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Z8: 4=k 2 methyl methacrylate, n—butyl acrylate, 2—hydroxyethy! acrylate®} TE-EA] k4t 21
rus % FU3AA = @A dEAQ acetoacetoxyethyl methacrylate (AAEM) Z ¥He-A1H 49

s
121 THE 80%2] ok=ZHFA (HSA-98-20, HSA—98—0, HSA-98+20) & 4slgith. AAEM *é—Er |
8 olmEFA 9 HAEE 1420~5760 cps, FEFEAEE 2080~2300 g/mol, THEALE 2.07~2.19
x%il«,% 88~93%°|3tt. 1FF 80% otABTA g} o)aAlopo]E AZAE 2ol AHsAIA oMaaE
8 (HSA—98—-20C, HSA-98-0C, HSA-98+200) & A|z3lx LU HAS A&l 242 B4 AL
f%*f& A3, A)z9 slo)&E= m2yo] AAEM 59 A5 TurEAle] H)mA A AAEM 9% i}
243 YgAlgol SXE 2N e ARE THAY Ago] A HoAvh T3 AvA 2R o3 Tut
9] A&AZIA HSA-98+20C > HSA-98-0C > HSA—-98-20C8] &M= A3y} we] g oan &
a] xio] A= gl-/] —-7}—‘6‘-01] r,[,]-{-q. 7:]§],_a_57]. HHLE}.xl -3 oL 2= 9\1311;]_

_)ﬂ
i) n;%' o

Abstract : Copolymers (HSA~98-20, HSA—98-0, HSA-98+20) which are acrylic resin containing 80%
solid content were synthesized by the reaction of monomers, including methyl methacrylate, n—butyl
acrylate, and 2—hydroxyethyl acrylate with a functional monomer, acetoacetoxyethyl methacrylate
(AAEM), which may give improvements in cross—linking density and physical properties of films.
The physical properties of prepared acrylic resins, containing AAEM, are as follows : viscosities, 1420
~5760 cps ; number average molecular weight, 2080~2300 g/mol; polydispersity index, 2.07~2.19 ;
and conversions, 88 ~93%. In the next step, high—solid coatings (HSA—98—-20C, HSA-98-0C, HSA—
98+20C) were prepared by the curing reaction between acrylic resins containing 80% solid content
and isocyanate at room temperature. Various properties were examined on the film coated with the
prepared high—solid coatings. The introduction of AAEM to the coatings enhanced the abrasion
resistance and solvent resistance, which indicated the possible use of high—solid coatings for top—
coating materials of automobile. Since the curing by viscoelastic measurement occurred in sequence of
HSA—-98+20C > HSA-98-0C > HSA—98—-20C, it was concluded that the curing rates became faster
with incresing 7y values.

Keywords : acetoacetoxy group, acrylic resin, allophanate—trimer, high—solid coatings.
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Toll W AEag REC A58 T8 29 £8° EA
2° 9 7ee] 344 sae’ PRAL o) ¥ A5Ag =8
£ VOC 117} 7F 7h2-¢-d), 02 131 45 (top—coat)
£ stol&8]= = E (high—solid coatings) 7} 8-8A = 1c)
spol&E)= ERE 1S ¥ £50)7) Wi, Athyges
VOC ¢ko] Zo0]& T Eolm o] BReo T it x5} #8 7Y
571 @717 9 Ve 35A1F 5ol J*HH?S}A] AME
g Mot} wex sloldrls T2 Be A7) Ao g
3] 3o %}Oﬂig ol mgo) Ao FHL o =8 )3
o) $ata, 71Ee] SAANE g AE S Qloke A
ojtt. Tet} e RS FXIE] A% WHYE 2 g £
2 A EAF AR Aste] T T RuEA Askel
sagging 59 £ 4@ A5 AetE FBsfof sh= o] 71

oS e FAES ¢t Yok’

slo|&u|s TR AR ZE 1HES 23 FAR
]l BAIGA| 8} olF ZA3AF = HIAR olFolx=w|, HT 2
AFAe otadrA], ASpARE 27487} 71Ee o]

