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ABSTRACT

This siudy s 10 investigate the effective mineralizer in the manufacture of forsterite porcelain as a high freq-
uency insulator. A mixture of Mg{OH}z and SiGs {a-Quartz) corresponding to the molar ratio of 2.0 MgQ: 1.0
8i0; was prepared from ihe materials of high purity. It was heated to 1400°C at the rate of 200°C/Lw, which,
was kept consiantly for 1 hour, and one has made chamette after cogling.

Six kinds of glasses were prepared by an (. 1 atomic equivalent of K ions substitution-Ba, Bi, Zn, Cd, Zr-lo
the basic K-glass (0.333 K0+ 1. 14 Si0z) and were melted approximately at 1500°C.

[ The [orsterite bodies were provided by adding each glass (10, 15, 20, 25, 30%) to the forsterils chamotte,
which was fred at 1320, 1360, 1400, 1440°C. (1 hw).

One has examined the physical and diclectric properties for the specimens.

The results of the experiments are as follows;

1. As for water absorption: Bodies were better vitrified with an addition and temperature change of Ba, Bi,
Zn-glasses. The specimen conlaining Cd-glass showed deviation of slow decreasing, where as K-glass was
completely not vilrified.

9. Bodies comtaining Ba, Zn, Bi-glasses appeared comparacively high Modulus of Rupture at 1360°C, while
containing Zr-glass had the highest Modulus of Rupture as the addition changes remarlkably at 1460°C.

2. Tt was estimatod that 20—95% glass present in a [orsterite bodies were in good eonditions as for the phy-
sical properties. ' ‘

4. Specimens of Ba, Bi, Zr-glasses were superior as for dielectric properties, where among Ba-glass was most
excellent. 7

5. Dielectric constant commouly increases in a slight gradient as firing temperalure rises.

6. The pelregraphic cxamination showed that the bodies containing Ba, Bi-glasses had fice crystals, and were

observed distinelly large mosaic crystals in the Zn-glass.
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Table 1 7} 7=},

Table 1. Chemical compositions of the Quartz

Components | Si0z | AlOs |FeeQs| Ti0: | NagD | K0

Content 97.7) 1.72/ 0.083 0.03] 0.14) 0.31

forsterite TEAGERN Y Mg0:5i0:=2 : 1 male MgQ:
Si0z=57.3 1 42. 7wt %) 7} = =% FHE&SE pot-mill of
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Table 2. Emprical Formulas of Glasses

Oxide Equivalent | Atomic Equivalent

No | Glasses ba‘slisV baslills val

1 K 0. 383K20 1. 1458104 0. 666K -1, 1451

g Fa 0. 283K2Q'D. 100Ba | 0. 566K-0. 100Ba-
0-1. 14510, 1- 1451

3 Bi 0. 2835(20_'[]. 05081z | 0. 566K 0. 1008i-
Q- 1. 145105 1. 1451

A T 0. ZBSKEO'[_). 100 0. GGK 0. 100Zn -
Zn0-1. 14510, 1. 1451

5 cd 0. 283K20-Q. 100 0. JGGK . 100Cd -
CdO-1. 14510, 1. 1431

6 | 7z |[0.283K:0-0.100Zr | 0. 566K 0. 100ZE-
(-1, 14310 1. 1451

Qg 01 YARBY A Pehe AHEGFo2 G
st o,

8] & Batch B 22}t 40z ¥ SAaslz fire clay cru-
cible & Af5be]  1500°C H2d] A 2547 72
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Table 3. Batch Composition of Forsterite (wt%)

Comp. I Forsterite Glass
Body No. .| Chamatte

F-( J-10 90 10 ;
F-{ )-15 85 15 %
F-( J-20 80 20 ;

—( )-25 75 25

F-( 2-30 70 30

{(Glass) | K. Ba. Bi. Zn. Cd. Zr
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Table 4. Apparcat Specific Gravity

'\““\ Glass
E\@‘J_d\(\%) < Ba Bi Zn | Cd Zr
T,
co ]
10| 205 287 309 307 207 309
151 289 290 3.04 203 300 304
1320 | 20 | 293 283 295 294 295 299
951 2.83 2.70| 282 2.73 279 2.7
} 30| 277 262 267 2.6l 258 266
" 10} 204 206 295 209 200 28
151 279 278 277 2.82 284 277
3580 | 20| 2.8( 266 274 2.70 293 275
95| 283 267 279 2.64 259 263
30| 261 256 270 243 2.53 2.57
V10| 284 270 281 2,81 203 200
i 15| 246 278 275 273 299 281
{1400 |30 260 266 273 269 273 272
251 2,62 259 2.66| 262 2.63 267
30! 278 248 270 2.37i 2.53 2.83
10| 272 2.7 283 281 279 2m
15| 267 2.66 2.74 274 270 2.78
1440 | 20 | 2.56] 252 2.87 265 263 2.72
25| 258 2.33 2.60] 249 2.55 258
30| 244 295 257 245 2,40 2.52
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Table 5. Bar Linear Shrinkage. (%)

\Glass
AN g | Ba | B % | Cd | zr

o

10 7.05 7.47 9.72( 9.66] 9.40, 8.80
151 8.75 10.32] 12.02 1L 18I 10.85 9.80
1320 | 20| &.85 12.38 13. 06| 11.92 12.05 13.70
25| 870/ 13.10 13.01] 11. 455 12.75 13.35
30| 8.00 12.77 13. 10| 13.57; 12.15 10.85

