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Table1 Variation of T, T, and AH for samples annealed under various conditions

No. Condition{C /h) T,(C) T T AH(Y/g)
1 54/26 99.82 97.23 . 0.1768
2 54/52 100.01 98.35 1.996
3 54/102 101.34 100.83 2.387
4 74/26 100. 00 98.26 0.2040
5 74/52 100.74 99.22 2.018
6 74/102 102.09 103.07 3.226
1 82/26 101.03 99,82 1.591
8 82/52 102.16 101.48 2.434
] 82/102 104.93 104.33 4.404
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Fig.1 Variation of heat flows with temperature for samples aged on different conditions. {a)The total heat flow curves as
conventional DSC curves, (b) Reversing heat flow curves obtained by deconvoluting the total heat flows and (c) Non-
reversing heat flow curves obtained by deconvoluting the total heat flows. The text follwed the numbers in the figures
represents the aging conditions. The number 1~9 in the legend is corresponding to the curves from top 10 bottom
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Table 2 Effect of aging on sound propagation velocity and sonic modulus of a-PS fibres

Time (h)* 0 8 50 100 150 237
V,(Km/s) 1.882 1.852 1.852 1.842 1.872 1.852
G,(GPa) 3,719 3.601 3.601 3.563 3.680 3.601

* All samples were annealed at 82T
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Table 3 Effect of aging time on the density of 2-P3 films( Annealing temperature = 82'C }

Time(h) 0 10 30 50 100 160 250

Density(g/em®)  1.0465 1.0469 1.0466 1.0471 1.0486 1.0477 1.0481
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THE EFFECT OF PHYSICAL AGING ON THE PROPERTIES
OF ATACTIC POLYSTYRENE

SONG Rui, CHEN Jing, GAO Jingui, LIN Xin, FAN Qingrong
{ Institute of Chemistry, Chinese Academy of Sciences, Beijing  100080)

Abstract  Effects of physical aging on the structure, mechanical and other properties of
atactic polystyrene (a-PS) films and fibers are studied by modulated differential scanning
calorimetry{ MDSC), density, solvent diffusing rate, stress-strain behavior and sonic velocity
measurements, and the corresponding observations are tentatively explained from the
viewpoint of cohesional entanglements. It is shown that the glass transition temperature
(T}, relaxation enthalpy ( AH) and its peak value { T_,.) in the MDSC curves, as well as
the initial modulus ( E), yield strength (,) and strength at break (o) all rise with the
increase of physical aging time. On the other hand, the solvent diffusing rate slows down after
being annealed below its T, while the sonic velocity and density nearly keep unchanged. The
weak interaction(i.e. cohesional entanglements) introduced by the physical aging is similar
to van der Waals’ force from its physical characteristic. All experimental results are
interpreted by the assumption that the number of cohesional entanglements increase during
physical aging. -

Key words Atactic polystyrene, Physical aging, Modulated differential scanning

calorimetty, Relaxation enthalpy



