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el ect r ode. Tvgcold rollephateainshegts| hawing: ficisessemof 89 mmaadchda mmy ropppstyelynwarp @adht her
of the dJeeed b\sapfoazsé@m&"s'as placropric-gagreasing inG sAlytian canieiniag 349, P‘oﬁ?ﬁ'ﬁ'ﬁ]hg‘?m’%"e
consi st m&“t%’o'l“@" wish watsr, Blagtrgbiq piokl ’P?e'%ta"\a?}'ra 80 °"e?f igyacid hayipg Q?“g?lul ar
chromi u tef, éﬂ: ater. pn@tr gﬁ%ﬁ%@ e c dlt o elow,

pr opoPt i ﬁ" WS HPRetng, 'i’ %’F’acc?ﬁ“'fdﬁr %ﬁ°é' ?"3 oy ?:"5'" \‘th‘feﬁeé ] 8?!5'?1 i on of
such gr gy I@ol;‘s%p T VT el the other steel surface exceeds a certain limt,

the cont ac'jtI re&é?ance at the interface between the contacting portions of

the=Steel sgiipgt becomes tHQ doRikn sy %5the? RFRh&H coifalnBa %be? 51 %RFofHim trioxide

resi sjpance at the |nterfa§,g1tbegf\g@ﬁ;b;¢ kéerm and the el ectrode, to generate

a suffici eehpeyatdr@r ge anougg-cpf heat in t hose contacti ng portions. The

metal | i c eathedri um | ayer oOmnotié@lechblpirtreatm@at surface in which granul ar

chr om um heods egrent densige perAdmd e di aneter occupies a very | ow proportion,

may consi Eectalyzieg iler a n@&8secof granul ar chrom um adhering to the steel

surfaese, or a conbination of chrom um adhering in sheet formto the steel

sur f ace Genditicg®for the glacitolytic ehmstingim fornmed on it, as is the case with the

| ayer on the one steel surface. Either of these two |ayer structures can be

formed by S@H¥¥MPoyi ng an appF'E%ﬁ°|“ER"é‘s?PefPh‘B?jt’?f§“%b‘F°@Wﬁ%H%é of skverpivm dripxidayr e

spemﬂcaﬁ %e;ltlayer of tH8 '1""’6?' ?“d(‘,’(?r?s‘{leﬂ?(,SPFB?f #& usual |y forned by the
‘?5} T'c treatne

anode™el e r u atin

to chroni ating, V\:hl I eﬁ% °8€' fheec#@%\cg' @8’%& Vﬁ%‘f f"bﬁ'% SP‘?J“{JQYI y

f or med by ech&%tgga plytlctreatment which is carried out after
chrom um g mgg .scontinuous plating which is carried out by
al | owzng @, ,eII rre dupéupg’,cggg,gg\,ébg;tgy ating. If the fine anode

el ectrol yp Qméfuﬁ@t ment is gaksd ed out on the other steel surface after
chromi um pl ati ng, however, no cathode electrolytic treatment is thereafter
carried out, since the cat hode el ect rol ytic treatnent forns too | arge an
anount of granul ar chromiumhaving a |large particle dianmeter to be
acceptable within the limts as defi ngd by this invention. 40 The ot her
steel surface is required to contain only a very | ow proportion of granular
chrom um havi ng a



| arge particle dianmeter, as hereinabove stated. Mre specifically, the
~granul ar chromumwhich is fornmed on the other steel surface is required to
contain only less than 15 particl &P 0432 319 BI di aneter of at |east 0.03

m cron per square mcron of the layer, irrespective of the structure of the
layer. It _is rel atlvely | arge particles having a diameter of at [east 0.03
micron t hEXANEEZ i bute to ach| eV| ng a Iovver cont act resi stance upon 45

appl i cati on .0 rercs,l E 'bé‘] tkrnosde the %35 cont a| ns 1§¢§Pereach re
such” par tlrea i nsu Sgi ‘# avi
resi st 8511090,, €eﬁit§, r c::gb‘ m EJ" %i ’E?x s'uFfumL.

i nt ended n m é(ytu 1

surface heahum&saae@at %Isw\ms h having % itf Pé‘rﬁn oan iate

t one. Theanbadid &B&hént aab.wuuuaaraioh&.atnecsamé aat uriBEtfe wadi%ns Wtod 28 f Beibw, %ﬁ&mmc

di scl 0sesctionatihg) ktiep the JoRditbRs NGecBit @PbeldW Bl bR et duftate! give MeoRBINRiatet ABdic
sheet @ar traanit, Ghsigita wat® bl drjig. chr om um on one surface thereof, but
hardly any such chrom um on the other surface thereof by subj ect i ng the one
surf ace t Hectolyfic zeth: | east once to anode el ectrolytic treatnment during

cat hode el ectrolytic chromating treatment. Al though this nethod may hardly
form any gr@amppsitionchr Gre eptiom certeined t1i% 19 &fushfomium Gioxideh & @ lob Bz SiFs Feod Bogief  of
granul & chrom um whi B#SP¢ pérditeris on t hat surface is considerably greater
than the rraWﬂﬁﬁ“‘f?ro #°G on defined for the sheet of 55 this invention.

Mbr e spemch%?F'P °°‘Eﬂl§' Sleralysls: ch;om um which is fornmed on the ot her
surface of t g ecy{’e'ES B ns fv'l"east about 20 particles having a dianeter
of ‘et Ieast "EP???\ per sg 8% iis is a proportion which is

too hi §h : a%?(“?t &d to pr °'°fH%r°r°é’§ of this invention. 7 EP 0
492 319 Bl [i.ned the Feason why a certain anount of granular
chrom um E cgrr p?ee@,{yr abhx,dlnarge fromthe standpoint of this invention,
is formed on hg8heSUr f aggsQf the sheet when the nethod of the Japanese
pat ent ,applicati on as herei nabove referred to is enployed, and have found
that 1t iexAMmEet30 the cathode electrolytic treatnent to which not only one,
but al so The ofher of the sheet surfaces is subjected 5 after one surface
has been gi Tet caldaclied atesicsheas Widving thickaedsesesft0.22] hm ahd) €132 v, @espbatildlyy Weret das |,
~if the st eetedsheetprarbsst bantprisimy elattiolytic idegremsiogl irc @ dsolutiont bfesodiainhitydrokidks lhauitigna
~ the i nber capdenkiétion aiiSctepee lite tinsing yith waten dedtmiptivt piaklingdman auedus salutiohefrsgibiic add | ng
cat hode ehavirg agpneentationrad & grpenliter(rinsipg with-veatef.i sipstrelyio doradting: e lepth suiteces unsiar theent
t her eof deanpitieps diptpd Al @m"ﬁttﬂﬂ?{ i, sepands of dirpingn elpaiplytichehromating an enecsytirea alone
cat hode et ihe,apgifiens i @HP'%EE‘"%’P%‘H water: WQ%Y"P%e one surface whi ch has
been subj ecdfEPeiEens s sieetrol anode el ectrol ic trea({ P?F%
metal | P& chr S | ayer on th 90? ng"%'i‘%gscﬁ Oft @"'g‘ﬁbté?"' 055 Hé‘f e égd

- cont ai ni ng Sq.em » &'}9 ng of ch “re meter, irrespective of its

structure. % cont ai ns onl gﬁkoetic on anqagh g‘Q of chr om um per square

me , It falxatﬁoge%uf?&\lﬁén I‘Yh surface s % ci ently to render it fully
- resistgnt to gQEdiBRb the: A | 8%8Lc.: .tontaining nore than 150 ng of chromni um

- per square NMghQhd bfcydiBECONON §&d cyctegl%ygbepbgtedmy effectively achieve the

i nt ended r esuigping fier ef or e 15@3”g. of chrom um per square neter |s set as an
~upper | i m t(e) ddnditions foh eleytadiyad entontdliigomi um oxi de | ayer is formed on the other
surface of tIsetdheet, t oo, Wh&me sdutibrecoplaibed 175! g/ bfi ch@miuyn EibMideB iyt NazBifs and

| ayer emsures the corrosion r@gigyf Hm80. penditepai ntability of the sheet, as
her ei nbef or e Temparatete: The | ayef5iG required to contain 3 to 30 ng of

chrom um per Methadir e net er. | f Chthodiscantand efbelestiplysiss ess t han 3 ng of chrom um
per square m&elpde quient densiy: to Mewtide any satisfactory corrosion resistance
and is al so IEFSR'EQ'SS?'“SB’“@ ve an%d8efesirably | ow contact resistance. Any |ayer
cont ai i ng i WhFYeR0 30 ny U‘P‘“@H?Hﬂ‘?iﬁ??ﬂ% square meter is somewhat
unecononi cal PPPRBIYH it may nBf¥F esent any particular problemfrom a

wel dabi 1i dpoi nt. Moreover, the presence of too nuch hydrated
chrom um B likely to give the sheet a colored surface having an

uneven .out | Gk G Golled slebiSshbdtS Kaving thitkinds35d Tt olo2Ghm Wid %a %? trbepBitld) Qme
Ther ef or ey 048, BSrocsUadhiprlii) Sbctlofytics GbgréasingTh 4 Pdftion bobium 2yd
i nvent i oNcdbdntratdR Bt fiter, Lifdg with WiterS BISGrbilficCidkling iN\er dbubdib SR 6 st,ﬂmaac'd

vari ety Ofaviay ddh&htrati bEpea it rirlfH v | wiktoF, Prdt@&ment OR | oné Bk albriVirkdé the
t hi cknesses of 0.22 mm and 0.32 mm respectlvely, wer e each
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treated by a process conprising electrolytic degreasing in a solution
containing 30 g of sodium hydroxide per liter, rinsing wwth water,

el ectrolytic pickling in an aqueER® 482B1ABbn of sul furic acid having a
concentra- tion of 5 g per liter, rinsing with water, pretreatrrent on one

surface al one under the conditions listed below, 36 electrolytic .
chr omat iCARfitiGRS ¥5tsE beloy, qlectrelitic, higmating on beth fuffacesyger thes saagtions ﬂ@wyb#qwﬂgtsmg with

vvatg; AP APy AN Y8ndi ti ons for pretreatnent: Sol ution: The
sol |o th retreatnent contained 100 g of chromumtrioxide 40
and 1.9 o ét'oq?{‘)P?re"eag"gﬁd per liter; Tenperature: 25 C, Met hod:

