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ABSTRACT

Single crystals of zinc {ungstates were grown by the Czochralski method. To abtain the sead
crystals, various methods were employed including 4 points platinum wires which dipped the melt and
the capillary action from the melt led the 3 differently oriented seeds such as [100], [010] and [001]
directions,

Optimum growmg conditions were observed as neck diameter 2mm, rotation speed 50-60 rpm,
maximum diameter 15mm and pulling rate 0-10 mm/hr,

Dendrites covered on the solidified surface in a platinum crucible were turned out tc be [001]
direction, because obviously this crystal has the strong [001] preferential growth habit. The (100)
and (010) planes of single crystals showed the slip planes, and the (010) plane showed the perfect

cleavage surface,
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‘Table 1, Tvpical Grawth Technique of ZnWO, Single Crystal.

Parameter | Temperature | Pulling Rate | Rotation Speed
Proceduré tcy (mm/hr) trpm)

Melting 1235 0 60

i? ~AnNSUUelipping 1233 5 60
. oo Necking 1234 8 60
3 M’\%Crowning 1231 25 60
Mcrowing 1230 8-10 60
o unand Tailing 1233 10 60
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Table 2. ZnW(, Crystals with Various Rotation Speed and Diameter.

Crystal
Shape
B C E E G | Fl K
Rotation
15 16 1] 55 63
speedirom| 1 26 BB 54, 40 45
Diameter
16 23 12 2 23
(mm} 21 35 1 1?7
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Table 3. Condition of Growth in Each Direction

! CRYSTAL
CONDITION A B C
DIRECTION [10o] [o10] [ooi]
ROTATION
SPEED
54,40 46 63
(romi
DIAMETER 20 17 23
WEIGHT B5.9 470 90.7
(9
ANNEALING NO 800" C 800’c
1Qhrs 10hrs
e T NO CRACK
Fig. 8. Typical sing "| REMARK CRACK 8UBBLE
ig. 8. Typical s_mgle crystals. of NO BUBBLE
ZaWO, grown in each direction .
Table 4. Experimental Data for ZnWQ, Single Crystal
No.
A B C D E F G 1 J K L
Condition.
Seed Non A A c D E F F F G G
Pulling Rate
0~ 10 58 g~¢ 3~29 6~10 |8~10| 7~10| 7~10 |7~ 85 6 3~11
(omm/ hr )
R.otation 40 15, 26 16 39, 32 39 55 68 a4, 40 418 63 GO
Speed(rpm)
Diameter | Max. 19 21 16 Z23 35 12 20 17 23 18
(mm) |Min 5 3 2 2 2 3 2 2 2 2
Yellow | Yellow Yellow ~ Red Yellow | Red Red
Coler Brown -Brown| — Brown | —-Brown Brown Brown Brown -Brown| -Brown|-Brown | - Brown
Transparency Fair Bad Bad Bad Fair Good | Good Good Good | Good |Good
Bubble Litle | Many | Many | Many [P E}Zﬁ; AlLitle{None | Nome | Little |None | None
800°C .| 800°C, 800°C.| 800°C. | 800°C,
Angealing * # ® i 3hrs 6hrs ® 10 hrs 1¢ hts 10hrs
Crack A Little A Little | A Little A Litile| A Little A Lible| A Little |A Little | None Mone | None
s B e Single Single | Single| Single
Remark c B]-'l gmvh 20 “from 7 “from Crystal Crystal| Crystal| Crystal| [010) (0013 Co012
rysta rystal | [001) f001] L0013 {6011 [601) | [100)
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Fig. 9. Quantitative analysis of grown ZnWQ0, crystal.
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