; =>?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 re'B%Ek%ﬁbvhﬂi af afl fmveneynl ng PCM st eel plate (Korea Unexam ned
Pat ent No. 2000 283). During the actual application, however, the
sel f - cl eani ng 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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‘PCM st eel plate has recogni zed sone di sadvantages in that (1) in spite of
spmé self-cleaning effect, the plate could not be utilized for nofk tjmrnz@@z
two years, (2) an excessive anmount of nel am ne cross-1inking resin Tor the

i mprovenent of 2U cross-link density in the filmof paint has resulted in
significant changes in physical properties during the coating process, and
when t he coafedaphathe kightitdaobwldingstane concegnedtmaht cdiitavkng Cluatrote tesces

puch o5 o b EH LS RLERRRL 5 L1 SUEICe, O S, LU T Pt e
contam natio 1:Al - ] fil . pal . ) N0
6023, 725 hagufedlify O RhAdid tmglec%%%g{ntnﬁgrﬁﬂ%8%?@#&‘?‘? pl)gg‘trﬂﬂ“%) through

hydrol yzed consginsat evashﬂmg.ei rOheth@nsthepXhdn@i [tBaeldve-shtgr Shirkeslodnglare t he
reaction of |ess than 100% hydrol ysis and condensed; hence, the parti al
hydrol yzed cowdetasuice [gtiat aieaslinesss dukato linitdalbf astablisbbdr staBdardt oo low

il I d.nmeth iyl i /| [SiOwe]), O to 30 w. of
i mos t 0" oot AHERPIIfa et Mt Wl BRnelriTHAVE g KA e W Briesiog o
t-1 JUL 2002 J1pQfhel Qrate WQred By G0HEH ¥ paliht {MRab@3E o0 ye%t&%@fal AR N9
d Wth s fano £

a silicate conpoun group, ‘an easier | tration o

wat er - sol ubl erigxldanrturability. aAmysti®pkiidri thimggy, ahe Sltspriatiey Basuldebe plagd n

| owering the chem cal resistance wth poor storage stability via rapid
reaction betaeeheamajrtensycegpbiibe dnttiad wiilding| appresupngesivarile wustaimngetion,
and magi ¢ cont ami.nation. SUMVARY OF THE ] NVENTI Jo free fromthe .

af or enent'{ ongﬂlaggdg?yt (?BHi AQY CONFEPERSOE, eé{ﬁdo%?é@ fgm @ prind: m&?@rﬁ B s
t rovide a Yest&l Based ti mqp%si i f Qk; I pat &Ll

o’gi de panerp%évi ng an excelﬁ%ﬁt %%ﬁge?nat ofr%hg;bfpﬁ{l/lg?ggl b%r%g{e taﬁ%ﬁsvuch
as surface comphed DgsHminaatdr; eoat ahduwgi hanrchtédurLsitsd glae Bnichsebhated

cl eani ng capacity, wherein the pol yester based coating conposition
conpri ses: ayiygrosgonisszinantst ed pol yester resin and a mel anmine curing

agent as active ingredients,, b Ul foni.c_aci d.deacti vated wt. econdar
a?ﬁ ne or epoxy r eglig%,ac 136‘?ult?%%iféy%?lg€1ﬂée Itoﬁj\]/eﬁ‘[?’egﬁ%myltl1ﬁelét(¥rmebﬂ?cgri paﬂi?lﬁte, Y
d) an ispeyanaleatiofmept Q)%Eélf%%"ﬁg&gg‘)"}’gy g‘?kgﬁ%‘c@m@ﬁeaQJﬁéﬁn?i%que&éi’iti ng

catal yst, f) polyal kyl silicate, y conpound. Further, the

pol yester babked 2008t47283)corpeshfithe hauabapplisitiai, nh&eber, heosdiSeldanpa@nel
can denonstrate other excellent properties of a filmof paint such as
appear ance aReMwstachpiate hys sgeagrizacherme thwdyaatagesnnshatdy iaspsamt sgme

2 ve encl el g, sl vea b SOSKTG, LA LSt el g 130955, o
Det ai | ed DesghidRtbQlvOhnidueh &M adi-Ernedir-BBNLiRkiN fsih¥&NtHOMpfovement of
characterized by a polyester based coating conpdosition

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



for anti-strain PCM outside panel conprising a hydroxy unsaturated

pol yester resin, a nelamne curing agent, a curing accelerator, a

suppl emental curing agent, a supplenental curing accelerator, a s{t-o(g_uﬂ_ 2002
stabilizer and a cur in g ;30 catalyst, wherein said poly ester base
coating conposition further conprises: a) 40 to 80 vvt.% of the hydroxy
unsat urat ed p&0Yéepd0resin; 3 y~ ~~t~ ~00~ b) 5 to 50 wt. %of the

mel anin curing agent; c -5 to 3 w%o of sulfonic acid deactivated wiith a
secondary ani ne ore[%e%%‘}fzfagégith? @ye (5’.‘[/ Goris Cgl‘gﬁll.“i“go? syffiefo RPRPQLNgt with
deacti vated wf Hebt QLY i t ) %.0f i s
cCompound deacyy vated b T ey EaE YLD ISR g
catal yst, f)nfetdl tabsttatet Rasotequdtedalrk ydwetihpceieecltothicas sesistayict heithopbewi ng

formula; and g) 1 to 5 wt. o of an al koxy conpound, OR2 OR4 RIO Si-O Si-ORS
~1) OR3 OR5 ptorage whEtkiyn VR rapel regtiopsbetwvesnda Ry ipuy i groepeaddm [silahouver
al kyl groups of Cl.. b and.n is an integer of 5 to 80. This invention is
expl ai ned i ng}'r%tf%e%@?&‘l"ﬂgy LS Ao RAEEQ ??d’é’rn.atﬂ?ﬁ‘i s invention relates to
a pol yester based coating conposition for anti-strain PCM outside panel

whi ch can be effectively used in reinforcing the durability of a film of

pai nt si gni f BEAMIMARN OF THEIINVENJIIENINnce ef fect agai nst outer

contam nants, -herein it conprises a hydroxy unsaturated pol yester resin
and a mel ani ne curTchgf@&g%ﬁE“ ie afareyenfinged ghercemingy, ftharetoisejag object of

T e s

20 sul foni c aci eactiv At er am

aml erator, pan/icseayapahel H&Wﬁ%%ﬂ%)@@ﬁ&w ARAGiHaMbh b f Rk SRAL @w?p%raes such
S | emental curing agent, a t1I1 based curing catalyst; polyalkyl silicate

as a surf aceasmsdiflace rcoexprotisased abti-conearhoramiona atid aesistanceahkdxselic olepoimyd as
a storage stabilizer. This_ inventi orl? is.,explained in nore detail based on
each chem cafaRasio¥iheren themolyssedr hased Kealing PG O BIRFIMPESES: The hydr oxy

cafe il _ EBREDH 8! % The |
nsaturated pol yestiaf (1631 1, AGEALNIR BobRESAMAT hORLLRLE A0 PELY O €T

based resin with b group; u ura er, o ed poly

ester ang; t hgttivdaifddechts eb) el Hue agiel estthaied Rthf h efcondary amdhe 268~
unsat urated pol yester or urethane-nodified/ oil-nodified poly éster . It is

preferred thapoxheesiydr)swfonisatid deaeiivatet peish ertertémivramireo diliangseayanhtes
invention is sel ected fromthg mat er i W th a nunber average nol ecul ar
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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‘wei ght of 1,500 to 8,000, a glass transition tenperature of -25 to 60 C and
OH vallue of 15 to 180, nore preferably with a nunber average nol ecul ar

wei ght of 2,000 to 7,000, a glass transition tenperature of -5 to 45 ~Cﬁ&éj
OH val ue of 20 to 1~0. The oil-nodified polyester of this inventpgh $iHb
prepared via a reaction between a polybasic acid and a polyol. The exanpl es
of polybasic 1 U i & PrEWIdSE Hlthpmealaringairing #gatal i ¢ anhydri de,

