A chromium free conversion coating at |east equivalent in corrosion
protective quality to conventional chromate conversion coatings can be
forpred on netals, particularly gal vani zed steel, by a dry-in-place aqueous
acidic liquid conprising: (A a component of anions, each of said anions
consisting of (i) at least four fluorine atons and (ii) at |east one atom
of an elenent selected fromthe group con- sisting of titanium zirconium
haf nium silicon, and boron and, optionally, (iii) one or nore oxygen
atoms; (B) a conponent of cations of elenments selected fromthe group
consi sti.ng of cobalt, magnesi um manganese23 zinc, nickel, tin, zirconium

i ron, al um num aggbCEeP Dk, M Of i this
conponent tot h-éUBW&TIMM%?E{EN%V%Hﬂ%@& v I )Sgg%pmgggﬁqw?%@gi ﬁ'gﬁa gl east
2:5; and (C) su i h s e the conposition, after dilution

with from1 to 19 ti ngschf_-ls,Q?H?Dg‘Fégmomei‘@f&{ coaBifg! at} lrléah.& regﬁﬂg,gf

0.5 to ' 5.0; and, optiona a conposition that w form rgan
resinous film upbh @SHUREIAn Prekective guality to conventional chromate

conversion coatings can be formed on metals, particularly
5 galvanized steel, by a dry-in-place aqueous acidic liddid
comprising: ‘
(A) -a component of anions, each of said anions consisting
of (i) at least four fluorine atoms and (ii) at least
_one aton of_an'element selected from the group con-
10 sisting of titanium, zirconium, hafnium, silicon, and
boron and, optionally, (iii) one or more oxygen atoms;
(B) a component of cations of elements selected from the
group consisting of cobalt, magnesium, manganese,
zinc, nickel, tin, zirconium, iron, aluminum and
5 copper; the ratio of the total number of cations of
this component to the total number of anions of
component (A) being at.least 2:5; and
- (C) sufficiént free acid to gi&e the compoéition, after
dilution with from 1 to 19 times its own weight of
20 water, a pH in the range from 0.5 to 5.0; and,
optionally, '
(D) a composition that will form an organic resinous film
upon drying in place.
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