DESCRI PTI ON METHOD AND APPARATUS FOR PRODUCTI ON OF LAM NATED METAL
SHEET Techni cal Field The present “invention rel atgs t ho?'&HqF
apparatus for production of |am nated netal sheet. B CEQLO d“Art {
Recently, a lamnated netal sheet, in which synthetic resin filns such as
pol yester filnms are | am nated on @escXerioN both sides of netal sheet
such as thin steel sheet or plated thin steel sheet, is applied for
materials of can for bevarage and others. In case of formng of this

| am nat ed netal sheet into a can by deep-drawing form ng, the |am nated
resin film prMEEHO ANDe ARPARATUSHEGR HRODUQTIOND OFOLAMENATED (METATC SHEETENt S
in the can. Further, when the |am nated netal sheet is forned,there is an
advantage that it does not need to be coated with Fubricant and to be
rinsed, since the synthetic resin filmfunctions as a |lubricating |ayer.
When t héladmimmlelintflal sheet is forned by deep-drawing, cracks and

pi nhol es are soneti nes generated in the synthetic resin_film depending on
the formng cOMiPFesent imvembien crelaked o method and apparatus for

production of laminated metal sheet.

Background Art

Recently, a laminated metal sheet, in which 5ynthetic resin
films such as polyester films are laminated on one side or both
sides of metal sheet such as thin steel sheet or plated thin steel
sheet, is applied for materials of can for bevarage and others. In
case of forming of this laminated metal sheet into a can by
deep-dfawing forming, the laminated resin film protects the metal
sheet from corrosion icaused by the contents in the can. Further,
when the la.minatedlmetal sheet is formed, there is an advantage that
it does not need to be coated with lubricant and to be rinsed, since
the synthetic resin £film functions as a lubricating léyer.

When the laminated metal sheet is formed by deep-drawing,
cracks and pinholes are sometimes generated in the synthetic resin
film depending on the forming conditions. As these' cracks are
formed right under the flange portion, the appearance becomes
unattractive. Further, the metal substréte is apt to corrode, which
causes durability trouble. Accordingly, the inventors of the
present application give various 'suggestions on preventing cracks,
such as partial controlling of the orientation degrees of the-
synthetic reéin film, increasing of adhesion between the metal

substrate and the synthetic resin film and others(refer to
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formed right under the flange portion, the appearance becones

unattractive. Further, the netal substrate is apt to corrode, which causes
durability trouble. Accordingly, the inventors of the present application
gi ve various suggestions on preventing cracks, such as partial controlling
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adhesi on between the neta substrate and the synthetic reéesin m and’

ot her s(reénéraeion of cradkiscédald BkubBRhNE2R1 Y Poduces by Eﬁéﬁorﬂgﬁﬁ)s .and
ot hers) Generation of cracks could be substantially reducéd by such neans.

Hovever, pi nhiloweveenepahikdles dearetebeDatdranion §duld A6t yurPecidered
even by the above-nentioned neans, and the netal substrate could not
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t hrough pinholes of the can, which deteriorates durability. It is the

obj ecti veubstrate egkhmot suéficientdypbe nmsren tealrifratebe ey atombedéd i n
whi ch generation of pinholes can be mnimzed in the deep-drawi ng form ng
and ot heP¥, thgngopkengsr fezingy ogt dhrough b@piabedesams dtheercan o weich

i nproved thetebg. It was found that the_ incidence of the

above- mefieFeRiETapeRnAuatdditye rEHudsd the sobdegddvee of Ehengrrsente

i ti of he synthetic resin filmand the condition of the surface
fgsglhwezgnvent;.on tc}/ provtide a laminated metal sheet in which generation of

pinholes can be minimized in the deep-drawing forming and others,
and the durability of can for bevarage and others to be improved
thereby.

It was found that the incidence of the above-mentioned
pinholes can be reduced to some degree by changing the condition of
the synthetic resin £ilm and the condition of the surface roughness
of the metal sheet. However, some elements remained almost
unaffected by the change in condition of f.he base materials. Thus,
inventors of the present invention noticed the existence of fine
particles floating in the air, as the condition other than those
related with the base material. Namely, they considered that since
such fine particles are adsorbed on é. film surface and thereby
exist between a mefal sheet 'and a film, pinholes are generated
originating from fine particles when the laminated metal sheet is
formed into a can. And as a result of the cleanliness of air being

~ heightened in the environment of laminating (doubling) process, it
was recognized that there is a high correlative relation betweeen
the class cleanliness (Federal Standards No. 209D) , the standard of
cleanliness of air,which shows the number of fine particles béyond
0.5 Um existing within a space of 1 ft®, and the incidence of

pinholes. Further, inventors of the present invention considered



of the metal sheet. However, some el enents renmi ned al nbst unaffected by
t.he change in condition of the base materials. Thus, inventors of the
present invention noticed the existence of fine particles floating in the
air, as the condition other than those related with the base material .
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filmsurface and thereby exist between a netal sheet m pin
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sheet is formed Into a can. as a resu t of the cleanliness of alr

bei ng h&oghtenedolnihbethevgener@piowiof Piimlidr G4oyk! nbgh EéQE%éﬁle't
was recogni zed that thereis a high correlative relation betweeen

cl ass cl &halti stasddFésciat mSasntangsting cl%lhnddﬁelﬁtﬁmmi%mnent of
cl eanliness of air,which shows the nunber of fine particles beyond 0.5
[err] m etieminagingt h( dombdiace oproceskeris, based heotnoimente oFederal
pi nhol es. Further, inventors of the present invention considered

-2- Standgpzdsy, | biat eay the|conarptingt iemesfineg partdcdeanaeinge neas
[err]mdo not _mainly attribute_to generati ng pi hol es, and they noticed
that foPaE&ACLS ﬁFﬁ’QeFﬁE FEFRPZIRG B Jf Mpi ARG 2LS0 | khat amexcessi pibthe

rds .for suri the cl eanliness in the environnent of
that st an %an iness og a:r.rr:'l not needed. These matters led the inventors

to accomplish the present invention.

