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This invention relates to the art of finishing
metal surfaces and is especially concerned with
the provision of ‘an improved method for finish-
ing ferriferous and zinciferous surfaces with :a
final siccative coating such as paint, Varmsh lac-
quer, japah-or the like.

- ‘Ag is well known in the art the quahty, beauty,
permanence and: corrosion resistance of a final
siccative. coating on metal surfaces depends to
a large:extent upon the manner in.which the
surface. of the metal is prepared prior to the
time that the siccative coating is applied. Many
methods. of pre-treatment are known to the art
and most of them involve the formation of some
sort -of -a. protective coating on the metal as &
base. upon. which to apply the siccative finish.
One of the more important. preparatory treat-
ments involves the application to the surface
of ‘&' non-metallic crystalline phosphate coat'ng
by means of suitable ~acid agqueous solutions
which react chemically with the metal to produce
the desired coat.. Typical of these are acid aque-
ous solutions which contain ‘dissolved zinc or
manganese and where this is so the resulting
coating ‘will' be rich in these metals. - Processes
of this kind, as indicated above, are very well
known' to. the art and need not be specifically
described although they constitute one step in
my improved method of finishing metal. The
factor which is important in connection with this
disclosure. is that one of the non-metallic erys-
talline phosphate. coatings must be employed in
order to realize the full benefits of my invention.

The principal objects of my invention are to
imprave the quality and beauty of the final sic-
cative finish, to .increase its adherence and to
enhance its corrosion resistance and, in connec~
tion with the latter, the improvement afforded by
my invention is so marked as to greatly mini-
mize and, in fact, almost to eliminate completely

the eﬁects of exposure to conditions of high hu-.

midity. In other words, with-my invention all
these factors are markedly improved and blis=
tering of .the final finish is almost completely
eliminated.
By way of backeround and in order to fully
. appreciate the nature of my invention it should
be kept in mind that in the past, where maxi-
mum durability of the siccative coating was de-
sired, it has been customary to rinse the phos-
phate coated surface with dilute solutions ‘of
chromic acid. Such solutions aid materially in
promoting the adhesion of the siccative coating
and in minimizing blistering. Unfortunately,
however, chromic acid solutions even though they
be dilute, will dissolve the crystalline phosphate
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coating and to the extent that this takes place.
naturally the corrosion. resistance and quality
of the final sicecative finish will be impaired,
This difficulty-is particularly true of those coat-
ings which are rich in zinec or manganese. For
instance, in commercial practice, when using the
customary chromic acid rinses, as much as fifty
percent: (50%) of the phosphate: coating may
be dissolved from the surface of the metal dur-
ing the rinsing step. Therefore, -when: using
chromie acid rinses, one is confronted with a
paradox, namely, that while it is desirable to
leave as much chromate as possible on the sur-
face of the crystalline phosphate so as to secure
greater resistance to under-film corrosion. yet
at the same time the action: of the chromic acid
tends to remove a portion of the important chrys-
talline phosphate base and the greater the in-
crease in the concentration of the chromic acid
rinsing solution employed the greater will be the
quantity .of the crystalline ‘phosphate  coating
which will be removed. - As a practical maftter,
therefore; it -has been impossible to. use:rinsing
solutions which are strong in'chromic acid mich
as that might appear to be: desirable from the-
oretical considerations. 5

Another prior practice has been to: treat. the
crystalline phosphate coating with solutions of
sodium or other ‘dichromates but, ~where the
treated surface is to be given .a final siccative
finish, it has been impractical to employ such
dichromate rinses becauise they have been’found
to stimulate the formation of blisters as well as
to markedly:lower the adherence of the siccative
coating.

The present invention resides in the discove"y
that an ‘ammonium ' chromate or dichromate
rinse for g ‘crystalline phosphate coating, espe-
cially when used within'certain limits of concen-~
tration, will greatly enhance the -corrosion: re=-
sistance. and- other qualities of the ‘subsequently
applied siceative. coating. For. best results the
amount of chromate: per 100 gallons. of water
should be between.1 and 40 ounces expressed-as
CrOz-and there must be no free chromic acid
in the solution. 'The minimum pH:of such a so-
lution in distilled water lies between 4.0 and 4.5
(depending upon the amount of -chromate ion
used) and such a pH corresponds to.that of a
C. P. solution of ‘ammonium dichromate: within
the recommended range. of i concentration. . The
maximum pH will be in the neighborhood of :9:1
and such a pH corresponds to a solution of am-
monium chromate containing excess ammonia
which does no harm. In any case the solution
contains, as essential ingredients, substances de-
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rivable from interaction of ammonia and chromic
acid.

The solution may be prepared from chromic
acid and ammonium hydroxide or, if desired,
from ammonium dichromate, ammonium chro-
mate or mixfures of the two. Where athmoni-
um hydioxides is employed it Will be practically
impossible to raise the pH above 9.1 even by
copious additions of ammonium hydroxide be=
cause ammonium hydroxide.is a weak base.

