*@00002* - 1 DESCRLPTION 13 February 2006 PRECOATED METAL SHEET HAVI NG
EXCELLENT PRESS- FORMABI LI TY AND PRODUCTI ON METHOD THERECF 5 Field of the
.I'nvention The ntion relates to a surface-treated neta

mat eri al eXCG'WHWmmﬂkmmwmmL formability and corrosion resistance, which
can exhibit a rust_preventive effect and coating adhesi on when

" press-forned, 10 parfrcularly W t hout u3|ng hexaval ent chridriFebrmaew200$ a

problemin vie for use irnlhone appliances, building
materi al s, congmm ﬂﬂwwlﬁm{grlals machi nes, autonobiles, furniture or
containers 15 In pla ntional post-coated

- products obtai ned By esi n- coat i ng a?ﬁe?kigﬁggﬁg whi ch are used for hone
appl i ances, construction naterials and autonobiles, a precoated netal

- appli edz\(/)vl tB a C%m{)@d}mcmtmngsﬁaﬁfrbxezewwakwﬂmmppacggmdnmmmheet
is one obt ai ned by formn G conposition on a
met al sheet which has been s i, EROY C%&Oﬁ bEThdh or netals. After

- covering whth the reEialdcoatily Ieyepédeni on, the precoated netal sheet is

used by cutting andméeﬁlseéé}rtmﬂg,enm%efcewteéh@bpareézﬁefta@@ 2%ecBebal sheet

has problems in corrosion resistance on.the cut_en art. where the
metal is expoself® ﬁfih%ﬁﬁeriﬁﬁ ﬁ@mﬁgﬁéﬁédlﬂﬁPHE?% ??ﬂﬁqﬁiﬁ§ 284 I ayer, and
separation of therresion cosdigtgamer,i myithecpnesshilwirtmangustHpweventiwhen a

chromat e treatngggeb§ Jﬂééﬁ¥fﬁ% %d%QsRBﬁt%ﬁ@ﬁrE¥Es§(¥bfﬂ%ha|S and the resin

coating contai ning exa hrom um base ‘antirust pigment is used,
t hese prob?ens EﬁétSQML@iﬂY’Sudwowétaﬁl§Eeé?§a%@¥?QRHQR}°m&§@dhavlﬁﬁeéent for

gener al prpOSGﬁrobDM@VfH,vﬂéw3oheé%%§k6Hﬁeﬁbr(EﬁﬁﬂnséanChom&y di ssol ve 35
out fromthe chronate treatnment | m  and he hexav om. um base
oni et bl eron BB oL Bt Fhga L oy s yiate Lono FABRE LR o1 ow of
envi ronnent . Theaeﬁ:n%s,]&hﬁémmbuaey 2008nit@re duanews-afigergen- chr omat e

chemi cal conversion ﬁgéﬁ%ﬂgﬂﬁﬁ 23d non-chromate resin coatlng mat eri al
en

containinggno 'hexaval chraom um are recentlg incre S|n% aganese
lace of conventional t-coate duc

obtained by resin-coating after working, which are used
for home appliances, construction materials and
automobiles, a precoated metal applied with a colored
coating has been used. This precoated metal sheet is one

20 obtained by forming a layer of a resin coating
composition on a metal sheet which has been subjected to
a pretreatment for metals. After covering with the resin
coating composition, the precoated metal sheet is used by
cutting and press-forming. Therefore, the precoated

25 metal sheet has problems in corrosion resistance on the
cut end face part where the metal is exposed without
being covered with the resin coating layer, and
separation of the resin coating during the press-forming.
However, when a chromate treatment is applied as a

30 pretreatment for metals and the resin coating containing
a hexavalent chromium-base antirust pigment is used,
these problems are solved. Such metal sheets are being
used at present for general purposes.

However, the hexavalent chromium, which may dissolve

35 out from the chromate treatment film, and the hexavalent
chromium-base antirust pigment-containing resin coating
layer, have a problem in view of environment. Therefore,




Unexam ned Patent Publication (Kokai) No. 2001-89868 5 discloses a

- technique for providing a precoated nmetal sheet having excel | ent adhesion
.in the worked part and high corrosion resistance by using a chem cal

conversion treatnent sinultaneously containing tannin, a tannic acid, a

silane coupling agent and fine particles of 10 silica in place of the

"chromate treatnent. On the other hand, Japanese Unexam ner Féiraaiy 2006

Publication No. 9-12931 discloses a techni,que for providing a precoated

metal sheet having excellent corrosion resistance in the cut end face

part, by using polyester-base and epoxy-base 15 coating conpositions in

* whi ch a phosphordesmaadisd £fbaseonadiliromssie phgmintlandnaers oom aexclzngat

L Lod base ant e honBEATBALLA! fodlsP eIl 6ATRLDBLLED cditlAGH 96 1 he

. hexaval ent chrom um base anti rust he chem cal] conversion
t echni que dlscl@@é&vﬁﬁe“EOChéﬁﬁﬁﬁ%é“%héﬁ&ﬁPﬁéM PREERR S Bl | dARATSRo.
2001- 89868 ensmm@&aﬁiﬁehleateﬁmﬂuﬁhkmmatnohhexmbakedN@afzoqm—8@@68Er|chsen

test or a b bengﬁ@%;g@é& QU&W S gs%b %ﬁgas dg{%f@%aocre%s%\eft%ﬁm ng,

represente eep-draw n coating IS
scratched by a E@eﬁﬁlHaahﬂgr%%ﬁﬁl%ﬁﬁiaﬂ@&&sépﬂ 48 Eﬁﬁqﬁﬁ¥ﬁfqmﬂﬂ¥taaﬁpecoated
netal sheet whi ¢fighagsobeesisnbiecisathice daychsongte cli¢matalerionverstibe ot her

oy et Toona s AlERE| 9850 {iheol AT ERRCLBRXAY BoMh fRl &Ml 2l O

No. 9-12931 uses ™ Zinc chem caf conver'si on treatnent and
30 has a probleﬁpﬂﬁ,thasllh@eaﬁnuﬂ%hﬂﬁ aueasatNAgtine thrr tigde@®e®ipart is

' nEUffltCIdQ?t aﬁ sGQABAr s.%lté m%& Q%@rt@@@hfi‘@maﬁﬁt gfeshiRatt Whiogh tmf@sOlaa@a .
subjected to c reat nent and r ess- i s _perfo e
coating is scra&éngd BHPANGRT RS Wgega F?tp%%ﬁikféﬁﬁo §% Tﬁeﬁggﬁgct of
t he present invedscbasés 4 otesdinigjuet foseppoobdeng a rpmaaded oeabl

Lechnt ques and BhQK}0fa 01! SEANRYTRLALoS DBR! - baMd (X8l LRl cGor rosi on

13 February 200 resi stance, even | exava romumis not
cont ai ned ~and,'epdr faee, P%ﬁ%ad@’é%@@ﬁlEﬁiYﬁFégé‘?%ﬁ?nﬁﬂq|QE?xYaﬁés?o

provide alﬁr OdUEbeﬂn@B&méM&ﬁf 1ﬁSUNB/BRYaqﬂ15§ﬂE16N§ENE|1@\|bESEhe pr esent
t
i nventors ave 1.0 ﬁf‘éf %jgg%ergﬁ cnem aengQ ‘%Sélﬁ‘r‘g_c%o%talslég }l%xgﬁ?t

si mul t aneousl y Eﬁhe coup I Ng-ag en artic
silica and at eagme@tt$m# wird gin compinaghdna %QHPﬁQFe of the

hexavalent chromium-base antirust pigment.
The chemical conversion technique disclosed in

20 Japanese Unexamined Patent Publication No. 2001-89868
ensures excellent adhesion in the worked part at an
Erichsen test or a T-bending test but has a problem in
that when press-forming, represented by deep-drawing
formation, is performed, the coating is scratched by a

25 mold and readily peeled off as compared with a precoated
metal sheet which has been subjected to a chromate
treatment. On the other hand, the technique disclosed in
Japanese Unexamined Patent Publication No. 9-12931 uses
zinc phosphate for the chemical conversion treatment and

30 has a problem in that the adhesion of coating in the
worked part is insufficient as compared with a precoated
metal sheet which has been subjected to chromate
treatment and when press-forming is performed, the
coating is scratched by a mold and is readily peeled off.

35 The object of the present invention is to solve
those problems in conventional techniques and provide a
precoated metal sheet having excellent corrosion



acid is forned and, further, a resin coating |layer 10 containing an

al um num phosphat e-base pignent is fornmed thereon, the obtained conposite
.coating filmcan have not only excellent corrosion resistance but also
very excellent press formability. The present invention has .been
acconpl i shed based on this finding. The gist of the 15 present invention
"resides in the followings. (1) A precoated netal sheet havi3Beluagy 2606
press formability, conprising a nmetal shegt _having on one surface or both
surfaces thereof a chem cal conversion coating |ayer .simnultaneously
~containing, as solid 20 contents, a silane coupling agent, fine particles

- of silica and ateslisasncej t trteen onfe hefxavadenh ahdomiwmnid qotaciodtaangd

further having fe.fa‘ar e@ﬂr@héf—s'ﬁ‘a&ﬂ?& 'éa&eh%ﬁ& pPQQéat&rﬁ%Jlrﬁ@ laha 140
. parts.by nmass o 'um num phosphat e- base pignent per 100 parts by mass

of resin 25 soEP&V&SHténP%Od%€51°ﬂu¥%&h€€o§P%HeﬂﬁtaI sheet havi ng excel | ent
press formability assdmEARRY bexl THE (INVEatraos, wherein the chem cal

© conver si ongcoatl ng | RYET a%g%’{ke 1&;%'?&%'1-@5 Vep%g{@gt@ﬁ{ esiiindg a solid

content. (3) The prec tal  shéet having excelléent press
formability as &é@@FFBédC??W%HSlQﬂ'q92F1§Eo&éYermﬁhW%ﬁ?ﬁWQR¥%&Wunlnun1
phosphat e- base nbgﬁalhlﬁ@naeuimﬂhd rouphéngesgantepat iy gaaydiclies alfum num

di hydrogen tripgl xggoggﬁt 16k B chae BRECORL Eth (] aln (dih:\e@a p g4 ng

excel l ent press orna s cribed 1n any o above,
wherein the resﬁﬁléoaﬁlﬁ@FW%&éﬁ"ﬁuﬁPﬁéPeé®nPa+ﬁ%lESNFﬁﬁﬂﬁhﬂ@YEGOG 4 an

antirust pggnentoatdihiegtat aellmm]mnbha&phaeeawﬁw I{Sﬂgmemtgliemfoﬁmdd
alunlnun1phosph§ke base @W?nﬁﬂl [ 140 B g nas nJe%% o Q parts
by mass of resin S6FPQ‘c ined COMbRY %r %éﬁ ﬁgt sheeY h49F ng
excel l ent presenipresbéllant mﬂ%gpnbedsnﬂtéme dbovealssheeeiyn t he

antirust pi grfenéxeeméw éé% tf'&%m%%?t'l@t‘}oati‘lﬂ’& prRIn S.mv%n@.%ﬁ' HES
i on- exchangi ng sili ( precoat ed” net al sheet haV|ng excel Lent 10

press fornablIlP?e%saQEgmﬁ%%ﬁﬂfq RagRy BRetbts (AYndiPq-5) Thepgeat RhetBfn the
netal sherd is praséat swmﬁntﬂmmvmnglaesphatemeIﬁgmmbwmngsne surface or both

surfaces thereof. (7); A nethod £QeaPhAUUE Ofede AAMY cBREBhe SPEELS
formability, comprising a metal sheet having on one
surface or both surfaces thereof a chemical conversion
coating layer simultaneously containing, as solid

20 contents, a silane coupling agent, fine particles of
silica and at least either one of tannin and a tannic
acid, and further having thereon a resin coating layer
containing from 1 to 140 parts by mass of an aluminum
phosphate-~base pigment per 100 parts by mass of resin

25 solid contents.

(2) The precoated metal sheet having excellent
press formability as described in (1) above, wherein the
chemical conversion coating layer further contains a
polyester resin as a solid content.

30 (3) The precoated metal sheet having excellent
press formability as described in (1) or (2) above,
wherein the aluminum phosphate-base pigment contained in
the resin coating layer is aluminum dihydrogen
tripolyphosphate.

