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METHOD FQB APPLYING APTODEfOSITXON CQATIN<i 

' B"CIGBQUHD, 

1.0 [ield Of 'l'ht Inventioni 

Tbis · 1nvention relate• to·· processes ·for applying an 

5 autodepositinq composition in the form of a resinous coating on 

metallic sur~acea.- More specifically, this invention relates to 

processes of applyinq·an autodepositin9 composition by a flawing 

stream or spray of the composition onto metallic surtaces. 

10 

2.0 ~i§Pussion of Belated Art: 

Autodeposition is a process whereby an aqueous resinous 

coating coapoaition of low solids concentration (usually less 

than about lO' by weic;rht) f'on1s a coating of hi9h solids 

concentration (usually greater than about lOt by weiqht) on a 

Metallic surface. The surface is 1mm.e4sed in an autodepositicn 

15 bath with the coating increasinq in thickness and/or weight th• 

longer the time the metallic surf ace is immersed in the 

composition. - . 

Autodeposition is similar to electrodeposition, but 

does not require the aid at external electrical curr~nt to cause 

20 the resin particles to deposit on the Mtal surface. In qeneral, 

autadeposi~in9 ooapositians are aqueous acid solutions having 

solid resin particl~s dispersed therein. 

The au.tcdeposition process ia typically carried out in 

the followinq manner. The metallic surface is precleaned and 

25 rinsed with water. 'rile precle•ned surface is than immersed in 

; ....... :·.- --- ....... -·---· 



.. -~ .... . ..; 
.·~ 

. . . - - - - -

5 

: -~:-- --- . .:· ......... 

.-
! 2 

the autodepositinq composition for a period o~ time within the 

ranqe of about 30 seconds or less to about 3 minutes. 'rhe 

composition is typically agitated during the autcdepositian 

process and may be heated if heavier coat!n9s are desired. 

The process of autodeposition by immersing the metallic . . ' . 

•urface in the autodeposition bath, while commercially viable, 

is less than desirable for coatinq objects where only a portion 

of the surfa.ce is to be coated, such as in the production of 

shock absorbers. Those su:t"faces which are not ta be coated must 

10 be masked durinq autodeposition and the mask removed after the 
' 

obj ec1:. bas emer9ed from th• bath. Thie proc:ed.ure is t:ima 

consuming and adds significantly to the cost of the 

autodepgaition process. 

It would, therefore, be desirable to provide a ~ethod 

15 of applyinq an autodeposition coatinq to a metallic surrace, or 

portion thereof, ~itbout illlDlersinq the object to ~e coated in a 

bath. 

3.0 Brief sugarv Of The Invention: 

The present invention is generally directed to a 
I 

20 process of forminq a resinous coating on a substrate having a 

metallic surface using an autodepositinq composition. Unlike - . 
prior methods which have :Lmaersed the metallic substrate in a 

stagnant bath comprised 0£ the autodepositing composition, the 

present invention perforas the coating operation without 

25 inersing the metallic surface in an autocleposition bath. 

Instead, the metallic surface is contacted with a motile source 

of tile aut.odepos&ii:incJ aomposition·aucb as a s~ream or spray to 

1111iiiilillr 
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provide for a continuous coatinq of the resinous :material. The 

present invention is particularly suited to· the- autodepositin<J 

of a coating on objects whose surfaces are only to be partially 

coated. 
: ...... ; . . . ~ :.' 

5 4. O Brief Desgript;i'?D pf The Drawings: 

The following drawings are for illustrative purposes 

only and. are not int.anded ~o limit the invention ~s encompassed 

by the claims forming paJM: ot t:h• application. 

Figure 1· is a seh-.atic view of· apparatus used in 

10 accordance with tba presen1: - invention to ~pply a continuous 

stream of an autod.epositing co•position on a metallic surface 

using a sin~le conduit1 

Piqures 2 is a perspective view of an exit port: of 

another embodiment of the invention for generatinq a continuous 

15 stream of an autodepositing c01aposition using a single conduit; 

20 

Fivures 3A-3D are respective perspective views of 

apparatus used in accordance with the present invention to apply 

an intermittent stream of an autodepositing composition on a 

metallic surface: 

!'igure 4 is a schematic view of appa~atus having 

multiple conduits used in accordance with the present invention 

i:o apply a stream of an autodepositinq composition on one or more 

metallic aurfaoes~ and 

l'igure S is a schematic view of apparatus used in 

2' acc::ordance with the pr.cen1: invention to apply a spray of an 

autodepoaitin9 composition on a Jnet:all.io sur:faoe. 
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s.o Detailed, Descript.ign pf the Inyention: · ·· 

coating compositions which font autod.eposited .. coatings 

of the type that can be employed in the present invention 

generally comprise resin•containlng acidio-'aqUeous conpositions. 

S SuCh compositions attack and dissolve metal ··ions· from a lll.etallic: 

surface in an amount sufficient to diredtly ·or indirectly.cause 

resin part:Lole• in th• region of 'the metallic surface to deposit 

thereon in a continuous fashion. 'The prac•ss ia conducted in a 

manner such that the amount of resin deposited on th•· surface 

10 increases as the time the surface is" in contact with the 

eompos~tion increases. This deposition ·of the reidn on the 

metallic surface is achieved through chemical action of the 

coating composition on the me1:allic surface. The use of 

electricity which ls necessary for the operation of 

15 elect.roooating methods is not required. 

In accordance with the present invention an 

autodeposited coating is obtained by treating a metallic surface 

with a aotile source of an autodepositinq composition. As used 

herein a "motile source of an autoclepositing composition" shall 

20 mean a stream, ~pray or other moving .source of an autodepasiti119 . 
composition as compared to a stagnant bath where the metallic 

aurfaoe ia bmersac! withln a ha-th contained within a fixed space. 

The auto4epositing composition ic app1ied by placinq 

the motile source 01! the oompoaition, _typioa1ly·in th• form of .. 
25 a continuous er intermittent stream or spray, in contact with a 

metallic surtace wbioh it•elf may be in motion or fixed. Tb• 

auto4epos1tinq composition is d1reotec1 at the metallic sur~ace 

in a manner and. in an aount su~r1o1ent to cover the entire 

--
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surf ace or only a desired portion of the ~etallic surface by 

forminq a til• thereon havinq a desired thickness. 
, ' ·- ~ .. . . 

Referring to Figure 1, there is shown an embodilllent of 
. . . ·: ~-· _ ........ '. .'. . ~ . 

the invention where the autcdepositing composition is applied as 

5 a conti~uous strealll along a metallic surface. 

An autodepositing composition as described.hereinafter 
,.... 

ia s~ore4 aa an autodepositing bath 2 in a vessel 4 made of a 

:material such as plastio (e.9. polyvinylcbloride), rubber (e.9. 

'l'riflex made by 8.F. Goodrich company) or any other inert 
•, .. . . . . 

10 material which is inert with respect to the autodepositin9 

composition. Alternatively, the vessel may be lined with a 

. suitable inert material such as a rubber liner made of Triflex. 

The object to be ooate4, typica11y a panel 6 havin~ a •etallio 

surface a, is positioned so as to be impinged by a stream 10 of 

15 the autodepositinq composition, 

The stream 10 is form.ed by passim1 the autodepositing 

composition from the bath 2 through a conduit 12 by the pressure .. ~ ' . 

qenerated by a pump 14. The autodepositinq composition proceeds 

through the conduit 16 and is evacuated out ot an exit port 18. 

