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General Procedure
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Test panels were cut io dimensions of sither 10 x 30 cm or 10 x 15 ¢m from hot dipped galvanized
steel. The smaller panels were used to measure phosphating weights, while larger panels processed at the
556 same time were continued through the entire processing sequence as described below.
1. Spray for 15 seconds at 66° C with a conventional alkaline cleaner-degreaser.
2. Hot water rinse with 5 second spray.
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50
This solution had 30 points of total acid and 2.5 - 3.0 points of free acid. A coating weight of 2102 glm2
was produced.
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per i pheGampafativelfxarpié @ t hus forned fromwhich the paint filmcan be lifted

is recorded, as exe

nmplified in Table 3. For

nost applications,

only 0 %

fai | ure offheelieenhipting selutiop eentpinad the fptiowing ingsediepissi der ed passi ng. 35 Conparati ve

Exanpl e 1 The phosphating sol
i ngr édi ents: Total Phosphate
[err]

2.3 [err] [err]
4.4 [err] 45

2.7 [grr] [err]
rati o between t ot al
bal ance 50 This solution had

of free acid. A coating weigh

418 634 B1 Conparative Exanpl
follgw ng ingredients: Total

aci d poin

ution for t

hi s exa

npl e had the foll ow ng

Total Phosphate
zn+2

Ni+2

NOs~[ err]
SiFs—2

tB and free
3Ma*points o
tCH22.1 0
eWeterrhe pho

17.8 g/t
B. 1.1gar
3591
8.7 g/t

[ Br 2R oS0

abRd'tp
2604
23B@tr
Balance n

[err] 40
] Ni +2 '
< 0.1 err] [err]

i um carbonate - to adj ust
Di nts to about 10. Water

acid and 2.5 - 3.0 points
was produced. 55 EP O

sol uti on contai ned the

Phosphat e

17.8 [err] [err]

1.1

[ err] [ eHig $olution had 31 points ofdothl akig lafid 1.5 €2.5 boints of free acid, and ibprddubed¥ dokting Weights of

[err] [ erelo.1Ndam?.

2.5 [err] |

err]

bal ance 15 This solution had 31 points of total
of fr eeCeropachtivecixdmple 3pr oduced coating weights of 1.7 [err] 0.1 [err]

npae ati ve Exanp
f

3.3 [err] Wwater
acid and 1.5 - 2.5 points

| e 3 20 The phosphating solution for this exanple had the
| owi ng Theighoseiptingtselution far Hfs eRprepiged the followingingradients: [ er r |

[err]

[err] [err] [err]
30 _

15 g/t
189/t

129/t
<01g/t
0.1 g/L
23 gt
149/t

balance

[err] 0.1 [err] [err] 3.0
E- [err] [err] Total Phosphate? | 57.4 L 1
Starch [err] Water | zn* bﬁlam@w
% Ni*2 0.1g/t
NOs~ 30gt
SiFg—2 04 g/t
F= 0.1gt
a0 Fe*3 25gt
Starch 159/
Water balance
This solution had 14.7 points of total acid and 4.2 points of free acid; the coating weight produced with it
35 was about 2.1 g/im2. .
Comparative Example 4 and Examples 1 - 4
¢ The phosphating solutions for these examples had the following composition:
e’ a0
Total Phosphate
Znt2
Mn#2 variable - see below
Nit2 '
® Fe*3
F—
NO;~
SiFs—2
Water
50

The amounts of manganese ion were 0.25 g/t for Comparative Example 4, 0.50 g/t for Example 1 1.0 g/t
for Example 2, 1.5 g/t for Example 3, and 2.0 g/t for Example 4. All the solutions had a ratio of total acid
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points to free acid points within the range of 7 to 12, and all produced coating weights of 2.1 £ 0.2 g/m2
All the examples above, and none of the comparative examples, produced painted sheets that passed

the cold impact test described above, by having no loss of adhesion after cold impact.
The results of salt spray corrosion tests (according to ASTM B117-61) on sheets prepared according to
Comparative Examples 1 and 4 and Examples 1 - 4 above are shown in Table 4. The numbers entered in



iI'hi s sol ution had 14.7 points of total acid and 4.2 points of free acid;
the coating weight produced wth gpo3tse3ast about 2.1 [err] Conparative
Exanpl e 4 and Exanples 1 - 4 The phosphating solutions for these exanpl es

had the foll ow ng conposition:
[ erﬂpis} Table represent the distance, in sixteenths of an inch (= ]_I_.@[\re)r, a\]ray[fqgmrt!]le edge or scribe mark

[err]

40

Tot al

Ph

osphat e

15

vari abl e overwhish [serrosion jvés pdficeable. If the corroded zone was approximately uniform in width away frgner 1 |
< 0.1 [ ertfiejedge or scribe mark, the entry shows the same two numbers on eagh sidg of ajhypheier r ]

