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Fig. 5 Surface topography of DHPUA-3-1 coatings Fig. 7 Surface topography of DHPUA-1-1 coatings
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. UV-HPUA DHPUA
TG DTG
T < 200°C
DHPUA-3-1 DHPUA-1-1 T <350°C
DHPUA-1-3 T >350°C
Si—OCH,
Table 2  Physical and mechanical properties of samples Si—0—Si DHPUA
Moisture Pendulum Adhesion Gloss Prencil
Sample —_—
cure  hardness degree  20° 60°  hardness
UV-HPUA before 120 2 170 162 HB Table 3 Thermal properties of UV-HPUA and DHPUA coatings
after 128 2 168 160 2H T e voieht loss T
DHPUA. before 78 2 187 178 6B Sample emperature of weight loss Residue at
after 212 0 192 180 3H 10%  30%  40%  50% 800C %
DHPUA-1-1 before 72 2 188 174 6B UV-HPUA 208 276 335 396 14.3
after 238 0 194 182 3H DHPUA-3-1 213 296 370 401 15.8
DHPUA-1-3 before 68 2 189 175 6B DHPUA-1-1 215 310 378 405 16.9
after 256 0 164 161 4H DHPUA-1-3 255 370 401 414 19.5
2.3 3
11 UV-HPUA  DHPUA TG DTG
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- 11 TG a and DTG b curves of UV-HPUA and DHPUA
coatings
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SYNTHESIS AND PROPERTIES OF UV/MOISTURE DUAL
CURABLE HYPERBRANCHED POLYURETHANE COATINGS

LIANG Hongbo HAO Mingyang GUAN Jing XIONG Lei ZHONG Wei

Key Laboratory of Nondestructive Test of Ministry of Education — Department of Polymer Materials and
Engineering  Nanchang Hangkong University ~Nanchang 330063

Abstract  Hyperbranched polyurethane HPU  was synthesized from toluene-2 4-diisocyanate TDI  and
diethanolamine DEOA by one-step method which was further modified to prepare UV-curable hyperbranched
polyurethane acrylate UV-HPUA and a series of dual curable hyperbranched polyurethane acrylate  DHPUA  with
different ratios of acrylate and trimethoxysilane end groups. All resins were characterized by Fourior-transformed
infrared spectroscopy FTIR 'H and “C nuclear magnetic resonance 'H- "C-NMR and gel permeation
chromatography GPC . Then the resins were used as oligomers to prepare UV/moisture dual curable coatings. The
surface topographies of the UV cured coatings were investigated by atomic force microscopy AFM before and after
moisture cure. The results showed that the superficial degree of roughness of the coatings with acrylate and
trimethoxysilane end groups ratio 3 ~1 or 1 ~ 1 decreased after moisture cure. However UV-HPUA and acrylate and
trimethoxysilane end groups ratio 1 ~ 3 coatings increased after moisture cure. Thermal gravimetric analysis TGA
results indicated that the coating thermal stability increased with increasing trimethoxysilane end groups. Moreover
the physical properties of the UV cured coating were also measured before and after moisture cure which indicated
that physical properties of the UV-HPUA coating were slight improved through moisture curing process. However the
physical properties were greatly improved for DHPUA coatings the pencil hardness increased from 6B to 3H and
4H.

Keywords Hyperbranched polyurethane acrylate UV curable Moisture curable Properties