Disclosure of Invention
Method for producing a laminated metal sheet of the present
invention is characterized in that it is a method for the
production of a laminated metal sheet in which while superimposing
the heated metal sheet on the synthetic resin film unwound from a
film roll, the heated metal sheet and the synthetic resin f£ilm are
passed through one pair of laminating rolls so that the two are
laminated with each other under pressure, and the laminating
process 1is carried out in the environment in which the
concentration of fine particles having a mean particle diameter
exceeding 3/ m is kept below 100 pieces/ft?.
| The above-mentioned laminating process is desirably
practiced in the environment with the cleanliness below class 5000.
Further, it is desirable that unwinding of synthetic resin f£ilm
from a film roll ;i.s carried out in tﬁe environment of the
cleanliness below élass 20000, and thereafter laminating of the
synthetic resin film with the heated metal sheet is cari‘ied out.
Further, the whole production line of laminated metal sheet is.

desirably carried out in the environment of the cleanliness below



| ami nating (doubling) process is based not on the Federal Standards, but
on the concentration of fine particles having a mean particle dianeter
exceeding 3 [err] m and also that an excess of the <cleanliness of air is
not needed. These matters led the inventors to acconplish the present

i nvent i odlass D0BOLOSUFarehetyes! i 0F is pref@fé?@i’efﬂﬁa@rﬂgélciée}giﬁt%ﬂ%t .

| ami nated metal sheet of the present invention is characterized .
is a netpodcéss tand wiveihdingnpPbcéss adredtederBid! ofifeRinddt Wohkewiibht | €

superinposing the heated nmetal sheet on the synthetic resin film unwound
froma elewated ,athespberdd nptesssheettlsaml idwrrourdiigc difddphHéticare
passed through one pair of lamnating rolls so that the two are |am nated
wi th eachregfdrewunder pressure, and the |am nating process is carried out
in the environment in which the concentration of fine particles having a
mean particl eA@paretes forcamndupididreref haminkbed metal sB@et of the
pi eces/ftLer r%. . . The _above-nentioned | am nating process is desirably
pract i ceBreRehe IOFAN G ARents wicharagteriegd | s $hodl ol chEPETr8tes. for
Further, it_is desir EI e that unwi nding of synthetic resin film froma
fi1mrol PEPQUGHIPT &F LOPLPALeRISAL FRARE RO o EnaMIa e PBELIPE | ass
20000, gwthreafter | am natin f_th synthetic resin filmwth the
neated net it ShEG YA desith PinFERES e ddre PRAGRCIFIRIT IR of
| am nat egaf?tf+r S nd Sind GHd Abubd’ rs%rggh&u.tic' DL EDYhL IR KA ed e
cl eanl i ness below
metal sheet, the laminating roll part is provided in a laminating
chamber for isolating the laminating roll part from other part, and
an air cleaner is provided for keeping the laminating chamber in
such a manner that the concentration of fine particles having a
mean particle diameter exceeding 3 4 m is kept below 100 pieces/ft?®.
In such an apparatus for production, the air cleaner-
preferably serves as keeping the laminating chamber to be below
class 5000. Further, it is desirable that the uncoiler part is
provided in an uncoiler chamber for isolating the uncoiler part
from other part, and a second air cleaner is provided for keeping
the uncoiler chamber to be the cleanliness below class 20000.
Further, it is preferable that a line structure houses the whole of
the production line of laminated metal sheet including the uncoiler
chamber and the laminating chamber, and a third air cleaner is
provided for keeping the cleanliness of the line structure to be
below 100000. It is desirable that a pressuring equipment is
provided for keeping the uncoiler chamber and the laminating

chamber is kept at somewhat elevated atmbspheric pressure than the

surrounding atmospheric pressure.
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cl ass 100000. Furthernore, it is preferable that the | am nating
process and unwi ndi ng process are carried out under sonewhat el evated
at nospheri c pressure than surrounding atnospheric pressure. _ _
Appar atus for production of |amnminated metal sheet of the pr esent invention
I s char aBreef ZRsberigtidn b BRparmfd!s for production of [am nated netal
sheet conprising an uncoiler part.for unw nding systhetic resin filmfrom
a filmrol IEignd aslageoalibngl giald view slowNed ivhe &58eHBIQY FhISY BIENGhHE C

resin filmwith heated netal sheet, the lamnating roll part is provided
in a | anbrattigalchedbeof fan appErtuxg fiore thenpretusgionl bfpehé preset her

such a n&PWeRrtipBt the concentration of fine particles having a mean
particle diameter exceeding 3 [err] mis kept bel ow 100 pi eces/ft3.

keepi ng t he Iagi_ nating charber to be below class 5000. Further, it is

desi r abl BrofUctifg fBFikrL-is provided in an uncoiler chanber for

i sol ating the uncoqiler jY rt fromother part, and_a second air cleaner
lq(.egipilﬁga secC

provi ded for

ional s:.de view showing the whole apparatus for
the production shown in Fig. 1.

Fig. 4 is a schematic enlarged sectional view showing dne
example of a laminated metal sheet obtained by the method for
production of the present invéntion.

Fig. 5 is a sectional view showing one example of a can container
formed of the laminated meta;l sheet. | |

Fig. 6 is a graph showing the relation between the concentration
of fine particles in the environment of the laminating process
according to the present invention and the incidence of pinholes.

Fig. 7 is a graph showing the relation between the concentration
of fine particles having a mean particle diameter exceeding 34um

and the cleanliness of air of Federal Standards.