20 The exit port 18 aay be made of any ,material which is inert to 

the autodepositing composition including PVC, rubber and the 

~like. The thickness of the coatinCJ.will depend p:r:incipally on 

the flOllf rate of the autodepositing CO'JllPO•ition. the lenqth of 

exposure to the autodepositinq composition. and whether the flow 

25 is continuous or interaaittent, as explained hereinafter. 

:In general, the flow rate of the autadepositin<r 

ooapo•i~ion 1• ba.ed on the ability of the 0011.poai~lon to wat a 

deeigna-ted a:r:ea. The large:r: the area. 'to be coated., 'the greater 

... 
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the flow rate that may be required. Typical flow rates are in 

the ranqe of about •. 001 ml/cm2 to 100 ml/er/-, preferably 5 ml/cm2 

to 10 •l/cm2• 

The flow rate: of the autodepositing COllposition must 

s be sufficient to cover the designated area 11itb a sufficient 

amount of the c:ODposit.ion so that a layer of resin particle.a can 

form and build up over the time of exposure to the composition. 

'l'h• £low rate is=, therefore·~ selected on the basis of a unit area 

per unit: of timo. 

10 'l'he thickness of the coatihCJ is also dependent on the 

le~gth ot the coatin9 cycle. 'l'he thickness of the coating will 

qenerally vary directly with the length of time of depositioft. 

The longer the panel is e:xposed to the autodepositing 

c:onposi 1:ion, the greater the thickness of the resulting coating. 

15 If a greater amount of the autodepositin9 composition is applied 

to the panel, a 9reater amount of the resin part~cles will be 

available to form. the coating. Conversely, reducing the length · 

of exposure to the autodepositing coating will result in a 

relatively thinner coat being formed on the panel.. In accordance 

20 with tbe present invention, a 0.3 mil thick coating can be . 
obtained in about one second of exposure at a flow rate within 

~· ranqe of 5 ml/en/- to 10 ml/r:ai'. 

The thiclcness of the autodepositinq coating is also 

&apendent on whether the coatinq is applied continuously or 

25 intermittently. It has been found that thicker coats can be 

obtained. when the au'todepositing composition is applied 

intemit.tent:ly. 
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The term "inteniittent0 as used herein sh•ll mean that 

the spacings between the flows of the composition shall·be·long 

enough so that the c01D.position contactinq the panel has 

sufficient ti11e to adhere to .the surface of the panel, yet is 

5 short enough so that cOll\position does not dry. If drying does 

occur prior to completion of tbe autodepositinc; process, the 

subsequent flows of the COJllPosition will not be able to dissolve 

the ~ta.Ilic surface because the liquid composition will not be 

abl• to penatrata the dried rasin layer. on the other hand, if 

10 the com.position is applied continuously to an uncoated panel, an 

initial ·layer of the resin layer ia depoai~ed. However, it ia 

difficult to~ a buildup of the resin particles to occur under a 

continuous flow because ~he unde~lyinq layer can not interact 

with the metal surface before bein9 washed ott by the 

15 autodepositing_ composition. 

20· 

The lenCJtb. of tillle it takes to deposit a coating of the 

composition in turn ls dependent on the flow rate, the type of 

flow, and the temperature of the autodeposi ting eomposi ti on. 

Deposition· of the autodepositinq composition depends on the 

removal of metallic ions from the 11etallic surface and the . 
deposit ot resin particles thereon. In autodepositinq 

·compositions containing an etching aqent, such as hydrogen 

fluoride, the rate of the removal ·of metallic ions varies 

directly with the t~perature of the autodeposit~rig oomposition. 

25 The hic;her the temperature of the composition, the greater is the 

.. 

rata of removal of mai:a1lio·ions ancl the greai:ar i.s th• rate 0£ 

deposit o~ ~••in particles on ~. mai:a.11 io sur:raae. X~ bas been 

found that the ~e11perature of the autod.epoaitin9 CoJaPOSition 
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should be typically within the range of fro• ··about i ·c to ga•c 

for most autodapositing applications, preferably from about ia·c 

to 2s·c. 
Thicker coatings. are best achieved by intermittent 

s flows of the autodeposit~ng composition. The short qaps in the 

flow to the·panel can be generated by delivering the flow frODt 

a sinqle source such as shown in·Fic;rure l in a series of short 

pulses which typ.icallY l•st for less than one second. It· is 

preferrad, however, to ;enerate an -.intermittent flow of the 

10 autodepositinc; composition through a modified exit port. 18 having 

CL plurality of spaced apart openinga. · In ox-d.er to · bea"t 

understand t.he operation of both .continuous and intermittent 

tiow, reference is again ma.de to Figure 1 Where it will be seen 

that the conduit 16 provides. a continuous flow of the 

15 autodepositing composition out of the exit port 1a. 
'l'he conduit is stationary while the panel is moved in 

a conventional manner transverse to the stream in the direction 

of the arrow. The speed at which tbe panel is moved will 

determine the amount of the autodepositinq composition which 
• 

20 contacts a given area of the panel and the length of exposure . . 

which in tum determines.the thickness of the eoatinq. 

Movement of the panel can be accomplished by securing 

the panel to a frame which itself is positioned on a track and 

movinCJ the frae alone; the traoJc. at a desired speed. Methods and 

25 devices for lQOVinq the panel are well known and do not materially 

contribute to the present invention. 

Another aUoaiaent for 9anarat:iruJ a continuous flow is 

shown with :r:e:ferenoe t:o l'igure• 1 and 2. Figure 2 showa a 
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modifiad •xit po~ 18·having a si~gle elongated slit 30 through 

which the autodepos.1tin9 composition contacts the panel 6, The 

slit 30 provi~es a continuous thin curtain of the autodepositinq 

composition Which is transversed by the panel 6. 1'he thickness 

s ot the curtain is adjustable by chanqinq the width of the slit • 
. , ?_.,;- ·~~- . 

Intermittent flows of the autodepositinq composition 

are preferred for p:roduoinq relat.ively thick ccatinqs. 

Preferably, the inter11ittent flows are generated ~Y a modified. 

exit port having a plurality of spaced-apart openift9•· The 

10 autodeposition composition flows through each opening as a 

separate stream. The size of the opening• and the distance 

between · each opening are selected to insure that the resin 

particles of each stream will adhere to the metallic surface to 

build up the coating. 

15 The size of the openings 1s typically at least 0.1 cm 

depending on the application. The maximUJll size of the openinq 

is govarnaa by the length of the exit port and the need ta 

maintain the holes in spaced apart relationship. · 'l'he distance 
' 

between each openi119 is up to about 300 cm, preferably about one 

20 to 1~ cm. 

Referring to Figures 3A-3D, there are shown several 

embodiments of exit ports with spaced apart openinqs adapted to 

generate an intermittent flow of the autodeposi tinq compoai t.ion. 

In Figure 3A, the conduit 16 ~eeds the autodepositing composition 

25 into a distribution conduit 40 which runs perpendicular to tbe 

conduit 16. Extending froa the conduit 40 are a plurality ot 

spaced apart openings 42 tbrouqb which the a.itodepositinq 

composition is injected into the path of the panel. 

