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Table 1 Results of DSC scan for PU/VERA SINs®

PU/VERA T, T.
L { wt ratio) (K) (K) AHU/8)
F 100/0 231 450 8.8
8] E 80/20 235 450 5.6
= b 70/30 234 450 7.0
\C 60/40” 232 440 5.1
B 50/50" 231 440 5.1
A a)VERA: T, = 320K;
b) T, = 315K(50/50), T, =317K(60/40)

B0 40 0 40 80 120 160 200
T¢C) Hr— 5 HAMBE(SEM)ME T SMNHi
WEHES, WE 2 iR i TRESBIEFE
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Fig.2 SEM photos of PU network and PU/VERA SIN
a: PU network; b; PU/VERA 70/30 SIN
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Table 2 Results of DSC scan for PU/VERH SINs”

T, (K) T.(K) AH(]/g)
PU/VERH
( ] no extra MDI extra MDI no extra MDI extra MDI no extra MDI extra MDI
wt ratio) counted counted counted counted counted counted
90/10 234 240 439 433 7.4 7.5
70/30 248 249 415 416 4.4 4.7
60/40 313 304 433 b) 7.9 b)
50/50 346 303 b} b) b) h)

a2)VERH: T, = 392K;b) T, was not found on DSC plots.

Table 3 Compositions between the compatible networks calculated from T, for PU/VERH SINs

PU/VERH PU/VERH(no extra MDI counted) PU/VERH(extra MDI counted)
(wt ratio, feed) {wt ratio, caleulation) (wt ratio, calculation)
%0/10 90/7 90/8
70/30 70/22 70/22
60/40 60/45 60/42
50/50 50/58 50/48
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Fig.4 SEM photos of PU/VERH SINs with different compositions
2:PU/VERH(no extra MDY counted) 70/30 SIN; b: PU/VERH (extra MDI counted) 70/30 SIN;c: PU/VERH (no
extra MDI counted) 50/50 SIN.

Table 4 Mechanical properties of PU/VERA SINs

PU/VERA Tensile strength Elongation at break Elastic module

(wt ratio) {MPa) (%) {MPa)
100/0 10.1 81.8 22.9
80/20 8.7 168.2 7.9
70/30 10.8 92.1 13.1
60/40 11.9 72.4 35.8
50/50 13.0 70.6 50.2

Table 5 Mechanical properties of PU/VERH SINs

Tensile strength( MPa) Elongation at break( % ) Elastic module{ MPa)
PU/VE_RH no extra MD1] extra MDI no extra MDI extra MDI no extra MDI extra MDI
{wt ratio) counted counted counted counted counted counted
90/10 10.6 11.2 124.1 87.1 10.9 12.3
80/20 / 13.6 / 72.3 / 42.1
70/30 17.2 21.3 80.1 48.0 24.6 84.8
60/40 19.6 26.5 17.1 28.2 155.7 261.1
- 50/50 24.1 39.5 13.7 16.0 306.0 490.5
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STRUCTURE, MORPHOLOGY AND MECHANICAL PROPERTY
OF POLYURETHANE AND VINYL ESTER RESIN

INTERPENETRATING POLYMER NETWORK
——THE EFFECT OF CHEMICAL BONDS BETWEEN THE TWO NETWORKS

WANG Guiyou, HU Chunpu
(East China University of Science and Technology, Institute of Material Science and Engineering, Shanghai 200237)

Abstract A series of polyurethane (PUY), prepared by using uretonimine modified pure 4,
4’ -diphenylmenthane diisocynate { MDI), and vinyl ester resin { VER) simultaneous
interpenetrating polymer networks ( SINs) with different compositions have been
synthesized. Based upen the DSC, SEM and WAXD observation, the experimental results
showed that the chemical bonds between the two networks had great influence on the
structure, morphology and mechanical properties of these SINs. For PU/VER SIN in which
there are no chemical bonds between the two networks, it is a thermodynamic incompatible
system and exhibits phase separation morphology. This is probably related with the different
formation rates of the two networks and mixing conditions for forming such SINs. For PU/
VER SIN having chemical bonds between the two networks, the compatibility between the
two phases and mechanical properties of SINs increased appreciably. Furthermore, the
morphology and mechanical property of such SINs are also related with the mixing
conditions, i.e hand mixing and reaction injection molding, for forming these SINs.

Key words Interpenetrating polymer network, Polyurethane, Vinyl ester resin, Effect of
chemical bonds, Morphology, Mechanical property