i sophthalic acid, tepephthal it aci succinic acid, adipic acid, nmalefic
anhydri de, tetrahycarQphttohgwtcmé)ﬁﬁv&?’ﬂﬁea,a éng?%?v t%%mlﬁ[é?‘isgc%rh arTBE AN
their derivatives. Sis,pggva&i@;xcess use of conpounds wi th doubl e bond such
as isophthalic acid may result in deteriorating the weatherability of a
filmof paint, it d)sOfoéfteBred’%ta sséonatacid dehetireaed stithue tentarpandaem t hout
benzene ring from P>l| i phatic acids. Further, the exanples of polyol include
ethyl ene ‘gl ycol , pPopyfdHevigloyrisn isesyarrin energeny sepctivajed yetihymslonate;
neopenty 1 glycol,,3 | ene, dicol ... 1;4-hexane dial, and. -h ne gi ol .
The ur et hane- nodi ffi) egﬁ‘;%éeg’tt'eé dorfeas itlﬁ1 gg%eféﬁblpgp%aﬁ%lg Seidtgljoﬁrtg?cifi“btn OZU

bet ween oi | - nodi fi edpppRFt@hicteekPredstd PRI ﬁﬂ%%ﬂgtfénﬁﬁm;)%lad- The
exanpl es of the polyisocyTanate conpound include hexanet hyl ene

di i socyanat e, isopt)oildné wit.lisafayramibry captpeueddi | socvanat e, tol uene

di i socyanate, 4, 4'-diphenyl nethane diisocyanate, 4,4'-nethylene

bi s(cycl ohexyl i socyanate) 9%{ , GDtI{i i socyanate toluene and their
derivatives. 2:~ According fo0thi§ nvention, it is preferred that 40 to 80
wt. ,' of the hydroxy Ru @rz@ SbdPRester r@3in is contained to the total
c’i ng conposition. If theoggnte R5is |l ess than 40 wt. 9% the flexibility
a i npact resistance of fil'mmof paint may be .severely affected. In
contrast, in case of exceeding 80 wt ,% various properties such as

ant i - cont@m ndierein, RS My BHIR3 Rsrasl R anc mdupdntiandnéswenalkyberrdnpsbf als) y
reduced. According to this invention, nelamne resin is enployed as a
curing 5 ' andnygjaninteger ghane 8¢he exanpl e of nel anine resin includes

met hoxy nmelam ne resin with the nol ecul ar wei ght of 300 to 1000 or a m xed
form of nethoxy/butoxy nelam ne resin. The nethoxy nel am ne resin can be
prepared via a pO'Mﬁ‘i@ﬁﬁMﬂ&ﬂsQﬁ}al’éﬁﬁéﬁ EERAE Aletangs JPFotah dehyfiRicr The
exanples of currently commercialized nelamne resin according to this

i nvention incl ude TdERv3ABon Géldks 3352 EdELted DAseC\aLiNGS Coapds GMEE1370
(CYTEC Co.); RESI M NE-7550, RESIM NE-717, RESIMLNE-730, RESIM NE-747 and
RESI M NEL797apisetugin RCAJ. qutsigigparst valvigh capghessiteciiyglyprsat iy reipfecimg jhe

| ncl ue RES! MR 550 Al Heb e ‘el TET Heie) detiflafol et nEhie ©
CYMEL- 1168, W{@Lcéﬁz&iﬁ&g&p@@reiﬁﬁ% Q%ﬁge% l)hyd%f@ﬁ"tﬂis!ﬁﬁuta@ed t}iq‘lyeséer

invention, it is preferred to enploy nmethoxy nelam ne resin or a m¥Xed form
of net hoxy/ budsbhixyame| amnedamesi reulvidge weyent nag hetieeenigrefliemss, ngulbohiox ycid
g’am’ ne resin i ndependently or sinply m xed form of both net hoxi/?

ani ne resHRAGHH t%%{? HEPEAIEY r FSIHE, OF HEIOKY r &1 286t SHFHBaRIEHTaor
conpatibjlit £ lyy desin. i r ansf i |.am to
the upper” par B BRHY ShhatET iRy [GER) erbt A RUPP R ERPER 5 P
filmof pai nEC@ﬂ'@at(ﬁ’\,’\Béhngsdc?@nﬂeosc%mﬁ&ﬂm didagctivatédi svitvailbRstel tasi S
preferred that 5 to 50 wt% of the nelamne resin is contained to the total
coat i ng conpesppleomenthf cutieg agentr tinsbdsedscurhzg catalytst, polyalkyl silicate as a
anti-contam nation anal. solvent resi Slt ance r{ﬁy be rast'i(calrl reduc$d. 11
contrast in EREECHMAIELR FREFSRS Y. % FmRtlp) @it PP 3ikany compitnd as a
resi stance o i aint may be severely affected. Since the nol ecul ar
wei ght of ma%??q.%é %Pg%leg'e resin or a mxed form of nmethoxy/butoxy nel anm ne
resin isytower thanhishaiveatiofuisoxyplatieanimenbesidetailjaasd nen re@yhbeh@arhl y
melted at the surface of a filmof paint and with the dissociation of
tertiary anm nempipsitifiy gmtainied isdhe ceatntpa@appehiosf mel ami ne or their curing

with resin layer is _snoofhly made ayajlable at the surface of . a film of

bai nt | Cthus. obtai G TOREOSE AT SHChRBRPET Tt OBReS Hin TN ng
to this 'nve'?%f‘ei)@’tothEQ r Yas@d SN iAE TRIBERT YrolBY JrilREQUR BBlyester,
conpactness of a fil'mof paint by facilitating the curing of both pol yester
r -1 JUL 2D02odésech pabyested anid niheire sicdifie nesinsssldhons arrathihedeadifiadt ed
with a secondary amine or epoxy resin may joe enployed as a curing

accel erator. The exanples of sulfonic acid include p-toluene sulfonic acid,
dodecyl bezene di sul fonic acid, dinonyl naphthal ene disulfonic acid and

di nonyl napht hal ene sul fonic acid; anong them it is preferred to enpl oy
p-tol uene sul fonic acid or dinonyl napht hal ene sulfonic acid. Hence, if is
preferred that sulfonic acid is deactivated with a heat-di ssoci at ed

e N o Y I -, . e o -



‘the formof nufti-layer structure. 7 ~1 JUL ?.0~~ According to this

i nvention, a suppl enental curing accelerator is enploy=ed so as t&-i?n@\g&[eﬁﬂﬂz
nmore conpacted filmof paint with | ess use of a curing agent, thu$§”

i nproving the magi c anti-contam nation and preventing the netal mark
generated fromthe collision anong netals. |If the surface of the film of

pai nt is provyneddrated npekiesterent entmnemoshiied/ gl-opulitigd spelyestersurlt aise

conpact ness by .a suppl ntal curing accelerator and hydrophilijc property=
by & sur f acePTRSGIFT omatt Hin TWATHEY CIRBEATLpargaeh BHEh Corifer 1q ghis

si mul t aneousiry;cRFEHER! sQLERAI Flokd Ahe aafertANLAH RAAL BRY gvérhg%' Rbfeclidm of
paint. 1() Sulfonic acid deactivated wth tertiary amne Is e oneé as a
suppl enent al weiglitng B5ekte8800ra ghiss hrasitibrs &iesrat@rehsl P15t foes0'adhealOH
curing at the surface due to its high volatility, thus conpacting the
surface of tvaupiafibdp 188i more smeffem%lzz veith @ n@ng@m\rqage onalpenlgumiaight of

accel erator i 0 in the foregoing, and the a s of tiary 1 ne
screeni ng suf'?)@(i e 9&@9(13‘ igﬁRﬁSJH@Sitgmf F%HB?WV%?rﬁfng%ngg fjr PB@@%HIHE.Of i
According to.f{yps invention, it is preferred that 0.01 to 3 wt%of the
suppl enental curing accelerator is contained to the total coating

conposi tion. If theheContaplificl lpRspestdtanf Ahlitentin tAe Wl HrBfaRHOKRL 0N
effect and nmetal mark resistance at the surface of the filmof paint nay be
i nhi bited. |ractonrsweenm pakasic asidesdl agpdynt. % Bhe thamplasi oig pphydmsici on
effect may not be genperated. due to the shrjnkage at e surfagce of the film
of pai nt'7 A dPA deoaliphatiq ﬁetémnl}sﬂéhfaﬁnhgéeasn59@51@&}150% - bsehihpdiced

