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Table 1 Chemical composition of K418B alloy wg/%
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Fig. 1 Thermodynamic calculation phase diagram
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Fig. 2 As-cast microstructure of the K418B
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Fig. 3 Typical morphology of +y ' phase with different aging time
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Fig. 5 Typical morphology of carbides with different aging time
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Fig. 7 The effect of aging time on the tensile properties of K418B alloy at room temperature
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Fig. 8 The effect of aging time on the tensile properties of K418B alloy at 750 °C
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Microstructure and Mechanical Properties Evolution of K418B Alloy at
900 °C for a Long-Term Aging

ZHANG Chu-bo, QIAN Lei, ZHANG Ming-jun, ZHANG Li-hui
(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract:

In the present study, the effects of long-term aging at 900 °C have been investigated on microstructure and mechanical
properties of K418B superalloy. The phase stability and volume fraction of the alloy were simulated by
JMatPro. The samples were observed by scanning electron microscope (SEM). The microstructure was
analyzed by energy dispersive X-ray spectrometer (EDS). The size and volume fraction of carbide and 7y’
phase were statistically analyzed by Image Pro Plus software. The results indicate that as the aging time
increases, the room temperature tensile strength ¢, and a,, gradually decreases, and the plastic change is not
significant. The tensile properties at 750 °C are the same as those at room temperature, ¢, and o,, shows an
overall downward trend as the aging time increases. The variation pattern of plasticity is not obvious; The
stressrupture life of 760 °C /530 MPa gradually decreases, and the plasticity gradually increases. The stressrupture at
982 °C /152 MPa shows a decreasing trend with the increase of aging time, and the change in stressrupture plasticity is
a significant improvement with the increase of aging time. After long-term aging, the strength of the material
gradually decreases due to changes in the microstructure, and the plasticity of the material shows an upward
trend.
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nickel super alloy; K418B; long-term aging; microstructure; mechanical properties
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