Anode’ el eghrghytic treat “ﬁﬁtsotutﬁﬂgﬂa&r%gl {)(?%Bf cﬂ@ﬂrﬁ;tnt oxide a1 6/ s‘ﬁﬁJril: acid per

EIectron2|ngt|ne or t eelect

chromati ng: Sol ution: The sol ution used for the treat ment
cont ai nedtdufgerdiur®f Chromggagtrioxide, 5 g of [err] and 0.9 g of Na2SO4 per
l'iterjp SOmethodl€NPEr at Ur €: Anodic electrolysis; 42[ err] Met hod:

Di scont i nafdds cardhimdgyel eiaghzyt i c treatnent (cathodic on and of f

el ect r ol yElectiofyring foaé: hode @aigecent density: 40 A/[err] Electrolyzing tine:
0.3 sec.; 55 On and off cycle: Four cycl es were repeated; D pping
tinme: Conditions for @ecBolgtiscchrofhating: EP0492319B1 EXAMPLE 2 Two col d rol |l ed steel
sheet® havi ng thicknesses of 0.22 nmand 0.32 mm respectively, were each
treated byoiofr ocess conpr Theisalytios| conteined| KE igof efseymien dlorde. 519 o NacHifatahd A9 of
sodi um hydr oxi de having a 50”‘@99!%69‘?{'!*%[“ on of 30 g per liter, rinsing with

vater, el %‘t‘ﬂ"&“ﬁl c pi Ck|| Cin an a ueous sol ution of SU|fUI’I c acid having
a dencent Maip é ‘Eﬁf" and o GeqloNRISt h wat er, el ectrol ytic
chr orﬁ‘;{tl nﬁ"t ‘ﬁ’eﬁﬁr gtlyacegg er the conditions listed at (a) belowin a
bat h haV| 05| t| g,est‘? eldl’e shown bel ow, internedi ate

one I'n the sane bath under the conditions

anodi c trg E Eht. Fa;ﬁ

|isted at Eaa efow eI ectro ytic chromating under the conditions |isted at
(a) bgl eampleys on the surface given the internediate anodic 10 treatnent,
rinsing Wth water, and drying. Electrolytic bath: Conposition: The

sol uti on cr aidlbdlst! ghedfs HalingdtickHEbdet ioPY2E fim Snd®.32f mihEresdectivaig, Wor® egthof 15
Na2SO4 presited bf & prodessieomprising Glectrolylio degredsinh iad Badio ob Bodiuntl hipdrdxide having a

el ect r olcyrentratidnad ROl @erditer, riasiig withrvaist, plectroly86 pidilifgeinah adtleastspiotion of sudfuriciante :

0. 3 swmc.haviigOa concentr@ionaoh & gopdr litey, oinging with water, firelreatmen! esonscaudace jved Leddr the

Di ppi ng conditiens listed below, elecBolBic chiomating on Aath dirfaces underrthd gopdlitions Aigtestleslawy rinsing t
densi t y:with waterpgridedrying. E| ect r ol yzing ti ne: 0.3 sec. 26 EXAMPLE 3

Conditions for pretreatment:
365

Solution: The solution contained 100 g of chromium trioxide and 1 g of sulfuric acid per
. liter;
w Temperature: 25°C;
Method: Anodic elecirolysis;
40 Anode current density: 10 A/ldm?;
Electrolyzing time: 0.3 sec.

Conditions for electrolytic chromating:

45 Solution: "The solution contained 175 g of chromium trioxide, 5 g of Na2SiFs and 0.9
g of N2280. per liter;
Temperature: 45°C;
Method: Cathodic on and off slectrolysis;
Cathode current density: 80 A/dm?;
50 Elecirolyzing time: 0.3 sec.;
On and off cycle: Two cycles were repeated;
Dipping time: 0.3 sec.

EXAMPLE 6
85 '
Two cold rolled steel sheets having thicknesses of 0.22 mm and 0.32 mm, respectively, were each
treated by the process which had been employed in EXAMPLE 2, except that cathodic on and off
electrolysis was carried out under the conditions shown at (a) below:
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Two cold rolled steel sheets having thicknesses of 0.22 mmand 0.32 nm
respectively, were each treated by a process conprising electrolytic
degreasing in a solution of sodi ulPf/4820318® havi ng a 30 concentration of
30 g per liter, rinsing with:water, electrolytic pickling in an aqueous

sol ution of #rlc d haying a concentration of 5 g per liter, rinsing
~W.th water, %ﬁﬁ 7! gl ° ;ﬁpg’ﬁlé‘tl ng on both surfaces under the condltlons -
I i'i'zﬂe,]d at (o

ec Mseconds of di ppi ng, el ectrol ytic chromating

e surf (&gﬁg EH)I Ongg%ildtlons listed at (B) below, rinsing with

wat er, 5and or electrolytic chromating: 35

Sol ut| The solution contained 175 g of chromumtri oxi de,
549 of[erghméﬁ 9 g of Na2SO4 per liter; Tenperature: 45 C;
Met hod: Cathodic on and of f el ectrol ysi s; Cat hode current

density: 400 Abi Gblled sBO sheets hdving QhickAbsEFS 61®.221 i .and 0.32 nﬁan Josp&ftivaly, Wereddath Of f
cycl e: 10 treated byPepasting #® preesss whith @ad Badh effpipysid WJEXAMRRE 2, except that anodic dectrOigsis ( B)

Condi t i onwasfarriedbug obdenthy torditiariarshovatat (bfbeldsol ut i on: The

sol uti on cdbfAmodieelechglysiy of chromumtrioxide, 5 g of [err] and 45

0.9 g of [ einede gyentdensity: 0.5Pmder at ur e: 45 C, Method:

Cat hodi ¢ orFlesHelyzpftime|: 8815p%| ysi s; Cat hode current density: 40 Alferr]

El ectr® yzing tine: 0.3 sec.; 50 On and of f cycle: Two

cycl es we¥ ted; Di ppi ng ti me: 0.3 sec. EXAWMPLE 4 55 Two
cold rolled I heets t hi cknesses

respect Ve|,§5,@§ ff go s PP S 45 2 ot AP IoLPR Y Sb e, f d canoce
deg_,ea? n‘éu 3sé¥)? of sodi um hydr oxi de having a concentration of 30 g
per er

Algighd W|th water, electrolytic pickling in an agueous sol ution
of sulfurrc—a'm—c? havi ng a concentration of 5 g per liter, rinsing with

wat er, pret :RARMPRNY v rBtaied, UsxEaH thaf bRPSatrhdht Has thRedout on %ﬂpsﬁfg&s Srhéer Bile

condltlongonh.t,&rsegp@@h(meanr&l;éﬁfopthgmmt| ng on both surfaces under the
condi t kNS Anb&d RfferR@britity: I 1O RMBfoVbreluM@b,ahda and drying. Conditions for

pretreatnent: Sol ution: 1 A/dm? for the ofl@esulisdetit | on cont ai ned 100 g of

chrom um t rBlaxiolgingaimé : 1 g ©f3 seckdk escheurtecs.d per |iter; Tenperature:

25[err] 10 Met hod: Anodi c el ectrol ysis; Anode current

density: EXAMPLEAPerr] Electrolyzing tinme: 0.3 sec. Conditions for '
~electredytic chromating: 15 Sol ution: The sol uti on contai ned

175 g of chESAMBYR 9§ wa) sepepied. Bxcgptdhat [ebmyaﬁdhm@m@ (cgthodioen pnsleqff glgcirelysis) was

Tenper at ufagied out in a bath having 8 tempergiura 5 A C Cat hodi ¢ on and of f

el ectrol yax‘awpl_é Cat hode current density: 80 Alferr]

35
EXAMPLE 1 was repeated, except that cathodic on and off electrolysis was carried out by employing a
cathode current density of 30 A/dm? and repeating the on and off cycle twice.

A EXAMPLE 12

Two cold rolled steel sheets having thicknesses of 0.22 mm and 0.32 mm, respectively, were each

treated by a process. comprising electrolytic degreasing in a solution of sodium hydroxide having a

concentration of 30 g per liter, rinsing with water, electrolytic pickling in an aqueous solution of sulfuric acid

having a concentration of 5 g per liter, rinsing with water, pretreatment on one surface alone under the

45 conditions listed below, electrolytic chromating on both surfaces in a solufion having the composition shown

below and under the conditions listed at (a) below, intermediate anodic {reatment on the other surface in the

same solution under the conditions listed at (b) below, electrolytic chromating on the other surface alone
under the conditions listed at (a), rinsing with water, and drying.

s50 Conditions for pretreatment:

Solution: The solution contained 100 g of chromlum trioxide and 1 g of sulfuric acid per
liter;
Temperature: 25°C;
5 Method: Anodic electrolysis;

Anode current density: 10 A/dm?;
Electrolyzing time: 0.3 sec.
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El ectrolyzing time: 0.3 sec.; On and off cycle: Two cycl es were
repeated; Dipping tine: 0.3 sec. 25 EXAMPLE 5 Two cold rolled

steel sheets having thicknesses EBPO#92319Bland 0.32 mm respectively, were
each treated by a process conprising electrolytic degreasing in a solution

of sodi ym “W% gi?lgcgmh%v%%aﬁlngconcentrati on of 30 g per liter, rinsing with

I : . . .
wat er, elec Ic 5|c I'ng~in an aqueous solution of sulfuric acid 30

havyi ng a ntrati ; it er i NS j t t ; t pent
ontne cuPPRE" | Orahd sl Sy s §lor il Wonlle) 86 FLars 5F% 5 OF
chr ongt i NgeRibrdand:N S+ &.aces under the conditions listed below, rinsing with
wat er , . anqg)@gy&d{.\_gm ah®oPdibdraipsts: f or pretreatnent: 35 Sol ution:

The sol ut catRode @it dunsityL4ad0@n20f chromiumtrioxide and 1 g of sulfuric acid

- per | iter Flediiyitg frhél 08:sec.; 25[err] Met hod: Anodi ¢

el ect r ol yOnand eilcycle: TAMO @gkdosGrsre reépiatediensi t y: 10 A/ferr] Electrolyzing tine:
0.3 sec. OCippidg tmoNSseéor el ectrol ytic chromating: 45 Sol uti on:

The sol ut ibdAncdigrelegiraiysis: 175 g of chromiumtrioxide, 5 g of Na2SiF6 and 0.9 ¢

of [err] pénodpicureont demeitsryfodamiir e: 45 [err] Method:

Cat hodi ¢ Electlydng¥me: 836864 r ol ysis; Cat hode current density: 80 A/[err] 50
. Electrolyzing tine: 0.3 sec.; On and off cycle: Two cycles were

repea’fecé’ﬁﬂi'%ﬂﬁg time: ' 0.3 sec. EXAMPLE 6 55 Two cold rolled

steel shee gi ng thi ck e;sejs f 0. ErZ an .32n[rm respectivel wer e
cach trealk “ﬁu&l%es;ﬁg‘;@f%eﬁ%éﬁg@ *eﬁ it el APy A RORDER v el

t hat catOHoc?ig on an ro Was carried out under the conditions

Shjgm“at%g&}mpg@}\%%ﬁ%'qec"& EP 0 492 319 Bl (a) Cathodic on and off

el ectrolysrs: rrent density: 80 Al[err] Electrolyzing tinme: 0.2
sec.; On gagtiorl f cycle: TwhheGihoR oMo 50 §REEHEHm Foxide pePltetPi NG tine: 0.5
sec. EXAMrédpedatutéro col d roid-ed steel sheets having thicknesses of 0.22 nm
and 0. 32 wewod:especti vel y, camir oRaysit0 treated by repeating the process
whi cheshad cltrsie cavrgat apa: | mMEBANWPLE 2, except that anodic el ectrolysis was
carried otkctolydiag trhdie condd.s sens shown at (b) below (b) Anodic

el ectrolysis: Anode current density: 0.5 A/[err] Electrolyzing tinme : 0.3
sec. 15 EXAMPLE 14

30 EXAMPLE 2 was rapeatéd. except that after the final chromating and before rinsing, posttreatment was
carrled out on both surfaces under the conditions employed in EXAMPLE 13.

EXAMPLE 15

35 Two cold rolled steel sheets having thicknesses of 0.22 mm and 0.32 mm, respectively, were each
treated by a process comprising electrolytic degreasing in a solution of sodium hydroxide having a
concentration of 30 g per liter, rinsing with water, electrolytic pickling in an aqueous solution of sulfuric acld

_ having a concentration of 5 g per liter, rinsing with water, pretreatment on one surface alone under the

ot conditions listed below, electrolytic chromating on both surfaces under the conditions listed below, rinsing

40 with water, and drying.

Conditions for pretreatment:

Solution: The solution contained 100 g of chromium trioxide and 1 g of sulfuric acid per
45 liter;

Temperature: 25°C;

Method: Anodic electrolysis;

Anode current density  : 10 A/dm?;

Electrolyzing time: 0.3 sec.

50
Conditions for electrolytic chromating:

Solution: The solution contained 175 g of chromium trioxide, 5 g of Naz2SiFs and 0.9
g of NazSOy per liter; :
66 Temperature: 40°C;
Method: Continuous cathodic electrolysis;
Cathode current density: 160 A/dm2;
Electrolyzing time: 0.3 sec.

12



'EXAMPLE 8 EXAMPLE 2 was repeated, except that cathodic on and off

el ectrolysis was carried out at a cathode current density of 30 Alferr] 20
EXAMPLE 9 EXAMPLE 1 was repeat ed, EPx@492319Bk pretreatnent was carried out

on both surfaces under the conditions enployed in EXAMPLE 1, except for the
fol | ow ng; Za Anode current density: 10 A/[err] for one surface, and 1
Alferr] f Bt her surface; El ectrol yzing time: 0.3 sec. for each '

sur f ace. 30 E I\/PLE 9 tl xge that e ect
chremat i n %&M ge:'f;fp:e 'ar1 FEZ%'] Ay E%&% urr %a égg
havi ng
except 5? ﬁgﬂem ngfc el ectrol ysi s vvas car 3dcao ¢ ° n‘%ﬁ ?ﬂa
cat hode current den5|ty of 30 [err] and repeating the on and off cycle
tw ce. EX&MMdel?z 40 Two cold rolled steel sheets having thicknesses of
0.22 mm and 0.3Z mm respectively, were each treated by a process
conpri s4 Ng eive bit Qbilsd iselCkheste AsAng GhitkiesdesS6r| 0.2 A afd 032 tin Medpydlivelx iwde daavi Ng
a concent reited Oy @fprat@ssgcdirprising bledtrolytid BégrédgingViii 8 oBticr of dbiamt Hydloyitid Baving a
pi ckl i ng tancentating icldLgspes ttbr tinstnp Wil waterl élentrolgticopiakithglkaan aygechis salutioe oftsulhuric eeid Of
5 g per | havieg a cericertiating of\f @ weniidr ginsingowitht waten teleetraiytio chrermatings ey othcaurface® urwlen thal e r
the 45 cennditiane disted |al () dglomaisingya eolutient haying tthe: campogiinnt 4nd erppraise ishawnr elowe s
in a s& uilesnedigiaanedic F??@‘"@b?ﬂ)‘if‘glst'"ﬂﬁh aleproirheniame welutien under e censitiopsdisier @t Bhs
listed at b%%%éﬂ'ﬂ‘é@tm? °"i"m"€'|'9rﬁ‘§’d|‘%t?’f§ saf'ﬂsa Fl?"‘t ghventheciald intprmediate odis reatment yeder j
o]

1 SR R T il Fu WA

chr omat i ng e oth 'fes 2
I’IQ‘/II’] a ff/ " 50 Conditions for pretreatnent: Solutlon

The so ut| ﬁb(gﬂtﬂ:ﬁ@dsrl OeQecgolgs chromumtrioxide and 1 g of sulfuric acid

per liter; nedens,ty 10“,3\5 [err] 55 Met hod:
Anodi ¢ el ect rE%EtVWz&&rn de cuppgsd density: 10 =[err] Electrolyzing tine:

0. 3 sec. (o)HRodic & 48 Bl Condltlons for electrolytic chromating:
Sol uti en: AnodbltGrrénPldabityGn en®j ned 175 g of chromumtrioxide, 5 g of
[err] and O. ®egrddizing @hé] per oBisker; 5 Tenper at ur e: 50 C (a)
Cathodic on and off.electrolysis: Cathode current density: 40 [err]
El ect r ol yexaMpPLEi1Be: 0.3 sec.; On and off cycle: Two cycles were repeated,;

10 D pping tinme: 0.3 sec.; (b) Anodic electrolysis: Anode current
“densi t ye 4 ,ﬁ)(i\l[ll@l;& ]7 was repeated, except that after the final chromating and before rinsing, postireatment was
carried out under the conditions listed below:

Conditions for postireatiment:

35 Solution: The solution contained 50 g of chromium trioxide and 0.5 g of NH¢F per
. liter;
Temperature: 45°GC;
) Method: Cathodic elecirolysis;
o -Cathode current density: 20 A/dm?;
40 Electrolyzing time: 0.5 sec.
EXAMPLE 19

Two cold rolled steel sheets having thicknesses of 0.22 mm and 0.32 mm, respectively, were each
45 treated by a process comprising electrolytic degreasing in a solution of sodium hydroxide having a
concentration of 30 g per liter, rinsing with water, electrolytic pickling in an aqueous solution of sulfuric acid
having a concentration of 5 g per liter, rinsing with water, slectrolytic chromating on both surfaces under the
conditions listed at (A) below, after 10 seconds of dipping, electrolytic chromating on one surface alone
under the conditions listed at (B) below, rinsing with water, and drying. '
&0 (A) Conditions for electrolytic chromating:

Solution: The solution contained 175 g of chromium trioxide, 5 g of Naz2SiFs and
0.9 g of NazSOs per liter;
Temperature: 35°C;
Method: Continuous cathodic electrolysis;
66 Cathode current density: 80 A/dm2;
Electrolyzing time: 0.3 ssc.
(B) Conditions for electrolytic chromating:
Solution: The solution contained 175 g of chromium trioxide, 5 g of Na2SiF; and
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El ectrol yzing time: 0.3 sec. 15 EXAMPLE 13 EXAVPLE 1 was repeated, except
that after chromating and before rinsing, posttreatnent was carried out on
bot h surfaces under the conditi oR@0/4888¢8IBbel ow. 20 Conditions for

posttreatnent: Solution: The solution contained 50 g of
chrom um tri oxi de per Iiter; Tenper at ure 45 [err] Method:
Cat hodr c elect ro%sr S: 0.59,¢f d’ﬁ'r'f‘%nt density: 10 A/[err]
roI yzr;E t“" o sXA{h/PJ?:ee 4 S? EXAMPLE 2 was repeated,
PR B r e ri nsi ng, post t r eat ment

exc t that
was carri edg@@f&&e% {,]A; under the conditions enpl oyed in EXAVPLE
13. MPLE § Two co d roI | ed steel sheets having thicknesses of
0.22 M@@aRiee &2 ™M respectively, were each treated by a process
conprising erectrolytic degreasing in a solution of sodi um hydroxi de havi ng
a concent r eXAMPLE A6 wab repedief, elcbiit@hat olbdtdFiid\hromaliny Wadlcarkied Gt BC4 Sdlltivd hdving a

pi ckl dongemparatuie gtgaetius sol uti on of sulfuric acid having a concentration of
5 g per liter, rinsing with water, pretreatnent on one surface al one under
t he con@ExAMBERs21 | st ed bel ow, el ectrolytic chromati ng on both surfaces under
the conditions |listed below, rinsing 40 wth water, and drying. Conditions
for pretr cEXAMRKE 17 Ba3 1gpdatsd; except that anodic eleckplysisswsis garrieshout afren anasle qurentdegsity

chr orfut 95 AeRF-de and 1 g of sulfuric acid per 45

liter; Te rature: 25 C; Method: Anodi ¢
el ect rolgﬁgﬁ'ﬁ%ode current density 10 A/[err] El ect roI yzing tine: 0 3

ii&uiﬁtféf “Ja“u%E e .@' gfﬁt PSP i "ft pouges ok o

[err] 5 Aldm? ﬁ#g gmatl d
Cont i nueulsbyqet. Qgéltﬁro %Lrs o ot °"s:f¥srs5&oug "Z'?Jéra f T8 r ]
El ectrolyzi'ng .3 sec. 92 319 Bl EXAI\/PLE 16 EXAI\/PLE