' mal onat £.:j;S : - o o Wiy to NIV S Lo prevent
WL o ng SUraERENER, 3fie SLRERRIER By Bhider A e B AR A PR
urethane 2;~h&easiirophidalio antiREide aBar MRS UeriphEBveNt Sine hAarewebodmsefoft he
filmof paint wwth a very high chem cal proofing and the infiltration of
wat er into acompennds . withe dxeripl bendf siiglocgmniapphdelipoanid imey udesult in

i sophorone diisocyanate, (I PDl), toluene diisocyanate (TDl), .hexanethyl ene
7§ Socyanat cIHERBIhdhh e ML R LG o8 4 STy Gttt ot s PIefETPe. or SHiEr o
that the 4 sog . i f 1. NQg: 4.5 acted from
the compounde e c e o tn e Eondtt SFReRe oMl OB PERFANE 2812 AL Eeh ol
exanpl es of &hesples off pdlyot.inclulle~tthylter-ktycaponpopnase ptydude debiyndier e
BL 3575/ BL1203 203 (Bayer Co. of Germany),; and, R6/11, 730, R6720 and
R6710 (KCC Ggolycolrhuiternmclielr evppesiy] @lyeddi d-raethiyirpeagioht 14vhaxanesbio) andt e
CoOmpAllld o 6t1h| S | r1'1\1/elrtt10I 1 Inay generate the severe yellow

di scol orati ot *EHE “f?'t m of paint. Therefore, it is preferred that

i socyanat e COWD_OU%@ﬁf’&h&@hﬁ%ﬂ%&?&?&é}@ﬂ@n %'zlﬁrbea%r@;ﬂ‘%h VRl L& Bion
According to this invention, It Is preferred that 1 to I0 wt % of the
suppl eneat al betwdeng odgantlificsl godyestaededio i@ palydocgasite nghbmpopodi t iTde,
preferably in the range of 3to 7 w%If the content is |less than 1 m % the

ad resi st ageanples & the pohigogyapatesionpaewid iglude hgsaeihyiepediisqgyanate,

ctrast, ingage of 1 Gloexcendi nd 0,0 . Loc e erf ol cost, of, b0t
may be furt heP PRt Eas et AL T8t G ng 0% hi 99 EN Fon, a1 vases Tata yst

i s enpl oyed 23 aigibiyhshetiiRl HBiodRdatdhe, £XABMN Rl bis{& LB Giavhastd),
product include TDI'. Stan BL (Japanese catal yst prodict). Hence, it is
preferred t hatd dtriisdayadatd 8audna drel theii dericatialsyst is contained to the
total coating conposition, preferably in the range, of O.a to 1 wio. |f the
content #5 |ess thhsrodingrtogthiseinyenoneli st aiciared that 4@ to§b vt b piothe
pai nt may be,deterijorated due to.r ced.catal yti.c. functi ont r.ast,
in case of e%gleodﬁyngmlﬁ?ﬁag/g‘fhggvggeegwr%;lngcé oérlozijltglgﬁangé gg%ulf&\c}mft‘héar%%}ge

i ncreased mat&hbakitedst 10thd@bAtent AGA8dHGh 140 WHYS theVIealibity AKYhpact
silicate expressed by the formula 1 is 2c; enployed as a surface nodifier
of the fil m ofsiggance of FTHdnT ofpeimdmeyr e sevtayelyr afeaed hyldr opiirdstcirgrasgpst t o
the surface of trle fiJmof paint wth its selfl-cleani.n%) ffect.of ¢

di schar gi ng SRSt EniHafit Y1085t BIPRSAUGRSEFD ¥ dliy I‘E?Waté‘?li’ssﬂﬁe%

di scl oseq ! neddot@ld 3l hatdhSM A0S LRBUEATPOSILANS | n whi ch silicate
conmpound containing the certarn ratios of both silanol group z: > (Si OH)
and net hoxysilyl greupd(iE @Rhisasvanauhf atgame idédih @6 enfiploypdi Br a taartriye
coating process, the reaction of silanol group with hydrophilic chem cals
or water in the atnosphere may lead to the poor storage stability. In
contrast, since alkyl silicate of this invention (expressed by the formula
1) enployed as a surface nodifier of the filmof paint contains no >U
silanol group, the pol yester based coating conposition according to this

i nvention has excellent chem cal proofing and storage stability as well as
the 9 -1 JUL 2002 self-cleaning effect, since it is converted to

e . o I



10 to the difficulty of cross-link reaction in the filmof paint. In

addition to that, the polyester based coating conposition of this invention
is industrially advantageous in that it can denonstrate other excellent
properties of the filmof paint such as appearance and workability efegUL 2002
wit hout the agriitti dheskaghile @bmmeimindge ersin thdiedemnanethmrel melpraimgi ekirewih

Fesin and poly ArRgtar g orsad RO ol R St e R Bl ves

has |ower thapiifle ksl | ‘?ﬁéel@?ﬁo{}pnmre%qﬁ}ievgesiﬁh@%1 SE& v -efﬁa%&‘i eygnt, the
surface floating of silicate. By adjusting the nolecular weight ratio of
sai d hydr oxypolysadrizeaiced powyest arcthasinaaddf@ohaldekyde.si [Tieatexaaxieessied
by the formula 1 to 1:0.i to. 3.0, the polyester based coating conposition

of this invertirently seneBRITRI4es Belimile Wedrprenting spdhisi wyeption inFludeof

pai nt such ahan AR el t i thout i 4 y
def oam ng aggi I %gﬁﬁgﬁ{é\@gﬁiér%’ @@(’ . .L\F)eéﬁm%r%| né @@ﬁeg%(ﬂ%giﬁgﬂ ng
the above raggs, RESMINEYS90, RERRING.ViLY REehotReE-2IObRESAVIENEN7 &S how
wor kabi l'ity/ chem cal proofing, paint coagul ation and poor gloss. According

to this inveREBBVIINE:797s(SO @A ado.);0arsk| BED7 0| §EI3KY | arsi BEcdE (BARpCessed
by the fornula 1) with the Pol ynmeri zation degree of 5 to 80, wherein alkyl
groups are stBgheruhedexamplesn mathoandweandnelamERg; issinom Fomyiedyorm

silicate,, If.the i LON r i5- es , f ]

nodi fyi nré) ; p’élcg qgg{%@%?gﬁ??%?ﬁﬁ%a Y Eclé%ﬁlﬂfl Inl:i\l%tgtg? r @Lﬁf% c%g%' of

exceedi ng 80and hEeYSIFIr-2068, SHAYIET L1 170aHd ewiKEmDED (¢YPECtds)fil m of paint
be deteriorated. The |0 ~=~ ~ J UL 200? exanpl es of "al kyl group

i ®roduced into thecamaidingard Bhiandmeshtamai is i$ neteficteedretdyémpioyet ipthagyoup.
The exanples of current]y conmer (;ieg iéed pol yal kyl g%jlél cate incl ude nethyl
silicate 51 [PCHIBBY g8yl JOr et Hipixesh | fogmy ef4mnethoxy/ ewtoxy maelRining; regat e
56, methyl sjlicate 56 o) | sili e, 57 1 subi_shi. em,j. sAccordi ng
to this i _nveH[O:“ocr}'_,el’l ?l 1 |(ﬂ§g per‘g‘fl Ee?%f e 4‘%&?‘%?‘ ngl(a%%\%t 50 Of the. d?sLHFl'aéle a_
modi fier;js ganpigiMB@dtBrhd Booh dhethBRY ntda@ORPASIH A& butdxyt MRILRINAREIN, S
|l ess than 0.5 wt "% the self-cleaning effect of the film of paint nay be
si gni fi cant | sheiredagield deteniozation agt qompatdlzisiey ofitlexodeetitag rddnwinadoreshl in
storage stabjlity of the filmof paint may be deteriorated with nore
i ncreased mat'8PFAFIIRGsMYFMGH nto, they URRETr @AEL | Yn RAbl HMhorSvRCHY TS |y
groups is relati Sk ; : . 1r. radical
reaction oc_c%lf?ttl scgﬁ#%?ﬁlé@lgbgegeeggEe)p%#eafggfgfrzsegﬁt ﬁ%?%&?ggéé%gﬁ%&d-b of resin.
Therefore, it shouhgdpgirdess gnrdirvendeact iéaFﬁefBM*éHOHMt B el BOotvtre sdfnthHen
the filmof paint or mnimze the contents of water Accordi ng to this
i nventi ofi) i melamirecwssnisycardaigedderthhydradxgating apmposiflory 1 thweaeatientd i n
hydr oxy grougéof mai.n resin _and other.co one ts and to thi s,gnd _al k?lxy
conpound i s EShtRAhadVE & PRE-TBHATIRYT A S8 TEFIBRNSE A% PE L gatically
ilizer. Acgcordin b Mbechind hed e 258! 841 y
Wouna i ¢ ARG i Wnkths ih CREL! Pleeclitod B0 PUEH Bk DiS e pRpRey
mass aver agerdsitecdd af avwglinglofi Saihessayt barseiBfkly taffecsiior agmcet el olecul@y be
reduced. In contrast, in case of exceeding 1,000, its excessive anpunt may
| ead to i nhi bieiglig of haethmiyngnadaminge epinnosfa paimd fore ek anpthexydbutioxy

