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Improvement of Chromate Plating Characteristics Using Vibration
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HH), Plating characteristics (=2 £),

In the chemical plating of the randomly loaded workpiece, it is very important to promote the agitation of plating solution
and secure the space for the chemical reaction. This study investigated the possibility of chemical plating using only
vibration, as well as the plating characteristics for a combination of vibration and pressurized floating. The results of the
study indicate that it is possible to perform chemical plating with only vibration, and the amount of plating increases as the
vibrating frequency increases. Additionally, when combined with the vibration and pressurized floating, the probability of
securing a chemical reaction space and the probability of stirring become high, resulting in highly effective plating.
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Fig. 1 Chemical plating apparatus using vibration
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Accelerometer
Fig. 4 Accelerometer setup on the basket to detect vibrating
frequency

Table 1 Experimental conditions for plating characteristics according
to variation of vibrating frequency

Classification

(Group) 1 2 3 4
Frequency 8.5,9.5, 23,27,29,29.5,
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extremely
state move move resonance
movement
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Table 2 Experimental conditions for the hybrid of vibration and
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(a)0.0Hz (b) 8.5 Hz (¢) 9.5 Hz

(d) 14.5 Hz

()18Hz (D23Hz (g)275Hz  (h)29Hz
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Fig. 5 Chromate plated samples according to the variation of
vibrating frequency (0.0-32 Hz)
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Fig. 6 Chromate plated mass trend according to the variation of
vibrating frequency (0.0-32.5 Hz)
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Fig. 8 Chromate mass distribution between 30 samples (Adapted
from Ref. 7 on the basis of Open Access)
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Table 3 Comparison of the experimental results between pressurized
floating and vibration (unit: % weight)

Mean Std.

Method Mean (%)  difference Std. (%) difference
(%) (%)

Pressure 0.347 0.069

0.039 (reference) 0,004

1274 5.8vw
Vibration 0.308 ( ) 0.065 ( )

(reference)
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Fig. 9 Chromate plated samples according to the variation of
injecting pressure at the vibrating frequency of 31 Hz
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Fig. 10 Chromate plating characteristics according to the variation
of injecting pressure and vibrating frequency
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