35 (4) The precoated metal sheet having excellent
press formability as described in dny one of (1) to (3)
above, wherein the resin coating layer further contains




havi ng excel l ent press formability, conprising coating a 15 treating

- solution sinmultaneously containing a silane coupling agent, fine particles
.of silica and at least either one of tannin and a tannic acid on one

surface or both surfaces of a metal sheet, drying the treating solution

to forma chem cal conversion coating layer, 20 further coating a resin

"coating conposition containing from1l to 140 parts by nasg3 Pébraarp0es num

phosphat e- base pigment per 100 parts by _nmgss of resin solid contents on

t he chem cal conversion coating |ayer, and drying and .curing the coating

material. 25 (8) The nethod for producing a precoated netal sheet having

- excel | ent press aoamabirhst ypbeneles crridhadiel hota¥) caboset atharhe @nthgust

treating sol utigjd in@mhsﬁdca)mﬁim ;ﬁm%lhxeétssséeﬁi@ner(@)lsThaon@tah@d for
produci ng a precoat ed netal 30 sheet havi ng excel lent_press fo rrgbl lity as

“described in (PY BRSESPL ket PO RAEHE BBAPHY TorffEitt i8S Fur t her
contai ns an antkbM&bnpbgnent and the total content of the antirust pignment

+and,al umi nym phosphat g, Dase BLADI.J S ncl49 BAELS pyvmgswel&%%% per 100

parts by nass of resin contents. g ress-forne

precoat ed( et al PaesEcFernaloibitiafy dessréss benéﬁ PRt ethefsigl thReet

fsa| dh13 Fe?r;JaHén%QQﬁst Big x@élel_s&:cfxﬁrdm@dpﬁﬂceﬂée@bm adoshiert lb@EElglES selt
orth in 1) to (9 | PT. ON Fig. 1 is a schematica
cross-section of % %Fégﬁ 30t *éﬂ}qﬂ%¥§o§ggacﬁétal sheet, in which on a
surface of a netal $heetTHe RﬂQﬂﬂaﬁeﬂame¢éhveh%¢tnhixkﬂqrﬁyq%§}éﬂt2

conpri si nggat ?@'@Esoﬁgrlﬁ’;bfﬁw rhsordets%@rl‘bﬁdafhdan)ﬂ orid laang 1qoual i(pg agent
and fine particles of I'ica resin coatln | ay erfﬁ%j%#; al um num

phosphat e- base PHOBEgrERRre iThdSHedid F?eﬁt D Tdutt 8rﬁed.
The | ayers 2 topdatay bsyéﬁwdnubny1ﬁm&&hceuofabeﬁhcﬁunﬂacesnﬂh@kesheet Mbdes

for Carrying Qut. the(%lJr pvqptnl‘e%o'gﬁefoqr ggg% %eg?%&a@édbg‘&gjl exede by

formng a 15 chenical’conversion coa t aneous| cont ai ni ng,
as solid contenh3YingsexemeladduFuass é@éﬁ?bl 1tX4rﬁ?ﬂﬂﬁ%ﬁ%ﬂ9e§°8F1§9I?ca and

at | east gsther tpagtfhg daNiiibrand malttafBbas BEicbrtaianags @r fsdetaner bot h
surfaces

coupling agent, fine particles of silica and at least
either one of tannin and a tannic acid on one surface or
both surfaces of a metal sheet, drying the treating
solution to form a chemical conversion coating layer,

20 further coating a resin coating composition containing
from 1 to 140 parts by mass of an aluminum phosphate-base
pigment per 100 parts by mass of resin solid contents on
the chemical conversion coating layer, and drying and
curing the coating material.

25 (8) The method for producing a precoated metal
sheet having excellent press formability as described in
(7) above, wherein the treating solution further contains
a polyester resin.

(9) The method for producing a precoated metal

30 sheet having excellent press formability as described in
(7) or (8) above, wherein the coating composition further
contains an antirust pigment and the total content of the
antirust pigment and aluminum phosphate-base pigment is
140 parts by mass or less per 100 parts by mass of resin

35 solid contents. ‘

(10) A press~formed precoatedimetal article
comprising a press-formed precoated metal sheet, said



of a netal sheet or a plated netal sheet, and further 20 form ng thereon a
- resin coating layer containing from1l to 140 parts by mass of an al um num
_phosphat e-base pignment. The al um num phosphat e-base pignent is preferably
al um num di hydrogen tri pol yphosphate, because the coating is nore
resistant to scratching during press 25 form ng. Furthernore, the chem cal
~conversion coating layer used in the precoated netal sheel3 Bébivagy p0&6ent
invention preferably further contains a polsyester resin as a solid
content, because the adhesion of the coating is inproved and the coating
is nore resistant to 30 scratching during press-formng. The resin coating
- layer formed in Riesspfecoatedreneated girdatl sheehebpivgent datvdivtitdnin
preferably contgins tcaRogntirust pigment in addition to the alum num

_ phosphat e- base pi gnme e esi stance 35 of the
precoat ed net al shee%%FEQ ﬁﬁ§§§£%Pﬁ¥ﬁ a%%@ﬁ?N t hese pignents added is
suitably, as a total Fégnt éntiso# SQhﬁmaﬂum@lnQﬁpphosphai@nb@%éimﬁ@@éﬁt and

"~ the antirusgt 13 chﬁ'cWeHab¥egQQ§ed Retd ek, 140wRAELSoRYa rm&sxa@re bgsa per
100 parts by nass g %e5|n solid contents. Furthernore, uat pi gnent
is preferably cdI%Pan? §RtexchAngt Ty C@BVGBE&SUS%O??kPg Wgéslon

resi stance i s noompenbangedt beddte airemifcabnodnverstam boatding leayer forned

in the precoat %‘il'g%al:oéﬁf?é%ou?éﬂe LMk heysn 100 4 gihrieberably

formed by coating a coatl Ion siny eous contalnlgg a_sil ane
coupl i ng agent, rﬁsﬂﬂnéoabéP9|%?¥?%lq iCCRtaAR1R0 Pé%%%“%ﬂtﬂﬂ95H9 e5P3F&nni n
and a 10 uannlCp&@mdnthaﬁﬂC&pEﬂdﬁHﬂIyﬂg soputoben asget iOrald Yoreedtai ning a

pol yester 1 es! noyndagEying £ 598 84 c69Rkh"gn SBLH | Ak cdietBircByhe

precoat ed net al t he i nventron can be nore efficiently
produced. ' FurfgéfkoPBeethe resin coating layer forned in the 15 precoated

metal sheet of the pM@&@@tféﬂ\l@ﬂtﬂﬂﬂlgl dutptréerabéytison ned by coating a
resin coating conpos&$|onr ntaining.an alun nun1§los(£%}e chase pignent or
a resin coatirg nateffal %on ai fi g Bofh©ah 3F uRf i P ate-"BaSe

pi gnent ab®l an gheiniasl @Nﬁwﬂlqnu¢qmt}ngglandrZﬁlmm#tanrQWﬁ§Yre5|n coati ng

conposi tion, bycuhRtsbnihg, ﬁ%@@@ﬁhﬁksshs%lp&né h&u189gNhgbR¥€NLI ON

can be nore eff|C|entI¥ gro uced., As ar sul t varqus |nves%|gat|ons on
a non- fine particles of silica and at least either one

tannin and a tannic acid on one surface or both surfaces
of a metal sheet or a plated metal sheet, and further

20 forming thereon a resin coating layer containing from 1
to 140 parts by mass of an aluminum phosphate-base
pigment. The aluminum phosphate-base pigment is
preferably aluminum dihydrogen tripolyphosphate, because
the coating is more resistant to scratching during press-

25 forming. Furthermore, the chemical conversion coating
layer used in the precoated metal sheet of the present
invention preferably further contains a polyester resin
as a solid content, because the adhesion of the coating
is improved and the coating is more resistant to

30 scratching during press-forming. ‘

The resin coating layer formed in the precoated
metal sheet of the present invention preferably contains
an antirust pigment in addition to the aluminum
phosphate-base pigment, because the corrosion resistance

35 of the precoated metal sheet is enhanced. The amount of
these pigments added is suitably, as a total content of
the aluminum phosphate-base pigment and the antirust



chromate precoated netal sheet in which a coated layer is 25 hardly
- scratched by a nold during press-formng, the present inventors have found
.that when a chemical conversion coating |ayer simultaneously containing
tannin and/or a tannic acid, a silane coupling agent and fine particles
of silicais fornmed on a netal sheet or a 30 plated netal sheet and further
"a coating |ayer containing an alum num base pignent is fol3Febidmya006 the
phenonenon that the coating is peeled off due to scratching by a nold
during press-formng is remarkably prevented.” The phenonenon that the
coating is scratched 35 and peeled off by a nold during press-fornming is

- considered to OCp‘i.lj’m@ﬂQaLlSl@ b@@t@oﬁﬁllﬁ%.@foﬁ he:sk peeat ed p@ﬁ@'bﬁ%s i's

tched b Feb 2006 - . a shearin
fsg: 2ect ﬁer e%yaagc?s oensﬁmgogégtegé te'1"f1‘°’e'r ef d?rét%erferﬁé%?:)ﬁb% het v%l%’htods )

" can be consi der el trRyef@ingd livhics ¢ prmbl @me Xgihagiy imgt hodli¢s, tednoredde t he

adhesi ve strengtdbheiaresn rbhescoatd N st d ke netkal. Second 5 nethod is to
- make it difficult to ran mt aﬁe shearin force a tlngmgn the coating to
the coating peel i ng &rf: EBICHAI TPV R iSRPerPdce@he 'ehd Tt FAS ng

and "the origi ndreradiedshett]l Jheet edsdrie wiresehe coaenngprofis t he

pr ecoat ed ”EtalIﬁﬁgﬁgfa%ﬁyt@81ﬂé@sﬁyucddﬁﬁﬂgnaoﬁobﬁlﬁg LEephsignt to
scratching by a nolﬁé uring ress- ormn are not Clearly known, but are

consi dered that 5™ ﬁ‘l“(‘?a}’ oﬁ%"r%ﬁrﬁﬁ’gc G PaGRRrP LT Ml 396 doud f 1ne
contai ni ng tannipartigdeorsiditanma &ciltasa eilthre ovepdf ngaragentanana fine

particles1gf sildaGaiandchayi 98 axaeld earadheshyfe ion P& Sl lopd11ycomDl ned

with a resin coating.layer' containing an aum num p asé pignent,’
whereby the adk@8t8AndRIcBaPPHETEEY é@érlklabﬁydeﬁﬁhh’&%oﬂlﬁjé?qaée@he

synergistic effee,ratanq bb@uﬁb@x@}’ib’}g vﬁltll’cﬂh5$h§eﬂeéé\&§€’ed metdle sheali g at the

f dye to t t f the al
Phosphat e base. \BPGRERTOTE b EURHOU SPRoRCBPRG BEENTSFtrnamereaoo the

interface bet w&nrthernonei n’gh%lrldaﬂﬂmecmettahgsheger ﬂ'dmenmbtlall tdleeet used in

the precogged ”BE@Eoﬁgéétmé%altéﬁ%er%geQBe'P¥@Eéh9n1ﬂgahé¥%na1§enera'|y
known netal 25 sheet or g at ed net al such as cold roll ed steel

sheet, hot rol | BEESEERPIE hEREmedhiy; €r‘?af|lﬁé‘ Bl BEBH AN 1N KOBPOSALARRY i ¢
zinc pl ated steebnshéringfasedwiinmypeghosphatplthded stgwntseet, rakim num

plated steel shgghting material containing both an aluminum phosphate-
base pigment and an antirust pigment and drying and
20 curing the resin coating composition, by which the
precoated metal sheet of the present invention can be
more efficiently produced.
As a result of various investigations on a non-
chromate precoated metal sheet in which a coated layer is
25 hardly scratched by a mold during press-forming, the
present inventors have found that when a chemical
conversion coating layer simultaneously containing tannin
and/or a tannic acid, a silane coupling agent and fine
particles of silica is formed on a metal sheet or a
30 plated metal sheet and further a coating layer containing
an aluminum-base pigment is formed thereon, the
phenomenon that the coating is peeled off due to
scratching by a mold during press-forming is remarkably
prevented. The phenomenon that the coating is scratched
35 and peeled off by a mold during press-forming is
considered to occur because the coéting of the precoated
metal sheet is scratched by a mold under a heavy load and



al um num zinc alloyed plated steel sheet, alum num 30 nmagnesi um zi nc pl ated
steel sheet, alum num nmagnesium silicon-zinc plated sheet, stainless steel
.sheet and alum num sheet. There metal sheets may be subjected to nornal
treatnments such as washing with warmwater and degreasing with alkali,
before the chem cal conversion 35 treatnment. The chem cal conversion
"coating layer fornmed in the precoated netal sheet of the p8&ebnianyr200a6ti on
is 13 February 2006 - 8 characterized by_cpntaining tannin and/or a tannic
acid, a silane coupling agent and fine particles of silica. The tannin or
tannic acid used may be a hydrolyzable tannin, a condensed tannin or a

