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Abstract

Presence of cracks in electrodeposited hard chromium layer, which provide a path of corrosive
media to steel substrate, is a serious issue in metal finishing with chromium electroplating. In this
study, we added sodium molybdate in an electrolyte for chromium electroplating bath. 130g/L of
sodium molybdate in Sargent bath for chromium electroplating causes a codepostion of
molybdenum with chromium in a rage of 0.61 ~ 3.14 wt.%. The co-deposited molybdenum
enhances the crystallinity of chromium layer, thus the hardness is slightly decreases by the

addition of molybdate in electrolyte. However,

due to the co-deposition of molybdenum, a

crack-free chromium layer could be electrodeposited. Such crack-free chromium layer shows a

significantly improved corrosion resistance.
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Fig. 1. SEM image of surface morphology of Cr plated layer: (a) Sargent bath, (b) NaMoO4 13 g added and (c) NaxMoO4 130

g added; (i) 20ASD, (i) 30ASD, (iii) 40ASD and (iv) 50ASD.
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Fig. 2. XRD patterns of each specimen; (a) Sargent bath, (b)
Na;MoO4 13
(i) 30ASD, (i) 40ASD and (iv) 50ASD.

added and (c) Na;,MoO, 130 g added; (i) 20ASD,
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Fig. 3. The hardness of each specimen according to the Cr

electroplating process.
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Table. 1. Estimated corrosion current density (Icorr) and corrosion potential (Ecorr).

Sargent bath 13 g 130 g
20 30 40 50 20 40 50 20 30 40 50
Icorr 6.58 1.26 4.91 1.10 2.73 1.52 2.59 1.09 9.42 6.68 7.91 7.45
(A/cm?) x10°® x10°® x107 x107 x107 x107 x107® x107 x10® x107® x107® x107®
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Fig. 4. EDS results of (a) Na;MoOs 13 g added and (b) Na;MoO4 130 g added; (i) 20ASD, (i) 30ASD, (i) 40ASD and (iv) 50ASD.
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Fig. 5. Potentiodynamic polarization curves of (a) 20ASD, (b) 30ASD, (c) 40ASD and (d) 50ASD.
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