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ABSTRACT : Peel strength of epoxy adhesives can be increased by adding some amounts of XNBR.
In this case, thermal resistance of the adhesive will be decreased by decrease of glass transition temperature
of the adhesive. Epoxy resin modified with siloxane-imide was synthesized to improve thermal resistance
and peel strength of the adhesive, after that the properties of modified epoxy resin were compared with
the commercial epoxy resin. When 5% XNBR was added to 30% modified epoxy resin, this adhesive
showed 0.42 N/mm of peel strength and 155°C of glass transition temperature. These properties are enough
compared to the required properties by the industry, i.e., 0.3 N/mm and 150°C, respectively. Weight loss
of the modified epoxy resin by the treatment of nitric acid and 0.IN NaOH was reduced, but weight
gain by the humid condition was increased by the presence of benzene ring and imide ring. 30% modified
epoxy resin blended with 5% XNBR showed 220% improvement in tensile strength and elongation compared
to the case of common epoxy resin. This is due to the flexibility of the siloxane in the modified epoxy

resin.
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Figure 1. Chemical structures of (a) 1,3-bis(3-amino-
propyl) tetramethyldisiloxane and (b) hydroxyphthalic
anhydride.
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Figure 3. Synthesis of modified epoxy resin.
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Table 2. Measurement of Epoxy Equivalent
Equivalent . Experimental Experimental Experimental Experimental Experimental
Theoretical . . . . .
Values Reaction Reaction Reaction Reaction Reaction
siloxane-imide Time: 10min Time: 20min Time: 30min Time: 40min Time: lhr.
10% 216.83 179.26 200.62 214.12 218.95 229.27
20% 259.94 201.16 221.11 233.33 257.25 280.69
30% 32441 233.33 252.17 280.21 313.56 331.66
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Table 4. Results of Chemical and Water Resistance

Materials Conditions Before (g) After (g) wt% loss
10% HCI (24hrs, 25 C) 0.3787 0.3771 -0.4225
Epoxy+ DDS+ XNBR 5% o NaOH s, 25 .61 . -0.3437
S % 10% OH (24hrs, 25 C 0.6110 0.6089 0.343
100% of Humidity (72hrs, 121 ) 0.2417 0.2429 +0.4965
10% modified Epoxy+ DDS+ 10% HCI (24hrs, 25 C) 0.0986 0.0982 -0.4057
0
XNBR 5% POxy 10% NaOH (24hrs, 25 C) 0.0635 0.0633 -0.3196
’ 100% of Humidity (72hrs, 121 C) 0.0407 0.0409 +0.4914
20% modified Epoxy+ DDS+ 10% HCI (24hrs, 25 C) 0.1252 0.1249 -0.2396
(]
XNBR 5% poxy 10% NaOH (24hrs, 25 C) 0.2653 0.2645 -0.3015
° 100% of Humidity (72hrs, 121 C) 0.2798 0.2813 +0.5361
30% modificd Epoxy+ DDS+ 10% HCI (24hrs, 25 C) 0.5518 0.5511 -0.1269
0
10% NaOH (24hrs, 25 0.5106 0.5100 -0.1175
XNBR 5% o (24h C
° 100% of Humidity (72hrs, 121 ) 0.4691 0.4718 +0.5756
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