- partially deconpossedipodectet hbeeeby athes toanrtihe grdtingni cTheiefare not

particularly i naﬁeedso':!m“%@mbssm&b%@&fcam@&@%nshaaﬁa&I Fbagive Ghidese
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Ieast either one-of tannin and a tannic acid Is not particularly speC|f|ed
'but the contentfdUE 861N PRetBRFPRENL v ENSi 6RAEENEOPERI BT to be
coated on the mﬁu&ifasztéeewhﬁen ﬁ.@l’fﬂhélglx{d'tﬁrfa@@ablelﬂgebﬁyenel(Soam’ﬁf(ﬁl’aahi y from

2 to 80 g/liter. Jf Eq%lﬁ ggg??dgggﬂpf %%el§@§goggta é%{ iJy and

a tannic acid is 1esst ‘the rust reven or the
coating adhesi or?”r?a;?%@?abéds@eﬁ@boﬁh% \Mferté‘&spiff?s?f‘tek%‘é%‘&sl% 1Cj/ liter,

the rust DDeVGntxié\éG.st@EfteEb etr&beh LOAtHYNG adhasuaRingypt&diefordaicicease or
the tannin or tannlc ac nﬁﬁ Pnowd'§>Q.Vee'@o%h§d8 ugoy§ sol t'%@al
Exanpl es of the 35S AR F agen’t Whi &R ScaR US| n(ﬁ

y- (2- am noet hyl )cmva‘ngpycpatmhkﬁw Isamltym(egua#vn@@mwir)mg tannln

a”‘nopropy|”Eth%h@vgﬁtBO¥¥ﬁhién§b1d'(ézsf%@h@oebﬂﬁhlﬁ§1£§KHEH&H6'Fﬂ%éhOXySI
| ane, y-(2- am noethyl)a nog op ¥W§pet oxysi .| ane, - am noet hyl)
ani nopr opyl met PRI EAELRExPEi F Lkt a iRgc PFEBX BRI ergilﬁ’éa[ hoxysi | ane,

y- nEthacuylOxymtopﬁknythyldbmﬁimmxw&wmaQEIeyin coatlng layer
s oy e S SSE NS A LA progphacpypase pismenc, wheroby
e adhe51on of coating is remarkably enhanced due to the
synergistic effect and the shearing stress generated in
the coating at the press-forming due to the intrinsic

20 mechanical properties of the aluminum phosphate-base
pigment is prevented from being easily transmitted to the
interface between the coating and the metal sheet.

The metal sheet used in the precoated metal sheet of
the present invention may be a generally known metal

25 sheet or a plated metal sheet, such as cold rolled steel
sheet, hot rolled steel sheet, molten zinc plated steel
sheet, electric zinc plated steel sheet, fused alloyed
zinc plated steel sheet, aluminum plated steel sheet,
aluminum-zinc alloyed plated steel sheet, aluminum-

30 magnesium-zinc plated steel sheet, aluminum-magnesium-
silicon-zinc plated sheet, stainless steel sheet and
aluminum sheet. There metal sheets may be subjected to
normal treatments such as washing with warm water and
degreasing with alkali, before the chemical conversion

35 treatment. ’

The chemical conversion coating layer formed in the
precoated metal sheet of the present invention is




vi nyl benzyl am noet hyl ) -y-am nopropyl tri met hoxysi |l ane, N 13 February 2006 -
- 9 (i-(N-vinyl benzyl am noet hyl ) -y- am nopr opyl net hyl di net hoxysi | ane,
N-(i-(N vinyl benzyl am noet hyl ) -y-am nopropyl triethoxysi |ane, N-(i-
(N-vi nyl benzyl am noet hyl ) -y 5 am nopr opyl net hyl di et hoxysi | ane, y-
gl yci doxypropyl tri met hoxysil ane, y- glycidoxypropyl net hyl di net hoxysil ane, y
gl yci doxypropyl triethoxysilane, y- glycidoxypropyl nmethyl di ¢8Febisry2006 Y-
10 nercaptopropyl trinet hoxysil ane, y nercaptopropyl net hyl di net hoxysi | ane,
y- mercaptopropyltriethoxysilane, y- nerdégkdbropylnethyldiethoxysilane,
met hyl t ri net hoxysil ane, di nethyl di methoxysilane, 15 nmethyltriethoxysilane,
- di rrﬁlt hyl di et h??)@ia'r%ﬁ%eri}élbﬂybf'réﬁﬁﬁiiﬁ%ﬂfd It@rmiin taﬁdl/o; attanniq lacid,
y-chl oropropyl tri nethoxysi |l ane, y- chl oroprapyl ne i met hoxysi | ane, y-
Ynioropropy i G RONOH SRuBI s Rt sy LR RO LG SO S
hexamet hyl di si | azane Th20tgrahn | éndpropyd taciideuledysay dee,a yrydrolyzable
ani | i nopropyl nethyl,dinmebhexygeh 68 .« Afm igNid ROBLERYLT 1} edBmpideane, V-
: anlllnoprogylneth Idlethox¥5|lane vinyltrinmet oxxsllaned
vi nyl net hyPdi me®rSYSE ZREZEQF ny I The dEidwysPngdntanpsc acid are not
vi nyl met hyl di et paxyichdnelyotimtesy |laidredayip[léds thereef hioxyisideyl| )
propyl ] amroni u Lo ogt | net F (e | ethexyssi [ yl)
propyl]annoniugbgﬁﬁggFgg?ngckhggﬁﬁ%%ﬁigﬁﬁg¥ %ﬁ%ﬁ, Bﬁ@%éﬂf?ﬂﬂé ’
(triethoxysilyl MErepFLPRNFBAT Lin driddyi gennin, algarobillatannin,
oct adecyl di met hyhldnfaetByh ih edidaadielcnlihpr opyikhamoaim itnacdld :onLde,
y- chl oropr opyl net hyl.di nett oxysil gne - . . .
er Capt opi Dbyl mEPRSPATRR: Bttt K Kegyedaiy ot thfp coating is
met hyl tri chl or oppraaenlar ket Hpiveldl drosheanerihay paytrexdipsdNieor osi | ane.
Inhpartl cular, p@spﬁytygl y@méicawl r&P)éHﬁ'éHnBEhQKY%J\@@Qai%\érﬂ%ng gleyci dyl
et her group or_ y-glycidoxypropyltriethoxysilane js ed, the 5 _coating is
i mproved in thetéBﬁ% n@"%a%tt%ﬁﬁé%ﬁ$éd 6?088&t9?r€iﬁ#ﬁggﬁbﬁgfcﬁﬁéﬁga
tri et hoxy-type ‘biakahbke conpdntnghegeot iis tbedehehicslurdeayersieati ng agent
~can be ;5 solution to be coated on the metal sheet for forming the

coating layer is preferably from 2 to 80 g/liter. If the
amount added of at least either one of tannin and a
tannic acid is less than 2 g/liter, the rust preventive
effect or the coating adhesion may not be secured,

20 whereas if it exceeds 80 g/liter, the rust preventive
effect or the coating adhesion may rather decrease or the
tannin or tannic acid may not dissolve in the aqueous
solution. .

Examples of the silane coupling agent which can be

25 used include y-{(2-aminoethyl)aminopropyltrimethoxysilane,
Y-(2-aminoethyl)aminopropylmethyldimethoxysilane, y-(2-
aminoethyl)aminopropyltriethoxysilane, y-(2-
aminoethyl)aminopropylmethyldiethoxysilane, y-(2-
aminoethyl)aminopropylmethyldimethoxysilane, y-

30 methacryloxypropyltrimethoxysilane, y-
methacryloxypropylmethyldimethoxysilane, y-
methacryloxypropyltriethoxysilane, y-
methacryloxypropylmekhy1diethoxysi}ane, N-B-(N-

vinylbenzylaminoethyl)-y-aminopropyltrimethoxysilane, N-



inproved in the storage stability. This is considered to be because the
triethoxysilane is relatively stable in an 10 aqueous sol ution and the
_pol ynerization proceeds at a low rate. The amount of the silane coupling
agent added is not particularly specified but the content thereof in the
chem cal conversion solution to be coated on a netal 15 sheet for formng a
"chem cal conversion coating layer is preferably from2 to18WeBfhdrye006! f
the content is less than 2 g/liter, suffigiently high adhesion of the
coating during the working may not be obtained and the corrosion
resi stance may be insufficient, whereas if it exceeds 80 20 g/liter, the
- coating adhesi o Ry vhialDBEn ecdeasetning fLne particles of silica for use
in the present invention generically indicates silicas having a fine
_particle size arhinbpreppimetltald Stetiioxysdilanai nN+he(N-wat er di spersi on
~ state when dispersed in water. Exanples 25 of the fine particles of @ilica
a

np .
whi ch can be us&dWibeRgElapbrRRl Ry bi1YyaByRPPLRE! tigtbe*yeid aBGic NN a

- "Snowtex N', " SROWLeX 1L, v iR WR'._y-Snowt ex PS" (all are produced by

Ni ssan Chenical?mfﬁguétr$g§¥ Lt%&%ﬁéﬁﬁJ"Xdelite AT- 20Q" (produced by Asahi
Denka Kogyé K. Kaminapdoppiwethydiisidhiocasidaeh, ag- " Aerosi| #300" (produced
by N ppon Aerosil). The fine particles of silica nay be appropriately

sel ect ed accor digdgcigoryer pry ¥orimatdexveddarted- When a fine particle
silica capable of stabl di sper.si eV a H of 4 or nore |ike
"Snomex C' is %Yﬁégafy?F%Piﬁ‘?%HQQPﬂﬁgﬁPﬁgsgbg%?'aan be inmproved in the

storage stabiliyycThbRypSosPNS i HRkysq 1688y §- because 13 February 2006 -
11 the pH of t?eycheni%%l sol ution cg% be adjtsted to 4 or nore and

t herefore, the gdgctdoxypfopylsidthyd detpbxpgilagenty-exhi biting hi gh
reactivitg at a low pH can be suppressed. 5 The amount of the fine
particle &P1i camgda8BtPRY WL IMRLhox¥Eildarsr 1Y speci fied but the content
thereof in the j i . Lon: e coated on a netal sheet
for formng a dﬁ%gggggg%%ﬁsggg%%hg'fﬁ%&ﬁ%k9g%% %?hgly from1l to 40 g/liter.
| f the content mertessopddébyiaieth@yistieanet hg- coating nay have poor

wor ki ng part adhesi ve property, ereas if Lg exceeds 40 g/liter, the
effects of morkWﬁﬁcﬁﬁfégﬁéﬁﬁﬁﬁgﬂ?y §§P§y§h AR%rrosion resistance are
saturated and theshystuingidHaodtyslillane, dimethyldimethoxysilane,

15 methyltriethoxysilane, dimethyldiethoxysilane,

vinyltriacetoxysilane, y-chloropropyltrimethoxysilane, y-
chloropropylmethyldimethoxysilane, y-
chloropropyltriethoxysilane, y-
chloropropylmethyldiethoxysilane, hexamethyldisilazane,
20 y-anilinopropyltrimethoxysilane, y-
anilinopropylmethyldimethoxysilane, y-

anilinopropyltriethoxysilane, y-
anilinopropylmethyldiethoxysilane, vinyltrimethoxysilane,
vinylmethyldimethoxysilane, vinyltriethoxysilane,

25 vinylmethyldiethoxysilane, octadecyldimethyl[3-
(trimethoxysilyl)propyl]ammonium chloride,
octadecyldimethyl[3-(methyldimethoxysilyl)
propyl]ammonium chloride, octadecyldimethyl[3-

_ (triethoxysilyl)propyl Jammonium chloride,

30 octadecyldimethyl[3-(methyldiethoxysilyl)propyl]ammonium

chloride, y-chloropropylmethyldimethoxysilane, y-

mercaptopropylmethyldimethoxysilane,



The chem cal conversion coating |ayer preferably 15 further contains a

pol yester resin as a solid content, because the working adhesive property
.is nmore inproved. The content of the polyester resin is also not
particularly specified but when the content thereof in the chem cal
conversion solution to be coated on a netal 20 sheet for formng a

“chemni cal conversion coating layer is from1 to 60 g/liter, 18 Rebrwaryi2006 par t
adhesive property is nore inproved. If thegycontent is less than 1 g/liter,
the effect by the addition of resin is not obtained, whereas if it exceeds
60 g/liter, the working part 25 adhesive property of the coating may rather
- decrease. Exanpiethydftrtic@lpobyesbes, réisiathytlidibhtanobelasedandicl ude

"FI NETEX ES-650", ."FI NETEX.ES-611", FI NETEX 0" " FI NETEX ES-675" (al
produced by Dai Wlﬂ]&&ﬁ‘y{ ﬁlaroami?ﬁ‘%al oin |H’?&E€ Z%Ld&i&f"l\)ﬁ}lzoo' " VI LONAL

