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Abstract

Hard chromium coating technology using hexavalent chromium bath is widely used in various industries.
Because of the serious health and environmental problems of hexavalent chromium, many attempts to alternate
the hexavalent chromium plating have been made over 50 years. Trivalent chromium plating is one of the
challengeable technologies to alternate hexavalent chromium plating. It is relatively none-toxic. Although some
papers have described hard chromium coatings produced from trivalent chromium solution, it has limited
the industrialization because of chemical and electrochemical problems of trivalent chromium ions. This paper
introduces a number of factors for successful trivalent chromium plating, to give a some information about

trivalent chromium process.
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(a) Non-complex

(b) Glycine

(c) Oxalate

(d) Formate

Fig. 1. Micrstructure of trivalent chromium deposition on complex.
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Fig. 2. Trivalent chromium electroplating at single and
double cells.
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Fig. 3. Effect of current density and pH on current
efficiency.
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Table 1. The tolerance of trivalent chromium bath to mixture ions

Admixture maximum allowable
Admixture ions concentration, [ppm] Influence of excess admixtures on quality of coaings
Literature Our results
con | pL 50|l o gt o cument deniy 2 e o
Fe”, Fe* 30 [2], 750 [3] 500 [8] 500 Appearance of blackness, dark spots at low current density [2,6]
Ni** 500 [2], 200 [3,8] 50 Darkness of coating [2] or appearance of dark spots [6]
Cu® 30 [2], 20 [3] 50 [8] 10 White star dust at high current density [2]
Zn™ 70 [2], 100 {3) 14 Darkness at low current density [2]
Mn** - 300
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Fig. 4. Hardness of trivalent chromium deposition on
annealing temperature.
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Fig. 5. Friction coefficient of trivalent chromium deposition
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Fig. 6. Corrosion Resistance of Trivalent Chromium
Deposition (a) with variable heat-treatment
temperature (b) with variable current density.
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