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Development of Ni-lIr-Al-W-base superalloy for 1200C~1500C

Omori, Toshihiro
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Ni-based superalloys strengthened by Ni3Al gamma-prime phase with the L12
structure show good high-temperature strength. It has been also found that gamma-prime phase exists in
the Ir-Al-W system. This study was intended to develop Ni-l1r-Al-W alloys having excellent
high-temperature strength. We determined the phase diagrams of the Ni-Ir-Al-W systems. It was found that
the gamma-prime phase can be stabilized by addition of Ir and W to Ni-Al alloys and that the melting
temperature also increases. The Ni-Ir-Al-W alloys show higher strength at higher temperatures compared

with that in Ni-based superalloys.



L1, NisAl vy’ fcc %
Ni
1400
Ni
Mo Nb
Mo Nb
2000
Mo Nb Ni
Ni
IrrAl-W L1, Irs
(Al W) -y’
Ir 2466 Ir3(AlLW)
Ni-Ir
NizAl Ir3(AlLW)
Ni-1r-Al-W
Ni
y b
Ni-Ir-Al-W
(1) L1
Ni/NisA Ir/Trs(AL,W)
Ni Ir y iy’
(2 Ni-Al'W  Ir
y iy’
3) y ly”’
Ni-Ir-Al-W Ir
Ni-1r-Al-W
1300 1400
EPMA
X
TEM v’
DSC
10 /min

y /Iy FE-SEM  TEM

1200
Ir-Al-W 3
1 1400 1008
1'r-10A1-20W EPMA
2 X
y’ B B2 g’ DO

1. Ir-10A1-20W 1400 1008
o v (L)
o o B (B2)
o € (D0y)

26 ()

2. 1r-10A1-20W 1400 1008
X

X 3 1400
1300 r
Co Co-Al-W v’
Ir-Al-W vy’

y/v’ y B

e’ Ir-Al-W
' Ni-1r-Al-W

Ni-Ir-Al-W
Ni/lr

1300 EPMA



(b} T=1300°C
- Bl
+ MR
v ZFEH
(3
........ i
ir 40 )
3. 1400 1300
v’ Ni
Ir
y/y’
Ni Ir
v (Ni, In);(ALLW)
Ni W Ir W
Ni-lr-Al-W-Cr5 VA
Ni-1r-Al-W4 Ni oy
Ir AL W vy’
Ni-lr-Al-W-Cr5 Ir w
Cr vy Ni Al vy
Cr y'’
v’

Ni-Al-W-1r V%
r

<

10%Ir
Ir Y
v’
y/y’
Cr y'’
Ir

.Cr

Mar-mM247

T. Omori, K. Makino, K. Shinagawa, I.

Ohnuma, R. Kainuma, K. Ishida, Phase

Equilibria and Mechanical Properties

of the Ir-W-Al System, Intermetallics,
, 95 2014, 154-161

DOl: 10.1016/j.intermet.2014.07.021

Ni-Ir-Al-W-Cr y 1y
2015

2015 9 16 18

Ni-Ir-Al-W R
2014
2014 9 24 26



o

@

OMORI, Toshihiro

60451530

KAINUMA, Ryosuke
20202004
OHNUMA, Tkuo

20250714




