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2,927,046. Such compositions may also
include additions of water plus hydrocarbon
solvents to the chromic acid/#-butanol com-
position, as disclosed in U.S. Patent
2.762,732.

Other hexavalent - chromium - containing
liquid compositions for imparting corrosion
resistance to metal surfaces are ones which
contain a specified reducing compound.
Some of these have been described in, British
Patent 1,033,399 and in U.S. Patents
2,559,812, 2,768,104, 2,777,785. 2,846,342,
2,901,385, 2,902,390, 3,063.877, 3,346.522
and 3,382,081. These coating compositions
may contain some trivalent chromium, or
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adhesion of a paint or other form of top-
coating subsequently applied over, and dried
on, the residue. Moreover, where such a
topcoating comprises an additional coating
of hexavalent- chrommm -containing hquld
composition or is a “welding primer” con-
taining an electrically-conductive pigment,
such a protected substrate demonstrates out-
standing corrosion protection, The corrosion
protection afforded by the present invention
can be outstanding, even for subsequently
bent or deformed substrates. Moreover,
where the substrate is a weldable metal, the
coatings of the present invention can be
selected to retain the weldability of the
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aci d. eﬁEO% s{g b Is?rﬁgp@]li erf: B/ E}h }ﬁg Peffl?ﬁb §éf” 56 made

up of resmm&an hduyh demétrodd eboﬁlp&leﬁtt éldaC‘cﬁefl Oy Ga¥ing atSpeat-al y
sel ect ed UJGS!@M @ﬂm arcm ctym:llycrmm B5d ﬁ@me@wrﬁa'si foeemerddt Litimed Wi t h

metal sy flﬁlo % G ?ﬁ’e"'llgi"oé‘l‘i@%" Lq}o 5‘“ ZE’"LI.;""IZ e BhES

quenche It@am nsqsa ambwctr Ma ZRIRC-

primer aflg cbmduttive ;agne@t imd/mghtA rcr&mltness as tvlaleasam tile pamcm%lnﬂg' t he

gr eat est dxswﬁ?gag @ng&g@ef 1ﬁ$ d’éth thefe QE fo t@ng‘%c mpos ‘L"E i ?éen i s
convert gg $0 ,‘gﬁ red haki 'E jBsi due
and the s @tnrg aﬁé;@ @I,a aﬁetal d@ ca ,E‘%ra Vaéid AefinfRund to 60
further coat alo mposit tof smfa asbasllamalmesd to befleao imprated bladiatidnt banparti cul at e
zi nc pi gneAt S“ghi caf‘ef RHoY ; rifisisele @ﬂof‘ S’id(ﬁ tager @.

pol yst yregngan iy dﬁd Raf&dPSr |as ug’e §a¥ur£°5§ry¥tdﬁré P Ngao

conposi tion prefer- rubber ponV|nyI acet at e and po yV|ny ably al so

contains a reducing conpound or, chloride-polyvinyl acetate copolyners, al-
alternatively, is a "welding priner", so that kyd/ nel am ne, and epoxy
esters including 65 an additional coating is formed which epoxy ester
medi um oi|l content linseed oil. 130 7
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5 magnesium nontnorillonite, and anti- of the deposited priner film

Al so, the 70 settling agents particularly for the alum nium binders
used for such electrodeposited and zinc priners, which agents

i ncl ude prldagﬁtare preferably high resistance type hydr ogenat ed
castor oil a alum nium resins, thereby permtting the presence of

stearate. Also for the alum niumand zinc enhanced anmounts of extender
pigment in 0 priners where gaSS| ng can”B:e 13 probl em a the priner

formul ati on. For_ elect rodep03| as inhibitin sul stance such as |linme
or t I On’ .SUCh P‘Ppﬁg? nute Qg aqugés ggg\g eQUb uentl‘gl ggg% ter’ . o
general ly i ncl 4ged i B ot GBI miralP! ireSbOMd QES)USmmdéi cer -

formul ati on. AhﬁtOprobtheSROIﬁplthrﬁfaBmglStlha"h,l - bM&gmolaﬁonsmbstgaMesﬁ water.

contai n, and/deeciile Oegmll lflafélked g X ‘ato Thqa.ga ﬁ‘;fb "‘;Eéht pPi ed
(o't e 151 | v S fﬁctnffd & o %ﬁt e R
by various ot hag rring 6fathe OBind¥r t Rodie hyddd 4lTo0 @E:tt\t eteatiygdionc ar bon
e.g., any of tbmate m‘ﬂtbakd& whesCirediayvdapden tion dsi Zﬁtl\d&hswdncea‘s ttipritasere,

benzene, xyl dhenizyrg arericewly @OF?@P‘e?%@EF r éh Ség%: Pyggnt potassium 75

1 S maintaine at a
synt hetical |y 3ggish lmeé?‘éﬁﬁf&d PR \é:Ht BT otost Ao 180 E. Afrer this
hexaval ent - chr @i dCaRMit Bk Bdhperatubd eNls°-f rcemnrgettreo aﬂblmcaeré]@crﬁbbédlwtﬂ dabl e
| i qui d conposi t7b®A. bl fohe Subst p. &b enin@esner 2 R@shpgri ar’réxysclfhame P& evilichoy e

extensively ré- Aféﬂli haiing, &Ehﬁee‘yé‘ga"ogtle‘éﬁi‘ cPa"r?t‘s&fl FRth CRdnoh Eythstigdibre o mr\/|88Wed

1 ¢ T
in an article &b DI RYN 2] N IRec BniC O, G5 IHOh ke S SUANEE  prish G| 6
primer has Rainf)t Spnmmn fuding antdc Madomtingh pl?teu 1€ tringed, wuhawix'ml watthi ckness in
excess of 0. Qb prinkss. bamel, var Ajsh idr | la@ﬂ% f“ ’@Botﬂm RNHWM Bt (AFTMPEIT-64) | or
econony, has apﬁtﬂfrﬁ“tgh‘i"& 1?“ Mose %(‘ r’“ Gfﬂ%’?t’:i“paﬁf liaﬁ 8
stantially in gxg&SS . Tolin GarFikcs Yehous\WEh test of

the prinmer can vbﬁtshdshﬁ s)ulmtnrpat mng sﬂ tvarnisha s«ﬂTsMa =ik Imvdix.d&dt, tE:Opanels
dependent upgg Tt'hhe’am?t%@eéﬂl"@ y ta%p&ﬂn"é ra F*} ﬁ?rtlFFPt:an S‘a%

typically be Zﬁ?ﬁ L ; % i te(i( l%fés“ia éatﬁ sj}b ?Syl% a@te\spocilsl ﬂlﬁftf; 9(9I‘
i

less to provi denyapi ve reacthpisgeif sﬂifltﬁiﬁ:[ Sms‘earh’hashanérng

zinc dust pri rsallvemtsss et er*axbl estand Prepbly- o agd tdrlelatiéfnd extent ercocrgsmm mattheons of
zinc dust w tf fligional ‘é‘s e ﬁ‘hé§a‘fets rig the“tgg@ﬁa@‘}‘) Y §¢a,30

flake, or 718 ﬁ“’é'° % ’ff“i%& r‘;fn%ﬁnufthﬁc ” aandsc’ﬁ;éé“tﬁ I &g D5t Wi Xfﬁﬂ“ rr]F.

after heating tiQd xys adeyIRs, vinkK cludvBe paty- suarla tegtmmmpaalﬂet)ﬁpmayg af OXrer t
the applied Ii qamydbmt QMH\A@MY@@C%M&S such ratlort on thecfaqeedf ghe Bajllglsttheat e,

they may r e%ls dinseeq 911 % 1 1tn Tlﬁrﬂ‘%‘fsats m?f’t#ﬁéd made ﬂ‘{%\m g;th %in}oo
50-80 wei ght pem%e e neld llﬁefcfn] P tHERYor OB RnCHb oS SOl A it
evapor a- pLpr’l@ﬁ’dmdnecﬂta dmﬂtrgl prian w&@duwofwen ghuiredpigyr mmat msﬁecttm 2l shrioegh

vol atile corrportém@sﬁaﬁ‘e to |“F}@FS e ’@FZ‘;EN um’d’ty i}’ﬂeﬁsners general |y
are conposi t4oqi & gﬁﬁ{l iedragiec%n ' water is'H Ah bRt f5 2

few wei ght per Cr@srk an s o EhAURMSng BEDA Etﬂl o mt to prod@de Bcdn 1111261051’ og@i Ng
agent, and oft e,nthv\tottdsr electrddes. éi‘yp&qiibl spgtamlcbn n'etwntpmmnﬁy in shectnbimd and a tend  hal f

wei ght percent g magshe prfognader fﬂ‘ Og}la ieny o8 IF}Slhé*tf
STty " G %Ctiﬁ“"’ta.éﬁfi?‘iotéﬁ’dta‘am S e i
C

room tenperat umeo ram Yy op ﬁ:n@tctaeamcrmt Qiﬂl laC tRalbbttodd el dﬂl’tg@-@htﬁl acs

