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Abstract

The effect of the temperature, current density and deposit time on hard chromium deposition in trivalent
chromium bath was investigated. Cathode current efficiency increased with increasing current density. In-
creasing bath temperature from 20°C to 50°C, chromium deposits were produced in higher current density and
the maximum current efficiency was increased. At the plating conditions of 40°C, 30A/dm?the deposition
thickness increased in proportion to increasing electrolysis time. The rate is 90/m/hrs. for 2 hours. Microhardness
of chromium deposits increased with increasing bath temperature and decreasing current density, and it was
constant with electrolysis time. All of bath conditions, microstructure of chromium deposits has nodular struc-
ture with some cracking pattern and nodule size increased with increasing deposit thickness.
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Fig. 1. Schematic diagram of plating cell.

Table 1. Bath composition and plating conditions

Bath Content Electrolysis
Composition M) Condition
Temperature| Variable
Cr,{SO. s xH,0 | 140g/L Current .
Density Variable
HCOOK 1.0 pH 2.0
I\II%I?(IJI 18 Anode Graphite
HsBO; 0.65 Low carbon
NH,Br 10g/L | Cathode | gl
Additive | afew Agitation | Air bubble
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Fig. 2. Effect of bath temperature and current den-
sity on current efficiency. (Electrolysis
time : 30min).
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Fig. 4. Effect of bath temperature and current den-
sity on hardness (Deposit time . 30min) .
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Fig. 6. Surface morphology of Chromium depositis with current density.
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Fig. 8. Surface morphology and cross section image of Chromium depositis
with electrolysis time. (40°C, 30A/dm?).
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