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Abstract

The addition of cyclo propane carbonyl (cpc) to chromium electroplating bath resulted in a chromium deposit
which had greatly improved mechanical properties compared to conventional chromium deposits in condition
of heat treatment at high temperature. The as?deposited layers had a Vicker's hardness of about 1170, which
is comparable to that of conventional chromium plating deposits. With annealing, the hardness goes through
a maximum of 1650 at 600°C. Generally speaking, the hardness of conventional plating decreases mono-
tonically with heat treatment. X?ray diffraction show that annealing up to above 400°C causes formation
and growth of chromium crystallites and that chromium carbides form at above 500°C temperature.
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Table 1. chemical composition of chromium plating baths.

Dilute bath Standard bath Concentrated bath
Chromic acid (g/l) 150 250 400
Sulfuric acid (g/]) 08~1.5 1.3~25 2~4
Temperature (°C) 45~55 45~55 45~ 55
Current density (A/dm?) 10~ 80 10~ 80 7~100
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Fig. 2. Effect of additive concentration on current effici-
ency at 30°C and 40 A/lcm®.
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Fig. 3. Effect of additive concentration on hardness at
30°C and 40 Alcm?.
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Fig. 4. Effect of current density on hardness at 30°C
and 10 ml/l additive.
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Fig. 6. XRD diffraction patterns of deposits heat-treated
at various temperatures.
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Fig. 7. XRD diffraction patterns of deposits heat-treated
at various temperatures.
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Fig. 8. Effect of heat-treatment on hardness.
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Fig. 9. Effect of heat-treatment on wear resistance at
rotation number 100.
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