O|EA} b AE T} & ol

AZ7A] e stoldels TR 3 = YoM AFF
ojg] 7HA] WAl ol glellx yntrAd AR Qg xpAmukel g
scratch HAFTAZY Azbs] T3 e, o= AZAA
719) SAWER o)k o)ei st Uk Ae FA7)7] A
= 719 olm"A slol&Tle ER £Rl AR BB
EQlato] =] 2akde) (7)) 9 24, 7lwde) dA A
AR Y 9 52 /tuEEsE ERgoEN fdsted A
ojct,

£ dATolAe felA A% Ak dAEE EdE FHoF,
359 GEAe] AEE 259719 @A acetoacetoxyethyl
methacrylateE T8l TE 80%%! oFAE5AE TAE &
off o]F olarletlo] E s LA SAA Slojde =g of

AZ/olaAoMo|E R85 AlXsGitt Alxd =524 o 7}

oRE. ol= ¥ QA Z 2~hydroxyethyl acrylate (Aldrich
ChemicalAl, 2—=HEA), n—butyl acrylate (Sigma ChemicalA},
BA), methyl methacrylate (Aldrich ChemicalA}, MMA) ace—
toacetoxyethyl methacrylate (EastmanAl, AAEM) % acrylic
acid(Tokyo Kasei Kogyorh Aa) 9] 15 Alekg oz AMgs1sick

WA AE @, —azobisisobutyronitrile (Junsei ChemicalX},
AIBN), di-tert—butyl peroxide (Akzo Nobel ChemicalA},
DTBP), t—amylperoxy—2—ethyl hexanoate (Seki Atochem
A}, APEH), t~butylperoxy benzoate (Akzo Nobel Chemical
AL, TBPB) 4] 19A19F = EFYATS ALtk 17140
+ methyl—n—amylketone (Tokyo Kasei KogyoAl, MAK),
AHo)lsAl= 2—mercaptoethanol (Yakuri Pure ChemicalA},
2—-MCE) 9] 1gAlekg T2 AREakeich

EAFR9] A3 AL o]aroo]EAR Desmodur VPLS—
2102 [LeverkusenAl, allophanate/trimer B3ha], 11382 &
100%, NCO&=F 20.0%, B4 =23 ) 300 mPa - S, VPLS]
2 AHas, = AskAel BAAZA Byk-320 (Byk—
ChemieAD), UVeFEA| 24 Tinuvin—327 (Ciba—GeigyAp, UV
FFARA Tinuvin—292(Ciba—GeigyAD, %A 24 Byk—
065 (Byk—ChemieAD, ¥#@A4Z4 CAB—551—0.01 (Eastman
KodakAh) @ WHs-ZXAZA di—n—butyl tindilaurate ($5-44F
$, DBTDL) £ 22} A3kt

Poly(MMA/BA/2-HEA)2| &M, 7]A)2 wulr] skevzby) &
A, Aebzuz] 9 ;f:]_iﬂ%?_é Hasl g5 1 L9 44 &g}
23 #7189 MAK 49 g& ¥ 25F 140 T2 523
F, @Al MMA, BA, 2~HEA 2 Al&0]F A9l 2-MCES

F
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Table 1. Polymerization Conditions and Physical Properties for Acrylic Resins

