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Preparation and Physical Properties of Acrylic Urethane Resin Coatings Using
High Solids Acrylic Resin
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Abstract

To prepare polyurethane coatings for top coatings of automobiles, acrylic resins containing 75% of solids were synthesized
by a radical polymerization. The viscosity of the acrylic resins was increased with increasing OH values. Crosslinked
acrylic-urethane clear coatings were obtained by curing reaction between the synthesized acrylic resins and hexamethylene
diisocyanate(HDI) trimer(Desmodur N-3600). The physical properties from the following studies were carried out :
viscosity(Zahn cup #2), adhesion, pensil hardness, and 60°specular gloss. Various properties of the acrylic-urethane clear
coatings as top coatings of mobile coat were evaluated on the coating specimens. Adhesion property to a substrate, 60°
specular gloss, and pencil hardness of prepared paint showed quite good properties.
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Table 1. Polymerization conditions and physical properties for acrylic resins

. Chain .
Monomer(g) Solvent | Initiator transfer Reaction . . .. | Molecular | Dispersit | Conversio
OH Tg | Viscosity .
Products TONE T Value | ¢0) (P) Weight y n
BA | MMA |HPMA| -M | MAK | APEH |2-MCE (fgl)p Times Mn) | MwAMD)| (%)
100
HSA-60 | 6.42 58.18 15.4 20 33.3 4 130 60 40 7,500 3,000 1.7 74.70
HSA-90 | 362 | 53.28 | 23.1 20 333 4 130 90 40 8,000 3,320 19 74.85
HSA-120 | 082 | 4838 | 30.8 20 333 130 120 40 9,500 3,450 2.0 74.90
Table 2. FT-IR and TH-NMR chemical shifts of synthetic acrylic resins
Product FT-IR(NaCl, cm-1) 1H-NMR(400MHz, CDCI3, § in ppm)
1.0 : CH3-C
3510 : O-H o
HSA 1727+ C=0 18 and 2.0 : R-OH
Resins 1152 : C-0O .
1073 : C-OH 20 CHCO
' 3.6 : CH3-O-
3.8, 40 and 4.1 : C-CH2-O-
Table 3. The physical properties of synthesized resin and film
Resins HSAC-60 HSAC-90 HSAC-120
Items
Resin viscosity(cP, 75%) 7500 8000 9500
Coating viscosity(sec) (55%, Zahn cup#2) 80 84 89
Pensil hardness H 2H 2H
Gloss(60°) 1000]7¢ 100014+ 1000] 4+
Adhesion 0 0 0
Solvent resistance(times) 60 80 95
Flexbility(25C, 2T-Bend) Fs HREL HRER
Impact resistance (1/2”#500g*50cm) dz EIR E ul A=z g 2w A eke
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