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ABSTRACT

An eutectic melt in the system (Bi;Oy) s (NbyO:) p1s—6 BiaQy - 3i0, was unidirectionally solidified at a rate
of 0.5 mm/h under a thermal gradient of 100°C/cm. Double crucibles and seed crystal plate were used in order
to obtain the compaosite erystals which had uniform microstructure throughout the ingot. The obtained composite
crystals showed uniform microstructure, in which needle—like &—{Bi;0s)ass « (NbyOg) o5 crystals were arrayed
in parallel in a matrix of ¥—§ Bi,0y - Si0, single crystal [t was found that the <110> direction of &~ (Bi;
Ogdpae « (Mhy04), 5 crystal was essentially paraliel to the <111> direction of y—6 Bi,Q, - 5i0; crystal in the
composite crysials. A transverse thin plate of the compesite crystals showed a high resolution optical
transmission like an optical fiber array, and sharp chatoyancy was ohserved in the cabochon shaped composite
crystals, Then, this may be useful for applications such as screen of a cathode ray tube or artificial cat's eye
gem stones,
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Double crucibles used for unidirectipnal
solidification.

a: Pt crucible, b: Pin hole, ¢ : Pt lid

d: Crystal powder(y+d}, e’ Seed crystal
{lines perpendicular to ithe bottom indicate
needle—like & crystal)
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Fig.2. Temperature—gradient furnace,
a . Thermocouple, b Pt lid, ¢ : Pt crucible,
d: Melt, e: Seed, f: Pin hole, ¢ : Refractors
b Water—cooled copper jacket, i Thermoc
ouple j:SiC heating element
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Fig.3. Transverse sections .2 mm thick of solidified
ingot.
{4 : Solidified by using double crucibles
(B} : Solidified by using single crucible
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Table 1. Crystallographic Plane Detected by X-—ray
Diffraction on a Transverse Section of Ingot
which was Obtained by Using Single

Crucible,
Domain y—6 Bi,Q; - d—Bi(O, - Transparenc
No. Si0, {Nb,0y) parency
1 (111) (110 Good
2 {111} {110 Good
3 {211) {531) Poar
4 (221) {331) Poor
5 (31m (100) Poor
6 (310) (160) Poor
7 (310} (100} Poor
8 {310) (100} Poor
9 (310 (100) Poor
10 (321 (221 Poor
11 {521} {211} Poor
12 (532) {210) Poor
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Fig.4. Schematic diagram showing the orientation of
¢ and y crystals i the composite crystals
obtained by using single curcible, Lines along
the solidification direction indicate needle—
like ¢ crystals.
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Fig.5. Microstructures of the composite crystals
obtained by using double crucibles.
(A} : Transverse section
(B : Lengitudinal section
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