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Epoxy Resin
Yutaka TSUJIMURA

yutaka. tsujimura@ncx.nagase.co.jp
Nagase ChemteX Corporation

We have developed a new
polymerization process using
epoxy resins and phenols. In
general, the epoxy resinis a
conventional thermosetting resin
due to generating cross-linking
during polymerization. In our new
process, an epoxy resin and a
phenol are polymerized linearly by
a consecutive reaction. As a result,
it was found that a (no cross-
linking) thermoplastic polymer was
formed, because the polymer
showed the second moldability
and solubility in organic solvents.
These features generally derive

from the specific structure of Thermoalastic Enoxy Regin
thermoplastics. In addition, the

polymer has some excellent A Detyourteion, -
properties such as flexural strength | Meliiog
(130 MPa), fracture toughness (K1 DO )

(2.0 MPa-m"2) and Izod impact
strength (1100 J/m). We assume
that the strong fracture toughness
and impact strength arises from
the intermolecular forces along the
linear long molecular structures. It
is expected that the thermeplastic
epoxy resin is suitable for reuse,
recycling and high strength materials.
Polymer Preprints, Japan 2009,
58, 5505.
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*Ref.Journal of Reinforced Plastics and Composites July 2005 24:2018
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ABS PBT PC LLDPE PEEK PI PP
1.18 1.03 1.31 1.2 0.92 1.32 1.43 0.91
% 0.04 0.3 0.08 0.2 <0.01 014 0.4 <0.01
MPa 59 43 55 62 110 98 92 32 | D638(ASTM)
% 95 15 300 112 >550 20 4  >500| D638(ASTM)
MPa 128 69 85 96 110 170 131 - | D-790(ASTM)
MPa 2770 2256 2452 2260 2000 4021 3430 1667| D-790(ASTM)
MPa 73 49 88 76 132 D-695(ASTM)
J/m 1100 206 49 860 588 77 34 37 | D-256(ASTM)
- 0.29 D-1894(ASTM
- 0.19 D-1894(ASTM
mg 14.2 K7204(JIS)
HB K5400(JIS) |1kg
D 80 K7202(JIS)
87 89 58 142 30 155 360 60 | D-648(ASTM)|1.8MPa
SIK 6.9 13 7
% 1.42 K7232(JIS)
Jig 257
21.6 25
100 145 210 D1525(ASTM
3.72E+15| 9.0E+15 4.0E+16 1.0E+16 1.0E+17 1.0E+16 D-257(ASTM)
KV/mm 22 23 17 30 30 19 18 31 | D-149(ASTM)|6911(JIS)
3.8 2.93 3.3 2.9 2.2 33 3.6 - | D-150(ASTM)|100Hz
0.017 D-150(ASTM)|100Hz
sec. 71 - 110 - - - - - | D-495(ASTM)
Mw(GPC) >80,000 - - - - - - -
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