- MD-1220", 30 "VIdi9NAkoMppE3Eoitri ﬁv@tLMsﬂBnblﬂevinngL@y&. d\fi}lﬂ:% and
"VI LONAL MD-1930" (all produced by Toyobo Co., Ltd, 2. In the chem cal
- conversion soIuﬁFEWPCBétédH#¥ﬁquﬁﬁﬂlﬁyyﬂﬁélEHEﬂﬁ¥%& H¥hvist 85569 c 558 ng

| ayer of the prc%%@:ﬂhg' mgemhpf@@ve@nuamr@ w@nkahlgabalera&xk@siwe may be 35
added to adjust the ' g g ﬂ t he ranq&1 of ng ai r| er f or mance.
The chenical comFEPEEEN " collT hYCT IR "eHy &f FéBFB°§¥F d%ﬁ Yoo6 - 12
fornmed on the netaipldhgetgbyt coatusey t Hdealsovéadestredeing o‘imtcazlan be
conver si on agent; ,0.geHe4 Al tﬁ@eﬂoaél% '%ac‘é'b'lgl‘e h@ﬁié ngd 1R to

chem cal conversi on agent, because prod uc i on. efficjency |s enhanced.
The baking 5 temSePsf F%elEh%rﬁﬁ%ﬁﬁﬂﬂﬁysﬂﬁéﬁFSGStBGQ%E%Ye%X s4eblepdRi AY
tenperatute is laemgeotibanobi€] on hendvaihey poophmenizatiepoprdcsdi aa howowat e
and a sati sfact q_raltly good film form ng property cannot be obtained, as a
result, the rust preventlve force becones insufficient, whereas if it 10
exceeds 250C, the taBhfnaseurtred ctheoisd lageafnovpying cagentt @dded 46 PRE

al kyl noiety of ﬁahelauhaﬁeycmmgaca%m tnundsﬁiazke&mﬂrwmr@t ith@ such as
t hermal deconpos adhesi.v rosi_on I‘Eﬁl stance

Sbhhifat QUL BRSSOl
decreases. The “0aRHRY t%%‘é?%?%ﬁrb R r@3 YT 3" 515 160C.
In the hot5air @hgehgfodrformidora khesdond cgnﬁermmtwhlsiqorleﬁ'err ad,

because the progdugkbPRLeftrdRNERo igd ig7Rie¥ed. Thergoaldi@ntetiRodegt the
chem cal convershon 2 g/liter, sufficiently high adhesion of the coating
'
during the working may not be obtained and the corrosion
resistance may be insufficient, whereas if it exceeds 80
20 g/liter, the coating adhesion may rather decrease.

The fine particles of silica for use in the present
invention generically indicates silicas having a fine
particle size and therefore, can Stably maintain the
water dispersion state when dispersed in water. Examples

25 of the fine particles of silica which can be used include
commercially available silica gels such as "Snowtex N",
"Snowtex C", "Snowtex UP", "Snowtex PS" (all are produced
by Nissan Chemicals Industries, Ltd.) and "Adelite AT-
20Q" (produced by Asahi Denka Kogyo K.K.), and powder

30 silicas such as "Aerosil #300" (produced by Nippon
Aerosil). The fine particles of silica may be
appropriately selected according to the performance
required, When a fine particle silica capable of stably
dispersing even at a pH of 4 or more like "Snowtex C" is

35 used, the surface-treating agent can be improved in the
storage stability. This is considered to result because



solution is not particularly limted and a generally 20 known coating

- method such as roll coating, ringer roll coating, air spraying, airless
‘spraying or dipping nmay be enployed. The chem cal conversion solution is

preferably coated by a general continuous coating line fully furnished

wi th these coating devices, called a coil 25 coating line or a sheet

-coating |line, because the coating work can be performed wW3tHbg@Ha§ 2006

efficiency and mass production can be achjgved. The anmount of the chem cal

conversion coating film layer forned is preferably from10 to 500 ny/nR as

solid 30 contents. If the amount formed is | ess than 10 ng/ n2, a

- sufficiently hi ghewpakbBgtpar¢hasiwesl \s» lprapar £3n Ciaenad judiedensunedy

whereas [f 1t exeeeda a00,0BLES:c | 9L GonPRE L ARSI GAREIBERLY rat her

_ deteriorates. e precoa sheet resen nverition, the
“resin for the c@&?hhgekbybit%@gUéuﬂbﬂW@dtldthh@tc%ehﬂtaﬁl@@@véﬁ5|on
coating' |ayer gg pbggg@dany form of aqueous-type, solvent type,

- powder - typ and t February 2006 - .13 like. or the kind of  resin,
generally nown re5|ﬁg AR HP %dﬁ?ﬁéﬁ??-BﬁEEl?E%l $l 1680 1306e8s 1R- BASR
resins, polyurebhaperbaselaeky repecefdey- basethescastermpolthesteor- ibashe
resins, pol ybut xhah\leéfecsﬁéém&mo%@%nga ScoRdLYNS FRYabe used as

it is or in conblnation resin coatlng t he precoated netal
sheet -of the pFE%@ﬁtfPﬁvﬁﬁﬁm¥ﬂﬂ fusthegdhg |ﬁ°?Y%ﬁﬁH9Q(f¥ﬂJblﬁarts by mass
of an al um num pkesphabey bfsem gl geerto péliteo. paIf sty casenef isetesssolid

contents.,Af th 0 I dd d
content . a4 UUEVGDU lee 0 I AT, QUL PERIL 5551, R e 1
coating by a duﬁﬁth%h% presertor Mhegeandifhis ¢Eﬂe¢$$#6b§/llA§rthéhﬁnnunt

of the al um nunme-phesphasL-wnSeing Pad¥eBlhaddes W}B@ |a&1'89@6rrb§§oﬁf fect
agai nst 15 scratchlng of the Co: t|n gurhgg thedﬁéess- %r EQ

advant ageousl y hFghe an%%W%V%r & uhr Sde PRSP & T40 parts by
mass, the workabili t'yhascmmelchr @mareedlqetad>a'shegatlagneeatdryfdeablyor ates

and this is 1 MPaPPREr ohEREHP!LHA eE@@raké'ﬂrE‘LHB FH"%QH@t %bhééﬁtpl gment
whi ch can be used i ncl ude gvnerally gnents such as.,alumn

di hydr ogen tri pBEGPRDR pHE &'t g G‘l‘ﬁhﬁﬁfﬁ’e %?ﬁ‘l‘b@bﬁit JOrR BT PRE e

al um num di hydr ohencontent of the polyester resin is also not

particularly specified but when the content thereof in
the chemical conversion solution to be coated on a metal

20 sheet for forming a chemical conversion coating layer is
from 1 to 60 g/liter, the working part adhesive property
is more improved. If the content is less than 1 g/liter,
the effect by the addition of resin is not obtained,
whereas if it exceeds 60 g/liter, the working part

25 adhesive property of the coating may rather decrease.
Examples of the polyester resin which can be used include
"FINETEX ES-650", "FINETEX ES-611", FINETEX ES-670",
"FINETEX ES-675" (all produced by Dai-Nippon Ink &
Chemicals, Inc.), "VILONAL MD-1200",. "VILONAL MD-1220",

30 "VILONAL MD-1250", "VILONAL MD-1100", "VILONAL MD-1330"
and "VILONAL MD-1930" (all produced by Toyobo Co., Ltd.).

In the chemical conversion solution coated for

forming the chemical conversion coating layer of the
present invention, an acid, an alkali or the like may be

35 added to adjust the bH within the range of not impairing
the performance. {

The chemical conversion coating layer is preferably



tri pol yphosphate is easily avail able and preferred. 25 Exanples of the

al um num di hydrogen tri pol yphosphate which can be used include

.commercially available products such as "K-WH TE" produced by Tayca
Corporation. In the coating |ayer of the precoated netal sheet of the
present invention, an antirust pignment capable of 30 exerting a rust

~preventive effect is preferably added in addition to the 13/Rebiraary 2006
phosphat e- base pi gnent, because the cor[ogion resi stance is inproved. As

the amount of the antirust pignment added bécones |arger, the effect

exerted i s advantageously higher, however, the total 35 content of the

- al um num phosphatdneaisenpi§8EREt ANGsHdw: b@nbbaushgptgmodes—cmﬂdxamieya 140
parts by nass or_,less _,per. 100 rts b S Sj | i | f
~the 13 February mcallﬁon"%’f%f At g% ?he a gn%;ﬁ?f?n@p osp%g{lgr&t g’sfe

" pignent and antheatsnggdgient bhielechendiceddsonserpapr s2 450 mdecauseoihiPes

?Le genera: eg af}{koldmﬁléisaaﬁkfuémvmlé&?lﬁhbbﬁ g't‘ﬁ@tﬁé/l%ﬂﬁj eri orTﬁt es when
- € precoatLe netal snee 1S ) S. no Je e e

onti st o gmentSREEALEet 8 PESIGFAd g PRy 5701 Aadds od et al
sheet of the pr eﬁae:ritng tempataturerals Hess genar &DF§, kiloevrw et rqgmttepitgrrent

Exampl es ther cofoaleldes (1 phosphariee sl 4 bapes1eanti Ky oddl guaaLs such

as zinc phosphate I ron |1 C aCI ase antlrust
pi gments such £STEANG aﬁvm‘ybd“eﬁ@mamrrphﬁﬁrﬂﬁﬁ#yb@%tae LaERY War ithf
nol ybdate (3) varadpuaybasevantdrdes bepiopeent As6HEhc Bent vanadieas dxi de, (4)

chromat e- base antiru nts such 15 as strontiu r omat n
chromat e, aIC|Sﬁ|8ﬁ§8ng%gng %Hassrun'cﬁroﬁanlc %g%gg?ugﬁhﬁ?géh & and
(5) fine partiolagegsihilcas ‘slm@haldwlwatoeletdl gpetke bt lang |qswplfummeége§rtl ica

and cal ci um i onye¥ehaRRESJaehd i &t ilRVRIRR, aEheheﬁﬁﬁiﬂﬁﬁdbmyaélEu%h Rh@ment s
of (4) are preferably not used 20 because these have, roblemin VIeM/Of

envi ronment . AﬁﬁﬁgaFHﬁséY?lEﬁPQﬁﬁﬁﬁjﬂﬁ GRERPEICR FByistalcs (RS8R
exchangi ng sili'Chei baRirfetemperdenausies mbre préfemably frmrrﬂ7@s$0 in view

of e enybr onyghecand;agna Wi Ligall CUEPLAY Cei e Gockd, ey (hi's
e er

is added as th antirust pignent, a reventive effect is

exert ed. Exanpl@é“HFeﬁhésc%I%ﬁ%ﬁﬁQQmwh&%@ﬁ&ﬁgFH@ RYPHGtiqthiad 1€4RP6¥ used

i ncl ude "Shiel dax" ippedueed by Grace. These antirust pignents may be added

as a combi nation of The coating method of the chemical conversion
solution is not particularly limited and a generally

20 known coating method such as roll coating, ringer roll
coating, air spraying, airless spraying or dipping may be
employed. The chemical conversion solution is preferably
coated by a general continuous coating line fully
furnished with these coating devices, called a coil

25 coating line or a sheet coating line, because the coating
work can be performed with good efficiency and mass
production can be achieved.

The amount of the chemical conversion coating film

layer formed is preferably from 10 to 500 mg/m? as solid

30 contents. If the amount formed is less than 10 mg/m?, a
sufficiently high working part adhesive property cannot
be ensured, whereas if it exceeds 500 mg/m’, the working
part adhesive property rather deteriorates.

