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Static recrystallization mechanism of FGH9S superalloy
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Abstract: The asHIPed FGH95 alloy was deformed by extrusion at high temperature, and then the as extruded sample was
treated with static recrystallization. The nucleation mechanism and the influence of Y phase on recrystallization process during stat-
ic recrystallization were also discussed. The results indicate that the nucleation mechanism is strairr induced boundary migration
(SIBM) when alloy is treated near the temperature at which Y phase can be dissolved completely, and it is sub-grain coalescence
when alloy is treated at the temperature at which a lot of Y phase exist. The Y phase decomposition rate has an important influ-
ence on the recrystallization rate. With the recrystallization temperature increasing, the Y phase decomposition rate increases and
the activation energy of recrystallization decreases, resulting in recrystallization rate to increase. The Y phase re precipitates in

recrystallized grains by synchronization or norr synchronization.
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Fig.1 Strairr induced boundary migration
(a) —1 120 CHIP+ Extrusion+ 1 150 C, 10 min; (b) —1 120 'CHIP+ Extrusion + 1 170 'C, 10 min
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Fig. 2 Nucleation and growth of sub-grains
(a) —1 120 CHIP+ Extrusion+ 850 ‘C, 10 min; (b) —1 190 CHIP+ Extrusion+ 850 C, 10 min;
(¢) —1 120 CHIP+ Extrusion+ 850 ‘C, 10 min; (d) —1 190 CHIP+ Extrusion+ 1 100 C, 10 min
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Fig. 3 Sub-grain formation before pinning boundary
(a) —1 120 CHIP+ Extrusion+ 850 C, 10 min; (b) —1 190 CHIP+ Extrusion+ 1 100 C, 10 min
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Fig. 4 Decomposition and precipitation of Y phase during recrystallization
(a) —1 120 CHIP+ Extrusion+ 950 ‘C, 10 min; (b) —1 120 ‘CHIP+ Extrusion+ 850 ‘C, 10 min;
(¢) —1 190 CHIP+ Extrusion+ 900 C, 10 min

(a) = —1120C, HIP+Extr.+1 100 'C
e —1120°C, HIP+Extr+1 150 °C
4 -—1120°C, HIP+Extr.+1 170 °C
+ —1190°C, HIP+Extr+1 100 °C
* —1190°C, HIP+Extr.+1 150 C
v—1190°C, HIP+Extr+1170°C

500

480

460

420

#/min

-55¢f « — 1 120 ‘CHIP+Extrusion
e — 1 190 ‘CHIP+Extrusion
‘_6_5 B
-7.5
-85}
6.9 7.0 7.1 72 7.3

T-1/104K"1

KI5 745 I A) 5 A 8 2 P 45 Ui B2 ) 5% 2R
Fig. 5 Relationships among recrystallization time hardness and

recrystallization temperature
(a) —Curves of HV —¢; (b) —Curves of In(1/¢) —1/ T(HV 450)
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