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Preparation of Dense Sr-hexacelsian ceramics and phase transition to Celsian
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Abstract

In order to develop dense Sr-hexacelsian and Sr-celsian ceramics, amorphous materials

(nSrO-AlL203-2Si02, n = 1.0 — 1.2) prepared by calcining the mixtures of elutriated pure kaolin with strontium

carbonate were pressed and heat-treated between 900 and 1200°C. Heat-treatment of the reactive amorphous

powders above 950°C produced densely sintered hexacelsian ceramics and phase transition of hexacelsian to

celsian was observed at higher heat-treatment temperatures. With the increase in » value, transition temperature

lowered from 1100 to 1000°C. When the stoichiometric specimens (n = 1.0) were heat-treated above 1150°C,

cracks appeared at the surface of specimens owing to the phase transition of hexacelsian to celsian. Increase in n

value above 1.1 depressed the crack formation and gave a crack-free polycrystals.
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Fig.1 Sintering characteristics of specimens nSrO- Al203+2Si02
(n=1.0-1.2).
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Fig.2 X-ray diffraction patterns of heat-treated specimen SrO-
Al03-28i0x.
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Fig.3 X-ray diffraction patterns of heat-treated specimen
1.1SrO- Al203-28i0Oa.
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Fig.4 Optical photographs of sintered specimens.

950~1100°COREHL T T v MeRE Tho=DIZxH LT,
1150°C CEVLEE L 7= AR OREITITEER D 7 T v 7 BB
STz, —7F. p=L1 MERORETIX. 1150°C TR LT
BALRmMICBFITEE I ) o T,

7T DEECREFET ATV ELYT U OELST
~OFEERFE DB OVWCRFTT 5729, HEBBRE T
THCAF T BT UnbENAL YT U~OHESES
HIE LR % Figs 177

75



76

EMTERFRA DI IR IERE, % 18 %, 2016 4F

0.8 |-
0.6

04

Transition to celsian / o.

02

0.0
900

o
1000

Heat-treatment temperature /°C

&
950 1050 1100 1150 1200

Fig.5 Effect of molar ratio n on phase transition from

hexacelsian to celsian
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Fig.6 Fraction of celsian of sintered specimens from the surface

to inside.
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