o

accel erat ed ai rweitt ymngnawclanfreme&/@t hasath abO® the watey pirfaad, layd 118-18P edgi g
percent of pet f“%‘L ‘é§°‘ ’Et?a Vel s ZOO‘,E atﬁTSFab"fé“fJ?ﬁt °“§"?‘5'9ﬁ’0522
derived hydr 05@85’“ Qlikfdck W O sheet or strip of ferru- Ll‘fl & ¥ vel?@fe he

enhanced by gmousHﬁt\AE\'lﬂl’ 'the fupder@aC bonpositier sauv\dtriod hnaweuallga:tspdcyetnfdx @agtdnon,
for exanple witdan &e mplicd tojapd heated op e]éﬁ ags| I%ﬁi@jﬁidg} ragel, It’!ﬁeé W:’élﬂle

contain, drier F&f{r‘ild ﬁ?;rsg hgma% I&e sult

etal n erc
wei ght of theist&tsaprastﬁxt SontaciOwitl LRE rHIBL &l blt§reﬁaxlu§t5an thE Iﬁg 120
acids, e.g., 1hlding clfre®S wei g per cent Ohiled. ethre C]abélg/-'hcﬁnbeeucg:bbddt
acetate. Such prﬁmgdloaegaﬁm Psl élu;;'t;svavs H‘ct‘?ﬁ’éﬁ st the "fbeéke or
conbina- at r o' B %t,t % &:tl 6&%@ e fusy § Greand
al um ni um f | aep veaﬁonwﬂt the @EONS, B gt dqt tRURdD pbilioR Sf Ih l:fs& be hﬁ& 125
as 20-40 wei ghtprpﬁedumnttavotbeenbam@imd pl us 5- EOWJﬂg)eo]@sm rautieermmeu/ﬁonywsuil t he

wel dable 50 wef” “” Rrrelan I_%%PF &f Bspglinesprimers,
nels “
those based on \91 ﬁaﬁgbggucfé %E&Ii %6‘ ibim%ﬁlmté'%l npa hGir Qfed the
or epoxy/ nel % 16€ déﬁb&h rseet p)shett) gied for Ui ISRk m&aafoinn@ﬁ BiHd inS1B0h
el ectrode- conponent, are dri ed by baking at an el e- posited priners
can typically contain vated tenperature and for a period of tine
greater than 80 wei ght percent of sufficient to vaporize volatile
conponents 55 water nedium supplied by deionized water of the
conposition, the baking tenperature 120 to avoi d any reactions between

the electri C- bei ng dependent ‘upon the applied film  ally conductive
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8 1273413 wi thin the range of
350[err] -1000[err]F. for a subsequent treatment by dipping into water,
“tinme of '0.5-10 minutes. Tenperatures below or by spraying wth wat er

whi ch has 350[err]F. and tinmes of less than 0.5 m nutes -incorporated
therein 2 -5 ounces of can provide inconplete baking whi ch@?—
cleaning solution per gallon of wat er . 5 pecially on mlIl fi:n ed

coils® may lead to The cl eani ng 1258 4i8ion is 25% by weight of 78
del et er| QUS frrm re colll tefrasodi Y. ophosphat e,
PRI e

iers; e 9 ul
25% ggp pl txon a‘ﬁlﬁﬁ%aju kﬂ égpi‘)’;?ggf"g‘% B&hg)ﬁbro@nﬁd}/ 16darring of the

di SOd' Unih" £ EnickelNdoih N aRL Ethe rollefl 6@Fi
b| nder ooed substyd aoatiodies 45j‘rar$lec’mhea WleﬂMl - Jedting solids, &hd baking

tinme rleﬂéﬁle‘FO"t Ha‘hen érawng gy tiory 13’(5 %aé}}e B§ 10 mi nutes
ARy e i afe aé?éa‘i Eer cent

pot assi Utﬁ’t‘:vel by visu@l @bsdiaméd, Q\ dl@l’p aylt@gveﬁtﬁerﬁlﬁ oh(BﬁJon I remnlxhg/dl’ oxi de. The
bath i s ava commared exlthathe gondition tOha(stanesm tbé Northl Central Regiprs ok dbhitedh%hn oven

t enper’ t‘%ﬂ‘% egfpa'@SO[ err]-180[err]F. Sigfsy xﬁ‘gure 'S ganels arg) %‘Kﬁ n%‘tagé anbi ent air

t enper at .4 cleaning, the p@t‘rrmlﬁ can be’ scru
700[ err] FUnB@d)tl’rfcﬂﬁ%&p&fﬁ%m@ﬁeé@arﬁﬂé NPkt EiBn a brush or a dry cl eani ng
pad Whl cthe |p25)ﬂe?ho berding, WNrt @prrWBDat Iretn t Bhe Pae@l{lgn al @ por ous
fibrous 2 ’ i nventi on
can be f:urnhgr@rgm@rng% “d s 31‘512 ﬁ%%%%‘kh i, ig;ielsmgrg il?tcoat ed with
any sur t glsing ddadsnbf, smonest drihen ea:m Nigom ermddxfiz:armnyg rgﬁrmsasabnmhm , the

tag me*#ually |bmsliﬂadhmganee et tthep - & dam polymprized |R§1§@d° th warm
vvat er edge Ias gﬁdﬁg% ool olrdgliﬁih‘;ra 3%@ Resi st ance
Test (Aﬁﬁﬁg rﬁ’tﬁs aBBYiC O oo p'agﬁfﬁﬁﬁlreﬂrbnaa Ihiol 8 Fordd

Cor r osi omatélg s esmaiwmoﬁ) of@mpaerdl el @ip 4t 0G5 After cmting Melsmpuh mant ed, e.g.
general | endipg |iy fcpndia d’aﬁ‘l@i 'Pgs appamejf ‘-‘hPH@at‘%s& B Py Pakipe i a 8 acquers,
Fosin < l’ﬁ,‘ﬁgﬁﬁ‘aﬁgy@gﬁiw T°e}%ﬁvﬁ8ﬁ @”%ﬁeﬁw é&y migies BhRaHER- and

var ni shes BedkBendies, as for exanple tung Ej;dmp%af ni sh. ASTM B-117-64.
In this qt‘j@éfblze bdaging sp%%r%g is speﬁ'ﬁ@ |krl1£f;stcmelbeir<soiqupmd asaéhsmeeh gg they are
p| ace %!hi the coatm smon 1 o , latex
or et AT TR AL et Ul o osi s

i ncl udi n@e Iiiﬁﬁﬂnﬁd)se olfw Srﬂl ofothe cylfnidére &dr iyh {uinegjatenf baking%r afradrjing ol Ut i on for
al kyds, B @hed aaémasl éh’ﬂn@amsdq éactatv@mns popraturedu érthw)d@tm itine, rinsed

i n wat grmeter a“ a (’svcl ﬁwﬁ‘(;f%edm F}SI :fggrm am S‘ng %H“%P ed. The
extent O&\hﬁ&pg{n nlSQHus tered, a 5 h H\%Stem Flt Mﬁmpal nts which
t est panwtis dr'&letehemr&ﬁmipaﬂ‘eﬂ bearisg Wé t hp the mxBﬁtecm& p s u&etdeﬂ Bt ude oi |

pai nts, leql gl thegpand tapproximppoly \over  the IZE P dbqné n am@w@etﬁet@;tth@awel s 95
Ak

f I :
phenol 4 %Zsrih“ﬁ%‘iqﬂﬁgl AR B Al eﬁ‘éﬁ’i‘@g R8¢ PP bing s
per f or megh Re-the bear t@pé)&Yéisur@%f y 1r&$3-r03Vdnﬂ 00 glraﬁ‘& hitte op ny fore
testing 2d6e man@tonbgemmmfn e atte 'apd  dust hwmgyatn !mgtaéer pirtidn sizobf 2.9@X- t ype

coat i ngsfhé h““gcd’g’l[‘i’ ’E*l"’d rﬁl"’t‘lﬂ‘e f“éfg‘é’ gpm peplitre of a g | i nseed
o1 pas Y TR Wt R i e dipiBn e
coatings 35 rmhd £B gl ed as m 1| tontdis h@Sitional ingredients, tHe®@ BPOSE t he
under | yi ng‘;gcmtradnd]reﬂ'h@t bertdingt is égf@rﬁed been SMernnr dfeeladelndelowsasnud@ther einto
the of EotioSitH e%fFB é“o’ Aﬁ%[ E‘ tents lication.of a
ied th

coat i Ngh Blsh? Briefly Wk el MbmdtP Ensiied f&}ythe/i Sy 15 B! 505%‘ sl h08ugn
t he substar aéfermingt theScda&d bﬂetundze,bsnapodaetﬁaafn ahd) the HBfNgdRIoh oD FhedpdBdlg t €St

panel s. fasteﬂm&ﬁlbspeem ed};fglerfaogreﬁ@w’dgim hamnq;éwn b@@hdg}'nsr ng

©
Hum di ty s%iet t ppt‘he the ! %JIQ(? vrn%@ %ﬂ els 19 this
test, w&yﬁﬁdrélsby alrﬁllérl'B@a 2 trbign test is hISS |r Pﬂ‘ g, Or seam
wel d| ng stichbag thofong agialf it cane apd odiloe. a condi ti on of 100 th

roller electrodes. Typically spot weld- percent humdity in the cablnet
and a tem ing may be perfornmed with copper elec- perature for the
anbient steamw thin the trodes at el ectrode pressures from 100 to
cabinet of 120[err]F. Panels are placed in the 45 5, 000 pounds, and at 4-5
volts and 10,000- <cabinet at a 15[ err] angle to the water surface; 110
17,000 anps operating conditions, with a the bottom edge of the panel is

