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Influence of Frequency on High-cycle Fatigue Properties of Additive Manufactured
GH4169 Nickel-based Alloy
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Abstract: GH4169 alloy prepared by arc and interlayer rolling additive manufacturing method was homogenized at
1 050 °C and aged at 720 “C. The microstructure, fatigue life and fracture morphology of GH4169 alloy were analyzed
by optical microscope, fatigue testing machine and scanning electron microscope. The results indicate that the micro-
structure of matrix is mainly composed of y phase with small amount of twinning and precipitated phases. The fatigue
strengths are 470 MPa and 453 MPa with frequencies of 30 Hz and 120 Hz, respectively, and fatigue cracks initiate at
twin boundaries, surfaces or defect sites. Moreover, fatigue fringes and secondary cracks are observed at fatigue crack
propagation region.
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Fig.1 Dimension of tensile and fatigue specimen
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Fig.2 Metallographic structure of GH4169 alloy by arc and
micro forging additive manufacture after solution at 1 050 °C X for
1 h and aging at 720 °C for 16 h
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Fig.3 Tensile stress-strain curve of GH4169 alloy at room

temperature
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Fig.6 Morphologies of fatigue fracture and fatigue crack source at 120 Hz
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