2.3 [err] [err] 1.4 [err] Water
bal anc® 50 The anounts of manganese i dAdre 0.25 [err] for Conparative
le 4, Q080 [err] for Exanple 1 1. 0 [err] for Exanple 2 1 5 [err] for
Exanpl e 3, gnd 2. GEVARUATION OF EXFENTIOFCORROSION AHTER SALTUSRRANIESHNGa rat ijo of
total acid poi ] oint s [ T2, gqnd al |
producgd copti ﬁgé“m"/@%é'h‘gr"g'gggﬁW[ - gﬁiﬂgﬁpﬁ‘?w%”&ﬁl& é?grf'e*a-nqsl es
above, and pone of the conparativd ex#®l e, IbDdugced i ntlpd Fieet q t hat
passed the ¢ol dg.npact| tesggggescrijbedg.gbovie, Bys hayi ng.omo 1 pssggée aghesi-on
after cold {npact. Thgq results of {salg.sspr Ry 601 r OFi Olgoksest ing to
ASTM B117-61) on sheetjs—prepared—gccorgingtoConmparatiyeH and 4
and Exanmple$ 1 - 4 abdve a*®%how] in iabl e 4.NThe nun’fgrs gd in EP
0 418 634 BlLthis Tablle represent |t he digt nr‘p'fl inlsi xteent i an inch (=
1.6 mv), awqy freen t hd edgedger scr|i beo-2far k| oven® whi ch o0& r obi ont-dvas
noti ceable. {If the corfroded zone vas d&bproiki malNel yjuni®8rm | n v@#-tt h Janay
fromthe ed@e or scrilde magk,e the lentry shpws g{he $anme ywo hunbgrs qn each
i de o¥ a hy;phen. 5 lbe - N P N t %abl 4
\LUATI ON ¢ ECORREGHENTAFFER-—SAET—SPRAYFESTHH rotaet—Hr om
Exanpl e Numger 1 Af t eF9erol | ovfi ng®RNurbpr ! Hodir s %xpos ure.°‘1ifo
168 336 504 6™ cp O O%dgel 02 [err]
[err] [err] [erry Scribe [erfr] N [ er N] N[erf] Seribe
N o N VF8 VFeN 15 N N N
N N [eGT] % qqs s EODE s
[err] 0_-12 [I\%drgre] e',gl-3 N 0,1 o 0,1 [erlr]
0-1 Scribe ] - MN-20
N N 4 N Serikp 1 N Ebge N [err:]
0-1 lerr] [err] N N refr] N [r] [lerr]
Scri be 3 N EdgeN N N N N5 N N N
N N 2 Edge N N N[erf] N [err]
err\ N N — N SCTrbe N N
N " N 30 Scribe x &" NNfINN N
N ) !
4 Edge N N N N
N N N N
L Scribe N N N N
w0 N N N N
In the more common case, the width of the corrosion zone varies somewhat along the edge or scribe mark,
and in such cases the minimum width is shown fo the left of the hyphen and the maximum width to the
45 right. If there are a few spots of corrosion in addition to the generally corroded Zone, a superscript "s" is

attached to the principal number to the right of the hyphen, with a superscript number showing the
maximum size of such spots, if larger than one sixtesenth of an inch (1.6 mm). A principal entry of "N"
indicates no observable corrosion or blistering, and thus is naturally the most preferable result. The entry
“VF8" indicates that there was no observable corrosion, but there were blisters, no more than two bilisters
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each intersection in the Table represent duplicate samples.

The results in Table 4 show that somewhat more manganesse in the phosphate coating is needed for
maximum corrosion resistance than for adequate cold impact resistance. While 0.5 g/t of Mn*2 in the
phosphating solution, producing about 3 % of Mn in the coating, is sufficient for full cold impact resistance,
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per square inch (2.54 cm?) with each blister no more than 0.8 millimeter in diameter. The two entries at

1 g/t of Mn*2 in the solution, producing about 4.6 % of Mn in the coating, gives notably better resistance to

edge corrosion after long term exposure to salt spray. For safety, 2 minimum of about 5 % of Mn in the
coating is most preferred for corrosion resistance.



Edge N ‘ N N , N N
N N Scri b&P 0418 634 B1 N N N
N N N 4 Edge N
) N N N N Scri be
The p@neﬁis of using zmtp\phosphatlng solutionp thaming sufficient manganese to produce at least 3
% by wq{ght of manganese jq the phosphate co:mngsnar? A resyicted @‘bl‘ﬁ?ﬁl‘f‘ E‘é\’g'ethe plppéplmedt h of

