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Abstract : Quater polymer(MBHA) containing two types of acrylic functional group, acetoacetoxyethyl
methacrylate(AAM) and 2-hydroxyethyl acrylate was prepared. Then, the MBHA was blended with
polyisocyanate type Desmodur IL as a curing agent. Thereafter the mixture was cured at room
temperature to get high solid acrylic/polyisocyanate. The MBHA was synthesized at 150°C for 6 hours
typically, and the final conversion reached 87-88%. Lowering Tg and increasing AAM amount in the
MBHA resulted in high value of conversion. There was no difference in conversion with the variations
of OH values. From the results of physical property tests, MIHS coating was proved to be a good

automotive top-coating material,
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Kasei KogyoAl], n-butyl acrylate(BA)[Aldrich
ChemicalA} ], acetoacetoxyethyl methacrylate
(AAM)[EastmanA}], acrylic acid(AA)[Junsei
ChemicalAt] 2 methyl methacrylate( MMA ){Sigma
ChemicalAt] 19A19FE 202 ALE ST ZHAIA
+ di-tert-amyl peroxide(DTAP)[ Akzo Nobel
ChemicalAl], 4jo] ¥ A= 2-mercaptoethanol(MCE)
[Yakuri Pure ChemicalAt], &)= methyl-n-
amylketone(MAK)[Tokyo Kasei Kogyorl], 7 31A)
= Eglo]Arolo]Ee]l Desmodur IL(IL){TDI-
isocyanurate, Bayer LeverkusenA}l, 28 51%, NCO
E 80%]E& AMREE L = Ao UV
A2 Tinuvin-384[Ciba-GeigyAt], UVEFA 24
Tinuvin-292 [Ciba -GeigyAH, ®4#24 BYK-
320[BYK-ChemieAt], #dAZA CAB-551-0.01
(Eastman KodakAl], w22 A 24 di-n-butyl
tindilaurate(DBTDL) [ ¥ 4td] 2 A XA 2 A

LT b o p e

BYK-065[BYK-ChemieAH & 212t ARg-3haic

2.2. Poly(MMA/BA/HEA/AAM)
AHZEEH Y

Poly(MMA/BA/HEA/AAM) 9] A€ Table 1
¢] MBHA §4dzx7o2 sgedy. A4 e o}
3 2o} 119 47 Fel2Aq §-718019 MAK
Pgg BX ¥ 258 MOCE £ F Fienjel
BA, MMA, HEA 3% &9 d#ojE491 MCEES
vla] 4 EgA[Tabe 117 Exeo MAK 60gat
AA1A DTAP &8 7}ztg €54 nggs
(penstaltic pump) & AME-3}e] 150°CAA 5417 & 8}
stk AstAe BNk E 250 pmlE 3o
W, 3 £8 X F 2594 A7 g EL &4
AN o AT 2 IEE E2A L sl ukeg
FHsAT Aol YAHEL MBS £
F w2 SR ztzt JAAA nugE
A2 AAsEoH, 50C, SmmHg sHA A=
st G ool FPre] o3y F3
(MBHA-3) & g%t}

2.3. 717|2H

HoM BEB3EML Bomem BM-1009] FT-RE,
Y273 BBEANE Varan EM-360A9 'H-
NMRE, HIFEAFE Waters GPC R-4102, A%}
FA 9BMe Somat DSC-4000& 74z} AR-3lo
N: 71§ FolM $245 8 3C/mne e, 2349
£ -50-60C2 qch

24 ¥8x U DR &Y

HYEE 5C 52 A& 0BT §44
71 ¥ Tokyo Kekirbel 3jAHEA(BLE)E AL
8t spindle #3, 60rpme] 2702 A3l

IR AR 1g2€ HAHsS $F A7) YA
105£2°Coll A 3A17E fAAIZ1 & 22 ¢ Az}
o A&t

AzF NEFF

2.5. stolgele =89 MX

siol& 2l = ot d/Eejo|RAJoMo|E ER & of



Vol. 17. No. I (2000)

Ag A& Al Zalolaroldo]ES 2438
22 o]FojFr} olaY F#ALYL T4 MBHA
143go} BYK-320 15¢, Tinuvin-384 15g, Tinuvin-292
10g, BYK-065 05g, CAB-551-001 30g ¥ DBTDL
15g& #Y3HA st ZAEH Asgde
NCO/OH=10¢ 71F°o 28l A8 Desmodur L
795¢& MR ¥ 2hE ARR-E

3 Foldal= xEO AERE YoM A
ofAY X8 153g7} 7889 795g8 473k
AA HEYEH, MBHA/ILE A)z3 slol&es
E5E MHS 2 99893, C-I/ILa C-2/ILA &=
wal e CIHS-13 CIHS-22 742 A stgith

