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Fig. 1 The structure formula of graft VEO
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Table 1  DSC scan resulis for different PUU /graft VER SINs*

SIN composition Ta Ty

Type of SIN (wt/wt) (K) (K
PUU 10040 223 -

70730 223 308

PUU/BO-z-VER 50/50 228 304

0/100 - 353t

316
327
364

70/30 225
50/50 224
0-100 -

PUU.200-g-VER

302
300
327

70/30
307350
/100

223
227
270

PUU/390-g-VER

*An endothermic peak at 429K was observed on DSC curves for both

PUU and PUU/Bo-g-VER (70/30) SIN, and the value of
enthalpy of endothermic peak for PUU and PUU/BO-g-VER (707
306) SIN were 17.6 ] /g and 3.6 ] /g, respectively.

b An endothermic peak was observed at 337K,
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Fig. 2 The DSC scan plots for various PUU /graft VER SINs
with different compositions

a) PUU; b) PUU/BO-g-VER (70/30) SIN; ¢) PUU/BO-g-
VER (50/50) SIN; d) PUU/200-g-VER {7030 ) SIN; e}
PUU/200-g-VER (50450 ) SIN; {)} PUU/399-g-VER (707
30) SIN;g) PUU/390-g-VER (50/50) SIN

oL Bl

(a) (b)

Fig. 3 The chemical structure of bisphenol A and MQCA
a) BisphenolA: b} MOCA
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200-g-VER SIN ¥ SRs &K, R SIN 4
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Table 2 AC, and SRs values for pure soft segments and soft phase
in PUU/graft VER SINs

AC, SRs
Sample

{mW/mg) (%)
PUU 06.237 95.9
PUU/BO-g-VER 70/30 SIN 0.114 66.0
PUU/BO-g-VER 50/50 SIN 0.084 68.1
PUU/200-g-VER 70/30 SIN {.108 56.0
PUU/200-g-VER 50/50 SIN {.090 57.6
PUU/3%0-g-VER 70/30 SIN 0.169 83.5
PUU/390-g-VER 50/50 SIN 0.120 69.4

GEP330N*° 0.325 -

* T, of GEP330N observed by DSC is at 210K

Pr— 4 SEM & T 15 f# Bl & B
A,mE 4 R, BT RS 8 K6 E K DMF 2
h,BEEFEE L PUU MR REE, BILE 4a
EFRHPUUBBKMAEFSH, 5 DSC REIK
FEAOKME — T RAGRHESERA . MHEMN
AhffUBIHGMNBEREEHN TR - BRAFK
A ALERKBOCHATERSH, B
PUUHRHKBEHSEERENEA - ERENHE
#,5 DSC £ ZE B M4 FH . PUU/BO-g-VER
(70/30) SIN # SEM B A (B 4b) Bl , K &
HFFEWEE, BRREE T BO-g-VERMEASE
BHERH. & PUU/200-g-VER(70/30)SIN #
SEMEHAS(E 4c), PUUBBHEREWNESE

Table 3

Fig. 4 SEM microphotographs of different PUU/graft VER
SINs

a) PUU; b) PUU/BO-g-VER(70/30) SIN; ¢) PUU/200-g-
VER(70/30)SIN; d) PUU/390-g-VER (70/30)SIN

Mechanical properties of PUU /graft VER SINs

Type of SIN SIN composition (wt/wt) Tensile strength (MPa)  Elastic module (MPa) Elongation at break (%)

PUU 1000 12.0 277.2

70/30 12.6 54.2 .
PUU/BO-g-VER 123.1
50/50 18.4 157.6 68.9

70730 11.2 32.4 .
PUU/200-g-VER 253.4
50/50 16.7 133.1 87.6
70730 8.1 7.8 191.6

PUU/390-g-VER

£ 5050 10.2 56.7 100.6

HE,RHPUUMBPRHEBRAERFSGHRIBN
H O MEREREFHNEF B 4(d)BFE—FHE
ERTHEAXKHBEEHSBES M, EHW 39-¢-
VER M X G HH W H S B 5 MW PUU/390-
g-VER(70/30)SIN M A H S KM W .

2.2 SIN B ¥HeE

RIFEARARNG SIN ke, A
BO-g-VER #1 200-g-VER M % 388 8 % H ¥ &
PUU Bi4s , T B B BCRBE A NIV e R &Y
R, BN KR TR ZE PUUA00-g-
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VER(70/30)SIN 7,5 PUU ML ERME  HEH, BRSEOLN PUU MG HERYTR
FESHMERENENT FL WHHERMKE A BO-g-VER #l 200-g-VER B AHE. t
JLFAE, BAERGEEFRTRANERGHE TR ATEENSETHNESREHERKET
BEMESSET RN, B AFREN T USHRERAEAFIFEEER SIN, BN 5658
FHAE. BT 390-¢-VER MEAXSFEMEIE HESESREDHEX.
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STUDY ON INTERPENETRATING NETWORKS COMPOSED OF
POLYURETHANE-UREA FORMED WITH TOLUENE
DIISOCYANATE AND GRAFT VINYL ESTER RESIN

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

Abstract A series of well-defined graft vinyl ester resins (graft VER),i. e. butanol (BO), poly (oxy-
propylene) with different molecular weights (200 or 390) , which were simply called as BO-g-VER, 200-g-
VER and 390-g-VER respectively, consisting of different kinds and lengths of the side chains were
synthesized and characterized. The simultanecus interpenetrating networks (SINs) of graft VER and
polyurethane-urea (PUU) formed with toluene diisocyanate have been prepared. The effect of graft VER
structure on the morphology and mechanical properties of PUU/graft VER SIN was studied through DSC
and SEM observation etc. For PUU/BO-g-VER SIN, the BO-g-VER network is mainly interpenetrated
and miscible with the hard segments of PUU network. For PUU/200-g-VER SIN, there have some
interpenetration and miscibility between the 200-g-VER network and the hard segments as well as soft
segments existing in the PUU network. Thus, the strong reinforcement effect of these twe graft networks
on the PUU network was observed, and the mechanical properties of SINs were enhanced appreciably.
There exhibited obvious phase separated morphology between the two networks in PUU/390-g-VER SiN,
because of existing microphase separated morphology of 390-g-VER network in itself. In this case, the
enhancement effect of such a graft VER network on the PUU network is limited.

Key words Polyurethane-urea, Graft vinyl ester resin, Simultaneous interpenetrating network,

Morphology, Mechanical property