. Chain .
_— Monomer Solvent  Initiator wransfer Reaction | OH 7, Conversion

MMA? BA® 2-HEA® Ad AAEM®  MAK'  APEHF  2-MCE*  Temp. DT(AT) value (T) (%}

© (@ (@ ® ® ® ® @ (V) (hr)
HS-98-0 112.9(1.13) 115.0(0.90) 52.1(0.45) ~ - 70 14 8.4 140 5(1) 9 o0 80
HSAa-98~0 107.3(1.07) 1150(090) 52.1(045) 5.6(0.08) - 70 14 3.4 140 5(1) 90 0 85
HSA-98-20 65.4(0.65) 134.5(1.05) 52.1(0.45) - 28(0.13 70 14 8.4 140 5(1) 90 -20 92
HSA-98-10 87.3(0.22) 112.6(0.88) 52.1(0.45) - 28(0.13) 70 14 8.4 140 5(1) 9 ~10 91
HSA-98-0 107.6(1.08) 92.3(0.72) 52.1(0.45) - 28(0.13) 70 14 84 140 51 90 0 89
HSA-98+10 1265(1.27) 73.4(057) 52.1(0.45) - 28(0.13) 70 14 8.4 140 5(1) 9 10 89
HSA-98+20 144.1(1.44) 55.9(045) 52.1(0.45) - 28(0.13) 70 14 8.4 140 5(1) 9 20 88
HSA-68-0 113.8(1.14) 1034(0.81) 34.7(0.30) - 28(0.13) 70 14 8.4 140 5(1) 60 0 87
HSA-128~0 101.4(1.02) 81.2(0.64) 69.4(0.60) - 28(0.13) 70 14 8.4 140 5) 120 0 89
HSAm-98-0 1085(1.68) 80.7(0.63) 34.7(0.30) - 56(0.27) 70 14 8.4 140 5(1) 60 0 88
HSAn-98~-0 103.2(1.03) 58.0(0.46) 34.7(0.30) - 84(0.39) 70 14 8.4 140 51) 60 0 87

‘MMA : Methyl methacrylate.

*BA : n—Butyl acrylate. 2—HEA : 2—Hydroxyethyl acrylate. “Aa : Acrylic acid, “AAEM : Acetoacet—

oxyethyl methacrylate, MAK : Methyl—n—Amylketone. *APEH : tert—Amylperoxy —2~Ethyl hexanoate. "2—MCE : 2—Mercaptoethanol.

DT(AT) : Dropping time (aging time).
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Table 1(HS-98-0) 3 2-& x4
g3 7RAA] APEH 14 go &5t 7}7ke $1%2] n)3Rg = (per—
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Z
Sk ufjo] wREELEE= 250 rpmO.E 9o A3t £8 & 5 &
oA 6027 UE-E& <A o % gl 3
st Uk W& FAAIR

AREY) A WA FEIZE2] A T =g
F TRl 2 JAAA AAEies 50 C, 8 mmHg el
A Arizstio] AxgA Bl AR RS ¥R 80%<
o}=1d<x] =, poly (MMA/BA/2—HEA) (HS—-98-0)& 9%l
t} olml HS-98-09 WAF HSE sol&d= E8E, 902
OH value 90 #t2, 82 18X 80%%, 0 7, 3t 0 CE zHz
BEAIF ot}

Poly(MMA/BA/2-HEA/Aa)2| &M, Poly (MMA/BA/2—HEA)
T 2 A W kg a3te] MAK 49 g& WA Hhg7o
Y1 MMA, BA, 2-HEA, Aa ¥ 2-MCE%E Table 1(HSAa—
98-0) Z2 & AT F, ol EFA A%} MAK 21 g3}
APEH 14 go] 39 BE 7183 7]g} 4k 233 A9
poly (MMA/BA/2—HEA) #47 22 27102 343t

Poly (MMA/BA/2—HEA) 83 543k 3to] duazal A
AT n¥E 80%<Q! otAHFXR] =, poly (MMA/BA/2—
HEA/Aa) HSAa—98-0)& ¢ttt o714 Aat of=2@is 9
H|gh= Aoltt.