15 was rmﬂaggagh except that pretreat ment was carried out at an anode
curregt density of 5 A/[err]by enploying a solution containing 175 g of
chrom um t EXAMPLE @7 was hp@ited] dcért tanchitddi0 e@ctlysiblavdsStadried oufd enpldying a@@fodeavi ng
a t enpercatrant densify oft 0§0cx/dnj? aadieh élérarblyzigaioterobd.ysecc chr omati ng was carri ed out
by enpl oying a solution having a tenperature of 45[err] EXAMPLE 17 10
Two col EXAMPLER# st eel sheets having thicknesses of 0.22 nmand 0.32 nm
respe®tivel were each treated by a process conprising electrolytic
degr easi ngE)F):WPéE 46 W fepreiagf Gl NahifiRYy draneingeand 9P drende BATRERIMPH 'ERPAMISF 30 g
per | it @ptondphsiRgesynper thgAopditionesisdvPleYyt i ¢ pickling in an aqueous sol ution
~of sulfuric acid havi ng a concentration of 5 g per liter, rinsing with

wat er_ &ondliopg oy ResfreMEmt i ng on both surfaces under the

Solution: The solution contained 50 g of chromium trioxide per liter;
Temperature: 45°C;
. Method: Cathodic electrolysis;
ot Cathode current density: 10 A/dm2;
40 Elsctrolyzing time: 0.3 sec.
EXAMPLE 25

EXAMPLE 17 was repeated, except that after the final chromating and before rinsing, posttreatment was
45 carried out on both surfaces under the conditions listed below:

Conditions for posttreatment:
Solution: The solution contained 50 g of chromium frioxide per liter;
50 Temperature: 45°C;
Method: Cathodic elecirolysis;
Cathode current density: 10 Aldm2;
Elecirolyzing time: 0.3 sec.

56 CQM'PARATIVE EXAMPLE 1

Two cold rolled stes! sheets having thicknesses of 0.22 mm and 0.32 mm, respectively, were each
treated by a process comprising electrolytic degreasing in a solulion of sodium hydroxide having a
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conditions listed at (a) bel ow using a solution having the conposition and
t enperature shown below, 15 internedi ate anodic treatnment on one surface
al one in the sanme sol ution under tERO 423%tB1ons |isted at (b) bel ow,

el ectrolytic chromati ng on the one surface alone given the said

I nt er medi ate anodr C treat rrent under t he condrtrons |isted at ga rinsi

with wat e, in I (RSfng i water e't*r‘(g SN0 an-agHeaup Aol veu i rr;;g
Terper at uf mﬁ%{ﬁ“ﬁ &gg%‘tv“ﬁﬁ ey gatr@ PP %reg?g tog gt O
current5| dey °w' "s':t?ms R;rgadﬂ;’t lectrolyzing tine: 0.3 sec. (b) Anodi ¢
| ect | re:
0.3 sec. E s ﬁﬁ By 50 (R gt 08 g o cromi! bl 1) o St bod[C

final chr orrath,q rautet before p4.p81 ng, posttreatnment was carried out under
the condi ti omnetrod:st ed bel ow: A,Qaiadlet:ﬂ—d@@ﬁ; for posttreatnent: 35 Sol uti on:
The solut i on Aaedatcairénedbnsity: 9 of agh om um tri oxi de and 0.5 g of [err] per
l'iter; TenpelEwktudhing time: 03sétS[err] C Mt hod: Cat hodi ¢
el ect r ol ysi(B) Cdoditidns ¢he electrolytiethratethgy: t v : 20 [err] 40 El ectrol yzing tine:
0.5 sec. EXA®BLEEN19 Two col d Acblited certtarirlg 1361 g @f chrdndom tigxidel b glohN&Sifs awf0.9). 22
nmand 0.32 mm respectively, gnEeS@opeh litds  treated by a process conprising
el ectrdiyticTemeprdusing in a 4®1%ti on of sodi um hydroxi de having a
concentrati oMeBPd30 g per | it Epniinyoupagiegic ppetiolveleit er, el ectrol ytic pickling
“in an aqueou§at§ﬂﬂerﬂ’1’%d%‘ﬁ“ysul #89AM i 4 having a concentration of 5 g per
liter, rinsi F&CW‘FWQWQ?er el B38%%I ytic chromating on both surfaces under

t he condi I A) below, after 10 seconds of dipping,

el g‘c"tré‘fy Gty Yk one surface al one under the conditions |isted at
(B) bel ow, ':Tlrvg%lggolf% g@el%gfg havﬁ\ th%ys'selgof 022 mm a&% ) re 9&\%!))( %re eacd;

el ectr ol yidafeqCy 2Hdd 3;‘1. rolyic degreasing_in a sol St08oHiifn 175
g of chr oggnkdRirhtioh 8730%Eper ﬁae.gmetn Water2l6btrby yh dibkfitg In\Ee Qé’oupstrruﬂtm &femfuﬂc acid
Tenper @4 Uhding a concentration of 35 pér lr?&tr ASKG with water, pretreatment of bdtP EUirfadbe By SippRg 0RISH C
el ect r ol ytb Sonditlons listed KW @B&roltid EiRGHhatifke 86 bbti :surfacSdundibrl 6 IchnditlofiC listedl BstowN g
tinme: rifding witlewater( &Y diyagdi ti ons for electrolytic chromating: Sol ution:
The solution contained 175 g of chromumtrioxide, 5 g of [err] and 13

- EP 0 492 Gdwitidis f6) pietrgatmént [dipping): per | iter; Tenperature: 45[ err]
Met hodse Conti nuous cathodic electrol ysis; Cathode current

density:  Bbtigy.[err] A§°|ut'°n contafring dP¢ g phchiopiynt triexsle and 1 g of yifusie @cid PYANPLE 20
Temperaturs: 25°C

Conditions for electrolytic chromating:
36

Solution: A solution .containing 175 g of chromium trioxide, 5 g of NazSiFs and 0.9 g
of Na2SO4 per liter;
; Temperature: 42°G;
L,, : ‘Method: Cathodic on and off electrolysis;
40 Cathode current density: 40 A/dm?;
Efectrolyzing time: 0.3 sec.;
On and off ¢ycle: Four cycles were repeated
Dipping time : 03 sec.

45 COMPARATIVE EXAMPLE 3

Two cold rolled steel sheeis having thicknesses of 0.22 mm and 0.32 mm, respectively, were each

treated by a process comprising elecirolytic degreasing in a solution of sodium hydroxide having a

concentration of 30 g per liter, rinsing with water, electrolytic pickling in an aqueous solution of sulfuric acid

50 having a concentration of 5 g per liter, rinsing with water, electrolytic chromating on both surfaces under the
conditions listed below, rinsing with water, and drying:

Solution: A solution containing 175 g of chromium trioxide, 5 g of NazSiFs and 09 g
of NazSOq per liter;
Temperature: 45°C;
55 Method: Continuous cathodic electrolysis;
Cathode current density: 160 A/dm?;
Electrolyzing time: 0.3 sec.
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EXAMPLE 15 was repeated, except that electrolytic chromating was carried
out in a solution having a 10 tenperature of 46 [err] EXAMPLE 21 EXAMPLE 17
was repeated, except that anodi CERD492B1® Bti s was carried out at an anode
current density 15 of 0.5 [err] EXAMPLE 22 EXAMVPLE 15 was repeated, except
t hat pretreatnent was carried out by enploying a solution 20 containing
175 g ofCOMEABA 'VErEMMA*ﬁr%e, 5 g of [err] and 0.9 g of [err] per liter and

t d t f 5 A |
ele n?o?xg b%%f(? Y E an: curre enS| :’g' ?F)QQI e
ssC egtoﬁcgmgr g@g@ﬁé f& jfﬁ Wm%ﬁs el
cat hode e oy e,eseo&. osm Z\'Lf B e o ot e W

sec. EXAddrinbaiaté andtl ddn Wmaces ﬂRﬁ‘e?Jaﬁ-G solﬁ?éﬁ GiRer th) Bndiénis Béted 4 15 BBIbW, ng
and bef ueetrdiyuasmﬂam@as&dtw SFA0IE HdeMRS cdndiilidnk Bsledtt {a), ARsinOAA waler, bCyinginder

t he cendi sbigiss: | i St @dsolu@bnOsdhtaibing Bi7std Gthroi teXile] 5 ¢ aft NERSIF:: and ©.050df Wai ST):

The sol ution contai pediteD g of chromumtrioxide per liter; Tenperature:

45 C, Met Medperature:  40°C. Cat hodi ¢ el ectrolysis; Cat hode current
density: (a) C@hotiic[oprang offi@ectrolydis: ect r ol yzi ng ti ne: 0.3 sec. EXAMPLE 25
EXAVPLE 1 Pathede cpreqnbdansity; 40A@e?pt t hat after the final chromating and before
rinsifig, BlegtolyrbatimeAdsepis 45 carried out on both surfaces under the
condi t i on&9npEpkfgrCiBdiwg\gyclasyers 'eRegied: f or posttreatment: Sol ution:

The sol ut PBA"EHAF 93 %8H 50 g of chromiumtrioxide per liter; 50

Tenper at uffaAnodic slectrolysis: 4N§mC Met hod: Cat hodi ¢ el ectrol ySi's;

