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Tensile Test Evaluation of Polypropylene Sheets Following as Strain
Rate and Temperature Variation
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Abstract A tensile test evaluation of a polypropylene plate was carried out using an Instron tester with a capacity
of 500 kgf. To evaluate the strain rate sensitivity of the polypropylene plate with a thickness of 0.8 mm, a tensile
test was performed at room temperature through strain rate variations from 5x10%/sec to 5x107%/sec. From these, the
changes in strength due to the strain rate change and temperature change were compared. As a result of the
experiment, the strength increased with increasing initial strain rate. Polypropylene was found to be a material with
a positive strain rate sensitivity. In addition, the high temperature tensile properties of the polypropylene plate were
evaluated using high temperature tensile tests at 80, 120, and 160°C. The strength decreased with increasing
temperature. In particular at 160C, the tensile strength decreased to zero. The increase in yield strength and the tensile
strength at room temperature, 80°C and 120°C were similar. At 160C, however, there was almost no increase in
strength because the stress approached zero. In the high temperature tensile test, the tensile strength increased more
than the increase in yield strength with increasing strain rate.
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Table 1. Results of strain rate sensitivity (methodl)

A01/Aoy A my my Average

7.3/7.088 100 0.063 0.061 0.062
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Fig. 2. Tensile stress-strain curves at various strain rate
(Strain rate changed from 5x10%/sec  to
5x107%/sec at 10% tensile strain and rechanged
to 5x10™/sec at 15% tensile strain).
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Table 2. Results of strain rate sensitivity (method2)

no. Aoy/Ao, A¢ my my Average
1 5.71/7.24 100 0.050 0.062
2 5.71/6.20 100 0.050 0.054
Average 6.48 100 0.050 0.058 0.054
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Fig. 3. Tensile test curve at 80C following as various
strain rate.
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Fig. 4. Tensile test curve at 120C following as various
strain rate.
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