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ABSTRACT: Epoxy resin based upon the N N’ -diglycidylaniline which is widely used in
optic, electronic and composite material. We modified this epoxy resin with poly(amic acid)
(PAA) that is a precursor of polyimide. To improve the mechanical property we controlled
PAA content and imidization ratio. PI-modified epoxy blends were prepared for the formation
of IPN structure. The possible reaction in the epoxy resin/PAA blends were investigated by
FT-IR and inherent viscosity techniques. Thermal properties are measured by TGA, DSC,
and TMA. Mechanical properties are measured by UTM and impact test machine. Morpholo-
gy is investigated by SEM. Thermal stability improved with increasing the content of PAA
in blends. As the content of PAA increases in blend, the glass transition temperature and
thermal expansion coefficient decreases. Increasing impact strengths in J/m in the range of
920~2412 were observed in blends. The PAA segment may act as a toughening agent in the
epoxy networks, thus contributing the impact strength improvement of the blends.
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Figure 1. Structure of chemicals used in this study;
(a) GAN, (b) GOT, (c) KAYAHARD A-A, (d) PMDA,
and (e) ODA.
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Figure 2. Test specimens of Pl-modified epoxy resin
system (W: width, L: length, T: thickness).
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Table 1. Molecular Weight Measurement of PAA
PMDA/ODA M, M,

reaction time (hr)

0.90 9672 9871 3
0.95 14589 16931 3
1.00 23752 26897 4
L.10 49822 52791 4
1.20 37654 42791 5
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Figure 3. IR spectra of epoxy resin : (a) GAN, (b)
KAYAHARD A-A, (¢) GAYA 1207, (d) GAYA
160 C, and (e) GAYA 220 C.
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Figure 4. IR spectra of polyamic acid : (a) 80 ¢
(2 hr), (b) 160 T (2 hr), (c) 220 °C (1 hr), and (d) 220 C
(4 hr),
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Figure 6. TGA thermograms : (a) GAYA, (b) PAA

10 wt%, (c) 20 wt%, (d) 30 wt%, (e) 40 wt%, (f) 50 wt%,

and (g) 60 wt%.
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Figure 7. TGA thermograms . (a) GOYA, (b)160.C,
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Figure 11. Impact properties of PI-modified epoxy
resin system.
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Figure 12. Scanning electron micrographs of impact propagation surface : (a) GAYA, (b) PAA 20 wt%, (c) PAA

30 wt%, and (d) PAA 40 wt%.
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Table 2. Results of PI-modified Epoxy Resin
System

Pl-modified epoxy system
GAYA (20-wt% of PAA contents)
tensile strength (MPa) 3 K
elongation at break (%) 17 6.5
impact strength (J/m) 920 2412
thermal stability ('C, 5 wt% loss) 331.8 3422
T, (%) 105 100
thermal expansion coefficient 83 5.7
(x10°% )
solvent resistance excellent excellent
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