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ABSTRACT : Acrylic resins (ethyl methacrylate-2-hydroxypropyl methacrylate-n-butyl acrylate-acrylic
acid : EHBCs) containing 80% of solid were synthesized. Then, high-solid coatings (ethyl methacrylate-2-
hydroxypropyl methacrylate-n-butyl acrylate-acrylic acid/hexamethylene diisocyanate-biuret : EHBCNs)
were prepared by curing of the acrylic resin with curing agent hexamethylene diisocyanate-biuret at room
temperature. The cure time of prepared coatings EHBCN-4 (EHBC-4 : T,=0 C) and EHBCN-7 (EHBC-
71 T7,=30 C), measured by rigid-body pendulum method, was recorded 6.2 hours and 4.5 hours,
respectively. Dynamic viscoelastic experiment revealed the glass transition temperature of EHBCN-4 and
EHBCN-7 to be 14 C and 39 T, respectively. It was found that the adhesion and flexural properties
among various propertics of coatings were enhanced by the incorporation of caprolactone acrylate
monomer into the acrylic resins.
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Table 1. Reaction Conditions and Physical Properties for Acrylic Resin

monomer solvent initiator  chain transfer reaction
products  EMA® 2-HPMA® BA° AAY CA° MAK'  DTAP® 2-MCE" temp.  time T,  conversion
, 2 () @ @ (@ (2 @ (8 © (hr) () (%)
EHB-1 127.2 924 1804 - - 100 20 12 150 5 0 91
_EHBA-2 792 924 1884 400 - 100 20 12 150 5 0 96
EHBC-1 57 924 2619 - 400 100 20 12 150 5 -30 81
EHBC-2 462 92.4 214 - 400 100 20 12 150 5 20 84
EHBC-3 835 924 1841 - 400 100 20 12 150 5 -10 89
EHBC-4 1181 92.4 1495 - 400 100 20 12 150 5 0 92
EHBC-5  150.2 92.4 1174 - 400 100 20 12 150 5 10 91
EHBC-6  180.2 924 874 - 400 100 20 12 150 5 20 93
EHBC-7 2082 924 594 - 400 100 20 12 150 5 30 94
EHBC-8  109.0 92.4 1186 - 800 100 20 12 150 5 0 84
_ EHBC-9 999 9.4 877 - 1200 100 20 12 150 5 0 79

“EMA : ethyl methacrylate, P2-HPMA : 2-hydroxypropyl methacrylate, ‘BA : n-butyl acrylate, “AA : acrylic acid, “CA : caprolactone acrylate,
'MAK : methyl-n-amylketone, EDTAP : di-tert-amyl peroxide, "2-MCE : 2-mercaptoethanol.
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Scheme 1. Synthesis of EHB-1.
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Table 2. FLLIR and 'H-NMR Chemical Shifts of Acrylic
Resins

. '"H-NMR (200
1 3
products FT-IR (KBr, cm”) CDCl,, § in ppm)

2970 : CH; 0.9 (CH;-C)

1460 : -CH,- 1.3 (C-CH-C)
EHB-1 3510: OH 1.6 (C-H)

1730 : C=0 2.1 (CH-CO)

1170 : C-O- 40 (C-CH,-0-)

2960 : CH

1450 CH,- R

3440 : free OH and OH i Z ESSI;IZC)
EHBA-2  of carboxylic acid 2'1 (CH-CO)

1730 : C=0 (ester and 40 (C-CH,-0-)

carboxylic acid) ' ;

1170 C-0. 10.1 (COOH)

2960 : CH

1460 - CH,. 05 (CH, ©)

: 1.3 (C-CH,-C)

e S IOIOL

1730: 00 2HCHL0)

: 4.1 (C-CH,-O-)

1170 : C-O-(ester and actone group)