2.6, 5lo|S2lE =52 EMAIM

wut AEA ] AL 3FF FERE AR
3kt W7Hte s KS D 3H12)E Algdd e
KS M 5000-1111¢] AWyl oAzt FME
(KS D 3%16)& AHE8m+= KS M 5000-1112¢9] &
E AEE FAY A w2l £3 G|
FHE AHgAlYE= KS D 6701-5005¢) FFo 25
o] zbz} HA sk

U o] EAAY WHoRA HE &2
Krebs-Stormer viscometer (Pacific Scientific, serial
80328%) 2 A, AZAZ &AL FAAZRY(Dry-
through method) & 2], 7FARAZE &AL ¢Fe] M
2AAI9} 722 o gdle Hxrl gkl 140
KU =93 A3l dojd Aoz A3t
Hae 23L& Erichen tester(Tokyo SekiAl) BA],
WeteAd AL AHE WHYAdHoE AFs;
o Abrason tester(Toyo Seki Seisaku-sho, taber®)
2A 7+ FAsIATE B8 EAvlRA] Alge
NCCA(National Cail Coaters Assodation) +2]¢f 2]
3 MEK Rub tester2A 3393, g Alge
A7 2[HFAZAHv(F) HD-0108 114 350°F/hr
ol 2A0F EAFHH

3. @AY ag

AMENA wgluet o] B3N8 TEQ dto]
&= =89 IFPEL 60% o)A, £ A7
e AFE FFo] 0% sol&s =R A
2% A7ERE A3k T dolddyd= T8
F H2 7P QU7 we okaEA =8e] 2A
oA FAe 2xHolexEQ Tg w3 OH 3k =

otag/gejo| hrol|o]E P72 Fjvle) sol&n TR HE 3

Aol whe} BF 3479 Rivirh AMgED, F2
$4FFoE FAHAR

Table 1] o}=2d #A% C-13% C-29 4
Kim"o] ojn] ¥§7] wj&o) Agt vhg-2A& 4
Fi=

3.1. Poly(MMA/BA/HEA/AAM)S| B80!

& Lazzara® ¥ styrene, MMA, BA, HEA 9] 491
A E T DRl A2 A Zoh
Poly(MMA/BA/HEA/AAM), & MBHA® g4 &
9] Lazzara®] FAolEE FARES P,
W80l EFAAS OH 33 Tg #te 718os
Gupta®] ARVl oA st ozt EF R
o F AAME AFx & doldels 2859 93
N WintRAdE FAAFNIA AM-ged, 5 S
= ¥ A, f9¥AdRe] A3 @ st
bR 2E B9 7t 7HeA §ol ¢ B4
A Rez gex Yot
MBHAS®] wHE422-& Schemedl], ¥HgZAd
0 E z}E BAZES <ol Tabe 19 zHzt ¥A)3}
gtk Table 1) MBHA-114] -6& OH & %o
2 aAA I Tgd 0T +30Ce ¥z =z
zt sl gae] Ay, FAYE C-134 C-2¢
sl Bl2d & HPES 29T MBHA &
M Tg ol HE4E & HEEg b
t}, MBHA-75} -8& TgE 0C& ZAAF|3 OH
&g g AN, M2 Mg & o)
+ %tk MBHA-99} -102 Tg& 0CE, OH %
S 022 ZHzt IYATT AAMS] L F7HA
) AL, 7153 MBHA-33 A9 H]s:3 A%
&< Ytk

Table 2& MBHA-39] FT-IR% 'H-NMR &HE
Held], A2 Scheme?] T2} 2 AXFoZ
AN o PRl ety o =i MBHA-5Y 2~
HEHE 4L 3o MBHA-39) ZAzbst A
of dAshe AYE B A s Jsigch

Table 3& ZAE¢] C-1, C-29 MBHA® ] GPC
%7 A#Ad, MBHAR 7 C-1, C-260} Ha¥A
kol F7tatdch oleidt A2 AAMSY & wi
Aoz Qg e whezAse) e Ee9
AR BHo ST AR Aoz siMgrt

tlo T T ;

3.2. 0|2 ¥ && Tg at bl

oA FTFYMESN EF Teo ol&HL



wEmLReE

‘(own Buibejawin Buiddolp : (1y)1Q. ‘loueulsoidediaw -z - IDN-2, ‘BuoilAWR—U—{AylBW | Wy, ‘apixolad |ALe-1ia)
—Ip : dv1q, ‘siellioeyisw |AYIBAX0IB0R0IBOE | WYY, POB D1AIOE 1 Y, ‘BlejAioe [AUIsAX0IpAU-Z : YIH, ‘Bleldioe [ANg-u : yg, ‘BlelAioeylaw JAUIBW 1 WIAW.

