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Copper electroplating has been applied to various fields such as decorative plating and through-hole plating. Technical
realization of high strength copper preplating for wear-resistant tools and molds in addition to these applications
is the aim of this work. Brighters and levelers, such as MPSA, Gelatin, Thiourea, PEG and JGB, were added
in copper sulfate electrolyte, and the effects of these organic additives on the hardness were evaluated. All additives
in this work were effective in increasing the hardness of copper electrodeposits. Thiourea increased the hardness
up to 350 VHN, and was the most effective accelarator in sulfate electrolyte. It was shown from the X-ray
diffraction analysis that preferred orientation changed from (200) to (111) with increasing concentration of organic
additives. Crystallite size decreased with increasing concentration of additive. Hardness was increased with decreasing
crystallite size, and this result is consistent with Hall-Petch relationship, and it was apparent that the hardening
of copper electrodeposits results from the grain refining effect.
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Fig. 1. Effect of Current density on the hardness of Cu elec-
trodeposits.
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Fig. 2. Effect of MPSA concentration on the hardness of Cu
electrodeposits.
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Fig. 3. Effect of Gelatin concentration on the hardness of Cu
electrodeposits.

200
— 150+ [ ] [ |
Z
< E =
o 100-
(2]
(D)
[
©
© 901
T
0 T T T T T T T T T T T
0 2 4 6 8 10

JGB Concentration [1 O'SI\/I]

Fig. 4. Effect of JGB concentration on the hardness of Cu
electrodeposits.
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Fig. 5. Effect of PEG concentration on the hardness of Cu
electrodeposits.

g 8
|

Hardness [VHN]
g
[

o

Thiourea Concentration [mg/I]

Fig. 6. Effect of Thiourea concentration on the hardness of Cu
electrodeposits (Cl° 25ppm).
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Fig. 9. Results of XRD analysis for the Cu electrodepositis in
various Gelatin concentrations.
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Fig. 11. Results of XRD analysis for the Cu electrodepositis
in various JGB concentrations.
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electrodeposits.
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