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ARTICLE INFO ABSTRACT

Article history: Pulse plating processes are widely used in a variety of industrial applications to
. improve corrosion resistance and mechanical properties of metals and alloys
iizzlp\gcji 12 %iy 5‘8118 surfaces. In this study chromiu_m plate i_s deposited on th(_e surface of a st37 steel
' plate from a standard chromium plating bath using direct and pulse current

Keywords: electroplating method. Among different pulse parameters, duty cycle was
optimized to obtain better properties. Surface morphology and coating thickness
were investigated using scanning electron and optical microscopes. Wear

Chromium Electroplate

Pulse Plating properties and friction coefficient were investigated using a pin-on-plate
\?vlggfrcyc'e reciprocating wear machine. The results showed that the crystal growth and grain

size significantly depend on the duty cycle and on/off time ratio. Decreasing duty
cycle, cause to uniform and fine grain size, increased resistant to wear and
changing morphology of the coating from needle like to cubic structure.
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Fig. 1. Wear track of pin on plate test.
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Table 1. Preparation process of the samples.

process characteristic
olishin With grindstone 280, 400,
P g 600, 1000
pickling NaOH solution 20% weigh
Acid cleaning Sulfuric acid 10%
rinsing Distilled water and aseton
; 2
Etching Current denglty 25A/dm*4, 1
minute
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Table 2. The conditions of plating bath.

composition concentration
Chromic acid (CrO3) 250 g/l
Sulfuric acid (H,SO,) 2549/l
Temperature (°c) 50+ 2
pH 2
Distance of electrodes 5cm
Anode Pure graphite
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Fig. 3. Effect of duty cycle on morphology of
coating in 100 Hz frequency, 50°C temperature
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Table 3. Effect of duty cycle on thickness in 2 h.

Thickness (um) Duty cycle (%) Ton (MS)
16 20 2
22 30 3
26 40 4
32 50 5
34 60 6
39 70 7
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Fig.2. cross section of coat in 50 % duty cycle
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Fig. 4. Weight loss vs. distance of wear in different
duty cycle.
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