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Fig. 1. Schematic representation of the tensile Fig. 2. (a) A failure-mechanism diagram
stress as a function of strain and the relation- for polystyrene in tension. It shows six
ship with the theory to explain the phenomena regimes ofregimes of elastic, brittle,
involving various stage of deformation. plastic, viscous, rubbery flow and

andadiabatic heating behavior.

(b) A failure-mechanism diagram for
polystyrene in compression. Brittle fracture is suppressed in unnotched samples. It
shows five regimes of elastic, brittle, plastic, viscous and rubbery flow behavior.
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Fig. 3. Suess and temperature rise behavior of three
polymers; cylindrical specimen under simple
compression at 2.54 cm/min, a thermocouple imbedded
at the center of the specimen, the test temperature 26
°C.
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Fig. 5. Stress-time behavior of PS for the

cross-head speed 0.05 cm/min in the various
deformation steps at 30 °C.
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Fig. 7. Comparison of the results of
deformation calorimetry conducted by
Oleynik (1991)
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Fig. 4. Stress [MPa)] versus time [sec] and
temperature tise versus time plot for a
polystyrene under uni-axial compression 1o 0.28
Cauchy strain, followed by stress relaxation;
cross-head speed 25.4 cm/min
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Fig. 6. Total and relaxed stress, after 220
g seconds, for PS deformed at a cross-head speed
¥ of 0.05cm/min at 30°C
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Fig. 8. Comparison of the average temperature
rise and evaluated temperature rise by the
indirect PED evaluation method at cross-head
speed 2.54 cm/min at 26°C for PS.



