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ABSTRACT A coating was synthesized on an austenite stainless steel surface by laser alloying of nano—
particle using a pulsed laser. The rapidly solidified morphology, microstructure, hardness, and modulus
were investigated. The existence of Zr—alloying, with non—uniform distribution of Zr composition, was seen
in a scope of 15 pm just below the surface. The rapidly solidified sub—gram, 1.e., is refined significantly
and cell of austenite, is refined significantly due to the ultra-high temperature gradient and high cooling
rate. In addition, two fine structures, i.e., cellular dislocation and paling twins, were observed. However,
the grain in laser remelted zones is not fined because of epitaxial growth. The effect of laser radiation on
hardness and modulus was analyzed.
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Fig.1 Laser remelted depth 1a thickness of ZrQz coating
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Fig.2 Zr distribution by EDAX

Curves 1, 2, and 3 correspond to different zones
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Fig.8 Optical morphologies of the molten pool in 18— stainless steel with Zr0z pre—coating of 100 nm thickness freated by laser

(a) cross—section view  [b) top view at the pool boundary  (c).{d) top view in the interior region of the pool
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Fig.4 TEM micrographs of the laser molten pool in 18—8& stainless steel

(a) cell with twins  [b) cell with dislocations  {c) cellular dislocation (d} paling twins
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Fig.5 Hardness and modulus {£) of the remelted zone mea-

sured by nanoindentation
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