the corF ?tt°E é’V\?;?PP@Q' E'l?r? E&‘” Wmé”’&ﬁ Rregi PT‘B‘@"?P&PQ("“’“
such ca ﬁ‘ oel 5ol o T l ﬁ'shgg’rm Bgishe
Hf"h“’t‘eé “’t"ﬁs R% oF ?{ts""aF? °°€1‘I‘8rsés‘%{?s '}P 'Flé llogB9 PELPE i n
t|o d Zone, a superscr| pt "s" is attached to
the pr |Ex |et5"bﬁd8 pled & of the hyphen, with a superscript nunber
showi ng t hg er’oei% fstoptl G 11 75030 the sdle %fr&ﬁ); gibdhHBovaNEut GépatwdreOf an
i nch .4 1foﬁom{§§%nﬂ5r'da§t'dpﬁ nn& Wydrise®™ Il piimet, RBIlah ! Gode W% &3, H%:f mepS! ON
or bl i S{oirddi&h a hidKheds' Ui BbdufS2.0" Hﬁéih&%n&#&?té%tse&h R bRk MeF €5 stprtm PRasent 'y
"VF8" i then folldwdéd b¥ &bccramrranmnaoa@hﬁ RbiiaAdd Cdd6 SR BRBOER) anolheit polyB&ér Poly@sre
bl i St er oatingptoPrddace 4 16uating\RickAdss 3t &loGt 28(hm §HBF heafilidadr @5 - BE Socénds alabbwt2ps WGt h
each bl T ghosphatingBblatiohd) ased QorSstepl 4 WéraEThe rsamé asl fol Eedimple. 3 didee fovvExadiplers; @ at
each 1 nsaesaCibi CampiarativielExanhpid i eabove [forcCoanparativel (Exanpld & apdasbletion addvadingastiet S i N
Tabl e 4tesdhings tfih S.-5 8adhbzitor Comperati@tyanmes® | n t he phosphate coating is
- needed f orFonthripmdnete ofr these| experiments. Shenarhesidniweas rieasureddieya Jtbend: tektdactorgiieg: to
resi st aASEV B9 The Qo result in thisgest Isrsedred a8 VS pﬁ&s"pﬁatanmt? Farauprogsessively lesduci ng
about 3demantiinggsts pf adhasiop.dar nery applicatiengfefther "@ At orf"b T 1B @kaellent "2 T ippeseptable .
r:iesi ¢ ambile,"3 35 or highprds F‘]”%?’W‘W’Y ‘he sol ution, producing about 4.6 % of
“in the TE%S‘!’PP!%%W\SQ fﬂ’@t?‘%ﬁe expesiments; pascalsp feasyrod by §pit WY 3R naf t er
long te fP%E‘?”Q rd'?é'f"é'tefﬁs arg shwRimIAbe Y TheuRRapingofdisor  vn
in the O §°'T°§'°?ﬁ9§tl"95 °@rrosi on resistance. 7 EP0418634B1
The t%‘cnef its of using zinc phosphat ReTe R ssol utions containing sufficient
nmanganese to produce at |east 3 % by weight of manganese in the phosphate
coatings are Ne—8sii+ei-8d—4-6—-uses—-A-whi-ch—t-he—phesphate—eedting is
topped by a pl 3stGORGOSIONANDARHESIONITESH RESULTRXAMELRS TAND B%1 @ [resi st ance of
and coating adf eS| on - to Obj ects ﬁgspati ofRpl e \ar@o,;,gdéxsé del is also
obsergyed when tHx e—of—z+fAeiphosphat elcoating i s used With other
types of paint or’°8? s SatSpiake lcoat i ng s¥stens. Thi s is illudtrated in the
foll owi ng exam)l es.edgsanpl e 5 and ConmaratlveNExarrpI es b-1¢ 6 Hor these
exanpl es. procgss ssaps 1 - 7 re ohe safe as-#l reddy gi2en gbove, but

t hese steps werle 10-BeddAdhesived by a ptrTner |coa2Tof HgnnaOMydradea[err] |1
prinmss, Reliance Code WIRIL3063, a polyesier primnmer, to produce a thickness

of about Cop&ittve Exihid &Me@gxéeﬁ% dotrogiont s8I w@&kelamyéto aralill S
primer %Qﬁ o}ﬁ&gﬁéﬁn edtont iaPfeédo : rr&sion TeikRcd i |999 Sﬁ?é/‘@xanﬁgéé‘i%Qﬁe

SN 3216@932&@1{%3?1%?eﬁgeﬂt‘?&ﬁﬁ‘sﬁng&hiégf@r coating, to produce a coating
ckness of about 25[err] after heating for 25 - 30 seconds at about [err]

T fRoommas i ng sol utions used for step 4 were: The sane as for Exanple 3
above for Exanple 5; the 15 sanme as for Conparative Exanple 1 above for
Conpar atti vA ploxessidreprdiectivelydcaatingad sirfacenof &inc eoatkidng Ano atidyecobiodisteelngpitl wbceks S. - A
3, 444, 007 dopprispgriestepsiolve Exanpl e 6. For the products. of these experinents,
t he gghesi orfA\vastac¥egthe selicdryithza cpmpesitign Qf@siive & e@iv‘dihm g!ict Yriag ToviPBSPIRIng fhe
best result atimetefipclve fractivatingscored as "0 T'; "1 T, "2 T*, and "3 T" are
progr essi vel(§) forening oves ey feiiface) agtivaledsin 6‘PP ¢V B eagsehate %'Prsmstaﬂwﬁthuaéa@mshgn

ei ther "0 Trcopgistingjessentiglly ofwateppndant "2 T" is acceptable, 20 while "3 T" or
hi gher is marginal to unsatisfactory. The corrosion resistance of the
prodwet fromthese experinents was al so neasured by salt spray as in
Exanples 1 - 4. The results of both corrosion and adhesion tests are shown
in Table 5. The neaning of the scores for corrosion testing is the sane as
for Table 4. 25 Table 5
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CORROSI ON AND ADHESI ON TEST RESULTS, EXAIVPLES 5 AND G5 - C6