Cat hode cg"g‘fg“& ??gf' 10 A/[err] Electrolyzing tine: 0.3 sec. 55
COVPA Tl 'Fwo cold rolled steel sheets having thicknesses of

0. 22 MM pbaRARGE pgspectively, were each treated by a process

conpri srn-g—éﬁect-rm-c—degream ng in a solution of sodium hydroxide having
a 14 EPrdd &P roffodstEdl sheBRRORMRh Mickidbse®ior 892 thnP&id d.d2t G, rebhelibi) Gwetd bhbn

et erzs Glefed b9l s bloSesicbibrising dlediréilic SRR MO WaitidR o lsodiih hidrbxidedabiflg BAVI NY
a COoNCertbhcahtiafish 650 § par IR inking With, waldr, Rl ivplcking i af queBistdoRsfial o BUricaidiab Ot h
sur f aceavisyde orich@ratinrdl ist g pérditdr,l kgl wal whtéy) elbeiontic credntting o bdth euriabesanmat i ng
on bot h ssitichdedsy e denmposiiah ahd rtehhderatunes stovs telow aibdef Bp cheitions listed relow,gdippirg h

wat er, dwegimeimtyofriggih Surfaces if Ahe Ewwed pdlutiom seldctelytior ctametitgnembeth Soffages omvier the

A sol t iconditionmlisted helpwy ringse with wates lmdodvyiean t ri oxi de and 1 g of sulfuric acid

per |iter Solgigaper at ur e: A solution cow@w{géﬁ P of chromium trioxide, 5 g of Na;SiF¢ and 0.9 g
of NazS0; per liter;

Temperature: 45°C;
Method: Continuous cathodic electrolysis;

35 Cathode curient density: 100 A/dm?;

Electrolyzing time: 0.3 sec.
. COMPARATIVE EXAMPLE 6
\ :

40 Two cold rolled steel sheets having thicknesses of 0.22 mm and 0.32 mm, respectively, were each
treated by a process comprising electrolytic degreasing in a solution of sodium hydroxide having a
concentration of 30 g per liter, rinsing with water, electrolytic pickliing in an aqueous solution of sulfuric acid
having a concentration of 5 g per liter, rinsing with water, electrolytic chromating on both surfaces under the
conditions listed below, posttreatment on both surfaces under the conditions listed below, rinsing with water,

45 and drying.

Conditions for electrolytic chromating:
Solution: A solution containing 175 g of chromium trioxide, 5 g of NazSiFs and 0.9 g

50 of NazS0. per liter;

Temperature: 45°C;

Method: Continuous cathodic electrolysis;
Cathode current density: 100 A/dm3;

Electrolyzing time: 0.3 sec.

55
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Met hod: Anodi ¢ el ectrol ysis; 10 Anode current density:

10 A/[err] Electrolyzing tine: 0.3 sec. (B) Conditions for electrolytic
chromati ng: Sol ution: EP 0 #402s31981% on containing 175 g of
chromumtrioxide, 5 g of [err] and 0.9 g of [err] per liter; 15

Tenper at ur.e: 40 [err] Method: ‘Cont i nuous

cat hodi ¢ Griditipns Sor\pasticeatment: L 4o current density: 160 A/[err] Electrolyzing
ting: sec. 20 COVBARATI VE EXANPILE 2 Two cold roll.ed | sheets
navirg i EMEEEC of 0. 2 oy Gt o bl bR AT B e ET
by a procesg.fealPrising el ecéa&g"gié/g,%c;, ,gsqesgreasi ng in a solution of sodium
hydr oxi de hew.Rg RABFANIL 1 3 IaRih2.0 3 g per liter, rinsing with water,
el ectrol ytigechbt gitiﬂﬂ: I'n""an gaydgous solution of sulfuric acid 25 having a

concentration o g per liter, rinsing with water, pretreatnment of both
surfaces bymeARATIVECEXAWMPEE 7t he conditions |isted bel ow, electrolytic
chromaté Nng on both surfaces under the conditions listed below, rinsing with
wat er, and dwyicoig.rolled Bbil Shests hiving tilckabéss&ndfiEa2t mih Ghingd ISR gm, réPeciiadiy) iweneach

A sol ut i otmeatsdnitya i rrrevgssl &finpgsing eledwolytid degréasing i desotiah df spdiom Iyydifokide ihavingca d

per |it er¢onGantrption at 3¢rgoper liter2 Bnsing @ith @aterdéledtrolmtic diaklingdh ercaqueduy solution birsorelt Raid):
35 Sol ut i baying a concentration of 5 g perites ginging With waishteleckiviie) chygraating erf bodhsudiares ynder the
trioxide, c@di&"aﬂis‘ﬁfb?tr(]“) Rely. eftey 19, seepndgiep dippings, alpctiolyticaphrompging ey oth fugiaces under

42 [err] W%E?Tgp?‘g:g%";tgr;‘é‘gﬂ:;:’;&t;smg_g@d’{%ﬂ%d%‘ﬁg'and off electrolysis; 40

Cat hode cur . : r] Electrolyzing tinme: . 0.3 sec.. On
and of f cyc| &°\tion: Four cy@ISgutio "E’lgrﬂégf’é’é‘:zh"ﬁq‘ﬁ'bf"ﬂ’{jdet P gt NessiF: 3rf09
0.8 seg, 45 | ré? \TI VE EXAMPLE %S "88%d roll ed steel sheets having .
thicknésses Qfldy.22 mm and 0. 2. onraﬁggﬁgé&rglgéisy, were each treated by a
process CO”prc'at'ﬁbci%%uﬁén?G&nEiﬁl. ythgadGdr €asrng i'n a solution of sodium

hydroxi de haepghnBing 8e-ENtr at pgRef 30 g per liter, rinsing with water,

el ectrol ytic cRiaakbit el N AN AGNEQRs Forb Wpbddy; of sul furic acid 50 having a
concentg at i Omigphg®m@ per litepsséd nsing with water, electrolytic chromating
on bot h sur@pcsmaitions ¢ blettdtic tnidhatingons | i sted bel ow, rinsing with water, and

dryi ng: Sol utSoiostn: A solutidn S6rtdirigON7s @ @Néhedmini Gioddeh 5 g 00 NaSlFe and 0.9m
trioxide, 5 g of [err] and 0. §otNaBONmPBe4 per |iter; Tenperature:

45 - C, 55 Tehpdardvael: . 45°C; Conti nuous cathodic el ectrol ysis;
Cat hodee cur r Msthodiensi ty: 16 Qathaglicron afd eftelecblysisi ng ti ne: 0. 3 sec.

EP 0 492 319 CRthodeommentdensiyE E3OWMNE 4 Two col d rol |l ed steel sheets having
t hi cknesses &ectplvzing fims:and 0. 89 s9f# respectively, were each treated by a
process conpﬂ?ﬂ‘ﬁﬁg"“éﬂc@'ctrol yt 100 eyelgs W8 famBa®dn a sol uti on of sodium

hydr oxi de haV¥RR{ge dme: 03 sec.

COMPARATIVE EXAMPLE 8

. Two cold rolled steel sheets having thicknesses of 0.22 mm and 0.32 mm, respectively, were each
(O treated by a process comprising electrolytic degreasing in a solution of sodium hydroxide having a
40 concentration of 30 g per liter, rinsing with water, electrolytic pickling in an aqueous solution of sulfuric acid
having a concentration of 5 g per liter, rinsing with water, electrolytic chromating on both surfaces under the
conditions shown at (A) below, electrolytic chromating on one surface alone under the conditions shown at
(B) below, rinsing with water, and drying.
(A) Conditions for electrolytic chromating:

45 Solution: A solution containing 175 g of chromium trioxide, 5 g of Na2SiF; and 0.9
g of Na2SOs per liter;
Temperature: 35°C;
Method: Continuous cathodic electrolysis;
Cathode current density: 80 A/dm?;
50 Electrolyzing time: 0.3 sec.
(B) Conditions for electrolytic chromating: _
Solution: A solution containing 175 g of chromium {rioxide, 5 g of Na;SiF; and 0.9
g of Na2SO, per liter; '
Temperature: 45°C;
66 Method: Continuous cathodic electrolysis;
Cathode current density: 80 A/dm?;

Electrolyzing time: 0.3 sec.
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5 concentration of 30 g per liter, rinsing with water, electrolytic

pi ckling in an aqueous solution of sulfuric acid having a concentration of

5 g per liter, rinsing with wat eFP 0498819Blyti c chromati ng on both surfaces
in a solution having the conposi tion and tenperature shown bel ow under the

conditi ggﬁ | | é beI ow, intermnmedi ate anodic treatnment on both
surface 2 ti on under the conditions listed at (b) bel ow
(o P o G RTBE b R %L.Ieecesf uager L3 &R $9s0 el S Gac
(&)~ ringhd c{ ‘&glut F' ‘of sodi (%éj v

cont aj; ni g, quggd , ki Bt. 6 P €'
(iter? T s Aes,ﬁm.on 04 M Atsf aatr&%tinpgfh T Eihds Hhoks it ! NOCIE

current geiidhd Kiod el &eéusclro@é chrom ng%rbe Yofitddlls bridBEthe n&t.&s%ted balov RikkigT T
cycle: TR waC hiSaryiy. € T epeat ed; pping tine: 0.3 sec. (b) Anodic
el ectrol ysis: Anode current den5| ty 4 [err] 20 El ectrolyzing tine: 0.3

sec. @OddAdRibhs tdEpretiealidishi= 5 Two cold roll ed steel sheets having thicknesses
of 0.22 mmand 0.32 mm respectively, were each 26 treated by a process
conpri si n§olatiogect r ol yti ¢ digoleiass contpining 190 gof clrergum drfoxideatiduing biysdifudix iacld péravi ng
a concentration of 30 g pi#der: liter, rinsing with water, electrolytic

pi ckl i ng ﬂ'ﬁmmﬂm}ueous so®ifi on of sulfuric acid having a concentration of
5 g pér | Meteed: rinsing wiAediggleetiolysigl ect rol ytic chromating on both surfaces
in a sol ut“FQS‘ﬁcW&m‘WQsWhe Mﬁmmtlon and tenperature shown bel ow under the
condi t i on5'ePYYERYIPE| ow, Y% ng treatment of both surfaces in the sane

solutlo hromati ng on both surfaces under the 30 condltlons
&é’f"ﬁ f”fﬁ%ﬁY E‘ffcvﬁ?'Pﬁ'a%gter and drying: Sol ution:

