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of reagents consuned during operations, all of which were added in

sol uti%®ns contai ni ng consi derable water. A succession of steel sanples,
each having the sanme surface area, were imrersed in the bath, which 10 was
kept at ambient tenperature of about [err], for a residence tinme of 1.5

m nutes each. At |east two sanples were used during each interval. One
sqmpl e during each interval was then withdrawn fromthe bath, conditioned
inair® rinsed, and subsequently treated as already described for the
prelimnary neasurenents, including a neasurenent of filmthickness. One

ot her sanple fromthe sane interval, which had been accurately wei ghed
before being inserted into the bath, was renoved fromthe bath, imrediately
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15 pl unged into water, scrubbed with a soft inplenent to renove any
remaining film and again accur at el y wei ghed after normal rinsing and
drying, to determine the anmountERO3MTZB1 ost during the period of

aut odeposition. At certain points during the tests, various anmounts of
repl eni shnent |atex, acid, and/ or oxidi zer were added, as described in
detail in Table 2 and the di scusg.‘ﬁ.h llowng it. 20 25 30 35 40 45 50 55

> EP O%égé%rﬁxvﬁa%@‘\ st P%%%N@P@QBB&@H@D OPERATI ON OF

PROCESSES A DI NG TO T 101 Wi ght Dissolved Etch
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i ng Sol i dsex~ Poten- Me‘131'[ ]1 Irg:EH‘l Fhickt I in

sec) lpe t ].t'elR g & tal Ba ness, E iters

Bat h Vol U I 504 Lééer °f7 9 14. 5 -

- e 15 4.5 g:tMVEJ‘Q;i_g, 0.8 2

533 300 4 8 o 15 6.6 14.7 4' 0.7 3 330 4.7
0.23 6.3 13.2 8 - vt 536 280 4%: A"‘%—sﬁ 9.0 12.7
4 0. 2 -o 20 85045 3005324.7 2¢0p.01 4.87.9 Q438 - 3.3 13.0 6 0.2 -

6 27 1 7 $0yf o7 . 475 280
nm 0142 §3°z 0 2? 2 4% °J°7 lg'ﬂ &35 360. 4.8  0.49

9.5 15.724 053 .388 4.8 °-51§2 nht*"nnt %7 0761 7.6 15.7

4 0.2 310 53532 3302604.7 4. .23 0. 683 13.3 84.7 8 -0.2 - 11

520 24%  45%s Q60 4.3 0 400 6o.D-42.7- 42 0.2 498 240 4.8

0.7 3.5 12.7. 4 30 5 3 0.86  10.4
157 4 2 5%% 290" 530“28 310 8 42§3 13 @6 4°08" i15.7 6 0.5
0.33 15 6523 500 250275 4.8-8 0.4 Sl 13-4 0.33 35 16
521 280 4475 @888 nml. 2 d.825 62.00.22.0. 34; 1072 531 250
4.9 1 1868 444 4 8433 189 5 ?1427 42602 4.9  1.06

5.0 g5 14, 0%54 ogig ?5 19 “"495 " 280 ' 49" 1o/, 2.3 13.0 6

0.2 0. 33 0.61 15.7
10 532 260 4.6 0.68 5.3 14.7

0‘2 -

11 520 245 4.8 0.70 3.0 14.0 6 0.4 -~
% 12 498 240 4.8 0.7t 3.5 12.7 4 0.4 2
13 525 330 4.8 0.8 10.4 15.7 4 = 0.33
14 530 310 4.8 0.86 10.1 15.7 6 0.5 0.33
15 523 250 4.8 0.94 5.0 15.7 4 0.33
a6 16 521 280 4.7 0.98 4.2 16.5 6 0.2 0.33
17 531 250 4.9 1.05 8.2 16.8 4 0.4 0.33
18 342 260 4.9 1.06 5.0 14.0 4 0.2 0.33
; 19 495 280 4.9 1,07 2.3 13.0 6 0.2 0.33
~ 20 508 270 4.8 1.12 3.4 13.0 4 0.2 -
21 303 290 4.9 1.14 4.2 12.2 4 0.4 0.05
22 276 350 4.8 _ 1.21 4.4 12.4 4 0.11
23 278 330 4.9 1.24 5.4 11.7 2 0.2 0.10
® 24 273 340 4.9 1.27 4.7 11.4 4 - 2.11
25 531 305 4.7 1.34 8.0 14.2 6 - -~
26 527 240 4.8 1.42 6.1 14.5 4 0.6 -~
50 27 361 245 4.8 1.45 8.9 14.7 4 0.6 -~
4 0.14 -

28 272 365 4.9 1.45 5.4 12.4



20 -508 270 4.8 1.12 3.4 13.0 4 0.2 - 21 303 290

4.9 1. 14 ‘4.2 12.2 4 0.4 0.05 22 276 350 4.8 1.21

4.4 12.4 4 - 0.11 23 276P03743@32B1 4 ¢ 1. 24 54 11.7 2

0.2 0.10 45 24 273 340 4.9 1.27 4.7 11.4 4 - 2.11 25
531 305 4.7 1.34 8.0 14.2 6 - - 26 527 240 4.8
1.42 6.1 14.5 4 o 6 ' 361 245 4.8 1. 45 8.9

