; =>?7@3ehxppq, sLxsf wexThxqg}r | 1 POLYESTER COVPOSI TI ON FOR
AI\FI‘I STRAI N PCM QUTSI DE PANEL BACKGROUND OF I

Field of th
| hvention This invention relates to a pol yester bq coati ng conposi ﬁ“orzﬂﬂz
for anti-strain PCM outside panel and nore particu arly, to the polyester

based coatin osition for anti-strain PCM outside panel having an
excel | ent co%leﬁg%"BERcBAﬁﬁl}%CQAT}ENGpGQMBQSSUéQl\é§®§ﬁMIé-S(TMHﬁtR@&E,

| 0 anti -cont acid resi stance and sel f-cleaning effect,
wherein the gﬁliﬁghlt)g:l"%& d coatl ng conposition conprises: a) hydroxy
unsaturated polyester resin and a nelam ne curing agent as active
ingredients, b) sulfonic acid deactivated with a secondary am ne or epoxy
resin, c) suBAGKGROUNDQETHEINYENTHON tertiary amine, d) an isocyanate
1 ~~ corrpoung Eﬂa({gt vat ed vvlth mal onate, e) a tin based curing catalyst, f)
pol yal kyl” si FI1%&t B"ﬁ;‘? 'af al koxy conpound; further, the poly ester
based coating co t r ngtrate
ot her excel |l ent mggrftn?gghgﬁcﬁé%ﬂgs :t%pg alﬁf%pe (?%nré)g%?% Fﬁ?@ogggﬁ ot

wi t hout addi hhastelin FrgMdehisade panaddhlli verapdrliavetiyngo aﬁellﬁdly@t&y based

adj usting the conpatibility of both hydroxy unsaturated P yester resin and
pol yal kyl si Featéig coppasifiourfar ginti-peainn Ve | @rtsidec panely having an excellent
environnent-rel ated. nul ti fun ti.o t echnol ogi es have ?ﬂé’ﬁn spotll ht ed and

ol E e | i dPREHERS rSER kY NS iaed D Ron e o
product s;si Qﬂu%oﬂEﬁnﬁ%fo‘%d it ahciREMstdRe Rl eay.cleani effe&tamrteirehﬁie

together ~Nith the gro~n~ing interest In special In- out - door
’am nat i opolylestepdiabed ubating thrapesitidnaosiytiasket ed demand for
a contam nati ng pal nts to preserve the brilliant view of city in the PCM

paint field of buid dwdjomtle?samlgte pelyestgr wsewa@d g pelaminecewning agemms t he

currently use outS|d bUI|dl I.S.Int for

i Ghe St or y. bVt AEEEE: BhesBHSRY pitd Segivateg (iR p SecpRiaty afne or_

As far as thg Qkxg?essrﬁOcp%ulﬁ‘éh!icdé&g%ie%Eﬁv&t@H%ftH%dterﬂ?ﬁ‘vrﬁmﬁ%” 'aﬂ'xg’&cvfah%l%“ ne
resin with hi h weat herabi ity has been mainly enpl oyed to sustain“the

pr ol ongeds dutadniploiving @leablivatdd ngdth whialomatmi a) & timddshe appegr eatabysof f)

bui | di ng throu?h sust ai ned washing On the other hand, the |lowstory

bui | di ngs hai?@ Yrakylt sififalg, lanelt g)e ae| dkaxy rF@%PQiued t%lrrhﬁrt ithe Il%Plle%Stf%ibPiﬂ%%Ed
standard of .dur abij | i tt{d ? e{r r; tg)la grl ngq ar chi Le Omj‘e has
been made u5|?| %58@6’ de Orp‘? V& 83 FIR%e TcaB eﬁ’ilm?:%ﬁ

pol yester meLawiRat e gl Sp&t+1k lslich QWa ngjéé%'nké tairid véam&ﬂ@ttywentmﬂaﬁt aaaﬁléﬂ rst

priority should be placed on the i ntenance of the initial building
appear ance, whiahe defistraimy additive ahdledaha@ iaHidityvealyl adntstingaht axmr;&ttlmhty

effect of the filmof paint. Ther urgent n .he hig

sel f - cl eghi n§f Ppthﬁlb@r%%wsafea@ BPWPF&H%’&@P&}I R)ébfhlgél I g{icatg nvvater even
t hough an architectural steel plate is inpregnated with some contam nants.
Tmchi eve the aforenentioned object, the inventor filed a patent 1.

ntion reIBgEkgg)dlﬁi of 88 fmene@n Ng PCM st eel plate (Korea Unexam ned
ratent Recently, environment-related multifunctional technologies have been
spotlighted and in parallel with this trend, there is an increasing demand for
25 electronic products using a pre-coated metal (PCM) technology in the related
field, together with the growing interest in special in- and out-door
contamination. In particular, there is a skyrocketed demand for
anti-contaminating paints to preserve the brilliant view of city in the PCM paint

field of building materials.

30 In view of the structural form, the currently used outside panel for

building is intended for use in a high-story building and a low-story building.
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‘No. 2000Q-47283). During the actual application, however, the self-cleaning
PCM st eel plate has recogni zed sone di sadvantages in that (1) in gp'RﬂJO?MQ
sone self-cleaning effect, the plate could not be utilized for not e t Jh
two years, (2) an excessive anount of nelam ne cross-linking resin for the

i nprovenment of 2U cross-link density in the filmof paint has resulted in

si gni fi cant Aldagasthahighystogabuipdimgsare esnctunedgpaihecadairing fimostesssinand
when the coate | ate collided with other iron steel, black scratch traces
such as. ot at eRiehereatiebliy ta heRh ST h IR e dor A BRI OTERGS
bei ng a caus ¢l ' 1 o | I f. i oy
contaninatioﬁug?nggiﬁﬂgFgg I ,#ﬂgﬂ???ﬁggﬁuégﬁﬁé¥ﬁkﬁg»h?ég@%gpﬁgﬁéﬁm%ugh

6. 023, 722 hasudthiseliosesbhngoatOng thonphst t hoid,CeRPI HivigtcryPditiiddhgs have
hydrol yzed condensate, wherein tetranethoxyJ silane is hydrolyzed under the
reaction ‘of Mmegstaingh litte%slegalinespsidsieate indinalbnssthblisbad estandergaot ilaw
hydrol yzed cqndensate contains |ess than 1/10 of the nolar ;3U ratiq of
silanol gr ougu?ﬁﬂﬁ%@%‘x S Qs eoHﬁm%][%i“@@ Pl‘ﬁ?a?e@f\}’bt]e;]i?a‘ ab?eé‘ B usipg a

di mes to oct [ g AL, | A : l.ec r i . 2
o1 auL 2002 Pk g %’o gﬁ.gdl gﬁ%e%é‘lr‘a lﬂlﬁx {tﬂ‘égfg‘?& op éékéga?\ﬁﬁ‘l‘%g‘tﬁﬁ%g% ng
a silicate conpolowvd dirhbilgy| anehogys other tim@ashefirsthpribiitpbhedldobe placed
wat er - sol ubl e oxidants into a hydrophilic netal substrate has resulted in

| ower i ng t heorHéri aintesanes ahdbe vinttinl dosldisg cpparancebiwhily suptainiagi the

reaction between.a hydroxy .group and a sjlanol gro [ W Lhin resin,
and magi EU_ coﬁﬁ%?ﬂ?ﬁﬁ"t iaBF}: aé@%ﬁﬂ?f&“ﬁg%?%e#fﬁf\yﬁ%ﬂt%’\l fj‘.\ig“ %‘?ega-%\t'omtrp‘ﬁgf 1san
(L ov e a STy onl e Baags AAR FHE Roni TANERK  Bhimdie) Ty bIUERRE A ©
out si de panelvabhydl by Ainexee| beat thoundi aatdrohitaftupi kséd glafr BRehprepastesiuch

as surface conpactness, anti-contam nation, acid resistance and self
cl eani ng cap#éilt omepeRE@MHNNARE. pol yest er based coating conposition

conprises: a) hydroxy unsaturated polyester resin and a | api ne curi.n
agent as active i n@? eqf?{é%tes ?ﬁ%)gfghﬁpr?‘a#l%neaéio&]?f&aéﬁ? ylgtvggg% ?l}wecg asé’@(f?n‘ ary
am ne Prlfﬁpoﬁ%eﬁﬁ%h%lz&%&%& 4 Qé]f-‘éleﬁﬁir% P@&PEﬂe&ﬁ%ﬁé@e Yl‘(éx"éa@ﬁé{atrﬁi%b( THIb MRS,
d) an isocyanate conpound deactivated Wth nalohate, e) a tin based curing

catal yst, f)Nool2080kiyR83). | iDatiag thedagpabhapalikatkyn, chopeuad. theusdlfhekaninye
pol yester based coating conposition for anti-strain PCM''>0 outside panel
can denonst r BEM staeb plase dap reepgrpresherme sisastvaatagesrin ghahpdi) i spife ot geme

a1 ve. anaEvBrAg st REPeY ltdandls PREA AT el Nal i PR o
bot h by dr oxyn URg&dsiWahRfHuRR! HEBERIMINE TrBsARARY destl kX! ti% IthpARment of

20 cross-link density in the film of paint has resulted in significant changes in
physical properties during the coating process, and when the coated plate

‘ collided with other iron steel, black scratch traces such as metal mark were
present at the surface of the film of paint, thus being a cause of client’s
complaint.

25 To effectively prevent from the contamination of rainwater in the film of
paint, the US. Pat. No. 6.013,721 has disclosed a coating composition
comprising a partial hydrolyzed condensate, wherein tetramethoxy silane is
hydrolyzed under the reaction of less than 100% hydrolysis and condensed;
hence, the partial hydrolyzed condensate contains less than 1/10 of the molar

30 ratio of silanol group and methoxysilyl group ([SiOH]/[SiOMe]), 0 to 30 wt.%

of dimer to octamer and tetramethoxy silan having the molecular weight of

2



2;~ Detailed Description of Preferred Enbodi ments This invention is
characterized by a pol yester based coating conposition for anti-strain PCM
out si de panel conprising a hydroxy unsaturated pol yester resin, a{.nplmrmz
curing agent, a curing accelerator, a supplenental curing agent, a

suppl emental curing accelerator, a storage stabilizer and a cur in g ;30

cat al yst, whéd8fso 84108 pol Y ester based coating conposition further

40 to 80 t h yd at t | t 3
corbr 265, ) 1019 Santab M0k R T L SR R, 2
o of sulfoni &1&1%1%1@@?0%%%1@P1M1¥1Qt1%n§ﬁ%‘ ALyl BRiRAh+ERRE% KRS gil‘ijc)

0.001 to 3 w fonic acid deactivated wth a tertiary am-ne;

10 vvt. % of mtalseatys—:tmteehmﬁmﬂmd tedolerapethentlidinteal eagit@incé Jwlth7pber 2
wW.%of a tin based curing catal f) 0.5 to 10 wt % of polyal kyl silicate
expr essed bystotiegd stalBlihgis oa aeacaﬁa Bytweenoa Siywtroxy giougnaed kasejlanol

d OR2Z2 Ok U wh R, R, R3, R4
R R oy ORISRty anaahee CorBUBRaBnCL 6. ana h 1o an

integer of 5 to 80. This invention is explained in nore detail as set forth
hereunder. This invention relates to a pol yester based coating conposition
for anti-str SUMRCARMOF THEANEENION can be effectively used in

rei nforcing the duragl I |éy of a E%I m of  pai n significantly with better
resistance effect Hyai%ss rOHUfltf‘ra ﬁlﬂ‘&ﬁflﬁﬁﬁ‘#§wlq‘i@’r’ﬂé¥‘&5f|me%ﬁtﬁ iaglegbjget of

hydr oxy ﬁ?satlﬁr #\gentpo% 1%%(3 P bl l@ngtef:" P%se lda crgatl 1&%%5‘1'1 cgsrlrtﬁl%e? atitbgg%%{nv €

i ngredr e oni € acl eac a Sec

']n as a cpUMIGueaiaeanar Hévm%%n%%c&@éﬂt(‘co%%lﬂaggﬁ%rf'ﬁ vatedl Yid 1ee§ §hdH ary
aMhe as a supplenental curing accel erator, an isocyanate conpou

deactivated ws tshtharada @oatEacasess, sufimoateniraltiooy ity resjeatce andléblt b]&:SBIZhg
curing catal yst, aI kyI silicate as surface nodj fi er expressed by the
formula 1, afePagif Va t?%?m YP&t%sbaée B?fé‘@;%c‘ém&@ﬂtioi‘eqomﬁiﬁﬁ%s i nventi on

I's explained in myg, &ﬁto%f unl% Qte‘Bt”p&grﬁgt[e??g e%ﬁpoﬂ ik %Qfﬁtrté Qs gc'opagsdn'g”

t he coating conposi t| ‘on roxy unsatura I esi
to this imvenétian 1tﬁg1feﬂﬁétt§;Obp%bl’f%&icel’actl@{aﬂggcﬁ\%&éd' Whthha D3ecBYEEEX Windihe Uk

unsat urated pol yester, oil-nodified poly ester and their nodified resins

such as ur et hppey nwn,fq)@lfomc acid deactivated with a tertiary amine, d) an isocyanate

compound deactivated with malonate, e) a tin based curing catalyst, f)
polyalkyl silicate, and g) an alkoxy compound.

