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Fig.3 Macroscopic morphology on the longitudinal section at different deformation temperatures
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Fig.4 Relationship between recrystallization area fraction on the longitudinal section and

deformation temperature
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Fig.6 Relationship between the critical GROD value and deformation temperature
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Effect of Deformation Temperature and Solution Heat Treatment on
Recrystallization Behavior of a Single Crystal Superalloy

LI Yawei', WEI Fulong’, XIE Guang', ZHANG Jian'

(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China;
2. Baowu Aluminum Technology Co., Ltd., Sanmenxia 472199, China)

[ABSTRACT] Hot compression tests with a deformation strain of 4% were conducted on a first generation single crystal
superalloy DD413 at 25-1230 °C. Additionally, different solution heat treatments were applied to the samples deformed at
25 C. The effects of deformation temperature and solution heat treatment on recrystallization behavior were investigated
using stereomicroscopy, electron backscatter diffraction (EBSD), and scanning electron microscope (SEM). The results
indicate that recrystallization occurs at 25-1150 °C. The recrystallized area fraction ranges from 62% to 74% and the
critical grain reference orientation difference (GROD) values inducing recrystallization are all below 1°. At 1200 °C and
1230 °C, no recrystallization is observed, accompanied by significantly higher GROD critical values (approximately 5°) and
lower geometrically necessary dislocation (GND) densities compared to lower temperature conditions. After solution heat
treatment at 1230 “C, recrystallization is absent. With increasing the solution heat temperature to 1250 °C, the recrystallized
area fraction greatly increases. The differences in recrystallization behavior under various solution heat treatments are
closely related to the dissolution of the Y’ phase and Y/7Y" eutectic.

Keywords: Single crystal superalloy; Thermal compression; Recrystallization; Grain reference orientation difference (GROD);

Solution heat treatment
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