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Abstract  Irom, which is the representative substitutional element for Ni sites in NiAI(B) and Ni3Al(y %), was

added to B - y' two phase alloy in order to investigate microstructures and mechanical properties at high
temperatures’. Alloys were arcmelied and subjected to heat refining treatment which was composed of oil
quenching from 1573K and tempering at 1073K. Very fine lamellar structure was observed for the base alloy.
~ Iron added alloys with 2 and 4 mol%Fe showed coarser two phase siructures with increasing iron content. The
result of compression tests demonstrated that while the strain rate sensitivity exponent of flow stress, m value,
of the base alloy was about 0.4 at 1073K, iron added alloys exhibited smaller m value. It was found that
although the elongation-to-failure value of more than 150% was confirmed for the base alloy, it was decreased
with increasing iron content. These facts suggest that the iron addition suppressed the superplastic deformation.
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Fig.1  Optical microsiructures of Nickel
aluminides containing iron quenched from
1573K.
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Fig.2  Optical microstructures of Nickel
aluminides containing iron tempered at
1073K.

(8) 0%Fe, (b) 2%Fe, (c) 4%Fe, (d) 8%Fe.

CEEY v/ ARETHEEINE LD, LY
BOBEECOFeBBEOL L VAL TERIT NN
ElohtNrEILNS. LOL, EHNE
FTErEBOZEMIESETTE A0 RETOL
BMERLYULARANTOTRYERY SR
BBOYORMTES, LEd o7, Felimic &
FEEMILOFEFIENS LT, FeRENEL

H H 7 1
SOO 7.4210-4 e
& 8.3x10-3
=
< 400 .
o 1.1x10-3
. 300 .
¥y
Wy
e
2 200 .
g
100 N
b 1.0x10-4
Q i H H 1
0 0.1 02 03 04 05 06
True strain

Fig.3  Representative true stress-strain
curve for the Nickel aluminide without
iron obtained at 1023K.
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deformation siresses at 1073K.
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Fig.5 Temperature dependence  of
maximum stress.
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Fig.6 Logarithmic plots of the maximum
stress vs. reciprocal temperature.

T251kd/mot, 4%Fed £ T 262kd/mol i@ b /o,
INedlkhb, Fe EmMEEB/LEIRILE —
PRAIHEE D0 E. vy OBBERIIH
THEERMALILS -2 LT, Ihg T35 30
kd/mol®, 326+ 9kd/mol®, FTHERE$EDF
h& LT 303 kd/mol®' 8IS NRT LS. —F,
BHMOBBHERIIHL T 310 kd/mol™’, 326 kJ/
mol® , FLAECHLBMOFNRE LT 310 kd/mol®
PHEINTVE. KSETHIhLD@EL Y

PEL, BFOBFHBMFBELTVELIE X
<V, CLAZHRTECBETAEFOEKIC T
THRRMNMIRALY - h T I bR TE,

RETOERIFNBUEHRITELTIVE LD 2
Abhad. COZrUEREIESTELO>NTHE

WY SASEESSFRBEAETLLTVAS L
DhtBEAITANS.
FeERME LD 44T T v LAD A
AL 2HERESSTHY, BETRERE
AELTVWAZ L, dEhFfEBRERATH
MEAIANAGLWIERY b, BYUNERIRE
LTWVWAREENH L. BackeferldZ v X VIR
S METAERY LTEHEHINTIESE
ERSMHENm@EFBAL, mEHN 0.3LYRE
WIS BBURTROBRLTVEY . R
DBEFEEIMEOTLEZSSSLC2WVT Fig ]
e Figdokd., WThoe2lBVTESS
K3 YRLEHBEOND, BEHAOmE~DFEEIT D
ACERF—-ETHE. LHL, FeBBEOEEIIX
X, FeBEMSETIEER m=04TH2roLCH

T T ¥ L H
0.5 7
0.4+ OA JAY Ele 6 B
. ] 0 a
2 0.3b 1
o
>
E a2t
£]:1023K
0.1F oewr3K ‘
AL 123K

L L 4. -
0001 02 03 04 05
True Strain
Fig.7 Relation between m value and strain

in the base alloy without iron.
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Fig.8 Relation between m value and strain
in the Nickel aluminide with 2%iron.
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Fig.9 Relation between m value and strain
in the Nickelaluminide with 4%iron.
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Fig.10 Engineering stress-strain curves
obtained by tensile test for Nickel
aluminides with and without iron at 1073K.
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Fig.11 Mass change per unit area during

" cyclic oxidation of Nickel aluminides with and

without iron.