d i his i i i ncl ude KBM 13 ( Shi. Co. of
Sapan) 11 BT R b et g e o eamint FT ST b Pl ac o
rimethyl or0gReaidke a0t AROITLYET) BRYeryOR: 1Rl GRnTaR Misshesabdi 00 (0

this invention, Is preferred that % of the storage stabilizer
i s cont ai nedtdréiafihentiokathecefadinnghe arffasinideasstigit ef enalahyinkenot keeir angmgof
0.5to0 1 w% If the content is less than 1 wt.% the storaa}e1 stability
effect may bwith sfisHalayer i wopethig madepvaiablegtt thg sedarhgf il dypajpy gus
conpacted filmof. paint may.not be ensured due to further increased

mat eri al cost : 1am%%%153 88}}?%’%13 %Oﬁ‘ﬁh’?f??@@?{“ (kf/égzi‘rl]l%ti'rre, t he pol yester based
coating gonposi ti oRcQfrdidl & Y BRhABnlthe use of a curing accelerator may improve

the compactness of a film of paint by facilitating the curing of both polyester

G



1J UL ZOD2 may contain a transparent paint with no pignent, or_ EBXUEGZUUZ
enpl oyed to formthe filmof paint using organic or inorganic pigmemtY“rt

is preferred to select the pignment which can provide the PCM paint with
appropriate heat resistance and chem cal proofing as a color pignment. Al so,
the basic particles of pignment should be fully considered. The exanpl es of
pi gnent i ncligdin aydnnelenBheaesini t Alvngen swifands atier deactiyrtafewidda seepisdary

bl ack and chrone égl | ow. Further. the,exanples of ext elnde%r pi?]hnent i ncl ude
M nusi |, tal @8 $CBRRY 57 B BRBBIRiaY cirhea SYERS AsselsTatebat PR CTUPRISSal
according t o fiifordie e fiRMudpliRrEiond! hafl, abgelylbcidie digkhrighiRicng
steel, electro-zinc steel, alloy-plate steel, | () copper sheet an
tin-plate stéelonyhmapighaleam disa#fonid ncithterd alinoayleaphtithlend |sedfostieelcid;CR) ,
el ectro-zinc .steel (EQ), zinc hot-dipping steel (@) and alloy-plate

steel (GR) . TuphHertherne lexinpPedesed pltat eapleEntPrltene asulfpicudgecid or
phosphate, chromate qr.its simlar tertals.. The exa s .of .under-coating
Mt oral s 1 SPReh GudtnsRs RouRe M HP, b TR FrmutRiEheR
acryl i c-typeqpfdiale@ivitlt 8 HBHAIEEHaRU MBletial AMPRY ek A8Ple bi tHSIMRIvatin
preferred to sel ect epoxy-type prinmer. The exanpl es of "the coating nethod
accordi ng t omhhirgali imeRnid ansecondadeanin¢ airnarc @@bkngesinol [Prinaty g, tertiary
precipitation coating and spray coating. It is preferred that the fil m of
pai nt has a amirkmeas hef empleyek instead of (Secemdanye pming dudalti isgriafersed ae
vary dependin on the baking conditions. It is.nost preferred to perform
the baki g prORESS SEOBER Y 61386 Clssr MBNPY AAREECINAL Brertne BaAT™
C&I ng condiiistABsatidihica e P8R, BRTiREA N ek @ s ¥PlRlRABHa I dRLS el the
b&¥d on the follow ng exanples without Iimtations thereby. 2/~ Exanples 1
to 16 and Coswpéacat e Ekanpf gmint. t e Thampbisyesithe deasmdbryoatriing include
conposi tion was, bl ended based up%ﬁn t he cae,n‘i cal contents represented bar
the fol | owi nglethigpaing asdisepropshamayat i AHSQRToPanclamisep e digrpEPY AMIRG

follow ng conditions: under ycogting . proces M1 thi ckness of. 5 to
7% m usi gt ebohe Bl (RERek e R gt B DT all?
primer, and bhRakhiifeat 2Q0thyl-0D-Héh RISy MItiRe 1~  Nometltylbky¥mine W Nd
velocity 2 mby controlling the highest tenperature of mater “ial during the
baki ng pr ocedsni-octybrdit@, t pipd6diRe, HRpipecalittd 4 hpiccobiati ng-masolenpl aydd.
For the baking dry, an a %omati c di.scharge oven (Korea Taesung Engi neeri ng)
w. =as enpl oy@@TPRORRt | ng frafBPTTIRE s AFIQGHIty 4l 2BC | RCOYRIYIS ompdetiah can

prepared by %nlg% 3 : ..zinc plated with
the materi al é&ég%ﬁ*gﬁ%ﬁ h%é.c e p?g(??gg%ﬁr}%ﬁ (?8}3 Qggll%c(%frf?‘;zuégit on was made by
non rinse chronat eAdNREngKes erisPakkatibA] i0isCoreFertbd that 0FAtd PIwaPWI tHef 20
to 40 ng/ nR2. Further, the chem cal conposition of the follow n& tabl e la

and 1b wis lcwingasedenapomistdoataiogd do chatetal eoatigepnppsitionhe lichetdomgent
sol vents. The coatin ﬁgle eats. were used to adjust the fluidity and

v"cosi ty ofiSt i8S @y Ay Wt 'ar ithe ANMARFAtE GRE-tamiRgtings &t I‘{ﬁ)é)a“mt 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.



‘A m xture solution of cycl ohexane (Kodac Co.)/Kocosol #100 (Yukong) m xed

in2to 1 ratio as solvent was added to each pol yester resin to n?kg HU? 2002

solid content of 70% Then, Ti 02 (Lshihara of Japan or DuPont) an ’

NUOSPERSE 657 as a di spersant (BYK Co.) were further added to each

pol yester resin in a 1L tin container, followed by m xing a glass bead of 1

to 2 M to the redMcordiggssd uthisninventon m@ﬂép@@elﬁﬂhp@fs@ dooeleggoni sut es

usi ng 20 a shake-type di sper ator RED DEVI ea, Che The p t| cle

o0 %0f 1 ool S, S G e i b CoMBASTAL A0 ANt Ballh 6L/ BF The

fol I ow ng %ﬁﬁg"hge W%ﬁl@ﬂggﬂ)\ﬁggttﬁ'@n{\ggc aﬁﬂ-cghﬁﬂﬁ{n%gl’on 1cﬁgké{%tnt1%g tﬁet he

rati o of pignent resint I n/ curing agent

accel er at or /metpphertepbadraced fidgn ake @bRIsad0 afncmgr hiegaleat Bl thetdur ﬁdd:bfcaf%e

nodi f i er/stor age stabilizer according to the follow ng Tables la and 1b.

The vi scési tiken of paind is pn@vlﬁydpmlpsx@eile@bavmbgnmre@ﬁ Ialromatsf mnlw‘wfetcg be

100 seconds/ Fordt ‘15 E ) hwd Tabl ebla

Exanpl e (g) CSMBEC Eﬁ%p‘%PtSPBR PRI ‘Eull‘:*}%ﬁf)“ieéelf‘é“}r NP rol?%“hc PlQP%tﬁr 781

2 3 Lexorex {4 JLQ‘&Qe mbdﬁﬂer' tﬁ@ncﬁgﬁltfs a])l BQN?S 28d enpeh la 38ahnér 1070

resin 11-1645-A-") ~ ~ 60 8050 ~ 75 75 60 cynel303R) 30

~ 25 25 4(Bih1dlta2@oﬁ/&llyaprmnd:yn‘g&ﬂﬁ%uﬂﬁgame cor@fmdnerte htag €hexilady nftlim of

1168 ') 50 30 15 | cynel 370') 40 1 Nacurel 33 ~2 ~1 2.5~ 2.51 Curing

119532) acceﬂ’%‘ﬂét or Nacure ~~3 31 1251 3.5 ~~ 31 1419z2~~

Suppl nental | uri ng.. Nagu 0,1,0.1.0.10.10.10190.10.10.1

accel era or 21072(§ é{%? jd 8?&“@? 5 Wthg tertedry §HBBFeF§enetI’é\P%é7ﬁpi A§ &Agent
3022) 5 '%l‘p%;llgél%n)al cuhng z{tc@é{éteg “SI%TQTJ)S&VE:Q té hellptl’?e IQidjrceQ chring Oatl