Table 3. GPC Data for Synthesized Acrylic Resins

type M, M., M, MM,
EHB-1 2130 3520 4870 1.65
EHBA-2 2690 5110 5910 1.90
EHBC-4 2530 4790 9600 1.89
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Scheme 2. Synthesis of EHBC-4.
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Figure 1. Viscosity and number average molecular weight as a
function of 7, of EHBCs.
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Figure 2. Change of the cycle and the logarithmic decrement of
an EHBC-4/Desmodur N-100 mixture during cure at 25 C.
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Figure 3. Change of the cycle and the logarithmic decrement of
an EHBC-7/Desmodur N-100 mixture during cure at 25 C.
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Figure 4. Damp and 7, of an EHBC/Desmodur N-100 with
various curing temperature measured by rigid-body pendulum
method (RPT-3000).
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Scheme 3. Preparation of polyurethane by EHBC and hexame-
thylene diisocyanate-buret.
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Table 4. Physical Properties of High-Solid Acrylic/
Isocyanate Coatings

tests EHBN-1° EHBAN-2" EHBCN-4° EHBCN-7"
viscosity (KU) 62 70 65 67
pot-life (min) 154 90 151 116
pencil hardness (7 days) 4B H F H
60° specular gloss 110 108 116 117
drying time
_____ (dry-through/min) 400 270 ; 290 220
impact resistance
(1 kg/50 cm)
direct good good good good
reverse __good good good good
cross-hatch adhesion (%) 83 90 100 100

flexibility (1/8 inch)  poor poor good good
QUV gloss retention (%)

200 hr 109 115 113 124
500 hr 55 78 79 116
1000 hr 27 33 55 114

“EHBN-1 : EHB-1/Desmodur N-100. "EHBAN-2 : EHBA-2/Desmodur N-
100. “EHBCN-4 : EHBC-4/Desmodur N-100. “EHBCN-7 : EHBC-7/Des-
maodur N-100.

AAAZES] U JgEe A Qo 5. 9B
=& 2A%el EHBN-1o] 33| 2 et 7]
E2EL vnA ofF3 Hojg 2
2 E =87} 7 vehgek 73_5_/\)2}:: EHBCN.79) 7}
7 s, EHBN-12 WA yehy 23 T, 3ol
%242 Azagte] FoPHe Gt} AL un
7} x| vhebika, AEEs 234 JkEsetE of
AP o|E Al¥o] kgl EHBCN Zo] &4 Jeh) 7}
uial-i o]_ﬁalgﬂo]e /H_Hr.o] z«?zh'i_ﬂ,_p} =z §° s]:qu

&0 4Lk ol ABIA oln] AFT Ui, 7}
Ji@}% JaYeelE 4 o) FFYE, $4%= o
Y B9 BAS FAIE $58 714 24l
e AT 0 ek A% ShgsIsleh
| A"l QUV FAoIA T8k EAFO] oldas
LH?—%‘ of Fohxl= AFE ettt

T 80%‘21 49 -T’—Zihﬂ
£ A Al TjoliAjohjo] B ”?’Li *J—?_—ﬂ
WV# I DEFE 8 (L HeadeelEr-s=
Azed deadyoE- x2ie]l olaHeo|E.o}
Aagab A El to]aAlehdlo] E- K-l | EHBCN)E

i o
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Alzstgct. Alx% EHBCNLZA] =THAIH-E fﬂ&f&
F EAE AT 23 oo T2 HFES 4

1) ZHE 80%, HE 380~3520 cps, M, 2170 ~4000 1;4
AEE 79~94%2 olALFAE FAs.

2) Rigid-body A5l 23t Ak FA A A==
% 5% EHBCN-4 (EHBC-4 : B4 T, 0 T)® EHBCN-7
(EHBC-7 : A& T, 30 C)9 A3AZHE 62474 45
AlZbe s, w3 Asid wute] FH T, £ 14 T4 39 C
2z eyl

3) oA F AS 600 ARFEE, A YsF
AL vwA ofFsslA, d9d87A4s= r,].}\ 22 A Zhzk
B, 7RIS EHBAN 22} EHBCN-7°] A vie}
sk w3k A2 S34L 7IZREHE ofaddelE
o] 3 EHBCNe| £7] yehi 7[Z2EE of=
aalaﬂole /l-])?_o] ]_E ‘3,(—]_9_. tﬂ:/ll—/k]?ﬂ—&o] olzsﬂoh—;].

4) QUVEARNA T, I ARl AASF UFA4
o] I A¥e ngen, 53] olmHits T
3k EHBAN-29] WFA4o] viwlrlS ghls)givt

¥

A2 22 AT 00WE AR HHA
SR (00068127 TL1E R, BB A
4 BAtE DA AL LFAE RRO® A
o] o3 Ao 2A o)o) A=A
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