In the precoated metal sheet of the present

35 invention, the resin for the coating layer to be formed
on the chemical conversion coatingflayer may be in any
form of aqueous-type, solvent-type, powder-type and the




a plurality of the pignents. 30 In the coating |ayer of the precoated
metal sheet of the present invention, a known pignment generally called a
.extender pignent, or a coloring pignent for the purpose of coloring, my
be used and added in conbination with those al um num phosphat e- base
pignent and antirust 35 pignent. The extender pignent is a generic termfor
“pignents added so as to inprove various performances whi g3 Rebeus8§ei0069 i s
required to have, such as 13 February 2006 - 15 brittleness of the coating
or masking property after the coating. £Xdapl es thereof include talc

capabl e of pl ayi ng a rol e of fllllng or matting the coatlng, titani um
- white (titaniumoxide) %OEO oving ¢ Qergg§gl m%gwgfrgggngoatlng
and silica for Fln coéilng or "i nprovin atch property of

_ the coating. V\Héﬁht hﬁsp@ld@me]r Hﬁmﬁt"l% aRel 1Q/fa1rq‘61§’ssepéf3ﬁbf‘ﬁances
descri bed abovep BﬁguﬁgﬂﬁﬁﬂéﬁﬁﬁﬁéﬂﬂéélmBr0& QxyEB§@@|ﬁ§Sﬂﬁs, pheyeeteri-ng

t which d I k I t
- Pheluti ng i nor GBAFE. FrovEnt S-den SR8 1rPraki it dd PoariisPREFEN G

(ZnO), zir&oni umesonsdeay me)sed:@lwllmrrn@a@bomt@wtea@@}')on barium sul fate

(BaS™4), al um na (Algﬁg)reﬁfﬁﬂddkﬂynQYAa ébeﬂ DhaGk- hted heBadXEHEet
(Fe2@3, Fe30x) , and organic p tS. $IuraJ|t f the §§Bendeg

pi gnents and coPbr Fhg %gﬁﬁﬂﬁi§j’ Qﬁlﬁﬁ HF?Fe et f S talr8 prérBFRbTy
used in conbi nbyi nass bet sars e Inesjpast phesplhé eetizasapimmemtereedl 00 n t he

case of adding phegxbPnfieis RIDIFAinAR01£0! G064 ht Sl ITENche! Eﬁoaﬁ’euaf added
of all plgments as a_tot

| h
pi gnent, I®xt enthe %}EW&ﬂHmeﬁﬂfﬁﬂﬁaﬁgr]nglgho at‘&%%f&ﬁl§ iio %rigrgit

mass or |ess pepaiOObpaﬁats&: Dbyt hess ief noesf fliecs dgalircontsemagchanghef coat i ng

comost {101, 11 chaC Ul 114ed0%ndl Lnb GBI Spebies ng%d%nmh@eng by s,

troubles 25 ma exa property greatl
deteriorates mhéﬁptﬁﬂe@fedﬁhﬁéﬁfﬁ@P&Ptsﬁ§e¥h¢sa¥RWﬂ“um PhosehptEchbat@d net al

sheet of the prﬁﬁ?aﬁé nt | Y iKdtomelRe 1hayer, tthe ks tofagiaseoat i ng
cont ai ni n the a i

speci fi ed;> howeVEF? 9@%&%p X E?%%ﬁ%ﬁigsg%gfgﬁéjg% qg%sp%v%bEHégéoyd?gg to
the layer thlcknéSSHENEdeﬂﬁxﬁhNQ?erbhéowemyér %fn?ﬂ@uﬂﬂ?uﬁﬁs?dﬁéd
appropriately sgkest&d OAPedivid byORakBe €RE6workability as the
precoated metal sheet greatly deteriorates and this is
improper.

20 Examples of the aluminum phosphate-base pigment
which can be used include generally known pigments such
as aluminum dihydrogen tripolyphosphate and aluminum
metaphosphate. Among these, aluminum dihydrogen
tripolyphosphate is easily available and preferred.

25 Examples of the aluminum dihydrogen tripolyphosphate
which can be used include commercially available products
such as "K-WHITE" produced by Tayca Corporation.

In the coating layer of the precoated metal sheet of
the present invention, an antirust pigment capable of

30 exerting a rust preventive effect is preferably added in
addition to the aluminum phosphate-base pigment, because
the corrosion resistance is improved. As the amount of
the antirust pigment added becomes larger, the effect
exerted is advantaggpusly higher, however, the total

35 content of the aluminum phosphate-base pigment and the
antirust pigment is suitably 140 pérts by mass or less
per 100 parts by mass of resin solid contents. If the




In the precoated netal sheet of the present 35 invention, the resin

. coating layer containing the alum num phosphate-base pignent istpreferably
forned by previously preparing a coating conposition containing the 13

February 2006 - 16 pignent in an anount prescribed in the present

invention based on resin solid contents, and coating, drying and curing

“the coated conposition, whereby the production efficiency3irebfdr® 2006

enhanced. The coating conposition may 5 be psed in any formof a

sol vent-type coating conposition, an aquebus coating conposition, a

mel ting- type coating conposition, a powder coating conposition, an

' e' ectrodeposi t i afbtEQakBAnEOBPOShE i@Ihmiammlphb@pshatetbawr@bjneerﬂ;oatddng
conposition and a eIe%tron beg %# bl e 1% E?Pi 03|t|on The

coating conposi tA'ort Y& B&IMEBAL ] %@ GG yPRA vvn XoatiTg met hod, for
exanpl e, roII domuibigs eurt genefdtoed coat,i Hgr eshinplecuthaiwerkeddtiity, die

coating, air rggxea@qx BbELESSL SRELIN, theChebbatERORLd OILIRRAL 5RO,

- powder coati ng, coat 1 ng brush coating. The coating
conpositiof is H&ﬂéﬁeﬁ&ﬁlyhééa%%d“HyF&eﬁéﬁéﬁél conti nuous coating line
called a coil coatinghki aatorustigeigreoat iaddeli B, thé ured shecbasiinky r ol |

coat i ng, Curtalq f%%“B%O%BEn rgg??Féglﬁ% ﬁugkgég SQa{ﬁgaﬁeﬁﬁﬂﬁp the coating

work can be 20 tH performe ficrency and Ss, production can
be attai ned. ThénUGaFFﬁg @éhpb%lQ|QﬁFQE§ﬁ1UekBPWBda“tk%HﬁﬁiH%ﬂTe@&red by a

general |y known pgtayiptdki 88epfBbhorhcisideh (a3 phabsphordyespidiivaset fire-type
oven, far nfrare n_or ducti,on _heatin e the coating
}P Qéﬁ ?tPégm%?g sich-.as zg% §h5¥8ﬁa8¥ th‘“@%ﬁ

25 conposition i e “coat osition, a generally
known ul travi ol ghosphateat { dh melghdie waydbbaaeednt;wuﬁﬁrpugmgnééséU6h an

el ectron beam gur eghelﬁﬂaﬁ\bf'ﬁb&a@iﬁc}o%'lhhﬁﬂumamgﬁﬁﬁﬂﬂé Yarl ®f i@ect r on

beamirradi ati on.devi ce na¥ be use 30 th recoat ed net al sheet of
the present inPeA¥beates 6bc%%ﬁaq¥¥ﬂ§PaﬁﬁyaBEIFﬁ?fh%*gQﬁQ$ﬂ F8GM0ASt he
resin coating |'syaadiéant akbiag ¢¢m3dﬂnbmamunbpbesahaifusﬁxnmgmwmgsesbchBy

providing,khe taBegptoh@Y8h: chifhad Ceoatzllﬂg PREBALBOCE @]&J cARBRALance,

desi gn appearan her coa or mances o recoated neta
sheet are advanPa§asaspp ﬂb?@m@ﬁhdﬂﬁb ar;H@ FBE@B@&E'I%Bﬁw“Haﬁlﬁé forned by
coating a gener pakyiknewsil oPad sudbragakytéo08ispersible silica, fumed

silica and calcium ion-exchanging silica. However, the
chromate antirust pigments of (4) are preferably not used

20 because these have a problem in view of environment.
Among the silica-based pigments of (5), calcium ion-
exchanging silica is preferred, because this silica is
harmless, in view of the environment, and has a great
rust preventive effect and when this is added as the

25 antirust pigment, a higher rust preventive effect is
exerted. Examples of the calcium ion-exchanging silica
which can be used include "Shieldex" produced by Grace.
These antirust pigments may be added as a combination of
a plurality of the pigments.

30 In the coating layer of the precoated metal sheet of
the present invention, a known pigment generally called a
extender pigment, or a coloring pigment for the purpose
of coloring, may be used and added in combination with
those aluminum phosphate-base pigment and antirust

35 pigment. The extenéer pigment is a generic term for
pigments added so as to improve vatious performances
which the coating is required to have, such as



- conposition, a genera

- 17 coating conposition and drying, baking and curing the coating
conposition. Exanples of the generally known top coating conposition
include a polyester-base top coating conposition, an epoxy-base top
coating conposition, a 5 urethane-base top coating conposition, an
acryl-base top coating conposition and a nel am ne-base top coating

- conposition. The top coating conposition may be used in 3ggyrebeuarydf008

sol vent-type coating conposition, an agqueQus coating conposition, a powder
coating 10 conposition, an el ectrodepositi6h coating conposition, an
ultraviol et-curabl e coating conposition and an el ectron beam curable

: anti ng rOWPOSi bir9Bt1dREs S OPx m@éic%t_iﬁgnaesméé}ﬁihmo@@mtgi afa_egen?gal ly
nown coloring pigpent or exten i nt _such as tita i de

(T 02), zinc oxFaégCZﬂO) | EXAMRLGS; Eﬁﬁeg%g elf‘%f%% R cciaﬁ’rghw_g]a%onat e
(CaC®B), bariunpdayiagea (BaSOHE, faldahpgaot MaOB)ng thgolceatéhdy, car bon

bl ack, iron oxide, (ke 1;&§%Q§kanﬁﬂhcoﬂﬁge§if&ﬁahmﬁQ&ihEeth@pmﬁgﬁih@g
y known desi.gn coating. conposition. ch as

20, su
orange pee? tonBreBAEFhPEIFHHSOGIRI cABPeSE b f@&aﬂaﬁélegnﬁigi tion,
hamer tone coatbBgif§NPOSinpr@vingmaheedct ateh quaiparyycopobet toatingtal |ic
tone coating c osjtion earl ton atin i L
coating conposiﬁﬂgﬂ §§eﬁ§£%q§§ru§é8fe%ﬁei%o%d%éég¥€%§i§ gcgﬁﬁgg?%?gﬁeﬁay be
coated by a gendeatfybkhtrowsoatriengdvasthgecssth dproyed - cohkpRgleduPt ai n

flow coati no. rehgeéol&f'{ﬂ@iﬁlgﬁ%_tti ReicHi €af 05 i Uihd aintdl_aﬁéayiaﬁgramyl ess
sprayi ng,_ el ectyod. eposjtion caqating, powder.coating, .dippi a ating
or brush E%atianOWﬂec?%ﬁf%ﬂﬂﬂﬂlﬁ&e§8Sn@?&??%}n$§“ﬁ?%?@ﬁ§bggg@ga gd£%§9a
general continuasstitaaiumpiidee (FAD} )e,d_zaismq:@iﬂidepawﬂg' | 4 yrec i Wheet
coating Iine, BHE&&SQ%?P%Q"J Baioldn COAd}heLYLhRDD fIaigRakungatand

roll er curtain coatlng, cause the coallgﬁimork can Be thfq¥ﬁern9rned
with good efficlBaeYandlrRiBazAhloliuckOhit & We SPERPRER2The 1Dp
coating conposi‘iron oxide beFedo| ede,bakedndndrganied pigrergener & |y known dry
and_baki ng, met nRgg, siedl 35 Nle AkeUER. plihéhls fddPdoiBe kg pefheaty 2006
- 18 oven farFrhfrar dveh of i -hducti Bn>heat n -type aoven. en the top
coati ng conposi havhng sdbffenanta@ifdeets ageapref Iyngs€8npBsition, a
general |y knowncopbthravion etbddauadi abspacdeve Cef fatsheausbd, eardted. t he

In the case of adding the extender pigment and coloring
pigment, the amount added of all pigments as a total of
20 aluminum phosphate-base pigment, antirust pigment,
extender pigment and coloring pigment is suitably 140
parts by mass or less per 100 parts by mass of resin
solid contents in the coating composition. If the amount
added of all pigments exceeds 140 parts by mass, troubles
25 may be caused, for example, the working property greatly
deteriorates when the precoated metal sheet is bent.

In the precoated metal sheet of the present
invention, the layer thickness of the coating containing
the aluminum phosphate-base pigment is not particularly

30 specified, however, various performances of the coating
vary according to the layer thickness and therefore, the
layer thickness must be appropriately selected depending
on the case.