Further, the polyester based coating composition for anti-strain PCM

20 outside panel can demonstrate other excellent properties of a film of paint such

as appearance and workability even without the addition of any defoaming

additive and leveling additive by adjusting the molecular weight ranges of both

hydroxy unsaturated polyester resin and polyalkyl silicate.

25  Detailed Description of Preferred Embodiments
This invention is characterized by a polyester based coating composition
for anti-strain PCM outside panel comprising a hydroxy unsaturated polyester
resin, a melamine curing agent, a curing accelerator, a supplemental curing
agent, a supplemental curing accelerator, a storage stabilizer and a curing
30 catalyst, wherein said polyester based coating composition further comprises:

a) 40 to 80 wt.% of the hydroxy unsaturated polyester resin;

3
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~~~  ~U, 2Q-~ unsaturated pol yester or urethane-nodified/ oil-nodified poly
ester . It is preferred that the hydroxy unsaturated pol yester resin
according to this invention is selected fromthe material with a nunber __ .
average nol ecul ar wei ght of 1,500 to 8,000, a glass transition tgﬁbaﬂﬂtdmaz
of -25 to 60 C and OH val ue of 15 to 180, nore preferably with a nunber
average mol ecul ar RMePdat0art. B @aobe melanipomiring #gesds transition tenperature
of -5to 45 ~C andC Og(svtaléj%tqf O%O }fo 1~0. 'ﬁhe toi It- m)d'%fi ed polyester of
this invention carbd pirepared 3 PEFeNdid HSAChateddr ‘éap‘?SF% VA and
a polyol. The exanplg§09¢rggﬁybasic 1 U acid include aliphatic acid,

pht hal i ¢ anhydri de, isophthalic acid, terephthalic acid, succinic acid,

adi pi ¢ aci d, mal efd)c 0&0hydBivde dfetutfamydacgd ichativatedntiyidn iteigjary amine;
hexahydropht hal i ¢ anhydride and their derivatives. Since an excess use of
conpounds’ wi t h doubl & tBdAdv G AssPEpREqEMBOERd depeijvated yyith mplonate;
deteriorating the t;h bi |, 1.t y.0f i.lmof .paint.,.. it 4J referred,to
select 1;~ Iinearfﬁfﬁacﬁi?ehgﬁé g %ﬁ?h%ﬁ‘g%éﬁ?ﬁ-egﬁ?%8£f9§%$§Pi a %é of
acids. Further, the examik@si®lat@kyRksdd 6y Heerotlodnhenerdllicghd Propyrene
gl ycol , diethyl ene golycol’, butane diol, neopenty 1 glycol, 3-nethylene
diol, 1,4-hexane di)al tabdvijcefrrexakexdicompotinel, ur et hane- nodi fi ed pol yester
resin can be prepared via a reaction zU between oil-nodified pol yester
resin and pol yi socyanat e ndCHJhe exanpl es of the polyisocyTanate
conmpound i ncl ude hexanet hyil ené (di ijsdcyanate, isophorone diisocyanate,

xyl ene diisocvanate, thl é§1@' ' %ate, 4,@)- di phenyl met hane
d‘ocyanat e, 4,4 -nethyl gneryis( | ohexyl i socyanate),

2% 6-triisocyanate toluene andnt heir derivatives. 2:~ According to this
invention, it is preferred that 40 to 80 w. ,' of the hydroxy unsaturated
pol yest ero r esilieréin ROMRARAERL, T3 drRERE at@indpahilegt g dowes blliydrolips L€, s;
content is less than 40 wt. % the flexibility and inpact resistance of a
filmof pai nenduyispa intageepépyodffected. In contrast, in case of exceeding
80 wt ,9% various properties such as anti-contam nation, solvent 3U

resi stance and hardness may be drastically reduced. According to this

i nvention, melam ngsit ¢ dhtlch ﬁ@?%ﬁé”d B rfdr€ Wetdilbhsset forth Teddthnder~~~ agent
The exanple of melamne resin includes nmethoxy nelanine resin wth the

mol ecul ar wei ght dFhiSOventidOfklates aomh xed yéstembakedraddacixg/ boih@wyitizel &vd ne
resin. The methoxy nel am ne resin can be prepared via a polynerization

bet ween het hanbistiiy PVt taisieyrrnel Traich canteceftentivel naed 1y reivfersing 19 zed

mel am ne resi;n_aceording.to this invention,.include CYNEL-303 YMEL - 325
Ve 357, o580 O A bt Wk, Wi BB R ad, o iRzt
RESI M NE- 717 o RESEMNEG 7 3%, RESLMINE: Zdiaids RESMrDE 7187%at SOk A1 G105
and, BE-3717, BE-370 and BE-3747 (BIP Co.). Further, the exanples o
met hoxy/ but oxgsimehadi aentedsinimd reuaing x@ent oasmaktiop ingredobetKRESHNOINE- A6,

M NE- 757 and RESI M NE- 751 (SOLUTI A Co.); and, CYMEL-1168, CYMEL-1170
aM® CYMEL- 23depqtivptesd copith a Agendfiri@mEa RT LAY eIBIbAS 4 CUEgprEelrpled t o
enpl oy hox | ami.ne ;resi . xed f. . Q | anj.ne
i e T o
a sinply nixgg@hmof aRotikbdahhRXYcompamdde degsivhtédd Wt OxyalORARNIARE a
resin, their rapid deterioration of conpatibility with polyester resin my
result in trangpemdnig oelingiagent, e tinebagederurpeg ratetyspapolyalkyi sslicadel@siang
the anti-contam nation _effect of the filmof paint, and gomerin its, Floss.
Accor di ng t oStHPe MR &ﬁp}‘%SS?%Hﬂpyr thee FOTgRRInG s 8 SBORY OGP as 2
nmel am ne resggwgg &%Bgﬂ%fed to the total coating conposition. If the
content is |8ss ¢han . 0, anti-contam nation anal solvent resistance
may be dpastical | yThigdisedtiohl Is egpiatrast ih nmosas eietdil exced dhmnga8l wemidnl t he
flexibility and inpact resistance of a filmof paint may be severely
af fected. Si neepolsgiorotadaingd indhehpatiig aempesiyionel ani ne resin or a m xed

form of net hoxy/ but.ox |ami ne resin is . |ower than that of butoxy nelam ne
resin. el am ne mapoEIBaerT yer TRl AP LS A U oo A Pt YT TS hing
with the dis Lati ) ((Np= T RVAR=a 1 (8] e - ton of
el ami ne or TRer T O g e T g B e R R, e
surface of aofliodifiecpgiohyestéhasdofbiedi mottjfied eregieweswadhl ys aorpaateathotlifien of
paint. ;;O According to this invention, the use of a curing accelerator my
i nprove the conpactness of a filmof paint by facilitating the curing of
bot h pol yester r; -1 JUL 2D02 resin and nelam ne resin. Hence, sulfonic
acid deactivated with a secondary am ne or epoxy resin may be enployed as a
curing accel erator. The exanples of sulfonic acid include p-toluene

sul fonic acid, dodecyl bezene disul fonic acid, dinonylnaphthal ene disulfonic

Y



‘of exceeding 2 wt. % the radical curing nay generate the popping at a film
of paint or shrink the filmof paint. z5 Meantime, to prevent sonkq Jur 2002
i norgani ¢ contam nant with a very high hardness contained in the film of

pai nt, the conpactness of the filmof paint is necessary. However, the
extrenely conpacted filmof paint may affect the flexibility, thus

resul ting i nuggterated abPphigstetieopr anemadifedynibmadifiads polvesterr edti i a
pre-coated netal (P process,. To conpl pth this matter, the 30 fil m of
ot it shoul oPaewEl Tty IES et T sty o Bt e cecingage sy P ¢ he
form of muftjnJaKeh &t EMEEMECfrof the lmdbdrial- Qith 'g‘cﬁﬁﬁfﬂe?ga\;é}ag I Polecular

i nvention, a supplenental curing accelerator is enploy=ed so ds to ensure
nmor e conpact edighitloh K50 e B0 4 Bldse Itansioroferap@uatitegofagento 68 Tusnd OH

improving the magi c anti-contam nati on and preventing the netal mark
gener at ed f roahuelné 160p|188i merapseigrahly avish alrfurmber avarpge exaeculhe widigln off

paint is proyided w excel | ent .conbi nati on of 0 y syc s surface
conpact ness %bgit‘ém@ﬂe s§ItranitioR, terppeyating of Pghﬁggﬁgd ﬁaafﬁgﬁﬁalﬁ?éﬁﬁt y=
by a surface ypgj fier, then paint can be prepared in such a manner to

si mul taneousﬁ y prevent organic/inorganic contamnants at a flexible film of
paint. 1() Sul foniTheaosildnd@atdd Yl @it bh ther ihaiicAtae be Rapheyedias a

suppl emental curing accel erator. Such acid serves to help the radical
curing at theastiohdsgwder a polyttasiti gtidvaicagi polypl. tHues exampbest ohgotytiasic

surface of the fil f int. Sulfonjc.acid is simlar to the curin )
accel er ator ﬁ%ﬂﬂpﬁﬂgﬁf?ﬁg%ﬁﬁzﬁﬁﬁ%dgﬁhﬂﬁzéﬁ YEHEeeles ﬂég“b?ﬂﬁeF@FHPa“&Wine
S eni ng sul f.gnj L d i n - jjpethyl am ne L anm ne. ;.

