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The Effects of Pulse Current on the Surface

Appearance of Chromium Plating

S, H. Han* S. C. Kwon™* and W. K. Yeo™**

Abstract

The surface appearance of chromium electrodeposit was studied by employing a pulse curr.
ent plating in self -regulating high speed { SRHS) bath containing 204 ¢, K,$iF, 7.58.%
SrS80, and 200%-¢ CrQy

As the pulse frequency increased, the surface appearance changed suddenly from bright a-
ppearance in a direct current plating condition to gray one in the range of pulse frequency
less than about 20KHz . However the bright appearance is recovered as the pulse freguen.
cy exceeded 20KHz. This phenomena seemed to be related with the preferred orientation
of electrodeposits, considering the relationship between the preferred orientation of elect-
radeposits and surface appearance in a SRHS hath.

Direct current plating was also applied to both Sargent apd SRHS bath apd investigat-
jon on surface appearance was extended to the high current density of 400 A/dm. In.a Sa-
rgent bath,the increase in bath temperature was necessary for bright appearance as the
current density was increased within 150 A/d»?, but bright region was shown in the cons-
tant temperature of 70-75°C above the currentl density of 150A/d»r.

On the other hand, two regions of surface brightness was found in a SRHS bath. One is
region in the low temperature -less than 25 °C and the other in the moderate temperature
range from 55°C 1o 65°C.
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Fig I. A Schematic diagramm of programmable power
supply Sysiem.

A 60 cycle power supply line B: Auto transformer
C : Oscilloscope D:Power amplifier
E : Pulse generator F i1 Pulse amplifier
G:Gate system H: Plating bath
I : Isolation diode I :Blocking diode
K:d-¢ rectifier
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Table 3.Texture Coefficents of Deposits in Chromium Electro - Plating.

“?ﬁ‘;f“cy bkl Io(hkl) | I (bkl) | I(hk!)}To(hkl)] T.C T.C(200)T.C(110}
110 100 100 1.00 0.99
10 200 16 26 1.63 1.61 1.63
211 30 12 0.40 0.41
110 100 100 1.00 1.42
50 200 16 13 0.81 1.15 0.81
211 30 9 0.3 0.43
110 100 | 100 1.00 1.2z
100 200 16 14 0.88 1.67 0.88
211 30 17 0.57 1.70
110 100 100 1.00 1.08
500 200 16 21 1.3t 1.41 1.31
211 30 14 0.47 0.51
110 100 100 1.60 1.03
1,000 200 16 i8 1.13 1.18 1.14
211 30 23 0.77 0.79
110 100 100 1.00 0.67
160,000 200 16 47 2.94 1.96 2.93
211 30 17 0.57 0.38
110 100 100 1.00 0.83
DC 200 16 32 2,00 1.66 2.00
l 211 30 19 0.63 0.52
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