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Abstract In this paper, variable reactor and capacitor for high-frequency welder are analyzed by optimum
design. As the polar panel of high-frequency welder has the role of condenser, the material with the high rate
of induced electricity has to be selected in order to manufacture the condenser with the great power cut. And
the area of polar panel must be large and the gap between panels must be thin. On the contrary, the resistance
is generated and the heat is happened because the large current is flown. To prevent the thermal deformation of
this polar panel, the temperature can be lowered by using cooling water and so on. At this point, the speed of
cooling water due to deformation and temperature of polar panel can be optimized.
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[Table 1] Welding Specifications

-+ = 2r
Fulr 9 100KHz - 200KHz
Aol H MOSFET & -5+4H4]
=9 A9 100 Kw

7HA 2l E " ATWAE Q] A7]= 500 mm(w) * 770
mm(h) * 3 mm(t)o]o] AZ-L 6:4 Brass(ASTM 37700)°]
T2 AAE e ® 29} Pk
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[ 2] A=9] 71A= 44
[Table 2] The mechanical properties of materials

spec. unit value

tensile strength MPa 310
yield strength MPa 160
modulus of elasticity GPa 80
hardness Hg 70
density glem’ 8.54

7T AlE]

[aZ 1] 719 2jdE 9 A 3DRYF]
[Fig. 1] The system modeling of the variable reactor/
capacitor
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(@) F-4A1(0.2 m/sec)
(a) Fluid velocity(0.2 m/sec)
-
(b) %4104 mfsec)
(b) in case of fluid velocity(0.4 m/sec)

(¢) 7421(0.6 m/sec)
(c) in case of fluid velocity(0.6 m/sec)
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(d) 9-<4](0.8 m/sec)
(d) in case of fluid velocity(0.8 m/sec)
[O8 2] ¥4 2% 2
[Fig. 2] Temperature distribution of the coolant
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[Fig. 3] Coolant temperature
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(d) F%41(0.8 mysec)
(d) in case of fluid velocity(0.8 m/sec)

2400
Temparsture (€]

(e) F4:A1(1.0 m/sec)
(e) in case of fluid velocity(1.0 m/sec)
(22 4] =] o By
[Fig. 4] The temperature distribution in the electrode plate
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[Fig. 5] Electrode temperature according to the velocity of
the coolant
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(d) 8<A4](0.8 m/sec)
(d) in case of fluid velocity(0.8 m/sec)

(e) §<£A](1.0 m/sec)
(e) in case of fluid velocity(1.0 m/sec)
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[Fig. 6] Deformation of the electrode plate
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[Fig. 7] Deformation of the electrode plate according to
the velocity of the coolant
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[Fig. 8] Prototype design
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(a) The reactor & the capacitor

b) 2 THEA
(b) the power supply
[23 9] AJ#E Az
[Fig. 9] Prototype the manufacturing

4.0 T T T T T T T T T

—@— Analysis Result
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[Fig. 10] Gap of the electrode plate

(38 1] Wzrest Be) 88 HE
[Fig. 11] Welding joint area of the coolant pipe and the
coolant plate
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