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ABSTRACT

Corundum single crystals were grown in cryolite {lux with the composition of NaAlF,.ALOy=80:20 wt%.
This mixture was melted at 1150T, followed by slow conling at a rate of 2 /hr to 980C. And by adding
of La;0s Lo the flux, the change of crystal forms were observed. Crystal forms of corundum grown in cryolite
flux had the habits of hexagonal plate which consist of well developed 0001} face and small }1011) face.
As LaD: was added and ils content was increased, {2243} and {1130} faces were developed, and crystal
habits of equidimensional forms changed into hexagonal prism form. In a charge of 8 mele% By0s, Al Lai0s=
15:1, transparent corundum single crystals of equent form were grown. As the content of B:0; was increased,
twinned crystais which have twin law of 2-fold parallel to [00017, and composition plane of {1120} were grown.

1. A 2 rundum @A &2, A =3 il 2 g Sew
olale] of & e AE #1AA| 3o Ao 2 G

Corundum 722 2% o-ALD:s A4, s, ksl =jeit), el o, Czochralski¥e] 2)8he) BA#2
AN, 4 52 TR YR olelE BAHER Arpalgl Ag m2(2050T o|ab)e] FRFa kY
gate] alzE A Hak offel, 505(silicon on sapphure) Ir 271u& Atgstedo} hma AAA] Helge] e
2l A1g A e F fa, a7 Al 2 Sl vyl fEge] stEAE W S o givks A
o4 gla, Critel) Ti"% dopingAl7) laser @ o),
maser A G2 B AREE| L glop, ook, Falwel Hatel WS Azbgal 7 g-

a-AlOs7F ruby2l sapphire2] HEEHojuf: #E Zlelal AR Z 1000~1300% 9) vlma] yhe LA
5 2 H Al

: 2
198 $4T F 0T AQA wHd Fbhs AR

oA EE odejal o, ofAs 0 AAE
B el Alm=e] gt AT g gt Age] sick 2ehd, o) Wl g
19023 Verneuilel| 25| #te] &40 434 co- slo] AL A]slr] o, Al wiebd, {24k



o qeg el B4 2AEE B3 ek

faigel 215 corundum 5H2A A4 AFF G,
a) ALOs ois] Adg fsl=e) AES AL b)
AL AAEN o) S 93L =d FAAHY
ARE oAAsn d) S SEA JYE e
gale] dutzle 2L e WPoE Adgse g
White?7} 4082] &9 ALRE PhRE ALOw)
A & Sl 7]' gl 3o vl A3,
Srtatge Aol AstsleR] Al Hue Ao
o A 4L "421]3‘}—— A2 Ae] dTEo) g,
PhO/Be:", PoFy/Bi 057, PhF/PhO/B.04¥, PhF./Mo0,”
T 24EA 2 398 FAEe] Ak 2
2, ol F #Al 52 ALDyel| % S8 =r) el 514
WH, FAde] AE] IR, AR S8 24
o Wiztste] AR Wpzd o AZAe] Ao
=HA el

sle} e GAEE s H8, Arett™st Wa-
danabe'? F-£& WA (NaAlly) $4E A A &%
AettV2 A BEGAZ sl EAAE A4
Aol &9 ARAR P HDHR o0, Wa
danzbeV 2. @] W4 A A8 salet o)
AL LB T 2= A fa S A%
AGARE AAAeE Bustgdd. e, 3mmxd
mmXTmm A% =278 HFEaA e FAHE A
fgled HAAAG Alsleldeny s oTHE 4]
A A ulalel AAE e Wyt &
QA gk WA FAE P 1o AE93Eve
AAE ot} ste) coramdumite dEEEEEE Fw,
fadFde] Aadel Folg almE et Ae]o). ar
Bae] e Aeks e, AuReE dYERL
Aag w, Q@g ke folth = NaEe] 3
Aol eldeln 2 21&rle FEbE M-S Eubshelef
S, A A AR ANEEE GATR, A
i o] fE el s, AN Hegs 2497) 91
B3] corundumg HAA=ATEEel 1000~ 1100T <A
Fge] wlmd v, FEE deow ALO, 5 ol
fEmell didfla w2 Beles Flal wWem duA
g1},

Aol 2 v gSgAner AAAdGE
e #5277 A o F WY FA e &1
Bt 23 73% Al @A) AAdohs FAHe)
WA Hek B 217 Aok e, AL @Al
ﬂﬂﬁ‘*°ﬂl