Aug

RS

- Ade

68 0 09 (S oSt GOl 08T GAL  (6PO0SOL - (LEOWEP (LS0I9TL (BZNOGZL 01-VHIW
98 0 09 (DS 0Sl_ SOL 05T GuT  (EEON0L - UEOIWEK (BLONO0L (98 DLSET  6-VHEAW
8 0 Ozt (DS 08T  SOI  0ST G (OTOOSE - (SL0IS98 (BLOYSTOT LZ1)L9Zl  8-VHEW
06 0 09 (DS 0ST  §OT 08T S (STOOSE - USOWEY (I0DE6ZI (@FDETYT  L-VHAW
€8 06 06 (DS 0ST  SOT  0ST  GLL  (9TONOSE - (9S0)ZSY (BEOIEGY (10209002 9 VHEW
@ 0z 06 (DS 08T SOI  0ST QLU (OTO0SE - (950)T99 (PSO)E69 (BDIORI S-VHEW
@@ ol 06 (DS 0ST SOl 08T SLT QTOWSE - (950)TSY (GLOII6 (BT DISCT ¥-VHAW
8 0 06 (DS 0sT SOl 0ST S (QOTO0SE - (950)TSH (6OETIT (CEDESVET  E-VHEW
6 O01- 06 (DS 06T GO 05T SLIL  (QTONSE - (950)T9Y OISOV (60'HZ60I  2-VHEW
6 0~ 06 (DS 05T SOT 08T SLUT (IO0SE - (9500259 (IEDZBIL (ZBOILI8  I-VHEAW
8 0 06 (DS o0sT oI 061 G - (OTOXOL (950)ZSY (IDSERT (5 DIVELD -0
$ 0 06 (DS 061  GOT 05 L - - (950)79 (21 DEEYT (W DT I 1-0
o0 W@ 3 (8) (8) (8) @ 3 (3) (3

o () 9NEA (LV)IQ WL FON-Z MVW  dVIQ VY WY VEAH e VNN

hw>QOU ML\ HO [Slelutel-c2 | .—”w_w“wb JUIAJOS I0jenIu] JIUWOUOTA]

4 AES - FH¥

SUISaY JNjAIDY 10} SBIUBd0IH [BOISAUL PUB SUOIIPUOD UONBZIIBWAIOY | aige)

_Io_



Vol. I7. No. 1 (2000)

Table 2. FT-IR and 'H~-NMR Chemical Shifts of

MBHA-3
- A 'H-NMR300MH 2z,

Product  FT-IR(NaCl, em ) CDCK & in pom}

3510 : OH 0.9 (CHa-C)

1060 : Of1 of pri alcohol 1.3 (C-CH2-C )

1740 * C-0 and 1.6 (C H)
MBHA-3 CO CH: OCO- 2.1 {C-CH-CO-)

1170 : C-0O- 25 (CH-CO )

2960 @ CHy 36 {Clly O )

1470 . CH: 37-41 (C-CH: O-)

Table 3. GPC Data for Synthesized Copolymers

Type Mn Mw Mz Mw/Mn
cr 3100 5980 11000 1.93
c-2 3150 6330 11400 2.01
MBHA-3° 3850 10000 25700 2.60
MBHA-5° 3760 9740 23400 2.59

aC-1 : Poly(MMA/BA/HEA)
bC-2 © Poly(MMA/BA/HEA/AA)
cMBHA : Pdy(MMA/BA/HEA/AAM)
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B dpode 49 3 7} He Tg #g ©d
3}A1A[Tabe 1] dlol&l= £89 BAxlolE =
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& Tgo 2A33E vepd Rd), Tabe 1¢] ©]&
wF Ao YA AL BAFUL o|EN ¢
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Fig. 1. DSC thermograms of acrylic resins with
heating rate of 3C/min under N, atmosphere.
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Fig. 2. The etfect of Tg of MBHASs on the viscosity of
MBHAs solution.
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Table 4. General Physical Properties of High Solid Acrylic/Polyisocyanate Coatings

Tests CIHS-1" CIHS-2" MIHS-3°  MIHS-5"
Viscosity (KU) 76 80 95 121
Drying time(D.T./min) 475 453 418 316
Pot- life(min) 150 152 82 65
Adhesion{Erichsen test, %) 33 80 55 77
Abrasion resistance .

(mg loss/100 cycles) 0.059 0.047 0.020 0.025
Solvent resistance .

(MEK Ruhs/cvcles) ’ 8 13 14
Heat resistance .

(60" gloss retention, %) 976 970 98.3 980

aCIHS-1 : C-VIL. BCIHS-2 @ C-/IL cMINS-3 : MBHA-¥IL dMIHS-5 © MBHA-Y/IL

i
a Cng(‘: + bCH,=CH
C==0 % =0
{
0 0
| |
CH; CiHg
(MMA) (BA)
CH;
|
C”Z_(l: CH, ~L|‘H
g =0 Cc=0
|
0
{ {
CH; a CsHy Ih

+ ¢ CHy=CH

C
+ d CH;::&
ézo ({320
C
(e §

OH
(HEA)

(MBHA)

(o]
I i
$: —ccrp- 0~ —cn,-& - omy
Scheme. Synthesis of MBHA.
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