556 Efﬂg B3 ?19@?@?@““1 ‘i:h“% RS sol veo
E;EQ ‘II:'Ih: g&_gldﬁegéé TLq 501’9?%32% /To (G B tﬁf X legﬁ(lré?/n IEes_s,
Noy o | T

of Interv fn Sol i ds sec) per Liter of
[err]/ [err I|I|ter§amlts - I n Bath Volume:
sec) per Liter of Bath

1. AT AEDSOXL o 4
11.9 4 0.20 0.15 15

Bat h wol une: LAT ACD OXI 29 274 325 4.
0.20 0.15 30 345 320 4.9 1.53 4
31 274 33325 4.8.9 1.47 10.9 4. ®.20 .15 4

286
0.24 0. 16,32 26 30 17 33
339 3%@0 e s 3%@ 49 121‘2* ‘2% é’zé’gzo“ stélb%p i 334
335 ¥ 31 4. 9336 33570 4.9 ol 61 12770 12.7 4 0.24 0.16 _ Nptes

for Tabl 932 1. 3a@uri “9363Ch srﬁervaj,54929 [€rg] of.stegl pd acamas 25
i mersed in the bath. re | eni shment” _ col umm head| ngzs LAT

is an abb?evi alidn fo?3§\C-864_L Q-’al ntl centsraﬁe, xdD i% dr

abbreyi ation fo33£0 vwe3ght %419 sol Wiz in s eri2 and OX -| s an
abbreviation for 30 weight %hydrogen per oxi de solution in water. In the
t abl e entTires— =S5 —stards—fFor—mo—additTrom—armd—mt—st ands

for "no nmeasurenent nade". 40Notes| fiorhPables2 twel ve intervals shown in
Tabl e 2, LY eadhcat th PLEP shmate 0! HPsdEEE WAided at
the epd o# t he, m?té?v ? ?hglv\rnagafgu%rll nggﬁt erva?s 13et rouﬂﬁ %g however, the
oxi dant repl entERgESRd BRIRRYNt i nuousl y t hr oughout the interval, in an

gffo[]t t @ keeprn hQ:r{]éEdQﬁé @tng%hnahtaswmhy Kémh iﬁ% asLyppssisl an AlsI shown
yteentriesmt X Pot this effort eneral ly
successful , edRf ﬁ‘gﬁ%nef%tggnéﬁ ﬁT‘L’?\"/ onGeRKE %l éﬁ@ %n@d‘ dr op,

whi chsomay repr&lﬂm&vsatmduy o0 wedght &E}lnrscﬂmtxmcwn edtent amd
twentieth int g eghen ﬁ%pap{ Xi nt er t i shed
substanti al | y,ed o I et ?h ée 0X po‘?{enlfl aflgq‘ ?pa%%e 1Jr“gdo%f(t é’t ér%{;:@a

remai ned bel oweraxife fsokitian Answater.he Ianghef tﬁhé%@nﬁ—rllﬁﬁer vVal , when a

large ambunt of gkhfas! ¥&S ABIQEdkiYn NandhofiPt eathnksabeye 9 nv

agai n*® The redox
measurement made”.

g
8

40 In the first twelve intervals shown in Table 2, the amounts indicated in the Replenishment column were
added at the end of the interval shown. During intervals 13 through 19, however, the oxidant replenishment
was added continuously throughout the interval, in an effort to keep the redox potential as nearly constant
as possible. As shown by the entries in the Redox Potential column, this effort was generally successful,
except in the eighteenth interval, when an unexplained drop, which may represent simply experimental

45 error, occurred.

In the twentieth interval, replenishment of oxidant was dellberately diminished substantially, to let the
redox potential fall. The redox potential remained below 310 mv from the 21st to the end of the 24th
interval, when a large amount of oxidant was added to bring the potential above 500 mv again. The redox
potential remained above 500 mv for the 26th interval but was below 300 mv again by the 28th interval, as

50 no more oxidant was added in this period. Beginning in the 29th interval, additions of oxidant were
resumed, at a rate intended to keep the redox potential in the range 330 - 350. This effort was successful,
as shown in the Table. '

The rate of increase of iron in the bath was noticeably lower during intervals when the redox potential
was always below 375 mv.

