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Measurements of Magnetic Flux Densities and Joule’s Heats Induced
in the Laboratory-scale High Frequency Induction Furnace

Synopsis:

Shoji TANIGUCHI, Minoru WATANABE,

Atsushi KikvcHi, and Teiriki TADAKI

Experimental studies have been carried out in order to examine the applicability of Lavers’ model
to the electromagnetic fields in the laboratory-scale induction furnace with high frequency.
The furnace used is made of 14 turn 0.054 m-radius and 0.14 m-height induction coil and power

supply with frequency of 9.09kHz or 480 kHz.

Magnetic flux densities have been measured under the conditions without load, with a long copper
cylinder load, and with a mercury pool load, respectively. These values have been well consistent with

Lavers’ model.

Joule’s heats have been measured for the following metals : copper, zinc, tin, lead and mercury.
These values have been well consistent with the model in the range of ry/6 from 4 to 100, where r,

is the radius of load and 6 is the skin depth.

From these results it is possible to apply Lavers’ model to the electromagnetic fields in molten iron

in a laboratory-scale induction furnace.

1. # =

K-WERHE OEEROPIRE B 2705 HE, ¥R
D LN BRAVARISROWEBEFHELDH L LD
OTEL BLERDS.

DX S IBUES D, BE DI A BB ORE
HREBIRIC X < SR T 5 5 DEERIEE (0K
IERATREREFERE I TV BE#BORE I, X
XD HADES STV 5) OWEBBEECET 5
—HEOWEEF IO TE D, &R TRy AU
BRE Y ERIVY B L BRI ICEE L.

¥ 12R1ERY TR ESR BT A AR Ry G
BIDR S5 7 74 +-BRROBRER L B i, |
WY EBEEE BRI, REREOBERIFEN
HFC I oTRELELTAZEER L. ZLTTh

BBESEORBIRENBERIFOETR I oTZ &b
DTHLEEL bR, Thib, REAWERESERSY
EEMCENT 5y, BERORBEEYHLICTTS
DBERD Y, FODIIIFHOBRIE XA bl
Bigye.

FHFH N BRESEL RecHELT®  (AFREER
fm=10, 150Hz), TARAPORE 57 (frn=3000Hz) &
X o Hffipgic, F72 LAveRs® (fn =60~104Hz) i
IO TERMCRD bR T 5.

ABFg2ClT Lavers OEBMEHFTHY CH W
FEF (fm=104 3.7x105Hz) HEHAL 5 2080 %
HZBIDR, FHOMREBER L OEBWHET S
o~ NVEOPEEX R, ThbOERME & BEERE &
B L.

*1 BE (EERA) BgORBEA

* @mFn 53 £ 4R ELSBEASITTHRE W 54 £58 4 B2 (Received May 4, 1979)

o odeR T

Ti# (Faculty of Engineering, Tohoku University, Aza-Aoba Aramaki Sendai 980)

kg A k2B (F o )IIB 58k (%)) (Graduate School, Tohoku University, Now Kawasaki Steel Corp.)

57 —




364 g &

% 66 4 (1980) %53 =

4
i Coil current [,(A)
-~ Frequency f (Hz)
) &
¥
L2 .
® |8 sll @
L +—~—c 1 (JxB) (JxB]! ;
® 7] o 3
L/2 & €
’ Molten iron
2 (Me, 0e)
2 } -
\Cruciblle(/ue::})o) }:gduchon

n |
i 2 '

Fig. 1. Schematic diagré.m of induction furnace.
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(a) Measurement of magnetic flux density outside
a copper cylinder.

(b) Measurement of magnetic flux density in
mercury.

@® Copper cylinder, @ Induction coil,

® Glass tube, @ Oscilloscope, B, ® Search coil,

@ Mercury, Glass container.

Fig. 4. Schematic diagram of experimental ap-
paratus used for the measurement of
magnetic flux density.
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