... 
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r1qure 3B show• another embodiaent. o~ th• invent:l.Dft 

having a circ:uiar distribution conduit 44 with a plurality of 

spaced. apart openings ,,~,_ arran;ed in a sUaicircular pattern: 

'Pi9'1ra 3C shows still another em»od.iment ot the invent.ion 

5 employing an irregular· shaped Conduit 48 ·havinq ·.a plural11:y Of 

spaced apart openings so. 
·· .. :• . : 

Fiqure 30 shows an eml)odiment of an exit port havinq 

a series of unifom spaced apart opening• s.( arranged in a single 

row. The length of the distribution ·conduit · 52 JDay be 

10 approximately 6 feet long with each of the 14 openings measuring 

2" x 411 • The distance between each open"ing is !lPProximi!tely one 

inch. The conduit 16 may be comprised ot· a bifurcated pathway 

56a, 56b to assist in deliverin9 the autodepositin9 com.posi~ion 

to the entire distribution conduit 52. 

15 The distance between tha exit port 18 and the 'JD.&tallic 

surface 8 of the p"nel 6 is selected baseCI on th• strength of the 

wet rilm formed on the sur~ace. A oontinuoua layer of th• 

autad.epositinq C0111Position is required to properly coat tha panel 

6. In this regard, the force or the autodepositing- composition 

20 as it contacts the metallic surface must be less than the levei 

of force which will rupture, scrape, undercut or otherwise damage 

the autodeposited layer. Dependinq on the application, the 

-distance between the exit port 1_8 and the metallic surface 8 is 

typical1y in the range of about: close to o cm ta 300 cm., 

25 preferably from about one ca to 15 cm. 'l'he distance s~lected 

within the desired range will depend at least in part on the size 

0£ the area to ·be coated. For a given shaped exit port: 18, the 
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further tbe exit port 18 is away from. the panel 6, the greater 

the area that can be coated. 

The process of the present inven~ion may be •odif ied 

to provide multi~l~ conduits for delivery of the autodepositin9 
. . •. . . 

collposition to multiple panels. Reterrinq to Figure 4, there is 
. ...•. . . .. .. .. . 

shown an embodi•nt_of the invent.ion empl.~yinCJ two conduits 16a 

and 16b for aeliverino the.· autodepositinq ~omposition to 

oorrespondinf pan•l• 6a and 6b ar to cover ~ qreater area than 
. ,. .. . 

possible using a single conduit •. ~e distance betwaan the panels 

is sufficient SQ as to insure that the stream from.exit port 18a 
... , . . 

contacts only panel &a and the stream :f:rora exit po:a:t l&b cont.acts 

only the panel Eib. It will be understood that multiple conduits 
. I 

can be used in accordance with the present invention to provide 

a continuous or interaittent flow of the autodepositing 

is composition to the metallic surface of the object to be ~oated 

in the same manner described aboVe in connection with the 

embodiments of Figures l-3. 

In another embodiment of the invention, the exit port 

can be a nozzle which is adapted to eject an atomized flow · 

20 · containinq discreet and fine dropl,ets of the autodepositinq 

composition. Referring to Fiqure 5, the atomized flow or spray 

is 9eneratad by passing the autodepositing composition through .... 

'the conduit 16 and out the small openinqs within the nozzle 20. 

irhe noazle eapioyod in ~he p~e•an~ invention 'SU.Y ba 

25 selected from known devices used in the spray paint, perfume or· 

Other industr~es where ~ine apraya are deaired. The nozzle 20 

aust l>e capable or clellveri119 a suf':tic:ient amoun-t= 0£ -the 

composition to co~'t the metallic surface, bu~ not enough so that 

... 
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dripping :beqins to t·orm on the surface. 'l'he nozzle 20 should 

preferably deliver enough of.the· composition from a· distance ot 

about 6" to 12" to form a o.3 mil coating on the surface during 

about one second of spray ti••· 

The ~ype of autodepositinq compositions which •ay be 

used in the present invention are unlimited. 'l'he basic 

con$tituenta o~ an autodeposit:l.nq compoaition are water, resin 

sal14s dispersed in the aqueous meclium of ·th• composition and 

activator. The activator serves to convert the water/resin 

10 composition ·into one which will form on a metallic surface a 

resinous coating which increases in. thickness or ·weight the 

lonqer the surface ls in contact with the composition. Various 

types of activators or activatinq systems are known, for example, 

as reported in U.S. Patent Nos. 3,592,699; 3,709,743; 4,103,0491 

15 4,347,172: and 4,373,050, the disclosures ot which are 

incorporated herein by reference. 

The activating system generally comprises an 

acid/oxidizing system, for example: hydrogen· peroxide and HF~ 

HN03 : and a ferric .. containing compound and HF; and otJ;ier solllble 

20 iaet.al-containinq compounds (far exampJ.e, silver fluoride, ferrous 

oxide, cupric sulfate, cobaltous nitrate, silver acetate, ferrous 

p!iospha-te, ohromiwa fluoride, ca&laiua fluoride, stannous 

:fluoride, lead dioxide, an4 silver nit:1:ate in an amount. between 

about 0.025 and al:>OU'C !SO q/l) and an ac1Cl that can be used alone 

25 or in combination with hydrofluoric acid, and including, for 

example, su1furic, hydrochloric, nitric, and phosphoric acid, and 

·an organic acid, including, for exaJDple, ascetic, chloracetic, 

and trichloracetic. 
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The preferred activatinq.~ystell comprises a ferric-

containing compound and bydrofluo~ic acid. Thus, a preferred 
. . 

autodepositing composition comprises a soluble _ferric-containing 

compound in an amount equivalent to about o .·02s to 3. 5 q/l ferric 

s ixon, most preferably a~out 0.3. to 1.6 q/l of ~erric iron, and 

hydrofluorio acid in an amount. sufficient to. impart to the 

compoei-tion e. pH within th• ranq• of about 1.6 to 5.0. Examples 

or the atoremen'tioned "ferric-containing coiapounda a~ ferric 
. . .· .,_ -·· .•. 

nitrate, terries chlorj.de,· ferric phosphate, ferrio oxide, ancl 

10 ferric fluoride, the last.mentioned being preferred. 

The types of autodeposited coatings that part1cu1ar1y 

lend themselves to being employed in the present invention are 

those comprising resins which fUlly develop their coatinq 
. 

p~operties at elevated temperatures, such as temperatures up to 

is 212•F in the case of water and steam at atmospheric pressure, and 

biqher temperatures in case of super heated steam, and which are 

not degraded at such temperatures. For many applications, such 

autodeposited coatings can be i1cured" or heated to such a degree 

that those properties which depend upon proper bake schedule, 

20 such as, for example, corrosion :r;esistance,, adhesion, and 

hardness, can be readily achieved, even on massive parts, as well 

aa.. relatively thin-wall par1:s, by the simple expedient af 

treat:inq the freshly c:cated part with hot water or steam. Resins 

Which have a m1n1mua t1lm. temperature (MP'r) or gl.ass transition 

25 temperature ('.rV) of no greater than about 14o•p, preferably no 

greater than about ioo·p, and most pr~rerably no greater than 

about as•F, are preten-ed for use in the present invention. 

Resins having such characteristics and appropriate for use .in 
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autod.epositinq compositions · are known.-. , .and are •vailabla 

commercially. 

