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Table 1 Effect of temperature and initial strain rate on
elongation of Ni-S0AI alloy (%)
Temperature /'C
1000 1050 1075 1100

Initial strain rate /s’

5%X10* 94
7.5X10* 96 120 118
8.75%X10* 116 125 139 130

1x10° 115 116
1.5X 103 83
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Fig.1 Macrographs of Ni-50Al specimens of the original (a)
and the fractured at 1075 C, 8.75X 10 s™ (b)
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Fig.2 True stress vs true strain for Ni-50Al alloy: (a) effect of
strain temperature on flow deformation behaviour and
(b) effect of initial strain rate on flow deformation

behaviour
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Fig.3 Optical micrographs of large-grained Ni-50Al alloy before
deformation (a), deformed to 30%, 70% and 139% (b~d),
respectively (T=1075 °C, £=8.75X107*s™)
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Fig.4 Distribution of misorientation for Ni-50Al alloy: (a) before deformation, (b~d) deformed to 30%, 70%, 139%, respectively
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Fig.5 TEM images of Ni-50Al alloy: (a) before deformation,
(b) deformed to 30%, (c) deformed to 70%, and

(d) deformed to 139% (fracture)

23t e=30%MATE G, "ML B HEAZ 1 O A
FIRE IRV & 5[] B TR 5 2 1 A e AR HE B B
P d 5, DL Sbe MR TE RGN e=70%0, HIL
T2 A AL, n] R B Y A R s ks [
IR R U 5% 380 W iy B AT AN BT A R B A, LR Se.
LR IB A TE B W (e=139%) [IFEM 1, AT LA
IR AR R R RL oy B T VF 22 W S RE, 33K S8 R )
I RSEAE 3~8 um, LK Sd. AEARTERESL ) TEM
S, RLAR A K R IR V. i S AT AT

3 i it

fn FE ST 29 220 pum (1)K AfORE Ni-50A1 5 4 il 2
PEAT 0 50 0 R SR RS AN 10 m (94 R 90
PEAHLE, TEGARAT A BB AL, AR U AR A
TERUE R AN o 78 il S AR TR R v, 4
s R S R PR RORE R N E AR FEAN A, B A 3G O T
Kon KL Ni-50AL & <5 01 25 dl bz B2 KM B9y o 3X
B AT AR e S R LA —H

Wk h R R EBSD Ml TEM MR, 5
B A OB B YEANTE],  ALHEE KR Ni-50A1 A 42
i B A R R R AR . AR TR
B, BB TR AR I K A A 3 BN SR A RO T AR
F, AEN - AR 2k bR B0 N AR AL, Bl AR T A AN
Wridb AT, W T4 8 A A A I B A IR R B )
=2 S A N A R A = Y R P TS VAR B
T FUAZ e A% A1 o P A7 685 270 AN 5 1 R R I 8%, A
A BEAR /NIy 5 s BEAR TE [ — 20 04T, (&S A
EVAT AN ST g R VA N A R S N B

FERR K BINY f F s MV iy S0 5 | W s e 304 6 i H 1)
2 1 W ORI 78 |G/ S o RO e B R R A B
SL s A7 A5 TN 208 A0 110 0 P A BT &85 ok )
I £ 102 3l 5 B0 AR AT A B, IR AR T
EEDIREM. f52, Kbk Ni-5S0Al & 4 7F s
AR R A TSGR S M4 . 1B Bk
AR A e v AR (1 3 458 ) A [ R T 4 T AR TR R
A 5 AR T o R AN I 7 A K A S B A A
BORZ W RIVE T, A s 8 PR AR T 1 DAFE AT« 1%
R FRAE Y - AR it 2 BRI RS

Ni-50A1 &4 (W R AT Z 7 1075 C, NARE &
A 8.75X 107 s Ik Bl K, KRR NI,
el R IE T E S B, A0 b 0k 7™ AR 1) 2 2 3 452 ]
SRV 5 11 R R R T 7= A AN e B A 3k P e AR
HVTAC, A2 B 1 e i 2R 1k

