DESCRI PTIFON  PROCESS FOR PRODUCI NG LAM NATED STEEL SHEET, LAM NATED STEEL
SHEET, AND SURFACE- TREATED STEEL SHEET USED FOR THEREFOR Techni cal
Field The present invention relates to a surface-treated steel sheet
for a |l am nate being excellent in tenaci ous adhesion of surface-treated

steel sheet to a filmafter form ng,pEsehys#oesS to a process for
producing it. - Background Art Heretof ore, as one used for a base

plate of |IFROCESSSHORIFERIDUGINGLAMINADED STERITBHBES, | MOiTED SPERL kT,
sheet, there is a surface-treated steel sheet as disclosed in Japanese

Pat ent LaiAND SPRFACE - TREBA'SED STEEIDSHEERIUSED FPR THEREFd®owever, the
above-nentioned surface-treated steel sheet was difficult to be applied
for uses such as in deep-drawn can, can end and others in which it is hard
to be forned, since the performance of tenacious adhesion of the

sur f ace- t (keghadoleBieddeet to thernoplastic resin filmwas not

specifically examned. Particularly, in thin deep-drawn can and others, it
particularly nERRIsP¥esSeRtela¥epidol) relatss i adfusfagepfreated steel
surface-tr%at ed _steel _sheet to_,a filmin Qr der that excellent _corrosion

resi st anc&n&eh fRF s@cLpBdnaten r eRGahLept 1in tenachoys ngAhesien; ofi he

bject of th t . ti t ' f -1, d . sh
lsed as o THEAGEFReatsd SREREfaneks Rhct FiiaeRbee Fmind RRert ofater ©0
excel | ent d Br&gggg'ﬂﬂ?producing it. :

Background Art

Heretofore, as one used for a base plafe of laminated steel
sheet in which films are laminated on a steel sheet, there is a
surface-treated steel shéet as disclosed in Japanese Patent Laid
Open No. 138786 of 1995 (Heisei 7).

However, the above-mentioned surface-treated steel sheet was
difficult to be applied for uses such as in deep-drawn can, can end
and others in which it is hard to be formed, since the performance
of tenacious adhesion of the surface-treated steel sheet to
thermoplastic resin film was not specifically examined.
Particularly, in thin deep-drawn can and others, it particularly
needs to be excellént in tenacious adhesion of surface-treated
steel sheet to a £film in order that excellent corrosion resistance
can be secured even after 'forming.

Accordingly, it is the object of the present invention to
provide a sufface-treated steel sheet used as a base sheet for
manufacturing a laminated steel sheet being excellent in tenacious
adhesion of the surface-treated steel sheet to £ilm after forming,

while improving drawbacks of convéntional surface-treated steel
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adhesi on ‘of the surface-treated steel sheet to filmafter formng, while
| nprovi ng drawbacks of conventional surface-treated steel sheet .

Di scl osure of Invention The process for producing a | am nated st eel
sheet of the present invention is characterized in that a surface-treated
steel sheagkeltavi ng an outernost chrom um oxide |ayer with a specific
surface area of 1.08 to 1.35 is used as a base sheet, and a plastic film
is lam nated on at | east one side of said base sheet. - According to
this process, a lamnated steel sheet in which a surface-treated steel
sheet havpDigcidosarecsfdsiveniviom um oxi de |layer with a specific surface
area of 1.08 to 1.35 is used as a base sheet, and a | am nated steel sheet,
produced by | afffhematprocess | fast prodacinge aoflantimataid dtzed séleeét Wwofhthe

plastic filmis provided. And a specific surface area of an outernost
chr oni um present] tyventhon isuchareacterized in dbatshenirfacer tireategsheteells
desirable tobe 1.08 to 1. 35. - The above-nenti oned surface-treated

st eel she&he@dn hewing Giuutarmast ehrpeiin @ekde staxer ond tin axspeciijer
on a steel sheet, and thereafter rinsing the outnost chrom um oxide |ayer

with wat EMTEACRPRPAREL -0 tRat - PRl HEGE BF % PasECFRPELs ARA G PAREL 16T

Lhe ot et ATk, EDORAR 88 4 8LoR ot ot Ao ok s e i

of surface-tr e%&&féﬁ% %hﬁﬁi.s pq:ocess, a laminated steel sheet in which a
surface-treated steel sheet having an outermost chromium oxide
layer with a speéific surface area of 1.08 to 1.35 is used as a base
sheet, and a laminated stéel sheet, produced by laminating at least
one side of the said base sheet wifh a plastic £ilm is provided.

