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Abstract: The mechanical behavior of the polymeric material, HDPE depends on both time and temperature. The study
of the tensile behavior at different strain rates is important in engineering design of the orthopedics device such as
X-band plate. The mechanical properties and deformation mechanisms of HDPE are strongly dependent on the applied
strain rate. Generally, the deformation behavior of HDPE based on the stress-strain curve is complex because of the
highly inhomogeneous nature of plastic deformation, particularly that of necking. Therefore, we attempted to determine
the mechanical behavior of HDPE in this study. Normally, tensile testing under various strain rates of the HDPE has
been used to determine the mechanical behavior. We performed tensile tests at various strain rates (1 to 500 %/min)
to analyze the viscoelastic behavior on increasing the strain rate. A tensile stress-strain curve was plotted from the
data, and the point of transition was marked to calculate the transition stress, strain, and modulus.
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Table 1 Relationship between ultimate tensile stress and
transition stress with nine different strain rate

Strain rate| oy T | Ol Oue | Eun & | &/ Eun
(%/min) | (MPa) | (MPa)| (%) ) | ) | 0
1 17.63 | 17.60 99.9 149 | 14.0 93.9
5 19681967 999 | 128 | 114 | 889

10 2195|2194 | 999 114 | 10.6 | 929

50 2422 12420 | 99.9 102 | 9.8 96.1

100 2542 125421 999 9.3 9.2 91.4

200 2648 | 2647 | 99.9 8.8 8.4 96.0

300 26.86 | 26.70 | 99.4 9.5 8.1 85.7

400 27.05 | 26.83 99.2 9.6 8.2 84.6

500 2738 126.78 | 978 9.2 7.5 81.8
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(a) Transition stress(o,,) vs. ultimate tensile stress(o,;)
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Fig. 7 Relationship between ultimate tensile stress and
transition stress in nine different strain rate
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