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Table 1 Main chemical composition of GH4738 superalloy (w/%)
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Fig.1 Effect of C on the solution temperature of MC and M23Cs (a); carbide amount of MC and M23Cs (b); solution temperature of y’ and

amount of y’ (c)
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Table 2 Chemical composition of seven GH4738 superalloys (/%)

Alloy C Cr Mo Al Ti Co S P Ni Yield strength/MPa
1 0.040 19.50 421 121 3.10 14.0 0.001 0.007 Bal. 862
2 0.031 19.30 4.22 1.37 3.12 13.77 0.002 0.006 Bal. 965
3 0.048 19.70 4.25 1.40 3.12 13.9 0.001 0.008 Bal. 1089
4 0.024 19.13 4.18 1.46 3.13 13.68 0.001 0.008 Bal. 1111
5 0.035 19.55 4.23 1.37 2.74 14.10 0.001 0.007 Bal. 965
6 0.035 19.40 4.20 1.37 2.98 13.90 0.001 0.006 Bal. 1083
7 0.030 19.20 4.20 1.37 3.28 13.76 0.002 0.005 Bal. 1138
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Composition Optimization Design and Verification for Nickel Based High
Strength Superalloy GH4738

Yao Zhihao *, Dong Jianxin !, Zhang Maicang®, Zhang Yufeng 2, Xie Wei ®, Li Pengchuan *
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(4. China National Erzhong Group Co., Ltd, Deyang 608013, China)

Abstract: High strength GH4738 superalloy is a candidate for oversized turbine disc in gas turbine field. Thermo-Calc and JMatPro
software were used to optimize composition of the alloy combined with experiments. The effects of elements C, Al, Ti and Cr on phase
precipitation and mechanical properties were calculated. Based on the calculated results, GH4738 superalloys with different contents of Al
and Ti were fabricated, and tensile strength properties at room temperature were examined. The final elements of high strength GH4738
superalloy were determined and their phases were analyzed. The results show that increasing of C content can promote an increase in
carbides (M23Cs and MC) amount and solution temperature, but it almost has no effect on the y’ phase amount. Elements Al, Ti can
significantly increase solution temperature and its amount for y’ phase and improve strength of GH4738 alloy. Solution temperature of y’
phase increases with increasing of element Cr, but it hardly changes precipitating of ' phase. The incidence order of elements on solution
temperature and y' phase amounts is AI>Ti>Cr. The design principle of GH4738 superalloy is to reduce the C content, and improve Al, Ti
content to the upper limit in the range of the alloy. The amount of y' phase in GH4738 super alloy is about 24.0%, its lattice constant
a0=0.357~0.359 nm, and its composition is (Nio.9236C00.0415F€0.0025Cr0.0322)3(Cro.0972Al0.3585 Ti0.5059M 00.0366C00.0018). The results provide a
design idea for large sized high strength GH4738 superalloy turbine disk.

Key words: high strength GH4738 superalloy; turbine disk; composition design; mechanical properties; phases analysis
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