Y catal yst M5-51m) 1( Sur%

modi fi er I\/B—t‘.’ote strrjace A ukOto itd Bigh ¢6latility, thuS Cmﬁﬁglhér smf’acé.ﬁf ﬂEGEhﬂl)on 3

| ~ 3 1 3Storaestab|I|zer TMOA~2) 2 21 ~1 21 i KBM133) ' 3 ~ 3] 3|

i Pol yfl ow ~painf. Sylterigepqiflnig 9!@01!%550 488 g acgqsaxraéﬂr jmentjoned in the

&5289?9 15' gni%ie%%}}g,zﬁﬂ the.leggfnéalilég ter%arv am1|ng %cfee%%?g su 01%1%5ac1a mgi

15 trimethylamine and triethylamine.
According to this invention, it is preferred that 0.01 to 3 wt.% of the
supplemental curing accelerator is contained to the total coating composition.
If the content is less than 0.01 wt.%, the curing promotion effect and metal mark

resistance at the surface of the film of paint may be inhibited. In contrast, in

N
—~
(-

case of exceeding 2 wt.%, the curing promotion effect may not be generated 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



- Conp. ', Conposition Product Exanple (g) Exanple (g) 9 10 | 11 1%:43 a ﬁJ%S
16'4 5 6 Lexorex 70 ~ | 70 C906-851> Pol yester CRF0003s> 80 70 &9 85! L i

resin SK A9600 60 7~ | 60 ~ 80 R3310% ~ | 70 Resimne | 30 20 40 | 40 ~

40 15 74712) Melamne Resimne ~ | ~ ~ 30 curi ng agent 7512=1~ Resi m ne ~
30 ~ ~ 30 2sorx@mdaeeclméeBE®eam@9re| BIL 357 NaRluk285 (8B B8arsfo~of3Germagy)s and3 1.5

02l Tgpa‘z’%%%{ B30 GO E e i ARG 1269 Iac b ePAr BT eRGES B D9620NG 2

0 aqece b S B R SRy, B R B gt PO

~ 0.1 1 0.1y0ldw discbldatiof. fo Ghé frlrﬂ af |pa¢1&t aI"E/l$d1eM$e561($é preferrd that 10
20 Surface Aodifier ~'1S572) 10 10 12 10 12 10 5 ACZ426311~ ) ~1 ~ 10
KBM 1333) 3153)C331DatStC@FT&§éll‘si deadtivaggd Wed]zﬂa@msesmslmsgtmﬂovat& ~1 21

2Di;p§il i)nl ~3IT| 1 ﬁg&&lggPéﬁ?é%fl‘V%l‘tH’“ 1&2%1’1 ¥%|§‘|5“1%518 gﬂg “)iz‘gdo %‘%6125
601)25 %—_35 }gépé}eﬁkntal CU%H#JL'FM% s Q()ﬁ?&hgééﬁgg ﬁrrgale%Qg&g&%ﬁgﬁﬁs[ﬁ%gggﬁx
2) CHEMPCOL ]piefkﬁﬂﬂx An tl\@lﬂmigﬁbﬁﬁ a5 7 (VdCP I€oh coftgn( 1s9e4s DhanTHwe b ude(00) ,
nunber average nol ecul ar ~~ei (Flz;mt (4500) 3) SN-830: Manufacturer (DSM Co.),
Tg (32 C), raypteareetfedoy the fivpeaf pajel mgs hepletetipeted nTiay ghttrasy 500 psa pt

o oou A ek RS A0 BT TR hase b b O bitTrast bF Sy PRt BRE 12V E58%8)

OH val 55
wx?azfuﬁeﬂ(SQ‘J&P&;%@%@*@&?S Akt et 00 0001 curng

ecul ar weaghyst(@BAXDE expripdS8 bOits Mmmiﬁmia]mmérpl ()Kﬁ?& 1ﬁolu)d,e DBTD355ten)BL OH
val ue (60), nunber 1;~ aver age nol ecul ar_ ~nl ei C{ , 7
(Japanese catalyst product). Hence, it is preferre that A 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



- 8) CYMEL 303: Manufacturer (CYTEC Co.), a nelamne resin (full methox 002
mel ami ne type) ~n~ith the nol ecul ar ~n~ei ght of |ess than 1000 and oﬁth
content of 98% 9) CYMEL 325: Manufacturer (CYTEC Co.), a nethoxy nel am ne
resin (high imno type) with the solid content of 80% 10) CYMEL 1168:

Manuf acturer (CYTEC Co.), a nelamne resin (a m xed type of nethoxy-butoxy
group) wit hseHeleuling effent sinceoit i80orvartyd GYNMEraFRilic Mantef: it twitle rh y(IEYTHEC
Co.), a nelamne resin (a mxed type of nethoxy=nethyl-nmethyol group) ~~ith
the solid c&ﬁ‘c’gﬂtlomef%‘@@éyiteianéESWP&E oWme Namatet iy rthe tpeepymepans. ) |

a nmel amne . I, { haxy in .11t he | ar wei ght of
| ess than 168@5&8% tslch gi@(&:ont %FF(J&%%SWQ@MI{@E“?ng%@%ﬁ %&Oﬁ%r%
(SOLUTI A Co s)licae ¥&lceitedeniths sirfaéaibl theailosypamt, aRueBldckpe) thi ikl t-hgosol i d
content of 98% 30 14) RESM NE 797: Manufacturer (SOLUTIA Co.), a nelanm ne
resi n nmodi f ipadhtypy 209 steyr ehlenee \it & prederredl tth salegetlye silighteramepownd wyitla

nodi fied 16

1J U1 2002 net jne.resin (SOLUTIA Co,). 15) BEETLE
BE630: l\/anufﬂé‘étnﬂl‘?l@Fu](aBl’:"EEFEEt %.ﬁ%%ét(@'%'ngt R F’?‘PI%‘F‘SF"{ W}eéghbié%lleﬁﬁl)ﬂa@ﬁ ne

type) with olk ¢l - %.16) M- 51, facturer (0l :
or Mt subi stﬁklm) ’eitrréS géﬁa 9%#&\] %fﬁ)cg Owjr}g% h%\/%%% ?ﬁ?}ciayﬁgé{(%% pstﬁégasc 85%§ﬁ%ﬁée§ecpo
fornul a 2) wit methexpsilyineroug adndnvdagbile® aé wello 18 ddntrMs; 58 case of

Manuf acturer (M tsubishi Chem cal of Japan), nethylsilicate (expressed by
t he formul aexyeasding 1OR0pte/degriee af icone dagradbenpraerties poyly longzaziedae

Manuf act ur er u ng.Korea Chemjcal), 1. U.ethylsilicatel/ ethylsilan
(SOt e B TR oS s g Pt i te IR G 1y e, B ioh 16 Hhat,
uf act urer, RS hy em 0 t TR ( d by
o & OB ERlep bSO ThE s 2R ale DP P GE Bp) FERIESES
Manuf act ur eradiihtasiebus v tiientaate@bndapajthefretdeyibat pi@irded of the film ot
(expressed by the formula 1) with the polymer ization de?ree of 20 to 30
N

21) Manuf actPdielr sYHu s MRPERIES @ik nyeFebility syshowdihe udiths ardditianeof( p1PDI )
bl ocked by e | mal onat.e 22 nuf act urer ((Kungang Korea Chem cal),
nexanst hy! e TP RECR R RRBETE pof e B SRR S EomRHRN O A oty
23) Nan‘i'gfiCtH;jfrcﬁ[)x& BaxefurbRd ﬁ&]s@@{em@é‘l%alﬂﬁﬁaf%ﬁ WYdigéhte dbing@Ghd 3 ate
(HVDI) trimer blocked by nethylethyl ketone 24) l\)hnuf acturer (HULS Co. of
U S A), isephaooné thedesatdisinas hag IRk thHanotdse df bificaet yd ebhyleakiet@nheR5)
Nacure 1953: Dinonyl sul fonic acid deactivated with secondary am ne

(di ssoci at i ¢arteelpgaesent e swiase fleaiingad sticpte26) Nacure 1419: Manuf act urer

(KING Co.), dinonylsul.fonic acid deactivat W.th epoxy resin (dissociation
t enper at ur e: rm_reﬁﬁ’ : ustEee 5 129 C'ﬂ_ﬁ&u‘?%lgggﬁ\é\%lol\?afn%ﬂgcli‘dﬁé’ﬁ(_ I‘Né“@g?“?,
p-tol Uenesu'ﬁc@@és@e@a‘é‘sﬂx Qﬁ?@(ﬁo'l Vﬁkgﬂsil’i’b&tg prddsddl by 18t $96Hat.8 953 0,
tenperature: nore than 115 C% 238) Nacure XP-3837 Manufacturer (KING Co.),
di nonyl gal f ahé poacisterdeaed icvatti gl cownipbsigioonof thisasyentich saodeatonstrate other
tenperature: nmore than 120 C) |r ) o