Best Mode for Carrying Out the Invention

Fine parti_cles which cause pinholes in a laminate film has a mean
particle diameter exceeding 34m. If the concentration of fine
particles in the environment of the laminating process is below 100
pieces/ft’, the number of fine particles inserted between a £ilm and
a metal sheet by fine particles adhering to the surface of
synthetic resin £ilm can be 6f the order of 1000 pieces /.m2 . To this
extent, since the incidence of pinholes is nearly below 0.1 % when

the laminated metal sheet is formed into a can, pinholes scarcely

and an air cleaner is provided for keeping the |am nating chanber

S

in

In such an Bifparaisis PRFtiably @nlargedneiew showinsethe muaratils foorthee as
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the uncoiler chanber to be the cleanliness bel ow class 20000. Further, it
I.s preferable that a |ine structure houses the whole of the production
line of l|am nated netal sheet including the uncoiler chanber and the

| am nating chanber, and a third air cleaner is provided for keeping the

cleanl i naggeot iR |prectidaict greahetPén B WV d8R00@uthelrs ﬁg-ir%éé‘b{:ﬁet hat

a pressuring equipnment is provided for keeping the uncoiler r “and

the | ani apbvegmenhttdohed | sokephtpatsonev®t raheyabadt aETBSPNESFFeHHEREYT ©
than the surroundi ng at nospheric pressure. : ) _
-4- nearlprtefclzesc G0N0 off oleinbinegs of Fdderall Standas@st wRAA! tede
view showi ng the essential part of one practical node of an apparatus for
the prodfitne@anificles presemmallwdisitoibuted, fgarly itheasqmes eifflelct can
enl arged vi ew showi ng the apparatus for the production shown in Fig. 1.
Fig. 3 ibBexrktrinedalevsnidfytbey taninatingcondesss depmaatried out ihethe
production shown in Fi

environment of %lals's 5000, in which "to be below class" means that
the concentration of fine particles is lower than the numerical -
value of its class.

In the unwinding process of a laminate film from a laminating
roll, particularly high cleanliness is not needed. However, if the
environment of the unwinding process is class 20000, the numbei' of
fine particles adhering to a synthetic resin film , which is
carried to the laminating process, can be kept to be of the order of
about 6000 pieces/m?. Further, it is difficult to airtightly divide
the um;vinding process from the laminating process. However, if the
cleanliness in the unwinding process is beyond class 20000, the
cleanliness in the laminating process can easily be kept. Therefore,
the incidence of piholes can be reduced more by the addition of a.
relatively simple instrument. Further; keeping the environment of -
the whole production line to be beyond class 100000 can also reduce
more incidence of piholes by the addition of a relatively simple
instrument.

"In the above-mentioned method for production, since
penetrating of air having fine particles from the outside can be
restrained by elevating somewhat the atmospheric pressure in the
laminating process and the unwinding process than the surrounding
atmospheric pressure, air cleanliness in each process can easily be
kept.

The above-mentioned method for production can be carried out
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Fig.-4 is a schematic enlarged sectional view showi ng one exanple of a
|.anmi nat ed netal sheet obtained by the method for production of the present
i nventi on. - Fig. 5is a sectional view showi ng one exanple of a can
container formed of the | am nated netal sheet. Fig. 6 is a graph

showi ng tibengetios appabatwecror Peodeeeedh ¢t ol pAbsdhPanR@niiehes 1 n the
environnent of the lam nating process according to the present invention

and the inci dohen ,ofeperhbheto drawifgs/ desir{blapprabewcad hddes Jrothan
bet ween .t he concentration of fine particles having a mean particle

di anet er appereatinsg £3fre mjoducticnt rend | thal nethedoffoai prafddetdemlof the

St andar ds. Best Mode for Carrying Qut the Invention Fine particles
whi ch capzesphihdneentihon averexplkainedn IRig.a Ind@ena pectiohaldsideteiew
exceeding 3[err]m If the concentration of fine particles in the

envi r onnERPWERGL Bee | egsentiialy Dardc e§sone prackiamb mosiee ofsapparaths for
nunber of fine particles inserted between a filmand a netal sheet by fine
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d f 1000 pieces/nferr]. To this extent, since the incidence of
Bl nhol es°PLaRER VAL rBRMhS YIRABRATARES| HRH e AURGH OhSBOWRSLE Gied

into a cgn I‘Oig;].rg)liess asggcrszclagal side view showing the whole apparatu-sS£or
the production shown in Fig.1l. Fig.4 is a schematic enlarged
sectional view showing one example of a laminated metal sheet
obtained by the method for production of the present invention. Fig.
5isa séctional view showing one example of can container formed of
the laminated metal sheet. Fig. 6 is a graph showing the relation
between the concentration of fine particles in the environmenf of
the laminating process according to the present invention and thé
incidence of pinholes. Fig. 7 is a graph showing the relation
between the concentration of fine particles having a mean particle
diameter exceeding 34m and the cleanliness of air of Federal
Standards.

In Figs. 1 and 2, numeral 1 designates a laminating chamber,
numerals 2 and 3 designate uncoiler (unwinder) chambers which are
provided on both sides of the laminating chamber 1 enclosed by
partition walls 4, respectively. Heating furnace 5 for heating a
metal sheet is provided at the'upper portion of laminating chamber
1, and a duct 8 is provided which extends from heating furnace 5
through ceiling 6 of laminating chamber 1 so as to enclose metal
sheet 7. Heating furnace 5 is connected with blast port 12 of air
sent from an air cleaner comprised of a blower 9 and filters 10 and

11, and further with an exhaust port 13 for exhausting internal air.



affect the practical .production of a can. Further, since the
above-nentioned concentration of fine particles corresponds nearly to

cl ass 5000 of cleanliness of Federal Standards when the fine particles are
normal ly distributed, nearly the sane effect can be obtained, even if the

| ami nating pregesfeks 6RRHAY Fdrnalke! B 1 SV SAEE .twg:hﬂlai% %.qu?:li‘%ﬁp es

which "to be below class” neans that the conhcentration of fine par
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process of alamnate frimfroma |am nating particul arly

cl eanl i nesin b8chad mageeadthibWdilactiing Pees8arb&{drehtabtling &#Puh g
process is class 20000, the nunber of fine particles adhering to a

synt het i be r es¢redsédn so vthat tite efffidishdy dhadanintaldaiy Y Gaghovedn be
kept to be of the order of about 6000 pieces/nferr]. Further, it is

di f fi cul uide gtalliegs byedprovitded Ha anveuidlely off theskowen mndhef] dachag i ng
process. However, if the cleanliness in the unw nding process is beyond

cl ass 20demting furnaamis despreferaly anheati aychangerssyshemdsedebeikept .
Therefore, ~the incidence of piholes can be reduced nore by the addition of
a rel at?%®Y 19 dgssemthegereration nf firecpangichesenit richdasingble he

whol e praduction |ine to be beyond class 100000 can al so reduce nore
i nci deﬁc’gh%? Wﬁ%?’éss%?llt ke 330Prruided atrepadndety ofi Ageting, funnaas .