Conp. Ex. 5 Conp. Ex. 6 30 EPO0418634B1 1000 Hours Sal t“mmﬂllﬁmuuu " |II|

N N 0 -1' - Scribe [err

[err] [err] T-Bend Adhesion 1T :

T 35 ConpHedensjits qEusipg¥iec phogphaling gelutiopx cantaliningtsuificient oeng;nespe@rgm&ereéedsua

weaker %a&hoeiobrf "@ﬂﬁﬁﬂﬂﬁealt' itheePhosphnlp |caatigag sre wptesrictedcle [usesrin whigh ¢hei pbpsphate | ess

Corros |°8ﬁ'"9 @é‘?p?? P2 Pipsiisol The %@?*’%[b‘?fé""'%rﬁﬁ!’@mﬂ repistanee of apsbepatinggdhsisiamt i on

of exc ? P ?i“h 9% gaintpd, gglyaniged steql is algo obsgpyed when, this, ype-of zing phosphaty eqstingvia| y

coat T ndseg it ofha, 'épe o1 Baing gr ‘E’E?éf %Waﬂgrfés‘%m Stis s Ylypteatpddn e follovdng yapplesc es s

conpri g té’ugn rtR/eExémA Gontacting the surface with a conposition .

effectrv%'-m—m%ﬁ%}%—?&rface for phosphating for a time effectlve

for acti Vgl 3t exafibied. BFoddsd GePy FL 5})3?9 tﬁélgd?e Gl @Ene obd] bittifRe 566

PhOSBN 451Gd Qe frirte Bost BNnRSHirds i ﬂﬂme o468 Soonelle pﬁi'n y of

wat er Qd"ﬂ'odu'é aﬁﬁbkgbss of dBbut@. a@gﬂeﬁﬂg P édnﬁéat%f:odt@ésn% Bnmer was

phos phatieh fdfiowdal bytal 16525at GPRnAE Mo BriVid, REllaREY CIUB BRIAZ 5082, Aot BEIYHSEr fHiymefast 3

% by Webdgihg, tprodiies g RBAKE thicknels$) 61 5B tof RAling 18253130 sBhds # abdut ﬁee@

uses i ImheVphasphatidgesonfiaenised ®r GRA W Wide:i The tsaiP asl db Exdingl 8.3bdvs dr-Exdiisle 5; the

contys naémeas tof Comparatine Ecangpler T @lSdve Ifor IGaMparktive Example 6;Ndhd GOsdlutichJacosHARE tooe t O

obj ect deaphigge ob¥. SrAi#¥€007der| Coenparaivel Egdangpdd 6.1 S al so observed when this type of

zi nc phosieh dhecprodugtsi ofi gheisas eXperimentsd thei adhesiinhwas rhespeed by apabent test aabiding to

sur f ac ASEM 579y Thoyhestapwit inTthis dest is s¢dred ast "0 ATid TrT2{TM.and 63 Thak pygressivelp less .

Exanpl demanding testsphadhgaiony EOTBW@“UBS -eitiger FQT" oriTe J& iscoxenliprit. 8 T jsragespteble st eps

1~ 2 w@r'ee%Th@r@ah?é'sa@,af@rraHea! above, but these steps were 10

foI | o °a"'1§r°r' m§rswee9aftf t't?fp%r fmmiese suresiments yas| alsosmeasied byRelt FRiRYcEs Do de
%%% f hotherorrosioy :5? 8ehesien tests e Shaada Tahle 5 The meaning of 189 r |

after ﬁ'ézﬁ g‘g'i’ ing | @°§%%??J§' 2P dbout 288[ err] This primer was then

f ol Izgwed by a topcoat of Hanna Nbrta'r‘labﬁr own, Reliance Code SN 3716002,

anot her pol yester polymer coating, to pr oduce a coating thickness of about

25 [err] after—heathosphatr ng
sol utions used f@RR ANRAPRESIQH, FESTHRESW.IS [EXAMPLESPAND 85 aBdvEe for Exanpl e

5, the 15 sang as for Corrparatl Ve Earidids €| 1 cahp . s qr &g.gpgr_gt ve Exanple
5; %d a sol utjfomr—accorait he teachi rLgs O? u $-A 444 PO7 for

Conpar ati ve anﬁ?@*@““ﬁﬂ?%’ﬂe roducts of these exderiments. khe adhesion
was neasured Iy a-Eddeend test ajccordnng te ASNM B3794. $hes best result in
this test is qcore8cive "0 T"; "[L T'g-1%2 T|, amdis"3 T aoe2progyessively

| ess demandi ng teé'tBand)Adraslbresi oh. FarT nost app1ri cat i onsoTeither "0 T" or "1
T" % excellent, "2 T 1S acceptablre, 20 wirTe or i gner is mar gi nal

to unsat I@ot,ﬁ,sraweyaamg scaror.§ %ee.reﬁseoﬁtaatcss.atmm %agrlséheé %e
exper i ERiiple §BRviddsSdcdibri 2be ot 1658 |chrrosidh Pebistince than ﬁ%ﬁ Ta%r?ple

resul t peddcorktiealion 61 excefenfiatngd fh bafhtesyd. On tests are shown in
meani ng of the scores for corrosion testing is the sanme as for Tabl e 4 25

