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ABSTRACT: To study the origin of notch sensitivity observed in engineering plastics, notch
sensitivities of the polyestercarbonates (PEC) with different chain structures were examined.
Based on the observation that the chain structures of notch sensitive polymers are generally
linear, it was assumed that the notch sensitivities of PECs would be dependent on the chain
structures. PECs with terephthalate, isophthalate, and phthalate groups were prepared by so-
lution copolycondensation method. The number of carbonate repeat units between ester
groups was maintained over seven to enable the secondary relaxation motion. Fracture
toughness test results with the specimens having different notch tip radii showed that the
notch sensitivity of PEC is related to the linearity of chain structure. The notch sensitivities
of PECs with isophtalate and phthalate groups were lower than that of PEC with
terephthalte group.
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Figure 1. Hypothetical crack path (dotted lines)
through polymer chains (solid lines); (a) linear chains
and (b) non-linear chains.
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Figure 2. Schematic chain structures of PECs with;
(a) terephthalate unit (TPEC), (b) isophthalate unit
(IPEC), and (c) phthalate unit (PPEC).
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Table 1. Characteristics of PECs Prepared and
PC

Polymer # carbonates® [5] (dL/g) T,(C)
TPEC 9.6 0.47 157
IPEC 10.5 0.75 153
PPEC 10.7 0.88 150

PC - 0.52 150

¢ Average number of consecutive PC repeat units between
phthalates.

IPEC

TPEC
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i 1 ! 1
1840 1810 1780 1750 1720 1690
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Figure 3. IR spectra of PECs and PC showing carbon-
yl stretching region.
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Figure 4. Proton NMR spectra of IPEC for; (a) com-
position determination and (b) sequence structure de-
termination.
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Figure 5. Dynamic mechanical spectra of PC and
PECs in the secondary relaxation range.
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Table 2. Fracture Toughnesses and Notch Sen-
sitivities of PECs and PC

K. (MN/m¥%) K (MN/m¥%) K (sharp)
with sharp notch with blunt notch ~ Ki(blunt)

Polymer

TPEC 1.01£0.20 2.6710.17 0.38
IPEC 0.75%0.07 1.53£0.09 0.49
PPEC 1.08+0.13 2.251+0.24 0.48

PC 2.35%0.12 4.51+0.18 0.52
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