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1 2 3 4 5 6 7 8 9 10 

Si02 62.2 62.2 65.2 62.2 62.2 62.2 62.2 64.2 62.2 63.2 
A l203 9.6 12.6 9.6 9.6 9.6 9.6 9.6 11.6 9.6 10.6 
B203 0 0 0 0 0 0 0 0 0 0 
L i 20 4.5 4.5 4.5 4.5 4.5 6.5 4.5 4.5 6 5 
Na20 0.5 0.5 0.5 2.5 0.5 0.5 0.5 0.5 1.5 1 
K20 0 0 0 0 0 0 0 0 0 0 

* MgO 18.6 15.6 15.6 16.6 16.6 16.6 16.6 14.6 14.6 14.6 
CaO 2.6 2.6 2.6 2.6 4.6 2.6 2.6 2.6 4.1 3.6 

$ SrO 0 0 0 0 0 0 0 0 0 0 
BaO 0 0 0 0 0 0 0 0 0 0 
ZnO 0 0 0 0 0 0 0 0 0 0 
Zr02 0 0 0 0 0 0 0 0 0 0 
Ce02 0 0 0 0 0 0 0 0 0 0 
Sn02 0 0 0 0 0 0 0 0 0 0 
T i 02 2 2 2 2 2 2 4 2 2 2 
Nb205 0 0 0 0 0 0 0 0 0 0 
FM 71.8 74.8 74.8 71.8 71.8 71.8 71.8 75.8 71.8 73.8 
Tota I 100 100 100 100 100 100 100 100 100 100 

it L i 20/R20 0. 90 0. 90 0. 90 0. 64 0. 90 0. 93 0. 90 0. 90 0. 80 0. 83 
MgO/RO 0. 88 0. 86 0. 86 0. 86 0. 78 0. 86 0. 86 0. 85 0. 78 0. 80 

[0059] 
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[1^2] 

11 12 13 14 15 16 17 18 19 20 
Si02 62.2 59.2 62.2 62.2 62.2 62.2 60.2 62.2 61.2 62.2 
A12O3 6.6 9.6 9.6 9.6 9.6 9.6 7.6 9.6 8.6 6.6 

B2O3 0 0 0 0 0 0 0 0 0 3 
Li20 4.5 4.5 4.4 4.5 2.5 4.5 4.5 2.3 3.3 4.5 
Na20 0.5 0.5 0.2 0.5 0.5 0.5 0.5 0.2 0.2 0.5 
K20 0 0 0 0 0 0 0 0 0 0 

m MgO 21.6 21.6 19 20.6 20.6 20.6 22.6 22.6 22.6 18.6 
CaO 2.6 2.6 2.6 0.6 2.6 2.6 2.6 1.1 2. 1 2.6 

& SrO 0 0 0 0 0 0 0 0 0 0 
BaO 0 0 0 0 0 0 0 0 0 0 

m ZnO 0 0 0 0 0 0 0 0 0 0 
Zr02 0 0 0 0 0 0 0 0 0 0 

# Ce02 0 0 0 0 0 0 0 0 0 0 
Sn02 0 0 0 0 0 0 0 0 0 0 
Ti02 2 2 2 2 2 0 2 2 2 2 
Nb205 0 0 0 0 0 0 0 0 0 0 
FM 68.8 68.8 71.8 71.8 71.8 71.8 67.8 71.8 69.8 68.8 
Total 100 100 100 100 100 100 100 100 100 100 

it L i 20/R20 0. 90 0. 90 0. 96 0.90 0. 83 0. 90 0.90 0. 92 0. 94 0. 90 
MgO/RO 0. 89 0.89 0. 88 0. 97 0. 89 0. 89 0.90 0. 95 0.91 0. 88 

