= 615
2006 £ 9 A

[/ S . S No.6

ACTA POLYMERICA SINICA Sep., 2006

By EE B R R ER 5 B A BVIRE A EL R FZRY FTIR B35 °

EXE

REE’

% IE#

CFEFKEHBRESTESR LiE 20002) CHEEIWCFBERNACFER WX 710072)
CALEHEBHRTWREE Jx 102101

M E wEREAEST BT PR BEFL, G T BRSNS A R R BN WEER
HEMIE EEARRORE N BOEE ISOCREUTRE, B &4 52 W B EE#7 = % 55k E 46 KR,
H b = IR0 [ Ak B R B TSR AELAY 0 A, B A0 SR A K 4R G T 5 (R N B R P MR S 2
BESRERAFARRESREM, SRR R B 4 55 TR R I B2 U B, MaE A MUMRIE S5 R R &
HRERMEEE IOCREUERE, ZSRFMNFERERN, B AR RRBRIFEN FHE-FRNE
AR M vk BRI LMY, B TR N R RS T A EERRE AN, AR T R AR LR EE T, N
BE S M ZEZBRR R ARER M- RAXEEFEENHL. RERERRESF TREMERN
BRES 5 30 4 () Y 20 B AL LAY, 4% B X B BE IR B O 220°C i MORR R B RE O IR LB R L I T A MR BR
ek kR 3P B0 2 AR B DA B R R AT, —OCN 2E R = R R AR fL BB TT LIB 45 5 M 5 3 1, T 1O ekt O IR 3F 1y

RiEIFED0.5.
ZEA  RREAINURRAR, WA A SRR, LELR Y

HEWNELEMNENEMRX . EETRAR
F4TR8 B 2 R R B — 28 R o RR A BE B ik A
BOEAERIFMNAFESR EMEESH NS
WA RS ENE HERERA RN IZERE.
EBEEFENENHHIERBR(EEFEN T, <
150°C , SRS HIMI P &M T, <200°C) , X ik &
RETHAEWIBE-—LBEARATE NN AR
B RN 7R A A R U IR AR IR T R T B
A6 TR 7k B8 % K Y 7] BB ; 7E BN R 2R BR AR SR, 3R
I TE B T AEMS EM R E RS,

FEEEM ISR R EE R R A,
BLPERE. TSR LI R L A R IR R
AR A A R A S 3 LA B A 36 B b BN, T
AR 5 PR 0N A A4 T P B 4T FR R BB, SR RE R
Hug kb

FMESHEMEMEEERRES T4
R RN BEMHRBEFEESE.
ST AU A BERR AR 5 3K ER RS 0 3t B 4L R RE
5% , Bauer F Shimp Z % # 1 T — A F B H 5 37
AL 150CH N, B8 =B AE K.
HEFF SN MBERN . B HF 5 ah R
FRIE 5 R 5 5 — 25 5 3 46, B0 A R O T
PSR, X R NESR T L NE

Qﬁiﬁ“'” .

BB 3 48 R = R BR AR S T W ek ok IR 3 A
B, =R P4k 5 7 BT CATE B A iR T AT, WER
BEEGBEHS THER(GEREMLS YK RRE
SR, KRR N — A T AT
SRR BB | TR sk ER I A R E S
CZHAMARSER, RAESRRNBRET 468
B

B — 353 BF 5T 2 1R L Wl nae ok B 35 5 449 =T LA
mEAEERERMAER" ARBSAEEER
T A R W e Wbk T 425 A, W vk 3R R B HE O G e
WAL XEARTEASEHIRELEN,H
BREHAWERIEH, X FHERF RS B AT
REEESRL.

B MEREEEN -, EaER
EAMBBERESIANBEERA.BR554
HEEE 2 A T B S S IR BT B . B AL
JEEERE TR (T, >3500C), i Fe it
BBAE 5 (1000CH B B R K TF 60% )™ %
FHEMFARESAEMIEEEASEENIIE
A8 AT E RIMNFAHARBENSMRES
PR g 2 4 , T LA T AT St B35 3R R S B
BB RNt L

* 2005-04-15 W T ,2005-05-26 B EF A RB XS (ST 50273029) FEYHH ; »+ HRBEFE A E-mail : liwefe @ 263 . net



6% ZESCESE . Py EERY B E S XU R A RIS EIE R L R B AY FTIR BF 5T 805

HRE . & E T HIR B &4 T B B R S BL BR
SR A B3 (E-51) W 3% & 4k 5 B AR F il
,

1 RS

1.1 E#

Ey R R EBRER, B[S ISR, B A TR
900, 7E 200°C B B EE L i 18] 24 6.5 min; B A —
K H MBI E(ES5), CEMIET , AEYE
0.51(BL0.48~0.54 B F-HH); K ERMY N4
Fréd .

