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Drop-Impact Analysis and Design of a Package of a Microwave Oven

Won Jin Kim, Boo Youn Lee and Byung Sam Son
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Abstract

Dynamic behaviour of a package of a microwave oven under the drop-impact conditions is evaluated
by the finite element analysis and tests. PAM-CRASH software is used for the finite element analysis
and the tests are performed according to the ISTA(International Safe Transit Association) specification.
Results of the analyses are compared with those of the tests and accuracy is shown to be favourable.
Under the drop-impact condition of the original design, severe deformation occurs and an improved
design is proposed to reduce it. The approach presented in this research can be successfully applied to
reduce costs and time required to develop new models of the microwave oven.
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Table 1 Material properties
Young's Poisson's | yield strength
modulus (GPa) ratio (MPa)
steel plate 211 0.29 234
plastic 36.7 0.38 -
EPS 0.924 - -
paper box 0.076 0.28 -
1: Right side
2 Left side
3. Bottom side
4: Top side
5 Back zide

6: Front side
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Sk FollA 71Ed &4
of ®AlE 671Ao] WY
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A 3]]}\4 A

Fig. 4 Finite element model
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(c) Right-side drop

(d) Back-side drop

Fig. 5 Plastic strain from drop-impact analysis
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(a) Analysis

(b) Test

Fig. 6 Deformed shape of magnetron base plate
after bottom-side drop
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transformer meounting pesition

deformed

position
Fig. 7 Deformed shape of transformer base plate
after drop test

(a) Outer case plate (b) Back plate
Fig. 8 Results of back-side drop test
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Fig. 9 Plastic strain from back-side drop analysis
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Table 3 Summary of analysis results between the
original and improved designs

bottom-side drop top-side drop

original |- plastic strain of - plastic strain of
design trans. base: 0.0570 trans. base: 0.0321
improved |- plastic strain of - plastic strain of
design trans. base: 0.0282 trans. base: 0.0375

back-side drop
plastic strain of

right-side drop

original |- twisting of trans. outer case: 0.0204
design base: 54 mm - plastic strain of

back plate: 0.0283
- plastic strain of

improved |- twisting of trans. outer case: 0.0055
design base: 34 mm - plastic strain of

back plate: 0.0189

0,003134
0006263
L 0.003403
0.0125
0.0157
0,0188
0.0213
0.0251
0.0282

(a) Bottom-side drop

>
s

0004167
0,008335
0,0125
0,0167
0.,0208
0,025
0,022
0,0333
0,0375

HIHIIF m ;.

(b) Top-side drop
Fig. 12 Plastic strain from bottom and top-side
drop analysis for the improved design

[

Fig. 13 Deformation from right-side drop analysis
for the improved design(mm)

(b) Back plate

0,001
0,008243
0,005405
0,007723
0,008573
0,0122
0.0145
0,0167
0,0189

0,001
0,001588
0002137
0, 002705
0,003274
0,003842
0,00441
0004573

.: 0,003547

(a) Outer case plate

Fig. 14 Plastic strain from back-side drop analysis
for the improved design
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(a) Transformer base plate

(b) Internal view and two added bolt positions

Fig. 15 Prototype for the improved design

(a) Original design

(b) Improved design

Fig. 16 Results of transformer base plates after
drop test
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