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Table 1 Chemical composition of WZ-A3 alloy (w/%)
Co Cr Mo W Ti Nb Ta Hf Ni
18.5~19.5 12.5~13.5 3.7~4.2 3.75~4.25 2.8~3.2  3.5~39 1.1~13  09~11 0.17~0.23  Bal.
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Fig.1 Relationship between the mass fraction of each

precipitated phase and temperature in WZ-A3 alloy
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Table 2 Hot extrusion parameters of WZ-A3 alloy

Extrusion parameter

Experimental purpose Bar diameter, #/mm Extrusion toemperature/ Extrusion . Extrusion ratio
C speed/mm s
Effect of extrusion temperature on .

microstructure 30 1110, 1130, 1150 35 4.7:1

Effect of extrusion speed on microstructure 30 1130 20, 35, 50 4.7:1
Effect of extrusion ratio on microstructure 30 1110 35 2'1:1’43'71_:11' 4L,

Verification of structural homogeneity 125 1110 35s 4.7:1

Stainless steel can Superalloy Edge 1/2R Center Extrusion direction

_ ._._/./ _____ { ___________________ ] 2 ________________ T

Head Middle Tail
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Fig.3 Sampling diagram of extruded WZ-A3 bar
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Fig.4 Microstructures of the center of the head portion of the extruded bar

at different extrusion temperatures
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Bl 6 AEGERE FWZ-A3EG &My i AHTE &
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Fig.7 Microstructures of the center of the head portion of the extruded bar with different extrusion ratios
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Fig.10 Microstructures of the center of the head section of the extruded bar at different extrusion speeds
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Extrusion Study on a Novel Nickel-Based Powder Metallurgy Superalloy WZ-A3

Xiao Leit, He Yingjie !, Ma Xiangdong !, Qiu Chuanrong®, Yang Jinlong®®, Guo Jianzheng™?
(1. Shenzhen Wedge Central South Research Institute Co., Ltd, Shenzhen 518000, China)
(2. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)
(3. Shenzhen Wedge Aviation Technology Co., Ltd, Shenzhen 518000, China)

Abstract: A series of hot extrusion tests were carried out for a novel powder metallurgy superalloy WZ-A3. The effects of extrusion
temperature, extrusion speed, and extrusion ratio on the microstructure and the microstructure uniformity of the extruded bar were
investigated. The results show that under the conditions of a constant extrusion speed of 35 mm/s, an extrusion ratio of 4.7:1, and an
extrusion temperature of 1110 <C, completely dynamic recrystallization of the extruded bar occurs. With the increase of the extrusion
temperature, the grain coarsens. Under the conditions of a constant extrusion temperature of 1110 <C, an extrusion speed of 35 mm/s, and
an extrusion ratio of 2.1:1, the recrystallization is incomplete and there are more PPB left. When the extrusion ratio increases to 4:1~4.7:1,
complete recrystallization is achieved, PPB can also be completely eliminated. At an extrusion temperature of 1130 “C and an extrusion
ratio of 4.7:1, in the extrusion speed range of 20~50 mm/s, the grains tend to grow much larger. At an extrusion temperature of 1110 <C, an
extrusion speed of 35 mm/s, and an extrusion ratio of 4.7:1, the microstructure of the entire extruded bar is rather uniform. From the head
of the bar to the tail, the grains are slightly refined. The grains at the edge of the extruded bar are smaller than those of the core and 1/2R.

Key words: powder metallurgy superalloy; extrusion; microstructure; dynamic recrystallization; grain size
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