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Fig.1 Particle sizes of two kinds of powders
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Fig.4 Microstructures of the samples under different conditions
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Fig.10 Surface morphologies of HIP-02 sample after hot compression deformation
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Fig.11 Cross-section microstructures of the side of samples under different deformation conditions
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Effect of the Powder Size Distribution on the Hot Deformation Behavior of a Novel
Nickel-based Powder Metallurgy Superalloy

Yang Jinlong>??, Cheng Junyi®, Li Yuan®, Xiong Jiangying'®, Long Anping"?, Guo Jianzheng?
(1. Research Institute of Powder Metallurgy, Central South University, Changsha 410083, China)
(2. Shenzhen Wedge Aviation Technology Co., Ltd, Shenzhen 518000, China)
(3. Shenzhen Wedge Central South Research Institute Co., Ltd, Shenzhen 518000, China)

Abstract: The effects of the powder size distribution on the hot deformation behavior and the microstructural differences of a
novel nickel-based powder metallurgy superalloy (WZ-A3) were studied by SEM, EDS, EBSD, OM, and the thermal simulation
testing machine. The results show that compared with HIP-01 sample made from fine powder, the dendrite structure of coarse
powder is obvious and the composition segregation is serious. The residual primary y' of the HIP-02 sample made from the coarse
powder is more than that of the HIP-01 sample. At the low temperature (1050, 1080 <C) and high strain rates (1, 0.1 s%), the peak
stress of HIP-01 sample is higher than that of HIP-02 sample. After hot compression, the crack situation at the edge of HIP-01
sample is more severe than that of HIP-02 sample. Most of the original microstructure of HIP-01 sample are retained, and the crack
is generated at the prior particle boundary (PPB), while some recrystallized structure appears at the edge of HIP-02 sample. At
1080 <C/0.001 s, the peak stress of HIP-02 sample is about 30 MPa lower than that of HIP-01 sample. The recrystallization
phenomenon of HIP-02 sample during hot compression is obvious and the recrystallized grains are uniform. The HIP-01 has
necklace crystal structure, and the recrystallization is not sufficient. The coarse y' can promote the recrystallization of HIP-02
sample at 1050 and 1080 <C. At high temperature (1150 <C) and low strain rates (0.001, 0.01 s%), the y' dissolve into y matrix, and
the thermal deformation behavior of the two samples is similar. No cracks occur in the samples, and the microstructure is fully
recrystallized. The abnormal grown grains are found in the both samples at 1150 <C/0.001 s™.

Key words: nickel-based P/M superalloy; particle size; hot deformation; recrystallization
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