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Fg. 1 Ouline o HPU gynthess
—N—CH, —€H, ) ,44.4 46.8(C,—N —H, —
12.61 gDEOA 36 g DMAC : CH, 5 58.1 (C,—N—CH, —CH, —) ,59.6 61.4
17.41 g TDI 0.1 g DBTL 50 g DMAcC (C,—N—CH, —€CH, ).
, GPC(DMF) M, = 16600, d =
, 55 60 , , _ _
1.480; HPU ,M, = 14300 , d = 1. 480.
[NOO] [NOO]
L, L4
. FT-IR 2240 cm
—NQO ,
105 , , ’
g 2.
, DMAc ,
1.4.1 (TD-HEA)
(hyperbranched polyurethane ,
HRJ) . L] "
9 31.81gTDI 40 g DMAc ,
FTIR 3435 cm’ ' (—OH) , 2972
) 4 o 23.21 gHEA 0.10gDBTL 30 gDMAC
cn’® 2140 em (—=CH, 45 , 1704 cm'~ (—NH
000 —) ,1638 cm™ * (ph) ,1047 cm ' (—C—O0 —). ’ - ’
1 t 1 1
HNMR(DMSO- ds O 2.01 (3H,
( b 9) ( [NCO] . [NaO]
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(2H, N—CH, —CH, 5 4. 14(2H, N—CH—C | b
H,—) ,7.05 7.9(3H ph). 1.4.2 (UV-
® GNMR (DMSO- ds ,0 ) 15.21  HRUA)
(C,—ph—CH;) ,20.7 (C,—£O0—H;) ,48.3(C, 30 g HRU
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8.579, 13.25 g TDI-HEA [NCO] , ,
20 g DMACc ,
, 55 60 , (UV-curable
[NOO] , hyperbranched polyurethane acrylate ,UV-HPUA ) .
(OH),
@ o — @
(COOH),
o)
ZQ/\O/\/\ Si(OCH3),
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Fg. 2 Ouline o preparaion process for UV-HPUA and DHRUA
FTIR 3310 cm ' (—OH) ,2972 0.02 g , 100
emt 2140 cocm' (—CH, 9, 1721 em " 120 24 h ;
(—NHOOO ) 1618 cm ' (ph, —CH=CH,) ,1224 2.70g KH560 0.05g N ,N- ,
em ' 1186 cm T (—C—O0—) ,811 cm ' (—CH = 100 120 , 24h
CH,) . 0.1 ol /L NaOH [ COOH] ,
'H-NMR (DMSO- ds 3 ) 2.35(3H, [ GOOH] ?
2g TDFHEA 15 g DMAc
H:C Z\ > ) ,3.44(4H N—H, —CH, —) ,4.34 , ,
4.43(H N —CH, —€H, —,000 —CH, —CH, ) , ' 55 60,
[NOO] ,  [NQO] ,

5.8 6.43(3H,—HC=CH,).

1.4.3 v/ )
(DHFUA)
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9 -—0-—CH DHPUA-3-1,
DHFUA-1-1  DHPUA-1-3. DHFUA-3-1
30.01 g HRU

1g, 1.14 ¢

(dua curable hyperbranched polyurethane
acrylate DHPUA-3-1) .

FTIR 3310 cm™*
em ' 2140 em*t (—CH, —) , 1721 cm™*
000 —) ,1618 cm’ ' (ph, —CH= CH,) ,1230 cm’
1205 cm ' (—€—O0—,9 —O0—) ,1083 cm ' (9 —
O—CH;) 811 cm ' (—CH=CH,).

(—OH) ,2972
( —NH
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"HNMR(DMSD- ds ) 0.58(2H,
9-—€CH,—) ,1.5(9H,9 —CH, —CH,) ,2.35 (3H,

ch—O) ,3.55 (9H, 9 —0—CH;) , 5.8

6.43(3H, —HC= ).
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Fg. 3 Surface topography of UV-HPUA ooatings LV

before and dter moigure cure

HPUA

,Ave rough =

, JAve rough = 1. 72 nm;

10 DHRUA-3-1 DHRUA-1-1



12 C 1215

um/div
0.0099

pm/div 2

Fg. 5 Surface topogrgphy of DHPUA-3-1 coaings Fg. 7 Suface topogrgphy of DHPUA-1-1 coaings
before and dter moisure cure before and dter moisure cure
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Histogram
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, . Uv-HRUA DHPUA
, ) TG DTG .