. 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



- 1:JUl_ z~~z 29) Taycacure AC3401: Manufacturer (Tayca Co. of Japan),

doci ecyl benzene sul fonic acid deactivated with tertiary am ne (di ﬁqci\mﬂ_i 2?2
tenperature: nore than 140 C ) 30) DBTDL: Manufacturer (Songwon |nd, O
Korea), tin based catal yst 31) TEOF: Manufacturer (HULS Co. of U S. A),
triethylorthoformate 32) TMOA: Manufacturer (HULS Co. of U S A),

triethyl ort vsavytles ef ARyl EBNIA Mrtrgdhincedaiote tlee maghiandtlyandwed diaidapariuile

thyltri th il 34) Al TIVE TI: f act B ) . f
ot manyy T ORE S SREL By THe B Ries o GBS S FPmeRELZge. myalky!
Manuf act . ) i | [ ] Lt ] |
L To80: MR il .m Al 8R8RMe SRECUlCAL CYT, L1 iRk 4O (FRUPRPE! 7

Experi nent almeﬂ@mﬂ&at&B@,sma{gl pile@es B9 (9) eatetimpcdilieaats7Tn@EamEelsi Chem.). SO
prepared from Exanples 1 to 16 and Conparative exanples 1 to 6, was

enpl oyed®>f orAeropdingctsathingnyeaiion 26)is grefertedotigh Gtheo JQkwhde pf sbessriate 280
C for 30 secon&@ in an aut %grati c di ichar. ge 20 o.v_en,yla filmof paint was
prepar ed. THBOFEEH 1 CONBMEAINRS IRl CRRIRS FPBRCAYIANa b &8 cORtHdS H5S thkper

i mrental net rdog SS, - Th ~~ 0l Jfor .t he fi ,0 i O ,
neasur ed us irﬂfr')\g]“atl'éf c()\ﬁlél g %é%ﬁig%\%m;ngﬁg%oégotﬁé gll-llE I\(I)fcg.g‘fft Z&mmﬁ%%z%@?m%

scratch for reiecdd.| inoforpesttinw@se ey akeertigin U6 ivwigkUtie stensid staMlitulifshe of
Japan). 3. Magic contami nation: After the filmof paint coated with a red
magi ¢ ( Monarfilcet paipasndyepe deterioratad (yith imaerednereasasl maseria sheidofpaint.

met hanoll BU to evaluate t he rtemai ni ngwy\r/ace .gA E) for [(aicoreg t @%eof » 4.

Processi'Bility: T dFFFET B SHERS WavT Ry  Ph SERe 't Hi WheESlaenthe 4

@ o o, bRl ftublier blit BREATa RLACRACAEN ROM RTRRT BIbnd: BF O J(0F OHON

F pr ocessing, Scotch tape was used to v~=ind the processed site for

eval uati on diydiekpchoept(-QHY ofrasik. [[Resdfor itoshaddre: desgieedek dedjtivate ~

full detachnment o~=ing to the 5 occur rence of cr ack (1)] 5. Acid

resi st ance: haidrexy wheupiafriesin ipathstiilpnef Paitradminintze dheicpnicatuef vrmter. t s

adj acent surg& ace,cover eégiswa%edgl%ct Lvated with vaseline and stooc. i C?#’ 25 C

for 24 hour < T8 IUHI (AcRis HEeA !8’ Pl BPEREEY (EVSITA T BT QYRR E Phce

(5) <-, 15~ fddhtaifled 3k HRFoxP V5ol Pdoft Sralik) @edin (A6 T @SN tE ek ed ik
end, alkoxy compound is contained to the total coating composition as a storage
stabilizer.  According to this invention, it is preferred to select alkoxy
compound with the mass average molecular weight of 100 to 1,000. If the
mass average molecular weight is less than 100, the storage stability may be

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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‘6. Base resistance: After the filmof paint v~=as stained ~=ith 5 ,0 sodi um
hydr oxi de solution, its adjacent surface covered was deactivated Wik RIUL 2002
vaseline and stood at 25 C for 24 hours to evaluate the acid resistance.

[ Eval uati on score: no trace (5) <--, -~ full detachnment o~n=ing to the 1. >
occur r ence of cr ack (1 )] 7. Carbon contam nation: The film of paint
~n=as spr ayedayycoataing Hgnspargnt paingiwigh spipigawnharenagiy aophayardorfobinack
and stood at ,80C for, {murs. The. sgeci men was cool ed. of f and she

24 h
~n=i th a sof PR FL MR BRNGLWANET OF B\ BRI P BMEte s Profertas) b select

di f f : )
cont 1o 1ed b Eent AN cnGSvId GielpCM by With RBbFpriad U RsRigtcs TS

then, the cyahéchasicahgrading ab a@dldE pigmdhthoAls, andbadopansdes af pAné&tf or
4 hours to conpare the QU.V gloss rate w=ith the initia al oss test of the
filmof painthowdd b grlhgeorsidprad ¢ yheaptasnples 5 ripmgnt feclpdetGeanine dHoei ty,
the Filmof 2 ~.paint.was stood,in oven at .60 C foy 7 da to evaluate the
changes in tﬁ@l\ﬂl@c%’bftfeyf%gfm ?f%}eelt?dpﬁzi‘rll?_tonﬁacq? ?1“{1 ﬁé“ﬂﬁ? él%ﬂ_g‘é" of Ut E’_lfﬁ]em of
pai nt. 10. QUtHR0fs &XBREWHEr FilirthefORERIA NI, tA8 tilay B8d Sl BfRA|R. was
broken by the angle of 45 ancf” exposed to the outdoor’ to eval uat€ the

anti - cont am nat i orTHe-exdhplesi df) cab®ing mhtelidls attdriding t¢ thikaiplvendan include

' Conp. Exanpl e (g) Exanple (g)ltem 12345678123 ' G oss(60~) 9495869794 19092
193 ' 91 ~8698Ndr thikask staglt zsi habdipping | $eqlH elentq-zipg steel, |1aljoyiplpge steel,

~pensil)y, Nacgoi}gpe? shedt £ ﬁn}plg’telstgelpér%oilnghgfn(? the main materials are cold rolled

. steel (CR), electro-zinc steel (EGI), zinc hot-dipping steel (GI) and alloy-plate
steel (GA).