Examples of resins that can be used in autodepositing 

compo•i~ians to forll coatinqs.aacordinq.to the present invention 

s include vinyl-baaed resins, .£or· -example·, aCl:'Ylie and alkyl­

substi tuted acrylic · resins and resins prepared tram other 

ethylenic:ally unsaturated monOllllerio. ooappunda. Examples of such 

resin are described in atorementioned U.S •• Patent Nos. 3, 709, 743 

and 4,313,861, the disolosures of which are incorporated herein 

io by reference. Resins of the aforementioned· '861 patent can be 

used to·forll autodeposited coatinqs that have particularly good 

corrosion resistant properties when treated with an aqueous 

solution of chromium compounds and comprise a preferred class of 

resins fo:r: use in the present invention. such resins, which can 

15 be prepared in the form af a latex, are the emulsion polymerized 

product of: (A) about 1 to 20t·by weight, preferably about 4 to 

14% by weight,· of methacrylic acid or about 1 to 12\ by weight, 

preferably about 4·to lOt by-weiqht, of acrylia~aoid;. (8) about 

75 to 99t by weight of at least one other polymarizable 

2 o athylenically monounaaturatecl mono••u:; ( C) about o to 2 0% ~y 

weight, of a different hydroxy group containinq polymerizable 

. vinyl.enically monounsaturated monomer; a:ncl (D) about o to 1.s• 

by we1C)ht, prererabiy no 9reater tnan about 1.25t by weight or 

a po1ymer1zable v1ny1en1cally polyunsaturated monomer. 

25 Preferred resins of the aforementioned type have a 

particle size of less than about 0.3 micron and more preferably 

a particle size of 0.15 •icron or less. Px'eferred resins are 

characterized also as having a (TcJ) of about 35•r to i2o·r, more 

.... 
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preferably about 45•p to 85 •r. Preferred resins are prepared 

from the following •onomers: as component (B) above, styrene, 

methyl inethacrylate, butyl acrylate, ethyl acrylate, or 
. . . 

acrylonitrile; as component (C) above, hydroxyathyl acrylate: and 

s aa component (D) aboVe, trimethylol propane triacrylate. 

Particularly preferred clasaes of resins for use in 

fonlin9 aut.ade.positec! coating• in the' p~esent invention coJBprise 

externally stabilized vinyliden• chloride copolymers and 

internally stabili~ed vinylidene chloride oopolYlll•r• containing . 
10 in excess of about sot by wei9ht vinylidene chloride. 

Auto<lepositinq compositions including such resins are described 

in u.s. Patent Application Ser. No. 06/723,677 filed April 16, 

1985 and entitled "Vinylidene Chloride Resin in Aut~eposition•, 

the disclosure of which is incorporated herein by reference. Of 

15 these two classes of resins, the internally stabilized copolymers 

are preferred. Most preferably each of the aforementioned resin 

classes is crystalline in nature. Autodeposited coatinqs 

prepared fro:m vinylidene chloride~ontaininq copol~"JDers can have 

extremely hi91i resistano@ .. "t;o corrosion without beinq treated with 

20 an aqueous solution of chromium compoµnds or other post-treatment 

steps designed tO improve the corrosion resistance of 

eQto4eposite4 ooatings. 

Internally si:llbilized polymers or resins, as mentioned 

above, :i.nolude aa part of ~eir chemica1 at~cture a sm:factan't 

25 group which fUnctions to maintain polymer particles or resin 

sol1ds in a dispersed state in an aqueous medium, this being the· 

function also perromee1 by an .. external surfactant .. , that is, by 

a material which has sw:ttace-active properties and Whlab is 

... 
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adsorbed on the surface of resin· solids, such -as those in 

colloidal dispersion. As is la'lown, the presence of an external 

surfactant tends to increase the water·sensitivity of coatinqs 

formed from aqueous resin dispersions containing the same and to 

5 adversely affect desired properti•s.Of"th•coatinqs .. 

· 'l'he presence- of ' undue amounts of surfactant in 

autodepositing compositions can lead to problems, es described 

in u.s. Patent No. 4,191,67C5;· ·the disclosure of wbieh is 

incorporated herein ])y rererence .- The presence or an undue 

10 amount of surfac·tant in autodepositing compositions can deter the 

build-up of resin particles on the metallic ·surface beinq coated .. 

In addition, the presenc~ of an undue amount of surfactant can 

also adversely affeot desired coatinq properties, for example, 

corrosion i:-esistant properties. · An advantaqe of internally 

15 stabilized vinylidene chloride-containing polymers is that stable 

aqueous dispersions, includinq acidic aqgeous dispersions of the 

type comprisinq autodepositinq ·compositions, can be prepared 

without utilizing external surfactants. (It is noted that there 

is a tendency in the literature to use in1:erehangeably the 

20 followin9 terms in connection with , describing surfaoe active 

materials which are used in polymerization processes for 

... pr.eparin9 polYJDers of the type to which the present invention 

relates: surtactant, wettin9 agent, emulsi~ier or emulsifying 

agent and dispersing agent. As used herein, the 0 surfactant" is 

25 intended to be synonymous with the· aforementioned.) various 

types of internally stabilized. vinylidene chloride-containinq 

polymers are known and species thereof are available 

couercially. 
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various surfactants which function · to maintain 

polymeric particles in dispersed state in aqueous medium include 

or<Janic compounds which contain ionizable ~roups in Which the 

anionic group is bound to the principal organic moiety of the 

s cmnpounc!, with the cationic group being a constituent such as, 

tor example, hydrogen, an alkali metal, and ammonium. speaking 

9enerally, ex8Jnplary anionic groups of' widely used surfactants 

contain sulfur or pboaphoroua, for exam.pl•r · in 1:he fora of 

sulrates, · thiasulfates, eulfone;tes, sulfinatea, aulfaainatecr 

10 phosphates, pyrophosphates and phosphonates. · such surfactants 

comprise inot'9'anic 1onizaJ:>1e·qroups linked to an-organic moiety. 

Al thOUCJh various ways may be used t~ introduce into the 

molecular structure of the vinylidene chloride · resin such 

ionizable groups, it is believed that the most· widely used aethad 

is tor prepar·!nCJ such resins will involve reacting vinylidene 

chloride with a mon01Derio surfactant and optionally one or more 

other monomers. In such "reaction, the monomeric surfactant 

comprises a :material which is polYJllerizable with 11\onomeric 

vinylidene chloride or with a monomeric material which is 

20 polym~izable·with monomeric vinyli~ene chloride and which is 

ionizable in the reaction mixture and in the acidic aqueous 

Jl1MiiUlll oomprising autodapositinCJ compositions. 

Wi~h respect to particular resins that oan be used in 

the practic:e of the pre:aent invention, a preferred ola•• ean be 

25 prepaxed by oopolymerizing (A) vinylidene Chloride monomer with 
I 

(B) mon01ners such as methacrylic acid, methyl me1:he.crylote, 

acrylonitrile, and vinyl chloride and (C) a water soluble lonio 

material such as sOdiua sul!'oethyl met:hacrylat:e. Altnouqb the 
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constituents comprising the.above-desired resin can vary over a 

relatively wide range, in general the t"esin will comprise the 

polymerized constituents in the following aiaounts: 
.. 