Tabl® Ti4H6RROSI ON AND ADHESI ON TEST RESULTS, EXAMPLES 5 AND C5 - C6 Exanpl e
5 Conp. Ex. 5 Conp. Ex. 6 30 1000 Hours Salt
Spray -1- EAlgepcess for protectively coating a sbiface of zinc coatedMdr zinc alloy coated steplpsdid process
comprising the steps of:

(A) contacting the surface with a composition effective for activating said surface for phosphating for

a time effective for activating;

(B) forming over the surface activated in step (A) a phosphate conversion coating with a composition

consisting essentially of water and:

45

50
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- 'scribe [err] . [err]
Adhesi on 1T 2 @Poaiseaapi O T 35 Conpa Mﬂ EHU ” ’
provi des excell ent corrosion resistance but weaker adhesion.*

Exanpl e 6 provi des excel |l ent adhesion but | ess corrosion resistance than |s
desirabl e. Exanple 5 has the Hesgf, e %p.lgat 80,9%; €Xtel l ent ratings in both
tests. 40 Cainms 1. A process [fgpzprotecti vqbysggﬂt ng a surface of zinc

coated or zinc alloy coated stlegh® said prpe8sgeg@Pri sing the steps of: 45
(A cont acting the surface w tlhyge conposi t| g8-gbgaclive for activating said
surface®for phosphating for a |tidgiRahé ect i ve.oLesgacti vating;, (B) formng
ove™the surface activated in séimple Fdride pposphale ¢onversion coating with
a conposition consisting esserft Camglex Fubridea} en -agd: $0 55 EP 0 418 634 Bl
Total Phosphat e 5 - 20 [ err|] "Aceslargtor" 2-10g1. 1.0 - 5.0 [err] [err]
0.5 - 3,0 [err] [err] 0.5 - dU[errJ ron cations 0.0 -

0 S [err ] Si mr?ereﬁ tHOEdnilFsion chtQﬂ. V\Hhﬁﬁ é;ﬁﬁmlzﬁé pIE(JsH'B{e A8 oontagﬁné o ledst BSL ']

"Accel erator” py weight mangsheses! ere e conversion coat

cont ai ni ng essEfbéstiehting 4&4%@%%%& f&mah R OKpa(B] by Bonfakt Hore@%frc?ém/ﬁrm’wﬁlﬁé ght
manganese; ( C)pde@edihg &nipbsitdnidi®@ conversion coating formed in step (

cont act ssf or a @ybiriacd Eafingtthe Postiodtbt Sovireitr Edafaisuif@e fRHIBACHR Istep Q) wntﬁrhdcoiﬁig at

(D) surface cosdst ng kiethieosdft maeial doleaidde frérh Ofle QRdlib E6bnsisting o EpolyBstére pbiynidrss t €
(O with a coaflubropplyerd easdiningO efsertially pély(dhyliddne Nfubiile), adilicanide@ QlolyEstdr FoRmMeRs
group consi st i segolyrhereflepey rasins pral hardeness forf ductonesisen ndmsatetials contaling iessgntially poly-
essential 'y potvigylehlerige} dene fluoride), siliconized polyester polyners,

copol yn#rs of epoxy resins and hardeners for such resins, and nmaterials

~ contai ni ng® e 8 EgeessAcraydingolp elainy ﬂ/lﬂy{e'"cthﬂ eHriagpegoating orped ja %Pde)e's selegiasidfrom the) t o
claimi1, wheP®Ph °?'m§fm§u9*f @ce off & PRepter rP"E'P'eﬁ“d( )Polvestas cippegateand (ilosn

t he group COB oo N (9P9XY 5 TO8IR FOPHYPST SRTIMSE aadg{%% bra sficonged pplyesier, 2

pol yester to @%P'V'B%tf"@lt‘? aé"%ﬂﬁpﬁ%?ﬂ'tﬁww(‘é\w re5| n copol ymer primer

and a p?fl y£skerdc SI| r(I:onl ees ucle gg ¥ pr a_topcoat o
contai ni nghgﬁ @sﬁ a%;nxnﬂ wg ind Tt"’sﬁar an ?g‘;r{h'.?%p%f, ve§>aau§ﬁ’§%}’ﬁ f‘ gEa o
| v

cont ai ni ng f| ne predom nant I y PVC re5| n pol ymer and then heating

to convgyte Sal cfaésl &es¥ing toldidim R! B Whdkin 58p 811 a&%&l@ﬂe@ Lth{ﬁggs hh%%ctgﬁted

process acCokgHaliorlradd fnl stp{A) with @ cc?mpo rc%hs%tnﬁ&&b of wateft
contacting the activated surface forned tep (A) Wwth a conposition
(lzogs[sgl gg[ gff]ent ially .Of wat ITotanéhosphate | ra'l_luaglllat P | 8 15 [err] [err]
: w5 Zn*2 15-359/1
Mn*2 1.0-2091
Nit2 1.0-2091
Iron cations 0.0-02g/t
Simple Fluoride 0.1-05g/t
\_J % ' Complex Fluoride | 1.0-5.0g/t
: "Accelerator” - | 3-7¢g/t.

