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Tab. 1 Gel time and storage data for Epoxy-Anhydride resin system with different amount of M(acac),

Amount of M,(acac), Gel time (min) Storage life time
(phr) 160(C) 170(C) 180(C) o (days)*
0 130—135 80—85 60—62 >60
0.5 74—178 40—44 30—34 >60
1.0 32—35 20—22 12—15 >60
2.0 15—16 9—10 6—7 >60
3.0 11—12 7—8 4—5 >45
4.0 9—10 5—6 2—3 24

# Time for viscosity to reach from 2. 0 Pa.s to 10. 0 Pa. s at 298K

5t ERE R EE bR R HHFT T 2-5.5.10f120°C /min B2 E FHE DSC 54,8
# Kissinger AR, ;

d(n®/T2) __ E, oD
dQ1/T,) R
RBEEERORWE Y IELEE. BRI Crane' AR .
d(n®d) E,

AT~ @R ' @

RBEE ARG RNEE n~1. # Kissinger J7 3k, i T AT E MR H 3 H ¥ TR+

__ PE.exp(E,/RT,3

RT. 3

A




o1 KT ZBAMERE SO MFEAT ARG RBREREEHOTER 487

M Amounts(Phr)
490 siok 1 (acac), ts(
0
480 - 490 —
2 0l < :
S 470 2T 05
&~ &~
1.0
wol \
450 |-
2.0
450 |
i 1 i 1 1 430 3.0
0 LO 20 30 40 5.0
M r(acac), Amounts(phr) | S S W U T ¥
0 10 20 30 4 50 60
Fig. 1  Relation of the exothermic Storage life time (days)

peak temperatures (T',,)of DSC curing .
Fig. 2 Relation of the exothermic peak

curves to amount of Mt (acac), for e- i
temperatures (7’,,) of DSC curing curves

poxy cured system, &= 20C/min L
to the storage life time for epoxy cured

system, ®=20C /min
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Tab.2 Gel time and Kinetic parameters for Epoxy-Anhydride Resin system

Parameter AA, AA; AA, AA, AA, AA, AB, AB,
#7°° (min) 83 42 21 9 6 4 0.75 0.5
E.(kJ/mol) 70. 2 73.3 74.2 77.8 80.3 85.2 58.2 49.3

A(min™') 2.84X10° 5.6X10° 4.3X10" 1.9X10® 8.7X10* 6.4X10° 8.2X10* 2.4X10*
ko (min™') 1.51X107% 1.28X 107 7.72X107* 1.28X107' 2.98X107" 5.80X107* 1.13 3.7
ke (min™') 1.42X1077 8.12X1077 4.31X107° 4.51X107* 7.40X107* 7.64X107* 5.21X107* 4.83X107*

Tab. 3 Electrical, mechanical and thermal properties for cured compound of Epoxy-Anhydride resin system

Properties AA, AA,; AA, AA, AB, AB,

Electrical : 25C 0. 51 0. 32 0. 25 0.21 0.43 0. 34

Loss factor, tgg(X107%) 130TC 4.2 0.90 0. 42 0. 31 2.4 1.3

155C 12.0 2.4 0. 80 0.53 7.1 3.4

Volume resistivity (X 10" ohm-cm) 1.8 3.6 4.3 7.2 3.9 6.2

Dielectric strength® (kv/mm) 27.4 30. 2 34.2 36.6 32.1 32.7
Mechanical ;

92+1.6 106+2.0 108+2.0 104+2.0 98+1.4 96+3.0
Flexual strength (Mpa)

Flexual mould (Gpa) 3.5+0.2 3.7+0.1 3.94+0.4 4.140.3 3.940.2 3.95+0.15
T, (Q o) 78 93 101 104 93 94
Thermal;
263 273 275 278 273 274
Onset temperature (C)
Temperature index T, ('C) . 144 146 147 150 146 148

# The test samples of about 2mm thick in transformer oil
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STUDIES ON THE METAL ACETYLACETONE AS AN LATENT
ACCELERATOR OF ANHYDRIDE CURED EPOXY RESINS
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ABSTRACT

A transition metal acetylacetone was studied as latent accelerator in the curing of anhy-
dride cured epoxy resin by DSC, TBA, and rotation viscometer technique. The results reveal
that the metal acetylacetone serves as an latent accelerator for anhydride curable epoxy resin
system, and the rate of curing is found to increase with enhanced concentrations of the metal
chelate. The system provides very fast gel time at 160—180°C and combined with very good
storage stability (> two months). Curing kinetic studies reveal that the overall curing process
follows first order kinetics. The electrical, mechanical and thermal properties of cured com-
pound of epoxy resin system catalyzed by the Mr(acac), and BDMA accelerator and cured by
anhydride was also studied and compared in this paper.

Key words Anhydride-epoxy resin, Latent accelerator, Transition metal acetylacetone
chelate, Curing kinetic, Electrical, Mechanical, Thermal properties





