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Clamping Analysis and Design of a Package of a Microwave Oven
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Behavior of a package of a microwave oven under the clamping condition is evaluated by tests
and the finite element analyses. PAM-CRASH software is used for the finite element analyses.
Results of the analyses are compared with those of the tests and accuracy is shown to be
favorable. Under the clamping condition of the original design, severe deformation occurs and an
improved design of the outer case and upper EPS(Expandable Poly Styrene) is proposed to
reduce it. Face beads of the outer case are introduced and shape of the upper EPS is modified to
reduce the deformation resulting from the clamping load. The improved design model is analyzed
and its deformation is shown to be satisfactory. A prototype is produced according to the
improved design and tests are performed. Results of the clamping test of the prototype show that
the plastic deformation is removed totally.
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Fig. 1 Exploded view of a microwave oven

upper EPS

(a) Longitudinal-direction full side test

(b) Transverse-direction offset test

Fig. 2 Photograph of the clamping test
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Fig. 3 Exploded view of the finite element model

Table 1 Material properties

Material |Young's modulus | Poisson's | Yield strength
type (GPa) ratio (MPa)
Steel plate 211.0 0.29 234
Plastic 36.7 0.38 -
EPS 0.924 - -
Paper box 0.076 0.28 -
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Fig. 6 Effective stress of full side clamping (GPa)
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Fig. 7 Effective stress of longitudinal offset clamping
(GPa)

S.00L

L, H0E2F?
%, 005563
£.00783
&, 050,
@014
o, 0547
G, 0580
o,0182

(a) Offset(1)

2,001

%, I05055
0, 009181
W Rk
0172
.03
2.0053
2,094
4.0334

(b) Offset(2)
Fig. 8 Plastic strain of longitudinal offset clamping
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Fig. 10 Plastic strain of transverse offset clamping
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(b) Improved design
Fig. 15 Improved design of upper EPS

Fig. 16 Improved design of the outer case plate
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Fig. 17 Effective stress of longitudinal offset clamping
for improved design (GPa)
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Fig. 18 Plastic strain of transverse offset clamping for
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Fig. 19 Comparison of deformed shape of upper EPS
from offset(1) clamping analysis

Fig. 20 Prototype of the improved microwave oven
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