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Table 1 Process parameters of laser solid forming

Laser Scan Spot Powder  Preheating Increment
power/ speed/ diameter/ feeding temperature/ of Z/
W  mmmin®  mm rate/g min® C mm
1000 100 3 10 800 0.2
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Fig.1 Morphological characteristics of the LSFed specimen:
(a) macromorphology, (b) morphology characteristics of
dendrites in cast substrate, (c) typical phases in cast

substrate, and (d) grain characteristics in deposited area
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Fig.2 Morphology characteristics of dendrites in the LSFed
specimen: (a) morphological characteristics at the
bottom, (b) white zone, and (c, d) orientation changed

dendrite zone
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Fig.3 Morphological characteristics of dendrites at the junction

of adjacent cladding layers
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Fig.4 Morphological characteristics of y’ phase at dendrite arms
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and interdendritic regions in deposited area: (a) junction

of adjacent cladding layers and (b) inside of the layers
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Fig.5 Morphological characteristics of MC carbides in deposited area: (a, d) bottom; (b, e) middle; (c, f) top
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Microstructure of Laser Solid Forming K465 Superalloy

Li Qiuge, Lin Xin, Wang Xinghua, Liu Fenggang, Yang Haiou, Huang Weidong
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: A sample of K465 nickel-base superalloy was prepared by laser solid forming (LSF) technology. The microstructure evolution
of grains, y’ phase and carbides was investigated. It is found that the central region of the sample consists of coarse grains, while the top
edge of the sample consists of fine grains. Dendrites in the sample present apparent epitaxial growth along the deposition direction, but the
vergens dendrites appear occasionally at the top of several cladding layers near the bottom of the sample due to the inadequate remelting
depth. The y’ particles at the junction of adjacent cladding layers are larger than that inside the layers, and the interdendritic y' phase is
larger than that at the core of dendrites. MC carbides present variable morphology in the sample, that is, flowerlike at the bottom, short
rod-like in the middle and octahedral at the top.

Key words: laser solid forming; K465 superalloy; microstructure
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