(right end on the drawing) . Which rubs both sides of metal sheet 7 so
that metal sheet 7 which enters into heating furnace 5 is not
accompanied by dust. Further, it is desirable that the same rubber
seal 17 is provided at an outlet of duct 8. Further, a filter can be
used in order to pick up powdered dust in the heater and remove it
from the heater.

One pair of laminating rollers 21 and 21 is provided downward
of an outlet of the above-mentioned duct 8 at the center of
laminating chamber 1, so as to be in contact with each other and
rotatable on axes which are parall_el to each other. Backup rolls 22
which serve for cooling rolls contact the respective laminating
rolls 21 and 21. Further, guide rollers 24 are provided for guiding
synthetic resin films 23 which enter into the laminating chamber 1
from uncoiler chambers 2 and 3 adjacent to the laminating chamber 1.
The ceiling of laminating chamber 1 is equipped with blast port 26
p_rovided with an air filter for removing dust from air sent from a
-booster fan 25 for sending air under pressure and thereafter
sending air to laminating chamber 1. The above-mentioned booster -
fan 25 and blast port 26 comprise the first air cleaner. An opening -
for sending out laminated métal sheet 27 and an exhaust port 28 are

provided at the lower part of laminating chamber 1. Further, the



I.n the above- mentioned nethod for production, since penetrating of air
having fine particles fromthe outside can be restrained by elevating
somewhat the atnmospheric pressure in the |amnating process and the
unw ndi ng process than the surrounding -atnospheric pressure, air

cl eanl i nepentingedc @EOLESB1¢aPreesabil RA thkePt seal forﬂi?ré\;&’ﬁr@nEEBnEd
nmet hod for production can be carried out
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Then, referring to drawi ngs, desirable practical nodes o appar at us
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explained. Fig. 1 is a sectional side view showi ng the essential part of
one pracVPEhicaidéinectppar dnorfder tohstabbilizeitive dlavhefpweadnyithin
invention. Fig.2 is a partially enlarged view showi ng the apparatus for

t he prodﬁﬁﬁlwwﬁﬁwg ﬁhﬁmﬁer 1. Fig.3 is a sectional side view show ng the
whol e apparatus far productlgn shown in Fig.l. Fig.4 is a schematic
enl arged sec P&?%le?se BHERARGSON30 eRB NP ichi rall snvfiasyutihhet it s@sth

obt ai ned by the_net hod f roductign of the present invention. Fig. 5 is
a secti oﬁé%[ §i§§v Lol %&]F'nye}aﬁﬁﬁg 3re aFrangadilferinceiied ghambers 2

and 3. Numeral 31 and 32 seen within the uncoiler chambers
designate film rolls which are provided for the next use,
respectively. Ceilings of uncoilef chambers 2 and 3 are also
equipped with blast ports 34 provided with air filters for removing
dust from air sent from the above-mentioned booster fan 25 and
thereafter sending air to the uncoiler chambers. The
above-mentioned booster fan 25 and blast port 34 comprise. the

second air cleaner.

AnY material which has air tightness and strength needed for
keeping cleanliness of the inside can be used for ceilings, walls,
and floors of laminating chamber 1 and uncoiler chambers 2 and 3:
the usual ceiling materials, wall materials and floor materials for
clean room can be used. The filter of the first air cleaner is of a
high performance HEPA film havi'ng finer meshes in such an extent
that the concentration of fine particles of powdered dust having a
mean particle diameter exceeding 34m is kept to be below 100
pieces/ft® in laminating chamber 1. Further, the filter of the
second cleaner has finer meshes in such an extent that the
cleanliness beyond class 10000 can be kept within uncoiler chambers
2 and 3.

Numeral 35 in Fig. 1 designates a film preparing chamber. The



the 1 am nated netal sheet. Fig. 6 is a graph show ng the relation between
t-he concentration of fine particles in the environnent of the |am nating
process according to the present invention and the incidence of pinholes.
Fig. 7 is a graph showing the relation between the concentration of fine

particl esela¥hggof tFRAFiNal pireberidigafBhfbe X556 ré%u%[ﬁerdl Pithdat Bfast
cleanliness of air of Federal Standards. In Figs.” 1 and 2, nuneral
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(unwi nder) chanbers which are provided on both sides of the |am nating
chanber pPreparidsgdchymbemaris . Exhawsitl poftsr2spanl i38&| whibhadragptoviase 5
for heating a netal sheet is provided at the upper portion of |am nating
chanmber in thedleans rfslamipatingahamtierh leané alEiflmopraparing ¢hambee 5
through ceiling 6 of |anminating chamber 1 so as to enclose netal sheet 7.
Heati ng f8r ke conpectefietirdhg above dsenpioned bogstein fapRf thromgamaai r
cleaner conprised of a blower 9 and filters 10 and 11, and further with an
exhaust Bﬁgf‘)a.q% fdr-SRRIASLPRETI H%r R @pRnected directly to cleaning

-7- Further, heating furnace 5 is provided within it a |arge
! blower 36. L{ZE'here:{':“ore, aiJ:g filters of boogter fan 25 and cleaningg

blower 36 have only to serve as removing fine particles generated
newly in the respective chambers so that cleaning of air in the
respective chambers can effectively be accomplished.

As shown in Fig. 3, the above-mentioned laminating chamber 1

. and uncoiler chamber 3 are arranged within line structure 40 which
houses the the above all of the chambers above-mentioned. The line
structure 40 is kept at a moderate temperature and at the
cleanliness of air below class 100000, by means of a blower 41 for
introducing outer air and an air filter 43 provided with an
electric heater 42. Fﬁrther, the ceiling of line structure 40 is
provided with a roof fan 44 for exhaust, and the wall of it is
provided with an exhaust fan 45. Conventional electric heater of
which the filter is exchanged with one having finer meshes can be
used for the air filter 43 and the like. However, a filter for clean
room can also be used.

