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1. 
This invention relates to methods of producing 

articles having mud-crack type chromium Sur 
faces, and provides improvements therein. 

It is known from the discoveries of WeberSinn 
and Hyner (United States application Ser, No. 
545,506, filed July 18, 1944, which has now be 
come Patent No. 2,430,750) that chromium may 
be electrodeposited under conditions predispos 
ing it to the formation of fissure net-Work there 
in which give mud-crack type chromium surfaces 
of controlled plateau size, When Subjected to sub 
sequent chemical or electrochemical treatment. 
According to the present invention, a further 

control of plateau size may be effected by a heat 
treatment of chromium electrodeposited accord 
ing to the WeberSinn and Hyner invention. 

Heat treatment, prior to post-treatment of 
chromium electrodeposited under conditions to 
predispose it to the formation of fissure net 
Works, has the advantages (1) of providing a means 
of controlling the plateau size of fissure net 
Works auxiliary to the means disclosed by Weber 
sinn and Hyner; (2) of bringing about greater 
uniformity of the plateau areas formed in the 
pOSt-treatment than is obtained Without the heat 
treatment; (3) of decreasing the fracturing or 
Crumbling at the edges of plateaus in the mechan 
ical finishing of the chronium surface after post 
treatment; (4) of shortening the time of post 
treatment for obtaining a given depth of fissure. 
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The heat-treatment, prior to post-treatment, 
has the effect of reducing the size of the plateaus 
which are formed by the post-treatment. 
Chromium electrodeposits, which by the con 

ditions of electrodeposition are predisposed to the 
formation, on post-treatment, of the larger size 
plateaus, can be modified by heat-treatment, ac 
cording to this invention, so that Smaller plateau 
sizes are produced by the post-treatment. 

If, moreover, it be found that with the plating 
conditions used, a larger plateau size is obtained, 
than is desired, other articles of a batch plated 
under the same conditions might very convenient 
ly be salvaged by using a heat-treatment at a 
predetermined temperature before post-treating 
to Satisfactorily reduce the plateau size to within 
the desired limits. This expedient is especially 
desirable when one considers the time required 
to Strip and redeposit thick deposits of chromium. 
With increase of temperature of heat treat 

ment, the effect on chromium electrodeposits 
predisposed to the formation of fissure net-works 
is to decrease the size of the plateaus. Time of 
heat-treatment also has an effect on said chro 
mium electrodeposits, the size of the plateaus de 
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creasing with time, but after a certain length 
of time the progressive effect stops. The heat 
treatment of chromium deposits of the aforesaid 
character, prior to post-treatment, effects a re 
duction in the size of the plateaus which are Sub 
sequently formed, the degree of which reduction 
depends on the plateau size which would be ob 
tained without heat-treatment, on the tempera 
ture of heat treatment, and, to Some extent, on 
the time of heat treatment. 
Examples of the process follow: 

ExAMPLE 
Chromium electrodeposition 

Bath: Chronic acid (CrO3).--------g./- 250 
Sulphate (SO4)----------------g/l.-- 2 
(No other catalyst radicals present) 

Ratio ---------------------------------- 125:1. 
Temperature ----------------------- °F 145 
Current density ----------- ampS./sq. in- 2.5 

Heat treatment 

Temperature -------------------------E. 500 
Time -----------------------------hours-- 2 

Etching 
Bath: Chromic acid (CrO3).----------g./ll- 25 

Sulphuric acid (H2SO4).----------g./l-- 178 
Trivalent chromium (Crit).-----g./l. 2 

Temperature ------------------------- F 140 
Cathodic treatment (15 min.)--amp./sq. in-- 0.5 

Result 
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Plateau area, about one-quarter the size as com 
pared with a chromium deposit electrodeposited 
and post-treated under same conditions, but with 
out heat-treatment prior to post-treatment. 

ExAMPLE I 
Chromium electrodeposition 

Same as Example I. 
Hedi treatment 

Temperature -------------------------F-- 350 
Time -------------------------- hours- 2 

- Etching 

Same as Example I. 
Result 

Plateau size about one third the size as com 
pared with a chromium deposit electrodeposited 
and post-treated under the same conditions, but 
Without heat-treatment prior to post-treatment, 
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EXAMPLE III 

Chromium electrodeposition 
Same as Example I. 

Heat treatment 

Temperature ------------------------- F 22 
Time -----------------------------hours-- 1% 

Etching 
Same as Example I. 

Result 

Plateau area about two-thirds the size as com 
pared with a chromium deposit electrodeposited 
and post-treated under the same conditions, but 
Without heat-treatment prior to post-treatment. 
The ratio and temperature of the bath used for 

the chromium electrodeposition are illustrative 
of conditions for predisposing the chromium elec 
trodeposit to the formation of fissure net-works 
therein on post-treatment; likewise the solution 
temperature and time of post-treatment given are 
illustrative; other ratios and temperatures with 
in the limits disclosed by Webersinn and Hyner 
may be used and any known condition for post 
treatment to produce the fissure net-works may 
be used. The effect of the heat-treatment will 
be of the character described herein for such 
other conditions of chromium electrodeposition 
and post-treatment. 

Heat-treatment, prior to post-treatment, has 
been carried out at temperature from 2009 F. to 
1000 F, the effect of reduction of the plateau 
sizes being progressive with increase of tempera 
ture. 
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4. 

What is claimed is: 
In a method of producing fissured networks in 

the Surface chromium electrodeposits, heating 
chromium electrodeposits which are predisposed 
to the formation of fissured chromium of the 
“mud crack' or "channel' type of a size greater 
than .008' average plateau diameter to temper 
atures and for times within the ranges 

Hours 
212 F------------------------------------ 1% 
850 F----------------------------------- 2 
500 F------------------------------------ 2 

and thereafter etching the heat-treated chro 
mium electrodeposits at the temperature of the 
etching bath to develop a fissure netWork there 
in, the plateau areas of which networks being 
reduced to 2% to 4 of the size which would be 
obtained on etching without the previous treat 
ment. 
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