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This invention relates to improvemernits in or relat-
ing to chromate treatment of zinc and die cast zine alloy.

Hitherto it has been proposed that the chromate
treatment bath 1s an acidic aqueous soBution of soluble
hexavalent chromium compound + one or more activators,

The typical formulaticn for chromating zine available in
ljteraturﬁis one of 180~ 200 g.p.1l. sodium or potas~ium di-
chromate scidified with 6~ 6.5 cc/ litre or concentrated
sulphuric acid with adtivators such as fluoride, nitrate
borate, acetate etc.

This 1a open tolgslbbjection that ( a) olive green
chromate coating having the higheat corrosion resis?&nco'il not
prudubod in these baths on ginc or zine csst slloy
and (b) iridiscent coatings having pleasing appearance are
not obtainsd at die- cast zinc alloy.
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Thy 0bj»ut of te present invention 15 to obviate
these disadventages by producing an olive green coating
with the iridiscent appearance.

To these ends the invention bromdly coneista in
formulating a chromate trestment bath econtaining 80-200
grams of potassium or sodium dichromate 5-25 grame of
sulphurio acid, 0.,5-5 grame of sodium fluoride and 5=2%
grams of sodium nitrate and O.1 to 1 gram of wetting agent
per litre of solution to get an iridisgent yellow or
iridimcent olive green colour.

The following typical examples are given to
illustrate the invention,

Example 13
1" x 1* 3ino plate with stem is taken and plokled
in 20% chromioc acid at 80°C for 5 minutes to remove oxide
soale on the surface, After piockling, the mspecimen ie
washed in tap water and then dipped in the solution cone
taining 100 g/1 of potassium dighromate , 10 ml/1 of sul=
phurio 80ld (B.p.4r. 1.84) 1 g/1 of lauryl sulphate and
0.5 grems/litre of sodium fluoride for 10 seconds to ge%d
an olive gresen iridisoent chromate coating on the surfase,
Example IIt
damsek ailoy (diecast~zinc alloy) specimen is
piokisd in 20% ochromic acid for about 10 minutes at 80°C
to remove the scale on the surface. After piockliang, tre
spevimen iz washed in tap water and then dipped in the
solution conteining 100 g/l of potassium dichromate,
10 atllilitres por litre of sulphurio aocld (8.p.gr. 1.84),
1 &/1 of OTAB agent and 0,5 grams/litre of scdium fluoride
for 1 siaute to gt an olive green iridiscent chromate

soating on thw suriage.
3
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Example III

Mazak alloy cowmponent is cleaned in alkaline
cleaner containing 6 g/l each of sodium hydroxide and
sodium parbonate at 90-959C for 30 seconds, rinsed in
tap water, then dipped in solution containing 120 g/1 of
sodium=-dichroaate, 12 g/l of sulphuric acid, 0.5 g/l of
sodium gluoride and 5 g/l of sodium nitrate for 20-30
ssconds to get an iridiscent ochromate coating on the
surface.

Comparative Corrosicu resistance is given in Tadle 1,

Table 1,
Hours of resistance to
Zassivating salt spreay
freatnent 5% NeOl
Zing Die-cast zine .
None 26 10
2 200 g/l of dichromate ¢ - 95 49
6 oo/1. cona, 32504
3 ?Proprietory 35 33
4 Pasented farmulstion 123 49

The oolour of chromated surfage thus obtained is
sompared with oomposisions mentioned in literature and
propristory baths in Teble 2,

Zable 21
Baw meterisl cost and eres  treateds

Diecsst sinc aurfaee was treated from 20 seconds
upto 60 seconds and the Yath was not replenished from
say of its oconstituent. The oot figures dxe about the
same for the two baths.