1.2 FTIR BERENHER R

RAERELL,FTIR REAFEALRE T &
FHAE B BB B AW Wi i B AR AL R R AR AL

HEE/RILRB BN RESHERIE
ESLAZERRASER FRHESTRRER
BR,BITLBEASHIE ES/BHBEARER
BORLOBRBEHSMBRFERRELSE 20,
i FTIR B, 3 LA A 5 R BEAS 18] ¢ = 0 min,
REBERALH KA GFRAFIERMK, 2
18 & 1k & 14 4 BIFE 150°C .180°C .200°CF1 220°CF
AT, R — 2 # BT B F] B I 2 — K FTIR B &
(RME1.B2), UKkBERNERTEREAN
4 (BT @4k, LK F) 4 200°C #1 220C
FTIR BREFEIE) .

g
5
N

—OCN

‘jf
{Z?
2

R k1) = |
T AR
NP ! = !':QE:LV‘VJ‘ )
0 W o Ay -
-\“V:ﬁ?l! ™ 3fi=§:',lv\"'\'fv", "ﬁ‘
4 ) fh T U“N ]
ey 1 1 Tl A A
1D Wy % kr i l‘.-. \
‘-. L iEl‘i :: :ﬁ:: ﬁ!j:%:;‘, ,Vl\
R IR A AR
e e R AN 8
o3I VA N AN
?w%ﬂ¥~V!WMW
:‘_ i W 'l\
3400 1800 1200 00

Wavenumber (cm™)

Fig. 2 FTIR specira of novolac cyanate ester co-cured with epoxy
E-51 at 180°C
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Fig. 1 FTIR spectra of novelac cyanate ester co-cured with epoxy

E-51 at 150C
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Fig. 3  Fractional conversion () of epoxy group at

different temperatures
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different temperatures
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STUDY ON NOVOLAC CYANATE ESTER CO-CURED WITH EPOXY E-51

LI Wenfeng' , LIANG Guozheng’ , CHEN Chun’, WANG Guojian'
(" School of Maserial Science and Engineering, Tongji University, Shanghai 200092)
(® School of Sciences , Northuwestern Polytechnical University, Xi'an T10072)

(* Beifing Fiberglass-Reinforced Plastics Institute , Beffing  102101)

Abstract The blends of novolac cyanate ester and bisphenol A epoxy resin were expected to attain the high thermal
resistance of novolac cyanate ester and the excellent processsablity of epoxy. Little work has been done on novolac
cyanate ester/epoxy systems hefore because the high purity novelac cyanate esters was very difficult to synthesize.In
this work, a high purity novolac cyanate ester ( M, = 900) and a bisphenol A epoxy (E-51) with an equal molar
ratio co-cured system was selected to study the reaction pathway and mechanism by FTIR trace method in the molten
state. Isothermal cure conditions include 150, 180, 200, 220°C were used to conduct the co-cured reactions. The
reaction was found to be complex and involve several pathways. When cured below 150%C , trimerization of novolac
cyanate ester was the main reaction and the trimerization rate was accelerated after the addition of epoxy . An open
ring co-polymerization between epoxy and carbamate, which is an impurity contained in novolac cyanate ester or
induced by reaction with water from environment or from epoxy, can always occur. This made a slow dissipation of
epoxy in the conversion-time plot. No reactions between epoxf and novolac cyanate ester was found in this stage.
When temperature was raised up to and over 180C , oxazolidinone ring was formed and such a reaction increased the
dissipation of epoxy function. As in the case of cyanate function, the transformation of triazine rings quickly reaches
it’ s maximum value and then descent. It was found that increased temperatures facilitated the formation of
oxazolidinone . The transformation rate of triazine ring can easily reach 1.0 while the « that value of oxazolidinene
formation is less than 0.5.

Key words Novolac cyanate ester, Bisphenol A Epoxy, Co-cured reaction