And a specific surface area of an outermost chromium oxide
layer in a surface-treated steel sheet as a base sheet is desirable
tobe 1.08 to 1.35.

The above-mentioned surface-treated steel sheet can be
produced by forming an outermost chromium oxide layer on a steel
sheet, and thereafter rinsing thé outmost chromium oxide layer with
water or warm water so that the value of a specific surface area of
the outermost chromium oxide layer comes to 1.08 to 1.35. |

A laminated steel sheet of the present invention has an
excellent tenacious adhesion of surface-treated steel sheet to
film after forming and can be applied for uses such as in thin

deep-drawn can in which it is severely formed.

Best Mode for Carrying Out the Invention
Next, the present invention is explained in detail referring

examples. A surface-treated steel sheet of the present invention
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filmafter form ng and can be applied for uses such as in thin deep-drawn
can in which it is severely forned. Best Mbde for Carrying Qut the

| nventi on Next, the present invention is explained in detail
referring exanples. A surface-treated steel sheet of the present invention

- 2- compPiBeisSe S tect SRbet Pl Méteri®] Fordthé @rufﬁa%ewzfead:&d 6¢akgd
steel sheet, with a netallic chromumlayer and a chrom um oxi de | ayer

formed onsmeeltcastithna mbtallior cRronbeh Fips A & Ghiromidm beideheayer
surface-treated steel sheet, conventional |ow carbon steel, hyper [|ow

car bon st dermaddohiath leasitoons tssile AROrod Istiee lasheat ats a materdel #ids the
chromumof from30 ng/nferr] to 300 ng/nferr], desirably of from 30
nmg/ ni er r ] surfage -wyeatedr steed sipet £conventdioalalli towhecamrbamsiteedr,. hyiibr
lower Iimt is set to be 30 ng/nferr] by reason of giving corrosion
resi st ancdOWaRICPoR shgedr and fiigh gasbentsfdnd 800 affienearg ugedeason t hat
even when the amount of netallic chromumis increased exgeeding 300

ng/ n{err], theMataldligrhremiyw; of firow 39 Mg/ | o 39P e d. fAasinably At

iﬁfzamu;akgowg?gpfor,o“?ns“d AR ekl 1 S
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recores Pl Sl She e 5 f?%%%ﬁ?n%it. 35 B 05 Y 75k
that even when the amount of metallic chromium is increased
"exceeding 300 mg/m2?, the effect of corrosion resistance is
saturated and it is not economical. |

Chromium oxide of from 5 mg/m 2 to 40 mg/m ®> as chromium is
applied for chromium oxide layer. The lower limit is set to be 5
mg/m 2 by reason that when decreasing the amount of chromium oxide
below it, tenacious adhesion of surface-treated steel sheet to £film
becomes poor, and the upper limit is set to be 40 mg/m z by reason
that even when increasing the amount of chromium oxide exceeding it,
the effect of corrosion resistance is saturated and the appearance
comes to be darkened.

In order to secure excellent performance of a laminated steel
sheet even after severe forming such as for thin deep-drawn cari,
the tenacious adhesion of surface-treated steel sheet to a film is
particularly an important matter. There are several methods for
improving the tenacious adhesion of surface-treated steel sheet to
a film. However, in the present invention, the inventors noticed
the condition of the surface of a surface-treated steel sheet which
is brought into direct contact with a film. Namely, it was found

that for the surface condition of a surface-treated steel sheet



the effect of corrosion resistance is saturated and the appearance cones

t oo be darkened. In order to secure excellent performance of a

| am nat ed steel sheet even after severe formng such as for thin
deep-drawn can, the tenacious adhesion of surface-treated steel sheet to a

filmis madchcibkablgughht iimo ddnrectatoatactherth & €idmyethd o hedadpa
| nprovi ng the tenaci ous adhesi on of surface-treated steel sheet to a film

