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Creep Characteristic of the Polycarbonate(PC) at Various Stresses and Temperatures
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Creep characteristic is an important failure mechanism when evaluating engineering materials
that are soft material as polymers or used as mechanical elements at high temperatures. One of
the popular thermo-elastic polymers, Polycarbonate(PC) which is used broadly for engineering
polymer, as it has excellent mechanical and thermal properties compared to other polymers, was
studied for creep characteristic at various level of stresses and temperatures. From the
experimental results, the creep limit of PC at room temperature is 85 % of tensile strength. which
is higher than PE (75%)at room temperature. Also the creep limits decreased exponentially as the
temperatures increased, up to 50 % of the melting point(267 T). Also the first and third stage
among the three creep stages was non-existent nor was there any rupture failure which occurred
for many metals.
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Fig. 1 Strain-time curve for creep stages
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A total length 175 mm
B width of end specimen 251

C parallel area length 33+2

D gauge width 6+0.4

E (out) dia of curvature 141

F (in) dia of curvature 25+2

G gauge length 25+1

H holding length 8045

I thickness 240.3

Fig. 3 Dimension of creep specimen(unit : mm)
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Fig. 4 Stress-strain curve of PC from the tensile test
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Table 1 Mechanical and thermal properties of PC

Mechanical and Thermal Properties

Young's modulus (E) 2-2.4 GPa

Tensile strength (o () 55-75 MPa

Compressive strength (6 ) >80 MPa

Elongation ( € ) @ break 80-150%

Poisson's ratio (v ) 0.37

Izod impact strength 600-850 J/m

Melting temperature (T,,) 267 °C*

Glass transition temperature(T,) | 150 °C

Upper working temperature 115-130 °C
4. N8
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Fig. 5 Creep strain of PC at 30°C on the various stresses
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Fig. 8 Creep strain of PC at 60 C on the various stresses
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