Poly(MMA/BA/2-HEA/AAEM)2| £+, Poly (VMA/BA/2—HEA)
A3 22 zAsle] MAK 49 g& 4He7]o) W3 MMA, BA,
2-HEA, AAEM, 2—MCEZ Table 1(HSA-98—0)3 Z& %
3] £ A9t MAK 21 g3 APEH 14 g9 &3 BE 7}8}
o 71e BE whe2Ad FATE S poly MMA/BA/2—HEA)
Xl LAl st AwFA AP ESY THE 80%2 o=
3R] &, poly (MMA/BA/2—-HEA/AAEM) (HSA-98-0)-& &
gtk o]m HSA §-3%  A¥ AAEM 9212 Jehd 7o),

717184, IR ¥3#4L2 u]= Bio—RadAl® FTIR (Digilab
FTS—40%) &, NMR #3742 42 ofHE D6S A8t
o] o= VarianAH(Unit Plus 3003, 300MHz) 2] 'H-NMRZ,
A 2 A EEFA-L )5 WatersAF] GPC(R-410
) E AREsl] 2481 25 Tolld €99l THFY #-42
1.0 mL/min®) &A% % 3}t

YT, 18R Y e £ AAEE 25 T2 g5 A
BZ 30837 A7) ¥ AE Tokyo Keikirle] 31-A%A (BL
) E AHE3lo] spindle #39, 60 rpme 270 ® =435+ Th

THE(KS M 5000—-2113) ofadsA] A7 1 g2 A
sto] $FAX7IE 10512 TollA] A1 A2 & ths Ao
sl 1 3h& A=kl

. A% NEEH
DR (B)= —— X100
AZRA ANaEg
ARG E NRZEA olmEFAE Qstn 5U) universal

=M, #3078 A3=F, 20069

dynamic spectometer (Physica UDS 2003, ¥%3% 7:DIN
25 mm Cup® TEZ 180/UDS2] 23 AR 9] 7|7]5 AHg-alo]
shear rateE 0.01~1290 sec™'¢] 270 & 25 TelA 50%
9 ST

slo|&ElE =22 MX. ol a A slol&rt Tas TR
AR A3l A ARAAA Axsgick IRz
ollx] AT THE 0% otAHFA (HSA-98-0) 125.0
gl Byk—320 1.5 g, Tinuvin—327 1.5 g, Tinuvin—292 1.0
g, Byk=065 0.5 g, CAB—-551-0.01 3.0 g, DBTDL 1.5 ¢g ¥
butyl acetate 37.4 g& #USHA it ZABIULE 0]44]
ohlo]E Aglgae VPLS 114.2 g2 3AskA] ¢ IoE
AHE-EFSiTE

slolde = R89] Az oi] RIS ofaYFA] £ 1714
g o]aAoR|olE HaHel 114.2 g2 A2 A 9T
HSA-98~0/VPLSE A%t sfoj&e|= T2 E HSA-98-0C
2, HS-98-0/VPLS9} HSAa—98—-0/VPLS?] 34182 &8
€ HS-98-0C ¥ HSAa—-98-0C=Z Z}z} sk o|nj
HSA-98-02 A% HS+ slol&dls =55, HSAa—98—0
o] Aa¥ otaBARE gv|shE Aol

=oto] HSIHE &, 42 A&DAFY FAIRNAHRigid—Body
Pendulum) 3 HeHd £47I(RPT-30008) 24 =8 Tuke] 3
FAFE ST AT WA Axd 58 A8 FE5B(20
X 40X 2 mm)oll T4 75 ymZ FH3}te] hot plateol]l A A7
T Ad2olA] oF 307t WAIS v, AAIRAL) knife—edgeE
FAHoE URth 1§ 25 T2 fA8REA R5771(D & di
TAEN S S0 =3 Ere] Agry 7, 3 doir
7] #J5te] hot plateE 0~200 T7H4 10 T/min®® 7}gskA
A Agrel wE A4S SAsgch

slolEzlE =82 E4AME. EYS5HE AHAZRE 35 RFe
T4 QS AR WS (KS D 3512)& AHE
8wl KS M 5000-11119 =8A/84 Aake] Azbapde]| uh
g}, FAH(KS D 3516) & AHEE #f= KS M 5000-1112¢)
58 ANEE FAE A we), dFulEdE ARAlllE
KSD 6701-19919] Al W30 A2}t