. R e S S R T
suppl ement al hewhydgophearlier ailgfdride aadt giciedetivatihies. t Gidde GAGIRE use of
conposition. If the content is less than 0.01 wt. % the curing pronotion
ef fect and netrapowndk wedi sieuide kondheueur fsacigophthabie aridmmoay pa¢swit nmay be
inhibited. In contrast, in case qf exceeding 2 wt%o,. the curing pronotion
effect may notHEIaNe e cHCTRETBNET shill Rk S5PHURE o SRIFGEE P £HESH 1 | m
of pai nfy; ACGRLAIRE:rd Bills VAYER BlhzeBR 40 E%ANALBRGAIREHA] deafllvaied
with malonate is enployed as a supplenental Turing agent so as to prevent
an 5 curing etamples bemmeral Uundudduethysepploty@it Propyrdreg ghgent disth&lene
urethane 2;~ reaction with a resin, serves to prevent the formation of the
film of paingolwicolh hutoee @iel giropreiyil @ycqlr donethyleneddidhel drtexNane adiobangds
water into a pgterial, .The exanples of isocyanate conpound include

i sophor one dFMPEiE9RR&E¥- (1 PDI), tol uene diisocyanate (TDI), hexanet hyl ene

di i socyanate (HNDI%@H%&%@%&ME&wgéégtfép?ém%ﬁ tid P@areatviia » PERLRIT €d

that the isocyanate 3U conpound suiltab or thernosetting 1s selected from
t he compaundsetwden od-wlodificel poigestahovdingamd yelkisowy giaeotanpdiund. The
exanpl es of these 7~~1 ~~..~1 ~U~ ~~4~1~" conpounds i ncl ude Desnodure
3575/ BL1ogBnplys of Bag epliigncygnacgiorapgynd Hrdudgbyyameyign: digryenalsd
10 (KCC Co, }n 1% CONEULL et USE r‘?éneachﬁ%is%‘érzéﬁ‘ 29601, 4V thyl s Q0yanate
Compallld of’® H)]émf nver T F’nay }genera e the severe yell ow Y ’

di scol orati 04‘,&-91}51{@1 AileMle BRsSHyandRe4ef ahethyldnd BisphyRIGH@d i§dtghnate),
i socyanat e conpound aeactl vated wi't h nal onat es “such as ‘et hyl “mal onat e.
Accor di ng t o2#}6-iisowanhtotoludite ared fredf denieativdsat 1 to 10 wt "~ % of the
suppl emental curing agent is contained to the total coat%)ng conposi t

n,
preferabfy in the Aengeinyy ta this mvepens ity webiebyreththats 4y 4984 Kano 10fjv\ﬁ%the
acid resistapce_effect of the fil m pof i.nt .m . dat er.i ted.,; I n.,.
contrast, inﬂxglso yofmlsag a%‘%‘ieBB!Yﬁa%ioggﬁm &/3 %/%{e%glﬁ{ag e(ratf)aﬁﬁ%og(?talopraéllnr%
may be furthesmbbsiiRaseds tACConEintGstiss ah UOWeNt, aRe RexibilitPased isphal yst
is enployed as a curing catalyst and the exanple of its commercialized
product i ncl uskestDBFDLL aSilam oBlpaidtapandse sewtralyyaffeqieddulet yontreatce) case dfs
preferred that 0.1 tq 2 wt% of the curing cat al] yst i*?' contained to tlhet
total coati n§ESHPYEIN ;% preriorsbPIPREAIEH SUF AN 0P -EPEATINATIQR i FIVFRL ¢ he
content is | % ' i t?‘%ﬁﬁ ffect of the film of
pai nt na’;/&be?%zsftéﬁ?é;arlgc% éﬁy& ué)es']é ?ga}?lg%lgf:argg%%@t al yt |e§' function. In contrast,
in case of exceedi Agcck@ini %o tths yekhtvhdhstahaiaiéon igrynslogud M & eurbiree
i ncreased material cost of paint. According to this invention, alkyl
silicate expressed by the fornula 1 is 2c;: enployed as a surface nodifier
of the filmof paint. The conpound serves to provide hydrophilic groups to
the surface of the filmof paint with its self-cleaning effect of
di schargi ng sone contam nants floated on water. Several prior arts have
di sclosed their anti-strain PCM coating conmpositions in which silicate
conmpound containing the certain ratios of both silanol group z: > (Si OH)

P~ o~ A\ Y - - M



self-cleaning effect, since it is converted to hydrophilic material wth
hydroxy group lowering a water contact angle owing to water in the

ahnosphere and rainwater after the coating process. Mre specifically,

maxi mum anmount of silicate is floated on the surface of the film of= nadﬁﬁ_ 2002
thus bl ocki nggtiHe Theiexamale @ﬁrrrﬁ@mmleﬂn vz edles peHraxy T\telﬂrelr}?rleﬁerwe@ to

sel ect the s I|cat onmRouUn he ecul ar_.wei ght of 0 tog, 1y, 000.
| f the nol ec €af %8?‘5‘ e 15305 ﬁrotartlo 418}%@0%] a X gfﬁ”?ﬁ Qf rﬂjet?’é’a PBR™Xi t h
resin my |0H'%'Ia1¥1hf‘e %JéﬁﬁlaceTfleOﬁrétﬂrgx)ﬁflfn%fatmﬁfe TELROXNM) Shi y% e@)ra? P ed 4
wor kability as well. In contrast, 1 n-case of exceeding 10, 000 e degree
of cur a andpo]tvlmafuzmm:verbdweennmet]bamdlomdeﬁordmddéﬁyﬂ@ tﬁ[éwdld‘xbht}ﬂbé yofof

Cr oss- Irnk reaction in the filmof paint. In addition to that, the
pol yest er” baS¥deRbyu Ry ety ms%rararnet FRSE pROAAING o jthis; meetlrandnrgpdo

il mof pai ne R Y R B S o v B B, YRRt oo

of any def oagt,ng rae@rwrrwe 7850 IR%@MINE apbdl RiEseMINERAHISRESIMINE-747 and
conpatibility of both 1; -~ hydroxv unsaturated poly esfer resin and poly

al kyl sili caRESIMiNE&Wh(S&MﬂT%eCm EnsidnBIOR71 heBle-3ad dirtd BESIMES(AIBWED.)t han
that of silicate and non-reactive, they serve to prevent the surface
floating of Eprthentide exampleysef rrgeﬂﬂw/dertemwaralarrengmesmam@1 Biixedjfgrm

hydr oxy satu r I k by the
formul a TTIbCE %ﬁé‘ﬂg/}‘[ g\ﬁé ? %e %g %@?gr%gaée‘ %%% 1%}5’%%? @g{ﬁiﬁ&d? %"hr S
inventi on camﬁmnmmms QWNEIET eXITBl rRNCYRIPREB2 (€S TRE @i | m of pai nt

S as appearance and wor kabi | i ty even without the addition of any

dePoami ng addi ti veAawddirgyebi lisaduiveritic, Howevereferred t e @apbyofmdduixat i ng
t he above rangrlle@ a variety of conpati |I|ty rel®t ed g‘rlobl ens sueh as | ow

wor kabi | i t y/ ¥ ﬁrnfarleﬁmodm rﬂg mﬁ%ﬁ%t ogBadifl A0EEHRXRABLISYr rgraggneAé%%ladi ng
to this Inveﬁ“rxl ver, El'h tﬁﬁperv% F" eLgSl]tlgtl%ﬁOX\gtleg %kl}élsrtn ugr%ep% EIXpr essed

by the formula meri zat1on degree o Pn aIkI
groups ayge syhﬁirrhﬁr@a fbﬂhcbftlﬂﬁh mtnoﬁrr%éw@m@e@npmﬂ B& Sy @@layﬁir Wesin,
silicate. If the polynerization degree is less than 5, the surface

modi fyi ng ; pthedf frapeid dagerh:ea’emgmtf¢cmapaﬂ11y111t_\ed4m¢keq:>olt’estelomemasm,a} |1mesulstsm of
exceedi ng 80 th stor%gee st brlrt%and wor kabi lity of thefrlrr‘} pai_nt
may be deter frgpsierdng Thelpgine ~to. they upRer o st ad?ﬂ“é% sausy uc{:}’r%u fhe

i ntroduced i I Y et hyl group.
The exanpl esgllt(l) C%ﬂrglrllgﬁ{ap&c%gfﬁcﬁ%?g?%ﬁﬂ?{eﬁgﬁt h{%‘ﬁ]}#@@u t(I:tgtle]()$°frrcl ude et hyl
silicate 51 (Col coaé®r@hy) to @hftyinvehtibsatieist Jétt‘HeS &t )5 taeohwit ssidfi gat e
56, nethyl silicate 56(S), nethyl silicate 57 (Mtsubishi Chem). According
to this ¥nhvemedaning qull‘s1bp¢(eﬁem1|eéct0tthatt0@t] BogBng OoNUPYES ica. tlhéuscmrrtanem

nodifier is contained to the total .coating,compositi.on. If th nten
less than 0. E50thaR ot s - CIUaRT R S ARG POBITY HESIFRANAS SFaYh BE HARRS?

ni ficantl ce e
:!r age st abryeidd%gaof ﬂ% ﬁgﬂ 8%21 ? §§eaf)fr]9x&@8ﬁﬁ§%§%‘tg‘%i g?é;tg‘é’gi‘ 11% q/Qd Eﬁgad

i ncreased rrat@rsrtalhcecosb folim di peint Indy Bh@eweﬁc‘,}r iabfected! e Sﬂﬁﬁgtlmf&hﬂ)etyﬂa;n |yl
groups is relatiyvel y stable in the absence of water but their radical
reaction occueighti tlﬁ\etfpremler%me agbigr opra HW%OWO% merhquéburcée. n.
Ther ef or g, houl d be d tivate resin

Che i nrbf BtnCs o et ot aro oSl e erfhdedharRySpieFg b

i nvention, i Eaéﬂs RRERRSF ¥hd %u?i%E@Qﬂ hydrpxy E}Q\f IQEJQnél i {Jhe als%BE‘rtrﬁbHeéif in
hydroxy group of main resin and ot her conponents and to this end, al koxy
conmpound i s fofhAl petintotheherdm) ahe cse&tadmglea@erms iof iraplaasina &t Oiegeuring
stabilizer. Accordr ng to this inventjon, {)re erred to sel ect al koxy
conpound wi t Witheesimlayerifeiaget %r%iﬂaaraﬂ@}eregﬁtt g purfper el il patnt, fipes

mass average ecul.ar weigh is the storage stability may be
r educed. 8%?‘8&& 5%“8%%% qm ﬁ%ég‘?fﬁg]fi’ab‘bto its excessive anmount may
lead to urrhl bi t i ngatRRdeil iNGhiPinveRBoh] 1Rk d1al diringTAR cR¥ MR I8Sy Ghpabkoxy
conpound according to thi's invention i ncl ude KBM 13 (Shr net su Co. F
Japan), tri nmdtehydmpatinesoofmat lng BiGoby dicilita@ing Yhe twiieg wfIbodhthdfestemt e,
trimethyl orthoacetate and ADDI TI VE Tl (Bayer Co. of Germany). According to
this invention, it is preferred that 1 to 5 w%of the storage stabilizer
is contained to the total coating conposition, preferably in the range of
0.5to 1 wm% If the content is less than 1 w.% the storage stability

ef fect



‘may be mnimal. In contrast, in case of exceeding 5 Wt % nore corgpixctﬁﬁl 002
filmof paint nmay not be ensured due to further increased materi al oé a%c?
:3() curing inhibition. Meantine, the polyester based coating conposition
of this invention 11 "1 J UL ZOD2 may contain a transparent paint with
no pignment, or may be enployed to formthe filmof paint using organic or

i nor gani ¢ pipyEnend melamipe afgnr eflenge suiltatic phid deaptivatedwiitha sasomptaryi de
t he PCM pai nt vvith‘ag(?ropri. ate heat resistance and ch%m"cal pﬁ?ofi ng @s a
col or pi gnert™A So°PYHe HES AYHRT PIE JECDLr® PicghBESHSTAE be! furrTIPes
consi der ed. Jig EAERERSiRfudl PIBRerlnEtiG: HNBGSIHE ertel JiSHtHM NS
ferric oxide red, carbon black and chronme yellow Further, the exanples of
ext ender pi gdigohyimgtbaleit ndsiulfonicalacid craly dndnglinhpbehateng cuhfdnicl heid;
exanpl es of coating materials according to this invention include cold

rol | ed stieelamgpgc them, dithpisngprafesed gpe@mﬂoﬁ -telueee | saltppif- praige or
steel, | () copper._s t. and_tin-plate eel ;..among, t he the Ln_ .o
e al s arS RBy RO AR alio N et e o1 AT R nard PR i i

hot - di ppi ng g&Relvatdd WvidDs 1ebi-Q¥sBialed Sheelal ( Clhe ekMbebS G LRMBNES Of
pretreatnment material include phosphate, chromate or its simlar materials.
The exanpl esmateriaidiechezatisegondaer balise br-an rpbuyerceipoX Wrinipey ot i teetiary

pol yester-type primer, acrylic-type prinmer or its nodified prinmers; anong
them it is a¥péte prast der eapleyeskinstead g secpydarypaitae buthid isxprgsteed db t he
coating thod according to this invention include curtain coating, roll
Coati ng, br ean BRI SN, IARA End S Ay TRRRE (e P HeherdRPed VRIEW: ne
f of pai n§isha@®raidhiEk BeSSofPaist, Whikdan txdBss 8f derfitifyt Ailine Fa§ PRfHKGhet | M
o vary dependi ng upon the baking conditions. It is rfost preférred to
perform t he dakiaegopreotibms ofitpa2tit) tlhe28garGpiasr oB85h¢ sedéndayonadsnerideludehe
PCM coating conditigns. This invention hereein is explained in nore detail
based on t hedl8Ylaming edWSpPEPATHI Ut FIPRRAPRBATIIREr e-N-PropHREHRtes 1

to 16 and Cogpg{_@{léﬁ%gﬁegggcggs%gggﬂg%gggﬁ%fhgelgéﬁaég%{agﬁﬁgﬁﬁé)at&igxﬁ\z]g@ixa%r

conposi tion Was ( ent's represem
the foll o ngihabhmigd andNldinylNe- GaRithPpropPeesiseVasS ReffkpiTRE ) 1An{iRE

fol | owi ng conditions: a) underzcoating process 3U with a thickness of 5 to

7, u m usi ngdEd238yiax00tE, ( KopeadiDieemzpipsyoline eppigeohindi f Hepiepalinyes tied

primer, and I?“l)orgﬁgfirqg at g Oagpigprriaztg %?r(l:c?ur}gts o} ttp‘e 1;ctivating material can
significantly enhance the anti-contamination of a film of paint.