However, icerntiadnpsuréacei aveatismxadidentvdnt bhe tenachous tadhexiimdi ofod tof
the surface of a surface-treated steel sheet which is brought into direct
cont act witchaafiimm Themoncept ofadsuzfiage ahea” thereor isudifferemidifromn
of a surface-treated steel sheet - 3-

whi ch is Bb&lgiRf i the gnrEececspugbnegst measumnes hhea oReofble ngeasugdngai n
surface are%?jfexc | l.ent in the tepacious adhesion of it to.a_film _The

e a9 18 MORE BBRTPEIRRES tR 1R (GRCcenty O hate 15, FRrided

concept of®

roughness ,neasured_by.a.prpfile nmeasuring nethod, and is nore approxi mate
to the con(,séﬁ%uagfe ﬂﬁg{-"} Ycalled "surface activi ty". : A specific

surface area a%é%%ﬁq_’iicnsﬁi'?égg %g.fﬂieﬂgiweg% c&\%\,ﬁ_ﬁ%”&gé&i‘&ﬁ%g}; Tha"s

a state of sur aving extrenely fine "roughness I'ch™canno

d ) . | . 1 -
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restricti specific surface are a surtace-treated steel
Wi thin a eRuighnddsANeeich €BaRhBYS badhessere®’ pUld a6onTERelStla bt pbriige!

toafilmis increased. Nanely, in the present invention, the restriction

of a spechnfdasuring method, wherein by restricting a specific surface area of
a surface-treated stgel sheet within a certain range, tenacious
adhesion of surface-treated steel sheet to a film is increased.
Namely, in the present invention, the restriction of a specific
surface area between 1.08 and 1.35 resulted in the remarkable
improvement of tenacious adhesion of surface-treated steel sheet
to a £film. The value of the specific surface aréa is expressed by .
the ratio of the surface area of an example of the present invention
(real area) to that of an assumed sample having no surface
roughness (projected area=reference).

As thermoplastic resin film which is laminated on a
surface-treated steel sheét of the present invention, the
following can be given:

(1) olefin resin film such as polyethylene, polypropylene,
ethylene propylene copolymer, ethylene vinylacetate copolymer,
ethylene acrylic ester copolymer, ionomer aﬁd others:

(2) polyester such as polyethylene terephthalate, polyethylene
naphthalate, polybutylene terephthalate,

ethylene terephthalate/isophthalate copolymer and others;

(3) polyamide such as nylon 6, nylon 66, nylon 11, nylon 12 and
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surface area between 1.08 and 1.35 resulted in the remarkable inprovenent
of . tenaci ous adhesion of surface-treated steel sheet to a film The val ue
of the specific surface area is expressed by the ratio of the surface area
of an exanple of the present invention (real area) to that of an assuned
sanpl e haytharao shdf.ace roughness (projected area=reference).’ As
thernoplastic resin filmwhich is lamnated on a surface-treated steel

sheet of (49 porgemhyl viavdide, poEyvinyl oaéng chidlideganebtherk. ol efin -
resin filmsuch as pol yet hyl ene, polypropyl ene, ethylene propyl ene

copol yner, ethyl ethesay|tdretmop lcopbliyneresiat hyflicimsacdigirec @itfdferent
copol ynmer, ionomer and others; (2) polyester such as pol yethyl ene

t-er epht halcharagienjistiyschn termshofidiesterepbbybocel avrntariaphresliatence,
et hyl ene. terepht hal at e/ i sopht hal ate copol ynmer and others; (3) pol yam de
such as ny@dhesd.omof dfllges tongteel shealy apdican e used properly according

-4 - others, and (4) polyvinyl chloride, polyvinylidene chrolide
and ot her &0 contents fafede fﬂ?éi (G5 -as FUE theTi. nWhepnthRa adhgsiere, gft these

characteristics i.n terns of h resj.stance, corrosjion resistance,
Cdheat o GhemmRlAs thd EesdnoELin AL 4 o, SBaeh, LA AIGE SukEIiens . £or
contents of a f.ood can. Furthe esion_of ..t hese ther'%/og_l astic

Cou oMy By pERRv Rkt Aandi | RGP Peflp Aaddiite, e3dn,

adhesi ve, RNl d eSiFfe AR ¥Es1ATadRekT9e? acid modified olefin resin
adhesive, copolyamide resin adhesive, copolyester resin adhesive
and a blend thereof can be laid between a thermoplastic resin layer
and a surface-treated steel sheet.

Further, the thickness of thermoplastic resin films is
desirable to be between 3 U m and 50 4L m in general. When the
thickness thereof is below 3 i m, the laminating efficiéncy is
remarkably lowered, and besides pinholes are apt to be caused so
that sufficient corrosion resistance cannot be obtained. On the
other hand, when the thickness thereof exceeds 50 4 m, it is not

- economical as compared with paihts used widely in the field of can
manufacturing. There are cases where thermoplastic resin £films are
laminated on both sides of a base sheet and where a thermoplastic
resin £film is laminated on one side of it.