Numeral 55 in Fig. 3 designates a known quenching bath for
quenching produced laminated metal shegt 27. Numeral 56 designates
a delivery looper for accumulating the laminated metal sheet in
exchanging of coil. Numeral 57 designates a tension reel for
winding laminated metal sheet 27 alternately . In the present
practical mode, airtight chamber 59 which is partitioned by

partition wall 58 houses the quenching bath 55, the delivery looper
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number of heating roliers 14 for elongating the path of metal sheet 7 in
such a manner that contacting pressure and contacting area can be

i ncreased so that the efficiency of heating can be inproved. Guide rollers
are provided in an outlet of the |ower end of duct 8. Heating furnace 5 is

pref er abl5s anbethe exetiie rewls 59M PRt LIr# FHh O lci@inbed 565§ §rk§1£‘€ at the

generation of fine particles. It is desirable that rubber sea

provi ded cifeaarl iinelsat belowaslidg) 5000MRE sen@inghd1 €awl 297 iﬁﬁg@ﬁé"’aﬁ.&kagﬂ%‘ ch
rubs both sides of metal sheet 7 so that netal sheet 7 which enters’into
heating fohembes 59 sbynoairafanmpaniwediba difskterrurAdesrdingiy, deskr #ahe
that the sane rubber seal 17 is provided at an outlet of duct 8. Further,
a filter Pegtisd esyadbere tor vetal shpedk2dp wiviwte Ledthie produdthevheatset iand

renove it fromthe heater. One pair of lamnating rollers 21 and 21
is provi &’é’dl‘“él’o%mloé‘fraﬁlcﬁﬁlet of the above-nentioned duct 8 at the
center of lanjnating chanber 1, so as to be in contact with each other and

rotatabl e on &4y dﬂ“‘ﬁx@lpélzaFPeflgo rA9rignates gacleatrvolllooper falri ch
serve for,coo 1%rolls c tah % res ectlve |am pating rolls 21 and 21.
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' a m un

23 it oh Skl e agl %ﬁs‘f SEPPimgcaﬁ‘ﬁﬁﬁaaﬁﬁira@a ReBhamer

éulstS fe ?g%@%‘?@ \géﬁl)tél r'gsn%la oos‘? nggﬁﬂ?""#g %ﬂéﬁ‘lf tHER e‘BFEgEEV e

and t her eaktetmeneRISHGwR in {:ﬁelﬂgﬁq}dﬁgrgmarﬂtla-&% FRQVEMEYd 2REd

boost er

conventional ones, detailed explanation about them is omitted.

In the apparatus for production of laminated metal sheet
composed as mentioned above, metal sheet 7 unwound from payoff reel
63 passes entry reel looper 62, thereafter is heated to 200 to 280 C
in heating furnace 5, and enters into laminating chamber 1 through
duct 8. In the laminating chamber, synfhetic resin films 23, sent
out from uncoiler chambers 2 and 3 adjadent to the laminating
chamber, are entered into the laminating chamber and are
superimposed on both sides of metal sheet 7, and bonded to each
other when the superimposed synthetic resin films and the metal
sheet pass through between a pair of laminating rolls 21. The
obtained laminated metal sheet 27 passes through quenching bath 55
and delivery looper 56 and is wound on tension reel 57.

The above-mentioned bonding process of iamination is carried
out in the environment in which the concentration of £fine particles
with diameter 3/ m is below 100 pieces/ft’. Accordingly, when a can
container shown in Fig. 4 is formed of the laminated metal sheet 27,
for example, few pinholes ai*e caused. Further, since uncoiler

chambers 2 and 3 adjacent to laminating chamber 1, are kept at the

- 11 ~



fan 25 and bl ast port. 26 conprise the first air cleaner. An opening for
sendi ng out |lam nated netal sheet 27 and an exhaust port 28 are provided
at the lower part of |am nating chanber 1. Further, the _ _

- 8- opening is desirably provided with a seal for preventing air

acconpanicaéany itiesls fHelBwasldst) 20600 | heidepaati Stes h@ﬁi’ﬁﬁt gi:égnﬁ%ﬁtge

outside. Further, it is desirable that a flow of wind is | verti cal

di rect i odanimadricey chambieabill iazeompanieawvbg’ syhitflewi Ehirgs1hhe1hamRaki-ag
chanber. Uncoilers (unwi nders) 30 on which rolls of synthetic resin
films 23extremstlyt few: Mhededores dtr dsgedsiyntunkekbpethehanbansidesands3.
Nurmeral 31 and 32 seen within the uncoiler chanbers designate filmrolls
whi ch ar dapigatdey chambes deto beehighespeEurthey, Efhbengscompeieneher
chanbers 2 and 3 are also equipped with blast ports 34 provided with air
filters Pevingrpigher deankingasis enclosedbyt dithebh womprartnenrtasdhhodater
fan 25 and _thereafter sending. air to the uncoiler chanbers. The .
above- mefiSbnedeppdinessiim spchhamanner that the vhopeio® liime struokdrei r

r.
cl eane 40 is kept at the cleanliness below class 100000, each chamber can

effectively be puri'fied.

As metal sheets applicable in the method for the production of
the present invention, steel sheet, aluminium, cupper plate,
stainless steel sheet, TFS, tin-plated Ssteel sheet and others can
be used: However, they are not limited to the above-mentioned
materials; Further, as synthetic resin films, -polyethylehe,
polyethyleﬁe terephthalate, polypropylene, polyethylene
naphthalate and others can be used: However, they are not limited
to the above-mentioned materials. Further, the pressure of air
supplied by the booster fan is usually about of the order of 20 Aq:

However, it is not limited to this pressure.

