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Influence of Laser Hardening Substrate on Microstructure and Bonding
of Electroplating Chromium Coating
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Abstract Under the severe condition of high temperature and heavy load, electroplating chromium coating is
extremely easy of premature spallation so that the service lifetime of components is dramatically reduced. Laser
phase transformation hardening was used to pretreat the superficial layer of substrate before electroplating in order
to improve bonding strength between the electroplating coating and the substrate and enhance the load endurance.
The microstructure and interface of electroplating chromium coating were analyzed by scanning electron microscopy
(SEM). The hardness variation of electroplating coating, phase transformation hardening zone, and substrate were
analyzed. The ability resisting high temperature ablation was measured. The results showed that laser phase
transformation hardening on the substrate could not only effectively promote the epitaxial growth of electroplating
chromium coating, but also realize the gradient variation of the hardness {rom electroplating chromium coating to
substrate, Consequently, the bonding was improved, the stress was alleviated, and the load endurance was
enhanced. So the spallation resistance and the service lifetime of electroplating chromium coating were evidently
enhanced. It was a main reason for the epitaxial growth of electroplating chromium coating that the refined
quenching martensite was obtained, the dislocation density was evidently increased, and the surface activity was
increased by laser phase transformation hardening,
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Fig.1 Schematic diagram of processing of preparing

electroplating coating
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Fig. 2 Microstructures of electroplating coating and
substrate by chemical etching (SEM images)
(a) electroplating coating with original cracks and the interface with

the substrate; (b) lathing martensite of laser hardening zone
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Fig. 3 Microstructures of electroplating coating by ion
beam etching (SEM images)
(a) clustered sub-micron structure within the intercrossed bulk units;

(b) inherent micro-cracks initiated along the boundaries of bulk units
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Fig. 4 Morphological characters of interface of electroplating coating (SEM images)

(a) low enlarged, with laser hardening; (b) high enlarged, with laser hardening;

(c) low enlarged, without laser hardening; (d) high enlarged, without laser hardening
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Fig.5 Cross sectional morphology of electroplating

coating after high temperature ablation (SEM images)
(a) 3000 times, with laser hardening;

(b) 2000 times, without laser hardening
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