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Table 1  Chemical composition of Inconel 718 superalloy powder (ω/%) 

C Cr Fe Al Ti Mo Nb N H O Ni 

0.021 17.74 18.31 0.51 1.01 2.89 5.12 0.006 0.001 0.004 Bal. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¡ 1  Inconel 7187FGHIJB SEMD¢ 

Fig.1  SEM morphologies of Inconel 718 superalloy powder 
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¡ 2  Inconel 7187FGHIJBH}XY 

Fig.2  OM image of Inconel 718 superalloy powder 

 

 

 

 

 

 

 

 

 

 

 

¡ 3  Inconel 7187FGHIJBfEgh 

Fig.3  Particle size distribution of Inconel 718 superalloy powder 
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Table 2  Physical properties of Inconel 718 superalloy powder 

Physical property Detection Result 

Apparent density/g·cm

-3

 4.82 

Compaction density/g·cm

-3

 5.14 

Hall flow rate/s·(50 g)

-1

 16 

 

 1""HIP+23(45.67 

Table 3  Heat treatment processes for as-HIPed billet 

No. Heat treatments process 

A As-HIPed 

B 940 /1�  h/AC+720 /8�  h→2 h→620 /8�  h/AC 

C 980 /1�  h/AC+720 /8�  h→2 h→620 �/8 h/AC 

D 1020 /1�  h/AC+720 /8�  h→2 h→620 /8�  h/AC 
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¡ 4  HIP¥ Inconel 7187FGHB¦§XY 

Fig.4  Microstructure of the as-HIPed Inconel 718 superalloy 

 

 

 

 

 

 

 

 

 

 

¡ 5  0rUV� Inconel 7187FGHBH}XY 

Fig.5  OM microstructures of Inconel 718 superalloy after solution treatment at 940 � (a), 980 � (b), and 1020 � (c) for 1 h 

 

 

 

 

 

 

 

 

 

 

¡ 6  0r��UV� Inconel 7187FGHBtu{|} 

Fig.6  Grain boundary precipitates in the solution-and-aged Inconel 718 superalloy with the solution temperature of 940 � (a), 

980 � (b), and 1020 � (c) 
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Table 4  Tensile properties of Inconel 718 superalloy evaluated at room temperature 

Heat treatment R

m

/MPa R

P0.2

/MPa A/% Z/% 

As-HIPed 1258 974 13.7 19.5 

940 /1�  h/AC+720 /8�  h→2 h→620 /8�  h/AC 1379 1197 6.3 9.5 

980 /1�  h/AC+720 /8�  h→2 h→620 /8�  h/AC 1397 1235 5.8 8.5 

1020 /1�  h/AC+720 /8�  h→2 h→620 /8�  h/AC 1404 1233 10.8 17.0 

Property of forging ¨1280 ¨1030 ¨12 ¨15 
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Table 5  Tensile properties of Inconel 718 superalloy evaluated at 650 �

��

� 

Heat treatment R

m

/MPa R

p0.2

/MPa A/% Z/% 

940 /1�  h/AC+720 /8�  h→2 h→620 /8�  h/AC 1130 995 8.3 17.5 

980 /1�  h/AC+720 /8�  h→2 h→620 /8�  h/AC 1153 1023 8.0 15 

1020 /1�  h/AC+720 /8�  h→2 h→620 /8�  h/AC 1105 1000 6.8 19.5 

 

 

 

 

 

 

 

 

 

 

 

¡ 7  980 �0r¤��UV� Inconel 7187FGHB�©ª

«D¢ 

Fig.7  Fracture surface of solution-and-aged Inconel 718 super- 

alloy after solution treatment at 980 � 
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¡ 8  Inconel 7187FGH�{|}¬�p0rFEx�® 

Fig.8  Content of precipitation phase vs different solution tempe- 

ratures for Inconel 718 superalloy 
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Effect of Heat Treatment on Microstructure and Mechanical Properties 

of P/M Inconel 718 Superalloy 
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(1. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China) 

(2. Sino-Euro Materials Technologies of Xi’an Co., Ltd, Xi’an 710018, China) 

 

Abstract: Powder metallurgy (P/M) Inconel 718 superalloy was prepared through hot isostatic pressing (HIP) route from super-speed 

plasma rotating electrode process (SS-PREP) powder. Effect of heat treatment on the microstructure and mechanical properties of 

superalloy was studied. The results indicate that Inconel 718 superalloy powder prepared by SS-PREP method has good sphericity and 

excellent HIP process performance, and its particle size distribution is uniform; with the increase of solution temperature, the grain 

boundary of the alloy gradually becomes shallower, which indicates that the amount of precipitated phase at grain boundary gradually 

decreases. After aging treatment, a large amount of needle-like δ phases precipitate along grain boundary, at the same time, a small amount 

of MC carbides precipitate along the grain boundary as well. The RT tensile strength of the alloy after solution heat treatment at 1020 °C 

can reach 1404 MPa, and the HT tensile strength of the alloy at 650 °C is 1153 MPa after solution treatment at 980 °C, and the 

comprehensive properties of the alloy with solution treatment at 980 °C are better. 

Key words: P/M Inconel 718 superalloy; HIP; SS-PREP; heat treatment 
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