According to this invention, it is preferred that 0.5 to 2 wt.% of the

20 curing accelerator is contained to the total coating composition. If the content
is less than 0.5 wt.%, the appropriate anti-contamination effect cannot be
maintained due to the insufficient curing of a film of paint. In contrast, in case
of exceeding 2 wt.%, the radical curing may generate the popping at a film of
paint or shrink the film of paint.

25 Meantime, to prevent some inorganic contaminant with a very high
hardness contained in the film of paint, the compactness of the film of paint is
necessary. However, the extremely compacted film of paint may affect the
flexibility, thus resulting in deteriorating the processibility which is most
required in a pre-coated metal (PCM) process. To comply with this matter, the

30  film of paint should be wholly flexible, while its surface only is compacted in

the form of multi-layer structure.



"t JUL y?_' wind velocity 2 mby controlling the highest terrperature of
mater ial during the baking process to be 210 to 216' C. Hence, Jg.lf 93[ 2002
coating was enployed. For the baking dry, an automatic di scharge ove
(Korea Taesung Engi neering) w. =as enpl oyed. A coating material was a
galvanize it on of 0.45 mm prepared by Korea Posco at Kwangyang Bay. The
content of zinc pIAﬂCéddmgt o t Hds nigventian, wasugplavpentad curing mceeheeeapnem of
gal vanize it _on by non rinse chro NRC, Korea kerizing Co.)
Sthoa coat 1STOPIIBNE gF BheRSRachAgy RBTARTA AL Of e BHICIES difpd iion
of the foll ow L€

%Bg&ng 111?% Bh ro”?n ﬁe ilnag c haged 1?&9991&&1'8‘?1 aﬁﬁih \%(thn Al ust

except for t ol ve e coating sol'e eats wer e
the fluidi tYméﬂzd MhgC gshétataf fﬁdme the@ablipgorimaheingametdBnulfade WiefRt of the
mll/base (MB) A mixture solution of cyclohexane (Kodac Co.)/Kocosol #100
( Yukong) Smi xiéln joh pRintds previtled valﬁh%wl@mt corbiratiudof praxeety pohyasstafaceesi n
to make the solid conten . 1102 hi ha apan _or DuPont)
and 39 of  NUOSPRRERARES 8 sORp(PesurL&Ring ateisatyt At By FiniiGs Pudeud B3
each pol yestergeseh hdfietl thiR g)ﬁﬁ{ta'cé?ﬁrbe ngiélﬂl\f@@ By dcn ng Iﬁaﬂhésstobead
of 1to 2 nmto the resulting sol ttion. The xture was di spersed for
m nut es usi ngnilitameshslyeptarpat dirgpeicdatargaliREdibkviihantikartea flexésie cllin ofThe
particle size of less than 5 ,u mwas prepared. Manufacture of |etdown
(L/ D) The fadP3ishi ng material s vvere added to the M B, so prepared, to adjust
2; > the rat| o of ment and resin/. curin ent/ curing
accel erator/ supplsg’bf@mcala(:&%r ﬁ%c Qc?éeé(fe‘fvéﬁ tfrtiﬂfyl B“Egtéﬁfg? JHf Ze?
W fier/st OJL&gﬁeﬁlfeﬁpdllch¥§1% RECREALPI @1 Nigd kelewh 11T ARl £R1idA ARdh -
viscosity="of the finallly prepared coating nmaterial was adj usted to be
100 seconds/thiecnatfaCaplutdtcaits RiglCvolalitity, 3hus eomyphctihgd-the suf¥a@e of tHakilra dfa
Exampl e (g) Conp. Conposition Product Exanple (g) 1 ~2 ~34j) ~61 781
2 3 Lexorex Painp ghultoniczerigd igssionitag- fo the pairjeg rasselerpdamp snentigged in the7o
resin 11-164

T 55 25 adOrckoibg Rt A eyl b berdget ool Etkeninfd sl ATRd® 0

1168 ') 50 3Qirhethly 1 &nIR] ardy Fidth gnl,m@lacure | 33 ~2~125~251 Curing
119532) accel erator Nacure ~ ~ .51 3.5 ~~31 1419z2~~
Suppl nental j 1 | Accoudmggtd\l&usmavﬂutiom.ﬂt i9 preferiedotHatd.al Go B QtPo aflth@. 1

accel erator 210720 R671121) 551 5551 5 5 5 5 Supplenmental curing agent
R67. 3022) 5 sipPlemenial curing scqelgrabey is coptaipeq tp the IO I goating rogpositien.

modi 11 or v 5 g Sgreg R YR R bbby orbc M i BT

I ~31 3 St REAGM G Abihel Z@FacE MOARA)fil &f k:aihtlmg Ibel inKBNc33)1n' cn’fhhasg ih 3 |
j Polyflow ~ ~ | ~1LeveII|ng 90- 505) addltlve{]spalonj I
L198067? 20  case of exceeding 2 wt.%, the curing promotion effect may not be gener ated due

to the shrinkage at the surface of the film of paint.
. According to this invention, an isocyanate compound deactivated with
malonate is employed as a supplemental curing agent so as to prevent any
curing at room temperature. Such supplemental curing agent, via urethane
25  reaction with a resin, serves to prevent the formation of the film of paint with a
very high chemical proofing and the infiltration of water into a material. The
examples of isocyanate compound include isophorone diisocyanate (IPDI),
toluene diisocyanate (TDI), hexamethylene diisocyanate (HMDI) and
hexamethylene diisocyanate trimer. It is preferred that the isocyanate

30 compound suitable for thermosetting is selected from the compounds with no

double bond, showing no yellow discoloration. The examples of these

S



+Pigment , ~~ o~- | 125 ~ 125 125 125 125 ~ 125 125 125 125 125 @«iZ ~l,.14
-1"JuUL 2002 Tabl e 1b Conp. ' Conposition Product Exanple (g) B rrama ?(&5?
9 10 I 11 12 13 141 15 16 4 5 6 Lexorex 70 ~ 1 70 C906-851> Pol yester
CRF0003s> 80 70 60 85 1 ~ 1 resin SK A9600 60 7~ 1 60 ~ 80 R3310% ~ | 70
Resi mi ne | 8omp@uigisiingluge Restgodsre7Rlz B3Y5 Nl 20D {BaRersi i oleGerrhany); aBd,

curing agen R ne 5 710 Beetl e BE6301s) | .!
Nacur e 1953%@%%12%6]737’@ ?{?7% g f@g%%&? gﬁé Z“ C@P&‘t"dF“NHE%Pga%*d3C“£“§%~

I XP-38328> c

AC340129> acgé‘l,'?@kg?ﬁ?é%agﬁ?% SrEbSsRd Y o g Rpfemithymdy %gfg‘b‘gw SRR 5 5
5~5~5 SEBléwl discol&apipheeenhal fibhr bhpaagent Tierd@BF07 it is preBLdd ¥ Sha) |
ISCurlng TDL=1~) 0.1 ! 0.10.1~0.110.10.11 0.10.10.10.1~0.1
| catal yst MocBe(Ep compourpl deactivptabwily matanaesdiuchas ethylgnglomptao 10 12
-]I'-EG]:'Z i';) g §C§4§6 %gjéﬂpﬁ I\9E~th}<0 11%<\I?eg4-tfb%§3 1§ Hlef%n?d-ls-ﬁ ata9|:l58| g»;.'tl 70 01!,’ the -

%215 12% Egg li{igng@gaﬁ%ﬁmaqg%m 4 @@g@'@agm t&m nitaltﬂc%%{}ﬁg Pc}]l%ﬁﬁé,\‘,itgpg? 1;1 -

Leol ex CO06pB&ferdlinuhahé umegge 6l hab BxwiCo. If thel goz(teﬂxDmGesq) thaﬂﬂ walberhe2)d
nunber average nol ecul ar wei ght (1500) 2) CHEMPOL 11-1645-A: Manufacturer
(CCP Co.), TepigtaBeelfectafthafiim qigoint maitherdefodprged nolrecanteast ~inajaghpt
(4500) 10 exceeding 10 wt.%, the material cost of paint may be further increased.
According to this invention, a tin based catalyst is employed as a curing
. catalyst and the example of its commercialized product include DBTDL. Stan BL
(Japanese catalyst product). Hence, it is preferred that 0.1 to 2 wt.% of the
curing catalyst is contained to the total coating composition, preferably in the
15 range of 0.5 to T wt%. If the content is less than 0.1 wt.%, the acid resistance
effect of the film of paint may be deteriorated due to reduced catalytic function.
In contrast, in case of exceeding 10 wt.%, the yellow discoloration may occur
with more increased material cost of paint.
According to this invention, alkyl silicate expressed by the formula 1 is
20 employed as a surface modifier of the film of paint. The compound serves to
provide hydrophilic groups to the surface of the film of paint with its
. self-cleaning effect of discharging some contaminants floated on water.
Several prior arts have disclosed their anti-strain PCM coating compositions in
which silicate compound containing the certain ratios of both silanol group
25 (SiOH) and methoxysilyl group (SiOMe}) as a surface modifier, but prior to the
coating process, the reaction of silanol group with hydrophilic chemicals or
water in the atmosphere may lead to the poor storage stability.
In contrast, since alkyl silicate of this invention (expressed by the
formula 1) employed as a surface modifier of the film of paint contains no
30  silanol group, the polyester based coating composition according to this

invention has excellent chemical proofing and storage stability as well as the

9



- 3) SN-830: Manufacturer (DSM Co.), Tg (32 C), OH value (40), nunbe!i 02
aver age nol ecul ar ~nTei ght (4500) 4) SN-805: Manufacturer (DSM Co.?)| QLBL(%;]
C), H value (85), nunber average nol ecul ar wei ght (3000) |IU 5) CRFO0031:
Manuf acturer (KCC Co.), Tg (38 C), OH value (55), nunber average nol ecul ar
wei ght (4000) 6) SK A960: Manufacturer (SK Chem), Tg (20 C), OH value
(20), dunbemselwieaageg mbieet wimme Wwas ghtv¢daDO) hy)ir&31811i0: memial acit urhyelhrok KCC
Co.), Tg (35 C 27 CH val ue (60), nunber 1;~ average mol ecul ar ~n| ei ght

(3500) 8) CHVREPIeWeriignarudictcantaceenele ewiyg ta waleadn ke réarospheig and

met hoxy mel agine ~EL N c '« shoedght  of | han 1000 .and
solid cont egg}l{g}atﬁég% )55 H%Yk}g}w%gr%ﬁuﬁg{?{%? EFC?F(I%%E% 1&8.95?5“%‘ rgr%’toﬁggfl)f
nel am ne resilftatdisglodtsd 0a thy peifavd bhtHelfansof paine ARHE BlocRinBa% ihG 1 HYMEFL
1168: Manufacturer (CYTEC Co.), a nelamne resin (a m xed type of

met hoxy- but xyhyepup)wakerh Heecsdt isipebetredtto oklegdthe dilipat@\iuBLp@TRd with
hethonyores it eyt T MR DG, U8 Bl 187 B i tgayan
RESM NE 747:; ufragt - D )onc | ami e, sk, (f uld Xy
oA ne tyno oy K s AP el falth tesift ot RQRHe F5HC b HRe

content of 98 ARhGEIMMANEYOH2: arhrmbaebiligr af¢ SOEWT! AnCeontragt, MR! aaBenof
resin (full methoxy melam ne type) with the solid content of 98% 30 14)
RESM NE 797 exfeastingd0¢l08r thesdedree af corg and athémptoperties immynbelidwerkdogu@0%

