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Abstract

In this work

Fave been studied by solidifying the alloy unidirectionally.

rtially from grain boundaries, growth induced boundaries and fault liznes.

allor,

shape is rhombic. Besides,

likelv deformed from any hexagonal form irregulary,

ntrati on,

#
o Figtell A= 1 Al-Zn3

Ak Cell &

—Frme s |EAE

A hexagonal cell o]

e HIERF 3
4 Ca2] BEE 0.52%% Hd

(I

B & Lol A2l cell HRBES —FriE#E Canidi-
rectional sclidification) HEEg o &3le] MEHE(H
Eii), AEAIE 2 THMZEES 23 48 BE
Fo 4l el #EH wh Qlvh '™V 43 Gruzleski o
Winegard = Sn-Cd Jtia& & Hal 4 cell HRAR
7} cell morphology o F-abel A48 FuEHiEeEg ok
-‘-;—«”. zvd  grain boundary, fault line @ &l
8o MESEL cell R BET-S2L 8

BE & XdAde

b

eutectic dendrite

2o 9B AR Al-Zn kB4 2ol A B cell F2aE

AT iR

EE %ﬁ@ﬂ@ﬁ‘&ﬁﬂ%% HERBER

the stage of cell development and the cell morphology in the

well developed regular cell shape as in solid solution has nct heen found,

chrysanthemum-like shape and some other shape,
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Fig. 1. Schematic diagram of solidification apparatus.
¢ gas inlet, F: cooling coil,

: gas outlet, G ! rod holding the boat,
: graphite mold, H: stainless steel tube,

! thermocouples, I ¢ furnace.
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Fig. 2. Lamellar faults (marked by samall arrows)
and fault line (marked by large arrow).
0. 115wt % Cd, G/R=2x10%leg C/cm?/sec.
transverse section. X490.
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Fig. 3 Grain boundary (arrow mark) and growth

induced boundary (dotted line). 0.115%
Cd, G/R=2X10* deg C/cm?/sec. transverse
section. X690.
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Fig. 4. Brokea lamellar at the growth induced
boundaries and the formation of nodelike
structure (marked) at the junction of
boundaries. Impurity is not added. G/R=
1. 3% 10%deg C/em?/sec. transverse sec—
tion. X250
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Fig. 6. The formation of rhombic cellular structure.
New cell boundaries are marked. 0.23%
Cd, G/R=1X10%leg C/cm?/sec. transverse
section. X6(.
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Fig. 7. Chrysanthemum-iike cellular structure.
0.23% Cd, G/R=3.8X10* deg C/cm®’sec.

transverse section. X6{.

Fig. 8 Extremly developed chrysanthemum-like
cellular structure. 0.115%Cd, G/R=8.1
X10* deg C/em? /sec. transverse section.
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Fig. 10. Longitudinal section of the same sample
shown in Fig Q. X60.
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Fig. 12 Colony structure. same sample as shown
in Fig. 11 but the longitudinal section.
X120

Fig. 112 WREHid FH¢ HY
o] o] EAH HEFAA T EE BET i
Fig. 120]=}. Fig. 124 7 ¢

structure & TS &f-5ht LR Eol 2 BEFFH

T
cellular structure 7} B¥EAEE whel 5a &7 B

WEe Aelztz FHH= 2 9k P Colony structure 2]
lameila 5& colony boundary & wz} sl g2

= boundary & £4% A< EHoE st ek

o) ¢} zk& colony o) Zokal A cell ¥ WEMBRES 2}
A& 4 grh F cell 2] wpilie] WA s @4
7he Apzlel] B 2 RREA H e dome THEE W
EH Jrigee A8 A5 4 Yok
ALY F2 NiGEEt

o] % colony structure & E
o 4 Al FAR =zl AL ) R
< 'r% tﬂ'ﬂ F“’B'(ﬂi A e olAE wigloxl

A HEA OS5 2L EHRg At

1. BEEES GEhriise] B wbel grain
boundary, growth induced boundary % lamellar faunlt
line 5ol 4] lamella o] B9 3371 4o} 2 nodelike
structure 7} HKE # cellular structure 2 ¥ 9
whocell o] RS THHEBEZ =& 5% G/R ol
He 42 golagEh

2. Cell o] #EgE BHEAEANA M KRilgual
ol 1.2} hexagonal Hlo] HKISH] BRI A A
A B RFEHQ FHesr np2rMog Jeladt
513 elongated cell 3 =B 2Hlo] BRI F{Li cell
= velgth Sn-Cd @A a0 A e gzkgelnt

(RO
ro o



&

BEE A BIE EAW, 1573

— 347 —

crown 8 cell -2 Jeli}x] ¢kgkel, Cell 8] 327 = TH
(=]

Azt TERe® FRE F+ G4oh
3. Cell ol EHMAS domefiffos HHIdE o
13=
4. THiE OB2%E Frbshd Bae] ke eute-
ctic celiular dendrite 7} vhepst .
References
15 J. %, Gruzleski and W.C. Winegard: Trans. Met.

3 I.E. Gruzleski and W.C. Winegard: J.

Soc. AIME 242 (1968} 1785

G. A. Chadwick: J. Inst. Metals 91 (1962-63) 203
Inst.
Moztals 96 (1968) 304

 W.M. Rumiball: Metallurgia 78 (1958 141

Y R.W. Kraft and D.L. Albright: Trans. Met.
Sce. AIME 221 (1961) 95
> R.W. Kraft and D.L. Albrigt: Trans. Met.

Sce. AIME £24 (19620 1178

8)

9)

10

1D

12

> R.W. Kraft, F.D. Lemkey and

; H. Biloni,

F.D. George:
Trane. Met. Sce.. AIME 224 {1952) 1057

R.H. Hopkins and R. W, Kraft: T
Soc. AIME 233 (1965) 1526

rans. Met.

R.W. Kraft, D.L. Albright and J. A. Ford:
Trans. Met, Soc. AIME 227 71933) 540
L.O. Graham and R.W. Kraft: Trane. Met.

Soc. AIME £36 (1965 94

A, 8. Yue: Trans. Met, Scc. AIME 284 (1962
1010

H. R. Bertorello and H. Bilonit Trans. Met. Scc.
AIME 245 (1969) 1373

J.D. Hunt and J.P. Chilton: L
161 {1962-63) 338

G.F. Bolling and H.A. Domian:
Trane. Met. Soc. AIME 238 {1965) 1925
“Puiciples of Soldificatin”, John
Wiley and Sons (1964)

Inct, Metals

B. Chalmers:



