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Curing Kinetics and Thermal Stability of Low Viscosity Epoxy Resin Systems

LIN Lin, SONG Wei, LI Chang—qing

(Department of Equipment Remanufacture Engineering, Academy of Armored Force Engineering, Beijing 100072)

Abstract: A new toughener was applied to toughening the epoxy resin, and got a hot—melt prepreg epoxy resin. The
ND]J -8S rotation viscometer was adopted in the viscosity testing. The curing kinetics and thermal stability of different el-
ements mingle epoxy resin was studied by DSC and TGA, and the determination of cure kinetic parameters was con-
firmed. The results showed that the viscosity of epoxy resin systems was very low, just 3.5 Pa + s at 50 C. The gelling
temperature, curing temperature and post curing temperature were 58. 82 C,139. 08 C,265.92 C, which obtained by

extrapolating T— curves. The values of apparent activation energy was 53. 1 kJ/mol and the reaction order was 0. 88.
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The epoxy resin curing reaction rate at room temperature was 3. 28 X 10 s~', which was favorable to storage. The ini-

tial decomposition temperature of the adhesive system was 271. 23 C, whic showed high thermal stability.

Key words: low viscosity; curing kinetics; thermal stability

BRBEHEAT T 9% 1 FFL 7% 25 41 i % (DSC)
FF S M e 7 A 2 972 2 PR 7 72
MR AR . S R LR B . o SRR RO EE L A TR A
FUA AR TN B R by TR R EOR AR

Al R A RIS AN 1 RIS MRS B

RS ITRET . A BRI o B £F 8 3
KRURS B S5 P bR B IS 1 o 5 4 b
S R M LA BB 5 5 T O B 7 2
B 0 07 L PR LR B 5 2 2 B 3 b
AT IR B 22 L 5 B 52 BRI 0
Bl KM . 45— B 0 90 % 5 A2 A i
T3 RS 1S . SC e PR R (0 3
YR EH: 2011-05-23; EEIBHA: 2011-09-19

E&TH.: « KGR BHTES RS0
EER A M HRC1984—), B (DO, ZRUHIR AL /.

0 3l
SARR R 1 A8 SR AR Dy — i

i

Bl A B ig E-51 i E - 44,
A 4" g B TR e DU 4 K Tl CAG - 80)
1,2 A Okt 4,5~ H R 45K H il s (TDE-
85) % 2+ 1+ 3+ 4 T HL LM R 120 CiH#fT
ISR A AR 3R (CO MU HE 1.5 h;
MR 2 80 CIRANA 10% Ry k7] 4.4" - & 5k
ZORB(DDS) L HLAR S £ 20 min, i JETA 0. 5%
4 AR A TR K s i R 34 50 RO PR SR R R L
TR TR 20 min, U 5% H 2 % R




74 b B X @wW L &

2011 4F

#H

K NDJ —8S 7 Jie e Al B2 A3 22 4 48 A4 i
KARAE 50~130 CZ (Al YK 2, BB 10 CHL—
R SR A Pyris1 B 22 55 94 #4403 A0 S 4 i
AR [ AL S i AR SO N, F L R
BN 30~350 C,FHR#EFE %k 5 C/min,
10 C/min, 15 C/min, 20 C/min, ¥ i BT & A
6~7 mg. SR FH AR T 73 B S0 R i 10 PR i
HIEARZECN N, F L FHRE A 10 C/min, 7
JEoh 25~580 C; & &8 B 7 i B 3HOE 3
S4800 R4l By 1 U WL 815 21, g £ 41 KL 58
535 B DN X A AT e b 3

2 #R5TE
2.1 HEMBEERIE

Pl 1 D 3 20 I TR 280K BE 5 3 B2 AR 5% AR il
2. M2 AR R 5L 4EE B IS B RN Fr i

4
L l\.
3F
-~ 2r
=
é‘J-E -
1F \\
- \-\.\
0 1 1 1 1 1 L ! s
50 70 90 110 130
R /C

PR 1 BRI A 2R ARl B 5 0 B 1 06 R il 2k
Fig. 1 Dynamic viscosity and temperature of the epoxy

resin systems
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Fig. 3 DSC curves under different heating rates of the ep-

OXy resin systems
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Table 1 Characteristic curing temperatures of the epoxy resin for different heating rates

B/(C ¢« min ") T./K T,/K T:/K —AH/(J-g ™"
5 340. 69 422. 35 549.02 511. 89
10 349. 56 439. 30 560. 99 433.50
15 362. 87 449.79 573.66 404. 24
20 362. 87 459. 83 581.19 382.52
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Fig. 7 TG-DTG curves of the epoxy resin systems
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