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Abstract Using home made EFG apparatus, «- ALO;, rod shaped single crystal growth by EFG proc-

ess and analysis of grown single crystal defects.
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Fig. 1. Crystal cross section of EFG process.



192

3 AR Qg A% Swel wel Wahs me

niscus heightoll #+el gl ghrolrh (4)&= LA -
o) AR Al AW Felek. ol

K
FrEe B§Eol

capillary actionel] 2]aj 4
& 9l
seed7} &8E7 HEshe] Aol ¥A
= meniscus angle 2|3 A& Alwe] He
ubs] & Alo 2 T. Surek,

die top7h ] AF5& 4 9lE EolE of

AR

al

¢} heat transfer&

B. Chalmers %o| Atstde(6-9] ZH=
EFGH]e A|7bo] w2 meniscus®] F4¥
ko] ARG Fog ASlE & 7
o)t} 10). Mensicus =A-g ¥3le] ZAS <
st EFGHI 9] 729, St 352 4%
S FAska iﬂ'°“ A Aol kA7 ey
2}l 7F3k5 2] modelingoll 2= 7HA S
ubabar glel AR A g el F7lo] whe}
Zlch,
3 AEYUY
3.1. EFG ##]

a-ALO; = ¢k 2040C7)F H=Ho B g A
AbstEolch. whel A o] F §-gshe= W Hagh
odelo i 1&g 917 4?1*1 R.F. Generator&
Abgstgdry. RF. Generators  Ho&9

30kW, F3}4 3~5kHz2] SCR type generator
£ Abgatedek AR ARkl s Ade
Abg-stod Axkstel W7Hg7h

& 7 Q=g AztEe] glow Wzbe= 20
+

I3

N
olFoE a3

FS
~250C2  ¢3AHch
micro-steeping moter S Ap&-3}od uj 4§t
o] 7}535kA 3FA AL encoderE H-%a}o] "37@}
ARl ZolE ZAslgrh. 297 7}/‘\?{?
Ar7baE ARESEda 7k el R AL
=

2 A As7] $)al 4] Afiltering systemS- A 3}3#

=3

7dx4 o] A

}->

38tod die
optical pyrome-
=3 gs}tf,{tlr Heating
zoneg] o]xo) 753w E dFHE-2] susceptors
o) % s}53lA Azbal etk Fig 2% AR

o] A}Alo]ch,

top&-

terg F3le EE

3.2. Heating system

Heating system-& Fig. 33} %o #jzbahodch
B}e}ol| quartz tubeS EFIL 2)oll graphite
bottom-2- molybdenum tube, =
7}, die, IldE 2]l molybde-
num screen2- E9tcH11]. &7}y, die, screen,
lid+ molybdenum(s=% 99.95%)& AH-83}%
t}. Molybdenum tube® = 7})E 2} x]|&} 31

s

+

_Q_ E%

=101 YR

l‘ﬂ A

o]
AA

Fig. 2. Photograph of EFG apparatus.
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Fig. 3. Schematic diagram of heating system.
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Fig. 6. Experimental flow chart.

Fig. 7. @- Al,O; rod shaped single crystals.
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Fig. 8. Laue back reflection pattern of [0001]
direction grown rod shaped single crystal.
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Fig. 9. Voids distribution different growth rate. (a) 0.54 mm/min and (b) 0.9 mm/min.
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(a) large void formation and (b) large voids.
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Fig. 11. Striation of grown rod shaped single crystals. (a) parallel to the growth direction and
(b) perpendicular.
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Fig. 12. Surface shape of grown single crystal. (a) cellular structure forming by constitutional supercool-

ing and (b) crack.
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