To illustrate the corrosion resistance to high

10

humidity which is characteristic of my invention -

I wish to cite the following example. A plurality
of metal panels where given identical phosphate
coating and painting treatments, the phosphate
coating being a crystalline phosphate coating
where the solution employed contained dissolved
zine in the manner well understood in this arf.
After being phosphate coated and prior to beihg
painted the panels were rinsed in solutions cor-
responding ‘to 4 ounces ‘of c¢hromie acid per 100
pallons of water o Which varying :amounts of
ammoiriium hydroxide were added 5o as to give
‘an ‘astending series ‘of pH values. The pH of
the simple ‘chromic acid rinsing solution was 2.8
which ‘coriesponds to 4 ‘soltition df pure ‘chromic
ac'ia at ’the concentratlon specified. The pH’

droxide which I employed ‘are shown in the fol-

Towing table: -
PpH | Rating 1
2.8 7
50 9.5
6.4 9.5
8.8 10.0
S O X

The final pH 0f 9.1 shown in the above table
cotresponds to a solution of ammonium chro-
Mate and ammoniam hydroxide.

While the temperature of the rinsing bath is
not particularly important it might be noted that,
ifaeccordance with customary practice in this art,
it can be heated and it .is usual to heat it to
upwards of 160° F. in order to facilitate subse-
quent drying.

The siccative coating employed was 2 commer=
<cial finish which is unusually subject to blister=
ing in atmospheres of high himidity. After the
phosphate: coating treatment and the rinsing
‘treatment in this series. of rinsing solutions the
panels were exposed 10.an atmosphere of 95 10
100% relative humidity, the temperature being

maintained ‘at approximately 100° F., for four °

‘weeks after which they were rated and the results
of the rating are ihcluded in the second column
of the table. In this latter connection it should
be noted that a rating of 10 is perfect and:a rat-

ing of 7 is barely passing by commercial stand= -

ards.. The concentiation-of 4 ouneces of chromic
acid per 100 gallons of water is representative of
tonventional commefcial rinsing practice.

The foregoing tests clearly demonstrate the
dmproved tesults: which can be secured: by the
brocess of my invention insofar-as resistance to
humidity blistering is-conceriied which, of course,
is:a very important.index to the value-of the in-
vehtion. In addition I wish to cite the imptove-
ment in result. whieh. is possible as measured by
a-standard salt fog test. Aseriesof panels which
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were prepared in accordance with the method I
have disclosed (. e., panels which were phosphate
coated with a coating rich in zinc and then
rinsed, dried and painted with a commercial fin-
ish), were scribed and exposed for a period of
two weeks to the atmgsphere Inh 4 stahdard salt
fog tabinet. "The results, ihsofar as salt spray
scratch failure is concerned, were eompared with

‘that which occurred on panels that were given a

conventional -chromic acid rinse and showed a
twenty-one percent (21%) lower salt spray
scratch failure record which is a marked im-
provement-over prior practice.

The time of treatment of the work with the
final rinsing solution need only be long enough
{0 insure thorough replacement of adhering rinse
‘water, etc. and complete wetting of the surface
with the final rinsing solution. If, as is often
the ¢ase, the rinsing solution is used hot, it is
generally desirable to leave the work to be rinsed
in contact with the solution until it is hot enough
to be readily dried. I.have found that it is rare-
1y mecessary to increase the rinsing time beyond

‘oneminte.

Furthermore, as is customary with the chromic
acid rinses of the prior art the rinsing so-
lution should be kept. stibstantially free of dis~
solved extraneous salts, :although the presence
‘of the chromate minimizes the blistering tenden-
cies due to the presence of small amounts of such
salts. This is best done—~(a) by making up the
rinsing - ‘solution out ‘of clear fresh water; b)
by adding to the water no soluble salts except
those derivable fi'om dissolved chromie acid and
ammonia; and (e¢) by continually overflowing
and/or renewing the rinsing solution to mmlmxze
-contamination.

I claim:

1. In the art of finishing ferriferous -and zine-
iferous metal surfaces, the method which includes
producing on the:surface a crystalline phosphate
coating by chemical reaction with the metal, rins-

ing the coated surface with an. aqueous solution

containing as its essehtial ingredients for each
160 gallons of solution from 1 to 40 ounces of

:chromate expressed as CrOs and a quantity of

ammonia sufficient t6 yield a pH which is high
enough to preclude the presence of freé chromic
acid, said rinsing solution being kept substan-
tially free of dissolved extraneous salts, drying
the rinsed surface and theh applying s siccative
finishing coat to the dry surfaee.

2. The protess of claim 1 where the phosphate
coating is rich in metal from the ‘class of zinc

= ahd manganese.
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