=AU EE A A2y A2z (20054 124)
Journal of the Korean Society of Precision Engineering Vol. 22, No. 12, December 2005

MR £ MZE YS HxeIx ol Zagle) vl EH
HY T P A

Analysis of Twisting Deformation and Structural Design of the Door
Frame of a Microwave Oven to Decrease Leakage of Microwave

Boo Youn Lee” and Jin Young Koo'

ABSTRACT

When one opens the door of a microwave oven during operation, microwave might leak through the
clearance of the door. Present research has been motivated by the need to reduce the possible clearance by
enhancing torsional stiffness of the door of the microwave oven. Static deformation of the door frame of the
oven is analyzed under a door-opening force. On the basis of the topological optimization, the right flange of the
door frame is shown to need reinforcing. Several types of reinforcing brackets weldable to the right flange is
proposed, and their effects to the stiffness of the door frame are compared and evaluated.

Key Words : Microwave Oven (2] 21A)), Door Frame (29| 3 ¢), Twisting Deformation (8] %8 ¥ 3),
Reinforcing Bracket (B.7 H.#]7])
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Fig. 1 Structure of the door of a microwave oven
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Fig. 2 Finite element model of the door frame
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Fig. 4 Equivalent continuum model for the perforated
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Fig. 6 Displacements from the unit cell model
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Fig. 10 Bending deformation at the right flange of the
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Fig. 11 Reinforcing brackets welded to the right
flange of the door frame
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Table 2 Summary of results of 8 cases of
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Fig. 13(a), (b)) Wl 7kA 9] B7 B3l FdA

WEAQY BAED AT BYHE 5 HFE
A o] F23E= Case 29} Case 39 &)X 2Ax &4

o ¥y FAA4n oy} dEe g UMY u,
o] BxE vehit) Table 291 Case 1~89] zs}w
Ast dojA Fig. 79 AA ColA e} Hoj W4, 7)
Z AAQL gH v&, dase FEIHAT E3
7t A$-9) B} vy Ut $HE @A F5
Hth Table 220A & 4 ARl ACE BYAls
22 g5 AAe) F2A3lE Case 30] Hd] HHY
2k 0451 mm(71& A W] 376 % FAE A
E3 Aol 7M & Ao vyt 1 vUF
& AANY BgRe & HFE ﬂxﬂOﬂ H-abst=

Case 2(H W 9= 0480 mm, 71& AARE tiy]
337 % A&, AYd B 5 5 At
Be Aod Hxlo FA3t= Case 4HW ¥
2k 0.496 mm, 71E A Y] 314 % T &
oz BAo] e Aoz JEytt ®ol ZHYY
oz T At Edent Bang FashE
o] Case 12 W9 ZAdo] 78 =AM HEH
g Az a3 vaAde 4 Ak 5 HF

Ao BHYRE HASE Case 3, 5, 7°] +
529 As Bag A X ngZls
RA351E Case 4, 6, 89 H]3] v 8
#7t o & A2 JERk

1.2
=

_!lN' MR ol
o o ot Ho

_n



ojfg . A IFHYEFHINA AnY A2x

Ao BHSE F&Ase= F4A A Case
2, Ay Case 3, A9 Case 5, =¥
Case 78 MZ vy, VS8 NI AL 15
€ Ay FAEe) 7 S8t 1 e
ALY} dAFP o o2 et} 33, Table 2
of EAIE utgl 7o) Case 1~89) FFo] A2 o)
7V ya AAE, A9y, 4y, 98 2R
Az FAH 2% &4 F9 AVt v2EE, F
ZFHog AA MAAoE v EY WY A &
9} AARE FEHor sl HAAS o &
o= wadr.

4. @E

2 =RodAes A4 AA FE T =o€ 7
712 Aol =olg A Aol FE Tk 2
A Ve AAs rAE H23E] A3, £
zHge HEY ZE FHAHLEN L A
ZAA27] 18 72 AA AL Bt Bt A7
3.

1) 71& AAA ddtd 2o TP FTa
2dg FAE A A e FPRen, &
B 4% 7o XY tFF= Au oy
Bt d&AR 2dRse PHE AN
2) =9 “Eil‘ﬂ«l HEY 23E TN A
AA NS =E37] At A% HH3 EA
311’113}04 -rf.‘ HF27t vEd 249 7143
u7k 2 g4

3) 71€ =o] TPy T2E WA ged
HEY BEE FUHAIN A% BEE Pge
+& HFd &% 848 5 e 27 2
29 o 7k dd FAE AR

4) 27 B I FA43 5 99X, Ao
7t e 48 B9 FA d4e FP3td HEH
By A adE Hrsch
5 vEY 24 U ade ACE BYAE

HFe Al F-ase 397 Mg e

2 eyt

i°-:'£l->'

fr oy ot

H‘Uz:

2
=
o=

[e]
-2
A

ngd
1. Lee, B. Y. and Koo, J. Y., "Evaluation of Twisting

Deformation of the Door Frame of a Microwave
Oven by Transient Response Analysis," Trans.

148

Korean Soc. Mech. Engrs. A, 2005 (Submitted).

2. UL 923, "Standard for Microwave Cooking
Appliances,” Users Laboratory.

3. Kim, C. S., Na, J. M,, Kim, J. H. and Chung, H
S., "Drop Analysis of Micro Wave Machine with
I-DEAS and LS-DYNA," Technical
Samsung Electronics, 2001.

4. LS-DYNA3D, "Keyword User's Manual," LSTC,
1999.

5. Cho, W. I, Kim, H,, Lee, C. S. and Lee, D. R,,
"Drop-Impact Simulation of Micro Wave Oven,"
HANPAM 2000 Users Conference in Korea, pp.
61-67, 2000.

6. PAM-SYSTEM, "Reference Manual,"” PAM System
International, 2002,

7. Son, B. S., "Research on the Finite Element
Analysis of the Drop-Impact and Clamping of a

M.S. Thesis, Keimyung

Paper,

Microwave  Oven,"
University, 2004.

8. Noh, K. C.,, "A Study on the Door Interlock and
the Door Opening Force of a Microwave Oven,"
M.S. Thesis, Busan University, 1999. '

9. ANSYS, "User's Manual,” Revision 6.2, 2002,
ANSYS Inc.

10. Kim, S. D., "Nonlinear Vibration Analysis of Thin
Perforated Sheet with Wire Impact Damping,"

Ph.D. Thesis, KAIST, 2003.

11. XS F 2630, "Doorsets - Static Torsion Test,"
1997.

12. Belegundu, A. D. and Chandrupatla, T. R,
"Optimization Concepts and Applications in

Engineering,” Prentice-Hall, New Jersey, 1999.