8 i nches weld tinme, in cycles, from4 to 400 based above the water
surface, and the top edge on a 60-cycle frequency. Wien the weld- 10
I nches above the water surface. To ter- abl e substage can be coated

on nore than mnate the test, panels are sinply renoved 50 one surface,
e.g., a sheet or strip of ferru- fromthe cabinet. Upon renoval, panels
are 115 gi nous material, the undercoat conposition air dried and
VI sual I y |nspect ed for rust on can be applied to and heated on all
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shoul d not be construed as Iimiting the sion resistance test ("salt
spray"), results are 60 invention. In the exanples, the follow ng

reported for that porfion of the scribe lines 125 procedures have been
enpl oyed. show ng corrosion as determ ned by visual

Pr epar ati erZbf @ Panel s i nspection of these |ines.

Steel test panels (4" X 12" unless ot he{i7 . in A dhesion W se q
speci fi ed, afld al | bei ng cold roll ed, A4 freshly mnted, i.e., Q-

uncircul ated, 65 | ow carbon steel pane&.sl)l gre prepar ed for United States
nickel coin is firmy;hehd in 130 Percent Corrosion

1 273 413 Ingredient Hours In 9 Invisgie-Sgkab P pl | ers
the pliers are nmanWalReientdi sposefinelt the al’liqre of thBendoni cal &epef ace,

held in a pos?tNe# such that a pgrtion of64the angl 8 of defofNtion or arc
travel of the rim of the nickgl coin g9ri@cts tRgn of he roblgrg bearing
bei ng aproxi mately 100[err]. cpated su3strate at Nnghout a 4B[err] angle.
The Weather Rack Testing 6 + 19260 5 ni &8I coin ©s then drawn
across the pdfel Corrosi on prﬁ,ecti on }g}lnder weai’heri ng Of or about two
i nches. The typg;gfzg@ating condtions ig3obtai nedgby nountidqg test

fl aki ng and/ or chi pp| ng i s eval uat ed qualuls panel soon an oukdoor rack to

expose the tative vi sual 3('.)'b”serva nd parkl&  panekd It o
weat heri ng céﬁdPF#’oP@be%’\g’al i ng are ed Wi H %he condltlion of a

stan- in the Nepihzfsemntral Regi op2 of thelﬁ Rided 65,,;@ odard t(ggﬁl goanel .
States. The test panels are nount®d for 160Panel Bewdi ng

such exposure a$% HB:PObt ai ned durily | at e 112 each boy@ err] Béthd
aut um. 20 UN'BEss NdtliBsted.se specified in the exanples, Paint Film t he
panel bending, whetr q,agqur B{B&i q)rp 4§_g§¢rsgla path N€ paint film referred to in the

exanples 70 15 ance ben s a commerci al
white al kyd enamel™ for °“‘f é’a%?ggf é??ﬁ’negeﬁéofw?ﬁﬁsp%%ﬂtdgfp “obt ai nedl bg@t
coat typically & Ialbe‘G lig)fh eMe| polyacylivn agidl o gmﬁgg%ﬁ?craate
ACTY ; ¢ 1
panel ol Lhe o AL ﬁﬁﬁ“ﬁd 2 BB E AR sl Eioes
of shortest 1) a8 B such/cB4hngs HElk o <3l o e Lol thU@iposition then

manual | y bendi rcgntadmeg peinel anwets bhephospy@tcermd pat thebdve yas s @O batriET éoatd
phthalic 75 20 ae'é @“ nar@matsalwﬁqrae@ E ?trfen %‘ﬁés g fredugipg @r@ﬁgﬁ 70

ol yeer ne. T ST ot IGHERET o Ry Ty
posi ti oned at wat R EoBrné os ela asrha s\zﬂuﬁ&ipﬁdsté/t&zf] solidsSdvatentestge t
obt ai n t he bendaetbeap bumted to 90F b@dmmdﬁmas 2frewesght pefcann aapﬂl@f 243 Fio&pdslﬁc
mately the i d ﬁéﬂs T GRRRG IR R e o
panels with {h wh ﬁi chﬁdaﬁ}ﬁ cbsim ofps%ﬂ-éjéoo %(npoﬁ?ﬁ

coating is curaeaibdd bakiengath Moraned y28’50\cmsua Alsasq@eﬁcrrwmm the sab)eltemdsm have
a_bend Convectmsmw B i i e . 10
go[err] 1 € e er/f~buianot com-
Beari ng Bend g5 tection for the Exarlrlzgp t:i‘j% x@?m ﬁgﬁ gg:r Bakl lnuegl;x n?;-e
beari ng bend| ng szelspaacprfepadi A coateifastdeparrﬁllu& baite ¢fr @ha plﬁﬁlicaand:lemmthebed

t he exanpl es, braviefibayy g rieh $10 e fﬂarﬂ@!e eondaned by
dipping in 85 %Q:ﬁp?gé#g%a lgzzhﬁq s su %d&yn MSmﬁ nﬁogogt' ng

conposi tion, spaEkithég .Habeeb in RDSHblel QBriiRG méshﬁnpaﬁamﬁgucngesh anel
on and draini ria%ll wmewght:mmsoftﬁmhath hoplessf rsouibing hashbeeu theiambéfmw end
ro!

of the cylindercieatie t % ?ﬁgk atiop 05 SF‘C %r eachyjpanet 5| jonder
has a 1 1/ 4-i ndA%eg H‘é’ ﬁe’é is aa‘f“f’OSS on, AP PRI e coating i$
meter and its upper annular surface on V\:hl ch dry to the touch and then
baki ng. Baking 90 35 the panel is placed is beveled inwardly. proceeds

under infrared | anps at a sub- After the panel is thus centered, a one-
strate tenperature of up to 450[err]F. for a tine i nch dianmeter, chroned
steel bearing is up to 1 mnute. The panels are -then bent pl aced on the

panel approximately over the to a 90[err] bend in accordance with the pro-
centre of the hollow core of the cylinder. cedure described hereinabove.
Coating 95 40 Adie is then gradually pressed dowmmwardly baths for the

panel contain 40 grans per on to the bearing up to a pressure of litre
CrJerr] and 200 grans per litre of zinc 2000 psi. Upon renoval of the
die and dust having an average particle size of 2.9 t he bearing, the

panel exhibits a dinple mcrons, as well as 0.5 gram per litre of a
conformng to the roundness of the bear- surface active agent, typically a
| i gnosul fo- 100 45 ing and having a depth of about 1/4-inch. nate, in a

t - but anol nedium Were baths Mandr el Bendi ng

contain additional ingredients, these have When mandrel test bending
i's speC|f|ed been shomn |n the table beIOM/as wei ght in the exanpl es
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carried out by the procedure of ASTM In the table below, results are
reported 105 50 D-522. Briefly, —thetesting-nethod-consi sts-—for-the-sal t—
spray test both for the face of in deform ng the coated netal panel by
the panel and the bent portion of the panel fasteni ng the panel
tangentially to the sur- face. Panels which have not been bent before \\
face of a,gconical steel mandrel and ing testing are shown as " )
tested"'f!) t he the sheet 1o con{g’?%%?o the shape of the hend ﬁo@
Buration of exposure of the panels 148,h5% mandrel by means of a roller
bearing, rotat- gdduidnipe test is also reported in tlrerckmidoerosion abl e about
the |l ong axis ofingredient.one and bel ow. Hows In 14 In Condensing Humidity

1 273 413 Wi. Percent Panel Test 1 oScribe Face
Table 1 5 Nome Additional1 27 0 0
Per cent Corr%é%oﬁolyacryhc ~ I'3gr edi ent 24 each both 0 botofrs I n
In Salt Sprafd . Rercent 27 Pangl o Test
Bend % ERY Nong o 1 0 64
0 10 4 2 gg , 0 64
0.79%0 ZaCl, 1-3 eac]
0 Kozt 45 72 each ‘ﬁm 0 fome cach
both 0 o.7%gﬂfg@n-gn,o 13 64 each all 9 531
N. T. 15 4-5 67 each ﬁm:h 0 both98
N. T. 0.25 O0Vol. QPercent 1 136 7NS. 0161
0 H.PG3# Quench 23 160 each S. 6%
<1 0 0. 7%2nCl [ err 3eg % el },’° 13
0 <1l 7 360 gs o 113
0 20 ngl = No Scribe. 3-7+ 258 each
all 0 hedd Lesditsl @omddstra®® (WOGRduekr ] 6H[ err] O Example 3 1-4 235
each abhdefking humidity adotrodion resistance Panels are prepared and coated I the
235 for panelf) containing even miaqr amounts] mEpRery) igsp ’EPC% )1 hereinbefore with theo
160 "each 25 of ‘Ph‘”(? r id or inorgan Qlﬁ or&gd composmon o ample 1. The coated 3

salts, as wel as 1or coated pane anels are quenched in a weak phosphoric 40
160 in phos onc acid. Such excelle corrosxonl &kﬂ[‘&m ifthd the acid in amounts 1-2
112 each resistand®Gf Rot @nly demonstrat dn nd0 shdwnTin the thige bélfe\&tlelcb as shown h =

