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Abstract : Modified polyetherimide was applied for the improvement of the fracture toughness and
mechanical property of EPON HPT 1071 recently developed by Shell Chemical Company. In HPT
1071/DDS/mPEI system, the number and size of dispersed phase within cured epoxy resin were gra-
dually decreased with the increase of the treatment time of polyetherimide. As the content of modi-
fied polyetherimide was increased up to 10 wt%, the mechanical property of cured epoxy resin was
significantly increased compared with that of the unmodified polyetherimide system. The relationship
between the morphology and the mechanical properties of modified epoxy resin was also discussed.
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Table 1. Mechanical Properties of HPT 1071/DDS and
Polyetherimide

Mechanical Properties 10’7}53DS PEI
Fracture Toughness{MPa m®*] 0.70 6.8
Fracture Energy[KJ/m?] 0.075 2.5
Flexural Strength[MPa] 114 150
Flexural Modulus[GPa] 3.92 33

Table 2. Properties of uPEI Modified HPT Resin 1071
Cured with DDS Curing Agent

uPEI content Flexural Modulus Fracture Energy
[wt% ] [GPa] (KJ/m?]
control 3.92 0.075
1.25 391 0.154
2.5 3.92 0.203
5.0 39 0.222
10.0 3.92 0.233
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Fig. 1. Scanning electron micrographs of HD/mPEI system(5wt%) : A) HD/uPEI, B) HD/mPEIL-30, C) HD/
mPEI-90, D) HD/mPEI-180.
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Fig. 2. Scanning electron micrographs of HD/mPEI-30 system with variation of mPEI concentration : (A) 1.25
wt%, (B) 25wt%, (C) 5.0wt%, and (D) 10.0 wt%
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Fig. 3. Fracture toughness as a function of treatment
time of PEI for HD/mPEI(5 wt% ) system.
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Fig. 4. Fracture strength as a function of treatment
time of PEI for HD/PEI(5wt%) system.

Table 3. Properties of PEI Modified HPT Resin 1071
Cured with DDS Curing Agent

Content Flexural Modulus Fracture Energy
[wt% ] [GPa] [K}/m?*]
control 3.92 0.075
{uPED
1.25 3.91 0.154
25 3.92 0.203
5.0 391 0.222
10.0 392 0.233
{mPEI-30)
1.25 392 0.282
25 391 0.399
5.0 391 0.474
10.0 392 0.497
{mPEI-90)
1.25 3.94 0.200
25 3.95 0.336
5.0 3.95 0.399
10.0 3.96 0.441
{mPEI-180)
125 3.95 0.179
25 3.96 0.307
5.0 3.97 0.383
10.0 3.97 0.424
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