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ABSTRACT Intermetallics are a new generation of high temperature structural materials. Many of
the alloys solidified through peritectic reaction, for example in Ti-Al and Ni-Al systems. This paper
summarized the solidification behaviors of peritectic alloys in several aspects. The peritectic reaction
has an important influence on the phase growth and orientation of the solidifying materials. At the
same time, the phase competing and the solid/liquid interface evolution will affect the solidification
structures significantly. Taking account of growth velocity effect on interface temperature, when the
growth velocity is higher than a critical value, metastable phase will grow and the microstructure will
take different types, such as banding structure, cellular structure and cellular/dendrite two phases
co—growth structure depending on the solidification conditions. Of the three structures, co-growth
structure is beneficial to improve the axial mechanical properties. Although some qualitative laws
have been achieved through theoretical analysis, the studies on directional solidification behaviors
of the intermetallics with peritectic reaction are far from adequate, further detailed theoretical and
experimental investigation need to be carried out.
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Interface temperature of stable 8 and metastable « responded to solidification Velocity[lz]
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Fig.3 Principle of phase selection phenomenon(!3!

(a) interface response functions of o and 3
(b) temperature field distribution in sample
(c) morphology of metastable phase growing from stable phase

(d) growing velocities of o and 3 and the transitional velocity of «
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Fig.4 Banding cycle (a) and composition transients of banding structure (b) in peritectic system[“]
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Fig.8 Phase diagram (a) and effect of G/V on predicted
microstructure as function of composition (b) in

peritectic system(!7]

R7 PO 8 5B X M B LR Y (ILIET 8a) IR
fEgy T, FTLAgSLNE 8b R EaE S STt S 4
SR RAERRERRMESRME.  Lee A % @5
SEFTREIR NiAl &8 [ &6 8 R AT 2
G/V miFiiand 6b Bin, €58 8b FrBiummZEAM
BRI 5.

3 hiE

BEEREGRERALSDTFHEERPALETEHAR
B2, B EETHERFILIT L, TERER & &5 B E T R
B R (MR 2, 3 i A B e AR 5 A WRRARE S8 7]
BEFELIRFHER SRS AR, ERERIRPRETS
SEEE AL L. W e 8 B AR AR b AR R R R
B jis) 55 PG T 1) 22 B i) 5 2R DA J R B 2 B oM B & 14 3¢
Bldn o S8 A BEE 5 SRR ARG R ABUE LS %%
IR E NN . BIRE MR T B ARG
7, BN TRV RARAR NS &SRR
(B4 & 00 58 [ BE IE B SO AN TE 2, EF/HITREN.
Al H i 5 LR

SE

[1] Dimiduk D M. Mater Sci Eng, 1999; A263: 281

[2] LiCG,FuHZ, YuQ etal eds. Aeronautic and Aerospace
Materials. Beijing: Defend Industry Press, 2001: 103
(FH, BES T B8%% WZHXHE 5 BT

A RERE,  2001: 103)
[3] Fox A G, Tabbernor M A. Acta Metall Mater, 1991; 37:
669

[4] Yoo M H, Fu C L. ISIJ Int, 1991; 31: 1049

[5] Loria E A. Intermetallics, 2000; 8: 1339

[6] Huang B Y. TiAl Intermetallics. Changsha:
South Institute of Technology Press, 1998: 21
(Bfaz. KREEGREELEY. KY: PETLKEMKG,
1998: 21)

Johnson D E, Masuda Y, Shimada Y, Inhi H, Yamaguchi
M. In Nathal M V, Darolia R, Liu C T, Martin P L, Mir-
acle D B, Wagner R, Yamaguchi M eds, Structural Inter-
metallics, TMS, 1997: 287

[8] Yamaguchi M. Intermetallics, 2000; 8: 511

[9] McCullough C, Valencia J J, Levi C G, Mehrabian R. Acta
Metall, 1989; 37: 1321

Kurz W, Gilgien P. Mater Sci & Eng, 1994; A178: 171
Trivedi R, Kurz W. Int Mater Rev, 1994; 39: 49

Kurz W, Fisher D J. Fundamentals of Solidification. Ae-
dermannsdorf: Trans Tech Publications, 1998: 111

[13] Umeda T, Okane T, Kurz W. Acta Mater, 1996; 44: 4209
[14] Kurz W, Trivedi R. Metall Mater Trans, 1996; 27A: 625
[15] Lee J H, Verhoeven J D. J Crys Growth, 1994; 144: 353
[16] Liu C. Master Dissertation, Harbin Institute of Technol-
ogy, 2002

(X1 8. R/RELLAREEEHRERIL,  2002)

Kerr H W, Kurz W. Int Mater Rev, 1996; 41: 129

Center—

7


http://www.cqvip.com



