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Influences of Different Chain-extenders on Performance of
UV-curable Polyurethane

DENG Jianru',LUO Sai, LONG Li,LIU Miaoe
(College of Chemistry and Chemical Engineering, Hunan University,Changsha 410082, China)

Abstract: A series of UV-curable polyurethanes that were compounded based on polydiethylene glycol-
2000 as soft segments, different glycol chain extenders and isophorone diisocyanate (IPDI) as hard seg-
ments,and 2-Hydroxyethyl acrylate (HEA) as blocking agent were synthesized by prepolymer method.
The relative activities of different glycol chain extenders as chain extenders were analyzed: the structure of
UV-curable polyurethane was characterized by infrared spectral,and the influences of different glycol chain
extenders on the mechanical performance, heat resistance performance and usability of cured film were
studied. The results show that under 80 ‘C ,the reaction speed of ethylene glycol and phenyl isocyanate(PI)
is the fastest,the speed of 1,2-propylene diatomic alcohol and PI is the slowest,and 1,4-cyclohexane dime-
thanol(CHDM) as chain extender of PU has the best mechanical properties and heat resistance.
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s 40 0.0676
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Tab.2 Reaction rate constants and the activation

energy of BDO/PI action

T/C k/[g+ (mmol.s) '] E./(k] « mol™ 1)
40 0.0782
45 0.0993
50 0.1260 38.737
55 0.1540
3 1,2-PG/PI W95 L 3% 2 5 U F0 R B2 & 1L B

Tab.3 Reaction rate constants and the activation

energy of 1,2-PG/PI action

T/C k/Lg+ (mmol.s) '] E./(k] *» mol™ 1)
40 0.0350
45 0.0457
50 0.0594 43.965
55 0.07627

% 4 CHDM/PI K 7 % % % #70 | B2 & 1L &
Tab.4 Reaction rate constants and the activation

energy of CHDM/PI action

T/C k/[g+ (mmol.s) '] E./(k] « mol™ ")
40 0.0321
45 0.0429
50 0.0561 46.272
55 0.0722

F 5 NPG/PI B & B i%E & # 70 /K Bz iE 1L &8
Tab.5 Reaction rate constants and the activation

energy of NPG/PI action

T/C k/[g+ (mmol.s) ']  E,/(kJ+mol 1)
40 0.0273
45 0.0375
50 0.0507 51.479
55 0.0678
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Tab.6

B4 7 B iE AL BE AR AT T FE R E H(807C)

The activation energies, pre-exponential factors and

rate constants of 80°C of different chain extenders

PEER E./(kJ » mol™ 1) A k/[g+ (mmol.s) "1](80°C)
EG 43.644 1.29 X 10° 0.4523
BDO 38.737 2.26X10° 0.4219

1,.2—PG 43.965 7.55X10° 0.237

CHDM 46.272 1.67 X106 0.241
NPG 51.479 1.055X 107 0.240

B AT LLE L7 80 C A LEG.BDO 5
PI {4 ) I BB 54, 1,2-PG,CHDM, NPG 5 PI iy
FIE R A8 X & N EG i BDO & B850 T,
HIRAN R, 5 — NCO [ L B 57 B/ 5 3 P 5 5 1
1,2-PG " A7 — A0 3, 3 — A fh R 3, o7 BEL 3
6 B NPG A7 4 B A /3%, CHDM. APy
A —NRTCI . AL B AL # AR K, 4 7B B
B A BRI, T A SN 3% P A /0N
2.2 AHRiESH

LI CHDM R4 #5 7 & 8L PUA B g (4 21 4b
Jei% an & 6.

100

Vi N
SOT /’F\ / M\
% “‘ / \\ / \ I M\\
e | W\
S | ' qasz
& aof| \ ; \ /
z Vo | \ d
3352 | j f
20 | | / \{\ oy U}
\/ IR
2937 U s26 |
or 1730 19391130
3500 30‘00 25[00 20‘00 1 5[00 1 0‘00 5(‘)0

Wavenumber/(cm')
B 6 PUA #5892 5% B
Fig.6 IR spectrum of polyurethane

FH AT, 3 352 em ' Ab J2 24 R G f N —
H )4 46 38 3h e g, 1 730 4bJ2 & 3k R g b — C
= O Y5 A 47 4 2 W W e, pl Ot 150 ) S RURR TR 5 R
BERA TR ;1 239~1 130 & C=C MigiiRsh X,
il HEA 5 R &AW+ i — NCO K& A4 [
1 52640 Mz i 2 C— N 47 ik 2h 1 fl N— H 25
ARSI 1 457 &b Ay Wi id & —CH. /Y C—H &5l
PRBNE ;2 937 A& AR XK C— H 14 45 = 3l i i
32 275~2 240 AP H L — NCO (1) 45 1 W7 g i
UL —NCO £ 22 5 RN, I i 0% i () 47 & A
9 RE T DLGIE SEAE i R B AR .
2.3 ¥R R X B K BR ) S 1 BE YR i

P A5 i T DT 2 i SR8 2 R AR O [ Ak R ) 2
PERERY B A8 br. i Lk 5 b B8 145 2 0 R = e
B i 6 [ AR RS %) 7~ 1 e W3R 7.

B X He & B 5 AT BE R AT A o =28
ATV, CHDM i A — A NI Y 7S TG 3, 454
PR L 4 09 N SR e K, T SR 2 B % i o B
7R 1T M 3 i A, 2 BEL RS 43 1 19 42 By, T DL R 24
T RBEAL,  hr s B2 IR T 12.6 MPa, B2 ik
ZN 107.3%EG Fl BDO J& B2 7. H A 5515



5 6 1)

RGN 45 555 R UV R Ak 5 %W 2 B 1952 105

P A 2R 2 e A B W0 A By B T DAL i B £

K;1,2-PG I NPG A Ry ais A 0 B 3L 0855 7 K4y

T AR 0 5 B B B R A BT MR
.
RT TE-TBEY#AMNELENFEENZN
Tab.7 Influences of different chain-extenders on the

mechanical performance of cured film

P P38 &/ MPa Wi A R/ %
EG 11.1 116.7
BDO 10.3 122.4

1,2-PG 5.6 160.0

CHDM 12.6 107.3
NPG 4.9 178.6
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Tab.8 Influences of different chain-extenders

on the heat resistance performance of cured film

Y7/ C EG BDO 1,2-PG  CHDM NPG
T/5% 241 242 235 257 233
T/50% 374 371 365 376 365
T sl 358 354 352 361 351
T maxz 418 408 409 416 402
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