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Table 1 Chemical composition of GH3536 powder wg/%

Cr Fe Co W Mo C Ni
21.75 185 15 0.6 9.0 012 ik
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Fig. 1 Morphology of GH3536 alloy powder
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Fig. 2 Physical drawing of the forming part and sample size
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Table 2 Heat treatment processes of the laser solid forming GH3536 alloy
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Fig. 3 Tensile data stress-strain curves of GH3536 alloy at different temperatures
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Table 3 Tensile data of GH3536 alloy in different states

) X} 500 °C 815

Gy02/MPa o,/MPa 05/% Opo/MPa o,/MPa J95/% O /MPa o,/MPa 5/%
LSF 342 559 27 222 453 46.5 179 259 75
HT1 347 570 434 220 435 44.6 175 297 55.5
HT2 317 576 50.8 210 438 40.5 236 282 65.5
HT3 322 593 50.4 223 480 447 168 298 75
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Fig. 4 Macroscopic morphologies of tensile fractures of GH3536 alloy in different states at different temperatures
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Fig. 5 Micromorphologies of the tensile fractures of the GH3536 alloy in different states at different temperatures
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Fig. 6 Microstructures of the GH3536 alloy after heat treatment
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Fig. 7 Analysis results of EDS composition of the precipitates of the GH3536 alloy after heat treatment
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Fig. 8 Endurance life of GH3536 alloy in different states at 500 °C/85 MPa and 815 “C/110 MPa
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Fig. 9 Permanent fracture morphologies of GH3536 alloy in different states at 500 “C/85 MPa
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Fig. 10 EDS component analysis of the granular phase in persistent fracture
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Effect of Heat Treatment on Mechanical Properties of Laser Solid Forming GH3536

WANG Shu-sen', HAO Ming-song®®, LIANG Jing—jing®, LIU Li-rong®, WANG Dao-hong’, ZHANG Peng’
(1. Chinese the Military Representative Office of the Military Representative Office of the Armament Department of the Navy of the People's
Liberation Army in Shenyang in Anshan, Anshan114001, Liaoning, China; 2. ShiChangxu Materials Innovation Center, Institute of Metal
Research, Chinese Academy of Sciences, Shenyang 110016, Liaoning, China; 3. Shenyang University of Technology, Shenyang 110016,
Liaoning, China; 4. Jiangsu Feiyue Machine Pump Group Co., Ltd., Jingjiang 214537, Jiangsu, China)

Abstract:

In order to improve the high temperature performance of GH3536 aeroengine parts formed by laser solid
forming, the influence of three kinds of heat treatment states on the tensile and rupture properties of this alloy
were studied. The fracture morphology and failure mechanism were analyzed. The results showed that the
tensile strength and rupture life of the alloy after two-stage aging heat treatment were improved; Laves phase
existed in the alloy experienced a heat treatment of 980 °C solid solution and double aging, which affected
the mechanical properties of the alloy. After properly increasing the solution treatment temperature and
prolonging the holding time, the strengthening phase was dispersed in the alloy and the mechanical properties
of the alloy were improved.
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