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Abstract

Flame-fusion method was invented by Verneuil in 1902 and has been used as useful method for growing Sapphire. By the

simplicity of the method, it has many advantages as high purity, high growing rate, and low cost. Even today it is commercially used

to growing Sapphire for watch windows, jewels, and many equipment parts. Here we describe the Sapphire products grown by

this method.
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Fig. 1. Schematic view of Flame-Fusion Method

Flame

Grown crystal

OEMITEE L TREMIECHHTE N TE S,

FFM T @ JERE R O By (B8 5tk 2 & 5 I3 2 e h3 il
FRRA I THD, fmbo, A 7 0—ra %
B 19 % Blihe 5 ALO; BURHE L2 1E R A3 100m?/g LA L
OWMABEREIhE, ThEFTET7EZTVLIaY
INVDEGTIRIC & 2 ERET VI FHMARVBHLTH 7
. TNAFTRECLBEROHEASL LS Ik
TETV3, BIROBGLZDE LT 272DIEH
KOIEMEINSOFBLEFZ L, AT V—FI7 1 ¥—
THENT S e biTbhiTd,

WK L. vy 7 VvoME. BIR. AR, A2 X
LVOFLZ DM BEHLE, FiFEEFRH O E L & % ik
WL 208D 5, MBBRDOIST A—Z—F. H, 7
AR, O, 7 A&, HEWETE., fmENEETHY. 2
NHETOrT LHIETRELT 2 2D fibh T b,

FFM (3 E DA T2 D2 MH LA WD, 2D
EDSHDAVEIX—a i, BRGNS HE
EDENLRMEAL TV, 512, R=TWEYT
b 57 OFEBRICH M2 BT 2CdBEL TV 5,

—J7. fMmt A AFEEE T mm, E3 100mm EET
KEULIIWNEETH 2, & HIREME D T2 8 I HE T
ME %N LS ICEBAPDH Y. AEVHELA TS,
FLERTOWRBLARBRE D, Kb ZEALD
EoTwa, Ih#w1600C YLEoEiTtr=—1 L%
D550l T Ay N ThHD,

3.FFMTBRLEY 7714 7E R
FFM THER LY 7 74 7. veE— 58 (11 2)
DA k% 2 BT TN S T b, ZON
DN DD DOV THIAT 3,

1. HMnm

Fig. 2. Fig.3.

Brilliant-cut Ruby Ruby bearing for watch
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Fig. 5. Photoluminescence spectrum of Ruby
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Fig. 7. Various colored Sapphire boules and jewels
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Fig. 8. Transmittance of Ni and Co doped Sapphire
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Fig. 9. a) Star Sapphire (blue) b) Star Ruby

Fig. 10. Laser microscope photograph of Star-Ruby
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Fig. 11. Big Star Ruby manufactured by diffusion method
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Fig. 12. Sapphire crystals for watch windows

Fig. 13. Sapphire watch windows
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Fig. 14. Top view of Ti-doped Sapphire boules
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Fig. 15. X-ray topography of perpendicularly sliced Sapphire
boule (diffraction : a(11-20))
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Fig. 16. The defect called “Veil”
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Illustration of Veil

4.2 ETF

AT =M L > THSIEL R B2 RE% [HT
F1 LS (K 19), A ZDT [kl ThY. Bl
KEZLTWEZOT B TIDLHITHER, 7F 38+
wm OFRA RTARABRERT OHH Y (K20, F
HTATIZVAZNDEIICE>THBEEEZLND,
AAFESEMEHE (K21) iRt EHic, aHUEH
T2EGHH Y. EDX /i 0. Si, Ti, Fe, Ni % &
DILEDB S Ll

B DIeHFET AL LRI O R R T %OV
F—a/NE L. AlOBILY (ALO;) kv dErsh¥
T, FleIhb M MYOBILY)., SEE b7 =— Vil
£ (#71900C) & 9 bEuis K, ZooaaWE.
KYNC AU DT L. 7 =— LA RIREE T H - 7-

Fig. 19. The photograph of “Kurobuchi”

S0pm
Fig. 20. The microscope photograph of “Kurobuchi”

Fig. 21.

SEM photograph of “Kurobuchi”
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