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Figure 1: The principle of induction heating
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8=5.03*10** 4/ (p/(p* f)) (cm)
p : WMBMOFEERE (Q - m)
M @ #INEAE DLEEREERE
(MM TIEp> 1. IEREMEMTEp=1)
f : AiR#E (Hz)

d: penetration depth 3=5.03*10** 4/ (p/(pu* f)) (cm)

p: volume resistivity of the material to be heated (Q - m)

H: relative permeability of the material to be heated

(for magnetic material p> 1, for non-magnetic material p=1)
f : frequency (Hz)
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Figure 2: Skin effect and current penetration depth
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Metal frequency and current penetration depth (representative examples)
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MNERICAETZE ] The power required to heat an object

Po=P1+P2+P3+Ps+P5
P1=#MEANRINENSE
P2=EDRSE/IE
P3=ExRE /B
P4=8rBE/118
Ps=7s—4—0OX. CTAAX

p= MERT iy
SEC
M I D EE (ko)
C ARINEID LR (V/ (kg K))

AT INBEIRODEEZ (C)

Po=P1+P2+ P34+ P4 +Ps

P1 = electric power absorbed to
the object to be heated

P2 = heat radiation power loss

P3 = heat conduction power loss

P4 = heat transmission power loss

Ps = feeder loss, CT loss

M 5 C * AT (W)
sec

P1=

M : weight of the object to be
heated (kg)
C: specific heat of the object to
be heated (J/(kg+K))
AT :temperature difference before
and after heating

WENNBEICH DB BT ERE) [ET OB OFIRIETER, EBHERTV

FEIBER DIV — M AL E T,

BThe electric power (heating value) to the object to be heated is
proportional to the volume resistivity, permeability, and root frequency

of the material.
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BREESEMEIC L DEEOMETER
BECO | E @m| Bitm@
% R % Metal Temperature (°C) Facet | Oxidized surface
77JU= =/ Aluminum 200~600 0.04 0.2~0.3
£ (BEE) Copper 200~600 0.02 0.57
#f 'E)REE) Copper 200~600 0.04 0.79
£R Silver 200~600 0.035 =
258 Brass 50~350 0.13~04 0.02
Z ) Nickel 200~600 = 0.37~0.48
E—RIVAZIL Monel metal 200~600 = 0.41~0.46
R Z Carbon 125~600 = 0.79~0.81
e e 1200~3000 | — | 0.194~031
antalum filament
BUGATVIITAV b 27~3300 - 0.032~0.35
Tungsten filament
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