Panel s di diaqesnbmalsn@mg%w Ynge put through _the-taplg lorv Pn%n@e

Cont ot noo B SRR Dot ot S R A R
ous

show the exg Pc%ﬂ sion[Ae: @'hU ré Gfoaﬁ?th vep@s&ﬁé'd’ YhAtHen Bent as
COrrosi on pretisg theehy dthaistaidg lthe debimblehras- desaibell Jedintufore.polny ger bt e; thi s

pol yacryl ?g egendedl cconesios) p wp}o%ﬁe@ﬁtbybufsa pIehEy Jdensuch pasely suidi t i onal

i ngr edi ent” PePrPRLE CIHRIYMY ing as 68L& $EFPEUE coatings from a
bath snal5p part of the coat| ng bat h Tbleposi tion cont ai ni ng m nor
amount s of prﬂ ‘Hffﬁl c and does ngj, hehave as a bsz’F" C‘?ﬁf"i‘ ng acid or
an inorganic pﬁmengiorrosp&)@l pro- m:,;l n, bpkefunct 199;7,5 S a90’° el Ng
conmpound 70 ° teCtr'(% W th such, ositiops is nof,only t he

hexaval entsscllﬁ «thl.ﬁg sy degcri bed %%”Bbt ai negl on unwobked faceso ‘of the
panels in the “af orénent i oned U. S. matent 3185596. obut al so ®n portions
of the panel $2Aite?0: The ution tot%thé’ol i ds betat ent d*ﬂ'h 0 have
been subj ect & o §H: P&{wlhg bef or £ percedt,®a pH il 8-3, a

specific ex osure to s r testln Addltlonal gravity of 1.009,

and a Vi 50685| b enched 1 jor ¥ e Qypichid achi eved
even measurg @gmég‘%f% patgpon ; bl“gj%f g@g}g;ﬂ %eweﬁep 8% nded

exposur e, onextp:an&ﬁonm@sgmﬁé ersatnfs OceslSOOPmemtAp@use are eachl &tibddNgd i n t he

bath for neam 8 pessty-which Wﬁs teg fon tohthe crandegdnge
{nuous. hABrE? af (e wﬁg v%“fm% oshes *ﬁﬂ’?“@*&%‘igﬂ g ne
Exanple 1 "nd vi'su aﬁ@fems on and heffifefachd Qibjecttd & the KO P 8

aci d/ zi nc pomﬂat/nan@utaan@tep@rgmas 8®scrtbed ttesttfoxoi‘f haws. t he coatin corrp03| tion.

pOSI t | on esulfts of such testing f(EXg_l apels

oSt | oo R Rl TR RS T Ao SR AGD A oo

coated as deﬁr aveﬁlgd pareclbalwopwp&l&s:nhm | Ber@®i demdnBtratihf) Ghe desxﬁ{ﬂb

her ei nabove zwi -butarobmediyny Grgibath alo contaibd etection sughitved doresubeps ceutkdf ﬂﬂth t he
condens- ﬁ%l%&gﬁ’?n | e g’a“%e?"é‘l’f’%‘é’“&dﬁ the rﬁ?‘hgwmm dity test

for the faCeobl thitabn e A1} hs FG&FH;%'&hs M b?”ts

such and, whdrtee gaadt exdpedftMencmé defghaed  adnciag @vigc en shown

in the tabl epanglsCidnd . |Afterbakig ip theabeveg sloag &h 0t2ésn°11rng @mber are Hednady i n

wei ght percent of the bath unless scribing has been descri bed

her ei nbef ore. ot herwi se specified. The polyacrylic acid Duration of

such testing for each panel is



additional ingredient is a water sol ution of also reported in the table.

90__ i -~ ——e— 1 273 413
11 Table 2 Addi t i onal
Per cent Cor i on I ngr edi ent Hours In
I n Condens@ﬂum' dity W . Percent Panel Test
Scri be 12 Face 5 None 1273 413 1 27 12
0 0 2 0804 Pol yack \Ll G s s ) d—eareh
both 0 RiP a dry cleAGihgl pad. Theo 200/@rairh @ér' jufeCifatig’ dbove-mentioned 1
27 gdnl? ‘%%torolus, aﬁbrrgusc padOg p:;nt.hetlc zinc, 40 grams per litre 5, and ) weight ~
64 fiber and @ impregnated with abr %G‘wo percent of ZnCl.. Al% four trods aré b:ated

dipped a t-butanol bath co or a time, a
20 3 fgglsmgr 0, gr. slger litre of pq‘%iered zinc- _}B/sznpﬂit‘éris shown in the tabli ow.
23 each having @ I"average particle siad | ofO 29 The rods are then sub]ected either to con-4 5
72 each micronsp @0 lgraﬂls per litre CP@Qtahd 05 den@z?,%mlwq ; 1-3
64 each volume mmgnt of phos%}(lionc ?S tgiescnbed o el?n thc table below suﬁl 5 '

T cleaned r ar esti;

67 each 10 by gl(]:))pl Englt ‘butanol bathb&inaoﬁd 25 S{I/)‘Yn Per cent
136 Iﬁ Iél[ee"r r] P4 Quench 2-3
160 each bot H4 4-5
184 each ' N.(E‘ure bot hCaydensing Humidity . Salt Spray 6
208 N. 73 e Cure Tempy ggﬂ C Percer:: ﬁf:t CIo)i:g ion

" Qo ° TOS' .
360 Rod F 0 20"s = °’§ Thede results
dermonstr &e It he eli@ el | ent‘9° -520 48 Exanptk 3 d{;ondenm ng, humi di ty
corrosion re%| st an‘(g 1% are pggpared andgcoated in the for panels

cont ai ni ng even m Rer am)lngS mannes descri bed- herei gbef ore w tdn t he 25 of

phosphoric acjd or ino f : d.... The
coat ed 305:%11 eéogove resui ;EH&.L; %Dﬁs%g%d %%%1%3&2% zdﬁxﬁﬁﬁ E%Slﬁlé quenched
in a weak ph@sphaitibe e4hlbit excanarphwsrph@r i EhmpmelssmehxeeMdI anthe aanr 3%5i on

aci d bath cestainfr gpﬁeth%leqnée ‘1‘%‘ ho _eT desfaﬁe %Eﬁf ad pltar baking '
demonst r at e erat@j%% s e bl B ey %el BRMLplelleg T aces
but al so sl St cofpdsiPn laﬂﬁsalew&d pagho tHaesalt Wa ang aame i s

quenched i mu&Ocﬂrmg tthe seldededtte beehighly Myre follewing mwlrfremthmttemay 8% pl ace

of an aci d euifeble Hfor Areteciipg ¢he rods; §¥aéfﬁbet° %Wégfige‘s’ﬁﬁ%f 'b?“h tuiB\’e no

osten-  queffERBY panefsg,afe t hen scribe undsgob cSRNGdyi on af ter
360 hour sqof Te@npdnbls Qe prepaR@eds adsaibed d&SeCdNeb&xd eftirel &nﬁronaeor-
t esting, thﬁfoeé:)yndjmdsn rﬂ&tm ertﬁrecr@% é’odlag’fdes%er Med5‘he¥<b|4ﬁ°b ore.

