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Structural Design of the Door Frame of a Microwave Oven to Decrease
Its Twisting Deformation Using Dynamic Analysis

Boo Youn Lee#, Jin Young Koo and Won Jin Kim™

ABSTRACT

To minimize the possible leakage of microwave when one opens the door of a microwave oven during its
operation, a structural design of the reinforcing brackets for the door frame is presented. Twisting deformation of
the door frame resulting from a dynamic pulling force is analyzed by harmonic and transient response analyses.
Several types of the reinforcing brackets weldable to the right flange of the door frame is taken into
consideration, and their effects to the twisting deformation of the door frame are compared and evaluated. As a
conclusion, a thick step-shaped bracket, which is welded to whole length of the right flange, is favorable.
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Fig. 1 Structure of the door of a microwave oven
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Fig. 3 Finite element model of the door frame

Table 1 Natural frequencies of the original design

Mode | 1,2 [ 3,41 5.6 7,8 |9 10
Freq (Hz| 67 | 825 | 1100|1424 [ 1742
req- M2l 200 | 1013 | 1362 | 1579 | 1952
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Fig. 5 Reinforcing brackets welded to the right flange
of the door frame®
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Table 2 The 3rd natural frequency and displacement

Uy
3rd natural Displacement .
frequency v
Case no. (Hz) (mm)

thickness, t (mm) | thickness, t (mm)

1 1.5 2 1 1.5 2
Original - - 82.5 - - 15.21
Case 1 | 81.3 | 80.6 | 79.5 |16.73116.24| 14.76
Case 2 | 84.0 | 84.8 | 84.7 [14.85(14.11] 13.76
Case 3 | 84.4 | 85.6 | 85.7 |12.90(11.37| 10.88
Case 4 | 84.3 | 85.8 | 86.2 |13.00]11.36] 10.67
Case 5 | 82.2 | 82.9 | 83.6 {14.23113.23| 12.31
Case 6 | 82.3 | 83.0 | 86.0 |14.42]|13.48] 15.06
Case 7 | 825 { 83.1 [ 83.8 |14.34|13.60] 12.79
Case 8 | 82.8 | 83.5 | 84.1 {14.38]13.63| 12.87
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Fig. 11 Location of the door frame and latch hook
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Table 3 Micro switch operation time

Case no. Time (ms)
Original 11.23
Case 3 _1 11.67
Case 3_2 11.88
Case 3 3 12.23
Case 4 1 11.63
Case 4 2 11.78
Case 4_3 12.09
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Fig. 13 Time-history of displacement u, at LL
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Table 4 Difference of displacements u, at UD and
LD at the time of the switch operation

Case no. Difference of u, (mm)
Original 0.939
Case 3 1 0.935
Case 3 2 0.924
Case 3 3 0.914
Case 4 1 0.935
Case 4_2 0.930
Case 4 3 0.916
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