Example

Next, the actual effect of the manufacturing method of the
present invention is explained showing concrete examples. As an
exa;nple, using the apparatus for production shown in Figs. 1 to 3, a
laminated metal sheet in which TFS having 0.26 mm thickness and 980
mm width is laminated with polyethylene terephthalate having 25 4 m
thickness and 980 mm width is produced, wherein a mixture of air
sent from an air cleaner having high filterabilify with air sent
from another cleaner having higher filterability are supplied into

the laminating chamber with various ratios of mixture and at 25 Ag
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Any material which has air tightness and strength needed for keeping

cl eanliness of the inside can be used for ceilings, walls, and floors of
| am nating chanber 1 and uncoiler chanbers 2 and 3; the usual ceiling
materials, wall materials and floor materials for clean roomcan be used.

The filtedo thathend contenitratioanst fisedpabt1didd iResdpIg@nce HEPA film
havi ng finer nmeshes in such an extent that the concentration of fine

particles of pBigerezéhowstthatemhlts sEathgaidtdshsh @FEhSHhEXESESH Mach
3[err]mis kept to be below 100 pieces/ft[err] in |lamnating chanber 1.

Furt her, athebftalined bdninated sedad sheahehidsisimeasumshes 1t Sred S
extent that the cleanliness beyond class 10000 can be kept within uncoiler
chanmbers 1 Man#hg, incidengenmf pBsholesi s expesisged dy atlié | nupbepaidmg
chanmber. The _ -9- ceiling of the _
fi1m prefdfif}eshRafk mediey slenghipfd meted shsedst($)podn whithr thendld. ai r
sent froma cl eartli blower 36 to film preparing chamber 35. Exhaust ports
28 and SQGWT’CH ai{i'ga FREPLECt aPRILROG? Bors of laminating chamber 1 and a
filmpreparing.chanber 35, are.connected with the above-nentioned booster
fan. 25 throu g%‘%om I{?us graph it is seen t%at when the concentration of fine
particles is below 100 pieces/ft?®, the incidence of fine particles
is below 0.1 % and it does not very wildly. It is also seen that in
the region of from 100 to 200 pieces/ft?, it varies from 0 % to 1%,
and in the region exceeding 200 pieces/ft®, the incidence of fine
particles rises together with the rise of the cbncentration of fine
particles.

Further, Fig. 7 showé the results of the correlative relation
between the concentration of fine particles with diameter 34 m and
class indication of the cleanliness of air based on Federal
Standards which is a general standard for showing the cleanliness
~of an air-purified enviroment (clean room) obtained from measuring
the data. From this graph it is seen that 100 pieces/ft?®
concentration of fine particles with diameter 34 m corresponds
nearly to class 5000. However, strictly speaking, the cleanliness
of clean room is classified by the concentration of fine particles
of powdery dust having diamter beybnd 0.54m in Federal Standards,
and therefore when distribution of fine particles having diameter
below 0.5 4m, fine particles having diaméter from 0.54m to 3.04m,
and fine particles having diameter exceeding 3.04 m is
significantly different, the above-mentioned correlative relation

is not maintained. However, in air purified by an usual air cleaner,

the above-mentioned correlative relation is maintained nearly on
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package air-conditioner 39, or connected directly to cleaning blower 36.
Therefore, air filters of booster fan 25 and cl eaning blower 36 have only
to serve as renoving fine particles generated newy in the respective
“chanbers so that cleaning of air in the respective chanbers can

ef f ecti velkyahGh@CLOIPIR . STRErefore, IAStEEP¥eddhiigdvertibie é‘ﬁ’é’és{&'&t bgned
W I N

| am nating chanber 1 and uncoiler chanber 3 are arranged I ne

st ruct ur Fedérafli Shantandescahebd Epplliee idldtedld e thRagBREEntration of
above-nentioned. The line structure 40 is kept at a noderate tenperature
and at tfidnegaxticles with diamdisdmexckading@®AG), by neans of a blower 41
for introducing outer air and an air filter 43 provided with an electric
heater 42. Further, the ceiling of line structure 40 is provided with a
roof fan_44 for exhaust, and the wall of it is provided with an exhaust
fan 45. EBAVERTrishArmliaabilkiticater of which the filter is exchanged with
one having finer neshes can be wused for the air filter 43 and the I|ike.
However, a fi PCSPTANGc| BAn theooRetandalfny bpradugtion of Niimer abrésenh

Fig. 3 designates a_ _known quenchi ng bath for quenching produced | am nated
netal sh EYgﬁg?ORIﬂm? I %’@qtﬁa@é'ic&né{ PLBOIRS | GRR yPRoSEECRS, T ctiRh @R ng

he | am h [ h ' il.. N | 57 d
Lonsi on PREEIFQPAAL, PICRD PRPRALSA L 1o ALASSPCHIVE, RESURGEE GRUERR
t Gl L+ 1] ght .. 59 which | tit] b
parciti oR TR S pelalhoE re R iat® T el FREERER! bv

means of the apparatus for the production of the present invention,

the above-mentioned method for production can be carried out.
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- 10 - ) 6 and the tension reel 57. The airtight chanber 59 is kept

at the cI e ass 5000 by sending clean air into the airtight
chanber ﬂ“l“ ﬂﬂ’ﬁﬂl’wha filter. Accordingly, few fine particles
adhere to rretal heetm 2¥ ich is the product, when it is wound on
ténsion reel 57. Herein, nuner@lafasin Fig. 3 designates an entry

| ooper for accunulating netal sheet 7 before |am nation, and nuneral 63

desi gnates pawofhetBeds forf aURAIEUE B ebratLl nammtteaheﬁéﬁal sheet
respectively. Since these instruments and other supplenmentary instrunments

shown i ncomerils hivg RESsaper Spes b ithlel Yed ted mtalashédt o the & et i®nes,
det ai |l ed expl anation about themis omtted. In the apparatus for

product i pesinh flidm nawedndefixdm shE£iblim mdiipopadsangnihd headedabetal shedeit
sheet 7 unwound from payoff reel 63 passes entry reel |ooper 62,

t her eaf tand i thehsymddettd 2@6stio LRI [Ehrdugh iomehpatirngf f laminat Bng arallnt er s
~into lanminating chamber 1 through duct 8. In the |am nating chanber,

synt het i 2nd @ressingmthe Lwa Eptbe daminageduntch le@chcothesy §@%Q¥‘Jeﬁﬂthcent
to the lamnating chanber, are entered into the |am nating chanber and are
super i mpbR ebhah Hadat g progesshist carrifd PBhdby the é‘HEﬁrOnment

having the concentration of fine particles with a mean particle
diameter exceeding 3 U m being kept below 100 pieces/ f£tl.