(1) about 45 ·to 99t '·by wei9ht of vinylidene chloride 

s monomer· based on the total weight of monomers used; 

10 

15 

· ~- (2) · -' about ·o··.'s to 30t by weight based· the total weiqht of 

(1) and ·(2) of a sacond relatively more hydrophilic. 

ethylenioa11y·unsaturated monomeric 111aterial wherein 

such monomeric material has a solubility 1n both the 

water phase and.the oil phase of the polymer lat~x of 

at least lt by weight at the . temperature of 

polymerization; and · 

( J) from aboUt o .1 to about st by weight based on the 

total weight of other monomers of an ionic 

significantly water-solUble materia1 which is 

copolymerizable with (2) and is selected from the 

group of sulfonic acids and their salts havinCJ the 

formula: 

20 Examples of resins prepared from. sucll ~onomers are disclosed in 

u.s. Patent No. 3,617,368 incorporated herein by reference. The 

:t"a4ica1 ttR• ic aalectecl from the 9roup·oonsiating of vinyl and 

substituted v·inyl, for example, alkyl-substituted vinyl; the 

symbol 11z 11 :repreaent.s a difunctional linkinq qroup Wh1Ch will 

2!5 activate the double bond in the ninyl 9roupr -Q- is a divalent 

hydrocarbon havinq 1ts valence bonds on different carbon atoms1 

and the synmol "r11 represents a cation. 
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Exemplary of preferred hydrophilic 111ono11\ers of (2) 

above·, particularly whet. ·used.-· in conjunction with monomeric 

vinylidene chloride are: · methacrylic acid and methyl 

methacrylate. Other· 11onomers: which · may be· · advantaqeously 

s employed. · include the hydroxyathyl and propyl acrylates, 

hydroxyethyl-methacrylate,. ethyl hexylacrylate, acrylic acid, 

aorylonitrile, methaorylonii:rile, aorylam:icle, and t:he lower a1kyl: 

and dialkylao:t"Yla.mid.ee, ac~olein,·methrlvinyl ketone, and viny1 

10 

15 

ac;:etate. 

Examples of the difunctional ·linking roup ( z) which 

will activate the double bond present in the vinyl qroup include 

groups of the structurei 

o o o · o alkyl 
U tt ft I I 

-c-, -c-o-, -o-c-, -c-N- or H 

and the like. The alkyl 9%'0Up is preferably alkyl of 1 to a 

carbon atoms, especially 11\atbyl, ethyl or propyl. Examples of 

the aforementioned divalent.hydrocarbon havinq its valence bonds 

on different carbon atoms· include alkylene and arylene divalent 

20 hydrocarbon :radicals.. Althouah the allcylene (Cllz) group can 

contain up to about 20 carbon atoma, it will 9enerally have 1 to 

about 8 carbon atoms. 

'!'he solubility of the de~inec:l copolymerizable ionic 

material as ciescribecl herei_n is strongly influenced by the cation 

2s M". Exemplary cation• are the ~ree ac14s, alka.11 metal sa1ts, 

ammonium and a:mine salts and sulfonium and quatemary ammonium 

salts. Preterred are the free acids, alkali metal salts, 

pare1cu1at'ly soa1um and potassiwa., and ammonium salts. 
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It is further noted that, with one of the -ions above, 
. ~ . . ~= ' . 

and the usual choices for R and z, the solubility of the monomer 
. . . . 1•:··.;.• .. •• . . 

depends o~ ~· As indicated., th;s ,group can be either aliphatic 

or aromatic and its size will determine the 

s hydrophilio/hydrophobic balance in the molecule, that is, it Q 
. ~ . . . . . -

is relatively small, the mon01aer is water soluble, but as Q 

becomes progressively larc;rer the surfaoe actiyity of such monomer 
. . . . . - ~ . . . 

increases until it. bacomea a saap and. ultimately a water 
. -::· ,:_-1,.;. 

inaol.ubl• wmc. J:'t is to be underst.ood, however, that the 

10 limiting size of Q depends on R, z and r. As exemplary of the 

above, it has been found that sodium sultoalky1 methacrylate of 
.:· . 

the formula: 

15 
f3 w 

CHz==c-c-o--(~)n-so,·Na• 

I l I I I I 
R z Q 

Wherein n is 2, is a highly acceptable copolymerizable ionic 

20 material for use In the·present·invention. 

25 

FUrther, the selection of R and z is governed by the 

reactivity needed and the selection ot Q is usually determined 

by the reaction used to attach the sulfanic acid to the base 

. monomer (or vice versa). 

Processes for preparing latexes containing resins of. 

the aforementioned type are known, such latexes beinq 

commercially available and beinq ~eferred to herein as "self­

stabilizin9 latexes•, that is, latexes, the polymeric particles 

ot which contain in the polymer molecule functional groups that 

30 are effective in maintaining the pol~ric particles dispersed 

... 
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in the aqueous phase of the latex-• As mentioned above, such-' 

latexes do not require the presence of· an extemal surfactant to . 

m.aintai~ the particles ·in their dispersed state. Latexes of this 

type qenerally have a surface· tension very close to that of water 

(about 72 dynes/cm)• It has been observed that autodepositinq 

compositions containing such latexes form coatings which build 

up at a ~elatively fast rate. 

A preferred autodepositing composition comprises the 

use of vinylidene chloride-containin9 latexes in which a.water 

io soluJ:>le ionic mate~ial such as, for exainple, sodium sulroethyl 

m.ethaorylate is oopolymerized with the cOIDJllonome:rs comprisinq the 

copolymer. Sodium sulfoethyl methacrylate is particularly 

er:rect1ve ror use with monomeric vinylidene chloride and the 

relatively hydrophilic monomers .. methyl· methacxylate or 

15 methacrylic acid when used in the . amounts and in the manner 

described above. 

Particularly preferred latexes for use in this 

invention are latexes with about 35 to 60t by weight of solids 

comprisinq a polymeric COll\position prepared by emulsion 

20 polymerization of vinylidene chloride .with one or more com.onomers 

selected. from vinyl chloride, aorylic acid, a lower alkyl 

a~late (such as methyl acrylate, ethyl acrylate, butyl 

acrylate), methacrylic acid, methyl methacrylate, acrylonitrile,. 

methacrylonitrile, aceylamide, and mei:hacryl.aaid• and stabilized. 

25 with sultonic acid or sulfonic acid salt of the formula: 

R--Z-(CJla)n-(SO,) "Jr 

iiUl1MfiUr 

... 
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wherein R repre•ents vinyl or lowe~ alkyl-substituted vinyl, z 
rep~ese~ts one of the functional groups: 

o o · o O alkyl 
U ft B I I 

-c-, ~, -~' -c-N- or.,H 

n is an inteqer from 1 to 20 (preferably 1. :to 6) and r i• 

hydrogen o:r: an alkali 11ei:al cat::i.on, . preferably sodiwa or 

pota .. ium. 

A suhqroup of preferred polYID:ers are those having at 

10 least al:>out 'o' by weight at v1nyl1dene chlQride, but less than 

about 70% by weight, and abouts to 35% by weiqh:t vinyl chlor:-ide, 

and about 5 to 20% by weight of a vinyl compound selected from 

the qroup consistinq of acrylic acid, methyl acrylate, ethyl 

acrylate, butyl acrylate, meth~crylic acid, methyl methacrylate, 

15 acrylonitrile, matbaceylonitrile, acrylaaide' and methactylaDtide, 

and combinations thereof, and abQut 1 to 3% by weiqht of 

sulfoethyl methacrylate. 