6. A process according to claims 1 to 4, wherein step (B’ is completed in 20 or fewer seconds and
45 produces a conversion coating with a weight of at least 1 g/m2.

6. A process according to claims 1 to 4, wherein step (B) is completed in 10 or fewer seconds.

7. A process according to claims 1 to 6, wherein the conversion coating' contains at least 5 % by weight
50 of manganese.

Patentanspriiche

1. Verfahren zur Schutzbeschichtung einer Oberfliche aus mit Zink beschichtetem oder ‘mit Zink-
85 Legierung beschichtetem Stahl, wobei das Verfahren die folgenden Stufen umfast:
(A) In-Kontakt-Bringen der Oberfléiche mit einer Zusammensetzung, die zur Aktivierung der Oberfti-
che flr das Phosphatieren wihrend einer flir die Aktivierung wirksamen Zeit wirksam ist;



5 o2 (ermmabari o o b o MR

FIuoride 0.1 - 0.5 [err] Conplex Fluoride

"Accel erator” 3- 7 [err] 5. A process accordi ng to clalms lto 4

wherein step (E)I@lldensubéodqnIlred%@tufm(l\t@ktluarterneQberﬂﬁ@le@mntd@hoama-lHﬂandlungﬁhemﬂlcb-es a

conver si on cdugimigingl £usaramenedizyng. digfim apsentlichen aus Wasser ind5. A process accor di ng

toclainms 1 to 4, wherein step (B) is conpleted in 10 or fewer seconds. 7.

A process according to clai gnqp,@sphme gl-Bo ghe |conversion coating

contaiths at |east 5 % by wei §l#y2+50 of [ HpNgaRese. Patentansprlohe 1.

Ver'¥dhren zur Schut zbeschi ch wigt ei ner Cbewpfsl-aelge laus mt Zink

beschi chtetem oder mt Zink{ N#® Legi eosnRgolgesichi chtetem Stahl, wobei.

das Verfahren di e fol genden ¥piBisoeKationdnaBt | 00Ap,5ign-|Kont akt - Bri ngen der

Oberfl.ache mt einer Zusamreh<btacbesdjuodd e| 00 14Kt i lvi erung der oerfla- che

flr das Phosphat i eren wahr engl Kemplexes Fidpridd| @.1ARGN viler ung wi rksanen Zeit

wirksamist; 9 EP O 4118I ¢3BeschipynigerT11]12-790M1 | 11111 | * C L M S

(B) Bilden Cber der in der Stufe (A) aktivierten Qberfl Ache einer

Phosphat - Unvaggdnt) Hgsbas OivaraundsbéShidhtung B RESentHHSAARRBRBAHaZ s ufll WenigBtens

wesentssi chen 3dEéw.-30MangHn ehithsit; 3

Cesant phosphat) NachbehandRilg Glet inZSRife (B) gebildeten Umwarddiddgsbeszhioht@hg! dukdh2 th-Kontaki-

0,5 - 3.0 gAshhgdn wihrend einer ausreictidnden- Zelspanng/ miEbine Nasktichamaienys-Zusathridnsetzihgd gA

Ei nfaches Fl wodi d 0,0 - 1 g/l 10

Korrpl exes Fl| @drQbdriiddhortBeschichtph|det' iBStish(CRgahildgien 'hachbehindelteh Qunyyahdingskisedhichtesnor i n
iie Udandl utegs@rediéetioonit eingy Besshishiunaraus ieinkre rwezigmrp 18 syphdicker Materdlt ausgesrhit

vve ’gst ens 1@us der Grupge,(hegishend RasrRphvesterrfiolymenen, Riugy-Palymersncdie ivel wasentiichen Pplyr

Stufe (B) gets‘('nvmnfb'ﬂ"dbrﬁbﬁ?menh @m@twmﬂmﬁ f9h‘='“§ Frqesherzan und idirungset

wahr end ei nefe! fiir, derartigerHarrg ind Mg eflaglﬂhqﬁq@u% qdie ;) \yﬂgyntluchen Poly(vinylchlorid) enthalten.

Nachbeha dI s- ZuUs nset Ei{ Beschl chten der_ i
Stufe % ‘g‘% der g‘% ‘T'@ ] °I? ??It:g'cé‘t“"@ﬂ’sgewah" 's"t en
i ;r:a e

