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Properties of Low Temperature Curing Out of Autoclave Resin and Its Composites
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(Research Institute of Aerospace Special Materials and Processing Technology , Beijing 100074 )

Abstract  The performance of T700/3228 prepreg was studied by differential scanning calorimetry (DSC) ,
infrared spectroscopic, rheometer and mechanical properties testing. The result shows that the initial curing
temperature and peak curing temperature are 67. 9 °C and 89. 5 °C, respectively. The viscosity for 3228 resin at 60 °C
is between 20 to 30 Pa:s and maintains more than 2 h. When temperature is above 65 °C , the rapid curing

characteristics is showed. The composite with low porosity and good mechanical properties have been prepared by

adopt 60 °C procuring 1 h,80 °C curing 3 h as molding process plan.
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Fig. 1 Diagram of OoA forming laminates
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Fig. 2 DSC curves for 3228 resin with different heating rates

120

-
T=953+14p
110 !

A T=893+14p
100+

&)
=
90
80- /47,7.(»0.9 B
70

5 10 15 20

v/C + min™!
B3 3228 iR A £ B0 S50t 1] 4 T B2
Fig. 3 Isothermal curing temperature of 3228 resin
2.2 LA5MEESR
3228 M fiE7E 80 CHLRA 1L 1.2.3.8 h 9LL5H
JEIGANIET 4 7, R ARIE BB ECTE 912 em™ Ab A

poEZiE e SibkER Al N
100 ——p,

912
80 w
:ﬁ_m@f

40
MV‘W\/&P

20 +

60

1'%

0
4000 3300 2600 1900 1200 500
A~ em™!

El4 3228 BBk R st A
Fig. 4 Fourier infrared spectra of 3228 resin
AL H 80 CHEIML 1 h A2 hJ57E 912 em™ A5
A B Sk P A S, R IR R R R R R AR AE A T IR
A EIEA W IR AR e . WA AL 3 h 4T
s —




AP 6T AT DL B AR ) R AIE 0 L 8T O 1P
3228 MRS 7E 80 C R[4k 3 h, PR BLH © W 584 .
14k 3 h LIS S [E 4k 8 h A £L AN ik ] gk
X5, W] DL R BRAE 912 em™ &b — 3 6% & L —
0, AT LA 3228 #4 BB 7E 80 CIEI L 3 h B 4L 72 4
[ 4k, PRI T700/3228 FU¥ et i) i Ak Bs) (] 0T 34 5 Sy
3h.
2.3 ®ESW

OoA Y T. 205 B4 AN i 1T 0= RHEE [ 4k
R v % B BB ) T A 1 R 5 B TR R B B,
PRFF 2 2 b HES 8 W 38 B2 I e A 2 R T
T2 Ao R IR A T R DA R IR A R R A R
3 IGE B HERR o A0 AR IR B ORI SR KR
172 i LS B R ) B AR, AU R S8 A HE
PFERS G P, 2o R S MR AL R T .
— 5T, AR R R BEOR K, S TCVE T IR T A
4, WAL E A RIS 5 FETE L3R i LR 3R
R L, 75 LA IR 76 = 0 T A 98 KA BHEE , 7E4 ik
TR RHE , AN 25 B ZEHEIE 35 5 55 — 7 1, 7E [k
TN i B, A% g 7 A R 8 B I sl M, AT DL SR A IR
LR,

3228 B i 1) s A5 26k B i 26 an 1) S R, DAL
A LA BB 75 40°C I AR i 19 25 B2 & 22 K T 440
Pa-s, 7F 40~60 CH lig (4 %6 B PRk (1 DA 440 Pa-s T ¢
% 20 Pa-s JF#E AMREE T 5100, A & T 100 <C
J& R A EAR SO, B B PREE T DA 3228 # A
SIAFEML LA, IR T 3228 BRI A L 48 KAY
B AR T OR R L L R B A A8 R I HEA Y
U B2 23K 60 CJT , 4 B 1Y 6 FE B Ik 2 20 Pa-s, {Hix
B LB, DR 7 B A A 4 g s ) i G 7 43
RIH A4

% 6 4 3228 BISLE 50,55 .60 .65 .70 CIHIRE S F
D 3228 B i 1 A TR R B s TRT A AE fb ik . AL 6
AT LA 3] 3228 B R HA 3 W i A fil A2 P , 50 “CH i
KB 1K 95 Pa-s Zi47 , 55 CIHJE R[4 % 39 Pa-s 4

100 T

0 7] [100

—="M |90

80 - | — L]0
70 A / L70 =
609 p—= 60 £
= 50 ] Ls0 &

40 ] ‘ L40

30 A [0

n ] 20

20

0 50 100 150 200 250 300 350 400

/min

Ao XMREEWT AR FEREEA T OoA BN iR
BHEAGE T B0HF TR R R T A PO T2 4E AT
FLBE. 60 CHEAREEEE K 20 Pa-s, R B2 B 8] 44 2%
3G ARFH T S WIRT 120 min, AT LU R 7843
R e AL L g R 8] . R 65 CJn L 3
JEE Bt T SiE R AR, S B PR DR AR A

600

ool -
00 —u—2%C/min

400

300

n/Pa -+ s

200

100 |+ \
L L Pi——

0
40 50 60 70 80 90
/C

5 3228 Wi - h £k

» i
100 110 120

Fig. 5 Temperature—viscosity curve of 3228 resin
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Fig. 6 Temperature—time viscosity curves of 3228 resin
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Fig. 7 The curing scheme of T700/3228 composites precured at 60 °C (left) and 70 °C (right)
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