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Study on influencing factors on the adhesion of electroplated copper
coating in HEDP system
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Abstract: Electroplating copper in 1-hydroxyethylidene-1, 1-diphosphonic acid bath is a promising
non-cyanide copper plating system, and the coating adhesion is one of the keys to ensure the good
application of this process. The influence law of HEDP/Cu® molar ratio, surfactant, pH value and
current density on the coating adhesion was systematically studied by chronopotentiometric, cathodic
polarization curve and scratch method. The results showed that the above factors can significantly affect
the adhesion of copper coating. There is obvious phenomenon of copper replacement on the surface of
iron parts when the molar ratio of HEDP/Cu™ is small (2.0:1) and the pH value is low (7-8), and the
coating adhesion is poor. If increasing the HEDP/Cu® molar ratio and the pH value of the bath, the
complex products of copper are more stable, and the displacement reaction of copper is eliminated. The
adhesion of copper coating is good when the HEDP/Cu* molar ratio exceeds 3.0: 1 and pH > 10.
Surfactant can enhance the wettability of the bath to the cathode interface and effectively improve the

coating adhesion, and the alkynol surfactant performs better. The Q235 steel may be in a passive state
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under 0.2 -0.5 A/dm’, and the coating will form "copper nodules" at 2.0 A/dm’, and the coating

adhesion is poor.

Keywords: 1-hydroxyethylidene-1, 1-diphosphonic acid; electroplating copper; coating adhesion;

surfactant
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Fig.1 Open circuit potential-time curves of iron and copper electrodes in the plating baths

with different molar ratios of HEDP/Cu®*
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Fig.2 Open circuit potential-time curves of iron electrode and copper electrodes in the plating

baths with different pH
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Tab.2 Stable potential of Fe and Cu electrodes in the plating baths with different pH and the adhesion test results by

thermal shock
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Tab.3 The current efficiency and the adhesion of coatings at different current densities
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Fig.7 Schematic diagram of control keys for the adhesion of copper coating prepared in alkaline

HEDP plating system
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