T, A Ere g BASEAY 2058 dolud o
I 2 &, AR £7%-& Krebs—Stormer viscometer (Pacific
ScientificAl, serial 80328%) 224, 60° FAFHT= KS
M 5000-3312¢] £5°] 60° ZHFYNT APy ozA, Ak
7%+ pencil hardness tester (Yasuda Seiki Seisakusho,
serial 4664%) 241, J&H2 AlEE FHFoR A3l &
g9 Hae] Al8rHQ) Erichsen tester (Tokyo SeikiAh A, &
TAE KS M 5000-33312) £ 224 Agee] oAs}
o], WA JIS K 54002 =82] F2A7% A& (6, B, 3B)
AZRATRE A8k (dry —through method) 224,
TPARAZEE A E7E gkl 140 KUl E24ha A3t o
ol Aoz AT FXYWFAYL sunshine weather—
ometer (SWO, Atlas Electric DevicesAl, (7 65A)EA] &3
SFET 2713 500A17F = 1000AM2F AR S] 2702 F

2
)
¥



Acetoacetoxy”] 8 o}=2E X9} Allophanate—Trimerdl] 2]3F 3lol&8]E =89 THHEA 233

ko] stk WekeAde WkAZ e A E Federal
Test Method Standard 141C—~6192.1%] #4 ¢}l 250 abra—
sion tester(Toyo Seiki Seisakusho, taberd) Z, £An}524
A2 NCCA (National Coil Coaters Association) T4l ¢
3t MEK rub tester®4] 3l ow, Yygda AEde 27|z
(315 AIZ48] (55 HD-010%] A 350 /hre} 2Rox 4
skt

T T8 RS 60% oldeld,
E dfede 18 S5 21 FelEus ERe AxXE A
Ak 3 sloldelt £E F A /P ATt
231 ot Z™EFAE T, 37 OHgt 2%
of We} BF 3~4719) dgA} AME, 7 fa53og ¢
A=zt
Poly(MMA/BA/2-HEA)2| Bt &0l HZ Wan3} LuE'"® vjd
olAlEIo|E, BA L Aacl 23 o|EAE 3YFZTAE sl
a9 v, F2ERQ W odie] EAAES A A =
88 AEE FEE Fxsglch. 2 AP poly MMA/
BA/2-HEA) 393534, &, HS-98-09] @42 919 24
O)1EE TAR o Yl vHsE 242 7, ¥ OH 3t
& TAZ T AP 9%k 28 BS kg Feiela, bt
S-E9] &3 7, b Fox?] AXHAIoN'® eiglstod A3ieh Figure
1ol HS-98-09) 372212, Table 19 HS-98—-02] %3+
Hh3ol g Wh3-E0 =A% W 7IEre] EAAES 44 YER
Qi whg-zdoA HESAIZEE 140 Tolld 6AIZFE 1A%
AL 2 A8 AR Kimel' olas/deA) slelds =
B AZA Hge) #HA 278 289 whiolok Table 20 HS—

CI:H3 addition polym.
a CH= ?H +Db CH2=$ + ¢ CHh= ICH —_— >
(|3=O (|3=O IC= (0]
O O O
é4H9 (|3H3 (#Hz)z
OH
(BA) (MMA) (2-HEA)
— ?H3 — - ~
CHZ—(llH CH,— (lj CH,— ICH_—
IC=O (|3=O |C=O
7 7 7
C4Hs |a CHs (CHz)
L _b L (I)H e
(HS-98-0)

Figure 1. Synthetic scheme of HS—98-0.

