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(Thermal properties & crystallization of low melting Phosphate glasses)
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Abstract
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1. Introduction

g A9 Oxdd, nFas, 2% A DY EFF old s AARFY 13
H3, AW ¢as), 1587 g54Fo Y ojede A% Wt dA Package FHE 48 ¢
glass/ceramics B8 A2 A A4 glass frite) AHgol Ax2 Z7hatn JAu® Agd B4¢ 9
2 Ae&AZHL glass frite 2 A7A] AEE PbOAE #ei7t AHdEH Ao, O 54 9
B 0% DAY & Ax AL TAHY HFF wHaAgY sAde) FAHGP gy @R
A} 2 24 9] Phosphate glass®] B4 H¥x F71Eo7kx .29, Phosphate glass®] ¥& §&§&
To 2o ogdHo)2r W |AHLE EX wE glass to metal seals, thick film paste, 333
279] molding @ A& enamels for metal 5 ¥ $& &k W #Ao) nzgn Y

2 dAFgM e, EEH 2 w9 §3% PbOiAl H2 B0 12HI e POE FHRLE
& phosphate 2 & MZ3 I, Ho|RE, A8, I4FP& 59 IHEAH £ 4438 E4¢ =

A o,

2. Experimantal

FEe JEEAHLE K.0-CaO-(40~60)PO5(mol%)8] 43 %A Phosphate glassE AMR3tg ey,
2R FAAERTY dBEALS Table Lo Yehhiddch f2l9) Azxe $H4EFE 3o 72T
batchg€ HZ& & AV WIF =& AHEskd AEHQ §8¥d o Azsan £823
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Table 1. The Composition of Phosphate glasses(mole%)

Ca0 K0 POs | appearance
40C60P 40 0 60 glass 1
30C60P 30 10 60 glass
20C60P 20 20 60 glass
10C60P 10 30 60 viscous glass
0C60P 0 40 60 viscous glass
50C50P 50 0 50 glass
40C50P 40 10 50 glass
30C50P 30 20 50 glass
20C50P 20 30 50 glass
10C50P 10 40 50 opague
0C50P 0 50 50 opaque
60C40P 60 0 40 opague
50C40P 50 10 40 opaque
40C40P 40 20 40 glass
30C40P 30 30 40 glass
20C40P 20 40 40 glass
10C40P 10 50 40 opaque
0C40P 0 60 40 opague

3. Results and Discussion
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Fig. 3 DSC curves as CaO content in
60mol% P20s content

€00 4
550 ~4
1
5oow
g
450
2
400
250
T T T T T T T T T T T Ll T T T Tr7
18 20 22 24 25 28 30 32 34 36 38 40 42 44 46 48 80 52

Ca0 contents

Fig. 5 Variable Ts Temp. as CaO content
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Fig. 6 Variable thermal expansion coefficient
as CaQ content(30~330C)
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Table 2. Heat treatment Temp. for preparation of glass ceramics

Composition Nucleation Temp. Crystallization Temp.
30C50P 395 C 490 C
20C50P 320 C 450 C
40C40P 460 C 565 T
30C40P 405 T 515 C
20C40P 320 C 445 C
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Table 3. Analysis of Crystal phase
Samples Crystal Phase
' 30C50P KCal(PO3)s KPO3
20C50P KCa(PO3)s KPOs3
40C40P CazKP3019 KPOj3
30C40P CaKP30y0, K2CaP20y KPOs
20C40P KoCaP20r KPOs;

DSCEAN 23 ZA3 B peakE YreldE 249 Hao dsl AF PPN 2T(522E
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KPOsd A dolm, K09 &Fo]l F7Mgel wad KPOsZANS 238 £718 . 60mol%e] P:0s
Z74 40C40P, 30C40PS} 20C40P A BAHE ARA LS K09 ko] Z71§o] wial KPOs2
33l F7hetH, AN CaKPsOwdll A KxCaPyOro2 ®statgch. old ZAAss gl 717
A FEe Frts BEAH AAHAY F4 Tl NG AQstel dA, 2@z 2GS} o 23
54 ¥sh(@9Ae)E 718U A3 22
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