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Table 1 Chemical composition of GH3536 powder wg/%

Cr Fe Co W Mo C Ni

21.75 18.5 15 0.6 9.0 0.08 RiE

Ell GH3536&EMFAR
Fig.1 Morphology of GH3536 alloy powder
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Fig. 2 Physical drawing of finished parts
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Table 2 Heat treatment process of GH3536 alloy formed

by LMD
T S5
WERITR (HTL) 720 °C/8 h+620 “C/8 hiy'v4

XUINAL+980 °C (HT2) 980 “C/1h/Ki%+720 “C/8 h+620 “C/8 hif e
XUEHA+1 100 € (HT3) 1100 “C/LhKiA2+720 “C/8 h+620 “C/8 hif1a
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Fig. 3 XRD patterns of heat-treated samples of GH3536 alloy with
different C contents formed by LMD
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Fig. 4 Microstructures of GH3536 alloy formed by LMD alloy sample
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Table 3 Detecting results of various elements in GH3536
alloy grain boundary precipitation phase with different

carbon contents W /%

TiH C Cr Fe Co Ni Mo W

HT1 3446 5445 313 0.28 3.06 1.26 0.36
HT2 015 2833 30.61 105 2461 1474 051
HT3 078 2794 1152 042 4367 1441 126
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Fig. 5 Microstructures of GH3536 alloys in different states
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Fig. 6 High magnification microstructures of GH3536 alloys in different states

(c) HT2; (d) HT3
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Fig. 7 EPMA test results of GH3536 alloy samples in different states
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Effect of Heat Treatment on Microstructure Evolution of GH3536 Alloy
Formed by Laser Melting Deposition

HAO Ming-song', LIU Li-rong’, LI Jin—-guo®, LIANG Jing—jing®
(1. School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, Liaoning, China; 2.
Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, Liaoning, China)

Abstract:

The nickel-based high-temperature GH3536 alloys were prepared by laser melting deposition (LMD)
technique, and X-ray diffraction (XRD), scanning electron microscopy (SEM), and electron microprobe
(EPMA) were used to study the effects of double-stage aging treatment, solid solution treatment+double-stage
aging treatment on the structure evolution of the GH3536 alloy. The results show that the phase composition
of the GH3536 alloy powder was y solid solution; the phase composition of the GH3536 alloy in the deposited
state was vy solid solution with grainy phase precipitated at the grain boundaries; after the double-stage aging
treatment, the pin-like phase and lamellar phase precipitated at the grain boundaries; after the solid solution
treatment of the LMD deposited state specimen, the diffusion of alloy elements was enhanced and the melt
pool boundary gradually disappeared; after increasing the solid solution treatment temperature, the solid
solution treatment+double-stage aging treatment, some dispersed precipitates also appeared in the grain except
for the precipitated phase at the grain boundaries. The EPMA results show that these phases were rich in C, Cr
and Mo, and the main phase composition was Laves phase and carbide.
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