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Preparation and properties of quartz fiber/bisphenol — E

isocyanate ester composites
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Abstract; The viscosity and curing characteristics of bisphenol — E cyanate ester resin were studied through experiments to reveal the influence

of catalyst on the curing mechanism of the cyanate ester resin. Quartz fiber/bisphenol — E cyanate ester composites were fabricated by RTM ( Resin

Transfer Molding) and VIMP ( Vacuum Infusion Molding Process) processes to investigate its mechanical properties. Results show that the viscosity

of the resin system is less than 300 mPa - s and its gel time is more than 10 h from room temperature to 90 “C. The temperatures of initial curing,

curing and final curing of the resin system are 186 +5 °C, 235 £5 °C and 286 +5 °C respectively. And the curing characteristic temperature

decreases with the increasing content of the catalyst until the catalyst saturates with the range from 0.02% to 0.03% , which can cause the curing

temperature of the resin system decreased by nearly 60 °C. Therefore, it is very important to avoid implosion and to fabricate the quartz fiber/

cyanate ester composites by liquid composite molding successfully. The mechanical properties of VIMP manufactured sample is obviously higher

than that of RTM fabricated sample.
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Tab.1 Property parameters of bisphenol — E

cyanate ester resin

PEREFE bR Kol
Iy 264.28
i, TR IR
K43/ % <0.1
AT/ mg - kg <10
BERLIS ]/ (200°C/min) >25
FiBE/ (25°C/mPa - s) 100 ~ 150
i %/ MHz <3

A FFEIE Y {H/ MHz <0.005
YA EE AR IR L/ C >240
SRR L/ °C >450

B AR R A TE R e BB B A A BR A
AR B RO JE B B LT YR RIS, 26 16 X
14 #/cm, JE 0. 14 mm, [f BB K 135 £5 g¢/m”, 3
AHERESEOEILER 2,
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Tab.2  Property parameters of quartz fiber
WE MR/ Al WHBHE B BIC
g gt WHU O EVMH/ WE/ B/
} "2 10 GHz 10 GHz GPa GPa

cm m

2.49 135+5 3.80 0.000 2 3.60 78.0
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e SR 8 O R e W ST I e W T 90
40 ml/min, [ FT I EI4H
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Fig.1 RTM mold for composite sample fabrication
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Fig.2  Viscosity-time characteristic curve of

bisphenol — E cyanate ester resin
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Fig.3  Viscosity-temperature characteristic curve of

bisphenol - E cyanate ester resin
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Tab.3  Characteristic temperature of dynamic DSC

curves for bisphenol — E cyanate ester resin

}:“E”ll.lfj;f/ T./C T/ T/C Hy)-g™
2 184.27  236.95 285.35  848.27
5 190.39  247.35 298.42  822.77
8 196.82  276.64 317.33  834.64
10 198.54  282.66 321.15  810.85
15 209.88  292.90 330.28  811.50
20 232.07 306.84 337.87  818.68
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Tab.4  Characteristic temperature of isothermal

curing for bisphenol — E cyanate ester resin

&/C - T/ T/ r/ T ... T./ T ../
WhEER ' / e o
min < < < C C C
E 7
XXE%A " 0 186.75 235.02 286.60 186 +5 235+5 286 +5
TR R

1 2% 4 W AU B R SEURR B A S A R i
FEW AR B T, B4R EE T, F 5 [ 4k i B2
T, 5305 186 +5°C 235 +5°C 1286 +5 C .

[] T‘
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v
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Fig.5 Relationship between characteristic

temperature and heating rate

2.2.2  fEAF] AT E E A AUER B A RS K A B AL
QLR LR AL

AR (AR TR mESENR
0.01% ,0.02% F1 0. 03% Bf, W H E %55 AR B
NEAR R B AS DSC il 4 F [ Ak e AiE I B — TR
B LR MZME 6 R, RAIMEDL, /1%
ARV AR 251 T i R A 2 1 ] A Tl A o 45
T AR IE RS, Ak 5 s .

M2 5 WA A B R EURR FE A S A R 0 A5
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AT B /N T 0.02% I, R AE et B2 5 G J3E 4
R ARG Bl [ £ S5 07 R AR A 65 D 4 5
A5l 0. 02% 3 /i3 0. 03% I, [ AL FEAE iR
FEALRRAR 2 ~ 8°C, K WAL % 50 0.02% ~
0. 03% B 28 Tl

H2E 5 B, bR 5 52 0. 02% ~0.03%
X PR SR TR AR i A 2R ) 10 [ £ 3 B AR
T3 60°C , X XA iR A 22 1) 114k 120 Rk S [
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Fig.6  Dynamic DSC curves and characteristic temperatures of bisphenol — E

cyanate ester resin with 0.01% , 0.02% , 0.03% catalyst
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Tab.5 Characteristic temperature of isothermal curing for bisphenol — E cyanate ester resin with catalyst

- 30~ EE iR S T N e o %538 &
350
300 -/
v
) w2 '/
K ¢
i Ex
= B 200
# //
m T
150 .7
v Tf
100 T RERLE
50 100 150 200 250 300 350 400 5 10 15
B/ C FHREZES/ C min
(a) 0.01% fiEfL5H] (b) 0.01% 4k
(a) 0.01% catalyst (b) 0.01% catalyst
350
300 4
v
; 250
3 o
5 EM
44% m 200
7 ' " L
] o7,
150 Y Tf
— &R
5‘0 1(‘)0 1%0 260 2‘50 3‘00 3‘50 400 190 0 5I 1‘0 1‘5 20
WRE/C FHEH S/ C-min’!
(¢) 0.02% fifL5H] (d) 0.02% AL
(¢) 0.02% catalyst (d) 0.02% catalyst
350
300 4
v
% 2501
E o
. g
E\\i ;L;( 200 4
ﬁ) " [ T‘
150 o7,
v Tf
—&Mis
50 100 150 200 250 300 350 400 L0 0 5‘ lb 1‘5 20
HE/C FHREZES/ Cmin

gk 2 H/J-g'  T/C T/C /¢ T,/C TJ/C T,./C

XU E AR IS 824.45  186.75  235.02  286.60  186+5  235+5  286+5

WY E FVAURES +0.01% fiEfk7]  807.04  160.06  221.91  270.08 1605 2215 270 %5
WY E FVEUIRES +0.02% fiEfks]  811.97  129.70  208.05  253.83 1295  208+5 253 %5
WU E FVEEARE +0.03% fEfki]  798.50  123.85  206.15  245.82 1235  206+5 2455
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Tab.6 Tensile properties of quartz fiber/ bisphenol — E

cyanate ester composites

AT 2, RTM VIMP

hiffif i/ GPa 11.0 15.6

PSR FE/ MPa 273.2 376.2
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Fig.8 Tensile load-displacement curves of quartz
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Tab.7  Flexural properties of quartz fiber/

bisphenol — E cyanate ester composites

AT RTM VIMP
25 i i/ GPa 10.3 16.9
25 i1 4 i / MPa 468.0 499.7
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