In the precoated metal sheet of the present

35 invention, the resiﬁ coating layer containing the
aluminum phosphate-base pigment isfpreferably formed by
previously preparing a coating composition containing the



5 case of an el ectron beam curable coating conposition, a generally known
el ectron beamirradiati on device may be used. Exanples The materials used

in experinents are described in 10 detail below 1. Metal Sheet The

"following netal sheets were used as the material. tested in experiments.
Mol ten Zinc Plated Steel Sheet (A) 15 Thickness of sheet: 0.6 nmm anount

-of zinc applied: 60 g/n2 per one surface (both surfaces vigrEebruaiy2)06

El ectrical Zinc Plated Steel Sheet (EQ '_I'hiﬁk_ness of sheet: 0.6 nmm anount

of zinc applied: 20 g/nR per one surface oth surfaces were plated).
55% Al | oyed Al umi num Zinc Pl ated Steel Sheet (&) Thickness of sheet:
mm anount appl ipad;m'emtt ahman ahounicpr&igbed per tbaepsesdac el n(Mzotth.on

anoun

surfaces vere Blaly £014% A n QU ANRARESLYR %L o at e

Steel 25 Sheet { ness

20
0.6

lied in terns

" of zinc: 60 g/ nEYWEMdordesarrhee ?W?ﬁ’stl}roﬁ‘acé@eﬁé’?é the a&fé%ﬁuctaﬂ“d Rol | ed

St eel Sheet (CR)efSﬁc'EfémekrnQSSmofe shreiedricddl.6 mhe cdat Ging Nt arado <Goniver siagn

Solution The folloying sol ubl ops, Wl E PIEAYLEd BooLheoa iRl cal conversi on

sol uti on uSed for ested " inexperi nts m cal
Conver si on Sol utqqmpo(sA)thn aqmmo%lqmtamcsﬁma@mﬁbo% g/mqktdn Iof

tannic acid, 4Q.g b@kifk éorﬁ;bééif@l&PU@ Ip@)Qdageaéa@mg?cQ)mg’osﬁQawgry 2006

- 19 g/I|ter of "fine particles of | i ca was gared and

pre-treat nent agj’é‘ntelﬁﬂrﬁg?a?s”r’rfé“ t%ﬂﬁﬁlé’gaEPH

produced by Fuj icufapakucEagyng ¢dsrq>osuﬁm1eauduphiengecatgem hﬂaasn-ycﬁable
gl yci doxypgopyl o] fdoae sRar Sidd e
"Snowt ec- Efb pro ucgglhg ééﬁgéﬁ%@l eni c :3% Egt‘tr:?lg%@slu enm caI

Conver si on Sol utGioge@BPY AndeRRiY S}qutnl SRAEHAY MG hRA QGfQj-'/ I§%2EP 161

tannic roll coating, curtain flow coating, roller curtain
coating, die coating, air spraying, airless spraying,
‘electrodeposition coating, powder coating, dipping, bar

15 coating or brush coating. The coating composition is
preferably coated by a general continuous coating line
called a coil coating line or sheet coating line,
furnished with roll coating, curtain flow coating or
roller curtain coating, since the coating work can be

20 then performed with good efficiency and mass production
can be attained. The coating composition can be dried,
baked and cured by a generally known dry curing method
such as hot air oven, direct fire-type oven, far infrared
oven or induction heating-type oven. When the coating

25 composition is an ultraviolet-curable coating
composition, a generally known ultraviolet irradiation
device may be used, and in the case of an electron beam-
curable coating composition, a generally known electron
beam irradiation device may be used.

30 In the precoated metal sheet of the present
invention, a topcoat layer may be further provided on the
resin coating layer containing the aluminum phosphate-
base pigment. By providing the topcoat layer, the
coating appearance, color appearance, design appearance

35 and other coating pérformances of the precoated metal
sheet are advantageously more enhaficed. The topcoat
layer can be formed by coating a generally known top

d
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10 acid, 40 g/liter of a silane coupling agent, 20 g/liter of fine

. particles of silica and 20 g/liter of a polyester resin was prepared and
~used as a pre-treatnent agent for netal. The tannic acid used was "Tannic

Acid AL" produced by Fuji Kagaku Kogyo, the silane coupling agent 15 was

y- gl yci doxypropyl tri nmet hoxysilane, the fine particles of silica were

- "Snowt ec- N' produced by Ni ssan Chemicals |ndustries, Ltd.13péHubPe2006

pol yester resin was "FINETEX ES-650" produced by Dai-N ppon | nk

Chem cals, Inc. Chem cal Conversion Sol GtiIZ)n‘(C): 20 For conparison, a

commercially available chromate treatnent solution, "ZM 1300AN' produced

by Nhon_Par Kerd g iithRompkid e oiaand S 1 {eWakahgOamice si. oy Saldit i on
(D): For conparison, a comrercially availabl e é hos ate treatt nent

~solution, " PALBC?@t’ﬁ‘rgod’l‘j’E'é’&sbicleIPhonEx?j&? eC8e ef? Y &l 3.
Coat i ng Conposi tcmﬁy\tc@nn@bngtlﬁbummmmm@smmavesté\n ~hhaei popncoating

phosphat e- base éﬁBfJHglotqggal %abggbﬁgdbas@&@tdow%gpbgmsgg1Mﬁsre added to

each of cormerma est er -base, urethane-b b
epoxy- base > cl ed%r%’é’tﬁ%@aéﬁnﬁagl ??61%“9 AROSHLe el 91 FERY b aage ‘iogﬁrent
and they were stdddt€ithd Qoﬁdb@@&ﬂ:@oﬁoaﬁdrtgmél@ﬁﬂi(h&l—blaeastoﬂ'heoaa&um num

phosphat e- base pi gnent. use K- GLO ce r td.on.
The antirust 35 cpch'&)rﬁfﬁttlﬁgéd ]e - 5% i g’% gigxo;}zaﬁgﬁé%r%ﬁs i
zi nc phosphat e- gk farm pdse ppgvrem %mﬂ)maé;gn@zrqomewem%xyarm% - 20
phosphate” in Ta&qu%)ous" %Bb%hﬂexc@ ltpf&ﬂugegoweﬁasstua@ a cal ci um

i on-exchanging silica (shown as ! Si" é ? comerci.all
avai | abl e 18t r ontGAAROSHEIRAE eaasel%ﬁm%ﬁﬁ%t&&&e A FP%SYOW%%OW si%\/m as
"Sr-Cr" in 5 Tahligravib@earouniab heldech ofnge @ompok it heseapd ganerd kedtgronshown

0 Table L AddJanalin Ll odEsl e o@batisnler bl ghbiodemgioed and the

ext ender pigment -use r OSi uced N ppon Aerosil as a
comercial |y av&ampsisd tipRempYr EPRIBIN|G |Q%‘e(r§%\)(mk5§wﬁoc®%‘?lﬁ%" in Tabl e)

or a t'tanlL”n(Dﬁﬁyﬁen@R09§exEéﬂd§ﬁeﬁhgﬂé@ﬁ shichaaa Saﬂgyfmm&bxﬂﬂ% Ltd. as a
(Lo BrOTSNt (R S5iod LSBT L0 To0) ol SRR Bl " O
comerci al | y avaidrdiohetpol ¢e€0¢r,- bagaumoputdatée ngpaso,) , alumlna
(Al,0,), kaolin clay, carbon black, iron oxide (Fe,0,,
Fe,0,), talc and silica. For the top coating
composition, a generally known design coating composition
20 such as orange peel tone coating composition, crepe tone
coating composition, hammer tone coating composition,
matted tone coating composition, metallic tone coating
composition, pearl tone coating composition or texture
coating composition may also be used. The top coating
25 composition may be coated by a generally known coating
method such as roll coating, curtain flow coating, roller
curtain coating, die coating, air spraying, airless
spraying, electrodeposition coating, powder coating,
dipping, bar coating or brush coating. The top coating
30 material is preferably coated by a general continuous
coating line called as coil coating line or sheet coating
line, furnished with roll coating, curtain flow coating
and roller curtain coating, because the coating work can
be then performed w@th good efficiency and mass
35 production can be attained. The top coating composition
can be dried, baked and cured by a’generally known dry
and baking methods such as hot air oven, direct fire-type



conposition "FL100HQ' produced by N ppon Paint Co., Ltd. was used. The
color was white. 5. Back Coating Conposition A commercially avail abl e

_pol yester-base top coating 20 conposition "FL100HQ' produced by Ni ppon
Paint Co., Ltd. was used. The color was gray. 6. Preparation of Precoated
Met al Sheet Each netal sheet was degreased by dipping it in an "agueous

- solution of FC 364S (produced by Ni hon 25 Parkerizing Co.,13Febhruany 2606
concentration of 2 mass% and a tenperaturg of 60C for 10 seconds, then
washed with water and dried. Chem cal Conversion Solution (A), (B), (O
or (D was coated on both surfaces of each netal sheet by a roll coater
~and dried in-a b@endl Eadl vhAgadfl feviace Ladabtabn Kestiam-aglpecamear.si on

coating | ayer amount of the chem cal conversi | ution
_applied, the anﬁﬁﬁp 8& E%peﬁ???%P?MQQ§?°F|Fﬁ?3 pridy " éiéﬁg’§%0 ng/ m2 in
t he cases of ChemireblleCongtisg oromss iftionn éAyeanglky Kmown Cheni ca

Conver si on Sol Utu'l‘E a§§°éig Y‘@Ea&%ﬁﬁm H@vgb¥em§§' l@@ﬂkéé‘cﬂ Qméwlfn @he50 nu/ n2
in terns of netal |c chrom um t he specj men usi ﬂ%% cal. Conversion

Sol ution (¥), tﬁéth@ﬁlE&IeE%ﬁﬁ&ﬁ%ﬂQﬁ?mI§UF§BFEa??a? CO%?PSHngfV § | ayer
was obtai ned by génpphdlyt krowiegs Basadnnetan ishaétatiprCisviical mggnber si on
Solution (E) fop2ymnutes and drying it in a hot air drying furnace.
Chemical Conversion Solution (E) was coated such that the amount 5 of zinc
phosphate applied beE3ABPYeH/ M . The ultinate sheet tenperature at the
chenmical conversion @apd \syeénihlsrassesietint expOLimdines eafd efescaibesdi mncoati ng
sol ution 8onta % ?laﬁ Iun1nun1phosphate base pignment was coated on one
surface o% t he n% a et by a roll coater to 10 have a dry thickness of 5
l.tmand a backlresﬁhabo%M¢ﬁ@ conposition was coated on anot her surface of

the metal sheet 'by @ngofdl FQAR] reRalakgeat8ryetdiwddtess @heSmhBBriaThese
resin coating conpositions were dried and cured in an induction heating

furnace while bFSﬁFﬁﬁ HoteXReT FentSar ei nt o under the conditions such that
the ultimate shetteherbes aplatedisticded shtat sbept was 210C, thereby

obt ai i ngy . c0at | 19 LavetodheLaaled LBl nihoslodll e Ankt Bodagabaki ng

was cool ed with water wat ér thereon sequently, "a top
coating conp05|ﬁpoﬁ/MaSKQOC@GaFEHfGﬁetfh?#hﬁﬁq¥ﬂ9§&ﬁlH@rPa9é?t%%htalnlng an

al um num Electrical Zinc Plated Steel Sheet (EG)

Thickness of sheet: 0.6 mm, amount of zinc applied:
20 g/m® per one surface (both surfaces were plated).
20 55% Alloyed Aluminum Zinc Plated Steel Sheet (GL)
Thickness of sheet: 0.6 mm, amount applied in terms
of zinc: 90 g/m? per one surface (both surfaces were
plated).
zZn-11% Aluminum-3% Magnesium-0.2% Silicon Plated Steel

25 Sheet (SD)
Thickness of sheet: 0.6 mm, amount applied in terms

of zinc: 60 g/m’ per one surface (both surfaces were

plated).
Cold Rolled Steel Sheet (CR)
30 Thickness of sheet: 0.6 mm.

2. Chemical Conversion Solution
The following solutions were prepared as the
chemical conversion solution used for the material tested
in experiments.
35 Chemical Conversion Solutlon (A):
An aqueous solution contalnlné 20 g/liter of tannic
acid, 40 g/liter of a silane coupling agent and 20




phosphat e- base pignent by a roll coater to have a dry thickness of 15 m

- and then, dried and baked in an induction heating furnace while bl ow ng
~hot air thereinto under the conditions such that the ultinmate sheet 25
tenperature of the netal sheet was 230C. The netal sheet after drying and
baki ng was cooled with water by spraying water thereon. In this manner, a
- precoated netal sheet was obtained as a material for use j3Fénaasy 2000

t hus- obt ai ned precoated netal sheets were f£.§ubjected to the follow ng
eval uation tests. In any of these tests, e surface of the resin coating
| ayer form of by a resin coating conposition containing an al um num
phosphat e- base pjAnNRRL Wast e st iR sS il 8geiEarwey ahtadd @ anddb ukedTest
of Working Part ‘Adhesi ve Progert of %Iin% Each ﬁquat%q g%H@ u%@ﬁet
was worked to béitd 2aPTE3tERD Iﬂ%’?‘;/ PG Lo52Me180 ant"t he Coat iMg T A Che
~worked part was wasse¢maedict hcddighl.'a pregiuickidebyafu20 Fagghiu iksatyicon the

exam ne the presence or agsence of. cracks of the coating. At the bending
test, the bendiﬁﬁﬁﬁ£§ 58PP TR EUCh "atf "the 5 surface coated with a resin

coati ng coBposi iglgk ideappadpy gr e taxyisidlemphasg hebe- hase ppirgiede canme

outsi de. FurtherJmr; ressur.es sensitl hgsi haias Jhisxed to the
wor ked part andsggﬁngg?Py %@gwga§§?fp&gﬁgcgﬁegfegf%%%FQéf%teaof t he
coating was obsdmgsgtwies, 10tdn eye. In this test,.the tape-peeling was

performed tw cehehhealbeoshwer s prNfuerisad (By: OT working (ECCA-T7) in an
at nosphere of 20C. Ip_the eval uatiqQn of cracks. of e goating, se
where the coating wa nc%ﬁ%ﬁ%ﬂ%ﬂ%F%qkignoFog?ééﬁégﬁa%&r%ézi}erggfoEEﬁPﬁg case
wher e thel@oati mgidad4@ba(titler ©f3 a/eriyasgatbupt bek 2ags: r 2led/diteke case

where very smal e ¢fREKSaMEIE Y FCRL1EBROHARONS §EiGRaldna pasyeated L,
and the case where | arge cracks clearly qgbservable even w.th an e_were

h e
present t hr ough88EiPhEAROPRRRALSEY NGk US9H PRe2 REETHFAAE P88 % *Ph t he
eval uation of thetagsi diisd tdmtie elcidoatkedgwaaf tPanniaperqieelAlig, the case

wher e the coati'ggoméaﬁgé}é lgp]gﬂ qgg%?&t Egggglerr@li,gegi% heushesly abgegt was

rated (c), the case art oating was slightly peeled 25 off
was ratedl®, theasageywhedexyprapylofindehaxilegpe wabeséinoupdytpekded of f

was rated A, angftQ%lfgggwg¥5”$%nowtec—N" produced by Nissan Chemicals
Industries, Ltd., and the polyester resin was "FINETEX
ES-650" produced by Dai-Nippon Ink & Chemicals, Inc.
Chemical Conversion Solution (C):
20 For comparison, a commercially available chromate
treatment solution, "ZM-1300AN" produced by Nihon
Parkerizing Co., Ltd., was used.

