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Fig. 1 The chemical structure of polyphenylquinoxaline

* 1999-03-30 BN, 1999-04-28 S M AHEXASERMEARR LXBN AN FRRSEX DA EFR" MK FRRF K

ERFES TR

415



416 B 43

% it 2000 4F

1 XRBH
1.1 &
HEBREARNEEELBEIER (20T T,
E=EPRPAFERECHY 110mL/g) B % 83
BER SOpm RIMBE, AR B E KFEY 35mum, BE
FH1LTmm HEFERER. X R 320CE
K 1.5h LATHBRR DT L HRE S B7 o, FRf IR T K
FTER BEARESRFA, Kb —-4dldr i N8
mlLERN—HEAE 280CEX 1.5hREEE
BHHEER B AR 20T L.

Table 1 The heating condition of two sets of samples for PPQ-E

Sample

1 Quenched to room temperature after annealed at 320°C for
1.5h

2 Quenched 16 room temperature after annealed at 320C for

1.5h,annealed at 280C for 1. 5h again, then slowly cooled

0o room temperature
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Fig. 2 The DSC curves for (a) sample 1
and (b) sample 2
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Table 2 The data of PALS for samples

Samples 1 2

2.5 2.4

r3(ns)

LL{%) 18.04 16.48
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Table 3 The {arcture stress, fracture strain

and fracture energy of samples

Samples 1 2
ey(%)

16.88 7.78

a3 10°{ N/m?) 10.43 11.10

Eui0*(J/m®) 147.82 53.89
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Fig. 3 The nominal stress-strain curves for (a)

sample 1 and {b) sample 2
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Fig. 4 The dynamic mechanical properties curves
for (a) sample 1 and (b) sample 2
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Fig. 5 The curves of storage modulus versus

temperature, {a) sample 1 and (b) sample 2
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THE RELATIONS BETWEEN PROPERTIES AND PHYSICAL AGING OF
POLYPHENYLQUINOXALINE FILM

LIU Wanjun, SHEN Jingshu, LU Fengcai, XU Mao
( Polymer Physics Laboratory , Institute of Chemistry , Chinese Academy of Sciences , Beijing  100080)

Abstract Polyphenylquinoxaline (PPQ-E) is an aromatic heterocyclic polymer with high performance and
water resistance at high temperature. It was synthesized form aromatic tetraamine and aromatic tetraketone
by condensation polymerization. The influence of physical aging on structure and mechanical properties of
polyphenylquinoxaline has been studied. The {free volume and cohensional entanglement structure of samples
preapared under two different thermal conditions were measured by positron annihilation life spectroscopy
(PALS) and DSC. For samples which underwent physical aging an endothermic peak at the end of the glass
transition was observed in a heating process. It means more cohensional entanglement stucture forms during
physical aging. The results of PALS show that physical aging may reduce the free volume in samples. A little
increase of storage modulus in the temperature range from 100C to 300'C and a decrease of mechanical loss
at 250~300T result form physical aging. The tensile mechanical tests manifest that physical aging may
result in a decrease of fracture strain and energy,an increase of yield stress and a transition from ductile to
brittle generate for PPQ-E samples.

Key words Physical aging, DSC, PALS, Tensile properties, Dynamic mechanical properties,
Polyphenylquinoxaline



