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Structure and Physical Properties of Novel Thermoplastic Aramid Elastomers
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A series of novel segmented copolymers consisting of crystallizable aramid units of uniform length and

poly(caprolactone) segments were synthesized. The aramid content in the copolymers can be varied from 13wt[]

to 32wt by changing the feed ratio of aramid monomer and € -caprolactone in the polymerization process. The

copolymers were characterized with transmission electron micrograph (TEM) observation and small-angle X-ray

scattering (SAXS) measurement. The viscoelastic and mechanical properties of a copolymer having an aramid

content of 21wt , which shows a hardness of 95, were compared with those of commercially available

thermoplastic elastomers with the same hardness. The copolymer provided excellent elasticity over a wide range

of temperatures due to the high softening point and the well-controlled structure consisting of the aramid units

with uniform length and poly(caprolactone) segments with narrow chain length distribution. Furthermore, it was

found that the copolymer exhibited high tensile strength combined with excellent heat resistance.
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Fig.O O Chemical structure of segmented aramid block copolymer.
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Fig.O O Chemical structure of aramid monomer (1).
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Tabled O Characteristics of segmented aramid block copolymers

sample Aramid unit Mwm Mw/Mn  Tm L Lc
OwtOOd x 10 ooO0 OnmO 0OnmO

Al13 13 133 24 158 10.4 1.2

A21 21 21.3 2.0 209 09.7 1.9

A32 32 15.2 2.3 239 18.0 2.3
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Fig.O O TEM micrographs for A21(a) and A32(b).
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Tabled O Physical properties of TPEs

Tm Softening point  Hardness

Tensile strength Elongation Permanent set

Sample 1 oy ooo 0 MPaC ooo ooo
A2l 209 180 95 51 700 30
TPU 182,214 140 95 54 440 20
TPEE 204 171 9% 28 680 39

coobooooooooboocooboooobooooo
ooooooooTPUOTPEEDODOOOOODOOO
cooooboobooooboobA21000000
cooboooooooobooooboooooooo
oooooooboooA210000000o0oDoo
ooobooooooooboooboooooooo
oooooooooooooo

1010

10°

10°

10’

EO Paldl

10°

10°

10*
[J 100 0 100 200 300

TempO OO

Fig.O0 O Temperature dependence of storage modulus
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Fig.O O Stress-strain curves for TPEs.
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Fig.O O Cyclic tensile tests for TPEs.
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Fig.O0 O Tensile creep tests for TPEs at 150 [J .
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