often
used to protect electronic products from severe shock environments. In the present paper, an algorithm

to predict the shock responses of the main mechanical parts is developed by use of the shock analysis

in which the modal parameters extracted from vibration test are used. These results are in good
agreement with the results of drop test. By use of the shock response prediction algorithm developed
herein, it is possible to predict the results of drop test at various drop directons and also to select the

optimal package cushioning materials.
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Table 1 Comparision of -maximum accelerations at
point 2 with the direction of drop, O

(Units : G’s)
Drop test Predicted
12;2; G-Meter chelerometer shock
response
50 cm 59.8 61.9 59.5
60 cm 66.5 67.1 65.2
80 cm 77.8 779 75.3
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Table 2 Natural frequencies of the system by experiment

Measurement Packaged system Main mechanical part ()
point (w2) 1st 2nd
Freq. [Hz] ¢ Freq. [Hz] e Freq. [Hz] ¢
1 24.77 0.195 40.73 0.131 65.73 0.067
2 29.67 0.177 71.03 0.042 81.63 0.051
3 29.45 0.027 40.37 0.034 51.02 0.005
4 35.53 0.127 76.52 0.106 - -
5 37.24 0.161 - - - -
6 47.56 0.122 108.56 0.027 - -
7 39.89 0.242 - - - -
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Fig. 6 Comparison of shock responses with two differ-
ent drop height

Table 4 Comparison of maximum accelerations at
point 2 with the direction of drop, O

(Units : G’s)
Predicted
Drop Drop shock response
height test
£=0 £=0.042

50 cm 99.0 100.6 95.6

60 cm 1125 109.0 103.7

80 cm 130.6 126.6 120.3
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Table 5 Predicted maximum acceleration and pulse
duration of the system at various drop direc-

tion
(Drop height : 60 cm)

Drop Response of packaged Response of
direction system measurment point
(measure. |Maximum Acc. | Pulse duration | Maximum Acc.

point) G's) (msec) G’s)

0@ 65.2 16.8 103.7

D) 64.7 17.0 107.4

4 78.1 141 117.7

B (6) 104.5 10.5 169.2
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% Dynamics of Composite Structures;

% Computational Methods in Structural Dynamics; * Fluid-Structure Interaction;

* Multibody Dynamics; Experimental Dynamics and Testing;

* Non-linear Dynamics; % Damage Tolerance of Composite Materials and
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