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Abstract Na-tetrasilicic fluorine mica powders were synthesized by skull melting method. The staring materials having
chemical composition of Mg,;(OH),Si,0,, : Na,SiF, : Si0,= 8.3 : 24.8 : 66.9 mol% were charged into a cold crucible of 13 cm
in diameter and 14cm in height and heated by R.F. generator at working frequency of 2.84 MHz. The materials were
maintained for lhr as a molten state and cooled down in the container. In this study, the specific electric resistance of
mica was estimated and the columnar and plate shaped mica were synthesized.
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Fig. 1. Photograph of cold-crucibles, (a) &25 x H30, (b) &13 x
H14, (c) @9.5 x H10 cm.
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Table 1

Jeong-Won Seok and Jong-Geon Choi

Used symbols and formulas in this experiment

Symbol Analytic Value or formula
Vpmax Plate maximum 11.88kV

Limax Plate maximum current 10A

C. (pF) Tank condenser capacitance 500~3000 pF

V, (kV%) Plate voltage %

I, (A%) Plate current %

Ly (A) Grid current A

f (MHz) Frequency MHz

E,, (kV) Plate DC voltage Vomax X Vi (%)
Ly (A) Plate DC current Tomas X Lp (%0)

L, (A) Plate peak current Ly x4.31

L, (A) Grid peak current L4°¢0.17

E min (KV) Plate minimum voltage Reference in vacuum tube efficiency table
V.. (kV) Plate swing current (Eyp— Eamin)/ J2
L, (A) Fundamental plate current Ty x 1.7/ J2

P, (kW) Input power V. x1,

P, (kW) Output power Epp X Lge

Q Q value Z/7,

7 (QY) Impedance of tank circuit V./1, x 1000
Z.(©Y) Impedance of tank condenser /2 xnxfxCy)
r(Q) Resistance of tank coil ZIQ+ 1)

I (A) Tank current V./Z. %1000

n (%) Vacuum tube efficiency P,/P; x 100

E. (%) Coil efficiency (R,—r1)/r, x 100
P, (kW) Heating power I, X E,

E, (%) Heating efficiency n x E,

Table 2

Various operation conditions of generator with different tank condenser capacity, 1000~3000 pF, respectively
Operating No load Load No load Load No load Load No load Load No load Load
C. (pF) 1,000 1,500 2,000 2,500 3,000
V, (kV%) 56 51 60 53 59 50 57 44 54 44
I, (A%) 15 37 17 41 17 40 16 36 17 41
Ly (A) 0.52 0.41 0.62 0.65 0.9 0.65 0.57 0.40 0.54 0.37
f (MHz) 4.88 4.92 3.95 4.01 3.42 3.48 3.05 3.11 2.79 2.84
E,, (kV) 6.65 6.06 7.13 6.30 7.01 5.94 6.77 5.23 6.41 5.23
Lg (A) 1.50 3.70 1.70 4.10 1.70 4.00 1.60 3.60 1.70 4.10
L, (A) 6.47 15.95 7.33 17.67 7.33 17.24 6.90 15.52 7.33 17.67
L, (A) 3.06 2.41 3.65 3.82 5.29 3.82 3.35 2.35 3.18 2.18
Epmin (KV) 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
V., (kV) 435 3.93 4.69 4.10 4.60 3.85 4.43 3.34 4.18 3.34
L, (A) 1.80 4.45 2.04 4.93 2.04 4.81 1.92 433 2.04 493
P, (kW) 9.98 2241 12.12 25.81 11.91 23.76 10.83 18.81 10.90 21.43
P, (kW) 7.84 17.48 9.58 20.20 9.40 18.49 8.53 14.46 8.55 16.47
Q 73.93 27.30 85.32 31.41 96.73 34.96 110.39 37.71 107.56 36.28
Z(Q) 2,412 883 2,292 831 2,251 799 2,305 772 2,046 678
Z.(Q) 32.63 32.36 26.88 26.47 23.28 22.88 20.88 20.48 19.02 18.69
r(QQ) 0.44 1.18 0.31 0.84 0.24 0.65 0.19 0.54 0.18 0.51
I. (A) 133.31 12142 17435 15479  197.67 168.10 21231 163.18  219.81 178.81
n (%) 78.61 77.99 79.04 78.25 78.94 77.85 78.72 76.87 78.38 76.87
E, (%) 62.73 62.60 63.20 65.15 65.64
P, (kW) 76.17 96.89 106.23 106.31 117.38
E, (%) 48.92 48.98 49.20 50.08 50.46
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skin depth.

Fig. 3. Photograph of cross section of the mica ingot grown by
skull melting method.
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Fig. 5. SEM images of the synthesized mica by skull melting method.
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