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Tensile Properties of Nickel-based Superalloy Fabricated by Laser
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Abstract: A nickel-based superalloy was fabricated by laser additive manufacture and conventional casting method
respectively. The microstructure of both alloys after heat treatment was observed by SEM. The tensile properties
of specimens were tested from room temperature to 1 000 °C, and the fracture characteristics were observed. The
results indicate that the microstructure of the specimens fabricated by laser additive manufacture is heterogene-
ous, where the ¥ precipitations at dendrite arms are regular, however, the precipitations in the interdendrite re-
gions are coarse and irregular. The tensile strength and elongation are slightly lower than those of the alloy fabri-
cated by conventional casting method. At room temperature, the fracture mechanisms of both specimens are dom-
inated by cleavage fracture. In the case of medium temperatures, both are dominated by shear fracture, while
those at high temperature are dominated by micropore aggregation fracture. Therefore, the heat treatment
process should be optimized to improve the microstructure uniformity, strength and plasticity.
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Tab.1 Chemical composition of the experimental alloy %
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Fig.] Dimension of tensile specimens
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Fig.2 Morphology of 7' phase in DZ98M and LEN98M alloys after heat treatment
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Tab.2 The mean size of precipitated phase in

heat-treated alloys pm
H& AT Ak 7]
LEN98M 0.30 0.43
DZ98M 0.25 0.26
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Fig.3 The tensile properties of DZ98M and LEN98M

alloys at different temperatures
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Fig.4 Tensile fracture morphology at room temperature
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Fig.5 Tensile fracture morphology at 600 C
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Application and Development of Laser Repair in Superalloy Blades and

Equipment for Components
Chen Shaofeng', Li Jinguo®, Liang Jingjing®, Xu Wei'
(1.The State Key Laboratory of Rolling and Automation, Northeastern University;
2.Shi-changxu Innovation Center for Advanced Materials, Superalloys Division,
Institute of Metal Research, Chinese Academy of Sciences)

Abstract: Due to the excellent high-temperature mechanical properties and corrosion resistance, superalloys are
widely used in critical components such as blades of aero-engines and gas turbines. In the long-term service
process under high temperature, high pressure and corrosive environment, damages such as cracks and abrasion
are easy to appear, leading to the failure of components. Laser additive manufacturing provides a new feasible way
for the repair and reuse of damaged components such as superalloy blades. The application status of laser repair
technology in superalloy blades and other components was reviewed, focusing on main problems and research sta-
tus in aspects of stray grain and cracks. The new methods of laser repairing superalloys were summarized, and the
future development trend was prospected.

Key Words: Laser Repair Technology, Superalloy Blades and Equipment for Components, Stray Grain, Cracks
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