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Development and Analysis of the Magnetron Analysis Program

Seung-Pyo Lee*, Byung-Kab Koh®, Sung-Kyu Ha™"

‘ Abstract i

Magnetron is a compartment of microwave oven and it generates the microwave. In this paper, the program HUSAP
is developed in order to perform the heat transfer, structure, and fatigue analysis of magnetron. By using it we can
make the geometry of magnetron and can solve the governing equations which are formulated by finite element
technique. In order to achieve the reliability of HUSAP, we compare it with experiment and commercial software

ANSYS. And comparisons of observed results show that agreement is remarkably consistent.
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Fig. 3 Geometric modeling using HUSAP GUI

Table 1 Material properties for anode

Material name OFHC -
Young’s modulus 117.2 GPa
Yield stress 68.9 MPa
Poisson’s ratio 0.34
Coefficient of thermal expansion 16.24¢-6
Conductivity 374 Wm'K
Density 8954 kg/m’
Specific heat 3831 Jkg 'K
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(b) HUSAP

Fig. 4 Temperature distribution for anode

Table 2 Comparison for temperature at anode

Point No. HUSAP ANSYS
1 198 192
2 194 195
3 185 185
4 184 134
5 163 163
6 162 162
7 137 137

Fig. §
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Temperature calculation positions
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Table 3 Material properties for r-fin, yoke

r-fin yoke

Material name Al-1100 SPGC
Young’s modulus 70.33 GPa 70.33 GPa
Yield stress 35.0 MPa 35.0 MPa

Poisson’s ratio 0.35 0.35

Coefficient of thermal 23 66-6 23 .6e-6
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Fig. 6 Temperature distribution for anode, r-fin and
yoke

Table 4 Comparison for temperature at anode, r-fin,
yoke

expansion anode cylinder, C r-fin end, C
Conductivity 222 W/m-K | 15 Wm-K HUSAP 260 175
Density 2710 kg/m3 2710 kg/m3 ANSYS 255 177

Specific heat 900 J/kg-K | 900 Jkg-K

Experiment 217 168
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Fig. 10 Number of cycle for anode
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