Table 2. FTIR Spectra and "H-NMR Chemical Shifts of HS-
98-0, HSAa-98-0, and HSA-98-0

Products FTIR (NaCl, em™) ‘H-NMR (B.OOMHZ’
acetone D6 § in ppm)
1072 : OH(pri—alcohol) 0.9(CH;-0)
1168 : C-0- 1.3(-=CH,-C)
1239 : C-0- 1.6(C-CH,—0O)
1387 : C—CHjs 2.2(CH-CO-)
H5=08-0 1454 : —=CHy— 2.7(C-CH;—-CO~)
1734 : C=0 3.6(C~CH,-0-)
2958 : CHs 4.1 (C-CH,-0C0-)
3526 : OH(free)
1071 : OH(pri—alcohol) 0.9(CH;-C)
1169 : C-0- 1.4(-CH:-C)
1239 : C-0- 1.6{C-CH,-0O)
1387 : C—CH; 2.2(CH-CO-)
HSAa-98-0 1453 : —CHy— 2.7(C-CH,-CO~)
1735 : C=O(ester and 3.6(C—CH,—0-)

carboxylic acid)
2959 : CHs
3530 : OH(free and carboxylic acid)

4.1{C-CH,-0C0-)

1075 : OH (pri—alcohol) 0.9(CH3-C)

1169 : C-0- 1.3(=CH-0)

1237 : C-0- 1.6(C-CH,-0)

1387 : C—CHs 2.1(CH-CO-)
HSA-98-0 1453 :-CH,— 2.7(C-CH,—-CO~)

1734 : C=O(ester and 3.7(C-CH,-0-)

—CO—CHy—0OCO—band)
2958 : CHs
3522 : OH(free)

4.1(C-CH,-0C0O-)

Table 3. GPC Data for Synthesized Copolymers

Type My M M, M I M,

HS-98-0 1710 4130 7560 2.41
HSAa-98-0 2050 4290 7640 2.10
HSA-98-20 2110 4600 8750 2.19
HSA-98-0 2080 4380 8050 2.10
HSA-98+20 2300 4750 8040 2.07

98-09] FTIRF 'H-NMR AZEY AnS gA =], g
Z Figure 18 #547] 92 9 #4545 saEe] dxgo=
» F-7Z3R1o] 7158kiTE Table 30 HS—98—02] ¥}
I oA #hE UElEY), I £AE Mol nlnd W 3
T & BojFEglon, Al BXaHe] FA JepdS el
ek

Poly(MMA/BA/2-HEA/AQ)2| &M =il 49 F5EAIRL poly
(MMA/BA/2—HEA/Aa) &, HSAa—-98—09] B4 1 725
o Aacll 23 FHEAANE EUToZH o] Zg7)7T HE] o] aA]
oplo] Egle] AFMEEA] Ab FHujEA2] AFoiRE Yot HF
o7 FNYPey P& Aotk

Table 19 HSAa-98-02 ZA3k} E49352, Table 29
FTIR# 'H-NMR AFE" A3E zz} YdF=d], HSA-
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98-02] 7499l & Hollo] gojA AT A BHE dekaigl
th Table 3o HSAa—98~02] Ba-&A % HEits: #he& X
AlFEd], HS-98-09) v|waled 715A1AF 78] 9103 B8
ol 27 F7HEE FAE BTl

Poly(MMA/BA/2-HEA/AAEM)2| 2 &0,
Z2Z 3l & ATelME A M o|u] 5%
£ solgls B89 9l Yty S Hst AR
A ARl AAEMS 547 HSick AAEM 2l 1993d
Eastman Chemicallollx] @733Hd olzdsA 402 A3 /e
o 0|, ENHAYES] A3t & vk, At T )
thekst W3 AR E 53t /twsl 75 U 357 4 wheste] 2
HolE IFES FPshe 59 e BYS 2x 9dv Fe=
oA ok

