%4 s Oy F ¥ R No. 4
1995 5‘1 8 }3 ACTA POLYMERICA SINICA Aug., 1995

AEFIRE/ REEFSCHROHHL"
HEE HRH #3k

(REAZEMR Rk 300072)
XX kR

(RERXFEHHHEETIRR X& 300072)

w B UngEAWORE (HUP) 5RER (PU) BRRSARERS W (CPN) X
EMHBRTFEHNERABNEX CPN RAMYBHRE RO, BIBERRT R
RER/ BB E K (HUP/PU-es)CPN, ¥ r = NCO/OH = 0.4 i, BB A ERT
AtufnikEe/ et R AR (HUP/PU-c)CPN 5 HUP/PAPI CPN 4pk#, #Hik CPN &
HRERARDRBEOERAN RME AR MR S5HE.

XA NEFRE, REE, PAPL, EARAHING

AN A, AR IS % 2 B R R MR g > — , (B X 20 RS AR 1 M R o ik
A BE—B T KRR EANRERN RS, AMTRERESEeristakt, SRS
T 72 4k A A B B R b B, TR B R SR R G M O B AT T

REETREERENREERES SN, (X5 ENHEMF RN ET 1988
4 Hsu 1 Lee ZU 9T THAMMRESRERNEFERSWWE (UP/PU)IPN F)
HERRE, EETERZERESSEHEN.

S MEL 5 LFR IS & LR3I — 3R A AR R R e/ RE R E &4k, A
FAMBEEROAT B BN —EE-L-SX _FRKF _ME) HUP, STt R &
BB RN R M ELE T 5ECHER, AN SRERER PU-cs SRR & & PU-o
RE5LRERELAY PAPL ZH—NCO E#TRINR, ERAMUEE/ BEEES
W% FA% HUP/PU CPN, BHEMR.ESEF UL SN SHERRETHLFR,
HEB3sAtERFN HUP/PU E&H4KZA.

1 scedisr

Ll FENRERESENESR

ARG KBIHE ERSR B2 1:1:2.5—3 fmol H;,
TN, SRPTT 160—190C HITHERRE, EHE <10, REAELERBENERK
B, B3R RERNRANEEEHUP,

RERE (PU) WARK: ¥ TDI (k245355 F 82 400—2000 pYFKN — Bk
(RBERHATIZNEREEC - BR-HL-BERET 75°Cc TR 4 MNNEIMEER

* 1994-02-05 kG

453



454 w4 F OoE MK 1995 4

EEREEE (PU-et & PU-es), FZIETHIENIEH—NCO &,
12 FthtoxEs/REuEs CPN s

I —E BRI AR EMEE HUP X5[%5 BPO HEER PU-et (3 PU-es), fE{L
FFBRU B IRERD AR EEHFRSNE, BMAZFRERE DMA, B45 B &
EABBEERS, 7 50°C TEK, g /EE DR LIRS RT iR,
13 JcEtR B RS

HUP X PU BA 5 LB K BT 72 R IR L $R r iR T NICOLET 1708X FTIR
LHMER ERE—NCO Hpy sk EEE,
L4 HIEHEdERe

CPN MUBEm{L¥ TR E T, % PERKIN-ELMER, DSC-2C RURERHEH X L
DT iR 20°C/min K&ARE, MWiMEEHRAE Hitachi ST-650 0 F B
#EME, BHBMERMPHEERNNERA Dynstat VEB JUEN, HIEIRE SHEER
VIEREE A WJI-10 AL TT BB RRAL,7E 30mm/min JHEE T#AT, B3R LT-500A
UM FRBAL, £ 70mm/min FRIE, REESTRA TA-3000 HHLEHF
POLEZSSFAHTHHREER 200c/min KAETRE,