Next, a method for producing a surface-treated steel sheet of
the present invention is explained. First, a cold-rolled steel
sheet is degreased and pickled. Thereafter, metallic chromium is
deposited on the steel sheet as a cathode in a treating bath for
electrolytic chromate coating mainly composed of chromic anhydride,
in which small amount of one or more of sulfuric acid, sulfate,

fluoric acid, fluoride, silicofluoride is/are added as autiliaries.
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adhesi ve,- urethane resin adhesive, acid nodified olefin resin adhesive,
copol yam de resin adhesive, copolyester resin adhesive and a blend thereof
can be laid between a thernoplastic resin layer and a surface-treated
steel sheet. Further, the thickness of thernoplastic resin filns is

desirabl e to bertet geeomBuhcoxlide ail Shevetablyn Forgedciodl . th¥emethelic

t hi ckness thereof is below 3 [err] m the lamnating efficiency is

remar kabl yhirowsiroad Lagst . biswelesr pi thw Ispecdifd captirfacbearea xefl the picbasent
sufficient corrosion resistance cannot be obtained. On the other hand,
when t he timvenrtdon chpnetfbestabdy 60thinefl within iascevtaincoamge dot this
conpared with paints used widely in the field of can manufacturing. There
are cases chpomdum oFde asitc wassigpnsidared ethatini pamerhad bben fozwdngf a
base sheet and where a thernoplastic_resin filmis |am nated on one side
of it. chrogdpm ogidet hs 2R SXtihenely Agparsantatacterficx ahtadning theof

the present invention s explained, First, a cold-rolled steel. sheet is
degr eased SREPLEICK| SUrEacs  S5FR VLA B COTHAIR (FRPES dBpche cBTBRSRRC

Coat ng raR L AREEodl PO LA omShTPTh NS ST B,
or o7 e Ofytdyl W& hf'redUchBlitioh! WY | fndhlnvbhtPbhdF: mibbEaRtLHIngIe
- I11rariles. Qlc

T "HBHRH 85p Ll bERLY JRge, on 1 he Tetal) e ohron ) ayer
st abl_ y obt(qidﬁg_ﬂg‘ bRidhronbiRint gkmdéqnge by this

The formation of chromium oxide is carried out using a
treating bath containing CrO:; of 20 to 100g/1, in which fluoride is
used as a typical autiliary. Further, sulfuric acid,
silicofluoride, borofluoric acid or alkali metal salt thereof, or
alkali metal salt thereof along with sulfuric acid is added to the
f rea t ing bath. In general, fluorine auxiliary is apt to increase
the specific surface area as compared with sulfuric acid.

The auxiliary is added in somewhat different amount according
to kind thereof. However,I the chromic acid concentration is
suitably of the order £from 2 to 20 % by weight.

The temperature of bath is usually from 30 to 60 C. The
current density of cathode is usually from 10 to 100 A/dm ?. When
current density of cathode is not less than 50 A/dm 2, chromium
hydrated oxide having large specific surface area is apt to be

- formed.

Further, if necessary, the chromium oxide layer having large
specific surface area can also be formed partiallf dissolving the
layer of hydrated chromium oxide by rinsing with water of warm

water after the forming of th_e above-mentioned chromium oxide.



chromumoxide. It was considered that, a nmethod for formng chrom um
oxtde is an extrenely inportant factor for obtaining the specific surface
area within a certain range in the present invention. Accordingly, form ng
of chrom um oxi de was carried out under the limted condition of the
convent i onal napeee4bLe Nexailpl &8 Jof Obnb plbsEnt! $RkenbeBh are”HaHtibmla
chrom um oxi de) The formation of chromumoxide is carried out using
a treati gl incdgein) ng G Jerr] of 20 to 100g/1, in which fluoride is
used as a typical autiliary. Further, sulfuric acid, silicofluoride,

bor of | uor i (Exemple® 1atk sl andebmpasalttivehexamplen tal3kal i nmetal salt

thereof along with sulfuric acid is added to the t reat ing bath. In
general, fluorikedcdinddlded steaptsheet havdagethehehigiaveds ofS0L L 6o areen
as conpared with sulfuric acid. The auxiliary is added in sonmewhat

di f f er ent daanaased candi npickdedi ncandhetbereafhadycplated ontni amedaldic
concentration is suitably of the order from2.to 20 % by wei The
t enper at urdrrsmigm AL L0Q ng{m| VSP-PSr#f’}G'ePGJ-G‘G ‘P%FHFQCJ-PﬁéngcﬁFgénf g ev/idy
of cat hodeqﬂi usual lsi// from1l0 to 100 A/dnferr When ..current density of

