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Study on the heating system by the EFG process
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Abstract We made EFG apparatus by induction heating and designed three different heating

systems. Analysis of each heating systems and growth of various shaped sapphire single crystals.

.M B A, 97 9, A4 ARVl 58 ety
compactdtA] A= SCR(Silicon Controlled
% 7Fd-e 1831d M. Faradayz} #z=}7] Rectifier) thyrister inverter type®] % 719
Aol fx WS LT o|FE 2 V7 A2E Abg-stodch. o] wWAlE SCRE o] &
of AxA 7td ddez whAste o1 ]. sto] w{ UL FAFE HBA|7|Z )4
o] fx 7}d #AE A EAo] et a9 dde g wWEAA work coile]
A} supply system, motor-alternator system, 4 Mg FEskd GdAr) AR F5
solid state converter system, radio frequency sho] wtedsle wbrlo g2 rroddic}2].
system 5 &% W& 7o "bilo] sfubE] EFG®-e A.V. Stepanov, Labelle Z-o] |2}
Ak HAAS 44 gz AF A5 A g HAAA AAHez 2k el HA Y
A ubdol] wheba 7ied wpAlg AAs|op & B} AHe ARAEIE die £ shaperE Yol A

o B dFAE ¥ 2

dA 2&, 4A Zsl= ZAAe| diev} shaperol] ojsjx 2 &
sl £4¢ 25 9], #7t

o
el 2F 7he ol Al sl AR WY elrH 3,4



EFG¥ ol 4] heating systemel] g+ o3 246

Induction heating®l] 4] heating systeme]] o
g AFtE= thermo-capillary model[5], 319
model[6], 2219 model[7] & o8] 7}A]
modelinge 8 2 &% HXo oz AA
Z7& QA7 Aol MIEHUY olgt= o
24 B A7 e AA A2 EFG(Edge-
defined Film-fed Growth) #r)oll 4] graphite
Lo HE o] &3te] ofe{7bA] el heating
system-$ otsto] BAE AdAstw 1 54
S FAste] ARl AT AW S
7} #t8}o] sapphire ribbon, rod, tube £2] &4
SAHE st

2. 48wy
2.1. 44 A

AR FAE AR, QRA, HdR
A, WA Soz F4slel glew, Fig 1
& b1 A A ERG 9209 s
WA 5

2CE °;_17‘j6]—7“
heating systemel] Wjsis £AEE= ko]

Fig. 1. Photograph of EFG apparatus.
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Fig. 2. Heating system A.
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Fig. 3. Heating system B.
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Fig. 4. Heating system C.
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Fig. 5. Photograph of EFG die, crucible and lid system A). (a) single ribbon and (b) double ribbon.

Fig. 6. Photograph of EFG die, crucible and lid Fig. 7. Photograph of EFG die, crucible and lid
system B). system C). (a) single ribbon, (b) triple ribbon,
(c) tube and (d) rod.
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Fig. 8. Photograph of radiation reflector. (a) upper screen and (b) inside screen.
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Fig. 9. Schematic temperature distribution of
system A, B and C.
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Fig. 10. Photograph of shaped single crystals. (a) single ribbon, (b) triple ribbon, (c) -tube,
(d) rod and (e) double ribbon.
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