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The Growth of Cellular ¢ Phase in 69Ni-15Cr-8Fe-6Nb Base® Alloy

Kiyoshi Kusasiraki, ltaru Havakawa and Takayuki Ooxa

Synopsis : The growth behavior of cellular ¢ phase in Ni-base alloy, modified Inconel X-750 type alloy (X-750M), was investigated
mainly by optical and transmission electron microscopy.

The values of # in Johnson-Mehl’'s equation for the growth of the cellular & phase in X-750M aged in various
conditions after a solution heat treatment were estimated to be 1.69-1.84.

The values of # in the case of pre-aged X-750M at 943K for 253ks after a solution heat treatment followed by aging
in various conditions, were estimated to be 1.44-1.67. The obtained value of # suggested that the growth of the cellular
¢ phase in X-750M after the pre-aging treatment obeyed a volume diffusion rate control with zero nucleation rate.
Transformation curves of ¢+ y” phases to the cellular § + ¥ phases in the specimens aged after the pre-aging treatment
were consistent with a theoretical one. The apparent activation energy for the growth of the cellular ¢ phase in X-
750M aged after the pre-aging treatment was estimated to be 232k]/mol, which is nearly equal to those for diffusion

of solute atoms in the alloy.

Key words : nickel-base alloy ; superalloy ; NisNb ; ¢ phase ; transformation ; cellular precipitation ; discontinuous precipitation.
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Table 1. Chemical composition of the alloy
(mass%).

Ni Cr Fe | Nb | Ti Al Mo | Si

6862 | 1500 795 | 602 | 0004|0024 | 002 | OM

Mn c B P S N 0

011 | 0036{0.0001| 0.005 {<0001]00010{00051
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Fig. 3. Transmission electron micrograph of X-
750M aged at 943K for 360ks.
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Fig. 4. Optical micrographs of X-750M aged at
993K for 18: A, 72: B, 180 : C and 360ks : D.
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tation curves for X-750M.
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Fig. 6. Optical micrographs of X-750M preaged
at 943K for 252ks and aged at 943K for
0: A, 180: B, 360: C and 1440ks: D.

Fig. 7. Optical micrographs of X-750M preaged
at 943K for 252ks and aged at 993K for
18: A, 36: B, 72: C and 360ks: D.

Fig. 8. Optical micrographs of X-750M preaged
at 943K for 252ks and aged at 1073K for
1.8:A,36:B,7.2:C and 36ks: D.
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Fig. 11. Relations between fraction trans-
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Fig. 12. Arrhenius plots for determination of the
activation energy for growth of ¢ phase.
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formed from ¥ phase to (y+9)
phases in X-750M aged at various
temperatures and aging time.
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