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ABSTRACT

The sintering behavior, physical properties, and microstructural changes of chromium oxide dispersed phosphate glass composiles
were investigated for applications as a glass matrix of a high temperature electrical and thermal insulators. Pure phosphatc glass
showed the one step shrinkage by viscous sintering, while the composites showed the two step shrinkage by viscous and liquid
sintering. Pure glasses showed that open porosity and pore size were decreased with temperature, but closed pore was created and
grown above 930°C. The sintering density of the compostes decreased with chromium oxide content, and especially, above 50%
chromium oxide, the sintering shrinkage sharply decreased due to percolation. With increasing of the chromium oxide, {lexural strength
of the composites were linearly decreased, but the linear thermal expansion was rapidly increased.

Key word : Phosphate glass, Chromium oxide, Composites, Sintering, Flexural strength, Thermal expansion

1. M =2 714 AL FAlY TEEsledol sh, Egk ARdoldA
=, 245 7re 7158 AR vEsle 747 B4
Teg A7 -G EAAE A71E A EFe 2 ¥ & Ztolo} @
zpgte] Al SEE AFo|th 5o ATe & o A7154E 2 A7 - E AAANRE Ti0,-Si0A 2]
2 3l 9y @Al vAE dg@Ael SR 9EAE Ho|lEY Z& ¢Fujx ’éﬂﬂ]O]E(ﬂumno silicate)A] 1.
R Erh, GHALE o825 HhAE BhdAlE e 2Ho =¥ I TFHEANTT LR AT, 29 71E
B2 AR ©@ga FA 718 "o 87FE I g F27AMAME 2ot 71A1F B4l =2 %i]fﬁ 2AA 7
4 A7) -4 A2 FEFsit), Al tiste E5H o] g Eth B grelMe JAE dAAe ZA= A
3l7] wlEel ¥RE AdelE 1y wEAle FH, HE S5 A fEiA BEAEe 2FEY, TR B E
A e AEA paper, 71% Zekrd HEAERE L?J 3t Auste Apstza 519
FaZE, B3 Ao|E, felds, A7, TL._ta W5}
HE o] tjakst FH7) k'Y ol BEL F= R 2. AlEar
7177 o daE tEARE Ao Qlof dEAe] =o
L} ASAF BrES we] Eaety Yo AdSAel v 2.1, B M=
o} 22 A7) - d ZAdAls 500°C o)Al w7 Aela gl el EEAE 571 18 B4 1600°C

—879-



(=)

2 2 2 T
A & wjEfr)elx] 9087 EHstd 28E AArt
907 B4l el T A= Ee 9A=Y) ¥EE &
4t AFE Fig. 190 liﬁiﬂr FAYAZ = T,.g]g‘g—o] 6

?E Z'“—L-C’]'}v\t:]'.

@ Y fels vokag -
A9 f2) S dsie e Bs) Ssked

ikt rﬂ o r2

=EE XH AEE(XRD)= ST B olF Al¥
o] FPHE FARAH A (SEM)L.E PN FEE 2
3haiTh.

A frElet ABAE - QA Fel EYAY 2254

A GEAEA7) (402 C, Netzhh, 5U)YE o] &5}]
FEEE ZHIATE Felod A €24 AXERAE
FAEA7] (851e, Mettler toledoArl, PI=H)E AME-3}91.0H
2335 =272 244 1350°C7H4] 10°C/ming. tH7]5¢]

& ola) A FPA A 27 509 d=

% regRies S5ume

== 100- 600 C HYlM =

g8l %&%%'%741#3 POM— B dol HEAE
71(4465, Instronr}, PIEHE AMgsle] 37 I71E £46)
o AHEAZE 4X3X25 mmel At}

100 . .
< sl ™ W _
g 80+ l\. \
~u
% \. ‘\
n. 60r "~ A .
© \
= ; - - a
3]
F 40 - —A— Glass \. \‘ 7
8 - Crzoa \ \
n A
20+ .
E 10

Diameter (um)

Fig. 1. Particle size distributions of (a) 90 min milled pho-
sphate glass (b) as-received chromium oxide power.
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Fig. 2. Linear thermal expansion and shiinkage curves of pure

phosphate glass compact and chromium oxide-glass com-
posites sintered at a constant heating rate of 5°C/min.
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Fig. 3. Derivatives of linear thermal expansion and shrinkage
curves of phosphate glass and chromium oxide-glass
composites,
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Fig. 4. DSC results of pure phosphate glass.
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Fig. 5. Powder X-ray diffraction patterns of pure phosphate
glass; (a) as mclted at 1600°C for 4 h, and (b) milled for

90 min and sintered at 1100°C for 30 min.
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Fig. 6. SEM micrograph of pure phosphate glass sintered al
1100°C for 30 min.
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Fig. 7. Bulk density and open porosity as function of tem-
perature for pure phosphate glass compacts. Density
and open porosity was measured by mercury intrusion
method.
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Fig. 8. Pore size distributions for pure phosphate glass com-
pacts.
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Fig. 9. Bulk density (a) and total porosity (b) of chromium oxide-glass composites as a function of chromium oxide comtent with
temperature. Bulk density and open porosity was measured by Archimedes method.
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Fig, 11. Powder X-ray diffration patterns of the composite glasses sintered at 1100°C for 30 min with (a) 30 wt% and (B) 50 wt%

chromium oxide.
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