2000 et oy anifhel P o SrSbtkracen: i s Mt Fevisee 30,2 Rision siebrer
Cont of 9850 10 08 512 Rasar S urealPrdBpK 7 (7, TR ] S oGty 2

of Japan), adwahtigedub g dif i{ expdessastrbe dther éftreﬂuhmafz’opemite@pf fe high yrer

i zation degr ee of 5 to 10 17) Ms-56: Manuf acturer & t subi shi Chem cal of

Japan), net iR sidaee wgreu@g_embw@uk@bﬂw reyviea wythgiut the relditppedr izt i on

e a0y T P P R Sl IR, KB PLaT e 2 1

30 19) W& 5@&@'6X\W£ﬁﬁ5’c€degoﬁ%tre§ ‘%Qéiﬁrﬁn%?)ma%ll SficaléPaihce the surface

met hyrlsilicate (expressed by the fornula <~ t’h the pol ynerization

degree of 3Q@etcioA®df these additives has lower than that of silicate and non-reactive, they
serve to prevent the surface floating of silicate.
By adjusting the molecular weight ratio of said hydroxy unsaturated
polyester resin and polyalkyl silicate expressed by the formula 1 to 1:0.8 to 3.0,
20 the polyester based coating composition of this invention can demonstrate other
excellent properties of a film of paint such as appearance and workability even
without the addition of any defoaming additive and leveling additive.
However, in the case of deviating the above range, a variety of compatibility
related problems such as low workability /chemical proofing, paint coagulation
25 and poor gloss.
According to this invention, it is preferred to select polyalkyl silicate
(expressed by the formula 1) with the polymerization degree of 5 to 80, wherein
alkyl groups are substituted into the main and branched chains of polyalkyl
silicate. If the polymerization degree is less than 5, the surface modifying
30 effect may be significantly reduced. In contrast, in case of exceeding 80, the

storage stability and workability of the film of paint may be deteriorated. The

10



20) ‘M5-57: Manufacturer (M tsubishi Chem cal of Japan), nethylsilicate 7 ;
> (expressed by the fornula 1) with the polyner ization degree of {QQ 'Hg 30002
21) Manufacturer (Kungang Korea Chenical), isophorone diisocyanate (I IL)

bl ocked by et hyl nmal onate 22) Manufacturer (Kungang Korea Chem cal),

hexanet hyl ene cliisocyranate (HVDI) trimer blocked by nethyl mal onate " ?U

23) Manuf actexperpleBaf/alkyCgrowf intepdmeaeyd) intd dxamadn hpHdrancliid clopTandtde
(HVDI) trimer bl ocked by methylethyl ketone 24) nufacturer. (HUL . of
LS R )1 SOBRBIORE SinTLaEy i B FEBIPIB) GeRthenyy FemmPerip ket saiksbe)
Nacure 1953: ;B nOF fQu j ' N i

(di ssoci ati g#%aggng?r@?%rrg&h%?gktg Regﬁf‘iggfégﬁfedgé‘)) %ﬁﬁ%gl}%ﬁ%go ?ﬁanu z(i:cot')ﬂr er
(KING Co.), rdethghyllfutd 66 mettgildildeacbbi)f eRthyit dliepexy MdEbubibki Shesiation
tenperature: nore than 160 C ) 27) Nacure 2107: Manufacturer (KING Co.),

p-t ol uenésul4ewirdingctal thisdoventaemdt w phefieered thay Garitmd O(dit.§6s ot ithe isanface

t enper at ur e: re than 115 C ) _ 28) Nacure XP-383:. Manufacturer (KING Co.),

di nonyl sul f 3RP i oAt 5 A ORI gompasition LEGerit g loss than

t enper at ur eig dmp Lot RAR dA0cICahink! effect &f 4 A )L Taycacure, 401
Manuf act ur er (Tayéék%o. o?chplgr%? %Cgc%ecy%ﬁfé?\%e(ﬁeg%ﬁltf%ﬁi’gcggcsl%ﬁ%ag&y
deact i vat ed radtited. erlni @ntrasty ineraelios sradealin® m0 tvenP e tied stoeagansabilithan thd0 C

) 30) DBTDL: Manufacturer (Songwon Ind, of Korea), tin based catal yst 31)
TEOF: Manuf d8fruplepaipHmas lepdetgriorated avith merednerphend meteiaterat @yailvoA:;

Manuf act HULS, Co. of U.S.A ). triethylarthoacetate 33) KBM13:
Vanut act i er ( shi RBESheGiem be Sl TrehaR St e ax S e ke abl TAHS Ti Ve

T Manuf act . : Ry L =Ll ue i =anat e
e S e o St il S

| evel i ng addiyidreey 3dpupi(<PH) @if rksih98TheMions dicshogd HeQlssigmid tCdeaaivate
Japan), acrylic leveling additive 1;> Experinental e_xarrﬁ;2 e: Physi cal
property tedtydEaxh egoupidgesivnipodictiilon of peirgrarpaivianize she ERateptes! water 16
and Conparat]ve exanples. 1.to s.eml oyed for a bar coatin bar 6)
and hr bugh A% T Ry Biroklelion 55" MRS5S bedelahy HERY Bthbibdiofr®
di schar jge 28neMARd iA @dr&wf rBﬁFrka WRdn RESRARO othth & ongSehdrits Watiets hgyn in
the follow ng tables 2 and’Zgb. Exper inental nmethod] 1. doss (60): The
60~ gl oss f @nd;, hikdxiylaongfoypad istcontsing@ as tinetbtalsicaging cphgsssitiec hs net¢BYK Co.
or SHEEN Co.) 2. Hardness: The scratch for the filmof paint was eval uated
using Uni pétadiilizeny t disresings tg dhimyinventigmgite it apefsrrert iomeleat talkoxne

4 m ol bl SRRl B ) T AP Th PlE  Ph DP e o
Iﬁlr o ﬁgg;datslh%emeraée REREERS | Whight Ys 1wandhifoer Rt <&8st StdiaNinehdNBe Sane
20  reduced. In contrast, in case of exceeding 1,000, its excessive amount may lead
to inhibiting the curing of the film of paint. The examples of alkoxy

. compound according to this invention include KBM 13 (Shinetsu Co. of Japan),
trimethyl orthoformate (HULS Co. of U.S.A.), triethyl orthoformate, trimethyl
orthoacetate and ADDITIVE TI (Bayer Co. of Germany).

25 According to this invention, it is preferred that 1 to 5 wt.% of the storage
stabilizer is contained to the total coating composition, preferably in the range
of 0.5 to 1 wt%. If the content is less than 1 wt.%, the storage stability effect
may be minimal. In contrast, in case of exceeding 5 wt.%, more compacted
film of paint may not be ensured due to further increased material cost and

30 curing inhibition.

Meantime, the polyester based coating composition of this invention
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— 1 (~UL ~~~"2. the filmof fim-~n=as placed at roomtenperatur a and

t hrough 180F pr ocessing, Scotch tape was used to v~=ind the proc'ésseﬁ”.siZﬂ@
for evaluation of detachnent and crack. [Evaluation score: no crack (5) -,
~ full detachnent o~=ing to the 5 occur rence of cr ack (1)] 5. Acid

resi stance: After the filmof paint was stained with 5% HC solution, its
adj acent surmaFecopbRiraerangRAIgBhpaing avith nei pigmeasedt mey dedersplyed-to farm25 C
for 24 hours.to.evaluate the acid resistance. r;.Eval atjan score: no trace
(5) <-, -~ e HERCLIHRNESDE-Tieags & FIRESINIE)PISEIRET elfde PEFretestio palsst 6.
Base 1 esi st afhighldftiwhif b R0lddPHMCVr 5%t $hid BFEroPTIAD hrar Riotidm

hydr oxi de sol uti on, its adjacent surface covered was deactivated wt

vasel i ne andaisd obeimadal 2Bofifigas A4ohaupigniantevAldmtiee biidc patticleest piganes:.

[ Eval uation score: no trace (5) <--, -~ full detachnment o~n=ing to the 1: >
occur r énceshstuldrbeyfily gonsideredearihsnexsenplsriol atipment Thaude| Gyastinp e,
~n=as sprayed, by a m xing _solutjon of distilled er and, 10% car hon Dbl ack
and stood at tl%%‘?‘o‘&l%ﬁ' %5{}? gglciﬁfg%ﬁ@%pﬁéﬂa%gn%%&%e SFHOWnd FigEEgthe
~n=ith a sof i i 3 :

di fference (%xa%ﬂfe%o‘f%x%1%?%ﬂ§@1&tgﬂth (S)h%e[—@?ﬁl' %gg'cg u#lga§%%g\§/§\%{é&uﬁg%h was

controll ed by B tyfe ¢3idphs)ofusiatiggQuidtdtials @c¢@dANEDL this. inebntioS. iAcudand
then, the cycle was radiated at 60 C for 8 hours and condensed at 40 C for
4 hours to cetpardlachstegluzicghesdinning skeslt ieleae-zinet stael, qilloysplpesstest, t he

film of int. 9  Storage,.stabjlity: After,neasuring the i.nitial vis ity,
the Fi1 nlor  RPosTRet g uBialy ShelvmenEings: B aithy hiidteSsall SE h
clg@nges in theeVicCRPHdtrdbinet SEQYHA, MindMbtid) bREAEBSaRf aliB§-dihfem of
pbnt. 10. OJ'[%O{)I‘ )(e)xposlur enanti -(C:'(ont ?alm'nr}ati on ?fggfg The(tfgli%larh ofa pgiﬁnt ewas
br oken by t hgealn@lA). of 45 ancf exposed to the outdoor to evaluate the
anti-contamnation (~~ E), ;i() 19 -1 JUL ~flflz 1 (7 Tahle 2a

' Conp. Exanpl e (g) BaiHRfTe the) eXERPIES 395 @rgreatmenty suatetal) sadyde opbusnivder

ngns?ll) TBE/ggl{_t%qrgaqgsgr (M bl matdiatd! il eHxa~rIZL}|5te|s’02fH uﬁgieHr-IcoHatTnlg_ 'nbhterials
15 include epoxy-type primer, polyester-type primer, acrylic-type primer or its
modified primers; among them, it is most preferred to select epoxy-type primer.
The examples of the coating method according to this invention include
curtain coating, roll coating, precipitation coating and spray coating. It is
preferred that the film of paint has a thickness of 5 to 25 u m.
20 Further, the baking time can vary depending upon the baking
conditions. It is most preferred to perform the baking process at 250 to 280 T
for 35 to 45 seconds under the PCM coating conditions.

This invention herein is explained in more detail based on the following

examples without limitations thereby.