<ol Tt Fon SGRRL N N9 175 9 R Qi 175 Gt s el 5/ e 899 ot

Na2SO4 per Tenper at i o. I
Cont i nuoug, Wl c elect r@'\%ssl +PSI  cathode current densi ty:
Alerr] EM@@,{,J ol yzi ng ti Megathodic OQa.;?d StefectrSfddPARATI VE EXAMPLE 6 40 Tvvo

cold ;sol | egthsdoRakenbiEnglilys hipoiAMEn2t hi cknesses of 0.22 mmand 0.32 nm
respect i velsptrolyeiag fmeach treated by a process conprising electrolytic
degr easi NnQniaid @f ¥Olb:Ut | ON OfwsdbsmaréePéatadt de havi ng a concentration of 30 g
per |iter pippingitimeag Wi t h wao.8sec. el ectrol ytic pickling in an aqueous sol ution
of sulfuric acid having a concentration of 5 g per liter, rinsing with
wat erso SIOMPARATIVE EXAMPLEGSat i ng on bot h surfaces under the conditions |isted
bel ow, posttreatnent on both surfaces under the conditions |isted bel ow,
rinsing wi $EPMRARAIIVE EXBMBLR|4 wps epryled Corprpt hpldparmpdiste anodie slegifolysis wac sarisavt ng
Sol ut i oW one surface aione by emPploying,@n GRCde et fonRly P82 4Vag. and Bl fiensthspeRitde, -
g of NaSHppetingygs garied gutog that surface alone. of [err] per liter;

TenpePat 5 [err] Method: Cont i nuous
cat hodi ﬁﬁé&mt hode current density: 100 [err] Electrolyzing
t ':f QoﬁPlﬁﬁﬁwE%(AﬂﬂﬁLE 4 w%’e&eaf&&%x%?thﬁjmtermedlate anodic electrolysis was carried out

on one surface alone by employing an anode current density of 0.5 A/dm?,

40
COMPARATIVE EXAMPLE 12

COMPARATIVE EXAMPLE 4 was repeated, except that a cathode current density of 20 A/dm? was
employed instead of 40 A/dm2, and that intermediate anodic electrolysis and the subsequent cathodic
45 electrolysis were carried out on one and the same surface alone.

COMPARATIVE EXAMPLE 13

COMPARATIVE EXAMPLE 9 was repeated, except that pretreatment was carried out on both surfaces
50 by employing an anode current density of 10 A/dm? for one surface and 2 A/dm? for the other surface and
an electrolyzing time of 0.3 sec. for sach surface, and that for the elecirolytic chromating cathodic
electrolysis was carried out by employing a cathode current density of 40 A/dm2 and an electrolyzing time

of 0.3 sec., and repeating the on and off cycle four times.

65 COMPARATIVE EXAMPLE 14

COMPARATIVE EXAMPLE 9 was repeated, except that for the electrolytic chromating cathodic
electrolysis was carried out by emplying a cathode current density of 40 A/dm2 and an electrolyzing time of

18



Condi tions for posttreatnent: Sol ution: A sol ution containing
50 g of chromumtrioxide and 0.5 g of [err] per liter; Tenperature:

45 [err] 5 Met hod: EP 0 4%2c40Midi ¢ el ectrol ysis; Cat hode
current density: 20 A/[err] EI ectrolyzing tine: 0.5 sec. COVPARATI VE
EXAMPLE 7,10 Two coI t hi cknesses of 0.22 and
0,32 mm géggg X %ondﬁg‘;s PR RE e B e St i efieg oo on 6oB

el ectrol ytic aegrea5| so %% i on of SOdI um hydr oxi de having a

concent r api Qo Rf r% I [ ter rinsing wwth water, electrolytic pickling
in an gqueous so tlon sulfuric acid having a concentration of 5 g per

liter, rin th vvater ur f aces under
the 15 combﬁn.s listed at?;‘(sgdn%lg?%mﬁgﬁqam{iﬂaﬂgéﬁlﬁgg&rgmﬁdl ppi ng,

el ectrol yt igetsodsr omat i ng on b;a{hbd.@agcirag@ss under the conditions listed at (B)
bel ow, ri nGahgdebukrbnt\daristy:, A0d/dewyi ng. (A) Conditions for electrolytic

chr omaté nQ:EldoablyHingQime: 0.3 sec. A solution containing 175 g of chrom um
trioxide, 5 g of [err]0.9 g of[err]per liter; 20 Tenper at ur e:

45 C, Met DOMPARATIVE EXAMPLE 15 Cat hodi ¢ on and off el ectrolysis; Cathode
current density: 40 Al[err] Electrolyzing tine: 0.3 sec.; On and off
cycl e: COVMRARATIVE EXAMRLE was papgated;] excem that mterm[gdgg eflict glegsolysis was carried out 0, 3
sec. (B mma|swfas?1§°neo¢ndé}eesehqemep&qh@"emmﬂlat frgfacoBioney fiqogand that postireatment was A

sol ution W&Ptm"ﬁ@t"fﬁc‘b‘"@?e'@ﬁrc@?ﬁ"l%ﬁ st 8%eie, 5 g of [err] and 0.9 g of
Na2804 pezg5 |dj ter r’%oer at ure: 45 [err} 30 Met hod:
Cat hodi ¢ éﬁ'ﬂi f‘gfpf’ @l?m’ oI ysis; Cathode current density: 40 [err]

El gct I
B e A4 i e B S
sheets ha

col d roll edy \@am Qéc%,pgssses of 0.22 mmand 0.32 nm
respecti velégthog@&@,e,qzag,gm; reah@adm@y a process conprising electrolytic

degr easi ng EigtralyA@lutiel ON Of o3adé.um hydroxi de having a 40 concentration of
30 g pes liter, rinsing with water, electrolytic pickling in an aqueous

sol ution OJ)MBAFM'IWEEXAWLEHehaVI ng a concentration of 5 g per liter, rinsing
with water, electrolytic chromati ng on both surfaces under the condi tions
shown at (ACOMPABATIVE|EXAMPIE 4 | vas Crapeatodt exegpt othat canesleaimiydnge timé oh @.5usetewas he
condi t i onempidyedor the pé¢Bieaty®htow, rinsing with water, and drying. (A)

Condi t Bons for el ectrol {ti c chromating: 45 Sol uti on: A

solution & 1 f chroniumtrioxide 590f[err] and 0.9 g of
[err] per I|ter
Cont | ntious. COMRABREVE EXAMPLE S vas roemeisgiescen) herdn dlenfetiap. tme gf Of o Mpe 50

~ El ect roI yITRY °i’ °H§‘° p”“'”‘"l?“% sec. (B) Conditions for electrolytic

chr omafd g § ! PLE 1 A sol ution pont'gi ning 175 g of chrom um
trioxide, —%—g&g\——%&}!ﬂﬁﬁéo.g g of [err] per liter;

. COMPARATIVE EXAMPLE 1 was repeated, except that pretreatment was carried out on one surface
s alone, and that chromating was carried out in a solution having a femperature of §0°C.
40 .
COMPARATIVE EXAMPLE 19

- Two cold rolled steel sheets having thicknesses of 0.22 mm and 0.32 mm, respectively, were each
treated by a process comprising selectrolytic degreasing in a solution of sodium hydroxide having a
45 concentration of 30 g per liter, rinsing with water, electrolytic pickling in an aqueous solution of sulfuric acid
having a concentration of 5 g per liter, rinsing with water, electrolytic chromating on both surfaces in a
solution having the composition and temperature shown bslow under the conditions listed at (a) below,
intermediate anodic treatment on one surface alone in the same solution under the conditions listed at (b)
below, electrolytic chromating on that surface alone under the conditions listed at (), rinsing with water, and
50 drying:
Solution: A solution containing 175 g of chromium trioxide, 5 g of NazSiFs and 0.9 g of Na2SO,
per liter;
Temperature: 45°C.
(a) Continuous cathodic electrolysis:
56 Cathode current density: 100 A/dm?;
Electrolyzing time : 0.3 sec.
(b) Anodic electrolysis:
Anode current density : 0.3 A/dm?;
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Tenper at ur e: 45 [err] 55 Met hod:

Conti nuous cathodic electrolysis; Cathode current density: 80 Alferr]

El ectrolyzing tinme: 0.3 _sec.ERG49238PB0 492 319 Bl COVPARATI VE EXAMPLE
9 Two cold rolled steel sheétd- havi ng thicknesses of- 0.22 nmand 0.32 mMm
respectivel wer e each treat ed by a process conprising electrolytic

degr easi ng '%/‘PF“ gvdng ¥mei:on of%%¥&i um hydroxi de having a 5 concentration of

309, per |t Lpsi with water, electrolytic pickling In an agueous
soI ut i o&&ﬁéﬁlﬁfgﬂﬂ%@o i havi ng a concentrati on of 5 g per liter, ri nsi ng
Wwith yat er., J %t 13Ne, sl ﬂed oL econltlonsll
] ic Spe a
vel oul g% a& ﬂf& o %? o .09’% iy f@l&' e e
€ z ch: At ’rl Iect que ss

Sol u "having a concentratlon 5? of |.lePrthﬁH“¢viﬁ4 watdtIp thanlO n rs‘ﬁﬁ&cu Rohd 'umél' G and

