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Abstract

To investigate how to produce the crack free hard chromium depositsbath compositions.additives,

electrolysis conditions and other electroplating parameters, such as cathodic current efficiency, surface hard-

ness,crack density and corrosion rate of deposits were examined carefully. The crack free chrome deposits

were well obtained using hoth wetting agents and two kind of additives. At 60 A/dm? 60°C electrolysis

condition, erack free bright hard chromium deposits were well obtained to a thickness 300um in Additive-

I and Additive- I added solution.
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Table1. Bath composition A designed for de-
velopment of the crack free hard
chromium deposits.

Chemical Concentration, g/L
Crs 250 g/L
H.S0, 25 g/L
(NH,)2CS{Additive- T } 0.2 g/L
CioHs(50sNa) s ( Additive- 1T ) 6.0 g/L
| Wetting agents 0.7 g/L
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Fig. 1 Current efficiency as a function of cur-
rent density of the crack free chromi-
um deposits on cathode substrate !

A o ln wetting agent only added Sar-
gent solution at 80°C

& In developed bath for crack free
chrome plating at 60°C
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Fig. 2 Hardness of deposit as a function of
current density in bath A
A In wetting agent only added Sar-
gent solution at 60C
<> 1 In additive- I, T also added devel
oped crack free solution at 60°C
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solution :
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<> 1 In developed crack free solution at
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Fig. 4 Cyclic salt spray test results of crack
free chromum deposit obtained at 60
T, 60A/dm? plating condition :
&> 1 Crack free deposit from developed
solution
A @ Cracked deposit from Sargent so-
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Fig. 7 Surface microstructure of chrome de-
posits. (<400}

{A) Deposit from Sargent solution at 80A/dm? 60
C condition

(B) Deposit from only wetting agent added
Sargent solution at 60A/dm?® 60T condi-
{en

{C) Deposit from developed crack free solution
at 60A/dm?®, 60°C condition
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Fig. 9 Scanning electron micrograph of chre-
me deposits.

(A) Daposit at 30A/dr?, 80°C condition in wet-
ting agent added Sargent solutien

(B) Deposit at 40A/dm? 60% condition in wet-
ting agent added Sargent solution

©) Deposit at 30A/dm?, 80°C condition in wet-
ting agent added Sargent solution

(D) Deposit at 40A/7dm?, 80T condition in wet-
ting agent added Sargent solution

®

Fig. 8 Cross sectional microstructures of de-
posits. {100}

() Deposit from Sargent solution at 60A/dm?,
80°C <condition showing macro cracked
structure

(B Deposit from crack free solution at 60A/
dm?, 60°C condition showing crack freely
formed structure
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Fig. 11 X-ray diffraction patterns of crack

free chrome deposit.
(A) After 400°C, 1 hr heat treatment
(By After 80CC. 1 hr heat tPeatment
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