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Rafted Structure of ¥’ Phase in Polycrystalline Nickel-based Superalloy, IN-100, Subjected to Creep Deformation

Nobuhiro MIURA, Yoshihiro KONDO and Takashi MATSUO

Synopsis : The correlation between the direction of rafted y' plates and the orientation of crystal grains in a polycrystalline nickel-based Superalloy, IN-

100, was investigated through the microstructural observation of creep ruptured and creep interrupted specimens at 1273K, 98-216 MPa.

TEM observation showed that the rafted ' plates formed as parallel to the {001} plane independent the orientation of crystal grains. The as-

pect ratio of 7’ phase was measured in many grains with different orientations. The rate of rafting was supposed to decrease with increasing

the orientation between the stress axis and the [001] direction of the grain, 6. The time at which the aspect ratio reaches to the maximum

value becomes longer with decreasing the stress applied on {001} plane. Consequently, it was confirmed that the formation of rafted ' is not

only defined by the creep testing time.
Key words : superalloy; creep; ¥’ phase; rafted structure.
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Table 1. Chemical composition of a polycrystalline nickel-
based superalloy, IN-100.

Cr Co Al Ti Mo \ C B Ni

100 150 55 47 30 09 018 0.014 Bal
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Fig. 1. Scanning electron micrographs of (a) a polycrystalline nickel-based superatloy, IN-100, compared with (b) a single crystal

nickel-based superalloy, CMSX-2.
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Fig. 2. Stress—time to rupture curves of IN-100 at 1273K.
The closed circles show the times where the creep
tests were interrupted.
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Fig. 3. Creep rate-time curve of IN-100 at 1273K-98
MPa. The open circles show the times where the
creep tests were interrupted.
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Fig. 4. Transmission electron micrograph of the specimen
with 6 of 5 degree crept at 98 MPa for 1.08X10%s,
where B=[100].
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Fig. 5. Transmission electron micrograph of specimen
with @ of 5 degree crept at 98 MPa for 1.08X10%s,
where B=[110] of the same area in Fig. 4.
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Fig. 6. Transmission electron micrograph of the specimen
with 6 of 30 degree crept at 98 MPa for 1.08X

10%s, where B=[100].
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Fig. 7. Transmission electron micrograph of specimen
with 0 of 30 degree crept at 98 MPa for 1.08X
10%s, where B=[110] of the same area in Fig. 6.
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Fig. 8. Schematic illustration of the angle between the nor-
mal to the plane of the coarsened y’ plate and
stress axis, 6.

Fig. 9. Scanning electron micrographs of the specimens
with 6 of (a) 5 and (b) 40 degree creep interrupted
at 98 MPa for 3.60%10°s.
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Fig. 10. Scanning electron micrographs of the specimens
with 8 of (a) 5 and (b) 35 degree creep interrupted
at 98 MPa for 1.80X10°s.
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Fig. 11. Change in the aspect ratio of ¥’ phase with 6 of
the specimen creep interrupted at 98 MPa for
3.60X10°s.
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Fig. 12. Change in the aspect ratio of ¥’ phase with 8 of

the specimen creep interrupted at 98 MPa for
1.80%X10°s.
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Fig. 13. Change in the aspect ratio of ¥’ phase with 6 of
the specimen creep ruptured at 98 MPa for
2.90X10°s.
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Fig. 14. Change in the aspect ratio of y’' phase with the

creep testing time of the specimens with 6 of 10
and 30 degree at 98 MPa.
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Fig. 15. Schematic illustration of the misfit of y/y’ inter-
face and when 6 changed.
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Fig. 16. Scanning electron micrographs of the specimens
with 6 of (a) 5 degree creep interrupted at 98 MPa
for 3.6010° s and (b) 40 degree creep ruptured at

137 MPa for 5.90X10° s.
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Fig. 17. Relation between the aspect ratio of y' phase and
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interrupted at 1273K-98MPa for 3.60X10°s,
compared with that of creep ruptured at 1273K-
137 MPa for 5.90%10°s.
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