19 Of %b“d tiohs Ifsted bbb, idctronytic @hromdtg R Todth Wlrfaces under the condiidn§ lidtdd HeRw, rinsigt hod:
Anodi 6 &Jite GhtsrDhndSdrying. ‘Anode current densi ty: 10 A/[err] Electrolyzing

time: ° 0.3 sec. Conditions for electrolytic chromating: 20 Sol ution:
A sol ut iconditbasroapretreatnedtr5 g of chromumtrioxide, 5 g of [err]and 0.9 g of
[err] per liter; Tenperature: 42 C; Met hod:
Cat hodi c 8elutemd of f el ect4 sdiufien eontaidhg 175 gaftchoohismdrioxidesft g dfd¥as$iFsyand 0.91P@
[err]sEl ectrol yzi ng time:NaSO(pepliterec. ; On and of f cycle: Two cycl es
wer e r epederergratuny: ppi ng ti408C: 0.3 sec. 30 COVPARATI VE EXAMPLE 10
COVPARATI Wethgd  AVPLE 4 wasArP@ﬁ)e'a‘t“éUs's-except that internediate anodic
ect r ol y4&fade grentdepsity'e§ $AEHn one surface al one by enpl oyi ng an anode

\F‘Fent dEﬁ%"i°1V§'"Q)'|'m?3 2 [+¥¥%and that the subsequent chromating was carried
out Ch (ht ﬁsuir ! 16\[0 ﬁrom 35 COMPARATI VE EXAMPLE 11 COVPARATI VE EXAMPLE 4
was repeﬁfI o 8x%°e PP e r medi at e anodic el ectrolysis was carried out

on one su al one by S ] 40
CovpARaT B APLE 12 %ﬁ%?g%ﬁ&fé*’%ﬁ% WS gor Rt and 801
cat hoge Cygh@murglensity of452Q err] was enpl oyed instead of 40 [err]and
that inteygmei:at e anodi ¢ et@gib kibdic ool di$ subsequent cathodic 45

el ect r ol ysghthoddRGontdonsityed fmoladma; one and the same surface al one.

COVPARATI HectiokAhine: 13 COMPARRTI VE EXAMPLE 9 was repeat ed, except that
pretreatnment was carried out on both surfaces 50 by enploying an anode
curr et OOMPARATIVBEXAMPLEer] for one surface and 2 A/[err] for the other
surface and an electrolyzing tinme of 0.3 sec. for each surface, and that

for the el QRNRARATIVEEMPHERP iwag) rapaaterh @iaopt that electrolytic chromating was carried out by
 employlng a cathode current density of 30 A/dm? and an electrolyzing time of 0.3 sec.

a5 COMPARATIVE EXAMPLE 22

) COMPARATIVE EXAMPLE 19 was repeated, except that cathodic electrolysis was carried out by
\._,. employing an electrolyzing time of 0.1 sec., and anodic electrolysis at an anode current density of 2 A/dm?2.

40 COMPARATIVE EXAMPLE 23

COMPARATIVE EXAMPLE 20 was repeated, except that electrolytic chromating was carried out by
employing a cathode current density of 160 A/dm2 and an electrolyzing time of 0.3 sec., and that
posttreatment was thereafter carried out under the conditions shown below:

45
Conditions for posttreatment:
Solution: A solution containing 50 g of chromium trioxide per liter;
: Temperature: 45°C;
850 Method: Cathodic electrolysis;
Cathode current density: 30 A/dm?;
Electrolyzing time: 0.3 sec.

COMPARATIVE EXAMPLE 24

55
COMPARATIVE EXAMPLE 19 was repeated, except that anodic electrolysis was carried out at an
anode current density of 2 A/dm?, and that after the final chromating and before rinsing, postireatment was
carried out on both surfaces under the conditions shown below:
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el ectrolysis was carried out by enploying a cathode current density of 40

Al[err] and an electrolyzing tinme of 0.3 sec., and repeating the on and off

cycle four times. 55 COVPARATI VE ERAME2E319 BICOVPARATI VE EXAVPLE 9 was

repeat ed, except that for the ‘el ectrolytic chromating cathodic electrolysis

was carrlgd out by e%| ng a cathode current density of 40 A/[err] and an

eI ect r ol yYPYonE; 9ROy EP 0 492 319 Bl 0.3 sec., and repeating the on
of f cycéefour tinmes, gQst t arrled out on both

sur aces u e, condltlo s°%‘r°§t°8 "B'é‘t%" t’%ﬂ'ﬁ'f‘%ﬁ'{%’ PEM®host treat ment: 5
Sol ut i Method: %EH

: per;t ‘*%’T&a sa| ning 50 g of chromumtrioxi de per
liter; Te”ﬁ?a frdhd duftont density: 30N Met hod: Cat hodi ¢
el ectrol y5|§ectr ,,g 8 CUl'replgsgensity: 30 [err] 10 El ectrolyzing tine:
0. 3 sec. TI'VE EXAVPLE 15 COVPARATI VE EXAMPLE 4 was repeat ed, except
that int ecmpkmeeamﬂchgd ectrolysis was carried out 15 on one surface
al one, y@and the subsequent chromating on that surface al one, too, and that
posttr eat "TECOMRABATIVE IEXAMPICLI23 Ovas [refeated, Uexcent aat Landesctrbiiaingc imal iot I06nsec] wad ed

bel ow. Coerchidypdfosthé postimeteotr eat nent : 20 Sol uti on: A

solution containing 50 g of chromumtrioxide per liter; Tenperature:

45[err[] SEMPARATIVE EXAMPLE 26 Cat hodi ¢ el ectrol ysis; Cathode current

densi t & 30 A/&%\r rév El ectrolyzing tine: 0.3 sec. 25 COVPARATI VE

EXAVPLE 16 EXAMRNG-RE wes 'ﬂ%?gmt‘ e?i@%ﬂ'éba‘ @xt&'@ﬁ?'yt"r?at'm%tﬁf 05 sec. was

el ectrol y%'? T°ht9°8?s“(9at5‘°§te . was £ d for the treat rrent

ARATI : °tit0ét;?’ chn ‘tﬂ 't; an

oIt 2 U el e t@%’t

COVPA LtEa 2k

pretreat ”@d@&rvé&atﬁroﬁg%r £H Q tr@:tj :c?d%cdbg‘%vé ¢ saJ ure Q lar J’oﬂﬂm’y\’as

carried OgnsitynTRo Slitd talePEhoA ¥ PABLES 11CRRE bW ThRe qa‘sulécbf o@ivrp RA v [41VE

EXAMPLE  1§pdatfg mOtABLE  bre @fbss tftftled O BioSprdudotd stane! rutifol IREISRE inthe Sipahdsephtenind
0.32 ne3 #pphdatunlidi 6ey undsERE 38ACHodsr eat ed by a process conpri sing

el ectrol yt i GhdleiggoBansdré) Qlsd valuatd| fod weldabilify, SatidoK Bt YatquBing] Gandd @uird3idn desfbtance
concent r afiifom cdrro86h gesjs@ancel icbreasion rrosistaney aftdr t licquaing andedoprodiono legibtarep by Khe ng
i n an aqueettsis ss|wilt hepeinafiér udescrived: The irebullsaare siipwa ic GABIESE 6 &t 100 TABIEESES ¢p [fer
l'iter, riepsiirmghenpriespnogofcquistandingcdistindtions ketveian thewrddngs ofrthd) BXAMRLES fembedying thisy
sol uti & inepfiongnd Hose ehihe SOMPORATIYEI EXAMRLER dn welding Pronaty (98¢ avlloelnefier lagqyering,
condi t i on¥d|thesgrag adyantegss b dhisolpventiont Biensesnits plethe AvsyRtiontcpefism #isp the o prirosion
surface alegenc gf Jliebthe pigducts smbedying tisiAvertiorhe conditions |isted at (b)

“bel ow, el ectPIPYME ' esirREI R M MetAd M PR B PRY S TRRYBF"He conditi ons

i stedwatH,graépeed w'é%lnng with water, and

Each sheet having the thickness of 0.22 mm was slit after printing, and the slit piece thereof was
g:;" welded to make a size 202 can by a Soudronic wire mushroom weiding machine employing a welding
current set in a number of ways and in accordance with the conditions set forth below:

40
Inverter power source frequency | 500 Hz
Welding rate 50 m/min.
Electrode pressure 60 kgf

pu Overlapping width 0.4 mm
Nugget pitch 0.75 mm

The range of a welding current within which a weld strength satisfying a tearing test could be obtained
without causing any splashing was found from the graduations marked on a current setting device. The
so following is a definition of the symbols used in TABLES 6 to 10 to express the results of evaluation:

55
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50 drying: Sol ution: A solution containing 175 g of chrom umtri oxide,
5 g of [err]Jand 0.9 g of [err] per liter; Tenperature: 45[ertr] (a)
Cont i nuous cat hodi ¢ el ectrol ysi SEP 8492319 BCat hode current density: 100

Allerr] Elect roI yzing tinme: 0.3 sec. (b) Anodic electrolysis: Anode
current __densi 0.3 Allerr] 19 EP0492319B1 Flectrolyzing tine 0.3
sec. COVIsjhbdl VE EXAI\/PLE 20 5 Two cawghning! | ed steel sheets having
thl@nes . O %e sﬁ t use omrres Eé\(\:mteld}{ngIch'l‘enVavesrmearkec"f1 gl?)otrgtg;gt ggd a
process| corprijs Egér eﬁ a solutron o

hydr Ol de .h@V' eashg'eQB éﬁgh &a%fdm kt;tgr rn{aﬁéél ey oWhtand wat erj,

el ectrof ytic Ibltddobd wéldngiiidbe ,ql,gs o1 uti on FUric acid havi ng

concentf at iaon oihe';hsht E&rnmlaa bl the lide/dPiné Eindyd df B w@@heaurremraehmaa ABRE 2,k O
surfacel al one {URgS6unt BficAOD déd 1braiR pradticdl @bHEAAbT Woughlite WbitiRY Wds nét imbsseBBE i g on
bot h surfaces |unieshed: Bi n6r@aeHItitheQds of dnf WeldindEkrom avalldbsintigh clident ¥éting wat efr ,

and deyj ng. Ndevice,@ns cduldmoflealsldedit nent :  Sol uti on: A sol ut} on
containing I/b g ol chftomum1trioxide, o g of [err] and U.9 g of 15
[err]iter; Tenperature: 40 [err] Method: Anodi ¢

el ect rog@% gAnode current density: 5 [err] Electrolyzing tine: 0.3
sec. It1ons for electrolytic chromating: Sol ution: A

sol ut’fon QAL sHedl HaAng the tiRhess b @38 NI Wab sk} Printig, n@an kfipt RasSmétieQd weld

[err]li wRrsit @iéce into hEggMorOsan by a Soudronic wire mbBhrhdai W Idlh&fnb@ﬁe employing a welding

Cont i nuoutentsat i actabet bbwdys ady/is a@ordﬁab lriitchRe Canbitians isetd@thDikboy: 100 A/ d
Electrolyzing tine: 0.1 sec. 30 COWARATI VE EXAMPLE 21 COVPARATI VE

EX%K/P,JTE 20 was repeat ed, %&%p%vy@gmgh&}%l{c T Chrjomati ng was carried
t

out by enploying a cat ho grr]an el ectrol yzi ng
time of 0.3 sec. 36 COVPP E EXAMPLE 19 was

repeated, except that cal oashespirglwidit ol ysis 3g,ﬁ,{r| ed out by enpl oying an
el ectrolyzing tine of O.[lNagetpitctind anodl c eI ﬁ:thﬂ{y is at an anode current

densisgky of 2 [err] 40 .Gv=i:vi v ANVPEE 23— COVPARE Tl VE EXAI\/PLE 20 was
repeated, except t | ect r. lyt chr I‘J e yi ng
g L e
sec. carri

cond| tions @ ?E %ond Tl ons for posttreat rrent. SoI ut [ on.