A particularly preferred 9roup of latexes, however, are 

latexes containing about 30 ta 70 t ,by weiqht of solids formed 

20 by emulsion polymerization of about 50 to 99t by weight of 

vi_nylidene chloride base4 on the tata1 waight o:! the po1ymer and 

about 0.1 t.a st by weight of sulfoethyl me1:haorylate, wU:h 

optionally othar ooaonomer• aelec~ed from the group consistin9 

of vinyl chloride, acrylic and aethacrylic mon01aers such as 

25 aarylonit:r:iles, acryla~ides, met:hacrylamides and. mixtures thereo.f 

121 aaoun~a bet:ween about ~ and 50lt by we19ht, and sUbstantially 

free of unpolymerized surtactant or protective ·colloid. 
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Amonq other preferred subQlasses 9f r~sin for. use in 

this invention are. dispersio~ q~ copolymers.~~ .. about so ta 90% 

by weiqht vinylidene chloride, about. '-. t;o. 30t by weight of butyl 

acrylate and optionally .. about 1 to 2t by 'weiqht of sulfoethyl 

5 raetb.acrylate based on the total . wei9ht of polymer. Another 

preferred subclass of polymers are the .. latexes of vinylidene 

chloride-containing polymers internally .. stabilized with 

sulfoethyl ae'thacrylata and. f.~ee of surfactant, and including 

cptionally vinyl cblor:i.de and one.or mor• acrylic aomonomers. 

10 Another preferred. . vlnylidene. chloride-containing 

copolymer is one comprising about 15 ta 20' hy wei9ht of vinyl 

chloride, about 2 to st by weight of butyl.acrylate, about 3 to 

about lOt by weight of aorylonitrile, and optionally about 1 to 

2t by weight o~ sulfoethyl methaorylate. This particular 

15 copolymer will have less than 70' by weiqht vinylidene chloride 

copolymer based upon ~he total weight of comonom.ers (including 

tbe sulfoethyl methacrylate) used in the emulsion polymerization. 

In its most preferred form, the present invention 

coaprises the curinq of coatings formed from internally 

20 stabilized vinylidene chlorida-cont,~ninq resins of ~he type used 

in Example 1 reported hereinbelow. Such resins are of relatively 

1\_igh crystallinity. £xemplary crystalline resins are described 

in u.s. Patent No. 3 1 922,451, incorpo~ated herein by reference, 

and' aforement.:i.o:nad. u.s. Pat:en~ No. 3,Sl.7,368. Generally 

25 speakin9, crystalline vinylidene chloride-containinq resins 

c:omprise a rela.t.ively high propor~ion of vinylidene chloride, for 

examp1e, at least about 809i by weight thereof. 
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With respect to preferred. externally stabiliaed 

vinylidene chlorida-containinq · resins, they contain a hiqh 

proportion of vinylidene chloride, that is, .in ~xce~s of ·so' 'by 

weight. The amount o:r vinylidena chloride·comprisin9 the.resin 

s should be less ·than 1oot by·· weigbt· · for the reason that the pura 

homopolymer o·f vinylidene Chloride is thermally unstable. 

:&:xaaples: o~ 11onomer• t:ha1:. can· ba oopolyaciaJ:>iaed with vinyl"idene 

oblorid.• i:o f~rm a ~her1:1ally stab1e copolymer .tnalud.e one or more 

of vinyl Chloride, aorylic aoid, methacrylic acid, 

10 methylacrylate, methyl mathacrylate, ethylacrylate, 

butylacrylate, acrylonitrile, methacrylonitrile, acrylamide and 

methacrylamide. A few examples of externally stabilized 
. 

vinylidene chloride polymers that can be used in the practice of 

the present invention are the following: {A) about so to 90' l:>y 

15 weight of vinylidene chloride, al>out 5 to 20' by weight of 

acrylonitrile and about 5 to 2ot by weight of butyl acrylate; 

(8) about 60 to 761 hy weiqht of vinylidene cblor.ide, about 4 to 

10' by weight·· of ethylhexyl acrylate or methacrylate, and. about 

1 to 4% by weight of acrylic acid: and CC) 66l by weight of 

20 vinylidene chloride and 34.fi by weight of· vi~yl chloride. In 

pref erred form, the externa~ly stabilized vinylidene chloride-

containinv reain is c::irystal.line in na.1:ure. 

Bx'ternally •i:Gbilizecl resins or the above type are 

prepared typicAlly by emulsion polymerization u~1J...1.zinq a 

25 sufficient amount of surfactant to maintain the resultinq resins 

partit::les in a dispersed state in the aqueous medium of the · 

reaction mixture. The nature of this resin type is that the 

s~ructure of the polyme~ molecule requires that surfactant be 

111n1ii1nr 
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present to ·maintain the calloidal· dispersion of the resulting 

latex, the surfactant being adsorbed on the --surface of the resin 

particles. 

Examples of su.rfactanta (emulsifiers) that· can be used 

5 to prepare such latexes are: sodium dodecylbenzene sulfonate, 

alkyl sulfates; sodium'··· .. ·· dioct'yl sulfosuccinate, 

alkylphenolioethoxylate, sultanates, sodiua dodeoyldiphen.yl oxide 

disulfonate, sodium oleoyl isopropanolamide sulfosuccinate~ and. 

s&odium lauryl sulfata. Tbase aurfactants or em.ulsifi•r• are 

10 exemplary only: accordinqly, it should be understood that the 

practice of applying the autodeposi tinq composition in accordance 

with this invention is not li•ited to latexes containinq tbe 

aforementioned surfactants. For·:example, there can be used any 

anionic surfactant which will lower the interfacial tension 

15 between the monomeric reactants and water sufficiently to result 

in the fomation of stable colloidal dispersions of the mqnomers 

in the water and, in addition, is stable . in autodeposU:inq 

compositions formulated therefrom. It ls noted further that the 

activatiri9 system (for $Xample, acid and oxidizer) of the 

20 autadepositin9 composition funatio~s to dissolve positively 

Charged cations from the metallic substrate whioh cause the 

'· negatively chaI'CJed latex polymer particles to autoc!eposi t. on the 

metallic surface. Tha anionic sur~aotant should be a material 

whieb functions accordinqly. Kixt.u~ea of two o~ more ~uitable 

25 anionic surfactants aay be used. 

Por reasons mentioned above, and aa expl.ained in 

afor:emen~ioned u.s. Patent No. 4 1 1911 67&, the surractant 

concentration or externally stabilized latexes shQuld be 

... 
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relatively low so that the aqueous phase of tbe autodepositinq 

composition has a surfactant concentration below the critical 

m.icelle concentration ·· an~···· preferably below the surfactant 

concentration which corresponds to the inflection joint . on a 

s qraph of surface tension versus the loqarithm of .surfactant 

concentration in the composition, as referred to in the 

aforementioned 1 676 patent. Accordingly, it is pra~arrad tbat 

the latex containing the e~ernally stabilized resin be prepared 

by emulsion polymerization wit.h a very low concentration or 

10 surfactant. This is best achieved by seed polymerization or 

se1d.continuoua polymerization as opposed to batch emulsion. 

polymerization. In the seed polymerizati9n process or 

semicontinuous polymerization, the amount of surfactant can be 

li•ited by adding surfactant and monomer in such a manner that 

15 the monomer continues to polymerize with particles already 

present rather than formin9 ne~ particles. 'l'bis gives greater 

uniformity of partiole size distribution and also qives. qood 

control of the total amount of surfactant in the latex.· The 

stability of the colloidal latex can be partially attributed to 

20 charged polymer end groups whose prov'1lance is the polymerization 

initiator. 