MoNLBILIEE 052 o/m? LY DL YBELC
YHABLEAREY . ChiEKSSOAIREN
AR HRTEV LN EELEAON D, 2
YRS THR—-I2S Y EEACEHETTH,
4%Fe T (T {LIBE VAKX  Tdaysi® T#1409/
M TH . AFeRRTIHEILI T —IL D UM
BEETHo .

4 #® B

Ni-33.9mol%A[-0.5mol%B-Xmo | %Fe (X=0, 2,4, 8)
SRICHOVT, ERBMILEZENLLTHRAN -
MELLBFEL, AWMIUCCEEAER~OMR
NEBOEEA. TLHBIESHECOVWTER
HEfTol. BROBMEFLUTIORT.
(1) FeBRMOAR—ASRNHEME, fANL - &
ELABCIYMMLEIXTHEERLLOCH
LT, 2%ed@fTcidhommmy (B+7") 24
BRYXAY, Mfea2THULABMEIIEMNYG
HESr RN
(2) R=—282BIUfeRMasHImERUE,
ERERERABTTA®MBRERAKRETLA.
(3) EWVMOEHCHEIFez EMTEHILTHR
LEEABEERMERLLEY, BRAEREHRBTUE
Femic L 2ERMILFRDLNL.
(4) mBEHICNTEANMTOEHLIRILF -
Y LTIR—248T224kd/mol, 2%Fed & T 251k
/mol B LU A%Fed & T262kI/mol’®b NI, C
NoDZrhbFeFEMIERICNTSEERALIR
IL¥—% ks 3 v Rod o,
(5) R=2QETCHEHRBHOEAREERME
Bmi@L$ 0,4THADLIHLT, FeFMEET
1$2%Fe X 4%Fe o m=#M0.281CET L .



(6) X—2&&TITAMES 45§ 200%D 5 #F 9 U
FRTOILHLT, 2%Fed S TIOG 4%edRT
SO TOMU L@ oh, Felmistic¥LCHE
PLE. COCtEfeRmi BBEEHENET
BILETHMLTVE.

(1) X—Z2RSDB{LEBE 7 B BRI
A, WFer BMLTEELAYE(FRONG
Bote. LOL, d%Fe@8TERAT~L 0NN

EFBHLICLY, BILERVIBXYROSNT.

Xk
1) Zeili— ,LWEBEXM, 8 & BXEE¥YS
¥, 54(1990), 301.
2) Boi— +tR&KL, LASM,E B : B
AERFEE, 57(1993),214.
3) L Ald, METTE, BHXIEL, 0.0.Sherby
L ®, 67(1981),2710.

4) J.R.Nicholls and R.D.Rawlings : J. Mater.

Sci.,12(1977), 2456.

5} P.A.Flinn : Trans.Met.Soc. AIME, 218(1960),
145.

6) G.F.Hancock : Phys.Status.Solidi., A7(19
71),535.

7) J.D.Whittenberger : J.Mater.Sci., 22 (19
87),394.

8) R.R.Vandervoort, A.K.Mukherjee and J.E.
Dorn : Trans.ASM, 59(1966), 930.

9) G.F.Hancock and B. R. McDonnel! : Phys.
Status.Selidi. (a), 4(13971), 143.

10) W.A.Backofen, I.R.Turner and D.H.Avery :
Trans. ASM, 57(1964),980.

) Zalk—, HK@X, 8 B Mt B RIE
RE  BAREF¥SE, 53(1989),585.

Received April 13, 1997
Accepted April 21, 1997



