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Table 1 Chemical composition of typical wrought superalloy %
AR C Co Cr w Mo Al Ti Nb Fe Ni
GH4169 0.025 — 18.10 — 2.80 0.45 1.00 5.40 18.00 i
GH4738 0.035 13.25 19.40 — 425 1.30 3.00 — — N
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AD730 0.015 8.50 15.7 2.70 3.10 225 35 1.10 4.00 A
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Table 2 Mechanical property comparison of GH4175 superalloy after different solution treatments

Heat Tensile strength Rupture
7/°C
treatment R,/MPa R, /MPa Al% ZI% a/MPa t/h Al%
23 1624 1196 17 16 = _ _
650 1536 1123 13 15 1050 148 4
Sub-solution
750 1230 1070 10 10 650 81.7 12
800 1110 965 8 10 500 36.2 25
23 1513 1191 15 16 — _ _
Sup-solution 750 — _ _ _ 700 90.4 2.9
800 1150 1020 6 8 530 114 7.0
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Development of Typical Hard-to-Deform Nickel-Base Superalloy for
Turbine Disk Served Above 800°C

JIANG He , DONG lJianxin, ZHANG Maicang, YAO Zhihao
(School of Material Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)

[ABSTRACT] The aero-engine with high thrust-weight ratio needs to operate under higher temperature. In order to meet
the requirements of high performance aero-engine, the alloying degree and mass fraction of y’ phase keep increasing in the
development of new wrought superalloy with higher service temperature. GH4151, GH4175 and GH4975 are typical nickel-
base wrought superalloys with service temperature up to 800°C . In present work, the domestic and overseas development
of hard-to-deform superalloy is summarized. The characteristics of the three typical hard-to-deform nickel-base superalloy
with high y' phase content are compared. In addition, the cogging technology and superplasticity characteristics of hard-to-
deform superalloy are discussed in detail. In summary, in order to fulfill the advantages of hard-to-deform superalloy with
high y' phase content for turbine disk served above 800°C, there is still much research work need to be done in chemical
composition and microstructure characteristics, characteristics of y' phase and control mechanism during hot deformation
and superplasticity of the alloy.
Keywords: Wrought superalloy; Hard to deform; Cogging technology; Superplasticity; High y' phase content
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Investigations of Discontinuous Precipitation and Effects of
Strengthening—Toughening Studies on Ni-Co—Al Alloys

ZHOU Yang'”’, WANG Chentuo'”, ZHOU Fei'?, LIANG Jiamiao'*, WANG Jun'”

(1. School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Shanghai Key Laboratory of Advanced High-Temperature Materials and Precision Forming, Shanghai 200240, China)

[ABSTRACT] The occurrence of discontinuous precipitation (DP) in multi-component alloys is usually considered to be
deleterious to the mechanical properties. However recent studies have shown that lamellar nanostructure can be produced in
Ni—Co—Al alloys via DP, which can be used to strengthen alloys similar to pearlites in steel. In order to further investigate
the effect of discontinuous precipitation on the mechanical properties of Ni-Co—Al alloy, this article summarizes and
discusses the changes in the microstructure and mechanical properties of the alloy under different alloy compositions and
heat treatment conditions. The results show that the increase of Co content and lower aging temperature are favorable for
the occurrence of discontinuous precipitation, and near-complete DP structure can effectively improve the strength and
plasticity of Ni—-Co—Al alloys. Through theoretical modeling, microstructure characterization and mechanical property
analysis, the precipitation behavior of discontinuous precipitation and the mechanism of the reaction to strengthen and
toughen Ni—Co—Al alloy are also discussed. This treatment method provides new ideas for researches on the strengthening
and toughening of Ni—based superalloys.
Keywords: Nickel alloys; Aging; Discontinuous precipitation; Lamellar nanostructure; Enhanced strength and ductility
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