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Effect of a laser quenched substrate on the surface
morphology of Cr-plating coatings

ZHANG Guo-xiang
( Department of Mechanical & Electrical Engineering, Jianghai Polytechanic College, Yangzhou 225101, China)

Abstract: In order to discover the effect of a laser quenched substrate on the surface morphology of Cr-plating coatings,
the substrate was quenched by laser discretely and then Cr-coatings were plated on the surface. There appeared periodical strips
alternating with dense and loose ball-like microstructure on the surface morphology in accordance with discrete substrate. The
dense and loose strips correspond with original and laser quenched zone respectively. With the help of high resolution scanning
electron microscope, the chemically-etching substrate and ion etching methods were used to analyze the microstructure
morphologies on the Cr-coating interface and along the thickness direction respectively. The resnlts show that the mechanism of

the periodical morphological formation of Cr-coating is that the substrate discrete characteristic is transferred to coating surface

by means of the periodical characteristic of coating interface and differential Cr-coating growth mode.
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Fig 1 Schematic of the structure of chromium electroplated on substrate

quenched by laser periodically
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Fig 2  Cr-coating surface morphology
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Fig.3  Corresponding relationship between discrete substrate and surface

morphology
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Fig. 4 Comparison of Cr-coating surface morphologies
a—morphology of Cr-coating on laser quenched substrate  b—morphology of

Cr-coating on original substrate
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Fig. 5 Morphology of Cr coating interface
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Fig. 6 Enlarging image of morphology of Cr-coating interface
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Fig. 7 Morphological comparison of Cr-coating along the thickness direction
a~—Cr-coating on laser-quenching substrate  b—Cr-coating on original sub-

strate
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Fig. 8 Comparison of indentation morphologies

a—indentation morphology withont ball b—indentation morphology of ball
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