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Abstract:

By using acrylic acid to modify phenolic epoxy resin, an acid resistant resin matrix formu-

lation for pultrusion insulant rod which was toughened by DDSA was optimized. T he curing reaction
of the modified epoxy resin system was studied by DSC, TGA and FT-IR. The acid resistance, heat
resistance, mechanical and electrical properties of the cured compound epoxy resin ( cast) and the glass
fiber reinforced epoxy resin matrix pultrusion rod were also studied. Experiments show that the resin

matrix was suited for pultrusion, and the properties of the insulant rod are excellent.
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Table 1 Effect of reaction temperature

/ I % /' h / mg- g* I %
1 80 0.8 7.0 32.0 48.8
2 90 0.5 13.0 11.9 81.0
3 100 0.4 8.0 5.5 91.2
4 110 0. 6.5 3.1 95.0
5 120 0.3 5.0 2.2 96.5
Table 2 Effect of amount of catalyzater
I % / mg- g* / mg- g * I %
1 0.10 120 76.6 40. 3 35.5
2 0.20 120 76.6 10. 5 83.2
3 0.25 120 76.6 3.3 94.7
4 0.30 120 76.6 2.6 95.8
5 0.35 120 76.6 2.1 96.6
a
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Fig. 1 FT-IR spectrum of epoxy resins Fig.2 The DSC curing curves
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DSC 2 2 ab Table 3 Gel time at different temperatures
/ K / min / k3 mol- 1
MeHHPA DDSA 363 47 52. 6
’ a 383 18
10 /min a To 403 8
148 91 b 423 4
’ 443 2
, 2
BPO 2.4
80 10 % HNOs

RPO
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Table 4 Change of weight and Basers hardness

I h
12 24 36 72 120 120 h
1% 1.16 1.70 2.24 2.80 3. 46 48 30
/% 0.51 0. 86 0. 94 0.99 1. 03 48 47
* MeHHPA , 6

5

Table 5 Mechanical, electrical and thermal properties of cured compound of modified epoxy resins

I MPa I MPa I % [ J- cm? I % /' Q- m HDT /
81 112 4.6 4.4 0.49 1.23x 1013 151
6
Table 6 The properties of the glass fiber reinforced epoxy resin matrix pul trusion insulant rod
IEC-1109
/ MPa > 600 1050 1050
I MPa > 600 1120 1150
/ MPa > 50 57 57
I % < 0.05 0.03 0.03
1% NaCl
(12kV)/ mA <1 0.20 0.19
100 h
I kV- cm 1! > 50 62. 7 63. 8
I kV- cm 1! > 95 107.5 110. 4
/ > 150 157 151
/ MPa 150 > 300 382 323
I h 1IN HNOs3 > 96 38 > 96
12 h,24 h,36 h, 72 h, 120 h 3
120 h ( 4) (1) )
DDSA
5 ) ’
2.5
(2)
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