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Three-dimensional microstructure characteristics of new nickel-based
alloy strip surfacing metal

Cao Yukun, Guo Xiao, Xu Kai, Lii Xiaochun, Wei Chao
(Harbin Welding Institute Limited Company, Harbin 150028, China)

Abstract: In order to study microstructure characteristics of new nickel-based alloy strip surfacing metal, microstructure of new nickel-based
alloy EQNiCrFe-13 in X, Y and Z directions was characterized and analyzed by means of optical microscope and EBSD. The results showed
that average grain size of Z plane of new nickel-based alloy submerged arc surfacing metal was mainly distributed in the range of 180~220 um,
showing equiaxed crystal characteristics. Average grain size of X plane and Y plane was mainly distributed in the range of 260~310 pm,
showing obvious columnar crystal characteristics. Grain size of Z plane was obviously smaller than that of X plane and Y plane. Euler angles of
grains in the three observation directions were basically the same. Grain orientations in Y direction were mainly {011}<100> and {001}<010>,
and grain orientations in Z direction were mainly {001}<100> and {011}<100>. From analysis of the obtained grain size and orientation results,
it was concluded that crystallization direction of new nickel-based alloy submerged arc surfacing metal was perpendicular to fusion surface, and
grains had typical columnar crystal characteristics of vertical growth. Microstructure of surfacing metal had strong preferred orientation, and

there were strong cubic texture and Gaussian texture inside.
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