[0060] 
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[^3] 

mmm 
21 22 23 24 25 26 27 28 29 30 

Si 0Z 62.2 62.2 62.2 62.2 62.2 62.2 62.2 62.2 66.8 58 
A12O3 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 7.9 13 
B2O3 0 0 0 0 0 0 0 0 0 0 
L i 20 3 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4 5.5 
Na20 0.2 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
K20 1.8 0 0 0 0 0 0 0 0 0 

m MgO 18.6 17.1 17.1 17.1 17.6 17.6 17.6 17.6 17.8 19.4 
CaO 2.6 1.1 1.1 1.1 1.1 1.6 1. 6 1.1 2 1.6 

i& SrO 0 3 0 0 0 0 0 0 0 0 
BaO 0 0 3 0 0 0 0 0 0 0 

& ZnO 0 0 0 3 0 0 0 0 0 0 
Zr02 0 0 0 0 3 0 0 0 0 0 

ti- Ce02 0 0 0 0 0 2 0 0 0 0 
Sn02 0 0 0 0 0 0 2 0 0 0 
T i 02 2 2 2 2 1.5 2 2 1.5 1 2 
Nb205 0 0 0 0 0 0 0 3 0 0 
FM 71.8 71.8 71.8 71.8 71.8 71.8 71.8 71.8 74.7 71 
Total 100 100 100 100 100 100 100 100 100 100 

tt L i 20/R20 0. 60 0. 90 0. 90 0. 90 0. 90 0. 90 0. 90 0. 90 0. 89 0. 92 
MgO/RO 0. 88 0. 81 0.81 0. 81 0. 94 0. 92 0. 92 0. 94 0. 90 0. 92 

[0061] 
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[^4] 

tt&m 
1 2 3 4 5 6 7 8 

m 

Si02 64.8 58.2 58.2 59.2 65.2 60.5 64.7 66.5 

m 

A12O3 8.6 7.6 11.6 10.6 12.6 9.6 9.6 9.4 

m 

B2O3 0 0 0 0 0 0 0 0 

m 

Li 20 5.8 6.5 3.5 4.5 2.5 6.5 4.5 6 

m 

Na20 8.7 0.5 2.5 0.5 0.5 0.2 0.5 2.5 

m 
K20 0.7 0 0 0 0 0 0 1.4 

m MgO 7.2 20.6 17.3 15.1 16.6 18.6 18.6 8.7 m 
CaO 2.2 4.6 4.9 6.1 1.6 2.6 0.1 2.8 

m 

SrO 0 0 0 0 0 0 0 0 

m 

BaO 0 0 0 0 0 0 0 0 

m 

ZnO 0 0 0 2 0 0 0 0 

m 

Zr02 0 0 0 0 0 0 0 0 

m 

Ce02 0 0 0 0 0 0 0 0 

m 

Sn02 0 0 0 0 0 0 0 0 

m 

T i 02 2 2 2 2 1 2 2 2.7 

m 

Nb205 0 0 0 0 0 0 0 0 

m 

FM 73.4 65.8 69.8 69.8 77.8 70.1 74.3 75.9 

m 

Total 100 100 100 100 100 100 100 100 
Jt Li20/R20 0.38 0. 93 0.58 0. 90 0.83 0. 97 0.90 0.61 Jt 

MgO/RO 0. 77 0. 82 0. 78 0.65 0.91 0. 88 0. 99 0.76 

[0062] [g|5] 

m mm 
1 2 3 4 5 6 7 8 9 10 

Tg(°C) 682 712 667 662 682 652 692 692 649.5 674.5 
W*(GPa) 96.4 94.9 91.9 93.4 96.4 96.5 94.3 92.3 94.9 93.6 
WJk (g/cm3) 2. 55 2.52 2. 49 2. 53 2. 55 2. 53 2.55 2. 49 2.525 2.51 
MfflS A A A A A A A A A A 

S A A A S S A A A A 
SNR A A A A A A A A A A 

[0063] 
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[^6] 

S5J 
11 12 13 14 15 16 17 18 19 20 

Tg (°C) 652 697 687 682 712 672 672 718 698 637 
W $ (GPa) 97.8 100.7 96.8 96.4 96.3 98.3 100.2 96.9 98.7 93.4 
fSJt (g/cm3) 2. 58 2.61 2. 55 2. 55 2.57 2. 55 2.61 2. 58 2. 60 2. 55 
mwmz A A A A A A A A A A 