Examples 1 to 16 and Comparative examples 1 to 6
The polyester based coating composition was blended based upon the
chemical contents represented by the following table 1a and 1b. The coating
process was performed in the following conditions: a) under-coating process
30  with a thickness of 5 to 7 u m using EJ2751-Y005 (Korea Chemicals), an

epoxy-modified polyester primer, and b) baking at 280C for 22 seconds with

12



5008~13120.5100.60.30.31 0.5i 4.6contam nation..... ~ E
(Monam Co.)Processibility (2T,4 '4544 ~44 ~4 ~4 ~44taping)5 % HGL,, 24 hrs5
~ 5555 ~55 ~5 '4 ~445% NaOH, 24 hrs ~55555555444Car bon0. 39. 51. 1 ~x.JoalUi 2067
~1.00.5 10.3 13.8 ~3.8 ~3.0contam nati on4E4. 644351 4045~ 4045~ 4540454035
'Storage stability~ ~~~of | ~~00~~, ~xX' QOQut door exposure 7 1 0 5~ 191 1.0
1.6 1.2' 1.5wind gelozitg-2 @ Ipy contgelbimg-the higlhdsh sarhperatuyegofgnpterml duringitbie

20f12 Tabl e ga?king process to be 210 to 216°C. Hence, a #14 bar coating was employed.
For the baking dry, an automatic discharge oven (Korea Taesung Engineering)
was employed. A coating material was a galvanize iron of 0.45 mm, prepared
5 by Korea Posco at Kwangyang Bay. The content of zinc plated with the
material was 87 mg/m?.  The pretreatment of galvanize iron was made by non
rinse chromate (NRC; Korea Parkerizing Co.) with a coating amount of 20 to 40
mg/m?2.
Further, the chemical composition of the following table 1a and 1b was
10 based upon the solid contents, except for the coating solvents. The coating

. solvents were used to adjust the fluidity and viscosity of the coating material.

Manufacture of mill/base (M/B)
A mixture solution of cyclohexane (Kodac Co.)/Kocosol #100 (Yukong)
15 mixed in 1 to 1 ratio as solvent was added to each polyester resin to make the
solid content of 70%. Then, TiO; (Ishihara of Japan or DuPont) and 3g of
NUOSPERSE 657 as a dispersant (BYK Co.) were further added to each
polyester resin in a 1L tin container, followed by mixing a glass bead of 1 to 2
mm to the resulting solution. The mixture was dispersed for 90 minutes using
20 a shake-type dispergator (RED DEVIL, Korea Chemical). The particle size of

less than 5 u m was prepared.

Manufacture of let/down (L/D)
The following materials were added to the M/B, so prepared, to adjust
25  the ratio of pigment and resin to 1.2/1: resin/curing agent/curing
accelerator/supplemental  curing  accelerator/curing  catalyst/surface
modifier/storage stabilizer according to the following Tables 1a and 1b. The
viscosity of the finally prepared coating material was adjusted to be 100
seconds/Ford Cup #4 at 25T.
30

13



‘ConpExanpl e (g) Exanple (g)ltem91011121314 ~15 ~164564 oss

(60~) 9484858694909293914540Har dress (M t-Uni 2HHHF2H ~H ~2H ~2H Ig(
~pensi | ) Magi c0, 40. 70.5 ~1.20.51.0 ~0.40.2 10.8 ~3.8 ~2.0contam na 3
sibility (2T, 45554 ~4 ~4 ~3 ~555 Itaping)5 o HCl,

45% NaOH, 24 hr s555555555344Car bon0. 30. 51, 21. 30. 4 ~1. 00. 3

(Monam Co.
s55555 14

~

10.1 14.0 '3.54. 6contam nati on~ EQ U V glos ~4395 ~952044 ~45 ’
~452526 | 28( Pom5éHtibih S St Pragectst chbi lity ~o~-+Xan (8) " o~c ~~OX | Ep
exposur e' anti - cont am nati on0. 30. 51..50.50. 5U. 11 47.85.59. 9(~ E) X%E‘pe(g)
described above, the pdlyester based toat|ry corpos tli en!for [asti - stfapn] 3
PCM out si de[panet ou,c:urui ng—tothis—Tnvention can beeffectivyetviused—in
coating an [rchitect ur dILPOtR out sitde| B@nel with 't A@ lexcal | ent corf nati on
of propertiges such as arft30c®nt amination, |acid r jesistande, u~eatherability
and sel f-~n. ~as{i, &gePr F@'iér}{ Oy\,her ein it cagprises: the | 170
hi gh- ~n~eat her-reshstanclg f@ésﬁ er based| coalti ng conposijti on contai ni'ng|a
1 o hydroxy| unsa W at ed 'go ter |resin usingl benzene-free agid nomer and
a nel am ne curing agent mg@(ﬁ)l ve i ngredi ents|, ggonprilses the cerﬂ ain 80
chem cal copposition ratio—of sut-font-cractd—deactivated—wth segondary—
anine or epoxy resin, H 51%@915‘8n| c|aci d depctivated wijt LYFIeﬁt@Qary ami ne
c) an isocyanate ~1 g TID,OQQO‘Zng“rpound deactj vatje mﬁ@ nat e, d)
tin based clring catalj,f},me yal-kyl - sj |4 cate; an §§ o) ;!r@n /
conpound. | n péeihirgné ar,cyning 3|BBI yeastelr XMased [oat| ng conﬁosi t}i on|for | 30
anti-strain B@Mngtbtg@hde %Jﬂefi'ngé‘@ dem_Jnst [ ahe otT1e§0 gxcel ent pro tres
h as appear ance and lwarkabhi f _afilmof palnt even \ thout” L he
a‘ tion of| any defoam rcgrmed@ﬁf)iome and | eyel i ndg0addi tji ve |by i ntaining the
appropr fatg scope of molecular gn of T botrhhyci T joxXy junsat ur ated
pol yest er reS| ‘ﬁilga mei NATESi n and3pol val kyl | st 1) Gatle ag a s f & 1
nodul at or . @é G9P°’2°B() 23& 11 JJLL 002 CLAI MS|Whatl is|cl ained
is: 1. A poyd Lﬁra'i%se QaLi Ng ¢onposit|op for lanti|-skraj & |PCMIout $7 ge;
panel consisting of a hy g y unsat uf at ed poLyester resijn,” a nelam ne cur
ing agent, curing acce ajar suppl efrent gl cur ilng agentl, a
suppl enment al Sﬁpphﬁlnﬁﬂ)cel erat or, storage stabilj zer] ang cur i nc%
cat al yst, wherQlun1 PORGIESt er ber]edoc%aﬁi]npoéon%ési(?-ﬂcrp1utonler )1 101
conpri ses: @C e‘? 80 0@ % of |t he| hydfroxy! unsjat urlat ed pollyestier resin;
b) 5 to 50 Jl pel-am-n—curi-ng—agent 461051t o0-3 =n=t - %of
sul foni c acj d deacti v tdtb%iln‘l%lh a secondary anj rfe ord ép@xy Legi h; |d) 0.001 5
to 3 \A}t.%ofs%mlffmﬁﬂéa 3@3 gactivated wth a terfiary armine; €) |1.T0 10
~~t. %of ahchsiogsgenat nound | deatt i vt ed with ndl onate, le) 0.1 fa 2
w. %of atin based curBLrEg75atal)st; f) 0.5 to 10 w|. %]|of bolyqil kyI 5
silicate expressed by tihefottow g formura;—andjg) 4 to 5 w90 7 m—
al koxy conpoun&:WERS OR BBRDD™S| - O0Si 1 ORS 0(11 ONCRB1ORE1H @t |vhk éih R,1 L0.1
R-, R~ ReatahibtRe,! are i ndependent |y | ower | kyl| gr |oups of C-+; and
s an integer of 5 td §8.5710 10 hlo 20 10
Surface -
modifier | MS-5617 10 | 10 | 12 10 | 12 5
ACZ4263118) 10
TEOF3) 2 13 313
Storage
stabilizer TMOA?) 2 2 2
KBM-1333) 313 3
Polyflow 1
Levelling | 90-50%)
additive Dispalon 1 1
1.198036)
Pigment 2| o 1251125 11251125125 (125|125 (125 | 125 | 125 ]| 125
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.A.3.AS. 3. AS, . AS, . A@

, JA@9. ASl , . A@. A(39. A. A ASA, . AQly?. A@. A, . Af{,. ASN?. A@. AGR AR AQ), . A&m
ASh, .Aa, . A ( ,?MZcNWd f i u s =1 JUL 209
"~ytoj e [V]ca] ca] ca] ca] ca] ca] ca] c$al] c$al] ca] cRa] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRaU] cal] ca] ca! $/ yU>CP" E#y[ >0&X} xsni d_Z] ca] ca] c
aJ cal cal ca]calca]ca]calca]ca]ca]ca]calcalcalcalcalcalcalcalcalc
aJca]ca]ca]calcalca]ca]ca]calca! X +? X

16! z1 " o8 " #QeMNoE (1) heokixdC20e 8P ciavafacilieey] (fadlen)@n) dagd AP E), OH value (90),

a]J ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] ca] ca]lca]ca]c. a]ca]ca]ca]ca]ca]ca]cal***
H+/ 27 3d3p367 7188888 299mge, mplerulac xeighDOBBEE| wr ngb] X] ] ca] ca] ¢

U eal o2l cal cal o2l sall caleal ol eeledl el ool sahenkedl ol sl edes) ept aleat oo

SSTTUUZ2VnW NN = i
T ca] o] oa] e bt RedpesrIuFeA SRR a]) <7 Sl 6o Cal cal caf cat ULt
aObbbceccd\ dddHeef3)fdNmdoZnaghalhbier IDSMINS) X G388 COH value (40), number
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caﬁ caj] ca] ca]ca] ca]ca] ca] ca] ca} calca]ca]c
al ca] ¢ aU] ¢ ayerage molecular weight (4500)

Li' k/ kvkl b $plp2p3p< DtJtVEIW Xtattt Qu | gb
4] o8] oal cal oa) cal DA BaNH Ay ey ATEmR d) 48] @4 & ATTaT 8T B e ratfber
a] ca] ca] ca] ca] ca] ca] ca] ca! wbx
y]Py~]yyy]+zK]zz?%‘ff{a £l @ﬁ%ﬂ%ﬁ}ﬁ%@%@%} xsni d_Z]]]ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca]ca]calcalca]ca a]ﬁﬁlﬂ‘@ a C al-ca a

a]m] ]ca] 1:(;! 1I'bNLx| ]Z% vV(Q gb?%"] %:\g%](}g ctgl cla] iég]@cg?%g] ]g%atﬁ(ljg] cb‘H value (55),
aM] ca] ca] caledlecalerlgeahorkarkaalignl @aboy al caUl ca] c*a] ca] ca] ca] ca] ca] c

al -z QX J49?MR[ [ BHU wr nhc”Y]]] ¢

a] ca] ca] ca] ca] ca] dg]dapdadddpottdctaiec 43K &llem.), Tg (20 C), OH value (20), number

a] ca] ca] ca] ca] ca] ca] ca] ca] ca]_ca% ca%)(g)a] ca] ca] ca] ca] ca] ca! Uny~(#AFO L+| wr mhc

AY] 1] ca] ca] cayeape apelstelar atishi @4

aJ ca] ca] ca] ca] ca ahcal cal cal ¢ calc c.al.cal,ca cal cal +vZ5
SANPOT L] we mhnvy] KeHCe AT AT Rbiaay PKEELE BNy Ty iy ShRIGE)68) Skt
a] ca] ca] ¢4l cg},&g]gg%@@]ﬁg} i ﬁd@g@ga] c$al] c$a] ca] ca] ca] ca] ca] ca] ca] ca?M fH
* 10028 () - 109Z&°() - ! 109&&’ (§-L 10%Z& ()-' 109%Z& ()-:y: 109Z& ()-L
a3l0%&' () -iZ~_>* BWUWYMEL 303: Manufacturer (CYTEC Co.), a melamine resin (full
[S' 1096& ()-s9#109%%&' ()- ! 109Z& ()-s! L09G&! () - 45 1 109&Z8&' () - .
@0%5& () - chfeshoxomegmpogtype) mith sromlegulsn weigho less- than 1609 gnd)solid
f‘!lO‘VZ&'()-!S‘t10W:£%§%SZI\I\Na bcdl}[M1 10 10
10! Y<nL09&' (FOHF7PHTDOR® () - 510028 () -4 1 109%Z& ()- !1' s+#10% ()-d f u $ s
|];M?1 10! LS 10%& 3)6‘2@%@5@#&1&@’&@1@(%@@%@, Q) melti3) @M meStebit -
3) 1096&6& ()-- "a?MPl ’

20 (high imino type) with the solid content of 80%

. 10) CYMEL 1168: Manufacturer (CYTEC Co.), a melamine resin (a

mixed type of methoxy-butoxy group) with the solid content of 80%
11) CYMEL 370: Manufacturer (CYTEC Co.), a melamine resin (a mixed
type of methoxymethyl-methyol group) with the solid content of 88%