In the tabl ghow WERCeHERME | ‘%Bﬁn z];o § eﬁib?ﬁcﬁ £ E“?%i%i Ly are
reported fo 5,3, Qg%'%hﬁle% kiGord Cé &ﬂi@c 1d and water |
jected toss gﬁﬁlls tperSkitreadyf CrOgtand D@ weight which cormposxtlons receive, after applica-

Tabl e 3 per¢enyy wemreﬂp in a t—buta;llol med{)l(l)l“lll tloln ef'ﬁl a metal surface, a deposition of 9°per cent
i nothr 1s epared as above verulent

Corrosion descnlje ;3" ’m l:'prafcn'emc’,ntloned e %ﬁaﬁﬁe 8 I'n
Salt Spray manner ¥Plthe 4Hv& Bkth containinP@0@|  Test panels ard Efrbpared as deshide@

Scri be 50 gramgeerBMCbowdered ANenboweysat e abﬂvy and cdated in the manrkr @ds6ribed 0
N. T. bath apd l\Zronagg; cor@anf%neweéghf ]pp:q Three papels are coa@owth com- 93

0 cent n containing 35 ﬁﬁ; per litre of 0

heatmg both_panels in the above- CrO; and 200 grams pe of powdered
0 mentuéed mannert) eazﬁ/@anki[leﬁchbda%&r lzinc having an dverage particle sizd é602@ach

both 0 55 sutimteﬂl for 24 hours Botthe @ondensing O nfi&%hsH erep seme] coated with 3.
360 each hurgidjty gpst. After suc}%t sting the panels %rpﬁaos on con :grmpef ’é?e 60
S ZlnC an

From Tabl e Y‘i‘é&f@f e T ot Sl rieRi GG N S 1A OF oy p°Wd° WK 08 onaP llmeldane| s ar e
guenched ajoiig) &brsbe mrﬁcltmdldeglohdmmxrfgl rhst apadveted %bjcﬁﬂﬁ(ﬁﬂon contadnidpaiodd of 0. 2

vol une pe@ desirallt sordsion| Tesigayce , achg Z“&
excel - aci @ueh °°““P‘§ﬁ’t°£}§&! g)gfeéﬁ’?t F’é‘?ﬁtg’f aqg th’;flfla aﬁgl s A
and C are eacfissphddie ﬂdpared b1 GleRMRA fOAft& Bﬁ 11n WEthb§Re-SCT i bed
subj ect ed f abovdand@uatal indiallhby dmpniemsan @Emtemrmnm toue tptml Juwibs teacht e net al

and addi - Shors mtala'ee&*?sfq i e béﬁh “F’ gough O 3 by, bent
before subJ §§§ gt‘%, HEhehd? SAftertih %ﬁa@ A y'g y a%@@l“ oned 85
umi

Exanp are removed and excessrrmﬁg n@idmartte Sabby ing &Qr ay
Test panel s daried pireap slreephnels HeYSTE ispraypd et Fﬁ!@wr 2§nd1c1m% resulting from
70 with a composmon containing 150 grams each bath 1is scribed and subjected -
per litre of zinc powder havmg an average to the weather rack test In the 1s
particle size of 2.9 microns to prepare table below results of such testing are



above and coated in the manner descri bed Results of such testing for al
panels 70 above with a coating conposition containing show freedom from

corrosion on panel 150 grams per litre powdered zin¢ having Taces, |
scri bes and bends after both tests, 90 an average particle size of «2.9
m crons, in thereby denonstrating the desirable pro- a t-butanol

30
i nvent i oskown 7 aloflg ppttl tdamsieisn ¢ir ahéless gapiele AverOofBrinc Tt and the 5
Exanpl e ®st. Addigippadly, ot banglondremh neckl O weiglan® gheomitunt ineth€retiting,r both  Four hi gh
tensile ‘@b .ﬁ‘m fftoymin mﬁglertﬁ?gtéef gslso in miligrame, gerpwgmare Sooli pped t herein are
desi gnated” comncr et e I'ch eacn measure 12 jnches panels C and D. After
baking in the above- long by é 2> 4 ngh i n.&i ameter are cl eaned 12
1 273 413 S & Fg 12 by rubbing with a
-dry cleaning pad. The 200 gfkapgs per Iitreé%f t he above-nenti oned pad is
a porous, fibrous pad of synighétgcng\nc, wgrans per litre CrJerr], and
1 wei ght fiber and is inpgefnated ith asive. Two percent of
.ZnC[err]. Al four rods are®hgated rods gsre dipped in a t-butanol bath
con- in a muffle furnace for & & ®e,Sand @gsto 5 taining 200 grans per
litre of powdered zinc a tegpgrature, as s®wn in the table below 15
havi ng an aver age particleéigﬂéeootig;9 ThEe, rods are then subjected either
to con- mcrons, 40 gr&g Per litve O F%rr], and 0.5 densing hunidity
or to salt spray testing vegl ume percent; of phosphoric acid. as
descri bed herei nabove. Res P Two additional cleaned rods
are coated testing are sh |l ow. 10 by dipping in a
t - but anol bath cont ai ni ng
Tabl e 4 Cur
. Salt Spray
Test Per cent Rod Yy
Corrosi on Hrs. Cor r o8
3
5

medi ut8 One bath al so contains ti@g341@n achi eved for substrates ﬁfg%f?LV“th

ECorr

sing H
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ing§o
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=
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@e@d Hrs
w30
48~ D
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ing hl@l

Condensing Hum dity

. Test Per cent
err]F. Hrs.
105

2 105
0 3
- 4 45
0 The
i ng about 200 m | ligrans per
square foot of panel surface
|l ent corrosion These panels
from both the condensing
= baki ng ity and salt spray
and 45[err]. t enperature
the panels are subjected 35
he salt spray test for a total
ighly hours. follow ng
r protecting the rods

— D Pe,

(7))

7 80
Gy 0
0
H

.490[err]-520[err] 48
490-520[ err] -

45 800[ err] v« ©
800[ err] - Ry & -
above results thus dermnﬂra& e pan
30 rods coated with form&eﬂ§ off the
of zinc dust. sent inveng exhib
are then baked in the nman- . resi sta
hum d- ner descri bed hereinpéiore and &ft
test even for very high parelg are Q§n§_2
cured coating conpositions. & @After Bendi n
Such conpositions and el evated tenpera-< t
of 47 ture curing thus are deened t@&
renoval fromthe salt sprangqﬂ suit &b o]
agai nst test the panels arq;ﬁpggegtgg & » at t he corrosion.

bend and on the face of the gé@e@sgfeg T g Exanpl e 6
corrosion and are found to bg:gonpletelﬁ‘ §§ Test panels are prepared as
described free over the entfre panel s@rface from cor- above and
coated in the manner described, rosion Botf%sfor panels bent 25[err] and
45[err]. 85 above with a,é?ating cofpo3ieti on contain- These results
-thereby denpnstrate the § 3dng 300 gxanmBSper litre powdered zinc hav-

' whoegedsby8 5 ing an average particle size
e oRi cEace @ and water 45 40 grams per

o g
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=gt Qm?chacoﬁﬁositions receive, after applica
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ion achievedd with coat

Hrs. Fage
N
=

120
120
120

ect:
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desirabl e corrosion protecti
of 2.9 mcrons, conposition
.litre of G Jerr], and 0.4

r&tio

RO s 7.

v=d

s Codh

- percent succi ni m de, - a t-butaBlolJgedium tion to a netal surface,
a deposition of 90 Anotther test paﬁeﬁ*§§ prepared as above

pul verul ent zinc. descﬁiﬁbd and cd?tedgln t he af orenmenti oned

Exanpl e 8 manner in the above bath containing 300 Test panels are
prepared as described 50 grans per litre powdered zinc; however, the above
and coated in the manner descri bed bath additionally contains one

wei ght per- above. Three panels are coated with com 95 cent of

MCl [err]. position containing 35 grans per litre
of After heating both panels in the above- CJerr] and 200 grans
per litre of powdered menti oned manner, each panel is scribed and

zinc having an average particle size of 2.9



55 subjected for 24 hours to the condensing mcrons. Three panels are

coated with a humdity test. After such testing the panels
conposition containing 200 grans per litre 100 are visually inspected
and found to be e of the sane powdered zinc and 45 grans from
corrosion on bgﬁﬁnel surfaces and per litre of G Jerr]. Three

addi tional pgg al ong scribe I| nqs27§hll;s dem)nst ratl ng the are 14

coated in a . de .
achi eved for grans per |IE‘R@1ﬂbf9the powder ednz;,mm s{mdes a_long sun)la lines, and
conposi tions of mmqstmlstarelmwemllaodﬁscmbﬂfs therebeme rthvis | demensiratingy excel . Al

of the coat- gpove and coated in the manner des t osion resistance achieved

- it f sent invention
conposi ti ons ""%&5 %m?%f B i e ™ PYEYE Palitiis At © T Epar edsas
itr

descri bed geddine, Rivihg a@MEJgS i fPaﬁdIbE‘at&Qﬁbtﬁred and costde desad
coated initi aI I yart:gle siz g @) niigrora, mnengﬁtemiéd cmdrhgegm; homie W gé’rbufaﬁ‘drﬁ)at@ach
65 wat er nedi uned ) P9 t CRDROGHD g}j p’ggf fough
90 and sub- ;o Bk aﬁ‘ﬁf’ gﬁa' cﬂﬁﬁ&s g nxgre or Ipé’mclb 5025 @0
salt spray. Adodi-d‘dl RMY If ,35)@@0@1@% a kdl3trate midatg rats

lmo? moile.r
After the panel gmpﬁramm Ha(tmaﬂmt H6q E scrl hed dig %‘2 ter baking e
renoved and exce é&gv%%h gﬁ ) 225“@ s“q @g‘ﬁ‘ﬂben NS pﬁ{‘f?ﬂ dity
drained from iﬁ@uﬂ?éﬁ S hndl! y sh [nl 43 fable WABwRBAE banels 35

resulting from ¢hr&1@hm Bndasubjperabter PisauB ot arertmgscmsﬁ daﬂspanesaeda befgaih h | s

scribed and sths @ev;t';e@sorlcﬁ sqlleprpy ﬁqsbtﬁféz'%ﬁ@nﬁs i ] E %0 e
the weather r&¢ %@f‘fm zemi it °§|°§Shsfrg§th§f g ns to
prepare tablgo % vaaﬂre f(ﬁﬁdﬁd‘- ftRh | RYindla® shown hen JSbelow in the table 40
1273 413 13 papsgown along with durations
of the as well as the weight of zinc dudt” and the . test. Add|t| onal |y,

for panels from Nga(’,"ﬁ o wei ght qgf chronium jn f’ﬁ‘e"cgé’f’gm: 54t h ”’“g‘c}yﬂt h,

there is shown i nP¥¥ table bel W 'the also i mlli gram; per square f oot .
coating wei ghy,in nil ligrans piat e%“(ﬁuare fodd,d[err] :}1 0. 14 all 0