2. A method for a production as claimed in claim 1, wherein said
laminating process is carried out in the environment having the
cleanliness below class 5000. |

3. A method for a production as claimed in claim'l or 2, wherein
-said synthetic resiﬁ film is unwound from a f£ilm roll in the
eﬁvironment of the cleanliness below class 20000, and thereafter
laminated to the metal sheet.

4. A method fbr a production as claimed in claim 1, 2 or 3,
wherein the whole production line of a laminated metal sheet is
enclosed in the environment of the cleanliness below class 100000.
5. A method for a production as claimed in claim 1, 2, 3 or 4,
wherein said léminating process and unwinding process are carried
out under somewhat higher atmospheric pressure than the
surrounding atmospheric preséure .

6. An apparatus for a production of laminated metal sheet
comprising an uncoilex division for unwinding systhetic resin £ilm
from f£ilm roll, apd a laminating division for laminating the
unwound synthetic resin film with heated metal sheet, wherein said
laminating roll portion is provided in a laminating chamber

isolated from other portions, and an air cleaner is provided for
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ot her when t i nthetic resin filnms and the nmetal sheet pass
thr ough bet_v&&ﬂnﬂﬂﬂlmﬁﬂjﬂgiﬁ/nati ng rolls 21. The obtained |am nated
net al sheet passes r quenching bath 55 and delivery |ooper 56 and
i s, wound on tension reel 57. The above-nenti oned bondi ng process of

| ami nat i deepsngasEied 1aminatinghehamveroeTeah HR Walcshat REnARRCER hfta?rjh%“ of
fine particles wth dianmeter 3[err]mis below 100 pieces/ft3. Accordingly,

when a c&oncesriwaition sifowinen phirgicdeiss hhotiigdaoimehhe phai Bakbedi BRbdbr
sheet 27, for exanple, few pinholes are caused. Further, since uncoiler
chanbersezi%ﬁ@lslga@u thoeks keptl laeﬂmﬂlongpréms)ﬁfti are kept at the

cl eanli ness bel ow class 20000, fine particles which enter into |amnating
chanber f-acco%%z%ﬂ&ﬂfﬁﬂlssfﬁﬁhémmdmtlpn idsnc28imed imxtlecineléy, fwherein
Ther ef or e, s easy to _keep the cleanliness of |amnating chanmber 1 to
be hi ghefa %P%ﬁe‘?le ®F & LR Hher EARARLiRASE mef Aajith danisartingeshanber

et " o e P BRI 2, 0 0% o e2ht gt hecr sanl i nech pel on ol ass

388??2@ & n TRRERRts crot e Hrodhetidh o1 wa«a?eéﬁﬁélg‘%git i

tsf ﬁelpl at gzgtagt ggr Eeg‘@% n:lgpé)f f‘]iéLrQJsjg i ig[ pazl:'gxlrne.agds:{r? %n %n%%&ler chamber
for isolating said uncoiler division from other divisions, and a
second air cleaner is provided for keeping the cleanliness of said
uncoiler chamber to be the cleahliness below class 20000.
9. An apparatus for a production as claimed in claim 6,7 or 8,
wherein a line .structure houses the whole production line of a
laminated metal sheet including said uncoiler chamber and said
laminating chambef, and a third air cleaner is provided for keeping
the cleanliness of said line structure to be below 100000.
10. An apparatus for production as claimed in claim 6, 7, 8 or 9,
wherein a preéssuring equipment is provided for keeping the pressure
in said uncoiler chamber and said laminating chamber at somewhat
higher atmospheric pressure than the surrounding atmospheric

pressure.

| ABSTRACT
A method for a production of a laminated metal sheet which can
reduce the ratio of pinholes being caused in a synthetic resin film
(the incidence of pinholes) in deep drawing forming of a laminated
meta_l sheet is provided. In order to accomplish this, a method for
a production of laminated metal sheet cbmprising superimposing the

heated metal sheet 7 on the synthetic resin film 23 unwound from a
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be used: However limted to the above-nentioned materials.
Further, as syn';uyg ;l[jﬂ ﬂ ﬁ”l ,. pol yet hyl ene, pol yethyl ene
t erepht hal at e, | yet hyl ene naphthal ate and ot hers can be

used: However, they are not limted to the above-nentioned naterials.
Further, fifi¢ ¥ESS Passiingfithe RUADEE Gk IS dI0RSIEthEa8yh EheEY8! Fs Aot
of the order of 20 Aq: However, it is not limted to this pressure.

- Exanpl e £ilm tH¥exigh dhe prriiniof Hdnifdtinig rbeletzlibnd 21 iang thehadib &b bae
present invention is explained showi ng concrete exanples. As an exanpl e,
usi ng t htamppated wsithoeaphasliietrn 0 thehbaminat fng proteiss 8s caritisad pateith
metal sheet in which TFS having 0.26 mmthickness and 980 mmw dth is

| ami nat ethei tlamjcardnigy | chrmher ephtimal whichatihey oon¢entrabion hiodk nEbme and
980 mMmwi dth is produced, wherein a mxture of air sent froman air

cl eaner PAVthglesgraving & Mean partiicdeaidiageter erepedinghd i | b3 kept
having higher filterability are supplied into the |am nating chanber with
vari ous PalPBsaspiegesf/Etand at 25 Aqg -
12 - so that the concentration of fine particles is varied.
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Fig. 6 shows the results of the incidence of pinholes of each of obtained
|.am nated netal sheet which is nmeasured at intervals of 1 m The incidence

