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Effect of Cold Crucible Shape on Levitation Force Working to Solid Metallic Ball

Kazuyuki Saxurava, Toshiaki Waranasg, Satoshi Iwasaki, Akira Fukvzawa, Mofoo Y amazaki,
Tatsuo Take and Michiru Fuyra

Synopsis : An experimental device which enables to measure the electromagnetic force working toward the metallic ball in the cold
crucible was invented to obtain the basic data on the installation and the operation for the optimum levitation melting.
The levitation force at the arbitrary position of metallic ball could be measured directly under supplying the electric
power. By this device, levitation forces were measured using balls made of different kind of metals under various
shapes of cold crucibles. The results obtained are as follows.
(1) Levitation forces depended upon the electric resistivity of metallic ball. Low resistivity metals such as copper
could be levitated easily but ferromagnetic substance such as iron could not be levitated below Curie temperature.
(2) Levitation forces varied considerably with metallic ball position and coil position, and these behavior were influen-
ced by the number of slits that regulated both magnetic flux and eddy current.
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Table 1. Dimensions of cold crucibles.

No number of slit width hole dia. height

’ slits N s mm D mmé H mm
1 12 0.5 5 70
2 12 0.5 5 100
3 6 0.5 2 70
4 6 0.5 10 70
5 1 0.5 — 70
6 12 1 5 70
7 24 0.5 5 70
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Fig. 1. Vertical section of cold crucible and metallic
ball.(h is coil position against lower end of
the cold crucible. h” is coil position against
center of the metallic ball.)
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Fig. 2. Schematic diagram of experimental appara-
tus.
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Fig. 3. Relation between electric power and levita-
tion force of metallic balls with different
material.(N=12, h=15mm, d=4mm)
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Fig. 4. Relation between electric power and levita-
tion force working to the steel ball above
and below Curie temperatures.(N=12, h=
15mm, d=4mm)
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Fig. 5. Relation between electric resistivity of
metallic balls and levitation force.
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Fig. 6. Relation between levitation force and ball
position at various cold crucibles which have
different slits.(h=10mm, 30kW)
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Fig. 7. Comparison of cold crucible height in the
relation between electric power and levita-
tion force.(N=12, h=15mm, d=4mm)
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Fig. 8. Influence of center hole diameter of the cold
crucible in the relation between electric
power and levitation force.(N =6, s=0.5mm,
h=15mm, d=4mm)

¥ s, PLREBEOHEBYVHE I LZLEELZLNLS
1HTH 5, BEFRMTE, SBIRIEI= 4mm, 21 vfir
Bh=15mmT » 5%, 4L RED= 2 mm ¢ D=10mm % I
T35 L, EBIERA~DRY v b R ODROEEAER AR IL,
12 fED14Imm*i¥imL Twv 5,

D# 2 mm#»* 6 10mmiZ 80 L, &@Ek~ D% i lrmii
P2 lrzcb b od, FHHBEMT 20572 D%
IE2BRBE T E L r o0, 2O LI, FOREBRIE
KL TEBHR~DEEBEEEZMLTY, 22 %E8
TARREILTLORAILTEMT 2bUTIIR VI E
PEKLTV 3,

3.5 OAILKEEBBHNOEAR

Fig.9 ZNo. 1(N=12)Oa— v K72 v—v vl L

rtsoafviE LiFHIOBEY, BEL10, 30,

100
80 10 KW
0—0 30 kW
60 O—0 50 kW
£ o
-
20
(=
S
5 o
a
8 -20 g/
~40 1 1 |
10 5 0 5 10 15

Levitation force (N)

9. Relation between levitation force and .coil
position in the case of 12 slits cold crucible.
(d=4mm, s=0.5mm)
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Fig. 10. Relation between levitation force and coil
position in the case of 1 slit cold crucible.
(d=4mm, s=0.5mm)
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Fig. 11. Relation between levitation force and coil
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