(p ¢ o)
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Sahlazg
Calour of Chromated Surfage:
u'mmﬁ. eomposltion Moo -] =
1 1.0-300 pl. dichromate i Golden yellow Dark | or brovw
‘e co/1 ognc., sulphurio acid grey or a
»s (1) Contalning 2.5 gpl Tuterference D1 yell
* " sodlun mitrate © f1lm, rer yellov
8 (1) contatnln 1 gpl 80~ Golden yellow Dark .
B 81 iae flaociser ye ey
4¢ Proprietory Bluish grey Bluish grey
8. Patented Iridisoent Iridisoent
: yellow OuWe

. o

'-iouovtng are among the main advantages of the inventionss =

1.  An olive green coating with iridisoent
appeardnce is obtained on doth sino and
~die=0ast sinc alloy unlike the compositions

-mentioned in literature.

2. The oost of this trestuent is similar %o the
cost of &uﬁqta mentioned in literature

" (Table I).

Dated this 9th day of June, 1978,

mg.*mr“"‘

CCUNCIL OF SCIENTIFIC AND INDUSTRI
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THE PATENTS ACY. 1970

COMPLETER BIPECIFICATION
( Section—10 )

1. PHROCKSS FOH COALING ZINC AND DIE CAST ZINC
ALLOY FOR CORROSION PROTECTICN

2, COUNCIL OF SGIENTIF1C AND INDUSTRIAL RRSEARCH
Rafi Marg, New Delhi-i, India, an Indian ragi-
stered body incorporated under the registrati-
on of Societles Act { Act XXI of 1860 ).

The following specification particularly
describes and ascertsiins the nature of thias
invention and the manner in which it is to be
performed :-

This is an invention by Kummattithidal Santhanam
RAJAGOPATAN, Palaniyappa ANNAMALAI, Mrs VENU
Subramanysn, Scientists , Chakrabarthi RAJAGOPAL ,
Senior Scientific Assistant and Mrs Vijayalakshml
Ramakrishnan , Senior Laboratory Assistant- all
. from Central Electrochemical Ressrarch Institute,
Karetikudi, Tamil Nadu- India- and Indian
Citizens.
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tnie anvention velaves to process for ghromate troat= &J"f
tn
ment of zinc and die-cast zinc alloy and relates to Metal
Piinishing industry.

iitherto it has been proposed that chromate treatment

bath is orn acidic agueous solution of soluble hexavalent
chromium compound plus one or more activators.

This is open to the objJection that (a) olive green chromate
coating having the good corrosion resisbance is not produced
in these baths on zinc or zinc die-cast alloy and (b) irides=
cent coatings having pleasing ap; ‘arance are not obtained on
die-rnet ginc alloy.

The cobject of this invention is to obviate this disadvantage
by producing an olive green or yellow coating with the
iridiscent appearance having good corrosion resistance.

The main finding is the formulation of a chromate treatment
bath containing 80-200 grams of potassium or sodium dichro=-
sate, 5-2; grams of sulphuric acid 0.5-H gr.ws of sodium
fluoride and 5~2% grams of sodium nitrate and U.1 to 1 gram
of wetting agent (sodium lauryl sul.hate @d@-rd:ArsBw) per
1litre of solution to get an iridescent yellow or iridescent

olive green cclour with good corrosion resistance properties.

The formuiation gives an iridescent vlive green or - ilow
coating having good corrosion resistance and pleasiug appearsmce «
The present inventiom consgists of a process which comprises of
the incorporation of a wetting agent and an activator in the
shromate passivating solution, which mak-s .t possibl~ to

3,t a decorative and corrosion resistance coating.

>
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The following typical examples are given to illustrate

the invention.
Example 1

1" x 1* sinc plate with stem is taken and pickled in 20%
chromic mid at 80°C for 5 minutes to remove oxide scale om
the surface. After pickling, the specimen is Washed in tap
water and then dipped in the solution containing 100 g/1 of
potassium dichromate 10 ml/1 of sulphurio scid (Sp.gr 1.84)
. 1 8/1 of sodium lauryl sulphate and 0.5 grams/litre of sodium
fluoride for 10 seconds to get an iridescent ohromate coating
oa the surface.

