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C Al Ti Cr Co Nb Mo W Ni
0.03 22 37 16 13 0.8 4 4 Bal.
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1 EFE-IB KA FGHI6 & 4 ) A2
Fig. 1 Microstructures of hot extruded—annealed FGH96
alloy: (a) Optical microstructure; (b) EBSD microstructure
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Fig. 2 True stress—true strain curves of hot extruded—annealed FGH96 alloy before and after friction correction: (a) 1020 C;

(b) 1050 °C; (c) 1080 °C; (d) 1110 C
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alloy
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Fig. 5 Relationship between material constants of constitutive equation and true strain for thermal simulation compression of hot

extruded—annealed FGH96 alloy: (a) a; (b) Q; (¢) In4; (d) n
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Fig. 6 Comparison of true stress—true strain curves between friction-corrected one and predicted one for thermal simulation
compression of hot extruded—annealed FGH96 alloy: (a) 1020 C; (b) 1050 C; (c) 1080 C;(d) 1110 C
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Fig. 8 Grain morphologies of hot extruded—annealed FGH96 alloy after thermal simulation compression at different deformation

conditions: (a) 1020 C, 1X1072s7!; (b) 1050 ‘C, 1X107°s™";

(c) 1080 C,1X1072s7 % (d) 1110 'C, 1X107%s!
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Fig. 9 Macrographs of hot extruded—annealed FGH96 alloy after thermal simulation compression at different deformation

conditions
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1X10727 s\ AN 1037~1071 CHIXIR,
AEAEAN 1X10°~1X 1072 s, BIRIEE N 1075~
1110 CHIXk; & & TR e fa DX B B AR 3 % N
0.1~1 s'\ AIIEES A4 1020~1032 CHI 1070~
1110 CHIART TG P - X5 E—IE K & FGH96
AEBWHAMTSHNERIREL N 1075~
1080 ‘C. MAFIEFLIN 1X107°~1X 107" s X 35
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Hot deformation behavior and hot processing map of
as-annealed FGH96 alloy

LIU Min-xue', WU Hong', WANG Yan?, HOU Yi-ting?, ZHENG Cong®, CHENG Tian-wei’,
CHEN Ya-qian®, JIANG Zhe-ye?, JIANG Liang'

(1. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China;
2. School of Aeronautics and Astronautics, Central South University, Changsha 410083, China)

Abstract: Hot compressive deformation behavior of as hot extruded-annealed FGH96 alloy was systematically
investigated at the temperatures from 1020 °‘C to 1110 ‘C with strain rates from 1 X107 to 1 s™' by thermal simulation
experiments. The constitutive equation for hot compression of the alloy was established, and the hot processing map was
also constructed. Combined with electron backscatter diffraction (EBSD) analysis, the deformation parameters of the
alloy were optimized. The results show that apparent dynamic recrystallization occurs during hot deformation of the alloy.
By using the friction-corrected peak stress data, the material constants of the constitutive equation for hot compression of
the alloy are obtained to be a=0.0071272, n=2.6417, 4=6.6811X 10", 0=448.05 kJ/mol, respectively. The lower
activation energy of deformation is closely related to the decrease of initial grain size after hot extrusion and the
coarsening of secondary y' precipitate. A group of five-order polynomials showing the relationship between material
constants of the constitutive equation and strain is built up, by which the flow stresses are predicted. The predicted data
are in good agreement with the experimental friction-corrected one. Considering the energy dissipation efficiency in the
hot processing map and the microstructural analysis, the hot working parameters of the as hot extruded-annealed FGH96
alloy are suggested to be the deformation temperatures of about 10751080 ‘C and the strain rate of about 1 X 107—1 X
107757

Key words: FGH96 alloy; hot compression deformation; constitutive equation; deformation activation energy; hot

processing map

Foundation item: Project(2016YFB0700304) supported by the National Basic Research Development Program of China;
Project(CX20180050) support by Innovation and Entrepreneurship Project for College Students of
Central South University, China

Received date: 2018-09-10; Accepted date: 2019-05-16

Corresponding author: WANG Yan; Tel: +86-731-88877495; E-mail: wangyan@csu.edu.cn

(#wiE  RiRH)