S S S S S S S S S A 
SNR A A A A A A A A A A 

[0064] IW1 

mm 
21 22 23 24 25 26 27 28 29 30 

Tg (°C) 690 682 682 667 695 682 682 710 645 722 
W^CGPa) 94.1 93.4 93.4 94.9 98.3 94.4 94.4 95.4 89.8 100.6 
Bit (g/cm3) 2.55 2.52 2. 52 2. 58 2.61 2. 53 2. 53 2.67 2. 48 2. 59 
SSfflS A A A A A A A A A A 
7 WW A A A A S A A S B S 

SNR A A A A A A A A B A 

[0065] [^8] 

Jd :$£$] 

1 2 3 4 5 6 7 8 
Tg(°C) 571 - 718 697 - 664 - 636 

W$(GPa) 78.6 - 98.4 99.4 - 99.3 - 84.2 
(g/cm3) 2.41 - 2. 62 2. 62 - 2. 57 - 2. 44 

A - A A - A - A 

7r;$'W D - C C - G - C 
SNR C - C C - C - C 

[0066] ^5 ~^8 J: y BJ3 fcfrfc<fc 9 K, 
KJzfcU 

^ 9 c: £ &mm-e $ &<, 
[0067] ik$^y 1 •V > ^AM£ < s 77^'JV 
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ofc0 tmm2 i <ois=?7,mm 
tf^MUzmW^Vtctcisb, £b&0iJ5<h-fi=7 

Xllt, 7°U7Jtz.fritdtltos tb$$ 

$13 £ <fc £b$fc#y 4 (Dtf^X&WLtes tfrbs 

[0068] £Lt© <fc 9 

^fSLTl^^o 

[0069] 4- 0 m ̂  £ ti /c ̂ Ste <D BB & <fc T?^y ̂  •T? & ̂  T U m 
fote:b<D-Ztetii^£3§z.t>tl2>H*t$>2>o ©§B0tt±§E L/cfftBET? 

&&< TIf;£(Z)§B0(ci:Il^^iBH^i^l^^ED^fc^t/iBHft 

T © 1"^T ©t ti £ d <h M £ ti £ 0 
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HacOlfiH 
mo I %|^T\ 

S i 02: 5 8-6 7% 

A I 203 : 6. 5 - 1 3% 

B203 : 0 ~ 3 % 

L i20 : 2. 3 ~ 6 . 5% 

N a20 : 0. 2~2. 5% 

K20 : 0 ~ 2 % 

MgO:14-23% 

CaO: 0. 6 ~ 4 . 6% 

S r 0 : 0 ~ 3 % 

BaO : 0 ~ 3 % 

Z n 0 : 0 ~ 3 % 

Z r 02 : 0 ~ 3 % 

C e 02 : 0 ~ 2 % 

S n 02 : 0 ~ 2 % 

T i 02: 0-4% 

N b205: 0 ~ 3 % 

U fro 

m o I %f^^T\ 

S i 02 + A I 203+ B203 : 6 7 — 7 6% 

fro 
0. 6^L i20/ (L i 20 +N a20 +K20) ^0. 9 6, 

0. 7 8^M g 0/ (M g 0 + C a 0 + S r 0 + B a 0 + Z n 0) ^ 

0. 9 8 

£ 9 tt %Mtc Xfi^fr <Q & £ ^ TvSfeo 

[11^112] fulEtf ̂ W9 0 G P a£l± 1 0 1 GPaJ^Ttf 

fr05§J3£fr2. 4 9g/cm3i^l±2. 6 1 g / c 
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1 (CeEtfc©# 

[11^113] fulEtf ̂ 6 3 5 °C£l± 7 2 5 "C^ITT 

1 ^/c(i 2 (ClEitfcCD#7T,Sfc 

[If^<II4] ($ii: mm) <h^41d : m 

m) ©FailCt/d^O. 0 1 1 CDMW&&, If^cll 1 ~3©^Ttl 

(C IE® © ^ X Sfeo 

[11^115] fulEtf^XSWs Il^cll 1 ~ 

4 ©INI*tlfrtClEi^tf^XSfeo 

[11^116] fulEtf^xSW. ^0il®^b^iHbMiI£tiT^£. 11^111 

~ 5 (Dl^ttlfrtClEi^tf^XSfeo 