25 12) RESMINE 747: Manufacturer (SOLUTIA Co.), a melamine resin (full
methoxy melamine type) with the molecular weight of less than 1000 and solid
content of 98%

13) RESMINE 7512: Manufacturer (SOLUTIA Co.), a melamine resin
(full methoxy melamine type) with the solid content of 98%
30 14) RESMINE 797: Manufacturer (SOLUTIA Co.), a melamine resin

modified by 20% styrene arylalchol with a very high reactivity; a modified
16
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16) MS-51: Manufacturer (Colcoate Co. or Mitsubishi Chemical of Japan),
5 methylsilicate (expressed by the formula 1) with the polymerization degree of 5
to 10
17) MS-56: Manufacturer (Mitsubishi Chemical of Japan), methylsilicate
(expressed by the formula 1) with the polymerization degree of 10 to 20
18) ACZ42631: Manufacturer (Kumgang Korea Chemical),
10 ethylsilicate/ ethylsilane (SiOH) with the polymerization degree of 20 to 30
‘ 19) MS-56(S): Manufacturer (Mitsubishi Chemical of Japan),
methylsilicate (expressed by the formula 1) with the polymerization degree of
30 to 40
20) MS-57: Manufacturer (Mitsubishi Chemical of Japan), methylsilicate
15 (expressed by the formula 1) with the polymerization degree of 20 to 30
21) Manufacturer (Kumgang Korea Chemical), isophorone diisocyanate
(IPDI) blocked by ethylmalonate
22) Manufacturer (Kumgang Korea Chemical), hexamethylene
diisocyanate (HMDI) trimer blocked by methylmalonate
20 23) Manufacturer (Bayer Co. of Germany), hexamethylene diisocyanate
(HMDI) trimer blocked by methylethyl ketone
24) Manufacturer (HULS Co. of U.S.A)), isophorone diisocyanate (IPDI)
blocked by methylethyl ketone
25) Nacure 1953: Dinonylsulfonic acid deactivated with secondary
25 amine (dissociation temperature: more than 140C)
26) Nacure 1419: Manufacturer (KING Co.), dinonylsulfonic acid
deactivated with epoxy resin (dissociation temperature: more than 160C)
27) Nacure 2107: Manufacturer (KING Co.), p-toluenesulfonic acid
deactivated with tertiary amine (dissociation temperature: more than 115C)
30 28) Nacure XP-383: Manufacturer (KING Co.), dinonylsulfonic acid

deactivated with epoxy resin (dissociation temperature: more than 120 C)
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6 42NANSNGN7 NCJ\IN@PP—G@f!I&\@ Rlol QYESS: (N @i AR (@o’usha Co. of Japan), acrylic

leveling additive
36) Dispalon L-1980: Manufacturer (Gusumoto Co. of Japan), acrylic

leveling additive

Experimental example: Physical property test

Each coating composition, so prepared from Examples 1 to 16 and
Comparative examples 1 to 6, was employed for a bar coating (bar #26) and
through the baking process at 280 T for 30 seconds in an automatic discharge

20 oven, a film of paint was prepared. The results were shown in the following

tables 2a and 2b.

[Experimental method]
1. Gloss (60°):  The 60° gloss for the film of paint was measured using a
25 gloss machine (BYK Co. or SHEEN Co.)
2. Hardness: The scratch for the film of paint was evaluated using Uni
pensil (Mitubishi of Japan).
3. Magic contamination: After the film of paint coated with a red
magic (Monami Co.) was left for 1 hour, its surface was washed with methanol
30  to evaluate the remaining trace (A E) for record thereof.

4. Processibility:  Two different sheets having the same thickness as
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. 6. Base resistance: After the film of paint was stained with 5% sodium
hydroxide solution, its adjacent surface covered was deactivated with vaseline
and stood at 25°C for 24 hours to evaluate the acid resistance.

[Evaluation score: no trace (5) <, — full detachment owing to the
15 occurrence of crack (1)]
7. Carbon contamination: The film of paint was sprayed by a mixing
solution of distilled water and 10% carbon black and stood at 80 C for 24 hours.
The specimen was cooled off and washed with a soft brush in flowing water to
record the results of color difference (A E).
20 8. Q.U.V gloss rate (%) for 500 hours: UV wavelength was controlled by

. B type (313 nm) using Q.U.V -se (Q-PANEL Co. of US.A\) and then, the cycle
was radiated at 60C for 8 hours and condensed at 40C for 4 hours to compare
the Q.U.V gloss rate with the initial gloss test of the film of paint.

9. Storage stability: After measuring the initial viscosity, the film of
25  paint was stood in oven at 60T for 7 days to evaluate the changes in the
viscosity of stored paint and in the hardness of the film of paint.
10. Outdoor exposure anti-contamination test: The film of paint was
broken by the angle of 45° and exposed to the outdoor to evaluate the
anti-contamination (A E).

30
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As described above, the polyester based coating composition for
anti-strain PCM outside panel according to this invention can be effectively
used in coating an architectural PCM outside panel with the excellent
combination of properties such as anti-contamination, acid resistance,
weatherability and self-washing property, wherein it comprises: the
high-weather-resistance polyester based coating composition containing a
hydroxy unsaturated polyester resin using benzene-free acid monomer and a
melamine curing agent as active ingredients, comprises the certain chemical
composition ratio of a) sulfonic acid deactivated with a secondary amine or

epoxy resin, b) sulfonic acid deactivated with a tertiary amine, c) an isocyanate

21



\g 1

E'AF" 109%&' () - AF" 10%& () - eFl AF" 10%AF" 109%&' () - AF" 10%& () - AF" 109%& ()~ ﬁFJ\l\Qmﬂz
)- AF"109& () - AF"109%&' ()-OFIS g. 1

E"AF" 109&' () - AF" 109&' () - AF"109&' () - AF"109&' ()-! 9%, i J+AF" 109%&' ()- AF" 109&' () -
AF" 109&' () - AF" 109&' () - AF" 109&' () - AF" 109%&' () - AF"109%&' () -, 16: >Bei J+AF" 10%&' ()
- AF" 109& (Amnmu(lél dpactped ) Wit tos@ngte. AR 200 Ppsekanve (AtBETH. MYOKD

e cporsTUV (P B (7 Emnigin ) Ko c%%m%% Aprrsti e ReTowestes Dot oo

O 10 (il MooV Ta S APADBGIAR0Bablr DAF ARG S G

E"fgi knogri J@AE]'léﬁP@rc(perﬁEs &0NRAY }Mﬁré.lwéﬁm(d w@Ekélﬁl%By for-4 ﬁEnHB%n{t)ev@sE 10%
& ()-AF"10%& ()-rtvw| ~oPLAF" 109%& () AF" 109&' () - AF" 10%& () - AF" 10%& () - AF" 10
%R () - AF" &0"/&'1%1P11A¢ heo (t)mwfm@?&)f(mw adgitgyq yandrlevgdigg( pdditivieodag () -

AF" 10%& () - AE" 100! F" 109& 09!

E' AF" 10%& ()2 iy P}éé ﬁ‘ ARPPSY /é‘)%e Sf& o%ﬂ‘%‘ﬂi\‘l: ‘g%fét (3£ Reth 0By AR 1

0% () - AF" 1006 Atdir b %%g%s{tél s 4—9!@ 141)&11@&]: %Ql((&}/) lg;ﬂ.lc%te as a surface

E'AF" 1098 () - AR 10%& () - AE" 109%& () - AF" TOY& () -} ClT AP 100& () - A" 100& ) - AF"

109 () - AF" 100EI(3toAF" 109 () - AF" 10%& () - AF" 10%&! () - AF" 10%&' () -]1>}cl/ AF" 10%

AF"10%&' ()-'S g. 1

E' AF" 109 ()- AF" 109 ()- AF" 109 () - eFcl / AF" 109%F" 10%: () - AF" 10%' () - AF" 10%&.

() - AR 109 () - AF" 10%& () - AF" 109%& () -

eFcl / AF" TO%AF" 1098 () - AF" 10%&' () - AF" 10%&' () - AF" 10%& () - AF" 10%& () AF" 1098 (

) aaX"DFCl AF" 1098 () - AF" 10%&' () - AF" 10%&' () - AF" 109%&' () - AF" 10%&' ()-S g. 1 E"

@ AR 100& () - AP 10%& () - A" 109%&: () - AF" 109 () - AF" 100& () - AF" 10%&' ()~ AF" 10

o0& ()- AF" 10%& ()-!"289;

nT5} cl AF" 10AF" 109& () - OAF" 109%& () - AF"109%& ()- AF"10% ()-S g._ 1 E';

=ACGKO=FI AF" 10AF" 10%AF" 1098 () - AF" 109&’ () - AF" 109& () AF" 1098 () - AF" 1098 () -

AF" 109%&' () - OQSTf hnT5FI AF" 10AF" 10%&' () - 1AF" 10%&' ()-S g. 1

E"AF" 109 () - AF" 109 () - hj | nprt eFl AF" 10AF" 109AF" 10%& () “AF" 109& () - AF" 1098

()- AF" 1008 () - AF" 109& () - AF"109& ()-tvxz|}OFIS g. 1

E"AF" 109& () - AF" 109& () - AF" 109& () - AF" 109& ()-}i J+AF" 109& () - AF" 109%& () - AF"

109& () - AF"109& () - AF"109& () - AF"109& () - AF" 109& () - ei J+AF" 109& () - AF" 109&

(AF" 1098 () - AF" 1098 () - AF" 1008 () - AF" 1008 () - AF" 1008 () - xAD* +AF" 109&’ () - AF"

109& () - AF"109%& ()- AF"109%& ()-AF"109% ()-S g. 1

E'}cl AF"109& () - AF" 109& () - AF" 109& () - AF" 109& () - AF" 109%& () - AF" 109%& () - AF"1

00&' () - AF" 109%& () - SY?%AF" 10%&' () - AF" 10%&' () - AF" 10%& () - AF" 10%& () - AF" 10%& (

)-S g._1

E'}cl AFT109& () - AF" 1AF" 109& () - AF" 109%& () - AF" 109& () - AF" 109%& () - AF" 109%& () -

AF" 1098 40 - AF" 10%&' () - nC0} ¢l AF" 10AF" 10%&' () - AF" 10%&' () - OAF" 10%&' () - AF" 10%&

0-S g._1

ElgFl AF" TOAF" 109AF" 109& () - AF" 109& () - AF" 109& () - AF" 109& () - AF" 109& () - AF"1
() - & nT5FI AF" 10AF" 109& () - LAF"109& ()-S g. 1

E'AF' 109& () - AF" 109& () - *- 0579<eF| AF" 10AF" 109AF" 109& () - AF 109& () - AF" 109&

()- AF" 109& () - AF" 109& () - AF" 109& () - <?ACGHOFI AF" 10S g.

E'AF" 109& () - AF" 109& () - AF" 109& () - AF" 109%& () - HYZ\ A acsT5AF 10SAF" 109%& () - A

F'109& () - AF"109& () - AF"109& () - AF"109& () - AF"109& () - AF" 109 () - cegij pquj P

1AF" 10SAE" 109 () - AP 109! () - AP 109! () - AP 109! () - AP 10%& () - AP 10%& () - AF

"100& ()ZUvz|i J+AF" 1098 () - AF" 10%& () - AF" 10%&' () - AF" 10%&' () - AF" 10%&' () - AF" 1

09%&' () - AF" 10%&' () - ei J+AF" 10%&' () - AF" 10%&' ( AF" 10%&' () - AF" 10%&' () - AF" 1098 () -

AF" 1098 () - AF" 109%&' () - sT5i J+AF" 10%& () - AF" 109%&' () - 1AF" 10%& () - 1AF" 10%& ()- S

30



g._1

E" }cI/AF 109K ()-AF"109&' () - AF"109%& () - AF"109%& () - AF"109&' () - AF" 1.09(& Z(IBZ

(();/«&S() AF" 10%&' () -sY?%AF" 109 () - AF" 109 () - AF" 109 () - AF"109% () - AF 10%&
- g 1

E"} cDAF" 109%& ()-AF"10%& ()-AF"109%& ()-AF"109%& ()- AF"109%& ()- AF"109%& ()-AF"1

0%&'1()E- Ag'%lO%&' ()-rexkK* @&10%(& ()-Y10q(10gq(109( @10%( & ()-AF"109%& ()-S

g. _ "o

@& "10%(& ()-/"10%(& ()-/"10%( & ()-& "10%( & ()-/"10%( & ()-/"10%( & ()

- @10%(& ()-3pT7 CLAIMS

@& "10%( & () - / 10%(& ()-/" 10%](&() /" 10%](&() /" 10%](&() /"10%( & () -

{Blo%q(& () - WH&ATE clasiedliBdq( & ()-/"10%( & ()-/"10%(& ()-/"10%9(& ()-S P

ig .