10 | 10.60) 10-47 7.67| 8 04 10-35 10.75
15 1 10.20) 13.05, 9.66| 10.08! 11. 90| 12. 25
1360 | 20| 9.35 13. 32| 12. 85| 12,93 12. 85 13.85
25| 8.30) 12.88) 13.18| 13.26, 13.25 14.05
30| 8.25 11.13) 10. 20| 9.00! 12.20 13.10

10| 11-62 123.92) 8.40] 9.01| 13.85 14.05
15 | 13. 18 14.08 10.48| 10. 49| 15. 80| 14- 75,
1400 | 20 | 12.50 13-52 12.43( 12.42) 13. 55| 13. 55
25| 12. 08 13.07) 12. 87| 12. 78| 12. 85 13.55
30| 9.45 11.52 11.20f 5. 30| 12. 55| 13. flﬂl

10 | 13.72 13.50] ©.52( 10. 29 14.10 14.15
151 13.57) 12.20) 12.05) 12. 55| 13. 75 14.65
1440 | 20 | 12. 60 11. 15 12. 80| 13. 44| 13.30] 13.45
2k | 11.58 10.50) 12.93| 13. 02| 12. 35 13. 25

13(] 10.95 10.00) 2300 .05 12. 30| 14 25i
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Table 6. Thermal Shock Resistance.  (°C) Tahble 7. Power Factor (9%
\ Glass Glass
‘ @\ K Ba Bi Zn Cd Zr \m; K Ba Bi Zn Cd Zr
Temp. \ Temp |
coy || Co |
10 3001 350 320y 300 260 300 10 1.84) 0.360 0.36) 0.163] (.20 .32
15 300 320 300 300y 260 260 154 1.19) 0.192 0.16( 0.2500 0.25 0.39
1320 | 20 260/ 320 300, 300 2600 220 1320 | 20 | 1-46/ 0.234) 0.35/ 0.278 0.24| 0.33
25 2201 350 300 300 180 220 251 (.81 0,131 0.27 0.358 C.35 0.81
30 2200 350, =200 250 2200 260 30 0.87) 0.273] 0.23 0.311 .34 0.24
10 3200 380 260, 300 260 300 10 0.70) . 716 0.28 0.398 0.37] 024
15 320 3500 300 3000 260 260 15| 0.64 0.144] 0.16 0.380, 0.4 0.25
1360 | 20 260 200 2500 2500 320 180 1360 | 201 057 0.140] 0.24 0.276) G.29) .22
25 2601  200p 280, 200 220 180 26 | 0-48/ 0.206) ©.17 ©-380| 0.26/ (.28
30 260t 200 200 2000 1800 220 301 0.44] Q.209 0.28 (.25
10 3200 230 300 3000 1800 180 16| 0.62 0.136) 0.20 0.2190 0.33 0.7
15 320, 2000 3000 300; 180 180 15| 0.41 0.221] 0.21 0.300 ©.29 0.27
1400 | 20 320/ 200 260 250 180 180 1400 | 20 | (.28 0.128 0.23 0.195 (.27 0.21
25 3200 180, 200 250 180, 180 25 | 22 0.134) 0.22 028 0.25
30 3000 180p 1801 230 180, 180 30 | 0.44] 0.147 .38 0 24
10 350 18O 300 300 220 180 10| 0.28 0.19 0. 227’! ¢ 20 0.15
15 350/ 180 250/ 300, 180) 180 151 .16 0.18 0.238' 0.26 £.19
1440 | 20 380/ 180 200( 200 180 130 1440 | 20} 0.27 0.35 0.181] 0.32 0.22
25 350; 180 200 200 180 180 25| 0.29 0.27] 0.25
30 3700 186|180 180 180 180 30| 0.15 0. 27l 0. 32
Ba-glass B-2- 1320°C 25%, 1860°C 20% <) ~1d 7,899 Fow -2 WY EEL kg,

£ BEES Bl 1400°C oA EH FE5 dejAx
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Table 8. Dielcetric Constant (K-Value).

M, BN

Table % Loss Faciar

[ Glass { ﬂs ;
I@\ K | Ba | Bi |70 | Cd | Zr @N]\ K | Ba | B |70 lcd | 7
Temp \ Temp, ;
Cy \ cor N
10| 660 4.56 4.74] 278 400 4.0 10 11214 164 171 o.78 116 129
15| 7.27 5.54 4700 403 Aol 5.3 15 &77 Lo6 073 128 123 1.34
1320 | 20 | 7.12 5.76 5.42 5.05 4 08 5.2 1320 20 | 10.39 1.35| 1.90 140 1.69 1.73
25| 6.64 582 6.36 429 617 590 {25 | s.a8 o7 172 14 218 183
30| 6.9 6.00 7.09 631 55 648 0| 608 164 163 195 187 1.5
10| 734 560 531 5ed 537 an 101 514 401 ves| 237 199 147
15| 730 se0 6.2 538 622 15| 468 0.85 Loo| 215 237 1.5
1350 | 20 | 7.17| 5.69 5.50 5.98 580 636 1360 | 20 | 4.09 0.80 1.24| 1.65 168 1.40
25| 7.61 6.08 6.0¢ 603 616 607 2| 561 L2 1.03 235 160 158
30| 771 591 6.4 6.4l 30| 539 124 18 154
10| 7.50 6.38 569 558 520 559 o] 268 087 113 139 17 116
15 853 601 591 603 558 55| | 15| 268 133 L2l 18] vl 149
1400 |20 | 6.86 6.04 6.16 5.01 578 631 | 1400 20| s 077 L7 0.98 156 13
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