2 10 Vol.A28 No.10
2001 10 CHINESE JOURNAL OF LASERS October 2001

(258-7025 2001 10-0949-04

710072

TG 665 A

Influences of Crystal Orientation of Substrate on Microstructure
of Multi-layer Laser Cladding
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Abstract The influence of the crystal orientation of the substrate on microstructure is investigated by multi-layer laser cladding with the
powder of nickel-base superalloy. With properly organized processing conditions if the crystal orientation of the surface of the substrate
is parallel to the preferred crystal orientation claddings with the identical crystal orientation to the substrate can be obtained. The
cladding layers exhibits fine and regular columnar dendrite except that a thin layer with altered orientation appears at the surface of the
external layer. When the experiment was performed on other crystal faces of the substrate there appears fine and random oriented
dendrite..
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Table 1 Nominal composition of powder in wt.-%
C Cr Co Al Ti Mo W Nb Zr B Ni
0.07 13 8 3.5 2.6 3.5 3.5 3.8 0.05 0.010 Other
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—_— Fig.2  Macrostructure of multi-layer laser cladding sample
on the crystal face 100 of Nickel-base superalloy
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Fig.3 Microstructure of multi-layer laser cladding sample on the crystal face 100 of Nickel-base superalloy
a microstructure of the interface of the multi-layer and the substrate b microstructure of the inner part
of multi-layer ¢ microstructure on the surface of external layer
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Fig.4  As-Cast microstructure of Nickel-base superalloy
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Fig.5 Microstructure of multi-layer laser cladding sample on the crystal face 111 of Nickel-base superalloy
a microstructure of the interface of the multi-layer and the substrate b microstructure in the inner part of
the multi-layer ¢ microstructure on the surface of the multi-layer
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