Further, the examples of pretreatment material include phosphate,

chromate or its similar materials. The examples of under-coating materials

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



‘0.3 0.3 | 0.5i 4.6contanm nation..... ~ E (Monam Co.)Processibility (2T, 4
‘4544 ~44 ~4 ~4 ~44taping)5 % HCl, 24 hrs5 ~ 5555 ~55 ~5 '4 ~4459% NaCH, 24
hrs ~55555555444Car bon0.39.51.1 ~1.00.4 ~1.00.5 10.3 13.8 ~3.8 &1 JUL 267
~3. 0cont am nati on4E4. 644351 4045~ 4045~ 4540454035 ' Storage stability~
~~~0f | ~~00~~, ~xX' OQut door exposure 71 05~191 1.01.6 1.2" 1.5~ 1.4~
7,8~ 3. 21 0.9and ivelnsity Zminat rortrolling thy higliest tempangtuzoif ateaisl duzing the

(500) 9454856 594B07BSSHIEH BRI 4Pl (i FIEU 2B IRY SAeBE oy emAlovs
(Vonami * Oo0) sy o phydnalle Bsal it Suaford PESRRBT AN AR,

$55555 |4 ~Slwak emiplaYeNaOH, codd Ehﬁ@ﬁ55ﬁ}'§5§éﬁl@@ﬁﬁ@ﬂ%@@f 015 24m3 Bréparkd00. 3
10.1 14.0 '3.54.6¢contami nati on~EQ U. V glosS rate ~4395 ~952044 ~4547

~452526 1728(8) , K&@a Rpsst et dgeasgadig iBay. ~dhe~comt@nt of' pinc pla@d v@uh dder
exposure' anti-contam nation0. 30.51.50.50.5U. 11, 51. 47. 85.59. 9(~ As
desori bed AbBREARERHE 9&8@% Sﬁ?elare@a’afmﬁgt %&%&W?&m iy e by Parn

PCM out si d 1 [ [ : | vel '
coat i ng an ol e LR el Rk AR <) B e SERHot R bR AT o,

of propertia&gngh as anti-contam nation, acid r esistance, u~eatherability
and sel f-~n. ~ashing property, wherein it conprises: the

hi gh- ~n~eat her - r ediwthac thepdigreisakeorbpssitionodttha doldowps ratileda cowlt H wasg a
1 o hydroxy uns turatgg poHégster resin usin enzene-fr?e acig nmononer and

a mel ani e ctRHg BGBNCa¥ fp%ewtﬁg%aparﬁ?*? NG SHHN eOTYHUS ¢ dPE ARG
@0 SRR AL Bladhlsc L ARG AR 10686] MR IRathn A PEFONdarY

aWne or epoxy resin, sul tonic aci gactivate a tertiary am ne,
c) an isocyanate ~1 _ ~ ~~L 2002 conpound deactivated with mal onate, d) a
tin based curing catal yst,wzg pol yal kyl silicate, and f) an al koxy
conpound. | nMpayufpetyire of m 561 ( er based coating conposition for

anti-strain PCM oufsi.de panel, .can .demopstrate ofh elle erties
such as appearanc élﬁlég\]l%rﬁ?i%ﬁl?l? £f Cygg’ﬂﬁxafl}el @%"é’%cg‘;‘?f{;ﬁ%‘i}’é‘ﬂp %}%gﬁ‘ﬂk?‘
addi tion;-of give def 92 NEhtRAM SoIventRds gl totaRH P ¥keDYesiREN LAY g the
appropr fate scope of nolecular weight of both hycir oxy unsaturated
pol yest er resilinl asntentradfin70%si ThandTgod Viahihdra sifl JapaneoaPwdPsuj ahacdg of
nodul at or . 11% 1 ~> ]
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
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2Ui .3() 2

2

resin,

-1 JILL 2002 CLAI M5 What
coating conposition for anti-strain PCM outside panel consisting ‘E'
oxy unsaturated pol yester i

is clained is:

a nmel am ne cur ing agent,

a curil

accel erator, g, guppl emental cur ing agent, a supplenmental curing _
wherein said

accel er at or

pol yester bjased coating conposition futher c rises:. lUa) 40 t 80@4/{“% ’
of the hydriogy: (o dt edbrpotstest er resin; BYBRIE (8 wt. % of hE me ]'fr’rg n
curing agent: c) 0.5 td 3 ~n~t.% of sulfonic acid deactivated wifh~5mPe(8)
secondary ajmine or epoxy resin; d @.bog I ® 3| wt . [%30f] sullf gnijcgaci d 213
deacti vat edrwth—a tertjrary anmne] €)1 to 10—t —9%of—an—+3gocSsanate
conpound defact i vated wi t[P?Xﬁ’h¢>_bnat ©,70e) 80. 1 to| 2 wt70% of |a tin bas¥d|curi ng
catalyst; f) 0.5 to 10 |W906083F pol yal kyl | silj catle expregsed|by the
fol I ow ng flor myljg.qignd 5 wm. % of al koxy conpdund:; OR$ OR, @)
Si-0O Si-ORS, (13,55;19%3 C %}1 3 sherei h R, %pez, RY, "R|~, R5 and Rﬁ af ZOR
i ndependent] y | ower al g bAubs of Cl-~f and nlis dan integer of 5 §o 80.
2. The pol yester based |eaigpoy composition foregnti-straiin PCM oﬂ,ltsi de 80
panel according to claim i —whereirn—sai-dhydroxyunsattratetpotyester—
resin is characterized 89 ng the nunber average mofeqular &kight | (M
of 800 to 15,000, the dlassshpansitypon tepperaturie (Tg)safrs 153 0 60 C andg
OH val ue of]| 1,5 to 180. L?Zle ——=~Jut-Poa2-3—Fhepolylestier hased coating
conposi ti on| f ddelantihe st|rexinmel B@M out si d&0panel | acclor dijng tjo cljai m|1, Wik ein
sai d el am heusiubipgnade Jret hoxy nel-gni ne jresi|n orf a m xed f-orm o
hoxy/ but pxy rrgldg%] ng C&hélilg%m Th ngTL,ug@J r hagg codtin r‘nrrplr?gifinw
f anti-strain PCM outisiyaeel 3a0€! |accor dj ng td0claiml, wherlei n|[sai d
i socyanat e gompound de ré%'rva_ted Wirth ropater s [sergctedg fromtie
fol | owi ng clonp S deg fHfed with ethy| mal orfatje:2 ijsophor orfd | 2.5 1
di i socyanat e é%ﬁ t 9I198A% dl | sﬁ)cyahat e (TO), lhexanet hyl ene dii sog¢yanat e
(HVDI) or hex&rstHsi%nd higecyanate frinery | U B {The, pdiyegter 'based, |
coating conposition for lglﬁgiéfst rain PCM olt si Ee planel| ‘acqordiing fo clai ml 1,
wher ei n sai d_hydroxy uns rat ed ﬁmlyaqtp resin ]
Supplmental
curin Nacure 01101101{01}01({01101{01]01]01
8 {21072
accelerator
R67112Y) 515151555515 5
Supplemental >
curing agent R673022) 5
BL3175%) 5
Curing DBTDL) 01/01701}01]01]01]01]01}01)0.1)01
. catalyst
MS-5116) 10 10 | 20 10
Surface —
modifier MS-5617) 10 } 10 , 12 10 | 12 5
ACZ4263118) 10
TEOF3) 213 313
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

a storage stabilizer and a curing catalyst,

ey

1. A pol yester based
hydr. ..
1790

14



has fine nunber average nol ecul ar ~~eight (M) of 800 to 15,000, while the

addition of any Leveling additive or defoam n g additive is unneces
;p adjusting the nol ecul ar wei ght of poly al kyl

silicate to 5,000

tail

10, 000. 6. The polyester based coating conmposition for anti-str ain PCM

out si de pan

el

according to claim1, wherein the addition of any |eveling

additive or "Hel?]@a'fh ng add| t| ve IS unnecessary by adj usting the m)l ecuI ar

wei ght

r o—of —2o—=said |ryu1 oxXythsatur ated TJUl ycot er—frestn—and pun at r\yﬁ—]
silicate. 7. A steel plate coated by the coating osition accordi é@llﬂ’o
claim1. :3UCRmposition [3u~Prglwat ABSTRACT This | n { on rel ates foFEgample (g)
pol yester blased coating conpositiongf Jrloantm-ctlpal M3 BCM quissiidg, papel and ¢
nore par tigeutarty;—to the polyesterbaseg—coating—conposition—for
anti-strain PCM out si de=§¥9%&| havi 9 the pxcel |l ent 7&€gnbi nati on of physi cal
properties such as sur fete-Bnpact ness, ahti -contlani natidn efiffect, acid
resi stance ang.ggkfer Cl e@momggsef f e bt, Whereizp the poly gstler based gyoatl ng
conposi tion| congs; i ses; p hydroxy—unsaturated—polyester—resin—and
mel ani ne cufing agent a‘g(éé@q Ve | naredi ent's, bf’sul fdni c |a@ d Yeact i Vat ed 89
Wi th a secondary am ne II31gPOXY resinj c) sulfonijc acid deactivated wrh|a