55 All the panels coated during the operation of the process described in Table 2, except those
deliberately post treated to remove the coating, had good corrosion resistance as measured by a
conventional neutral salt spray test procedure.
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sol
ch O%I de a pﬁe terrpera’l'ureé“(t)'%1|0 |y ,Irl zat ion, and (c) between 0.1 and 5
wei ght tanSBioNEr s selected fromsulfonic acids and salts thereof havi ng
the formula R- Z - [err] - [err] - M wherein R 35 I's either a vinyl
or an ag. Syéahieh HineBetéibbry binds 26lbsidbboheidenkdsn Badel, ivfasdehddiéStuleh:nki Ng group t hat
Wi | | gact i vad)eetdisioldn b BREMS Jurifasiomin(l) stabilds, selbsiabscheidehdils cRbRmel i) ve&ap @ and
4, and M i Sausreickdniie? Menbe, ufh PEnOpIGWert A8E Badbis @i hicht Ciehi als 3, beizhisshatien, diih ein
aut odeposi t Ibsithels Dixidativosipitel Beaisrbietiondst Medgea ool das \RedoxdPbteptial gastRadesoum genig-
bet ween 0. Zstamack2® m¥ stiirer ofidigeghanbelasssh i abseineasilbergrsittigie GillorcBloiditiekods watdo of
HF, and 40 () einesitingbniglien arf Ibglickea Eisencrie geringer ao el speeifischerWerlis; 1.5 g/ | .
Pat eset ans prh)cihKontaki-Beingem idewin St B thersitgesieliter] Bades it b@?fab'wh%ﬁgaénii@Y‘P"Bades,
unf assend dVetaligberfidghe, um so darauf Selbstabscheidung des Polymers zu verursachen und um eine
Konzentrationszunahme des 18slichen Eisens in dem Bad zu verursachen, wihrend gleichzeitig das
Redox-Potential des Bades um wenigstens 425 mV stérker oxidierend gehalten wird als eine
silbergesittigte Silberchlorid-Elektrode, bis die Konzentration des 18slichen Eisens in dem Bad
55 diesen spezifischen Wert tibersteigt und
c) In-Kontakt-Bringen des Bades nach der Vervollstéindigung der Stufe b) mit zusitzlichen Mengen
an eisenhaltiger, aktiver Metalloberfliche, um so Selbstabscheidung des Polymers auf der aktiven
Metalloberfiiche aus dem Bad zu veranlassen, wihrend es ein Redox-Potential hat, das um

8
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(a) fournir qualexdhdenteBETduderBIubI4 Hans Ibbal ALY Gtenletpsemad & stable, (ii)
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revétu, pendant I'étape (c) du procédé est inférieure & celle de I'étape (b).

2. Procédé selon le revendication 1, dans lequel la vitesse de le formation d'épaisseur de peliicule
d"autodéposition sur la surface métallique active mise en contact avec le bain pendant le procédé se
situe entre 11 et 23 m (microns) pour 90 secondes d'exposition du métal au bain.

3. Procédé selon la revendication 1 ou 2, dans lequel le bain d'autodéposition contient une quantité

suffisante d'acide fluorhydrique pour donner une lecture entre 240 et 365 milliamp&res sur un compteur
Lineguard® 101 pendant la mise on oeuvre du procédé.
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vitesse de le formation d' epai sseur de pellicule d autodeposition sur |la
sur f acB rfEecnd pelpnda grvendigationSs dang ipquel e baint d'autesiépdsiiorhedmprand reotend ef & %peroc dd6

se situe ROiE de mptdressolides golyrrdigse PRYRD)2 9 dr% 90 Peid-dsnpigments solides et anfrof3dti M-t al
au B3 n. %5%$n peidsdadifa otdayalnir sedcifque denlaicenscentiaipn du day est de 48wd- | equel | e bain

d' aut od6position contient une quantit6 suffisante d'acide fluorhydrique

pour donner une |lecture entre 240 et 365 mllianpbres sur un conpteur

Li neguardo 101 pendant |l a m se on oeuvre du procdd& 9 EP 0 374 772 Bl
EERNEN N | M 4. Prooad4 solon |a revendication 1 ou 3, dans |equel
I"_oxydant sol ubl e est de fagon prddom nante du peroxyde d' hydrogbne. 5.
Proc"d4 solon |les revendications 1 & 4, dans | oquel |a polynbre du bain
conprend de fagon 5 pr6dom nante des copol yneres de (a) entre 45 ot 99
% on poids de chlorure de vinylidbne, (b) entre 0,5 et 30 % on poids d' un
nonesrer e non sature qui possbde une solubilit6 d au noins 1 % en poids dans
chacun de |'eau et du chlorure de vinylidbne a |a tenperature de

pol ynbrisation, et (c) entre 0,1 et 5 % en poids de nononeres choisis parm
| es acides sulfoniques et leurs sels ayant la formule R- Z - (CH2). -

(S@B) - M dans laquelle R est soit un vinyle soit un radical vinyle
a-stbsfitu6, Z est un 10 ~ groupe de liaison bifonctionnelle qui active

| a doubl e liaison présente dans R, n est un nonbre entier entre 1 et 4 et M
est un cation. 6. Proc6d6 solon |a revendication 5, dans |lequel |e bain

d' aut od6posi tion conprend entre 3 et 6 % en poids de matiires solides

pol ¥5nbres, entre 0,2 ot 0,4 %en poids de pignents solides et entre 0,3 et
15 0,8 %en poids de HF, et |a valeur specifique de |l a concentration du
for est de 1,5 g/l. 20 25 30 35 40 45 50 55 10
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