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Stress-based Dropping Damage Evaluation Method for Cantilever Type Critical Parts
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ABSTRACT: To study the dropping damage evaluating method of product packaging system with a cantilever beam crit-
ical part and provide theoretical directions for the packaging design of similar products. A nonlinear dropping shock dy-
namics model was established for the packaging system. Dropping damage boundary curve for the cantilever beam critical
part was created by the modal superposition method with inner stress as evaluation indicator and system parameter and
speed variation as variables. Example showed that the safety area of the system decreased as the concentrated mass and
the frequency of main component increased. And the system safety performance would be better if the allowable stress
was higher. In conclusion, for the nonlinear packaging system with a cantilever beam critical part, concentrated mass and
frequency of main component have a significant impact on the dropping safety area.
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tilever beam critical part
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Fig.2 Dropping damage boundary curves of critical part

ARG SH y Flnp o ol B A fb i v 7E N =i
WM R, B o, =110, 130, 150 MPa, &
m'=0.02, 0.04, 0.06 kg, ZRZEEkyk bt W

3. Migkdr EOr hmia X, & (p,y) A b
TN, ek R A . R 3 AT, St EA
Erp R, PR e X G N, HLEE S P R
R, PRI, IR, 7SR )
WK, REEEVEREWIT .

0 i 1 1 1 J 1 1 L 1 1 ) 1 L )
20 40 60 80 100 0—=5—20 60 80 100 T20 0 30 100 150
Y Y 14
a ¢ =110 b =130 ¢ o =150

K3 BB RS BUE S A D 5 ih 2k

Fig.3 Dropping damage boundary curves of cantilever beam critical part
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Fig.4 Dropping damage boundary curves of cantilever beam critical part
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