AAEM 3ol 93 738E 80%9) dlo|&uE £8& olad
%121 poly (MMA/BA/2—HEA/AAEM) &, HSA-98-09] &
AF22E Figure 29, S3Es-2) ARt vis-z229 EA4HES
dZsto] Table 19 ZH7F BAIeFIch #2] HSA—98—209A4]
HSA—-98+207F+= OH valueE 9002 1AA7| T, &
W7 Z0d), FAEA HS-98-0, HSAa—98—-0%} B]ws}
A uEE 2 HPEE P oH, HSA-98FdME T, @
o] BE&FE ¥ AFES Yehiich HSA-68-08F HSA-
128—0% Ty #= 002 13A17])3 OH valueE H3A 7 R
el OH value 90" 2o} A3Hgo] 254 Astds &t
Table 1°A4] HSAm—98-0¢ HSAn—98-0= AAEM %=
Wol Fgl A, AAEM <Fe] #QJe= Qs Hggoe] T o

| ) BNYE 7]

l

CH; CH;
| | addition polym.
aCH2=?H + bCHz=$ + CcCH= |CH + dCH2=|C —_——
C=0 C=0 Cc=0 C=0
| | | |
0 0 o0
CaHo CH; ($H2)2 (ICHz)z
OH P
C=0
(BA) (MMA) (2-HEA) ]
o
IC=O
CH,4
(AAEM)
CH;3 CH;
| B |
CHZ—-?H 'CHZ—F— CH,—CH pH2=?
ol el ]
P P ? P
CsHy a CH;3 ((|:H2)2 (ICHz)Z
L _b OH |c¢ (I)
|C:O
£
lC=O
CHj,4
L

(HSA-98-0)
Figure 2. Synthetic scheme of HSA—98-0.

=g/, 413048 A3%, 20069

R Ll

AstEs & 5 sl

Table 20 HSA-98-0¢] FTIR# 'H-NMR ~HEH Z
I5 BAFE, Figure 29 $/373249 U8 w4 & o
28E& &9tk Table 3o HSA-98F9) Haiajakal tHAl:

& TAPEY, ARG B glo] 288 FUT FAE
Uehfglt) o) AAEMY) & kA0 2 Qldle] e nka}
A wBrg SRV SR Aoz =i

THAIHIC scs| WE MMHE & vtz o= gr|zsgt
oA FHAIA AL =2 g A AR 71A, vhg-Eo] A
gl Ajzhel] 2 PGS 7] wizel] /MAA Ao Bt Hr o
b s G Fol ok wEk sjA A ERe wket slo]
=g oladsA) o] ATt wol M| wiel A F
F AR AMEEE 52 slo)&EE TE Hopll Fa3 oxt
1 Rojrt.

Figure 3& ZHg 7AAI w5xiglel U AT &893 o
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Figure 3. Effect of initiator concentration on viscosity of HSA—
98—-0at 25 T.
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Figure 9. Damp and 7, of HSA/VPLS with various curing
temperature by rigid—body pendulum method (RPT—3000).
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Table 4. Physical Properties of High-Solid Acrylic/Isocyanate Coatings

Physical property HS-98-0C" HSAa-98-0C’ HSA-98-20C° HSA-98-0CY HSA-98+20C°
Viscosity (KU) 120 124 111 123 129
60° Specular gloss 113 112 110 119 130
Pencil hardness HB B 3B HB H
Cross—hatch adhesion (%) 100/100 100/100 100/100 100/100 100/100
Flexibility (1/8 inch) good good good good good
Impact resistance

(30 cm/500g) direct good good good good good
reverse good good good good good
Drying time (hr) 2 3 4 3 1
Pot—life (hr) 6 6 7 5 4
Accelerated weathering resistance,

SWO (500 hr)

gloss retention (%) 927 93.2 92.9 91.8 90.9
SWO (1000hr) gloss retention (%) 90.3 91.2 90.4 89.7 88.3
Abrasion resistance (mg loss/100 cycle) 0.057 0.043 0.019 0.021 0.025
Solvent resistance (MEK rubs/cycle) 7 7 13 14 15
Heat resistance (%) 98.6 98.0 99.2 98.8 98.5

“HS—98—-0C : HS—98—0/VPLS. *HSAa—98-0C : HSAa—98~0C/VPLS. ‘HSA—98—20C : HSA—98—20/VPLS. “HSA-98-0C : HSA—-98—

0/ VPLS. ‘HSA~98+20 : HSA—-98+20/VPLS.

Z2|H, A30d 3%, 2006
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