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L1.§ AAF2EF z+= Ni-20at.% Al-10at. % FeF %734 8¢l boron, zirconium¥} hafnium& # 3 0.5at.% 7} 2]

Hrrste] 87w, 4, Bl § Z1AH dAde] HakE JdA YT XAEA 2 XPSEA 5& Fsto) Fabsbeic}. Ni-20at.%
Al-10at.%Feg %78t ol borong #7159 & we 482 4% F7b} vebt o} zirconiumolyt hafnium 37ke] 723$-
ode Ha2 F#H7} el A Estel. Ni-20at.% Al-10at.% Feg42k5bgh-2 2] 7%, boron2] ¢ko] 271342 QatadAlgo] &
7tk o™ 0.1at.% & borong H7Fek 79 H1 48.5% o] A& lAd A2 eyt A71ES @) 942 792 zirconium
7 hafnium$ 374gk 745, SN2 = AR P85 Jelliglot borond M7 Aol orsot g)Askel 4] oJu)
Z3=2 ¥3sgdo. XPSEAE E3le] borone] giAlel HAH= & BEY £ dgled olF olu] AAH st #HHET U
st Atejct. o] 25-g] boron?] #Hrtel W A IAE9] F7)E borong] AR AF Be) &S & £ .

Abstract Effects of boron, zirconium and hafnium addition (up to 0.5at.%) on mechanical properties such as the flow

strength, tensile ductility and fracture behavior of L1, Ni-20at.% Al- 10at.%Fe intermetallic compound were extensive-
ly investigated by tension test and XPS analysis. The ductilization was found for the addition of boron but not for zirco-

nium and hafnium. The tensile elongation at room temperature dramatically increased with increasing concentration

of boron. Ni-20at.%Al-10at.%Fe intermetallic compound added with 0.1at.% boron showed maximum elongation of

about 48.5% at room temperature. Fracture mode of the alloy with or without zirconium and hafnium addition was

intergranular fracture, but the addition of boron changed the fracture mode from intergranular to transgranular frac-

ture. It was found from XPS analysis that boron segregated to grain boundary. Therefore, it could be concluded that

the beneficial effect of boron in this study is in agreement with existing models for segregation of boron. This result

means that increase of tensile elongation at room temperature is related to the grain boundary segregation of boron.
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A B5E - 29E - QS B, Hf, Zrd 7bol] w2 L1, Ni-20Al- 10Fe------ 593
croscopy g ©]43 ATE Estd F2 glAd HAH= ko).
Ao 2 B, o)8 A HAH Bo 1 AA & %‘—7}/‘]71 3. 23 2 DA
£ o2& Bo] iAol #AEo 733 427 Agte
Aoz Al HIR & M? (=8 H*”’ Fig. 1-& A2l 9] B, r, Hf 718k a} 2 Ni-20at.
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chacle AHFT e A4 HAde 917 A 3
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o] @AM y+y 249 Ni-12.5at.%Al-12.5at.%Fe
e Afele Zrat HiS 7oz Aeadae s
7 2E ¢ Udch 2 dFolAE Bradley'? 9}
Ochiai 5'¥ 9] Ni-Al-Fe 34 &4 3t 1A= E u}
Bo 2, NiAlY FARE Y5e 7o ¢zl Fer} ot
% B7h2 ¢ RYE olFE Ni-20aL%Al-10aL%Fe

eg ol &dte vHULALE B ANNMEFHE =
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Ni-20at.% Al-10at. % Fe2<7481§ 8o B, Zr, Hf &
Z+zk 0.05~0.5at.% 4 H7}g)r TFE ATl LHEES o]
£5}0] Ar gasE9l7]skol 4 SasaiTh. AlRA Dol 99.
99wt.% Ni, 99.9wt.% Al, 99.9wt.% Fe, 231 99.7wt.
% o)4-) B, Zr, Hi & -5k E4ahol 4 2ol2l §2
& AR} FAEE Fol7] 515l 1x 10 Torrolshe} 71
FEE §X5he] 1273K ol 4] 48417} 5 A At @
Aejgole BFol YUY FAANE olFUEAE Halsh
7) slehed XAE9EAE Ssheich. QAo dmm
® 2745} 20mm 2] gauge length§ Zte B4+ A |He
ARR-algict. X413 "HE-A ol &= RigakuAte) diffractometer
o4 Cu target-& AHgstow, 7}&-4gt 40KV, HF
20mA, 4°/min9] scanning speed 2 ZA}s}gich. Q=-A1E
2 Static Instron& A8l Ak, 250, 500, 750°C ol o
A 5x10°
ARAYE A Fjekate BaAs) 9 4w
& FARAR O 7 (SEM) 2 2 #astqir).

HEHe] H7 4o EXE Yolr ] Y3t notchE
T AIEREE AA AaErlelA A2 T sobde
XPSel s EA4stgdrt. XPSE= ESCALAB 200-R&
AHasld . XAl source 2= 1253.6keV e Mg Ke radia-
tion% o]4-3t3 o™, wide scan?] #-$-oll= pass energy

£ 100eV, =3 narrow scan? 7%= pass energy&
SOeVE slsdct. Depth profiles 27198 a4
etchingS- }¢gom, o]u] beam current: 5mA, beam
voltage= 4kVE& 3}9ic}. Etching area= 27 5mm]
A7|2 spe] 1 Fokw-o) A Imm ¥4 4L A4
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Fig. 1. Stress-strain curves of Ni-20at.%Al-10at.%Fe alloy
with B, Zr, Hf addition at RT
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Fig. 2. SEM fractographs of tensile fractured (a) Ni-20at.%Al- 10at.%Fe (b) 0.2at.% B addition, (c) 0.2at.% Zr additionn and (d)0.2

at.% Hf addition alloys at RT.
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Fig. 3 Stress-strain curves of Ni-20at.% Al-10at.%Fe alloy with
B, Zr, Hf addition at RT and 500°C.
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Fig. 4 XPS depth profile obtained from fracture surface of Ni-
20at.% Al-10at.%Fe alloy.
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Fig. 5 XPS depth profile obtained from fracture surface of Ni-
20at.% Al-10at.%Fe alloy with 0.5at.% B addition.
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