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Microstructure evolution and processing maps of
GH4169 during deformation

Jiang Shichuan', Zhang Jian', He Yunhua®, Pei Binghongz, Fu Jianhui', Han Fu’

(1. Special Steel Technology Research Department, Chengdu Institute of Advanced Metallic Material Technology and In-
dustry Co., Ltd., Chengdu 610303, Sichuan, China; 2. Science and Technology Development, Pangang Group Jiangyou
Changcheng Special Steel Co., Ltd., Jiangyou 621704, Sichuan, China)

Abstract: The single-pass isothermal compression tests on a Gleeble—3500D simulated machine was
carried out in this work to study the dynamic recrystallization behavior of GH4169 alloy in the temper-
ature ranging from 900 °C to 1 150 °C and strain rate ranging from 0.01 s ' to 10 s ' and the deforma-
tion degree ranging from 10% to 70%. Complete recrystallization condition of the alloy at a variety of
different deformation conditions were identified, and recrystallization maps were plotted. Thermal pro-
cessing maps of the alloy were also proposed. The results show that the recrystallization fraction of
GHA4169 alloy increases with the increase of deformation temperature. The larger the deformation and
the slower the strain rate, the wider the temperature range of fully dynamic recrystallization; When the
strain rate is 0.01 s ', the whole process of deformation- recovery- recrystallization-grain growth occurs.
When the strain rate is 10 s ', only the process of deformation- recovery-(complete/partial) recrystalliza-
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tion occurs, and there is no sufficient dynamic condition for grain growth. With the increase of deforma-

tion ratio, the easy processing range (7) and stable processing range (£(¢)) of GH4169 alloy are wider.
When the deformation ratio is 70%, the temperature is 965 ~ 1 134 °C, and the strain rate in the range of
0.02 ~10s ', (§(&)) value is greater than 0 which indicates in the processing stable zone.

Key words: GH4169 alloy, microstructure analysis, complete recrystallization condition, recrystalliza-

tion map, processing map
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Table 1 Chemical compositions of alloy GH4169 %
C Mn Si Cr Nb+Ta Mo
0.042 0.08 0.07 53.61 18.19 5.28 3.04
Al Ti Co P S Fe
0.53 0.98 0.24 0.065 0.006 0.001 Bal
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Fig. 1 Schematic diagram of single-pass compression test
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Fig. 2 Microstructure of GH4169 under different deformation conditions at strain rate of 0.01 s~
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Fig.3 Complete recrystallization condition of GH4169 under different strain rates
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