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ABSTRACT High temperature deformation behaviors of single phase Ni—45Al alloy with initial
grain size of 270 ym were examined. It was found that the alloy exhibits superplastic behavior under
an initial strain rate of 1x10% s7! to 2.5x1072 s~ ! at 1000 C to 1100 C. A maximum elongation
of 245% was obtained at 1075 C with the strain rate sensitivity of 0.3. The activation energy was
determined to be about 320 kJ/mol. The initial large grain microstructure became much finer after
superplastic deformation. The large grained superplastic phenomenon could be explained by continuous
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recovery and recrystallization.
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NiAl &R EMEREEA. REE. REHLE
e, RIFMRVERME. HEmREAESE— K5k
RagveaE, REANHNRMF —SREHHH, EH-
BEILACH—AEZERERRER T,
BBMHEREEA DM IEEE R ARS| A
Bk —, SHAXNEBHTETARNEER K
B, BEPASESMASBEEMIE. ¥k A
iTAR4EFE FeAl f1 FezAll-31 NizAl #4544 6 NijAl
i NizAl XEE & ), TiAl 64 © Rt By
NIiAL®) g B fee K SR RS, EEEFRR
R H T NiAl BEE& S HBBEERIT R I Ni-
40A1M9, Ni-45A1, Ni-50A1 (BEF48, %) hFERS
WREBERS. FUHETEEREEEEN Ni-45Al

* BEREAREEE 59805150 REHA
WRFWME N . 2002-04-08, WRIEHHEHEH : 2002-07-02
EBRMY : #HL&HME, &, 1969 4, @tE

BB TRAT AN R, UREREIRTHAGEHH
1 ZEFZE

TRHAGEREA Ni (WiF 99.9%), Al (4F
99.99%) ERHEEFE S Ni:Al=55:45 LB 2 RV4E
HEHERHEERY 20 mm #EE, %5 Ni-45A1 &
&7 1100—1200 THEMLALE 3—T7 h, B ALRFEN
HAEIMES, IHE 10001200 T, EHEL 50% &
TR 7 300800 CHRE 5 h, RERHETER.

BEZFIMARER Y 8 mm x 4 mm X 1.4 mm
PR fidRE, BRI HLIAE Shimadzu Autograph-
10A BpreHAB L Ei#E1T, SRR 1000—1100 <,
MAEEBEE K 1x1074—25x 1072 s7!, BERF
REFERERH, AX¥EHERELEHARTL.
HEWRAN 10% MERARIEBE, SMHBEmR$
CH3;COOH:HNO; :HCl = 8:4:1({&# ). TEM # i
AZANE MNAETE SRR PREE BY AR, XUME B R 5%
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WEEZ BN, BEY -30 ¢, TEM WE#E JEM-
200CX #4585 E#H1T.
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WAEE ¢ = 2.5 x 107% s7! Bf, Ni - 45A1 ££
REHRE TRIMHIEME ¢ 4351H: 1000 CTHF 208%;
1025 CHt 189%; 1050 CHt 180% ; 1075 Cht 245%
1100 CHY 220%. ZEHNFERXTZEEER T HEH

B aE S, 1075 CREEMIREATIFK. 1075 C
T RS A BT RE AR A Bk 1x107% 571

Btk 230%, 2.5x10~% s~! BFH 245%, 5x107* s~ 1 Bt
5 244%, 1x1073 s~ wth 231%, 2.5x1073 s7! BtH
196%, 2.5x1072 s7! B 157%. WSt ER7E AR E
EH 2.5x107* s7! BHARIRA, BAERE, EMHEY
TR MiRBEEAE I BEPMERS, REREREX
BoAE SRR SN, (UAERE RN A L REH
.

