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Study on the plating mechanism of grain refinement of Cr-plating
coating by laser pretreatment substrate

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

Abstract: In order to reveal the plating mechanism that the steel substrate pre-treated by laser quenching could refine
the grain of the Cr-plating coating interface, theoretical analysis and experimental verification were carried out. Both sides
of the interface between laser discrete pre-quenching substrate and Cr-coating were prepared by chemical etching method :
Cr-plating coating interface and substrate interface. The grain morphology of Cr-plating coating interface was researched by
scanning electron microscope and the roughness of substrate interface was measured by laser roughness instrument. Based
on plating theory, the analytical model of the relationship between the grain size and the roughness was developed with the
help of the over-potential. The test and theoretical results indicated that the roughness was proportional to the grain size.
The results show that the plating mechanism of grain refinement of Cr-plating coating by laser pretreatment substrate is that
the smaller roughness could increase the over potential, which is obtained by laser pre-quenching substrate. The increase of
over-potential reduces the grain size. The result is helpful for further analysis of laser pre-processing substrate to improve
the interfacial bonding strength.
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Fig. 1 Axial section of Cr-plated structure for substrate interface disper-

sedly pre-treated by laser
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Fig. 2 - Macro-relationship between interfaces
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Fig.3  Micro-relationship between interfaces
SR K THOGAE B . R AR RST R
30nm ~ 50nm, G & 12 8nm ~ 12nm">’ o AL PR
SRR S AFAE R RO RR T, O GA 31
DUIARL IS o T BCa ol B  4) Jit PR 2 0 B T R U S5 T
AP R H TOE AT AR T AR B AR
SR PR TRS JE T BE T, A MV R BT o
1.3 EFEFREHEEEILR

R T HE— 20 A BT O T B 5 AR Ak 3R A A
LRI SR, 1) T8 4 fih =X 1) OGRS B AU |3k
LR U A TRERE 2 I | OB FE A R BT
BRI DBOGAR T DX ) o 4b B X R AT 8l 25 | i 224
i AR E 4, 18 4 ] BOLAR PR IX A RLRS B2
WS/ N TR BEX )

F A AT DL B S22 ST 1) ol R 5 A TR



540 mooe # A

2014 47 H

Fig. 4 Variable law of substrate interfacial roughness
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Fig.5 Geometric morphology model of steel substrate interface
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