Icat hode |§‘]c B¥ &s3 dHam a50tRP RAER r t]emb l?nPfh%rog(t é&do;@d'ehqﬁé’\ﬂ%nt

o t
n:é‘EggE Zf;?d%f#glﬁr%%c%%ﬁ@a' : %%Prﬁaﬁﬁ&nﬁaﬁt ¢ etped Fhbel, Blated, Mt an
50 B o PO chepiod o A v B
above- mentj ORGLHIHYHY PbhPdsition of bath, current density and Ginsing

condition. Thus, the samples were prepared. The surface of the

respective sample was measured by means of the atomic force
microscope " Nanoscope Il a", manufactured by Digital Instruments
inc., by which an area of 1 4 m-square on the surface of sample was
measured with 512 picture elements per 1 line. Changing the field
of view of measurement, 10 areas were measured. The average of the
measured values was regarded as a real surface area, and specific
surface area was defined by the ratio of the real surface area
(numerator) against a projected area of the object to be measured
in case where the sﬁrface of the sample was regarded as being
perfectly £flat ( denominator=reference ).

Further, a polyethylene terephthalate/isophthalate
copolymer resin £film was heat-laminated on the chromium oxide layer
of the samples at 250 C and thereafter the peeling length of the
film was measured using the ret_ort-peel testing method. The
conditions for forming of chromium oxides, examples of the present

inventions and comparative éxamples are shown in Table 1.



Favorabl e exanpl es of the present invention are nentioned below in detail.
(Exanples 1 to 5 and conparative exanples 1 to 3) A cold-rolled steel
sheet having the thickness of 0.16 mm was degreased and pickled, and
thereafter plated with nmetallic chromumof 100 ng/nferr] using a treating
bath including CtJerr] : 100 g/lI, and HF : 5 g/l, at the bath tenperature
of 45 [err]C and in the current density of 50 Aldnferr]. After rinsing the
steel sheet plated with netallic chromumw th water, a chrom um oxi de

| ayer was formed on it changing the conposition of bath, current density
and rinsing condition. Thus, the sanples were prepared. The surface of the
respective sanpl e was neasured by neans of the atomc force mcroscope "

Nanoscope [ e menufactured by rlu'fgl nstrunents Lnc . J’JJ whi ch an
area of 1 [erq] nﬁsqua e on|the purfage of [sanplle wa measured with 512
picture elenefgts gr 1 | i ne}] Chahging|the field| of {iew ¢f negsurenent, 10
areas were necls‘ﬂrgqjao e averagelof the mpasuréd vallues Was rdgarded as a
real surface alrgagga Shec| e | SAirfack afdd waswdefiimed|by tHe ratio of
the real surface raraem (nungeratof) aginst|a projecteéd arga of [t he object
to be measured Sif) EHsk whefe the surface ¢f thé sample wds redarded as
being perfectfty ftrat denprinajor =T ¢ference ) Fort her, a
pol yet hyl ene temepl'glha ate/ [ sophthal afe c¢pol y}ns resin ffil m as
heat - | am nat eq chronf um oki de fayer| of fthe sanpled at 450 [err]C
and t hereaftef Lhe pee| g [€Roth Bf 1Hg fidm BaRur ¢dQusiing the
retort - peel téstéu@g net hod. | The | condttion$ for {formjing off chrdgm um oxi des,
exanpl es of thegpBesent inpentipns aphd co araﬁive g¢xanplies arle shown in
Tabl e 1. 2 -
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-7 -~ - [err] Eval uati on of characteristic
in: Table 1 was carried out by the following nethod. (1) Tenaci ous
adhesi on of surface-treated steel sheet to film (Retort-peel test) A

| am nat ed steel sheet in which a polyethylene terephthal ate/isophthal ate

copol yner resi Evdluation afi didabidristic $hifawie 3Wdacaririedt 68t Yeehe
sheet is cut into 30 mMmwidth X 100 nm After cutting only the steel sheet

