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Table 1 Chemical composition of WZ-A3 alloy (w/%)
Cr Mo W Ti Co Al Nb Ta C, Zr, Hf, B Ni
Nominal 12.0~14.0 3.8~4.2 3.8~4.2 35~4.0 18.0~200 2.8~3.2 1.0~14 0.8~1.2 Minor Bal.
Actual 13.1 4.1 3.9 3.7 19.1 2.9 1.2 1.1 Minor Bal.
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Fig.1 Equilibrium phase diagram of WZ-A3 alloy calculated by

JMatPro software
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Fig.2 Microstructures of WZ-A3 alloy under different conditions: (a, ¢, d) HIP and (b, e) HEX
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Fig.3 Microstructures of WZ-A3 alloy under different conditions after heat treatment: (a~c) SEM images of WZ-A3-HIP; (d, e) SEM

images of WZ-A3-HEX; (f) OM image of WZ-A3-HIP; (g) OM image of WZ-A3-HEX
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Fig.4 Tensile properties of WZ-A3-HIP and WZ-A3-HEX: (a) strength and (b) elongation
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Fig.5 Fatigue life (Nf) of strain control fatigue test under

different conditions
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Fig.6 Tensile fracture morphologies of WZ-A3-HIP (a, b) and WZ-A3-HEX (c, d) samples at room temperature
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Fig.7 Tensile fracture morphologies of WZ-A3-HIP (a, ¢) and WZ-A3-HEX (b, d) samples at 700 C (a, b) and 800 C (c, d)
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Fig.8 Strain control fatigue fracture morphologies of WZ-A3-HIP (a~d) and WZ-A3-HEX (e~h) samples at 700 ‘C: (a, b) 0.8%, 13942

cycles; (c, d) 1.2%, 1067 cycles; (e, f) 0.8%, 26 795 cycles; (g, h) 1.2%, 1580 cycles
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Fig.9 Comparison of tensile strength between WZ-A3 and normal PM superalloys at different temperatures®®**!: (a) room

temperature, (b) 700 °C, and (c) 800 C
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Table 2 Comparison of y' content, dissolution temperature and composition of the different alloys

Rene88DT™ Rene104230= | gHRIY RR1000!" FGHos!™ M FGH100™  wWz-A3
y' content, w/% 37 51 60 46 51 55 49
T/ C 1135 1154 1160 1155 1160 1170 1155
Al+Ti+Nb+Ta content, w/% 6.4 10.5 10.1 8.6 10.5 9.8 8.9
W+Mo*2 content, w/% 12 9.7 9.7 5 9 11.9 12.1
Ta+Nb content, w/% 0.7 3.3 3.1 2 3.2 3 2.3
Co content, w/% 13 20.6 20.7 18.5 20.4 20.9 19.1

2)WZ-A3 & &AL BRAS P h 8 B B % iR 21 800 C
R RIS T (IR E] 400 °C), 1M fEREARREEA
A% (400~550 C), F FP% (550~800 C) MIARfb A4
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3 & it
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Microstructure and Mechanical Properties of Novel Nickel-Based P/M Superalloy

Yang Jinlong*??3, Long Anping*?, Xiong Jiangying'?, Zhang Gaoxiang?, Guo Jianzheng?
(1. Research Institute of Powder Metallurgy, Central South University, Changsha 410083, China)
(2. Shenzhen Wedge Central South Research Institute Co., Ltd, Shenzhen 518000, China)
(3. Shenzhen Wedge Aviation Technology Co., Ltd, Shenzhen 518000, China)

Abstract: The microstructure, tensile properties, strain-controlled low cycle fatigue properties and fracture morphology of a novel
nickel-based powder metallurgy (P/M) superalloy (WZ-A3) were studied by SEM, OM, fatigue testing machine and tensile testing machine
under different conditions. The results show that the previous particle boundary (PPB) formed during the hot isostatic pressing (HIP)
process are fully eliminated by hot extrusion (HEX). With the increase of tensile temperature from room temperature to 800 <C, the tensile
strength of the alloy decreases first (from room temperature to 400 <C), remains unchanged (from 400 to 550 <C), and then decreases (from
550 to 800 <C). At room temperature, the elongation of the HIP+HT samples are reduced by PPB. From 700 to 800 <C, these two states of
the tensile fracture change from the mixed transgranular and intergranular fracture mode to the intergranular fracture mode. The fatigue life
(Ng) of HIP+HEX+HT samples is higher than that of HIP+HT samples under small strain control (0.6%, 0.8%), which is related to the
inclusions in the alloy. When the strain is large (1.0%, 1.2%, 1.4%), the Nt is close to each other. When the strain is 1.2%, the multiple
platform-type fatigue crack sources appear in both samples.

Key words: novel nickel-based P/M superalloy; microstructure; tensile; strain controlled fatigue
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