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Fig.1 Initial microstructure of Ni-42W-10Co-1Mo alloy: (a) OM image, (b) SEM image and (c) element mapping
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Fig.6 Microstructural evolution of Ni-42W-10Co-1Mo alloy under different deformation temperatures and strain rates
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Tablel Satisticsresultsof recrystallization

Deformation condition Recrystallization ratio/% Substructure ratio/% Unrecrystallized ratio/% Grain size/pm
1200 C/0.1s™ 7 6.7 86.3 6.8
1200 C/0.01s™ 204 28.6 51 8.3
1200 °C/0.001 s 64.7 34.8 0.5 14.5
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Hot Workability of NiW Medium/Heavy Alloys with Ultra-high W Content

Cao Guoxin'?, Dong Jianxin', Zhang Shengz, Yao Zhihao', Xie Guoliangl, Nie Zhihua®, Ma Tengfei4, Fu Baoquan2
(1. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)
(2. Xi’an Superalloy Technology Co., Ltd, Xian 710299, China)
(3. School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)
(4. Key Laboratory of Air-driven Equipment Technology of Zhejiang Province, Quzhou University, Quzhou 324000, China)

Abstract: The flow behavior and microstructural evolution of a high-density Ni-42W-10Co-1Mo (wt%) alloy were investigated at
1150-1300 °C under strain rates of 0.001-1 s using a Gleeble-1500D. The results show that the initial microstructure is composed of
face-centered cubic matrix and o phase. The flow stress is sensitive to the deformation temperature and strain rate, and the stress-strain curve
shows typical dynamic revertive softening characteristics when deformed at 1 s”', while typical dynamic recrystallization softening
characteristics are observed when deformed at 0.1-0.001 s”'. The Arrhenius equation was established based on the stress-strain curves, and the
hot deformation activation energy of the Ni-42W-10Co-1Mo alloy was calculated to be 446.2 kJ/mol. The thermal processing map was
constructed based on the dynamic material model to evaluate the thermal processing performance, and the instable zone was located at 1300 °C
under high strain rate. The deformation microstructural evolution reveals that the dynamic recrystallization mechanism is discontinuous
dynamic recrystallization, which preferentially nucleates around the o phase. Finally, the optimized hot working window for
Ni-42W-10Co-1Mo alloy was obtained at 1250-1300 °C under strain rate of 0.1-0.01 s™.

Key words: MHA; nickel-based alloy; thermal processing; constitutive relationship
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