1 AR AR R . E AT, AR
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o= K™ (1)
m {Eﬂu%ﬁg;
m = Olno /Olne (2)

B 28 THAEENY 2.5x1075—5x1073 s~1 &t
B 0-€ XRMAE, EPHEHRRINHENY mE. m
EFE R E FhLERY R EAE 0.3—0.175 THE ML,
WAREEEARE, mERK, WEERREEN, m EHE
A BAK m{E 0.3 HEEREN 1075 C, WAEER
5x107° s~ mt, GEATEME (WA m N 0.26) 3
FEE &4, BEREHZET, m EHENEERLH
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Fig.1 Macrographs of original specimen and specimens
deformed at 1075 C
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Fig.2 Stress-strain rate relationship for Ni-45A1
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RP AREE n=1/m AFHIER Q HEIEHE
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M4 AHTRAERY 2.5x107* s7! B, 7 1000—
1100 CREEEM Ino f1 T~ X E, B+ o HER
BT e=0.1 HEEM Y. HETERMHERAR 3, i
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2.3 ERAH

A5 % 1075 C TGN AER 2.5x107% s~ B8
WHEN RS e &SRR EMAES. aERTR,
TR SR LK, MR PHRSTAR 270 pm, EXK
TFEFER/NT 10 pm F40G BN SRR BEE
s RT B BB B/, ATE B 245% BRTH Shke
R=1% 25 pm. B8 BMARE 400 6% BHE
TREAZM.

EXEEHSEFAERMRA LI, —MeEmE
&, WE 5b—d FEk A FrR, FEREHE; F—
PR R, mETEL B iR, XATRESXFRMRAH
B 2 AN E LA R AR X P M E R IR RE A .

Y EIRET MY TEM MELENLE 6. YR
%3t e=0.3 LR, MNEFERRELSM, FEAR
ZIHMET MR LR, B 6a h—EEERH LS
ROUTEBHME e=18f, BAFLHLRRF, ATUE
¥ i Wah R A A . %y, W& 6b. ELBWHEATEE
Wi (e=2.45) BIRESA P (8 6¢), TTLURBRIRLE A K AkL
Gy T R E T RRL, XA/ NRA T R 5—10 pm.
FI X B FATH & Kikuchi S8 5E % /)N 2 (8] B9 BR
mEAUER, REERELSME 1°—5° 26, £ TEM
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Fig.5 Metallographs of Ni-45A1 before and after super-
plastic deformation
(a) undeformation (b) £=30%
(c) e=100% (d) e=245%
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Fig.6 Typical TEM images of Ni-45Al during deformation
(a) e=30% (b) e=100% (c) e=245%
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SR ROT A 270 pm @9 Ni-45A1 5405 @ ¥ 1A
e, ERETTH BB, BENERARAEL ERY
AE. anE B s RS R T — A 10 pm, B
TEREHREL RS, SR/ NEARTSREEA KR, T
Kk Ni-45A1 #JF GRS KE 270 pum, HERE
AT I A2 A diobr BE KR B, AP B LA —EE.

Bt fpideedy TEM WEXH, 5@ EHH 8
YIHERE, RrsS7ERSkL Ni-45A1 BEHTE IR SR

EEE/EM. ARSI, Yt (AR iR
fl, BT OIAEA A R, SR P BB L4 A 35
RN, BEEBHAEBTTHER RG4S TR G M, W%
ASTG I HEAT, (34850 048 150 AR DT b R 5 37 4 A T
BT FARE TG R, (L858 S T SR T, TR R
REBBAD, MEREEDEER, BEREUES
AT, RS | R I B S I B 18] 2 T I R KR
N SR T R R LK e R, T A A R
B BAREEEE A REXHAENT S TEEHRT
SOESLRILA R, MY FE SIS B A,
T & BT LRI S B R MM T — 2 O BTk

Ni-45A1 fBFRGEMELE 1075 C, WAEEER
2.5%x1074 s~! BB B A, XTRERE BEL AT,
[ 7 01T 43 o 0 EE S48 38 B0 B B R AR TS TR, MR
AR R A, KRR BEERSEE FeAll?],
Fe3 AlB], TiAlG] #1 Fe;Silt0l ey s il 2], H-HEA 54
SR T4 FISLASAE, B, TS, Ti1REH
R AR T AL, BN K SR M 1 R B 7 IR T o
Bk kg F E MBS RS E.

14 4t

Ni-45A1 & &7 1000—1100 CHEEEEAN, ¥
BHEETEE N 1x1074—2.5x1072 s~! Bt 2B EHA
¥, #£ 1075 CRAFEE N 2.5x107% s Bf, H kM A
ik 245%, MR SR BEAE R 0.3, RWHIERE N
320 kJ/mol. 7ERBHEAE IRV R EELRENELE
fe, FEFRKSNHAASHEETE G BEML.
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