- of pinholes is expressed by the nunbej g% pinholes per neter |ength of
nmetal -sheet (%, in which the full length of the sanple is about 2000 m
Fromthis graph it is seen that when the concentration of fine particles
is below 100 pieces/ft[err], the incidence of fine particles is below 0.1%
and it does not very wildly. It is also seen that in the region of from
100 to 200 piecﬁﬁylﬁ[err], it varies from0 %to 1% and in the region

exceedi ng 200 pieces/ft[err], the incidence of fine particles rises
tpgether with the rise of the concentration g ine particles.

urther, Fig. 7 shows the resultsyof {—e correl atijye relation between the
toncentration of fing_parties wl fli ameter 3[erfgl mand class indication
Jof the cleanliness o i DS € @i Jﬁeral Stan-aI ich is a general
fstandard for show ng th g anki ness of an air-puftP e¢d environent (clean
room obtained from freggur the dafla. Fromt :? & aph it is seen that
100 pieces/ft3 conceniy oY n*ﬁf fine DTS €s Wit Migdlameter 3[err]m
corresponds nearly Jo=CTlask| 5000. sHoWeweT ™St ri ct§{ yessppeaki ng, the
i assiT]

cleanliness of clea | assiiMied bythe cofpcenfrati on of fine
particles of powder ‘hhvilng di aR ex ond 0y kefrl min Federal
St andards, and ther ¢f'8® bn {di stted QutPorf Oof finff particl es having
di aneter bel ow 0. 5[ ¢ nd pan® qfesavi ngveraretler fromO0.5[errImto
3.0[err]lm ' { ~
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and fine particles having dianmeter exceeding 3.0[efr]mis

significantly different, the above-nentioned correlative relation is not

mai nt ai ned. However, in air purified q;van usual air cleaner, the

.Habove menti oned correl ative relationq 5 'mai nt ai ned nearly on

-'13 - straight line R Therefore, in the present invention, class
5000 of Federal Standards can be .applied instead of the concentrati-on of

fine particles with dianeter exceeding 3[errJm °~ Industrial Applicability

According to the thod for production of the present invention, the

i nci dence of pK s can be reduced to such an extent that it can be.

negl ected, and so defective products caused by pinholes can be al npost

renoved in mass production . Further, by neans of the apparatus for the

production of the present lnve.m_o.n__r.m.a.hm-mm-n-e-ppd net hod for
production can be carried out.
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- 14} - - CLAI M5 . 1. A nethod for a
production of a |am nated netal sheéet conprising of superinposing the
heat ed net.al sheet on the synthetic, resin filmunwound froma filmroll,
-passing the heated metal sheet ' '
3/17
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1

and the synthetic resin filmthrough one pair of lamnating rolls and
pressing the two to be lam nated with each other, characterized in that
the lam nating process is carried out" in the environment having the
~caoncentration of fine particles with n particle diameter exceeding -
3[err] mbeing kept bel ow 100 pieces/ftlerr]. 2. A nmethod for a
production as clained in claim1, wherein said |amnating process is
carried out in the environnment having the cleanliness below class 5000.

3., Anethod for a production as clained in claiml or 2, wherein said
synthetic resin[figd4dhis unwound froma filmroll i'n the environnent of the
¢l eanl i ness bel ow cl ass 20000, and thereafter I|am nated to the netal

sheet. 4. A method for a production as clainmed in claim1, 2 or 3,
“wherein the whole production line of a |anm nated netal sheet is enclosed
‘in the environnment of the cleanliness bel ow class 100000. 5. A et hod
~for a production as clainmed in claiml, 2, 3 or 4, wherein said |am nating
process and unwi ndi ng process are carried out under sonewhat higher '

at nospheric pressure than the surrounding atnospheric pressure. 6. An
apparatus for a production of |lam nated netal sheet conprising an uncoiler
division for unwi nding systhetic resin film fromfilmroll, and a

| am nating division for lamnating the unwound synthetic resin filmwth
heat ed netal sheet, wherein said lamnating roll portion is provided in a
| am nating chanber i sol ated fronkpéher yortions, and an air cleaner is

provi ded for
T0_ / )
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- 15 - keepi ng said | am nati ng chanber clean in such a manner that
the concentration of fine particles having a nean particle dianeter

exceeding 3 [err] mis kept bel ow 100 pieces/ft[err]. 7. An apparatus
~for a production as clained in claimé6s Atherein said air cleaner keeps the
cl eanliness of said | am nating chanber to be bel ow class 5000. 8. An

apparatus for a production as clained in claim6 or 7, wherein said

uncoi ler division is provided in an uncoiler chanber for isolating said
uncoil er divisk 155r0n1other divisions, and a second air cleaner is

provi ded for kegglng the cleanliness of said wuncoiler chanber to be the

cl eanl i ness bel ow cl ass 20000. 9. An apparatus for a production as
clainmed in claim6,7 or 8 wherein a line structure houses the whol e
production line of a I|amnated netal sheet including said uncoiler chanber
and said |lamnating chanber, and a third air cleaner is provided for

- keeping the cleanliness of said line structure to be bel ow 100000. 10.

An apparatus for production as claimed in claim6, 7, 8 or 9, wherein a
pressuring equi pnent is provided for keeping the pressure in said uncoiler
chanber and said | am nati ng chanber at sonewhat
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hi gher at nospheric pressure than the surroundi ng atnospheric pressure.
ABSTRACT A nethod for a production of a |am nated netal sheet which
can reduce the ratio of pinholes being caused in a synthetic resin film
-(theincidence of pinholés) in deep drawing form ng of a | am nated netal
"sheet is provided. In order to accoﬁﬁ17sh thi's, a nethod for a production
of lam nated netal sheet conprising superinposing the heated netal:- sheet 7
on the synthetic resin film 23 unwound from a ' :

- 16 - filmroll, passing the heated netal sheet and the synthetic
resin filmthrough one pair of lamnating rolls 21 and 21 and the two to
be Ianinatedn@gu each other, the lamnating process is carried out in
the lam nating chanber 1 in which the concentration of fine particles

‘having a mean particle dianeter exceeding 3[err]mis kept below 100
’pieces/ft[err].
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diameter exceeding 3«m (pieces/ft®)
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