e, I und
%S;I: :fhe i eF Poq I w ? Eb chlcﬁtung un elner n au me gcr%ﬁ qlf‘l er-Grundie-
?jﬁl}?{ em Polyester einem™ I% I%% % oder einer
Pol yest er - slﬂ)éggﬁr en
(vinyljdenf uor| n| sierte es?e yrrere Copol yrrere aus
Epoxyhar ge waﬁmderr&hﬁu mgs%mcﬁ 2, wdhh Squr(ijé’d'saﬁilﬁdn%emn?seaus \Winsn WG Piddlidof Bas
ent hal ten, ihiyRsdohlicNVRHEVibiltss EVE-HRPIoHI{ KA WAnBI | Rd afbLniBithi)! érﬁé}me.ZQ. don Film
Ver f ahren gRBviaden/¥sssolsn didse O¥aMEdheriBachichtuy bl BhefaenOsiths.det e
Ober f | i chen- Beschi chtung ausgew~hlt ist aus der G uppe, bestehend aus (i)
ei ner sKolbi vedahirengemas Asspraeti bl B ywoah Stife @) 00dh BFKonEgR-Bringer Her inStufe (A) gsbildeten
Pol yest er - Disthidoters Obarfttotieumityeinen dusammpnsetzung) didiondaEsentichenrauswassan uné m
Epoxyhar z- Copol yner - G undi e- rungsm' ttel und ei nem Pol yester, einem
silikonisierten Pol yester, b RN gper ei ner Deckbeschi cht ung,
dig i mwesentlichen Pol y(V| n Iz;,b or| % eny Rigl_ tssgﬁo 3 Verfahren gemAB
r8h 2, worin Stufe (D) dag2Bil den ei hqyp- Elo aus ei nem fl uiden
Pl astisol,, das hauptsachlich]|fig#n verteil{ay- Ia‘qj Har zpol ymer enthalt, und
anschl i eBendes Erwarmen, urn|dsdan-KatloRen 0,0-02gA -
Einfaches Fluorid 0,1-054g
Komplexes Fluorid | 1,0-5,0 g/
"Beschleuniger" 3-7g1

D_

besteht, durchgeflhrt wird.

s0 5. Verfahren gemiB einem der Anspriiche 1 bis 4, worin Stufe (B) in 20 oder weniger als 20 Sekunden
vervolisténdigt wird und eine Umwandlungsbeschichtung mit sinem Gewicht von wenigstens 1 g/m?
gebildet wird.

6. Verfahren gemﬁB einem der Ansprﬂche 1 bis 4, worin Stufe (B) in 10 oder weniger als 10 Sekunden
s5 . vervolistéindigt wird.

7. Verfahren gem3B einem der Ansprliche 1 bis 8, worin die Umwandlungsbeschichtung wenigstens 5
Gew.-% Mangan enthiit.
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unfaBt. 35 4. Verfahren gemaB Ansgp galig g3dBf 3. wWorin St uf
I n-Kont akt - Bringen der in Stufe (A) gebildeten aktivi ertan C*Hoerc
ei ner Zusanmenset zung, die i mwesentlichen aus Wasser und Gesant phosphat

aus fI'ui dem Pl asti sol auf diese Oberfl achen-Beschi chtung Z l'l im I,Il”",

8 - 15 ¢/ |Re¥éndications = =0 0 0~~~~~ Zn2+ 1,5 - 3,5 9/1
40Wn2+ 1,0 - 2,0 gA Ni 2+ 10-209/I

Ei sen- Kat i Bn&recédé pourQe revteniontyle praectiorodiine surface dipn atier reQouyert deoz"& og@écomnmuex es
Fluorid 1, Oalliags dgzing, cajprocédé comprenant les étapes consistant a : "Beschl euni ger'

3 - 7 ghl best@ht"emﬂtﬁl*@ Brurfacayeq unvseompss'ﬂoveqﬁmraémdg@m caftenrfacaour la
Ansprtche 1 b||?>"°§Ph ?Pdﬂittl?%dmﬁ'F?WQH"b%Ya"%m er als 20 Sekunden
vervol | st ~ndi g {9 3 p guriapseet ﬁﬁ@?@ Eﬁ?‘%’ﬁf’gﬁﬂ“’?ﬁ'i’" & phesRheiR Rrecie von
weni gstens 1 g‘f°ﬁ’f?°§j‘E’BPTsa'3'P W?‘d’ms%tu eén gemaB ei nem der Ansprlche 1
bis 4, worln Stufe (B) in 10 oder weniger als 1Q Sekunden 55

vervol | §t ~ndi gt wird. 7. Verfa tomhplgsmlatB eilrer20g&r AnsprUche 1 bis 6, worin
di e Umnandl ungsbeschi cht ung weniZgét ens 5 G¢vi.02&0\dnpan enthilt. 10 EP O

418 634 Bl [ Mnt211* 111]1205-B0aN0f 4' 18 13 1!B
Revendl catl ons 1. Procedd pour| N&?rev~t ene toﬁj'e'* ot ection d' une surface
d' un aciger recouvert de zinc ojcHigrdelver t _' ’ | pge de zinc, ce procedd

conprenant |es etapes consi st apfluogre gmple tre en contact |la
surface avec une conposition of foue.complexg, cf‘,;v‘a1 tqnve cotte surface pour |a
phosphat ati on pondant une duro e nay 9ctivation: (B) former | la
surface activee a |'etape (A) un revi tement do conversion au phosphat e avec
r\téconpaom t i oepmpesition tdens! lhqualienie revStement tde eenver'siom gontient @esentiblment du phosphate de

