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Fig.1 Room temperature tensile sample with width of 6 mm
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Fig. 2 Microstructures of traverse section of metal laser forming directional solidification

(a) —Interface betw een cladding layer and substrate; (b) —Inner part of cladding layer;

(¢) —Nearsurface of external layer
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Fig. 3 Microstructures of cross section of metal laser forming directional solidification

(a) —Substrate; (b) —Medium of cladding layers
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Fig. 4 Composition distribution of main elements
(a) —Substrate; (b) —Cladding layers
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Table 2 Comparison of different element

segregation before and after heat treatment

Segregation ratio

Element
Befor heat treatment After heat treatment
Al 0.616 0.933
w 0. 656 0. 857
Mo 0.586 0.997
Ti 0. 505 0. 969
Cr 0. 802 0. 969
Co 0. 943 0.989
Nb 0.34 0. 845
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Fig. 5 TEM morphologies and dimensions of Y particles in cladding layers

(a) —Initial morphology; (b) —Morphology after heat treatment
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solidification tensile sample
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Fig. 7 Fracture morphologies of directional solidification tensile sample

(a) —Low magnification of SEM image; (b) —High magnification of SEM image
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FGH9S superalloy laser metal forming directional solidification

FENG Lrping, HUNG Werdong, Lin Xin, YANG Harou
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University,
Xi an 710072, China)

Abstract: Laser multrlayer cladding experiments were performed on the preferential crystallography surface ( plane normal to the
preferential crystallography orientation) of the DD3 single crystal rod and the directional solidification nickelbase superalloy rod by us-
ing superalloy FGH95 powder. Cladding layers growing epitaxially from the substrate can be obtained. The cladding layer consists of
thin columnar dendritic, the primary arm spacing of which is about 10 Bm, and the secondary arm is degenerated. e deposits are
spherical in the dendritic trunk and cubical in the interdendritic area due to the difference of the local elements aggregation. The sizes
of ¥ phase are less than 0. 1 Hm. Composition segregation of main elements in the cladding layer are highly alleviated on comparing
with that of the substrate. After heat treatment, the Y deposits become cubicspherical in the cladding layer and the size of them is
more homogeneous in all of the single crystal cladding layers. Composition segregation is alleviated further after heat treatment. Me-
chanical measurement shows that yield strength acquires 97. 9% of that in pow der metallurgic sample and the plasticity surpasses that
in powder metallurgic sample, and the fracture of FGH95 shows plastic fracture.

Key words: laser metal forming; directional solidification; FHG95; composition segregation; mechanical property
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