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Abstract : Environmental friendly acrylic/urea high-solid paint(MUHC) were prepared
through the curing reaction of acrylics resin{iEBHC) containing 70wt% of solids content and
butylated urea curing agent. The synthesis of EBHC was ‘done at 150°C for 6 hours, and
the resuits were obtained as follows @ M,=1830~2190, M, 3290~4000, M./M,=1.80~183,
viscosity=110~352 c¢ps, and conversion=82~92%. After the film was coated with MUHC,
the various physical properties were measured. They showed that enhancement of the
coating properties such as adhesion, flexibility, abrasion resistance, impact resistance, and
water resistance could be expected through introducing caprolactone acrylate component in
acrylics resin for the high-solids content acrylics/urea coatings.

Keywords : high solids, acrylic/urea coating, curing agent.
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Table 2. Test Methods and Conditions of Physical Properties

Type of tests

Instrument and Spec

Viscasity (KU)

Krebs~Stormer viscometer
Pacific Scientific Co., serial 80328

Hardness

Pencil hardness
Yasuda Seiki Seisakusho, serial 4664

60° Specular gloss

Glossmeter
Pacific' Scientific Co., Glossgard I

Adhesion

Cross-cut test

Flexibility

Mandrel
Pacific Scientific: Co., Conical type

Impact resistance

DuPont impact tester
Ureshima Seisakusho, type 552

Heat resistance

Electric furnace
Hae Dong Instrumental Co., HD-010
350 °F/hr

Water resistance

Distilled water, 24hrs

Abrasion resistance

Abrasion tester
Toyo Seiki Seisakusho, Taber type

QUV (gloss)

QUV accelerated weathering tester
Q-panel Co. initial, 120hrs, 240hrs
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Table 3¢} EBH-12] FT-IR#* 'H-NMR #4
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o 6 0
R Ro R,
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Fig. 1. Synthesis of EBH-1.
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Table 3. FT-IR and 'H-NMR Chemical Shifts of EBH-1 and EBHC-4

-t "H-NMR
Products FT-IR (NaCl, cm™) (200MHz, CDCls, 8_in_ppm)
3510 : OH 0.9 (CHs-C)
1730 : C=0 12 (C-CHz-C)
1170 : C-O- 1.6 (C-H)
EBH1 om0+ cH 2.1 (CH-CO-)
1460 : ~CHao- 39 (C-CH2-0-)
1390 © C-CHs
3500 © free OH and OH of 0.9 (CHs)
lactone 1.2 (C-CH,-(C)
1170 : C-O- of ester and 1.6 (C-H)
EBHC-4 lactone 2.1 (CH-CO-)
1720 : C=0 40 (C-CH-0-)
2960 : CHy

Table 4. GPC Data for EBH-1 and EBHCs

Type M. M, ™M, M./M
EBH-1 2250 3740 4730 166
EBHC-1 1830 3290 4990 180
EBHC-4 2140 3890 5350 182
EBHC-7 2190 4000 5560  1.83
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g s,
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Fig. 2. Synthesis of EBHC-4.
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Fig. 3. Relationship between viscosity and T,
of EBHCs.
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Table 5. Physical Properties of High-Solids Acrylic/Urea Coatings

Tests MUH-1? MUHC-1° MUHC-4° MIHC-7
Viscosity (KU) 57 53 57 64
Pencil hardness (7days) H B B F
60° Specular gloss 103.1 105.0 105.8 1074
Cross~hatch adhesion (%) 87 95 100 100
Flexibility (1/8 inch) poor good good good
Abrasion resistance
(mg loss/100 cycles) 0.066 0.074 0.025 0.021
Impact resistance direct good good good good
(1000g/50cm) reverse poor poor good good
Heat resistance - .
(60" gloss retension, %) 945 881 93.2 946
Water resistance . or ood ood
(distilled water, 24hrs) Boo po g g
QUV (gloss) initial 104.3 1075 104.1 106.0
120 hrs 101.2 20.7 96.9 938
240 hrs 68.9 195 75.8 835

*MUH-1 : EBH-1/BBMU

"MUHC-1 : EBHC-1/BBMU
‘MUHC-4 : EBHC-4/BBMU
‘MUHC-7 : EBHC-7/BBMU

4, 254, IE34 9 Jds4e B4
MUH-1 2t MUHCH %ol #4 Jeide
Z M caprolactone acrylate A ¥l 23 24
Aol ¥ vehdg ¢ F U

EAte) @

2 dre A8rled, S gAY Ay 3
Aistn AAU715 4 2 AE T AERRC)IS A
FA T ddE A9 dFRAM o M=
Hyyr}.
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