2 ZRE®

21 FiprokEE/ RuEE CPN (R
' SmEEAMARENES TR LSERMREER, HARRNETSTHELRE
X, MAEESKAELN—NCO ERN., RfiFRENT:
2.1.1 HUP o TH#HImZAES PU # EB—NCO %R

mHO—UP—OH + 2OCN—R—NCO——>[0—UP—0OC—NH—R—NH—CO0O—UP—0],

2.1.2 REERB:
[{O—UP-- 00C— NH—R—NH—COO—UP—07, + OCN—R—NCO

——>[0—UP—00OC—~NH—R—N~-COO—UP—01,

|
co

l
NH—R—NH-CO

2.1.3 HUP #B FMAEMBSRATNETHE (St) #17HRRBER R

3
0—UP—00C—N~— R--N—COO~UP—0OOCNH—R—NHCOO—UP—0O
3 | 3
co

|
N NH—R~151<—CO
i

(Sv),
~~O—UP—O

O—UP—QOCN~~~NCOO—UP—00C—NCOO~~
g ¢ AN
CO

|

HNoo o
K% IR, HUP/PU-es CPN MBI B 51 1%, RIILL—NCO 5—CH,—#
LM RIEEE A-nco/ A-cn,— FERTEIMUZE(LEREE. ¥ PU-es 5 HUP 435 #¢
r = NCO/OH 2 0.4 ®1 1.0 /7B, INA 0.5% HHLE, 0.05% 3|&#(BPO) 1 0.05%
DMA, F 60°C ¥AREMRAE KBr MK L, BERAIE 2272cm™ 4—NCO HHRBLE



4 1 TEES: FRNRE/REESSERNMR 455

Absorbance Ratio

0.0 | 1 1 I 1 I
4 8 12 16 20 24 8 270 300 330 360 390 420
1(h) ) T(K)
Fig. 1 Absorbance ratio of 4_nco(asrzem=1y/ Fig. 2 DSC traces of unsaturated polyester/
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Tab. 1 Thermal transition of unsaturated polyester based composite polymer network CPN,

Sample Glass transition temperature T,(C)
Unsaturated polyester HUP 61
HUP/PAPI with r = 0.4 73 11
HUP/PU-et with » = 0.4 69 107
HUP/PU-es with r = 0.2 89
r=10.4 56 81
r=1.0 —6
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Fig. 3 Static mechanical properties of HUP/PU CPN
a HUP/PU-es CPN, X HUP/PU-et CPN, [] HUP/PAPI CPN
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Tab. 2 Thermogravimetric data for unsaturated polyester/polyurethane composite

polymer network

Sample on set Temp. of maximum Temp. of half
temp. (°C) rate(°C) loss(°C)
HUP 290 380 374
HUP/polyetherurethane
(PU-et) r = 0.4 250 365 359
r=20.8 250 367 389
HUP/polyesterurethane
(PU-es) r=0.4 250 380 374
r=20.8 250 . 380 385
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A STUDY ON COMPOSITLE SYSTEM OF UNSATU-
RATED POLYESTER/POLYURETHANE

XU Meixuan, XIAO Jingsong, GUAN Yunlin
(Deparsment of Applied Chemistry, Tianjin Universisy, Tianjin 300072)

LIU Wenguang, YAO Kangde '
(Departmens of Materials Science and Engincering Tianjin University, Tianjin 300072)
¥ )

Abstract Composite polymer networks CPNs, based on hydroxyl terminated unsa-
turated polyester/polyurethanes were synthesized. The influences of chemical kine-
tics and phase separation on physico-mechanical properties were investigated. Data
reveal that the composite polymer network of unsaturated polyester/polyesteruretha-
ne (r = NCO/OH ='0.4) is superior to its counterparts from polyetherurethane or
polymethylene polyphenyl isocyanate, PAPI in mechanical properties. An optimum
CPN can be designed and prepared via controlling soft and hard segment compo-

nents and composition of network.
Key words Unsaturated polyester, Polyurethanes, PAPI, Composite polymer net-

work