to phosphat@ncetc@\tlentgtom ji¢ ¥7% -8 poids do mangandse; 1, 0- 5,0 gA M+2

0,5 -3,0 gA Ni (P} postraiter lo revStemons dg conversign g;n(n@ gtrg%(m P mise en cogtag pendgnizing A
fluorure sinpl @"éeﬂm@“tealecgﬂefcp'ﬂﬂﬂsﬂ?'bded@#ﬂla@%@"‘ ot), 1 - 7 g9/ "Accel erat eur
2- 10 gA 20 (D) receyy gq'ﬁqu?wea&ﬁgurt 'i%ﬁ"ieé’a'[ @“Yeéﬁwtpéﬁé'ﬁ'féeaé“@é?ﬁ\%'ré?f’

conti en®® essenf e f'“'?fdép uoo é% téE?PrﬁhP'ﬂ sd?jgrﬂ'fﬂeﬁgnsgt“ /R%n

poi ds do mangajff @y"f@f s . l | 'y( ’ 3
" et ape (B) padurcuss urg pour %:% s e es ?m(ig?c%\tenﬁ?tsgsgso: &T?r?s% ?“ s:.gre vm’ylees
COprOSI tion de pOS? r%?al emnen recouvrir super | CI e Y

SUr f ace 7 €y el e BVeioh WA P%ﬁs. Biib %321,%54 DRGosore & .% o
d' un revet Meihnede Wk ee&aﬁgt.ﬁ,a%)dm@uo ad rgtldfuﬂee hetnalg28S
| e groupe Co%ﬁlyésie\d%t [P par GRS n$RoN @dn &RreP8s ¥&po ﬁére d @émfa Sp6y P Qlu By Rfr

contenant  es y&ntgoRbsie? Eitdnissl Ud'dMOAubropohimbYd, |oniF!ﬁe oudRd iHaR) contBiAt SSénréiBMER dde
pol yest er si lchigiamide pelpviny@es copol yneres de resines 4poxy et des durcisseurs

pour cess rdsines, et des matdriaux contenant essentiellenment du chlorure de
pol yvi nyl es. @Ebcédé. seldh O« Etléndieation 12, Hams Negjuel *éiagsatD) oompkendda femation] diahe pellicule de
rev~t ement delastisolf #uide dootowatit &n Ipolvihérp ale(Blinecdd paShamisanced VG, finement alivisé, puis 2
consti tue parchguifgr paweonventitieti@paliovle dé plastisopfiuidetsutie repdiémemtdecsurfase. d' une couche

fipale
Q/ 4o 4. Procédé selon les revendlcatlons 1 3 3, dans lequel I'étape (B) s'effectue par mise en contact de la
surface activée, formée 2 I"étape (A) avec une composition constituée essentiellement d'eau et :

phosphate total 8-15g/1 .
- Zn*2 15-35g/
Mn*2 1,0-2091
Ni+2 1,0-204g/
cations fer 00-02g/
fluorure simple 01-05¢g1
50 : fluorure complexe | 1,0-5,0 g1
"Accélérateur” 3-79/
5. Procédé selon les revendications 1 3 4, dans lequel ['étape (B) s'effectue en 20 secondes ou moins de
55 20 secondes et produit un revétement de conversion d'un poids d'au moins 1 g/m2.

6. Procédé selon les revendications 1 & 4, dans lequel I'étape (B) s'effectue en 10 secondes ou en moins
de 10 secondes.

1



pol yester et (ii) par une conbinaison d' un appr~t de copol i
epoxy et d'un polyester, d' un polgeeghfgegaigd coni s6, d' un fﬁﬂﬂ'ﬁm;im@iaﬂme
d' une coucha finale contenant essentiellenent du chlorure pol yvim .

3. Proc6de selon |la revendication 2, dans | oquel |'tape (D) conprend |a

f or mat i of- dPrerées prlgn| lescrgyandientions| 15 6.i daud lequelib deyStement de aonersion qoliepthdar roirbes
resine de ptoAsMtT AR finement divise, puis a chauffer pour convertir
cette pellicule de plastisol fluide sur |le rev~tenent de surface. 40 4.

Proc6dd selon les revendications 1 & 3, dans |lequel |'6tape (B) s'effectue
par"ni%e en contact de |a surface activee, fornbe a |'6tape (A) avec une
coﬁpbsition constitude essentiellenent d eau et: phosphate total 8 - 15
gAl Zn+2 1,5 - 3,5 gA 45 Mh+2
1,0 - 2,0 gAl N +2 1,0 - 2,0 g/1 cations for 0,0 - 0,2
gA flygrure sinple 0,1 - 0,5 gA so

fluorure conpl exe 1,0- 5,0 gA 5"Accel rateur” 3 - 7 gA 5. Procede selon
| es revendications 1 a 4, dans |equel |'dtape (B) s'effectue en 20 secondes
ou noi ns de 55 20 secondes et produit un rev~tenent de conversion d' un

poids d au moins 1 g/n2. 6. Proced6 salon les revendications 1 4, dans

| oquels| ' 6tape (B) s'effectue en 10 secondes ou en noins de 10 secondes. 11
*C L M S * 7. Proc~d6 selon les revendications 1 h 6, dans |lequel le
revO enent de conversion contient au noins 5 % en poids de nmanganbse. 5 10
15.20 25 30 35 K 40 45 50 55 12

: 20
N/

25

50
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