) ) (T<200 )
,DHPUA-3-1 DHPUA-1-1 , (T<350 )
,DHPUA-1-3 : (T>350 )
! . S —OCHs
Table 2 Physcd and mechanica properties of sanples S04 DHPUA
Moigure Pendulum Adhesion doss Prencil '
Sample —
cure  hardness (degree) 20° 6 hardress )
UV-HRUA  Defore 120 2 170 162 HB Table 3 Thermd properties of UV-HPUA and DHPUA coatings
dter 128 2 168 160  2H . . 4 _
"y bdore 78 2 187 178 6B | arperdture of weight loss( ) Reddue &
DHPUA-3-1 Saple
dter 212 0 192 180  3H 0%  30% 40% 50% 800 (%)
DHRUALL. Dore 72 2 188 174 6B UV-HRUA 208 276 335 39 14.3
dter 238 0 194 182 3H DHPUA-31 213 296 370 401 15.8
DHRUA-1.3 Defore 68 2 189 175 6B DHRUA-F1 215 310 378 405 16.9
dter 256 0 164 161 4H DHPUA-1-3 255 370 401 414 19.5
2.3 3
11  UV-HRUA DHPUA TG DTG
, 3 UVv-HRUA DHPUA (v ,
£ 100 —UV-HPU
= o~ HDPU-3-1 - .
% 80 -0~ HDPU-1-1 1 (2)
g 60f —&— HDPU-1-3
= 40F ’
=]
2 201 SO0
é O 1 1 1 1 1 1 1
ol — UV-HPU ; ,UV-HPUA
g gt -0~ HDPU-3-1
E ~O0- HDPU-1-1 '
S 2 r —4- HDPU-1-3
O
= 2 . ;(3) :
100 200 300 400 500 600 700 800 ; (4)
Temperature (°C)
Fig. 11 TG (a) and DTG (b) curves of Uv-HPUA and DHPUA ' !
ooaings )
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SYNTHESIS AND PROPERTIES OF UV/MOISTURE D UAL
CURABL E HY PERBRANCHED POLY URETHANE COATINGS

LIANG Hongho , HAO Mingyang, GJAN Jing, XIONGLe , ZHONG We
( Key Laboratory d Nondestructive Test d Ministry d Education , Department d Pdymer Materials and
Enginexring, Nanchang Hangkong University , Nanchang 330063)

Abgract  Hyperbranched polyurethane (HPU) was synthesized from toluene-2, 4-diisocyanate ( TDI) and
dietharolamine (DEOA) by one-gep method ,which was further modified to prepare UV-curable hyperbranched
polyurethane acrylate (UV-HPUA) and a seriesdf dua curable hyperbranched polyurethane acrylate (DHPUA) with
different ratios of acrylate and trimethoxydlane end groups. All resns were characterized by Fourior-trangormed
irfrared ectrosoopy (FTIR) ,'H and “C nuclear megnetic reonance (‘H “GNMR) and gel permeation
chromatography (GPC) . Then the resins were used as oligpmers to prepare UV/noigture dua curable ooatings. The
surface topographies of the UV cured ooatings were invegtigated by atorric force microsoopy (ARM) before and dter
noigure cure. The results showed that the superficia degree of roughness of the coatings,with acrylate and
trimethoxydlane end groupsratio 3 1or 1 1 ,decreased &ter noigure cure. However ,UV- HFUA and acrylate and
trimethoxyslane end groups ratio 1~ 3 coatings increased ater noigture cure. Thermd gravimetric analyss (TGA)
results indicated that the coating thermal qability increased with increadng trimethoxydlane end groups. Moreover
the physca properties of the UV cured coating were d 0 measured before and &fter noigure cure ,which indicated
that physca propertiesdf the UV-HPUA ooating were dight improved through nisture curing process. However the
phydca properties were greatly improved for DHPUA ooatings ,the pencil hardness increased from 6B to 3H and
4H.

Keywords Hyperbranched polyurethane acrylate , UV curable , Moigture curable , Properties