BT

A Ao] =

O

b

@absl 2ol Rk

11— --
L=Ligud
1aa0 5=Cryolite
1060 5= Corundum ;/
1040 ///
0
~ 1020 Ligud /‘2
= s L+§
£ 1000 :
= RG\ n/
980 e !
L5 T }/
960 e _\_\;‘J ——n 2
Sl + Sg
940
L S —— . S -
0 5 10 15 20

Alumma {wt%)
Fig, 1. Phase diagram for AlLO.-Na AlF:™

A dbgke] mE Wo) HaEna 3zl Fke A
Egiga
4, Brice'™i= 4135 AV 238 o) Ar=
B0y Al & 44s steids Adsls 298
S a8y WEle AR Adys Foga o
A4 g A 51T, At s el idAy E
85y A% Heoa wastge 223, Chase”=
PhB./Bi0y Aol La,E Azjalel Szhghalel sl v
A FHdel #ALS ARAZEL Lal:E dEEe
HER atE R HEF old HRbrhe 3+ 24 AT
o AT o] 2diz]e APET 2u o4 =, =,
14k corupdumel e 2 skER]el wal ofw] ZA
HEo] EAlsl=y], 2AL AP matrixel] njEke] #Ha)
4, X HER 45} FEsle Ak daae]
At ez oleb?, oela] A
el AFEwEA dAds W
z 5Lk = glek
HoAdgel s §4 corundum FHEH S 2lxr
19 8318 Faled alslA, 2leld g
AREe Adst] 8, dAdNaAlF) @547
Abgala) 2, WA (NaAlF) 9 B0y 5419, LanOs
HrLAE ALEsle] corundum WAHE S4E@er,
B:0:% Mrierel o3k &4 WE] & @ A4 e
S A pe 15,0,2 Hrle ols S-tghalel

e

;

S

A Sy seAzd 2AY dsE 2.
2. MEH
21. BHEE 4 3w

B



P AR A

11507

Temperature

Time
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Fig. 5. Habit changes of corundum single crystals of paltern #2 experimenls.
(@ In a charge of 8 mole% B,0; and La:(0;=0 mole%.
(b) In a charge of 8 mole® B:0; and Al:(0+:La;0:=25:1 mole ratio.
(c} In a charge of 8 mole% B;0; and ALOy:La;0;=15-1mole ralio.
() In a charge of 8 mole% B.0; and AlLOy:Lax(0y=28:1 mole ratio.
Table 1. Results of Crystal Growth
No. B0 Al Oy Las0y crystal size cryslal size habit
mole% mole ratio max (mm) mean (mm)
1 0 0 GXBX05 33X 0.3 10001}, (1011}
2 0 2511 GX6X 15 IX3H0.8 10001}, (1011}, [2243)
3 0 151 5X5X17 43408 (0001}, (1011}, (2243}, {1120}
4 0 81 4x4X23 3X3%1 (0001}, (1011}, {1120}
5 8 Q 6 6X0.7 4%4%03 (0001}, |1011}
6 8 2501 5X5x17 4X4%07 (0001}, {1011}, {2243}
7 8 15:1 5X5%2 Ix3x1 {0001}, {1011}, {2243}
8 8 g:1 3REX1 23 2% 0.6 {0001}, {1011}, {1120}
9 8 511 <1 <1 (0001}, [1120)
10 16 0 5X5X05 3X3x03 (0001}, {1011)
11 16 2511 9% 9x 17 3X3 0001}, {1911}, {2243
12 16 15:1 A EX2 3:3%04 {0001}, [1031). {2243), {1120}
13 16 8:1 <1 <1 (2001}
A 294 2] 6 £{1992) -467-
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Fig. 6. Drawing of habit changes of corundum single
crystals according 1o the content of La.(d; ((a)
—{b)—=(c)—(d)—{e): increase of the La,0; con-
tent).

rir

‘:H 2ot Chases] Z3bel u|43d #Hsks Hol

vl Lax0y7t 435l 9l corundums] HA
1 2 ] T = o o 5 iy B B ) [ R = SR B e
)7vel <= 9lvk Fig 62 B Algelda) Axlelas] o
B 7]5}';}7‘—'] E3 o el Zo|ch 2)Ewisle] g
A o] 7|5 pattern #29) AP0 24 B0y} 8 mol%
A7he ﬂfi shglEel 2 o] R= o] patternel] whela]
AE AQEo] AAA] E1 JEHEA R F=
patternell 2j8}ed A=l

o

rEL io ol

77 WEolch FE ohE

~468-

Fig. 7. Reentrant corner of [0001] 2-fold, composition
plane (1120) twin.
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Fig. 8. Etch pits of corundum single crystal surface.
{a) {0001} plane (b) {1011} plane
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