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Tablel Nominal composition of K417G superalloy (w/%)

C C Co Mo Al Ti Mn V B Zr Ni

0.17 9.0 10.0 3.0 5.25 4.4 0.2 0.75 0.018 0.07 Bal
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Table2 Element purity of K417G superalloy (%)

C Cr Co Mo Al Ti Mn VB Zr Ni

99.99 99.20 99.98 99.80 99.85 99.80 99.90 6515 99.4 99.95
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Fig.1 Schematic diagram of TCS process
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Fig.2 DSC curve of the K417G alloy during the heating process
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Table3 TCS conditions of four groups of specimens

Specimen Pouring Mold Withdrawal rate/
No. temperature/ C  temperature/C mm-min-!
TS1 1360 1320 10
TS2 1380 1320 10
TS3 1400 1320 10

TS4 1420 1320 10
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Fig.3 Sizes of the tensile specimen (a) and the stress rupture
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Fig.4 Comparisons of grain structure at different heights of castings (the distances from a, b, c, d, ¢ to the bottom of the casting are 140,

112, 84, 56, 28 mm, respectively)
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Fig.5 Statistics of grain size at different heights
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Fig.6 Porosity of K417G alloy at different pouring temperatures: (a) 1360 C, (b) 1380 °C, (c) 1400 C, and (d) 1420 C
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Table4 Statistical results of content and size of phase in microstructure

Sample Shrinkage porosity content/vol% (y+y’) eutectic content/vol% y' phase size/pm 7' phase content/vol%
TS1 0.35 5.79 0.55 63.2
TS2 0.19 5.89 0.57 65.0
TS3 0.13 6.03 0.60 65.2
TS4 0.09 6.41 0.62 66.3
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Fig.7 Morphologies of carbides and eutectic phase at different pouring temperatures: (a) 1360 C, (b) 1380 C, (¢) 1400 C, and

(d) 1420 C
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Effects of Pouring Temperature on Microstructure and Properties of K417G Superalloy
in Thermally-Controlled Solidification Process

Zhang Lihui'!, Lin Yuanhong'?, Guo Hongmin3, Dou Xuezheng', Xing Weijie!
(1. AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China)
(2. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)
(3. School of Physics and Materials Science, Nanchang University, Nanchang 330047, China)

Abstract: The solidification process of polycrystalline nickel base superalloy can effectively reduce the porosity defects. The
microstructure and mechanical properties of K417G alloy were studied at the pouring temperature of 1360, 1380, 1400 and 1420 °C. The
results show that with the increase in pouring temperature, the porosity decreases significantly, the y' phase size and the (y+y') eutectic
content increase slightly, while the morphology change of MC carbide is not obvious. The overall mechanical properties at 1360 °C are
significantly lower, the tensile strength and elongation of alloy at 900 °C/10-3 s*! are only 656 MPa and 4.2 %, respectively, and the stress
rupture life at 760 °C/645 MPa is only 18 h. At 1380-1420 °C, the difference of tensile properties at 900 °C/10-3 s! is relatively small, and
the average tensile strength and elongation are 761 MPa and 5.7%, respectively, while the stress rupture property at 760 °C/645 MPa tends
to decline with the increase in the temperature. The stress rupture life of 1380, 1400 and 1420 °C are 88, 80 and 74 h, respectively.

Key words: Ni-based superalloy; thermally-controlled solidification; microstructure; mechanical property

Corresponding author: Xing Weijie, Ph. D., AECC Beijing Institute of Aeronautical Materials, Beijing 100095, P. R. China, E-mail:
xingwj621@163.com