.... In qeneral, such la~exes. will have a relatively high 

surfaca tension,. t:ha't i•, at: least about 40 dynes/cm. such 

iataxas ean ~o used. :Ln the prao~ice o~ the present 1nventJ.on, and 

25 preferably, there are used such latexes that have a surface 

~•n•ion of about 55 'to 70 dynes/c:m. In particular, such latexes 

in which there ie no protective colloid are preferred class far 

use in the present invention. 

iiiiU1nr 
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Polymers· havinq a vinylidene chloride content of 

between about 50 to 90% by weight or hiqber, based upon the total 

weight of polymer,· can be used. When vinyl chloride is employed· 

as one of the comonomers, the vinylidene chloride content can be 

less than about 70t by weight. The total chloride content, 

however, is preferably at least sot by weight ·or· m~re based on 

total polymer wei;ht. Generally speakiDG, the internally 

stabilized. latexes which are the preferrad claas of labxes 

according to this invention can b• u••d at even lower chloride 

10 contents, thereby enabling the inclusion of other copolymers to 

enhance the desirable polymer characteristics such as hardness, 

qloss, solvent resistance and the like, in addition to corrosion 

resistance attri~utable to reduced vapor permeability. 

Latexes for use in the practice of the present 

15 invention are available commercially. Examples of such latexes 

are the saran latexes such as,. for example, Saran 143 and saran 

112 available frOJ1L DoW Chemical co. , the Serfene latexes 

available from Morton chemical, and the Haloflex latexes such as, 
... 

for example Hal_oflex 202 available from Imperial Chemicals 

20 Industries. 

If desired, the autodepositinq composition can be 

prepared from two or more latexes containinq different resinc. 

Such a composition will comprise a bland o:!' · 'the vinylidene 

oh1orida-oontaining polymera dQagribed above, typically in an 

25 amount of about so to 9Si by weight of the total resin solids, 

and one or •ore other la~exes including, ~or example, styrene­

butadiene reaina, poly(vinyl chlorides), acry11c resins and the 

like. 
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The amount of the resin comprisin9 the autodepositin9 

composition for practicing the present· invention can yary ··over 

a wide ra119e. The· 1ower co~centration limit· of the resin 

particles ·1n the composition is dlctated by the amount ot resin 

5 needecft(fprovide suft"ioient aaterial to '"'form a resinous coatinq • 

. The upper limit is dictated .. by· the· amount of resin particles 

whiah can be dispersed in the acidic aqueous composition. In 

general, ~· higher the. ·amount. of raain· · particles in · t:b• 

ocmpoaition, the heavier the coating fo:rmed. Although coating 

10 compositions can 1'e formulatec1 with a range of about 5 to 550 9/l ·· 

of resin solids, the amoun-c of the resin solids will tend to vary 

depending on the other ingredients comprisin9 the composition and 

also on the specific latex or resin used. ror many applications, 

good results can be achieved- utilizing about 50 to 100 q/l of 

15 resin sclids in the composition. 

Optional ingredients can be added to the composition 

as desired. For example, it is believed that the present 

invention will be used most widely in curing pigmented 

autodeposited _coatinqs. For this purpose, suitable pigments can 

20 be included in the compo$ition. Exa,nples of pi;m.ents that can 

be usea are carbon black, phthalocyanine blue, phthalocyanine 

q .. en, quinacridone red, benzidene yellow and ~itaniwa dioxide. 

"l'l1.e pipent should be added to the composition in a.n amount which 

imparts to the coating the desired color and/or the desired depth 

25 or degree of hue. It should be understood that the specific 

aaoun~ use4 will be governed by the speoitic pigment used and the 

color of coating desi~ed. Excellent results have been achieved 

by us1n9 an aqueous dispeniion 11\ an nount such that the 

1iii1i1if 
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C:'?lDposltion oontains about 0.2 to 3 9 of fUrnace black/100 CJ of 
.. ~/ .... 

. ' tesin soli~a. 

Many· 'pigments·· ar• ' available in aqueous dispersions 

which may biclu44if'":·5urfaotants or · dispersinq aC)ents for 

5 zaaintaining the pigment particles in dispersed state. ·When 

utilizinq such piqment dispersions in the CQJDposition, they 

should be . sele~tec!: so that -·the surfactant (x,ncentration in the 

aqueous phase of the composition is below the CMC, prefera])ly 

below i:.ha surfactant concentration which corresponds to the 

10 inflection point on a graph of surface tension versus the 

lO<Jar1thm ot surfactant ~oncentratian in the composition. The 

surfactant should preferably be selected from those indicated 

abo'\fe witl1 ·:respect to the preparation ·or tne externally 

stabilized latexes. Suitable pigmented co•positions a:re 

15 illustrated in examples herein. 

colored coatinqs can also be OQred in accordance with 

the present invention. They can b~ formed fro• compositions 

which include· a clye, examples of which include rhodamine derived 

dyes, methyl violet, safranine, anthraquinona derived dyes, 

20 niqrosin~, and alizarin cyanine gr~en. These are but a few 

examples of dyes that oan be used. 

... Examples of other additives that may be used in the 

autodepo•i~.tng aompositian are those generally known to be used 

in :!'or.mul.at.J.nq paint: c:o•positiana, for axa•pl.e, UV stabilizers, 

25 · viscosity llOdifiers, etc. 

J:f' a surfactant ia added t:o the composition, eit:her as 

a component of -the la:tex, or with a pipent diapersion, or wi~ 

other 1nqre41ents or a.\'\4itives, the total amount 0£ aur'fac1:ani: 

111~1nr 

.... 
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in the aqueous phase of the composition should be maintained 

below the CMC. Preferably,· the aqueous phase of the. composition 

contains little or no surfactant. 

·In case a surtact•nt is utilized, the preferred 

5 surfactants are the anionic surfactants. Exa.11.ples of suitable 

anionic surfao1;.ants are the alkyl1 alkyl/ aryl or· naphthalene 

sulfonateil, for example~ sodiwi dioctylsulfosuccinate and sodiua 

dod.ecylbenzene sul~onate. 

In preparing tbe au.todep0aitin9 aomposit:ion, the 

10 constituents thereof oan be admixed in any suitable way, for 

example, as described in aforementioned u.s. Patent No. 

4,191,676. 

The autOdepositing composition may be cured by contact 

with an aqueous curin9 medium which may include a solute such as 

15 aniphoteric and.cationic surfactants as disclosed in u.s. Patent 

No. 4,647,480, incorporated herein by reference. The presence 

of a solute in the aqueous curinq medium eliminates th~ film of 

water between the coatinq and the substrate by drawing the water 

throu~h the coating by osmosis where tJie water then evaporates. 

20 A particularly preferred au~odepositing ccmposition has 

a high degree of solvent and corrosion resistance and includes 

a:a. acrylic-based, ni trile-containinq resin haviftCJ a Tq of at. 

least 58 • C and which is prepared from a soluble ferric ion­

containing compannd and hydro~luorie acid, and which includes 

25 also, in emulsified form, a fugitive plasticiser c:on·taining 

2,2,4-trima.thylpentan•dlol-11 3-monoieobutyrate, the emulsity1ng 

agent associated with said plasticizer be1ng an anionic 

... 
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elllulsifyinq agent as disclosed in u.s. Patent No. 4,874,673, 

incorporated herein by reference.· 

The following examples are for· illustrative purposes 

only ancl are t1at intended to limit the· invention as encompassed 

5 by the claims forming part of the application. 

--Bxuml• 1 · 

A panel of cold. rolled ateel m.aaaurin9 3" x 4 n was 

immersed in an indusatrial cleaner con~aininq an inot'9anic builder 

and surfactant (Ridoline 72 manufactured by the Parker & Amchem 

10 Division of Henkel Corp. of Madison He~ghts, Micbi9an) tor 2 

minut~s at 16o·F. The panel was then rinsed under ·a steady 

.stream or tap water for JO seconds followed by deionized water 

for 10 seconds. 