portion ( felfllowting metmodbei ng not cut ), the | am nated steel sheet is  bent
and mounted to a jig, and then |oad of 100g was applied to the film Under
this statdl) Teradbonsadbesdoncdf sunfiacesimeatedos téel jsheetato Fdtlm n a
retort oven, in which it was retorted under at 130 [err]C, for 30 m nutes.
Aft er (Retort-peel test) A laminated steel sheet in which a polyethylene
terephthalate/isophthalate copolymer resin film is laminated on
one side of surface-treated steel sheet is cut into 30 mm width X
100 mm. After cutting only the steel sheet portion ( with the film
being not cut ), the laminated steel sheet is bent and mounted to a
jig., and then load of 100g was applied to the film. Under this state,
the laminated steel sheet mounted to the jig was set in a retort
oven, in which it was retorted under at 130 C, for 30 minutes. After
that, the tenacious adhesion of £ilm with the surface-treated steel
sheet was evaluated measuring the peeling length of the £ilm.
Any of the laminated steel sheets using the surface-treated
steel sheet of the present invention revealed excellent results
showing little peeling of £ilm. On the other hand, in the laminated

steel sheet of comparative examples, the film was caused peeling

exceeding 50 mm £rom the upper portion of it.

Industrial Applicability

In the present invention, the base plate for a laminated steel
sheet has a specific surface area, which is limited within a
certain range. Therefore, the surface treated steel sheet has
tenacious adhesion to a £ilm, and so it can be applied for uses such

as thin deep-drawing in which it is severely formed.



that; the tenaci ous adhesion of filmwith the surface-treated steel sheet

was eval uat edelmuml!“]ﬂlmmml ing length of the film Any of the
| am nated ste I* A e surface-treated steel sheet of the

present invention Teveal'ed®extellent results showing little peeling of
film On the other hand, in the | am ngtggmMgst eel sheet of conparative
exanpl es, the filmwas caused peeling exceeding 50 mmfromthe upper

portion ofi.it. A mboHoat Foal pheduicdaly ld thaminated sidEl slesent wherehi an,
the base plate for a |lam nated steel sheet has a specific surface area,

whi ch i s bumfaee-wireateda steelt aheetaigering arefousermdet schfomiunr egidd
steel sheet has tenacious adhesion to a film and so it can be applied for
uses suchlayertwilth despegificraprfackiaziea of ils. fetor ki 35 fisy nedd as a base
-9- . . CLAIMS 1. A net hod for .

pr oduci ngShepinPRdi2 Plastdic fide ighbaminated an piclteastAnel ssidecpfspadd
havi ng an_out ernpbst chrom um oxide |ayer with a specific surface area of
1.08 to 1P35e8heRby as a base sheet and a plastic filmis |am nated on at

| east onezs.l de 19 flaslnai[rgatebcf1 Ssetese eestt:&eet wherein the base sheet comprises a

surface-treated stéel sheet having an outermost chromium oxide
layer with a specific surface area of 1.08 to 1.35, and a plastic
film is laminated on at least one side of said base sheet.

3. A surface-treated steel sheet for a plastic film laminate
wherein the surface-treated steel sheet has an outermost chromium
.oxide layer having a specific surface area of 1.08 to 1.35.

4. A method for producing a surface-treated steel sheet for a
plastic film laminate wherein the value of specific surface area of
the outermost chromium oxide layer is limited in the range of 1.08
to 1.35 by rinsing with water or warm water after forming a chromium

oxide layer on a steel sheet.
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2. . A:lam nated steel sheet wherein the base sheet conprises a
surface-treated steel sheet having an outernost chrom umoxide Ilayer with
a specific surface area of 1.08 to 1.35, and a plastic filmis |amnated
on at | east one side of said base sheet. 3. A surface-treated steel
sheet for aplastic filmlamnate wWKBSTRAGCTe surface-treated steel sheet
has an outernost chrom um oxide |ayer having a specific surface area of
1.08 to 1.35. Ad.lamihateidhositéel phedtciof) hheupresent ctheentier| hafsear
for a plastic filmlam nate wherein the value of specific surface area of
"the out ersusfacé: treatedxisteellayghests wikht @ | putermesigehypmiupg oxife 35
by rinsing with water or warm-water after formng a chrom um _oxide |ayer
on a st echavihegtispecific surface area of 1.08 to 1.35 as a base sheet, and'a _

10 -
plastic film is laminated on at least one side of the base sheet,

and has excellent in tenacious adhesion to the plastic f£ilm after

forming.
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