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Fig.1 Transverse microstructures of the steady state region of the directionally solidified NiAI-32V alloy with different withdrawal rates

(heat treatment time, t=0 h): (a) V=6 um/s, (b) V=10 pm/s, (c) V=30 pm/s, (d) V=60 um/s, and (e) V=150 pm/s

668F nNi .
v c
al -
. 53 Al Element /%  at% Element /% at%
§' Al 27.47 44.49 Al 8.80 15.76
é 400} Vv 1345 11.54 \Y 72.60 68.92
2 Ni __ 59.08 43.97 Ni  18.60 15.32
£ 267
133} v Ni
Ni
0 “‘ L ‘ x , e A
1 3 5 7 9 7 9

Energy/keV

Energy/keV

B2 fhdE R V=10 pum/s & [F % & NiAl-32V 3R FE %A SEM 15 )2 EDS fitilh 45 5
Fig.2 SEM image of each phase of the directionally solidified NiAI-32V with a withdrawal rate of 10 pm/s (a); EDS analysis results of

point 1 (b) and point 2 (c) marked in Fig.2a
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Fig.3 Transverse microstructures of the directionally solidified NiAI-32V alloy after different heat treatment time (T=900 C,

V=30 um/s): (a) t=5 h, (b) t=24 h, (c) t=60 h, and (d) t=100 h
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Fig.4  Variation curve of primary phase area fraction of

directionally solidified NiAI-32V with heat treatment
time (T=900 C, V=30 um/s)

MBS ATE e HARhRE R R A & HR
B8 AR Ak B BN [ 384 I A B O AL, T Bl A A
A AR TELAR 5 B TE A BT 5 ARG FEITE 1% N, R
AR BRI R R AR T BOR O A 200D
8O R AU B T EUCR R T 5 %R T
PRI X 350 100 h 5 3 H0 A B 2R 5 47 A AH 2L 21 T B I8
AL, EH I A S A Bl s 2 R T AR A 4
ZU7E 900 C AR E M R .
2.3 #HALIERTEI T NIAI £ 22 KR E R RN

Hh R P e e A I i SR A R A S Ak 112
Bl RSB, LML IE L 2 S BB E R DA
K J2 ST IR RS A A SR ST, AN T SR A — ol
ASCE B B 53 17 o A 285 A AN AR (L 8 SR . NTAL 3 i 2
R EZRF G, hEEMRRErE, HRER
B, WA EERE T E A MBS A EH



- 3862 Mol )R AR TR H51%
235 a 24.8 B
23.0+ —*— Avrea fraction of primary phase 2461 —=— Avrea fraction of primary phase

S . —— Mean line 2aal __ Mean line
£ 225} _/\\ oaal
€ 220t 2401
I
g 215} 2381
< 2361 /
210} - 244N .
205} 23.2¢ .
. y ; y y . 23.0 . . . . . .
0 20 40 60 8 100 0 20 40 60 80 100
225¢ —a— Area fraction of primary phase ¢ 21.0t —=— Area fraction of primary phase d
. — Mean Line '\. Mean line
L 20 205} i
5 . T
2 2001
8 215}
I 195+
§21.0F
< 190+
205+ 1851
20.0+ 18.0}

0 20 40 60 80 100
Time/h

0 20 40 60 80 100
Time/h

5 ANIF b i 2 ) B NTAI-32V A AR A AR o bEBE # i BRI ()32 i 2 (T=900 C)
Fig.5 \Variation curves of primary phase area fraction of directionally solidified NiAl-32V with heat treatment time at different
withdrawal rates (T=900 °C): (a) V=6 pum/s, (b) V=10 pum/s, (c) V=60 pm/s, and (d) V=150 pm/s
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Fig.6 Transverse section morphology of directionally solidified
NiAl-32V alloy (T=900 °C, t=24 h, V=30 pm/s)
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Fig.7 Schematic diagram of the mechanism of boundary splitting
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Fig.8 SEM image of eutectic layer of directionally solidified NiAl-32V pseudo-binary hypoeutectic alloy after heat treatment for 100 h (a); EDS

analysis results of point 1 (b) and point 2 (c) marked in Fig.8a
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Fig.9 Transverse microstructures of the directionally solidified NiAl-32V alloy at different heat treatment temperatures
(t=5 h, V=10 um/s): (a) T=900 ‘C, (b) T=1000 C, and (c) T =1100 C
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Fig.10 Variation curves of primary phase area fraction of directionally solidified NiAl-32V with heat treatment temperature at different

withdrawal rates: (a) V=6 um/s, (b) V=10 pm/s, (c) V=30 um/s, (d) V=60 um/s, and (e) V=150 pum/s
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Fig.11 \Variation curves of NiAl phase eutectic lamellar thickness of directionally solidified NiAl-32V with heat treatment temperature at
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Investigation on the Thermal Stability of Directionally Solidified NiAI-32V
Hypoeutectic Alloy
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(1. College of Materials and Metallurgy (College of Rare Earth), Inner Mongolia University of Science and Technology, Baotou 014010,
China)
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and Technology, Baotou 014010, China)

Abstract: In this work, the NiAI-32V pseudo-binary hypoeutectic alloy was prepared by directional solidification technology. The
microstructure morphology of the alloy in the steady-state region at different withdrawal rates after high temperature heat treatment was
studied, and the variation of its thermal stability and microstructure morphology were analyzed. The results indicate that the primary phase
of the alloy has good thermal stability at 900 <C (5~100 h). And the coarsening and spheroidization of NiAl eutectic layers are observed.
After high temperature heat treatment at different temperatures (900, 1000, 1100 <C) for 5 h, the area fraction of primary phase of the alloy
does not change much. The coarsening and spheroidization of NiAl eutectic lamellar are observed in all samples (withdrawal rates,
V=6~150 um/s). With the increase of heat treatment temperature, the phenomena of coarsening and spheroidization become more obvious.
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