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Abstract: Amine terminated polyetherimide (AT-PEI) has been synthesized using 2,2’-big[4-(3,4-dicarboxyphenoxy)-
phenyl]propane dianhydride (BPADA) and m-phenylenediamine. Polyetherimide containing pendant carboxy group (CP-
PEIl) has aso been synthesized by the reaction of BPADA, m-phenylenediamine and 3,5-diaminobenzoic acid. The
modified PEls were used as toughening agent for diglycidyl ether of bisphenol-A epoxy resin which was cured with nadic
methyl anhydride (NMA). Therma properties, fracture toughness (Kic) and solvent resistance of toughened epoxy resin
were measured. The K¢ of epoxy resin containing 20 phr of AT-PEI was 2.88 MPa - m*®without sacrificing thermal
properties. The Kic of epoxy resin which contained 20 phr of CP-PEI was 2.82 MPa - m®,

K eywor ds modified polyetherimide, epoxy resin, fracture toughness.
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2,2 -Big4(3,4-dicarboxyphenoxy)-phenyl] propane dianhydride(BPADA,
Aldrich)= toluene/acetic anhydrideol] 4] #1724 73 3}51 31, m-phenylenedia-
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Figure 1. FT-IR spectrum of AT-PEI.
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Figure 2. FT-IR spectrum of CP-PEI.
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Figure 3. DSC thermograms of modified PEI.
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Figure 4. TGA thermograms of modified PEI.
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Figure 5. Glass transition temperatures of toughened epoxy resins.
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Figure 6. Fracture toughness of toughened epoxy resins.
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Figure 8. Scanning electron micrographs of epoxy resin toughened with AT-PEI: (8) AT-PEI 5 phr, (b) AT-PEI 10 phr, (c) AT-PEI 20 phr(><3000), and (d)
AT-PEI particle(>6000).
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Figure 9. Scanning electron micrographs of epoxy resin toughened with CP-PEI: (a) CP-PEI 5 phr, (b) CP-PEI 10 phr, (c) CP-PEI 20 phr(><3000), and (d)

CP-PE! particle(><6000).
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Figure 10. Crack opening time of toughened epoxy resins.

PEIS AsFsich

2) AT-PEI7} 20 phr 7HE ol FA] 2= UldAd 2 ul-8uiid <]
A5}k 9101 K7} 288 MPa - m**0]$l.om, CP-PEI7} 20 phr 7}l o
Z A FAE K7t 282 MPa - m®ZA4] Ulteme] H71E o] ZA] 43
B} 2dE AR1A4E 1otk

3) AT-PEl 2 CP-PEI7} ZH2} 20 phr H7FE o] ZA] 24 dichloro-
methaneell that &vlAdo] Ultemo] 71 ol ZA] =10l H]s] 4
o et

E2|H, Al29¥@ AI3%, 20059

1. J N. Sultan and F. J. McGrarry, Polym. Eng. i, 13, 29 (1973).

2. C. K. Riew and J. K. Gillham, Rubber Modified Thermoset Resins,
Advances in Chemistry Series 208, American chemica Society, Washington
D.C., 1984.

3. R.Y.Ting, Epoxy Resins, C. A. May, Editor, Marcd Dekker, New York, 1988.

. C.B.Bucknadl and |. K. Partidge, Polymer, 24, 639 (1983).

5. J. L. Hedrick, I. Yilgor, M. Jurek, J. C. Hedrick, G. L. Wilkes, and J. E.
McGrath, Polymer, 32, 2020 (1991).

6. S.J Pk, G.D.Lyle R Meder, and J. E. McGrath, Polymer, 34, 885 (1993).

7. T.lljima, H. Hiroka, and M. Tomoi, J. Appl. Polym. ci., 45, 709 (1992).

8. B. G. Min, Z. H. Stachurski, and J. H. Hodgkin, J. Appl. Polym. <ci., 50,
1511 (1993).

9. H.Kishi, T. B. Shi, J Huang, and A. F. Yee, Proc. 4th Japan International

SAMPE Symposium, 40 (1995).

. C. B.Buckndl and A. H. Gilbert, Polymer, 30, 213 (1989).

H. Jdung, J. Jang, and J. Shim, Polymer(Korea), 17, 513 (1993).

. M. C. Chen, D. J. Hourston, F. U. Schafer, and T. N. Huckerby, Polymer,

36, 3287 (1995).

N

=S



