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Morphology of v” Precipitates in Ni-15Cr-8Fe-6Nb Alloy

Kiyoshi Kusasiraki, ltaru Havakawa and Takayuki Ooka

Synopsis

: The morphology of " precipitates extracted from a nickel-base superalloy, a modified NCF 3 type alloy (X-750M), was

investigated mainly by transmission electron microscopy (TEM). The TEM images using carbon extracted replica of
¥” precipitates were clearer than those using electropolished thin film. The ¥” precipitates were disc shaped in the early
stage of aging and became elliptic or irregular shaped plates in latter at up to 1033K, while they grew in rectangular
shaped plates in latter at 1073K. Many of larger ¥” precipitates in the specimens aged at up to 1033K exhibited a
considerable amount of internal fringe contrast. Selected area diffraction pattern from them showed continuons streaks
normal to {112},». The internal contrast is thought to be due to stacking faults. The internal fringe contrast was not
observed in ¥” precipitates in the specimen aged at 1073K.
Key words : nickel-base alloy ; superalloy ; NisNb ; gamma double prime phase ; precipitation ; morphology ; extraction replica.
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Table 1. Chemical composition of specimen (mass%).

Ni Cr Fe | Nb | Ti Al ! Mo L Si
68.62 | 15.00 | 7.95 | 6.02 | 0.004 0.024{ 0.02 | 0.11
Mn C B 1 P S N 0

0.11 | 0.036 [0.0001 | 0.005 |<0.001{0.0010 | 0.0051
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Fig. 1. Transmission electron micrographs of speci-
mens aged at 993K for 3.6: A and 36ks: B.
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Fig. 2. Transmission electron micrograph and its
selected-area electron diffraction pattern of
the specimen aged at 943K for 360ks.
Beam along [001]

A : Bright field image _
B: Dark field image from (010) reflection



Fig. 3. Morphologies of ¥” precipitates extracted
from the specimen aged at 993K for 180ks by
various electrolytes.

A : 1%(NH,),S0,-1%citric acid-dist. water

B: 19%(NH,),SO,-1%tartaric acid-dist. water
C: 10%acetylacetone-1%tetra-metyl ammonium
chloride-methanol
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Fig. 4. Morphologies of y” precipitates extracted
from specimens aged at 943K for 180: A,
360 : B, 540: C and 720ks: D.
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Fig. 5. Morphologies of y” precipitates extracted
from specimens aged at 993K for 18: A, 72:
B, 180 : C and 360ks: D.

Fig. 6. Morphologies of y¥” precipitates extracted
from specimens aged at 1033K for 7.2 : A, 18 :
B, 36: C and 72ks: D.
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Fig. 7. Morphologies of ¥” precipitates extracted
from specimens aged at 1073K for 1.8: A,
3.6:B,72:C and 18ks: D.

Fig. 8. Transmission electron micrograph and its
selected-area electron diffraction pattern of
v” precipitates extracted from the specimen
aged at 993K for 360ks.
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Fig. 9. Transmission electron micrograph and its
selected-area electron diffraction pattern of
v” precipitates extracted from the specimen
aged at 1033K for 72ks.
Beam along [021]

Fig. 10. Transmission electron micrograph and its
selected-area electron diffraction pattern
of v” precipitates extracted from the speci-
men aged at 1073K for 7.2ks.

Beam along [201]
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