Chemical Conversion Selution (D):

For comparison, a commercially available zinc
25 phosphate treatment solution, "PALBOND" produced by Nihon

Parkerizing Co., Ltd., was used.

3. Coating Composition Containing Aluminum Phosphate

An aluminum phosphate-base pigment and if desired,

an antirust pigment were added to each of commercially

30 available polyester-base, urethane-base and epoxy-base
clear coating compositions, all completely free of a
pigment, and they were stirred to prepare coating
compositions. The aluminum phosphate-base pigment used
was "K-G105" produced by Tayca Corporation. The antirust

35 pigment used was "NP-530" produced by Toho Ganryo as a
zinc phosphate-base antirust pigment (shown as "Zn




peeling off of the coating was observed al nost throughout the worked part
was rated X. Each precoated netal sheet after the O working was 30 dipped
in boiling water for 1 hour, then taken out, left standing for 24 hours
“and subjected to tape-peeling. In the evaluation of residual state of the
coating, the case where the coating was not peeled off at all and renai ned
-on the plated steel sheet was rated oQ the case where a 33 Pafruapy 2006
coating was slightly peeled off was rated Q, the case where a part of the
coating was seriously peel ed 13 February2886~- 23 off was rated 0, and
the case where peeling off of the coating was observed al nost throughout

- the worked part ed . st .o ; j 1 Gl A,8gqbyy Bepsko A
"Test Method of at |¢1£cte8_crl§t'gﬁ|brllg?by %&h‘%‘?‘%s,;%og ngﬁnlhca!' [}’s,c'I‘ osure

Publ i cati on (Kok®f-3&IhCiNg 195-e10RBYIiRE Ter¥Gr hedOWRhPEh" F3-51 1 oSt

" nmethod of reprorasidg dihe peakengiollp Loaildig ofstaocpeeonatetdom®talas sheet

generated due t 0, SGALENNGQL LRE; 081 AR @ ARCIR! doOUEL NG

I
press-form ng the precoa rnst, the precoated netal sheet
prepared wéds cutTake) a Thge@mpbntopdded md (Gt PE £h8oe RIWTEREHtH) . This
speci men was sansiwbviheth mavdef hat nedsd i srd i ygnd fadeetiabd, Nndh de kisem dugr
provi ded t hereon_beads havin radius of 3 15 mmR_At.this.tine, the
speci nen was sarﬁﬁvﬁ“&%&dwgﬁcﬁ’%faﬁa?n tﬁhee beexatc?sndlso 7 mﬁé%a?é%%l"g{@\;vas pressed
agai nst the surfRerosdfl 3198 "r espAuceodthndiinpmsy Aegasalnafigaan al um num
phosphat e- base pi @GRt 163Ukf aosii%l@vﬂd@gja&micqfe EReicspeshemn, asand a
| oad of 1 ton was applied So gf to press, 20 the begd part %f the nold to
the eval ud® on suHfdCd of " CABLP) eRba it At OFEE. " FR-Thi PEIMET t he
precoated netalbysimdiihaasa drawpo Kdisia a vt easoh RBHtemp igmemind( shoevn
peel ed state of fhe, .c i.ng on.the ev ti,on r.f at ed
met al sheet rubbae% gﬁ%{%héug'eggékgfaslrbgll%%lsee)r've?“veﬁ ?ﬁggﬁée?/feh‘ganﬁ{ g\%l uat ed.
In the eval uati dheseh@igasatines eshon dontiahdenas not peel ed of f at all

was rated (c), ‘the 1epseocwkeng thfposDaidmg was very partially peeled off

was rated,Q, the case where oat.i arr Lhg t % nor e
30 as an érgea ratio ?\chﬁgeﬁg!é??%i a?‘t ngga(?qﬁy pﬁs}lggggggsb%/\%sa‘p%eﬁoza%l&% was
rated A, and t heamwpesikiiepe "FRE0QHAL ipnpduges &yt Nippgn pRairt &F 4, sl r at ed

X. was used. The color was white.
5. Back Coating Composition
A commercially available polyester-base top coating

20 composition "FL100HQ" produced by Nippon Paint Co., Ltd.
was used. The color was gray.
6. Preparation of Preccated Metal Sheet

Each metal sheet was degreased by dipping it in an

agqueous solution of FC-364S (produced by Nihon

25 Parkerizing Co., Ltd.) at a concentration of 2 mass% and
a temperature of 60°C for 10 seconds, then washed with
water and dried. Chemical Conversion Solution (A), (B),
.(C) or (D) was coated on both surfaces of each metal
sheet by a roll coater and dried in-a hot air drying

30 furnace to obtain a chemical conversion coating layer.
As for the amount of the chemical conversion solution
applied, the amount of the entire dried film applied
became 200 mg/m? in the cases of Chemical Conversion
Solution (A), (B) or (D). Chemical Conversion Solution

35 (C) was coated to give an applied amount of 50 mg/m® in
terms of metallic chromium. In the specimen using
Chemical Conversion Solution (E), the chemical conversion



3. Test of Corrosion Resistance On the surface'coated wth a coating
conposition 35 containing an al um num phosphat e- base pi gnent of the
precoated netal sheet prepared, cuts were nade by a 13 February 2006 - 24
“cutter passing through the coating and reaching the nmetal sheet.
Furthernore, the edge part of the sheet was cut to allow the burr formed

- by the cutting to come to the surface coated with the baqk FebyuirycRW6i N9

| ayer (lower 5 burr). Thus, a sanple for_cgjrosion resistance test was
prepared. The sanple was then subjected to a salt spray test in accordance
with the nethod described in JIS K 5400-9.1. The salt water was sprayed on
the surface coatedingt hageresas cloatinegg dyrdaesptingnticedegrdaspdamel@l

al umi num phosphahigrhase BhEABEL1 Hod i siRECLo1T080k CPE) 4418 YRS ERQ hours
when the blank of the precoated nmetal sheet was a cold rolled steel sheet,
" 240 hours when taf¢ BYAAR hasiA S¥ctdic ALYIPHCIPFRRER stEE™SHdet, and

360 hours when ddigelrlsank BasuidnusE) ziazc cphatadsstieethsthadic ahbuat55%
al | oyed al ym nu [ p e r Zn- Y% a ' 9

magnest um 0. 20 45 (g5 pof EnTLe e e pReafiel?, o My i, BEFLERe
coating at the @Eieejatemperpburstt e €heRécahxFatYe Bt andhddyingt one

side of 20 thewauy swastbess°t hamrhlergasves,r at eds(g)codthihLazaustiene it was
from2 to less than_ 3 _nmwas rated he case , where. it s from3 to |ess
than 5 mm was r SCRGAERTRRAAR ALTHE EhPERRECTBACE Ml yAE SRR TPHr e X
I n the eval uati om ohet hertate el flecagtadt shehe bnse rolbl weatert ke bli ster

w dt h fromgnt he fac | s r at » .where from
2 to less than %ggﬁngmggyfg?%kﬁqgéqlﬁf galgm@ gr% §%§#ﬁ%§%¥? %%?glﬁﬁan 5 mm

was rated A, andompestasenwvines eedatiedd on aopehaassuafae of the Rebadary 2006

) 25 a 00 Vsheet by a roll coater to have a dry thickness of 5 um.

These resin coating compositions were dried and cured in
'an induction heating furnace while blowing hot air

15 thereinto under the conditions such that the ultimate
sheet temperature of the metal sheet was 210°C, thereby
obtaining a coating layer. The coated metal sheet after
drying and baking was cooled with water by spraying water
thereon. Subsequently, a top coating composition was

20 coated on the resin coating layer containing an aluminum

phosphate-base pigment by a roll coater to have a dry
thickness of 15 pum and then, dried and baked in an

induction heating furnace while blowing hot air thereinto
under the conditions such that the ultimate sheet
25 temperature of the metal sheet was 230°C. The metal
sheet after drying and baking was cooled with water by
spraying water thereon. 1In this manner, a precoated
metal sheet was obtained as a material for use in tests.
The thus-obtained precoated metél sheets were
30 subjected to the following evaluation tests. In any of
these tests, the surface of the resin coating layer form
of by a resin coating composition containing an aluminum
phosphate-base pigment was used as the surface for
evaluation.
35 1. Test of Working Part Adhesive Property of Coating
Each precoated metal sheet was worked to bend at
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180° and the coating in the worked part was observed
through a magnifier at 20 magnification to examine the
presence or absence of cracks of the coating. At the
bending test, the bending was performed such that the

5 surface coated with a resin coating composition
containing an aluminum phosphate-base pigment came
outside. Furthermore, a pressure-sensitive adhesive tape
was fixed to the worked part and powerfully peeled off
and the residual state of the coating was observed with

10 an eye. In this test, the tape-peeling was performed
twice. The bending was performed by OT working (ECCA-T7)
in an atmosphere of 20°C.

In the evaluation of cracks of the coating, the case

‘where the coating was completely free of cracks was rated

15 ©), the case where the coating had about 1 to 3 very
small cracks was rated (), the case where very small
cracks were present throughout the coating was rated A,
and the case where large cracks clearly observable even
with an eye were present throughout the worked part of

20 the coating was rated X.
In the evaluation of the residual state of coating

after tape-peeling, the case where the coating was not
peeled off and remained on the steel sheet was rated ©,
the case where a part of the coating was slightly peeled
25 off was rated (O, the case where a part of the coating
was seriously peeled off was rated /A, and the case where
peeling off of the coating was observed almost throughout
the worked part was rated X.
Each precoated metal sheet after the OT working was
30 dipped in boiling water for 1 hour, then taken out, left
standing for 24 hours and subjected to tape-peeling. 1In
the evaluation of residual state of the coating, the case
where the coating was not peeled off at all and remained
on the plated steel .sheet was rated ©, the case where a
35 part of the coating was slightly peeled off was rated O,
the case where a part of the coating was seriously peeled
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off was rated /A, and the case where peeling off of the
coating was observed almost throughout the worked part
was rated X.

2. Test of Coating Scratching by Bead

A "Test Method of Coating Scratching by Bead" (see,
Technical Disclosure Publication (Kokai-Giho) No. 95-
1078) was performed, which is a test method of
reproducing the peeling of a coating of a precoated metal
sheet generated due to scratching of the coating by a
mold during press-forming the precoated metal sheet.
First, the precoated metal sheet prepared was cut into a
specimen of 30 mm (width) x 300 mm (length). This
spécimen was sandwiched by a flat metal mold and a metal
mold having provided thereon beads having a radius of 3
mmR. At this time, the specimen was sandwiched such that
the beads of the metal mold was pressed against the
surface of the resin coating layer containing an aluminum
phosphate-base pigment (surface for evaluation) of the
specimen, and a load of 1 ton was applied so as to press
the bead part of the mold to the evaluation surface of
the precoated metal sheet. 1In this state, the precoated
metal sheet was drawn out at a rate of 200 mm/min and the
peeled state of the coating on the evaluation surface of
the precoated metal sheet rubbed by the beads was
observed with an eye and evaluated.

In the evaluation, the case where the coating was
not peeled off at all was rated @, the case where the
coating was very partially peeled off was rated (O, the
case where the cdating corresponding to about 20% or more
as an area ratio to the portion rubbed by the beads was
peeled off was rated /\, and the case where the coating
was entirely peeled off was rated X.

