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Abstract

Ni(Fe)Al powders containing a homogeneous distribution of the in-situ formed AIN and AlL:Os;

dispersoids have been produced by mechanical alloying process in a controlled atmosphere using high energy
attrition mill. The powders have been successfully consolidated by hot extrusion process. The phase informa-
tion investigated by TEM and XRD analysis reveals that Fe can be soluble up to 20% to the NiAl phase (B) at
room temperature after MA process. Subsequent thermomechanical treatment under specific condition has been
tried to induce secondary recrystallization (SRx) to improve high temperature properties, however, the clear evi-
dence of SRx was not obtained in this material. Mechanical properties in term of strength at room temperature
as well as at high temperatures have been improved by the addition of AIN, and the room temperature ductility
has been shown to be improved after heat treatment, presumably due to the precipitation of second phase of a

in this material.
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Fig. 1. XRD patterns of premixed elemental powders,
as-milled powders and hot extruded specimens of MA
Ni(Fe)Al-ALO;-AIN.
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Fig. 2. SEM Micrograph of as-milled MA Ni(Fe)Al-ALO,
-AIN powders.
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Fig. 3. Optical micrograph of transverse section of as
hot extruded MA Ni(Fe)Al-ALO,-AIN.
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diagram at 750 ‘C showing Ni-40Al-20Fe.
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Fig. 6. TEM micrographs of the as hot extruded MA Ni(Fe)Al-ALO,-AIN.
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Fig. 5. The micro hardness variation as a function of
aging time at 550 °C in MA Ni(Fe)Al-ALO;-AIN.
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Fig. 7. Step scanned XRD pattern of MA Ni(Fe)Al,
showing the in-situ formed AlLQ, and AIN dispersoids
phases.
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Fig. 8. XRD patterns of transverse and longitudinal
section, showing <110> fiber texture.

Ao ¢ o] AAnref obAA A 52] XRD pat-
ternF}+2] AHAFE (Lygs/Law.) Bl 2E 58 A
A=A S 4T 5 gled,” & A9 7S o
£ 5] 1§ 8ellx] e} Zo] Frh(transverse) ) sk} 3
Hlongitudinal k2] (Lyg/lae)® Fkel WZF 0.015
¢} 0.0474 Feddof FAMIgke 2 <110>7F %70} AF
WA o2 A RS G 5 9lem, o] bee A w9}
MA NIA*%} vbd7bx 2 qrenbebg we} <110>
fiber texture7} sl AL el gle}. o] &
Aze ANAEA B, AAdA &3] Yeve <111>
texture®] whgto] HARAlol] s A|F dubHal
ODS B, AAFZA8.2] deformation texture 2 3|43
1 9‘14_4,12)

MA W02 723 ODS gL 7ledel 3
FAA aeAE]l w4-Azks, 4273 9 Ak
5 A3} o o x| BAEHE B AwE AAY
A5 frested A& wrlst . Feheka
(transverse rupture)S- & A3}ste] 7L 7|AIH A
& =A AAskT ek ARY AL A A4
H AR oAb AA s R i Ey AA AAHY
AL gk B AAY 72719 FUHE Vel e
W olabl A she B2 AAF seed7t A
o] A= FHe tE AHYH] HAANIRE +
Ho g slo] Aduixoq sy, FddAon
< whE Fx2 AsEng oDS el gleiA
A) Wb A Q) dispersoid 2} A AhE- A sl A4 F
S 0127) wfFeoll ™1 creep A3 afel] 7)o

b= Aeg deA ok

o o

2V

]

mN

ofit o (T o% o

o
_

BN ot

Vol. 6, No. 1, 1999



116 o]

o

A

Fig. 9. Optical micrograph of secondary recrystallized
MA NiAl-3%AlL,0,-0.12%AIN, annealed at 1350 °C after
5% prestraining.
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Fig. 10. Optical micrograph showing SRx-like micros-
tructure during simple isothermal annealing at 1350 °C
for 1 hr.
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Fig. 11. Compressive flow stress properties of hot ex-
truded MA Ni(Fe)AI-ALO;-AIN, (a) tested at room tem-
perature untill fracture, and (b) tested at 800, 850 and
900 'C, but tests were stopped at 30% of strain; where
A denotes as-hot extruded specimens and B denotes
the specimens heat treated at 1350°C for 1 hr for SRx.
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