1273 413 2 184 each both 0 14 both 0** both 0
Exanple 9 on panel surfaces, along scribe |ines, and

Two test panels Nile 'prl‘e%aTeétﬁd as described at the bend, thus denobnstrating
t he excel - abb¥e’ Bend. coated in the manner described |ent corrosion

resi stance achi evegbfigy psach above with a coating conposition containing

conposi tions th sen ntlon 5 75 grans per litre of CrCIerr]
and 500 grams% Coflcal manﬁlﬁ&gé/% itre

powder ed zi nc, haTh» %@eson oh Ir[he bfg’géﬁﬁgfe%ﬁb a%%qm%ddes'

particle size osal‘?'sp @%fg ,on Oschi RADBVAGWEY Brea70
t - but anol coati @¢faces Qiirfabd3e danelase areeched)aiealatamdozwqmsmrlon

cont ai ni ng 355@reaame4)eﬂstlrig1 Whleh Sugfaegﬁd@ |PchP5(B riondbe foHeh @Mebﬂ?) t he
rlerr] and 200 e i 5 S e o tﬁ%f;%d%érﬁm idd to
baki ng under i nf}& n NRVHAGE RRifRFAge fﬂﬂf S bned 26 6 tume 75ed
| anps for 35 secongs at aEﬁMbsetIIate mcron@ercél'd’qep a!hetiltsaade Bek dt | wwot he

1 A
manner t emper alfaur eesurpambs %ﬂ%‘;&aﬁ %F P’;’}sds té & ! safg r%]&gﬂdbﬁeﬁ‘e r’éemam ore

and after baki ane %Pal{;‘:la; A Aaehankis abecriitienched
ina bath of O, GRRE per e D@ION Gondendi thiRidie EsE MDuriaSEENe i C
aci d. phosphori 0 &ﬁlhﬂ perllércStfhﬁB lemtdhymme:ac hhepaneas well as ¢lrei oty of bush testingAs
shown in the ®alflke, bed 200 ssemerydia|os PS%de‘re 37 3 Sty %[%?SF]Pa“"éhdF Sppadlet ed
for 936 hours td‘“iﬁi‘?@‘ﬁ@@}%ﬁé? vy a,é}ﬁﬁaoél P pERel's are bent in the

above-describ sSpray test. After ?g)agner al so as shown in the
tabl e bel ow. such extended corrosion t anggch# Ehirbgbn Thereafter,

each panel is subjggted toHmg eacarpeng! IS Vieswal | yaon&ﬁﬂﬁgtmmd@nd
both salt spray tgst and the resul%z q;ces&ggr@j%o panels areypund to be
&Iy

free from corrggsi t esti nggzare shogsy hgre owin-the tale. 40

Table 6 Nunbee of - 22.5 P@r cent
Corrosion, Salt Bpray — Panell‘%T Pedrs O Face
Bend N.BCL I N Tested. 3 304 each all 0
all 0O* all 0 45 4 240 each all 0

all 0O+ N. T.



2 184 each both O both 0** bot h

0 N. T. = Not Tested. * 90[err] Bend. + Bearing Bend. 50 **
Coni cal wandi el "bend. The above results thus show the highly the
manner descri bed above; one of these desi rabl e corrosi on protlection
achieved in (panel A) is quenched in a water bath and saléﬂ}ﬁray

testipg not only on scribed panely,;45j¢ renaining two (panels B a,hd C are
70 surfaces but on __panel curfzamaq under _are quenched in a hath of 0 2

vol ume pefy. B5.Exkandad; Les! iRGhi Cahv1§ Li,ages H&@Mﬁs BeGfasufk@Mn PhOSP
aci d. Theiek@ttsioh pfpagin acived for csaibd] QCNED! Pérl RES with ab BRmIGE @ivent bend, t he
bear - |Ps1el§datmudtf§omdb | caufainipg niix-s emepadd synthaically frqmm getdewh amk t he coni cal

mandr e} "HENE" ABRPTHErdGIE divIEad arfvias adiesh %‘,,3‘?50 Pa ‘é? . Primer i ch have

been descrided faeiieid Behoses: de«cme@mﬁa e]g e fffa i dthnda: 2 vol ume 75
Exanpl e abdve and are dipped into a bath @efabeiat 49 hxsipbar h@,,mfdﬂ«; butT ARhdut kigt 22 WO 60
Four teé‘ﬁ Jpeine|per “NE&%LSP 'guwhed( byg' Chmm(.r}am geatieng are All driel Br 3are scri bed

and sup<reoy PG Rl LR GPegd o the sal
Spray %§I'Emce ‘lell Qatef BReR -dipping, R c Es@%&@% sigk et - but anol
ing two npratseérs rerfidvad drof, thal‘lmthSldh]eBtheideetcﬁ) pane] bat h containing 3% grans per

litre Ofop %{gﬁ&%"@dcfmé’ﬁs shamdi di & foltre@mls Mhat . j thh twf pB@er 50 grans

per Ilgrg aw% 1Pee g "rdesult of such
testl%ggutﬁﬁatét cliperatu et grarrsmﬁpergg Jtlgt r%gg wn for these

panel s i nAtdreodliab| these two mnﬁimarhaoaten uanheasaekacge qﬁariesmiree msaafterf 352. 9 bel ow.
mi cr ons Witth giegich tﬂﬁg‘egé#ﬁ‘@gs atg figst F]eét”@FP"F? glgscribed hereinbefore. The
al ~ result such {

Tabl eaq weig t per gallon an initi esting as well as the dura- P t
a solids volume of 50 percent, and containing mon of the test ar&@ﬂ the table below' C' CEN
Cor r osi Gritially 84.5P@ight percent of notH@M-S as “salt spray’ ugph'rﬁ-)he field is Hours

Condensmﬂvg Reionritadingeythis primer isfeduced to rust ovér6Be face of the pafddosuffmee &40scri be

N.T. 90 B Table 8163 0% face & scribe
- N. T. C Y68 Hrs. Sait
22. 5 0 D Pretreatment Primer Sopay Resistance

_ Cure Time kled Rust 9% Red Rust
22.5 45 Panel N8, Ptébl‘-lét‘% %?t Mi 3
1 573 413p retredtmen in inutes at Sciz e in FJIeﬁe above

results thés show tﬂ% desir- @ vi scos@y of 45 %econds a0 neasured on

abl e corrosion proteetion achieved for goated aggNo. 4 Foq%l cup wth an
aromati c sdl vent Yeanel s prepared froin bat hs ceontai ni ngtm x- prepared
synt hgsi gald yrfideom petrol eum and tures of alum ni um and zi nc powders.
havi ng aé;éhl ashlpofl tQ 142 &gl ]t 150[151 F. Prinme

St e i o,k Gt A Sytlimangerse e o

Two testcommllsotamen pbaped ed tmc&lesqm afe tdoaRe @mgg@;a@b@cgngede scrubbed
and cl_g&iredon of t O‘V@alahcprmee amplppedvhpmttb aanblatbln Vsmalt isprbtivg, easssdescrl bed

her ei ﬁgﬁf?ﬁg D E‘ ition. eF“S‘I |°t‘r‘ée deceCpiOther r] suppl i ed
by chr Qm}*&%}aﬁi ?rsﬁér% énﬁtjf(l) nlit%;-%r@ sﬂ&dmelq é)fabl}létbelow&%}] offf"¢®aci'd as wel | as
0.5 gl‘alm’Bfntplemsddllhl’cemblmtlhmtwﬁB thenwcﬁ)d‘l alr ci rcul atrigzig ooven to a 10 of
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I’

168 Hr s.codtiap tover such treatment. All panels are Corrosion protEdt tee!pr i mer
Spray Resi stance TI me Cure Tine
% Red Rust % Red Rust



45 Panel No. Pr et r eat nent In M nutes In M nutes at Scri be

in Field 1 No -- 3

20 S g e e g _ N _ -—
70 @?0 3 Yes 3 3
30 r 4 Yes 3 3
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red rust on andstreated the Eg er desc %stl n the face 3§g t he
panel . The resssl tS4fromtheyé305 75 anpl e 12Red Rust 320

above table and the subsequent extended The panels thus pre ar ed for
testing are testifg of the®»ne paneléthus cl ?‘?fy denon- one 6% ar e st eel
panel , one panel whth only yatrate t de5| ra enhancerrent in ro-

the initial sugface treatnent, one panel with 'sion protection obtained by
the conbination 8only theYpriner, ¥esd | ast| Red Ruganel with o0f445 he
chromc acid pretr%at nent @n used Y& 80 th% Ui al surface %at ment
plus the primer |n conj unc Ton with wel dabt & Pri ner. codtl ng over