A solat bg,g,ﬁqg\[,@gumdgg 50 g of chromumtrioxide per liter;

The outer surface of each welded can was coated with a layer of a transparent lacquer having a dry
coating weight of 60 mg/m?, and was visually checked for any changse in color tone. The symbols used to
expross the results have the meanings as defined below:

36
. Symbol Meaning
S o Good. No change in color tone was found;
© X Bad. A change in color tone was found.
Color Tone of Printed Surface:
45 The outer surface of each welded can was printed with a wine-colored metallic paint, and the color tone
* of the printed surface was visually compared with that of the paint itself. The symbols used to express the
results have the meanings as defined below:
50 Symbol Meaning
o Good. No difference in color tone was found;
X Bad. A difference in color tone was found.
§5

Filiform Corrosion Resistance:

The outer surface of each 5G welded can was visually inspected for any product of filiform corrosion
that might have been formed in any defective portion of its coating during 12 months of its storage in a
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Tenper at ur e: 45 C; 50 Met hod: Cat hodi ¢

el ectrolysis; Cathode current density: 30[err] Electrolyzing tine: 0.3
sec. COMPARATI VE EXAMPLE 24 56 CORPARI9R 31B ERXAMPLE 19 was repeated, except
that anodic electrolysis was carried out at an anode current density of 2
Allerr] and that_after the final chromati n‘g@and bef ore rinsi ng,

post t r eat WEHPUSRa L e Sy PDYIped oroxRypes s Rsulls havé tog meanings As 96Red R8i9WT t i ons shown
bel o 20 EP 0492 319 Rl Copnditions for posttreatnent: Sol ution:

A sol ution cont ai ni ng 50 §ymdol ¢hr om um triMesmicke per |iter|, Tenperature:
45 [er r5] > . Met hod: o o S*;E)rodu t%ﬁﬁgw&ﬁroﬁgn%g .EL%SI s; Cathode
A

current density: 30 Ajlery] oyﬁ,*op,gcgr;og& was fo sec. COMVPARATI VE
EXAMPLE 25 10 COVPARAT| VE—BAMRHE—23—wars—epeatet—exeept that an

el ectrolyzing time of 0.5 sec. was enployed for the posttreatnent.
COVPARATI VE EXAMPLE 26 15 COVPARATI VE EXAMPLE 24 was repeated, except that
an el egd r%?'ﬁ?i'?%@es{s}aﬁﬁ %p CB‘“@ %Ece was errpl oyed for the post t reat ment .

Measur enment Dnoere é, \ e}
i 'd%[ ??fh pRpt i SR SR ek e S o E R, v of
gm gwaggndwg%\é E or O pox%en% j;sgn%: aint avm a c atwg f [:Ia %f;zi

COVPARATI / afapl bﬁﬁn B%Eé‘eh% P FE..& e J:&Q dtS ?orM’% outer

pr epar &1 Lpe ot édn] 19 G A5 Qbst @pechith Having arP&drided| RRpth PRSI 18m the

di amet er &@htebt the@Sdiforh &8 Tna faacaae@sanq/&as Qpp&Lin b bqUeElR saltioR bérididing 5% 6L ope
was count &d 1353 of JRESdIt shd Maving Ste@bétitlre af 387E! arldl diter BMoEE] rhbawkaiBt Was. matib of
resul t s athe wisithaMhe ictrroliédBhdrtion bf the stbel Batads\in thehudi@mitut TheofymbsBE36RbTexpiBss the

E LE 1rbsuity pava themgpanings BABéfinedlbetowe t hose obt ai ned from the products of the
met hod di scl osed I n the Japanese patent 25 application |aid open under No.
35797/ 1988. The sheets rs?mﬁdl o eval uat e‘ﬂneﬁﬁ?ﬁg wel dabiT1{y, outlook after

| acquering, and corrosi ga—Fes+Faree—{HI-+orH-cerres+er{ r esi st ance,
corrosion resistance aftler ?accuB\eicPF?de‘h‘f‘l'dth(‘f@ﬂe%Fsﬂ‘ﬂﬁﬁ Wesistance) by the

met hodss as wi | | her ei naflt_er* be [dBeSPTIdediwidtirpas | BEVA' ferear b shown in TABLES 6
to 10. TABLES 6 to 10 confirmthe presence of outstanding distinctions

bet ween the products of the EXAMPLES enbodying this 30 invention and those
of the CObnesnRedistahoéAMPLES i n wel di ng property and outl ook after

| acquering, and the great advantages of this invention. The results of the
eval uaed on Acteck o0 bhoets tidhes tggiestivas placethobyeen & paisdf platse apd baund togéther tightly with
product s seshmied ngé%@rsunidrtm!n Bigrucioime wWay| Aftepiongy morth »f glorage inpe iplape bevingre
met hods wRMeeKatye Rend 9 bymidityrof 37, agchuthaeltwes pramingd for gqﬁrosmé YEEIF H9d tEach
sheet havPRE§st e ropilts bpuediomesnings as defipad Dl it after printing, and the slit
pi ece thereof was welded to nmake a size 202 can by a Soudronic wire .
mushr o&m wel di ng machi ne enpl|ogy
ways and in accordance with f
p’g.\_/}/,er source frequency 500 jHz

14

vel dimegnigur rent| set in a number of
bel ow. 40 Inverter -

0 corrosion was found;
Corrosion was found.

40

60

55
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Wl ding rate
45 '
pitch

50 mmn. Electrode pressure 60 kgf
Over |l apping width
0. 75 mm ThEP0A9:819B1a wel di ng current within which a

0.4 mm Nugget

wel d strength satisfying a tiearing test could be obtained w thout causing

any splashing was found fromthe
device. The 54 following i
10\t o express Jthe resul {s
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The outer surface of each 5G wel ded can was visually inspected for any

product of filiformcorrosion that m ght have been fornmed in any defective
~portion of its coating during 12 EPO#R3MW Bt S storage in a 22 EP 0 492
319 Bl warehouse. The synbols used to express the results have the neanings

as defined below. Synbol . -~ = , Meaning 5 .
o] No product PT TiTitormicolrpsion was|fou d;]_>'<‘ A product of
“filiformcorrosionfwas fgQund. {Cofrosijor] Res|s{anc f @ Cogged Surface: 10
One—si de of each shéet .. ghi gh Ul ¢ Qe fusked] t ofmit & i nrer surface of a
wel ded can, was coptzes ""g a | aye| qf lanl epoxy{pherol=resish pai nt having a
coati nd wei ght of 5(§,' r]e o abtier|d het P % ‘beeniak d a
cruci form cut was ‘rtaj'é;m%h@ z%iﬁggaﬁlem BySa9q& pg cut t2r knife so as
to reach the steel ,s?u_gfg@eE and § forjce V\fis applli dd |pysan B i cRsen tester
to the other side pfé th@ smget| (Us¢d [t o fprin fhe dut rgsurf.‘hce"of t he can)
to prepare an extr \ded t@t SPEC n thavi Pg an gxt|rudeg depzh §f 5 mmfrom
the center of the ¢ruciformijcuf. |The |t est}| spegi men sqdi pped gn an aqueous
sol uti on cont ai ni ni % CHafd{i—594-eo1—g¢+HHe—pciid. angl having a
tenperature of 38 £, and aftler| 96 Hours|, freasdrdmgnt| wasi nefie 8f the width
of the corroded poftiwon of the| siegql squf pcé ijn {t he rgcﬁ Eofm out. The
synbol ss used to ex )r_'f_,-?s's*g% 0 r(FSLHS haye|t e imelan) nBg, @ss degi ned bel ow
Synbol @ femi g The| cbr{oded wid h,,,v&a% Les$ than 1 mm
25 g€ ? |xlyelelylhelehetoded it hi* g & or nore
Corrosion Resistanfew Eoﬁg N B84 |5F| 100 | €48t T p e weSted was pl aced
beteen a pair of I@Esg gand podind tloget hen tji ghtly V\§t§1;~sgq§h W res
passed 2&round themfi g g erducy f pr 3@ . Wi{el dnd nfh§aof s &ge in a
pl ace having a tempefaturd of P5|[drrl pnfl & Hunidjity HfE §8o= Bach sheet
was examined for c¢rrosion. Jthe gyrboj sj uged tjo lexprps§ = %é;r:eé“:ults have
t he neani ngs as deffined berl o | Synmjol eahi hg~oe = 3 5 Mo corrosion
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1. A surface treated steel sheet for a welded can which carries on one of two principal surfaces thereof an
electrolytic chromating film comprising 30 to 150 mg/m? of a metalfic chromium layer consisting of a
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