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Abstract

Conventional hexavaient chromium electroplating baths deposit the metal at low cath-
ode efficiency and have poor covering and throwing power. The processs also generate
hazardous wastes. To overcome many of the disadvantages of hexavalent chromium plating,
the use of trivalent chromium has been advocated. After Yoshida,who first studied trivalent
chromium plating, using ammonium sulfate and vrea, there are numerous reports describing
the irivalent chromium electroplating process using complexing agents. This study investi-
gated trivalent chromium plating electrolyte solutions containing formate as a complexing
agent and ammonium chloride for conducting agent. The effects of composition and opera-
ting conditions on depesits and current efficiencies were investigated in trivalent chromium
plating baths by analyzing the relationship between pulse conditions and surface morpholo-
gy. The surface morphology of the deposits was observed by SEM. Pulse electrolysis has
been effective on obtaining a smooth surface with high current efficiency comparing with
D.C. electrolysis in trivalent chromium solution.
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Table 1. Bath composition and plating conditions.

Constituents( g/ £ )

CrCl;-6H,0 107
HCOONa 48~109

NH,Br - 10
NaCl 58
NH.CI 27~81
H:BO, 41
1.3.6
S.L.S 6

Plating Conditions
Bath Temperature : 26
Current density . 10A/dnd

pH : 2.2{adjusted)

Stirring ; 100rpm
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Fig. 2 Effects of ammonium concentration on current
efficency.
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Fig. 3 Effects of formate concentration on current
efficiency.
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Fig. 5 Effects of frequency of varicus duty cycle on
vickers hardness.
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