Axampla Il

Masak alloy (die-cast sinc alloy) specimen is pickled in
R0% ohromic acid for about 10 aimites at 80°C to removs the
soale on the surface. After piokling, the ;poomu is vashed
in tap vater and then dipped in the solution oontaining 100 gyl.
of. pptuuiun dichromate, 10 ml per lisre of sulphurio acid
(8p.gr 1.84), 1 g/1 of CTAB agent and 0.5 grams/litre of sodium
fiuoride for 1 mimite to get an olive green iridescent chro-
mate coating on the surface.

B - )T e o S

Masak alloy component is cleaned in alkaline clesner
oontatning 6 g/1 each of sodium hydroxide and sodium carbo-
nate at 90-’5:0. for 30 seconds, rinsed in tap water, then
dipped in solution containing 120 g/1 of sodium dichromate,

12 g/1 of sulphuric acid 0.5 g/l of sodium fluoride and
-8
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5 g/1 sodium aitrate for 20-30 secemds to ght. &a irtdegre”

cent yellow chromate coating on the surfaoce.

(a) The corrosion resistance of chromate specimens passivated in
the chromate solution, developed by us is given delow, in com~
parison with unchromated zinc specimens. Comparative

corrosion rgsistnnco is given in table 1.

" Passivating treatment ' Hours of resistance to
Salt 8pray (5 NaCl)

1. None 26 ’ 10

2. 200 gpl of dichrom=zbe- 95 49
+ 6 ml/1 Cono. ,H,80,

% ‘Ash chrome -z” {chromate solu= 35 33

tion manufactured and marketed
bg M s Ashok Industries,Bombay,

e composition of whioh is
not known).

4. 280-200 g:p.l. dichromate
potassium or sodium)

5e25 gu sulphuric acid |
0.% to 5 gus sodium fluo=- 12% 49
ride 5-25 gn- sodiun ni-
trate 0.1 1 g wettd
l¢ont (GTAB) (111 in
1tro

(1) The colour of chromated surface thus obtaired is compared
vith compositions mentioned in litersture sad propristory
baths in Table 2.
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81.Ro. Passivating composgition

dinc Dis=cast zino
aliov.

1.

5.

4.

180-200 g.p.l, dichromate + 6 ml/1
Conc. * H2SO4

(1) containing 2.5 g.p.l.
- - sodium nitrate,

(1) containing 1 gpl sodium
fluoride.

“
Ash chrome -8 (chromate =nlution
manufactured and marketed by
M/s Aghok Industries, Bombay the
compogition of whieh is not
known).

(80-200 g.p.l. dichromate

(potassium or sodium)

5«25 gms sulphuric acid

0.9 to 5 gms. sodium fluoride

5-25 gmg. sodium nitrate

0,1 to 1 gm welting agent
(CTAB) (ali in gms/litre)

&olden Dark grey or brown.

yellow

interfe-~ Niity grey
rence
film.

golden  Dark grey

yellow,

bluish bluish grey

. grey.

olive iridescent olive
green graen, yellow,

An olive green/yellow coating with iridescent appearance is

obtained on both sinc and die~c .t zinc alloy unlike the

compoaitions mentioned in iiterature.

The invention comsists in formulating a chromate passivating

composition for ginc and die~cast zinc alloys, whioh produces an

iridescent coveting having good corrosion resistance.

10
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We claims=-

A process for coating sinc and die - cast zine
alloys for corrosion protection wherein the metal piece
is dipped in a chromate bath, characterised in that the
bath comprises 80-200 gms./litre of potassium or sodium
dichromate 5-25 gme./litre of sulphuric acid, 0,5-5 gme./
litre of sodium fluoride, 5-25 gms./litre of sodium
nitrate and O.1~1 gma./litre of a wetting agent such as
sodium lauryl sulpbate,

Dated this 30th day of December, 197%.
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( I.M.8, MAMAK )
SCIENTIST 'R’ (PATENWB)
COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH.
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