Phe
19-120 1 f
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d ed’
a pretreat nent ato ngegademrf Egl t}lx?'t %C 141:415 égﬂ BQEffI:ilrlc :':F g?ﬂ ]’?rg}“rt agent an% el her
combi nat | on wi t Aok et ettt dAledl] BPOXY g/ ESb 7B NAES, 200 /105 the
COrrosi on protgpcirbwde & Mighiyr dkirableSdnharlaéeint gh |dnts1 tak ahdvh & wieei g bEew. gmsd o0

of 20 10 for tlmrrpwerws “;%te ed to great@'rpetsi? ﬂgatelslz@yed mm?m;ﬂg
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t hough the us8 position vinmirdrg 40yg. /bf(eBBs perditmyisatasds rfisa-air3pressure panlstluaad: isdhr Tleﬁ'ce
treat nent al one ®fi ¢S dfildd S“%Cthr“‘eﬁPl%ﬂ 528 No. Aghiqest goaging wighty foth e aging. in

| ess than an hour of protection to first red matic solvent described in

Exanpl e 12. The 15 rust on the face of the panel. Six primer
coated panels are dried by plac- Exanpl e 14

ing for 4 mnutes in an air circulating oven Ten panel s are prepared
as described and thereby obtaining a substrate tenpera- 40 above for

testlng Si x panels are d| pped into tgre up to 425[err]F. Priner coating
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20 litre of G err] and 200 grams per litre of panel. Al panels are then
subj ected to the powdered zinc netal having average par- salt spray
corrosion resistance-test—as-ges————tt+cte-stze—of-2.-9 At crons.—Af ter-

di pping, the cribed hereinabove. The results of such 45 c%SIX panel s
are renoved fromthe bath, ex- testing are shown in the té@;ﬁ bel ow.

Tabl e, _10 r595|0n

Resi stfance in Salt S;Lay 1273 413

Coat i ng q Eée 1 r eaf ment Pri frer
Fai | ur emﬂhgrams per square foot ﬁm ese pane s gre also ust NO
are also shown in the table, and are_jdentiffed in the table below the 20
Red RuShverage particle size of rthe 21 After “Standa#d B” panels. These Y@Bverulent- No
Red Rus#pplication of this pulverulent z8it0all metal-freGpanels are included asYelbasis for No
Red Rué anels, containing dry or moist coa %1@00%5 compagison thh the pulvelv@%t-zmc-oon- No
Red Ru Eosmon as shown in the table be fus ~ faining Is and are coated an coat- Y
e Skinc dust, are baked under infrar s ings cured Th the manner described herein- 25 es
Bl i St er at a substrate temperature of up to 4355“% above, As 6indicatcd in the tabfsO below, Yes
"Bl i st er for a time up to one minute. 80+  some of th@e comparative panels hjad some Yes
Bl i st In the table below, results are ang: the zmc-cont:gmng panels are ooat%s
ported for panels, ¢ geéi only with the C/S with the alky: zil amel described above,
Yes composition, free from zinc dust, the msultmg tmgs cmed described 30 Yes
: Yes which panclsR&veI 1<Ruﬁﬁed in the table as hereinbelow. 4 10 Yes
the “Standgmd els. Also, compar: In the tatﬂkgf)sults are reporfdd| for g@ r ust by
i e
116 189 ﬁ@ﬁfx‘i B{ﬁm gﬁéﬁ ""Lf%) 5d'§2§‘dﬁ‘§ﬁ“§s{é§“?£?p%£‘gz%§n&%ﬁ con- 65
si der ednbvatig OUh, gsale b of which 1y hg above
resul tsamhmss @i@m:melyr at eg.flhed0: 2ff: 16 Udbeénndesdrithal /1. of polyoxy-
desi rabl e enhanced corrosion protection for ethylated nonylphenol whi ch
conposition is panel s containing a pulverulent netal. Bare referred
to hereinafter as the "C/'S" com 70 steel panels, that is, panel No. 1 in
the position. The panels are coated by dipping 90 above table, offer

virtually no corrosion into this coating conposition, renoving and
“resistance in salt spray whatsover. Panels draining excess conposition
fromthe panel, receiving the pretreatnment alone exhibit a and air
drying at room tenperature until desirabl e 310-320 hours protection.
-But since the coating is dry to the touch, unless other- . 75 panels, with
the zinc-rich priner alone ex- wse noted in the table bel ow.

95 hibit deleterious blistering failure in 65-80 Three zinc dust
spray dispersions are hours, these additive test hours, i.e., 375
prepared each containing 0.3 g./1. of lignin to 400 hours, denonstrate
that the 445-480 sulfonic acid dispersing agent, and either hours for
t he conbination treatnment can 50 g./1., or 75 g./l., or 200 g./|. of zinc
80 provide a highly desirable enhancenent in dust, as shown in the table
bel ow. These 100 corrosion resistance. '

di spersions are sprayed onto coated panels Exanpl e 15.
with a "Devil biss" (Reg. Trademark) paint Test panels are prepared
as described spray gun (Type JGC 502) calibrated to above and are
coated with a coating com deliver 1-3 mlliliters of water in 5 seconds
85 position containing 40 g./1. (granms per litre) at."35 Ibs. air pressure
per square inch. 105 of &Jerr], 15 g./1. of succinic acid, 7.5 g./I.
Achi eved coating weights for the zinc, in - 17 -

1 273 413 ' R “mlligrans per

square foot of panel surface, These panels are also free from zinc dust
are also shown in the table, along with the and are identified in the

tabl e bel ow as the 20 average particle size of the.zinc. After
""Standard B" panels. These pul verul ent - application:of this pulverul ent
zinc all netal-free panels are included as a basis-for 5 panels,
containing dry or noist coating com conparison with the

‘pul verul.ent-zinc-con- = .position, as shown in the table below plus
tai ni ng panel s and are coated and the coat-" ‘zi.nc dust, are”baked under
infrared lanps ings cured in the manner descri bed hereln- 25  at a
substrate tenperature -of up to 450[err]F. above : As |nd|cated in the table
bel ow, for a tinme up to one mnute.” = - -some of these
conparative panels and sone 10 In the’ tabl e be|OMI ‘result's ‘are al so re-
of the zinc-containing panels are coated ported for panels coated only
with the S wth the al kyd enanel described above, and conposition,

and hence free fromzinc dust, the resulting coatings cured, as described
30 whi ch panels are identified in the table as hereinbel ow



the "Standard A" panels. Al so, conpara- In the table results are reported
for the 15 tive panels are coated only with a chromc condensing humdity
test as—wett—as—+tor—the———-actd/ adi pi ¢ aci d/ succi ri-m-de—eenpoesit+en—coin

adhesi on test ~t he corrosion resist- havi ng these substituents in the
following a2 £Aalt spray) test, each of which has 35 anmount s
respectively, ing./1., 40:20:10. been descri bed herei nbefore.
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The above results clearly show the dity test even for pulverulent metal weights
superior topcoai adhesion obtained for the on test panels of as little as 50 milligrams
pulverulent-metal containing coating com- per square foot. 'Such a small amount of
positions. Additionally, such compositions the pulverulent zinc can also provide good 10

5 readily achieve excellent corrosion resist- corrosion resistance as determined by the
ance as determined by the condensing humi- salt spray test whereas slightly greater



The above results clearly show the dity test even for pulverul ent netal

wei ght's superior topcoat adhesion obtained for the on test
panels of as little as 50 m I'tTgrams T T pulverutent=net al
contai ning coating com per square foot. Such a small amrpunt of
positions. Additionally, such conpositions t he pul y&ul ent zinc can
al so &row de good 5 readl I LY ‘ﬁghl eve excel l ent cor i on & esi st -
corrosion resistance as determ neo3 t he ance as_det grm ned by

t he CongdgegnSI "} 85] xgrar%sa petr s&xgrea%o ?1}: pangs ifYo Ell ! %ﬂx cgngos&m s, 19

1273 anel surface, ac'hxeves excellent corro- described hereinbefore, femoving a e.g., 80
milli grsMBreWncéSﬂdJMd}m ned)lby tstm qeﬂnelhgexcasts QorhRSitioD frbrh Mg @RENPAA t i on of
panel e when, p- car fdrying %QWISWGOMﬂ@mb@F@r e, renoving

e gmm%@ ol iy AR

\tes® e al kyd- t op-
air drying the p&netme d6 r oom terrpectea:tnmce herbinbaba@t.e orc&umammceam d/ adi p| C
" aci d/laua%fshmanel&m{el Pfegﬂi @@&Eﬁc sthﬁlr:'g'c Tee tPh@l tc iping Al C@gﬂgdfo m d

conposi Py n“’)&;%&lﬁoﬁ PREATS Al e agd% ﬁglqgfgg %ﬁs panel s are
t hen 1sém0§ O RuPPFCditgeRiohd) afedl & FRHHAM e hé rtﬁble bel nder infrared