3. Test of Corrosion Resistance

Oon the surface’'coated with a coating composition
containing an aluminum phosphate-base pigment of the
precoated metal sheet prepared, cuts were made by a

N



14 0 VCDO0000000 y~ . | O.1 ." ,. Nfn NVNMVL NO m d) O- ~ Y1 ~j
tl J U131 1N11111111 1111 dOUl ~1~Cl 1111J. 1111 J~1U1~UUUC1~1C1Cl UCLICUQ

~algl OCOQyr gR i 10M ar ~010000000000000000000000CQ el
NX. NI ACr " NNNNNNNNNNNNNNNLY2NNE ai N ~J p~ W1l y ~ ry~ 0 a c. 1xl tl a 40G +)

13 February 2006
- 24 -

cutter passing through the coating and reaching the metal
sheet, Furthermore, the edge part of the sheet was cut
to allow the burr formed by the cutting to come to the
surface coated with the back resin coating layer (lower

5 burr). Thus, a sample for corrosion resistance test was
prepared. The sample was then subjected to a salt spray
test in accordance with the method described in JIS K
5400-9.1. The salt water was sprayed on the surface
coated with a resin coating composition containing an

10 aluminum phosphate-base pigment of the sheet. The test
time was 120 hours when the blank of the precoated metal
sheet was a cold rolled steel sheet, 240 hours when the
blank was an electrical zinc plated steel sheet, and 360
‘hours when the blank was a fused zinc plated steel sheet,

15 a 55% alloyed aluminum zinc plated steel sheet or a Zn-
11% aluminum-3% magnesium-0.2% silicon plated steel

sheet,
In the evaluation of the coating at the cut part,

the case where the maximum blister width at one side of
20 the cut was less than 1 mm was rated ©, the case where
it was from 2 to less than 3 mm was rated (), the case
where it was from 3 to less than 5 mm was rated /A, and
the case where it was 5 mm or more was rated X.
In the evaluation of the cut end face part, the case
25 where the blister width from the end face was 2 mm or
less was rated ©, the case where from 2 to less than 3
mm was rated (O, the case where from 3 to less than 5 mm
was rated /\, and the case where 5 mm or more was rated

X.
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results are described in detail

test results of precoated metal
shown in the Table. In the precoated
present invention (Examples Nos. 1 to
less peeled off at the test of

scratching of coating by beads in comparison with the

metal sheet using a

conventional chromate-free chemical

conversion treatment such as zinc phosphate treatment

(Comparative Example No. 28), revealing that the
precoated metal sheets of the present invention are

excellent. Also, in comparison with those where in the

resin coating layer

on the chemical conversion coating

‘layer, an aluminum phosphate-base pigment is not added
(Comparative Example No. 23) or an aluminum phosphate-
base pigment is added in an amount of less than 1 part by

mass per 100 parts by mass of resin solid contents
(Comparative Example No. 24), the coating is less peeled
off at the test of scratching of coating by a bead,
revealing that the precoated metal sheets of the present
invention are excellent. 1In the precoated metal sheets
of the present invention, when the chemical conversion

coating layer contains a polyester resin, the working
part adhesive property of the coating is improved and the
coating is hard to peel off at the test of coating

scratching by beads

(compare between Example'No. 1 and

Example No. 10 of the invention), therefore, it is more
preferred that the chemical conversion coating layer
contains a polyester resin. When an antirust pigment is
added to the coating material in addition to the aluminum
phosphate-base pigment (Example Nos. 8 to 22 of the
invention), the corrosion resistance is improved as
compared with those where an antirust pigment is not

added (Example Nos.

2 to 7 of the invention), therefore,

it is preferred to additionally add an antirust pigment
to the coating composition. 1In pa%ticular, when the

antirust pigment is

a calcium ion-exchanging silica



- 27 The evaluation results are described in detail below The evaluation
test results of precoated netal sheets prepared are shown in the Table. In
the precoated 5 netal sheets of the present invention (Exanples Nos. 1 to
" 22), the coating is less peeled off at the test of scratching of coating
by beads in conparison with the netal sheet using a conventi onal
- chromate-free chem cal conversion treatnent such as zinc pHFePRARIre 2006
treatment 10 (Conparative Exanple No. 28), revealing that the precoated
metal sheets of the present invention are 28xcel | ent . Al so, in comparison
with those where in the resin coating |ayer on the chem cal conversion
?Oati ng 'layer, (mwwﬁm phospbat g4 bas® P1 HEI2 oS gaé acetl don ) ,
Conparative Ex osphat o] S
added in an anou 6?§$%§§%%h%n ?Qt égn{gnﬂé¥% QE&'?Sﬂ qi&tsh 3§%%?2 of
“resin solid cont%hﬂsﬂoqﬂgﬁﬂgaraFFWétER %'ﬂbﬁﬂ2¢P thhe Eb@@lﬂg is |less

peeled off at tétﬂmxﬁ@ﬁﬁld?fals@h%ﬁ’&tagb&ie cati MG tbyi3megadis 2ad&yeal | ng
that the precoat ed net al sh ets of E;esent mvenhl on are excel Itg

the precoated net a‘?m%arfelé"toé‘ SEWERR lf)’f NG erlt i%n FrEneRY T het Theth
conversion coatGompdrtevec Grhaphe Ko pol§estidreredoirn, nhels\mlkefmfrqtart
adhesi ve propertphOf (He 60aLLB0 pSqhdPr oMed, and iR 290 CORIRAW,#iRy hard to
peel .of f at the test of coating scratching by beads (conpare between
Exampl e No. 1 arftfliS@mnple No. 10 of the invention), therefore, it is nore
preferred that the clenivsairiadnygpsicabicloaty ng | ayer contains a polyester
resin. W an antir i ng 1 at ng gg; | in
addi tion tqg t he al um%%tﬁr(#dgﬂgs%% I"Sh(z?,%)ase pl g ng]r‘{ieta?égg ‘% ﬂéc?o 22 of
the invention) Ma4d @@ﬁﬁ&s%ﬁe%k%’?"stléhc}“é‘q é’qrr’ﬁﬁflévéélr‘asad‘tf?ﬁﬁﬁ’&r ed with

those where an g¥dpeisly PiFJERBtcoStIY amilde’d Coxagpieéen Nossiskdrel a9dd t he
i nvention), therefore

d t. ddi t d t t
et O o e VE B B LRt TS el SRy be Ry e A
pigment is a cdlusiimg hexagréanhgimpmiun o 1dikbbtber §f 2806 on 2e (Exanpl e
Nos. 1, 83%0 14e%'ﬂr%71mb9t2§sofe$f&i' n‘ﬁ!ﬁ:@dr‘a’l)n 1 th@h&%f@ssérpcn resistance

is nore i npr oved nor eover , CQrros] on I’eSI st ance 1S equal to that

when a conventi dﬁ‘é(le“(?HPBnﬁﬁé ﬁa‘é"erbﬂ"tllgrrhs‘t“db‘i%ﬁéﬂtl Yalugided



5 (conparison between Exanple No. 16 of the invention with Conparative
Exanpl e No. 26), therefore, it is preferred that the antirust pignent is a
.calciumion-exchanging silica. Industrial Applicability 10 According to
"the present invention, a precoated netal sheet excellent in the working
part adhesive property of the coating and the corrosion resistance and

- very suitable for press-formng can be provided without y$ppg-fAey 2GS SN
chrom um of which the effect on the 15 enyhjronnment is feared. Accordingly,
the present invention has a very high industrial value. - 29 13 February
2006 CLAIM5S 1. (Anended) A precoated netal sheet having excellent press
formability, conprising a netal sheet GB¥IMH on one surface or both

surfaces thereof a chem Qﬁhenée&?nvﬁrp%%af‘t‘é@t h@gahagleée@m{} tgpeously
containing, as solid contents, _a silane coupling ent, fine particles of

“silica and at |¥HRIEYhEFCERe! QFM] HQY'aﬁﬁmBrfﬁh Pcd G e urt her
havi ng t her eon lavissj mrncoaki agriayeror danthaisnirfigecés othdrdé®f 14Q Hadrites 1by
mass of alqum n%mr@l@ﬁdeggemrmgélypm&ﬁ%s BoREy 100, PRIES LY JTBss of
resin solid contents . recoa ee aV|n excel'l ént press
formability as %ﬂ%ﬁanTWtﬁ“éFalﬁ1%}l%ﬂﬁﬂQQW?leﬁﬁdagéﬁEn1%%ﬂecRﬂﬁRaQ%aen
coating | ayer fchﬂ‘td’nﬂhc@Oﬁhal 86 Beashb qualhgesbee beStéin@bn aarsdld dag@nicent . 3.
(Del et ed) 4. QQF T tal eet in excellent press
formability as al‘me dlﬁgg ESPO@géxkiyiﬁaﬂﬁ%gegnrggld‘%3§|H“£oat|ng | ayer
further contai reergRizgnantrenst 9 gifdhtraard bhemeds adf cohpeimumof sai d
antirust jgpi gmmhf@@g@hu&nymﬁmscymen plk @@bYLQQP@@W enas% %4:0 parts by
mass or | ess per 100 rts bX mass of resin solid contents. 5.

pr ecoat ed netaﬂ“§ﬁéeﬁ églﬁ@ BXtEt1ent 25 press formability as clalned in
claim4, wherein the. anwheuete¢n4ﬁuﬂﬂmenantaheed hawv B@d dexaasliveneoat i ng

layer is a cal ¢ignd eRRXEhR q 8 g?gggd d)nl r ted net al
sheet having g&cel enf press ornal'lﬁé as clare 5 Jﬁ%ﬂ% %%Q%Z or 30
4, wherein the CrP@t"&FaéheeﬂV%SJapmoat@Weétamavfwgtlaer ‘contains a
15 polyester resin as a solid content.
3. (Deleted)
4. (Amended) The precoated metal sheet having

excellent press formability as claimed in claim 1 or 2,
wherein said resin coating layer further contains an
20 antirust pigment and the total content of said antirust
pigment and aluminum dihydrogen tripolyphosphate is 1490
parts by mass or less per 100 parts by mass of resin
solid contents.
5. The precoated metal sheet having excellent
25 press formability as claimed in claim 4, wherein the
antirust pigment contained in said resin coating layer is
a calcium ion-exchanging silica.
6. (Amended) The precoated metal sheet having
excellent press formability as claimed in claim 1, 2 or
30 4, wherein the metal sheet is a metal sheet having a
plated layer on one surface or both surfaces thereof.
7. (Amended) A method for producing a precoated
metal sheet having excellent press formability,
comprising coating a treating solution simultaneously
35 containing a silane coupling agent, fine particles of
silica and at least either one of tannin and a tannic
acid on one surface or both surfaces of a metal sheet,



pl ated | ayer on one surface or both surfaces thereof. 7. (Anended) A

nmet hod for producing a precoated netal sheet having excellent press
formability, conprising coating a treating solution sinultaneously 35
~containing a silane coupling agent, fine particles of silica and at |east
either one of tannin and a tannic acid on one surface or both surfaces of
-a netal sheet, 13 February 2006 - 30 drying the treating 1S3tisV d096f Or M
a chem cal conversion coating layer, further coating a resin coating
conposition containing from1l to 140 partspoby mass of al um num di hydr ogen
tri pol yphosphate per 100 parts by 5 nmass of resin solid contents on the
chem cal conversion coating |layer, and drying and curing the coating
material . 8. THEYEIhddef direplk boluict Wy ta oy deodpet Aethe¢michleet havi ng
_excel lent presscdfijdfiion’ kadsng! Bdy@md, ifmrth@rckabfidg hedSil aicd i
treating solution further contains a polyester resin. 9. (Arended) The
met hod for prodiRURAT & 1PPeEBRERN 1 MBti s Hed RAYI REFBX Y IS Ffess
formability as alwmiimeth diihydkagen 7t 0rpd8,yphoepebnesaéd TO@AtpaygsCOyPOSi tion
further 5 co j Rt pl t, .a .conten f. said
antirust éigneﬁ%ﬁgﬂgﬁgﬁﬁgfhuégg%ﬁ(%ggggﬁs Pﬁi%g?y%ﬁ%@%ﬁgﬁé%ﬁg&f%dcgbrts by
mass or |ess peteATAI BAYES b Fredy 019 P@si Fugdnpdtieenteiisny 10. (Amended)
A press-formed paweagatied nmetal sheet 20 article conmprising a press-forned
precoated netal sheegt, §ﬁ%dﬂg@§§gq;ed net.al .sheet bein (ﬁ;n&gglforth in

. . ot prodicing & preco
any one of clainms I, 2 an
sheet having excellent press formability as claimed in

10 claim 7, wherein said treating solution further contains
a polyester resin.

9. {Amended) The method for producing a precoated
metal sheet having excellent press formability as claimed
in claim 7 or 8, wherein said coating composition further

15 contains an antirust pigment and the total content of
said antirust pigment and aluminum dihydrogen
tripolyphosphate is 140 parts by mass or less per 100
parts by mass of resin solid contents.

10. (Amended) A press-formed precoated metal sheet

20 article comprising a press-formed precoated metal sheet,
said precoated metal sheet being as set forth in any one

of claims 1, 2 and 4 to 6.