4 % it

1) [IEAL2ETE R EE A Ni-50A1 A4 7E 1000~1100
CHFESE P, NASHRILE N 7.5X10*~1 X107 s
I 4 IR i AR TE

2) Erilm R AR T S U Kl R S AL . K AR
A AR e AR A AR SRR S
YER, FEBEA I ZE AR /NN B i 7 A . RlAR B
H IR, R N B A A e ZE G N, ARk
I Jm) 22 5K IR N 61 8 S, T 2 A A KA R
ZIN A R S IR 7 A N A T R AR R R A R
i I 0 8 ) — B P AT, R R AR IE S B A [a] 5 A
PG o R R S i I MR AR T ok B b AR A R AL 2
iob v AR T 1ok R v 3 292 ) 2 R 52 RN T S B

3) IEAL S B Ni-50AL 4 4 (1) 5 Ry A oy 24 4
BT COF s Ni S NiAL & 47h.

e B

[1] Li Hutian(%% J& H1), Guo Jianting(55 @ 5), Ye Hengqiang(H-18
). Rare Metal Materials and Engineering(Fi 5 &)@ Mkl 5
T[], 2006, 35(7): 1162

References

[2] Lin Dongliang, Shan Aidang, Li Dingqiang. Scripta Metall
Mater[J], 1994, 31(11): 1455

[3] Lin Dongliang, Shan Aidang, Chen Mingwei. Intermetallics[J],
1996, 4(6): 489

[4] Lin Dongliang, Li Dingqiang, Liu Yi. Intermetallics[J], 1998,
6(4): 243

[5] Lin Dongliang, Liu Yi. Materials Science and Engineering|[J],
1999, A268: 83

[6] Gu Yuefeng, Lin Dongliang, Shan Aidang et al. Acta Metall



12 B s KRR Ni-50A1 428 AL &1 i 28 <2125 »

Sinical[l], 1996, 32(11): 1144 [10] Hu jing, Lin Dongliang. Materials Science and Engineering
[7] Liu Zhengyun, Lin Dongliang, Gu Yuefeng et al. Acta Metall. [J], 2006, Ad441: 142

Sinical[J], 1996, 32(11): 1139 [11] Jiang Dongmei, Lin Dongliang. Materials Letters[J], 2002,
[8] Sun Feng, Lin Dongliang. Scripta Mater[J], 2001, 44: 665 57:747
[9] Jiang Dongmei, Lin Dongliang. Materials Science Letters[J], [12] Hu Jing, Lin Dongliang. Mater Lett[J], 2004, 58: 1297

2002, 21: 505

Plasticity in Large-Grained Single-Phase Ni-S0Al Intermetallics at High Temperature

Hu Jing'?, Lin Dongliang®
(1. Jiangsu Polytechnic University, Chang Zhou 213016, China)
(2. Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: High temperature deformation behavior and microstructure evolution of stoichiometry single phase Ni-50Al intermetallics with
an initial grain size of 220 pm was investigated. Results show that the alloy exhibits good plastic behavior under initial strain rate from
7.5x10* to 1x107 s7" in the temperature range of 1000-1100 ‘C. A maximum elongation of 139% was obtained under initial strain rate of
8.75x10* s' at 1075°C. Optical metallography (OM) shows that the grains were refined during plastic deformation from initial 220 pm to
less than 30 pm. Electron back-scattered diffraction (EBSD) and transmission electron microscopy (TEM) observations show that
small-angle boundaries formed continuously during deformation, and changed to large-angle boundaries, resulting in finer grains finally.
Microstructure analyses reveal that high-temperature plastic deformation could be attributed to continuously dynamic recovery and
recrystallization (CDRR), which was caused by the interaction among gliding and climbing of dislocation.

Key words: binary NiAl; intermetallics; large grain; high-temperature plasticity; continuously dynamic recovery and recrystallization
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