tertiary anmpne;—d)y—anj-socyanate—¢onpoundrdeacttvated—wth—rral-onate e
tin based curing catal y%q&m‘F’f poly 3l ky0 silijcdabe, arndi®) an adkoxip
conpound; further, the 7&52yester based 1;!> cloatilng gonpasition for
anti-strain POMgHLSI derangl can den]bnst rat el ot her excelil entf pr [oper tdpes
of a filmof . %g e%bgcl‘%a@nappear ance and| v~Tor kabi l'ifty even wi t hout theL

ition of any # oani-n -ng—add-tive—ang—teveHnpgaddi-ti-vetby—adiusting—th
atibility of both FB%Y unsat ur at ed GOI yestieBOrlesi n ?sEnd pol yal kyl T
silicate. 2() ~J .A 3.1A873 AS, . AS]. A@
, . A@9. ASI , | A@. A( 39. }ﬁ.eﬁ@ggém ?.A@. AL, Af{, . ASNZ. A@. AGR AGR A@), . AS,O).0
ASh, . Aa, . A, 2MZcNWd f i u s
"~ytoje [\/] ca] cal ca] ca]Nac]ura]%a]vcéBaU] Jp$aU E lica] ga] ca] ca] ca]ja]g:a] ca ca
] ca] ca] ca] ca] c&lEABca] lealcal-eRald-call-calcal-$/ —EH > B8X s shi-e-4-caleale
a] ca] ca] ca] paa]ccel]amac]lca]lﬁeﬂ%a] ca] ca] 8a] ca] ca] c@a] cd] da]|ca] capca] ¢ T 3 Tj
a] ca] ca] ca] ca] ca] ca] ca] ¥&pEH] cal X| +?
16!z "o " #QHAHW, (* xsn cal] ¢a] cal cal] callcal.cla] cd] ca]lc
a] ca] ca] ca] cAFPATRE]RY ]& ]Aﬁ)a]gca] ca] cal] bé] caj ca]}(lf'. a] c4q] @2 llca] ¢dlta] ca] & +++
H+/ 273d3p36(7788888B&99E: Bx>0ADDBEEE wr-ngb - X[ |calcal ¢
aU] ca] ca] ca C%E]C%la]aé‘aU] CIH‘]&%] %HFE%\] @d] ca] capaa) ca]icajdal ca] @A) ca] ca)]lca] cal oa
] ca] ca] ca] cafcajcatE2NT, \|\1Nu-' W -
SSTTULRVW Wil Sk £ Aebd 1B WAJ‘ Y 2ni d° 713 cplta) dalled)] caPea) ca) ca) ¢al cal
a] ca] ca] ca] g.%ﬂg ? ]B‘ra.]mat] ca] ca] ca] ca] ca] c@] cal] calica] da] ca] ca] cal U 1%
aObbbceccd\ d ]g%/gﬁg gngn i rwrhci Xjicraufic
a] ca] ca] ca] cal.cal ca] ca] ¢al Al cal cal calcal calcp] cal callcal dal ca] calcal *aisc lc
2‘61] c alc a] Curing | pRTDLW 01 (01 1101101{01]01]01]01]01
a] cali'k kvkaltﬁyapp$p1p2p3p<pnpﬁpppq]qr SsbUat MV Atk ? oyuw{ vgl gb] X ] cal caj
ca] ca] ca] cajtajcajcajc ]9 af rajcal cajcajcaj ca‘])cag(c Tcalicajt
a] ca] ca] ca] a] gajesal ca
yP]y y]yy+]szzz{ L didelor ] h|M]5}5]7}0]} ; ~I-P-~~T} X¥n| d0Z|] 1Pc@a] ca] ca]icH) ga]xa] ta] ca] ¢caj
ca]ca]ca]cajca]caJca] ca aJ¢aJcaJcajcaJcaJcal cajcajical @
a] Ca] Ca] cal thJ)F(ﬁl Z(@\lﬂI %ﬁgg@.ﬁij;i] 1‘9 Jr‘a] "a_'l—J LJ;QJ o aTqQJ n];{g 10
a] ca] ca] ca] ca]vciqa] cal] ca]| KBMeE¥ta] ca] 8a) ca] "*a] cal] ca] c[*a] ca] ca] €a]icéd] ca] c
-z X JAR?MRITBHU WRRSE-FI TTC
a] ca] ca] ca] ra]stdfléezy cal mzl c”ralgalca] %a S 3 3 J 3
a] ca] ca] ca] ca] ca] ca] ca] 6@]11“@11]\@] qu] cajca] ¢ca] calza] ca]lcal Lny~(#AF9\)n1 L+| wr mhe
"Y]]]ca] ca] ca] ca] ca] ca] T} ca]ca]ca]c
a] ca] ca] ca] caJcaJcaJcal gg| gql.cal calcajcaJ ¢caJcaJ c. pU c| aJ caJ cd] caJjca] cal +y Z?
9?AM?OM L+| w mhgaihk] ¢ (F .5a] caj ca] ca] caljca]ca] ca]c 1
a] ca] ca] ca] ca] saligad ca Tca} ca}calcalc$al}c$alcalcalcalcalcalcal ca]Aa’?M fH-
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10! dS(109%& ()-!X "$109%& ()-m ; S#109%& ()-m ! 109&& () -
f2110%& ()-1S 10%&' ()-NWa b ¢ d }[M1 10 10

10! Y<ILO%&' ()-! | 7#10%& ()-5109Z& ()-4 | 109Z& ()- !1' s+#10%& () - d B AudBlL <2092
|1: MP1 10! LS 109&' ()-Z #10%& ()-!1 #109%&' ()-t!10%& ()-:!$03) 10%"="& () - -
3) 1096&6& ()-- "a?MPl 10!!LS& 10%& ()-Ys!t!10%& ()- ! 109%& ()-

It LF#109& ()-m 109& ()- ! 109%& ()-$/yUaBM?1 10!!° 7#10%& ()- 6 ! 109&' () -
D0%a (). Sk vt )] Eetbrrooloss onatduss (HUbe s, SmBBE 00 B0 (3,
10%&' () - y3109%& (b - !7- 1*:#10%&' l(e) -i !r]{SO/'&Ihg )1-5 I6 1109%&' () -
number average molecular weight (1500)
2) CHEMPOL 11-1645-A: Manufacturer (CCP Co.), Tg (-5TC), OH value
5  (60), number average molecular weight (4500)
3) SN-830: Manufacturer (DSM Co.), Tg (32TC), OH value (40), number
average molecular weight (4500)
4) SN-805: Manufacturer (DSM Co.), Tg (0TC), OH value (85), number
average molecular weight (3000)
10 5) CRF00031: Manufacturer (KCC Co.), Tg (38TC), OH value (55),
. number average molecular weight (4000)
6) SK A960: Manufacturer (SK Chem.), Tg (20C), OH value (20), number
average molecular weight (8000)
7) R3310: Manufacturer (KCC Co.), Tg (35T), OH value (60), number
15 average molecular weight (3500)
8) CYMEL 303: Manufacturer (CYTEC Co.), a melamine resin (full
methoxy melamine type) with the molecular weight of less than 1000 and solid
content of 98%
9) CYMEL 325: Manufacturer (CYTEC Co.), a methoxy melamine resin
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



#y[a?bC 10! || *#10%& ()- 3: 109%& ()- y10%& ()-

1 109&()-! Q5 109%& ()-Z L#10%& ()- >OdBbC . 002
10! 1T SF(* 109& () - &#109%& ()-$' 109& () - #l 109%& () - 1 1098 () - ¥ ﬂ))&”()
&X: dEbC 10!115 1 10%& ()- 34M 10%&' ()- y2'!10%& ()-

0: 10%&' ()-"/10%& ()-+10%& ()- +YbC 10!11:10%& ()-%0%& ()- 10 10
10F< 109& ()metpgo@elamis? regivdSOLUNMA CobC

;'(aLé%g%&l () -taf: 101§§LBSE)ETLIE égg%(Mér%gécg'u%g (1§E}§%Lﬂ‘ é(oL", ]élolol/leé ;{%;ne resin f/ﬁ -

IO (A OASINh FRR ] S8 120 ssowy

+#10%&' ()-1[S ' 109%8) MS-9% MaQh&icturer Calcoate' b "m@ﬁt@ﬁbﬂéhi COMEical Of Tapdrh0%
& ()-@10 10 108" ! 109%& ()- 7:10% ()-f5100%& ()- "#QHH#$W < @

| 6! H@ 109& (‘netind@icamgerprapvadbr g for@mlo %l v(irh yhe pobengryzatinridedgree pf & (
) EwWA_@!) @) 109618 () -

@ 10%&: ()-: 1718 10%& ()-:!p@ 109%& ()-:!L@" 10% ()-

o e () s O ey TR, i
| &10%&' () - 4 (E&pressed 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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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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"$109& (])()- 3!gc%%lgﬁ{gcg)o_f:c)’%lc)li[())l())iXXXXXZOdY: LT &I0OW & ()-Y
. 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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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
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15,000, the glass transition temperature (Tg) of -15 to 60°C and OH value of 15
to 180.
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RomanAr i al Copainedrachesing Roatlaibmtly ywiereibbocaidentidrgxy unsaturated polyester resin
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U HSYE () +’adéi%%%3€)'i5 6&1?1%'916’\7élil‘1g additive or defoaming additive is unnecessary by

15 adjusting the molecular weight of polyalkyl silicate to 5,000 to 10,000.
6. The polyester based coating composition for anti-strain PCM outside
panel according to claim 1, wherein the addition of any leveling additive or
defoaming additive is unnecessary by adjusting the molecular weight ratio ot

20 said hydroxy unsaturated polyester resin and polyalkyl silicate.

. 7. A steel plate coated by the coating composition according to claim 1.
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