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Fig.1 Structure evolution of

Al;; Ni: Coye alloy undercooled

at 35 K(a), 60 K(b), 90 K(c),
120 K(d) and 160 K(e)
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Fig. 2 SEM morphology of decagonal

quasicrystal in Al;NijCoye alloy
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Fig. 3 Undercooling contributions at

dendrite tip vs initial undercooling in
ungdercooled Al7Nij2Coje alloy melt
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Fig.4 Dimensionless superheating as
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:I: .
4 g

1) KB R E R SR SR PR
AT, Al Al Nip Coie 7 <2 8 K3RAT T 200

K FIRIEAE .

2) MR LA BE KT 60 K I, HE S A AR A )
UEAH NIRRT, SR Rl Ik VA FE R K, T ] 4 21
M A

3) A FE K, AlnNipCoe 5 42 17E 0~ 200
K PRI vA B0 B P Rk ANl v A T Rk T 4%
B A GBS AR R A i A N
AT 1= 60 K Fil AT>= 120K .

4) 30 b6 e AN AR B T, R LR
ik AR A AR I ) B RAEAL T 120 K 2245 . B i i
A PR35 45 A R E S AIE W T fitobor 4 A 2 e vt ]
SRR ARG SR SR .

REFERENCES
(1] # . &S E[M].

1998, 2.
DONG Chuang. Quasicrystalline Materials| M] .

Jent: BB Tk R AL,

Beijing: Na-
tional Defence Industry Press, 1998. 2.

[2] Shechtman D, Blech I. The microstructure of rapidly solidi-
fied AlMn[ J]. Metall Trans A, 1985, A16: 1005.

[3] Yokoyama Y, Note R, Kimura S, et al. Preparation of
decagonal AFNT Co single quasicrystal by Czochralski method
[J]. Mater Trans, JIM, 1997, 38(11): 943.

[4] Tsai A P. Growing perfect quasicrystals[ J]. Journal of Norr
Crystalline Solids, 1999, 250 = 252: 833.

[5] BB WL AlpNipCoie 4 M9 41U A6 LA 1 44
FAHHE R B[ D). PE: PEAR TR, 2002
FAN Jiwrfeng. Structure Dvolution of Highly Undercooled
AlpNijpCoye Alloy and Dreparation of Decagonal Single- phase
Quasicrystal[ D] . Xi an: Norhtwestern Polytechnical Univer-
sity, 2002.

[6] Boettinger W J, Coriell S R, Trivedi R. Mehrabian R, Par
rish P A. Rapid Solidification Processing: Principles and
Technologies IV[ C]. Claitor s, Baton Rouge, LA, 1988.
13.

[7] Chattopadhyay K, Ravishankar N, Goswami R. Sha pes of
quasicrystals[ J]. Prog Crystal Growth and Charact, 1997,
34: 237.

[8] Toner J. Growth and roughening of quasicrystals and other in-
commensurate systems| J]. Phys Rev Lett, 1990: 930.

[9] LIU Yong chang, GUO Xue feng, YANG Gerr cang, et al.
Growth of decagonal quasicrystal phase in laser resolidified

Al;NipCog[ J] . Chinese Science Bulletin, 2000, 45( 14):

1315.
[10]  #IEM. 48 R BIM]. P22 b Tk R R
#, 1995. 92.

HU Delin. The Principles of Metallurgy[ M] . Xi an: Nothr



+ 348 - A (4 R 2 R 2003 4F 4 H

western Polytechnical University Press, 1995. 92. [12] Volkmann T, Wilde G. Nonequilibrium solidification of hy-
[11] LiJF, Zhou Y H, Yang G C. Effect of solidification time percooled Co-Pd melis[ J]. M J Appl Phys, 1998, 83:
on the structural evolution of undercooled single phase alloys 3028.

[J]. J Cryst Growth, 1999, 206: 141.

Microstructure evolution and single phase quasicrystal formation
of highly undercooled Al7;Nii2Cos6 alloy

FAN Jiarrfeng, YANG Gen-cang, LIU Xin-bao, WANG Jirr cheng, SONG Guang-sheng
(State Key Laboratory of Solidification Processing,
Northwestern Polytechnical University, Xi an 710072, China)

Abstract: The microstructure evolution of Al;;Nij;Cogalloy under the condition of high undercooling was systematically studied by the method
of the nucleatiorr inhibitive coating mold and recycle superheating under Ar atmosphere. The result indicates that with the increase of under
cooling, the microstructure of Al»Nij;Cogalloy will undergo the transformation of dendrite- columnar crystak equiaxed crystal, and the two criti-
cal undercoolings for the transformation are 60K and 120K respectively. And quasicrystalline phase will precipitate from the melt as the primary
phase when the undercooling of Al;;Nij;Cog melt is more than 60K, and with the increase of undercooling, the microstructure trends gradually
to single phase quasicrystal.
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