The prewcleaned panel was then positioned as shown in 

15 Fi9ure l, approximately 211 froa the conduit 16. An 

autod!positinq_~omposition as shown in Table 1 was pumped at a 

flow rate of .5 qpm from the vessel 4. 
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TABLE 1 

INGREDIENT · · ' AHOUN'l' 

(II GIWIS, 1ua ACTIW HmDIENTI BASii) 

Vinylidene <:hloride- · 
acrylonitrile-buty1 acrylate !50.00 

5 copolymer latex 

' Methyl. paraben 0.06 

Colloidal carbon black 1.88 
pi911&nt. .... 

--
Ferrio fluoride 3.00 

-- .~ 
.. 

10 Hydrofluoric acid 1.40 

.. 

Deionized water Balance to make 
ona liter of b~th 

--------··----
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.The temparature of the autodepositinq composition was 

7o•r and the coating operation was conducted for two minutes to 

produce.an autodeposited coating havinq a thickness of o.s mil. 

The panel . was ··then :· t"insed with" tap' water for 30 seconds 

5 thereafter· baked at ioo·r···tor 20 minutes. 

10 

The resulting baked panel was visually observed and 

compared to a·· panel coated· by immersion · in a bath a~ t.he same 

autodepositinq composition. ''l'be baked panel appeared visually 

to be equivalent to the immersed panel. 

The.baked' panel was subjected to a series of standard 

tests. and. determined to hAve a pencil hardness of 5H and an 

impact strength of 160 inch~lb. corrosion resistance was 

measured according to ASTM:Bll7 with the following results: 

Scribe • 7.5; ancl Field a 9.5. These results are comparable to 

l!S the corrosion resistance values obtained with panels coated under 

the standard inuaersion process. 

·' ..... -
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Exampla 2 

A proc~ss .. of coatinq a stainless steel panel of ·the 

type described in Example l was conducted using the 

.autodepositinq composition shown in Table 2. 

,TABLE 2 .. 

' 
XNGREDlBllT AMOUNT 

CUI GRAMS, 10C* ACTIVE ltlGREDIEllTS IASIS) 

~ 

Acrylic re~in latex 58.00 

Dodecyl 4iphenyloxide 0.14 
disu1ronate (surfactant) 

TBX1'1COLT" (ester alcohol) 12.20 
I 

Co11oidal ca:r:bcn black 1~88 
piament 

Ferric fluoride J.00 . 

Hydro:fluoric acid ' 1.40 

Deionized water Balance to make 
one liter of bath 

The autod.epositin9 COlllPosition was continuously 

supplied to the panel using the system shown in Figura 1. The 

lenqth of coatinq was varied to obt~in a coating haviftCJ a 

thickness of about o.s mil. 'l'he panel• wera pre-treate4 with 

... 



- ... ,_ .; .J _....,. --

3.5 

Rodiline tor: two ainutes. at 16~·1!·; ~nd tben:.w1tn tap water tor 

30 seconds followed_ by deionized water for 10 seconds. 'rhe 

autodepositing composition· was then ·flow coated- onto the 

precleaned panels .for about two minutes•··· " · , '· · · , · · 

5 The c~ated -panels were rinsect with tap water tor 30 

seconds· and. then with a 41 chrome solution for about one ainute. 

The resulting panels were baked at 16o·c for 20 •inutes. 

'rhe baked panels had an acceptable appearance. 

Physical tests of the type described in Example 1 showed a pencil 

10 hardness of 2H, impact strength of 40 inch-lb." and good 

resietanca to solvents as: well as essentially the s.ama rasistanoe 

to corrosion as described in Example 1. 
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1xanple .1 

A panel of cold rolled steel measuring 3 ~ x 4" is pre­

cleaned as described in Example 1 .. The pre-cleaned panel is then 
. . 

caated with the autodepositinq composition shown in Table 1 using 

s the apparatus shown in Figure 5. 

The autodepositinq composition is sprayfl(! throuqh a 

nozzle of the same type used in typical aerosol cans for ~praying 

paint and the like. The resultinq panels are tested. in the same 

manner described in Example l and found to exhibit similar 

10 properties. 

This Sheet Has B 

111~ 1111 Miir 
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bangle 4 

Ten steel cans produced by the American can. company 
I 

were coated with an autodepositinq co111POsition in accordance with 

the tollowingi 

TABLE 3 

COMPOS IT I OH TYPE OF COA"l'ING DDRATXON OP 
COATING 

1 TABLE l FIDW COAT 1 SECOND 

2 TABLE 1 FLOW COAT 1 SECOND 

3 TABLE 1 IMMERSION 15 SECONDS 

4 TABLE 1 FLOW COAT 1 SECOND 

5 TABLE 1 F'UJVI COAT 1S SECONDS 

6 TABLE 2 FIDW COA'r 15 SECONDS 

7 TABLB 2 PLOW COAT 15 SECONDS 

8 TABLE 2 FWW-COAT 15 SECONDS 

g 'rABLE 2 IMMERSION 15 SECO~DS 

10 TABLE 2 IMMERSION lS SECOND$ 
I 

Bach of the cans was tested in the same manner as 

Example 1 and found to have acceptable coatings. 



J!HAT IS CJ,AIMID IS: 

i. A process tor forming an· autodeposition coating on a 

substrate ~irl!5.!..nJ( ha;in;--;~ metall~-~urface + applyinq an 

autodepositin9 composition to the substrate·from a motile source 

5 of the autodepositing composition. 

10 

15 

~b 

2. The process of clai111 1 comprisimJ. spraying the 

autodepositing composition onto th• metallic substrate. 

3, The proeess of claim 1 comprising passing a stream of the 

autodepositing composition onto the metallic substrate. 

The precess of claim. 1 wherein the aut:odeposii:i!)n lcel«pri•lnf J'l 
comprises an aqueous latex dispersion, an acid and an oxidizing 

agent. 

s. The process of claim l wherein the autodepositing 

coaposit1on is applied intermittently from the motile source. 

6. The process of claim 1 wherein the autodepositing 

eo11position is applied continuously from the motile source • 

... 
7. The process of claim 1 cOlllprising applyinq the 

autoc1epositinq c0mposition to tbe substrate through at least one 

conduit havinq at least one openinq. 

i1i1ifiHf 

.. 
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3 9. ' 111111\ """ 1111\ \11\1111111 * C L M S * 

a. The process of claim 7 wherein the autodepositinq 

composition is applied to the substrate from at least two spaced­

apart conduits 

9. The process of claim. ·7 .... wherein the autodeposi tinq 

5 composition is appli~ .. 1;.~, tlle sUbstrate throuqh at least two 

spaced apart openinqs in each conduit. 

10. The process ot claim 1 wherein the autodepositing 

corapasition is applied at a flow rate of about .001 ml/cm.2 to 100 

tal/o:a2 •. 

10 1.1. The proce11s of clai:m. 10 wherei-n the flow ra'te is !5 m.1/om.2 to 

10 ml/c:m2• 

12. The precess of claim 1 wherein the autod.epositing 

composition is applied tor a tille sufficient for the composition 

to adhere to the substrate but for less time than it takes for 

15 the composition to dry on the substrate. 

13. The process ot claim 2 comprisima passing the autodeposi ting 

CQJnposition throuqh a nozzle adapted t:o em.it a spray of the 

oo•position at a distance of from about 6 to 12 inches from the 

substrate. 


