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Tab. 1 Chemical composition of K4208 alloy Wg /%

C Cr w
0.11~0.17 12.0~15.0 8.0~10.0 12.0~15.0

Mo Al Ti Si Fe Ni
15~3.0 2.0~32 1.0~20 20~35 4
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Fig. 1 Grain structure of K4208 alloy under different casting cooling rates
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Tab. 2 Average grain size and secondary dendrite spacing of
K4208 alloy under different casting cooling rates
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8 °C/min 2.07 122.67
27 °C/min 0.92 83.84
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Fig. 2 SEM microstructure of K4208 alloy under different casting cooling rates
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Tab. 3 Average size and volume fraction of precipitated phases and room temperature Rockwell hardness of K4208 alloy
under different casting cooling rates
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B % AR fum FHIR F fum
8 “C/min 23.14 20.9 0.51 51.4
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Tab. 4 Tensile properties of K4208 alloy under different casting cooling rate
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R.,/MPa Ruo./MPa Al% ZI% Rn/MPa Ryo./MPa Al% ZI%
8 °C/min 534 1.0 2 386 372 0.5 1
27 °C/min 727 - 15 2 411 377 0.5 1
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Fig. 3 Tensile fracture morphology of K4208 alloy at room temperature under different casting cooling rates
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Fig. 4 Tensile fracture morphology of K4208 alloy at 900°C under different casting cooling rates
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Tab. 5 Compression ratio of K4208 alloy at different casting
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Fig. 5 Displacement-time curves of K4208 alloy under different casting
cooling rates during 10 min compression at 1 000 “C/200 MPa
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Effetc of Microstructure on the Mechanical Properties of Cast Super Alloy

K4208

FU Shan-shan’, LING Chen?, LI Shang-ping’

(1.Guiyang AECC Power Precision Casting Co., Ltd., Guiyang 550014, Guizhou, China; 2.GAONA Aero Material Co., Ltd., Beijing

100081, China)

Abstract:

This article investigates the effect of the morphology of grain structure and precipitation phase morphology
on the mechanical properties and deformation mechanism in K4208 alloy. K4208 alloy has high hardness, and
the fracture mechanism at room temperature and 900C is brittle fracture caused by a-W/Mo phase debonding
and crack propagation along the grain. An increase in casting cooling rate is beneficial for obtaining finer rain
size and secondary dendrite spacing and finer and more uniformly dispersed a-W/Mo phases, improving the
synergistic deformation ability between the precipitate phase and the matrix, reducing stress concentration,
and thereby enhancing the tensile strength of the alloy. In addition, the refinement of grain structure and
the fine, uniform, and dispersed precipitation of a-W/Mo phase are also beneficial for improving the high-

temperature compression resistance of the alloy.
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Ni-based supperalloy; superalloy; microstructure; tensile property; compression property
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