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Effect of Solid Solution Treatment Temperature on the Microstructure and
Mechanical Properties of GH738 Alloy

ZENG Weihul, ZHOU Xiaoming!l, FANG Bo2, LI Zhaol, NIU Jing?,
CAO Yichao2, WANG Taol, SONG Xiyu?

(1. Science and Technology on Advanced High Temperature Structural Materials Laboratory, Beijing Institute of Aeronautical
Materials, Beijing 100095, China; 2. Shengyang Liming Aero Engines Co., Ltd., Shenyang 110043, China)

Abstract. The microstructure and properties of GH738 alloy under different solid solution heat treatment systems were
studied by means of metallographic microscope, scanning electron microscope and material testing machine. The results
show that with the increase of the solid solution temperature, the grain size of the alloy will increase, the y' phase which is
not dissolved in the matrix decreased, and the new y' phase will grow up. In the second phase of GH738 alloy, MC and
M23C6 are mainly distributed in the crystal, while M23C6 is mainly distributed in the grain boundary. The tensile strength,
yield strength and rockwell hardness of GH738 alloy decreased with the increase of the secondary solution temperature.
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Tab.l Chemical composition of GH738 alloy

C Mn Cu Si p S Cr Ti
0.06 <010 <0.10 <0.15 <0.015 <0.015 19.69  3.00
Al Co Mo Fe B Zr Ni

140 1468 443 112 0007 005  Bal,
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Tab.2 Heat Treatment process for GH738 alloy

A [E A BRI [E AN TR (=St latae:, iNpLeds::
HT1 995 °C/2 h/AC
HT2 1 010 °C/2 h/AC
845 °C/4 h/AC 760 °C/16 h/AC
HT3 1 040 °C/2 h/AC
HT4 1080 °C/2 h/AC
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Fig.I Microstructure of GH738 after different heat treatment
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Fig.2 Carbide of GH738 after different heat treatment
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Fig.3 SEM image of carbide and EDS results
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Fig.4 SEM images ofy' phase after different heat treatment
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Fig.5 Tensile properties and hardness of GH738 at room temperature
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