* | anps mephﬂ'@é eacnaoetining 0.3 g./1. of lignin ‘StanEaré. 1 gantio descri bed
herelg ld ‘I‘Iﬁ’tefs F:ﬁ’n con- ‘p‘%{ﬁ ‘Peéowar’és ard g(f descri bed
e 2P T sl SR m EoN S
di ppi ngml- Blg oMpRahl ik 08t hadel dptsi pﬁh@tl Saielslcoed 45 "ads'

conposiand mh dfeh@nembenig pameIEma sphed, tire mtiatal crhgmu@ epdRdipicomwid/asi due

opc wetw on ions, taini tl]e WYentified in
the %gtwﬁ%ai L e GE O 1 n

" St anda« e weights $dt| therzine (ihCIﬁio P @iish,| A e bd @ctothgs CON- In the
tabl e b@llmwms rpelsumrs f<a>|t ef EH‘HS‘JOWII@CX a@mdn tiRO@any er/ descrigfd qumﬁbelust and t he

th 1 t 11
. ot hel’ng av % 1clzéﬁ?z: 0 g%rﬂ% nJ: V% :lxste Jrﬁcatea Zg;(l:g I60 zinc dust.
On ¥ @dﬁ F Mhib O pultiepsté nmghco
,S&5,

ai r - dr i paflelC oartditigy @odtpY Shinp@ition Sn-S emndaﬁxb desultﬁlgﬁohﬁngﬂ cu dea corrpar ative
panel |%“d®mat‘hedzmc-ffﬁn ﬂa“e’acwhléf trr@mhmwewge{fran dihe @Fteﬂ% first
pahel.

wih g T ﬁﬁig@’é?@“&?ﬁ‘? cS B Spgmwgfg the spray

di Sper St'ux{%n fof QNERAS hup 91N Cfani‘dé’dnﬁwgs dd S%OWH in the
tabl e bekhaw, from a paint stl tuentwhesen Siasdaf| lpanads n gare rmnuh.tdsd respec- 55

spray g Qe pulyerglent; Zb’éﬂf’"rt i Pﬂﬁél P?Oﬂ 10 Bot h
panel s, iﬁ;ﬂ?é ”’dﬁéiaﬂﬁf @3‘@9%? %ﬁmfféémifs Dy zinc dust,
are coad gaund palel B@ining Gy J;cﬁh{ 2biesioR I arid] iR mﬂoanel surface)
cured |1ﬂletr¢selu¢ranmeuhe dbovedestuited lveatei meb dsalt. spray) desk @tiowh w’hm’htﬂae t abl e bel ow
al ong WrE fPrtRqEtion. am earkediagiin Pusiepiag  been Weeribedeieioni ne- 25 average
particle size of the zinc. After containing panels, as indicated in the
tabl e 60 application of this pulverulent zinc, all below, are coated
with the al kyd enanel panel s containing coating conmposition in- and
the resulting coatings cured, as des- cluding the zinc-free panels which
have cribed herei nbefore. The first above-des- been set aside during
spraying, are baked cribed panel is identified in the table bel ow 30 under
infrared | anps at a substrate tenpera- as the "Standard A" panel, and the
ot her 65 ture of up to 450[err]F. for atime upto 1l is identified as

the "Standard B" panel. m nut e. These
standard panels are included One pul verul ent - zi nc- cont ai ni ng panel
is as a basis for conmparison wth the then set aside, as indicated
in the table pulverulent - zinc - containing panels. |In 35 below and

"the bal ance of the panels in- the table, results are reported for the 70
cluding the zinc-free panel containing only coin adhesion and the
corrosion resist- the residue fromthe above-described coat- ance (salt
"spray) test, each of which has i ng conposition, are coated again by

di pping been described herei nbefore. :
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The Standard C panel, containing both a [err]
first coatingand—=a second coating of "‘the —
above-descri bed_coating conposition, but whi ch
is zinc-free, ERNN\bits red rust corro- sion over 11
percent of thg, panel surface area in 184 hours. The .
zi nc- cont ai ni goq panel 1273413 having 480 nilligrafs
per square foot of 15 the pul verul enf gin d a,first. coating of
the coating conposition exhibits, ijp 329 ﬁrghf,oéﬁfgaﬁ o °°‘ﬁf§§;‘;§§%;a"t2h§ "
desirabl e suppression of red rust — above-deribell Yoating edom@stitionf bhihe
panel surface area, i E 2 'and g&h@oi;iﬂg?-fpamihibhﬁmdﬂgstb@trh- a

' - N R R 8 10N oV : P ce
fi rst coat- 20 - \o*-‘: EN a0 & area in 184 'hoﬂ:hsli.(i he#&-%n%k&%d
coating of the coati ng RE- . 85 EE having 480 milligrams per GRHRORL LOMS5
exhi bits no corrosiongon the' z  .' .panel t{ln‘: d0lgeriilant Andug ﬁhr_st.)fcoaia;iﬂé bof
spray test- : ,_E E g = E E E & the coatingngpmposition exhibits, in 329

S5 o) RS hours, a desi up; f

Moreover, such panel s cqng‘a;,la{lll nlgahlle_\qségrg 25 45 only z.perﬁiﬁi"@? th'gf %gﬁrf@agﬁf s,
e.g., 130 nmilligrans la~2 [ 2| =288 and the like panel havin®8th 3 4@ lcBat] OOt

and hi gher, can be virtually f rmg dndomsecenll corsibg ®O 0 sdatifig f OF
up to nore ' comq";"‘f‘}ﬁ‘aﬁég it9 50 ‘fg’é‘q?l%“, opHhs far
sur passi ng the panel face m 98 hous o8 Ralh RSV EEY on
obt ai nabl e from pul -330

esion

ing. ¢
Moreover, such panels containing lesser 25

-Excellent

verul ent-netal -free C('jiat i ngs. gé metal pqWdempbights] 2.2, 130 milligrams
Addi ti onal panels, prepagfd a§ §j? (i be B hare Tooh FADiEmFa brerigyaln t he
C/'S conposition 35 wit | mE [o than 1,000 hours, th@d $ar §M‘Ha- sglglgg'lril l
wet, coated in the manner coml)sion pr(;&;ction obtainable A®&C phibaal
in Exanple 16 to contajn 200 verulent-metal-free coatings.
mlligrans per squarg%o t of zjng dust Fxam
. : ple 17
having an average paEt 5 &8 size @8%_?8 _ Additional panels, prepared as described
m crons. Sone ofathes paﬁé s<at B T AEE 20 in Example 16 with the C/S composition 35
cured in the nmanfer of” Exanple 16 and 3?;’@}7{'};%2:;“1}33% Soafesi] ribg edones (A
panel's; the bal agce of the milligrams per SRS kbt o CateD i €d
her eijnbel SW a_sb%((jB) 1 ﬁ;fving anso?l:/eragfe Earwesiliﬁ, ofll £9 vod
cured as descri gbaqve, re- icrons. Some of these panels are them
. L on o ed in the n i!

with additional C S.§qQpositigl, 45-obe desienatod o typlefixamole i@ andinner
shown her ei nbe %g% "o ITEIT p:flleglg? desi gilae%gz}ebgig%miso“e
Ot her test panels, ¥less gnated hereinbel ow  panels, are cured as @sScripéd apaBeleS,
are prepared as described_in _ Exgﬁlﬁﬁgug:’d&*g] dejtiensht GfiSn caiposition, 45
miligrams per 50 B8 8 fore, " CHUERCTIER Bireiphte
pretreatnent coating R P Ay _ Othe® TRO Hirkls, Odd si gt beinBSiow
containing a priner <MO  coating as desey{Degdnelsnasyoipaed am@abseriteavn Ng
a cured filmthicess opgE5 mil. Further Sxample '3 to uain 20 miligrams per 50
test panels desi gﬁaigd; é nBg 0‘§ %%&g) ?5composition as well as c ﬁé}ﬁ tsa }%a{tm%%
prepared in the r’rgmer i bed 5_1 coarcingatidEs}éﬁlmhﬁsih ekatiple HaVing
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23 first coating and the substrate is heated at conposition residue
and is then dried. 10 a tenperature not substantially above 300[err]C.
17. A method according to claim9. sub- for atine of at |east 2
seconds. stantially as herei nbefore described with 16. A
met hod according to any of reference to the foregoing Exanples 1-17. 5
clains 9 to 14, wherein a topcoat conpris- POLLAK, MERCER & TENCH
ing a vehicle containing a particul ate, elec- Chartered Patent

Agent s, trically conductive pignment selected from Audr ey House.
Ely Pl ace, al um nium copper, cadm um steel, magnet- London,
ECLIN 6SN, ite, carbon and zinc is applied over the Agents for
t he Applicants. Printed for Her Majesty's Stationery Ofice by The
Tweeddal e Press Ltd., Berw ck-upon-Tweed, 1972. Published at the Patent

O fice, 25 Southanpton Buil dings, London WC2A 1AY from whi ch copies

may be obt ai ned.
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