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Stacking Faults of y” Phase Precipitated in a Ni-15Cr-8Fe-6Nb Alloy
Kiyoshi Kusasiraki and Shuwuichi Ixeucui

Synopsis : The stacking faults of a metastable y” phase precipitated in a nickel-base superalloy, a modified NCF 3 type alloy (X
-750M), were investigated by transmission electron microscopy and X-ray diffraction method. The y” precipitates are
circular shaped plates at the early stage of aging and they become elliptic or irregular shaped plates at the latter stage
of aging up to 1033K. Contrast which suggests the existence of stacking faults on {112}, planes can be seen in many

of large y” precipitates extracted from the specimens aged at 1033K.

It is clear that the values of y”/y lattice

mismatch increase with increasing the aging time from the measurement of lattice constants of the ¥ and the »” phase.
The formation of stacking faults on {112}, in the large y” precipitates is due to the movement of an a/6 [111] partial
dislocation introduced by y”/y coherency strain. Since a part of stacking sequence has a similar crystal structure to
that of a stable 6 phase precipitates in ¥ phase, the formation of stacking faults in the y” precipitates is considered

to be favorable for the stabilization of them.

Key words : nickel-base alloy ; superalloy ; NisNb ; gamma double prime phase ; delta phase ; precipitation ; morphology ; extraction

replica ; stacking fault.

1. #&

Il

¥ F(Ni; (Al-Ti) : L b (P), L 1,15, %L EHM) IINi
HiitEhE& o 1) 5 FELHTHIRILETH 5 45, »”HH(Ni,
Nb : IEH & (D, DO, I, #ELEM) b 12 NiZkif#a&
DHFHERILAT B 3 U, Inconel 718%6251%y A0 & » Tik
L3 RENLTWESETDH 5,

NCF 3 &4 (Inconel X-750) 1%y fHOMT HilZ & - Ti&/LS
N5 NIEMBARETDH 5, FHGIINCF 3 DAL TioXEH
B NbTEB L7284 (LIEX-750M L PP8) #REL, &
Ehizy e e s I LA, 2L T, X-750M
DEFHEILARE, vy ABOER, B’E?, yHb 6 EEM(s
) ~DREATYY, RIS y HHOERBED T 6 iz A
y Ly tHOIFEBRENOZTEL, EL TSR, 2D
b, yHEOHIEERCETAI NI TOMFRICLE L, &
PEEE e & Mo B L ) A OF AR E TR &
ARAERBEY 6, y BEIRGOMEC X b, MK, B
ABCR, AEFMCKRD 2 IR HEARR R H S 5 2 & 2™
Lhitlhole, Ly b, 1033KEMFTOKRES (& LIzy”
AR CAECIERETIRRa PR MVEES A,
{112}, S HEBRFEDAERT 5 2 LG D2 - 12,

WEBIZFESE REfa%Z b Dy " HDEAET 5 2 LI, Kirman 6
12 & 2Fe-Ni-Cr-NbA&4£"®, Sundararamanb {2 & 5 In-
conel 7183 & (f6259 T bR S LT\ % %3, £ DALA LA

LCHIZ3INTVLR,
AR T I X-7T50M QBRI AT T 5 " FHP OFEE K
BRI D THRET L 72,

2. REBRITE

PRI X-750MIENCF 3 £ EFRSTIERB CTH 555, Tit
AlDKERS 2 NbTE# L THT I Y R AR &T
Hb, AEDILFER S % Table 1 12777,

MR OERFIERR NI TCHEL LB I THEY,
ARE0 . S5Smm D EEARK N T L 72X -750M #15mm X 15mm®
SHEC YN L, 1373KC1. 8ksE Z2 i #d4 7kt L T BliE LBk
SEE % e L T2, & N H2AEH893-1073K T A 720kskER) L
THEBE UTeo BRI AT U7y M DAL & — R 4l
He 7Y 2 0OEBEEFHEEGEBRE» GO IIL, &
FRHIIHEIZ 1 %2 = VR + 1 %WiEE T v = =V LKIEH %
iz, v ) HOERTIE, ZARE FHMEEC X

Table 1. Chemical composition of specimen
(mass%).

Ni Cr Fe Nb Ti Al Mo Si
68.62 1500 7.95 6.02  0.004 0024 0.02 0.11

Mn C B P S N O
0.11 0.036 0.0001 0.005 <0.001 0.0010 0.0051
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Fig. 2. Morphology of ¢” precipitates extracted
from the specimens aged at 1033K for 7.2ks:
A, 18ks: B, 36ks: C and 72ks: D.
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Fig. 1. Morphology of y” precipitates extracted
from the specimens aged at 943K for 180ks:
A, 360ks: B, 540ks: C and 720ks: D.

Fig. 3. Morphology of ¢” precipitates extracted
from the specimens aged at 1073K for 1.8ks:
A, 3.6ks: B, 7.2ks: C and 18ks: D.
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Electron diffraction pattern Key diagram

Fig. 4. Transmission electron micrograph and its
selected-area electron diffraction pattern of
the y” precipitate extracted from the speci-
men aged at 1033K for 72ks.

The zone axis is [201].
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Fig. 5. Variations of lattice constant a, of matrix,
and a, and ¢, of y” precipitates as a function
of aging time at 1033K.
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Fig. 6. Variations of lattice mismatch ¢ and axis
ratio ¢c,/a, of ¥” precipitates as a function of
aging time at 1033K.
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Fig. 7. Variations of molar volume of y” precipi-

tates and matrix as a function of aging time
at 1033K.
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Fig. 8. The unit cell of the y”-Ni;Nb phase (DO,,
type structure). Closed and open circles
represent niobium and nickel atoms, respec-
tively.
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Fig. 9. The arrangement of atoms on the close
packed (112),. before and after the passage
of an a/ 6 [111] partial dislocation.
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Fig. 10. The unit cell of the ¢ phase (DO, type
structure). Closed and open circles repre-
1sent niobium and nickel atoms, respective-
y.
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