A gy o oo for oA T e .
"] 10%( & (§ %a(r)%n-@st%f g((i1}%f1§x§'Xlr{sa&ﬂ{%@‘p&l)veste}qgﬂg (r}lelgnﬁne curing
B L09( Choll A, AL B IcHATHOLeH PO hreidQtAL (-
@{&/ 1200/%]/ ( (&&( )lide/l@?g%( E&gftp;%}ﬁ?gongzpﬂ'&nd/ a f(;l;mg,&catah;st 1x(/)v§;erzn sau? ploé%;estz _
10%}(&@1() g %&%\%O@wmtﬂ EW% %)fo@ppsﬁm( 0 a(& () a(& ()

@é‘/ 1200/%(?&(%)// 12 %]?ESP? WtLPO/ Q%&B%'? &9%%‘8‘8‘1 PPYSTAT &S 1+ 1004 ( & () -

\"10;8(& -1"1 5t§£ 5? wt/ %105 (;h? (r&ne(lamm CI(J)rm ag ent/

O 10%g( & 10%g( & /" 10%( & () -

arrpsvaO’>8 100@(3%( gwde/@(fgutfpm)fc agm/«qi(eapt(\)agt%d m%@ggcqé‘%ﬁvmmsﬂa(m 0
vyl _

@ /" 1ocyq(& 10580% F§sip 10%( & ()-/"10%(& ()-/"10%(& ()-/"10%(& ()

()-1"
501" 100 () -1 TOSPRN )T TR IR oo By MR B 2t & ()
-+?8 S Pri B -"/" 1091 & (1)0-wt. 30§E4& oy And%ah&d dund N maded )Afltl?(ﬁ\a‘iolﬁ’ate

i/"10%y(& ()-/"10%( & /"10%y( & % " 10%( & [1"10%( & 10%g( &
/"10%(& ()-ttX< S pe)(g)l tont%ofefzmbasedc{?r(mgstzitalyst al& -/ al& (-

r1ovm(e ()11, <P G ool e Rt drotiariodg 1

S 10% 109%(& ()-/" 50%1(&’() /"10%( & ()-/"10%(& ()-/"10%(& ()-/"10%( &
-)*k@B?< S/ " 10%a)&1 (th -5/ Wi &Yef( a4 4lkoSy Pompound:
- 10%( & () -/ " 10%g( & () -*+, -. /01t X<
S/ "10%g( & ()-"/ " 10%( & ()-A"1Q%e( & ()-/"10%( & ()-/"10%g(& ()-/"10%(& ()
-1"10%( & () - 12345FX8t X 2 03}3 & ()-SPiB
- g 10%( & () - /" 109 @-)SiF &Kg - FGH JKLM X<
S‘O%](&() /" 10%1(&q & %fy R(O)-1" 10%](&() /" 10%g( & ()-/"10%(& ()-/"
O%q(& (% M\ICPQR<t X< SSLP |
"/ 109%gER ()-/"10%(& ()-/"10%(& ()-/"10%g(& ()-Rfhjlnr_?<
ss/ " %O%:](& ( WHerdRUR (&4 Re/ R, W4l R) até iQapeRdently 16.0% 6B y(1)grblp® Y (&'s( ) - r
Vz~_7<
SS/ "10%g( & ( pndmizegiatgger of Paogl& () -/"10%(& ()-/"10%( & ()-/"10%g( & ()-t
X<?< S/"10%(& ()-/"10%( & ()-q/"10%( & ()-% "10%(& ()-/S P

2. The polyester based coating composition for anti-strain PCM outside

25 panel according to claim 1, wherein said hydroxy unsaturated polyester resin is
characterized by having the number average molecular weight (Mn) of 800 to
15,000, the glass transition temperature (Tg) of -15 to 60°C and OH value of 15
to 180.

23



dB 2"t X<
S/ 10%](&() /" 10%](&() ql/" 10%](&() od " 10%](&() /1" 10%](&()-/1 ]JW@(ZBM)
/ 10%1(&() pPOt X< S/"10%( & ()-/"10%(& ()-/"10%(& ()-S P iB
" 10%1(& ()-_7?<
S/ /" 10%:](& ()-/"10%(& ()-/"10%(& ()-/" 10%:](& (2 /" 10%:](& ()-/"10%( & ()
-K/?< S/"10%( & ()8 poinste'r/based/q;(o&upg ¢0mp@m(1&h(p1/ahms@@& (’G;M 2atside

(S; . 10% 10% & e(l)accor gto cﬁglm 1, ﬁ%g‘gfn(s)alé meq g g:?mélglaogoé g (L)lﬂ/etlljb())((;/Q( «

S S kO AN U i 110
S/"1/"109%g( & ()-/" 10%1(&() /" 10%1(&() /" 10%( & ()-/"10%(& () - / 10%1(&()

&* [ =>k@8?< S/"10%(& ()-/"10%(& ()-S P iB
"/ " 10% (8 (4-- / 15@2@ &o [ypster @B eing composition for anti-strain PCM outside

1 eIOva(E ()] 00 () I0%( O ON(E (51 000 5L 30208 O

109 & W 1é??"f?§§ff( i, bel e ol i URIERR Tompgnds. deagivased ity -

10%](& () - ST ®hl6nakS Rol Bo;lone dnsoc&anate (IPDI), toluene diisocyanate (TDI),
"1 10%( & () - 10%q§& ()-1"10%( & i\’i "10%;( & () - Xmpux{_?<
SS/ 10%( & (Dheyamebglege(diisoryaage 1M D) ardwarpsactlyleng diigody appte trioedy (& () -

SS/ 10%11()& ()-/"10%(& ()-/"10%(& ()-/"10%( & ()-/"10%(& ()-/"10%g(& ()-t
X< S/ 10%H & ()*ﬂhelﬁc{%@te( )ba@éd %Qﬁ%g &)mg{ésl@i&{%& a(r)tl &Pafl PBM 'duifside
0%(& ()-/"10%(& ()-q/"10%( & 10%(& ()-/" 10%1(& ()
'10%( & () paRQtacoMling Gbed&ing )1 ; IW'H@@EZII(ﬁl(ﬂ)h-)/drﬂ)W@l(lﬁa’(u)laﬁdeDEestm resin
/ 10%( & - ?7<
SOE 1gc(yq( ( hq9 the mmfee& Lyerage gvgleguiay - weiphde(Mn) pf 808 0vgt 3000, - whilgodhes: ()
-0 ?< S/ M"10% & &
S 10%( & ()qﬁﬁg‘ Hidi 0y 158 T v oS B DGR FrnkiBea ey -
10%](& ()5 <Oxfjuss tl‘leBmolecular wei ht of polvalk/yl 51hcate £ 5,000 to 10,000.
/10%4(&()/1 @(& ()-1"10%) (& ()~ 10h- 27
SS/ " 10% (& () - /" 10%1(& ()-1"10%(& ()-/" 10%1(& () /" 10%(& ()-/"10%(& () --
159=AE ?7
SS/ " 10%g( & (§-/" 16%3( Rolyester lensigd graafing: aqmgpEtion. for 1agreteainy) PEM gugtpigie ) -
FLNNCI X<? 7 )Séal%e %(: 1}1g/ tolacy%&l (xlfhg!en‘} Ql{g(agﬂd(lt)lm{ f]a%@&e%e 1}1g anCF tl\g or

ODQ?STUVt
S/ " 10%( & ()défoa&(ﬂ Ghriol lslgme&sga %y 119}@1;@1&%( mfelﬁmil&@e(]&@ He rhA%e & ()
/ 10%](&( Ut X< S 5° Q}y 0%(& () - §
"1 10%eH& (9aidl 1Wq£ﬁh(1$atuBﬁE@My¢Me1@$ﬁ%1&1 pplvgll@dsﬂ%a& () 10) 10) 10)
@:10%&' ()- @O 110N & ()- @'10%)d& ()- ny~|[:vU4 @710 & ()-@
MO & ()-m P&ION & ()- QLON & ()- Ps1I0N & ()- @10 & ()-vWLa

f%O%\/kSSI\/& Y % 1 04 | N & ()-F 10) @
109% & () - (| [&3/u4 ’I@t‘%? E%g% go%%a\f" ‘i?fﬁg%@%%?&"!‘t%ﬁ@%‘g 5&%{} )I&)()
S#109&' ()- f ' 10%) Q& () - Y#AF|[:vU4 @.10%& ()- ~ @M 109 & ()-t
VS&'le%d&'()-@ S& s109% & ()- S& s10% #= & ()- @F10% & ()-OvU4

@ 110%)' & ()- @M10%)' & ()- A"SU0% )( & ()-210)10)10) @10% & ()-
s1#10%@ @' ()-mL|[:vU4 @ @10%)' & ()-@ @10%)' & ()-A @ !110% )" & ()-
@FM 10%)' & ()- $S@10%N& ()- @ 10%)' & ()-L+vZ|[:v4 @ @BM 10%)' & ()- @
@s! 110%)' & ()-A @10%)' & ()- @YM10%)' & ()- @ '10%)"' & ()-

ITI

30

24



' 10% }&' ()-59<=>?M obU4 |$L (10%")P"& ()-10')"10")"'10")' A @10%)"' & ()-
@7‘1040 )'& ()- Q&LON & ()- PE&LIO%)' & ()-Mp|[:bW4A | LA@10%) & ()- 0@&
@10%)\& ()-A CRQ10% & ()- @10%*\& ()- “-#109 & ()- < ‘-#10%&‘.‘&)5\3%%
| L@10%) & ()- @10%)\& ()-A CQL10N & ()- @&10N & ()- @D&ION & () -

@ '10%9 & ()-' Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c"

"Headi ng 43]c" "Heading 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c"
"Headi ng 93] c"A "Default Paragraph

Font cB' c069A6KsT] f m quS| >GX*EU i wTU+qr st uvwxyz{|id #YX!I "% - p3292<GaADF2NG,
SUW\ " cdOggh' kbnlppNrsW QuOvwxyb{| : ’\{ﬁs BO\/f rl;

Oht } *<Hcué&- 2: ?R v* 1FMRr &ELSX- EOV L re %&' ()*+,-./012345676Ti nes New
RomanAri al Couri er Thasv 1hin®!ﬂxbn Eretatydbo dDgmipestéthbased coating composition for

" #$9&' () *+,-./0123456789: ; | ,

<= >o@BwEF@wfmmuaB@éW‘¢zpwﬂ angh daerey RATtIauiHEDgics thr, Relyestar-based
I"H#EOR () *+, - . [0

coatm]gzgoé‘n% (8iion~for anti-strain PCM outside panel having the excellent
combination of physical properties such as surface compactness,
anti-contamination effect, acid resistance and self-cleaning effect, wherein the
polyester based coating composition comprises:
10 a) hydroxy unsaturated polyester resin and a melamine curing agent as
‘ active ingredients, b) sulfonic acid deactivated with a secondary amine or
epoxy resin, c) sulfonic acid deactivated with a tertiary amine, d) an isocyanate
compound deactivated with malonate, e) a tin based curing catalyst, f)
polyalkyl silicate, and g) an alkoxy compound; further, the polyester based
15 coating composition for anti-strain PCM outside panel can demonstrate other
excellent properties of a film of paint such as appearance and workability even
without the addition of any defoaming additive and leveling additive by
adjusting the compatibility of both hydroxy unsaturated polyester resin and

polyalkyl silicate,



