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Effect of the Shape of Polymer Specimen on the Results of Uniaxial Tensile Test
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Department of Polymer Engineering
(Received September 5, 1981)

The effects of the shape of test specimen, belonging to three kinds of polymers PE, PB and polyes-
ter, on the stress and strain distributions as well as on the stress-strain curve during uniaxial stetch
test are observed experimentally and analytically investigated with finite elment method.

The results of the experiments and the investigations give a ground of the way of selection from sta-
ndaridized shapes of polymer specimens in JIS: i.e
1. dumbbell type (JIS No. 2) is adequate to the samples of PE and PB which show large deformation

to the break.

2. the other dumbbell type with much shorter parallel part than JIS No.1 and No 2 is adequate to the

samples of polymers having high stiffness.
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Fig. 1 Stress-strain curve of PE specimen: L/W =
10.
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Fig. 2 Three types of dumbbell testipice used in tensile
testing.
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Table 1 Material constants used in the finite element
method. (Kg/mm?)
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Fig. 4 Nominal stress-strain curves in tensile tests of
three types of dumbell testipce; PE.
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Fig. 5 Stress-strain curves with three types dumbbell
(a) PB, (b) PE, () PES.
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Fig. 8 Changes of effective stress distribution in the PES dumbbell testpieces with displacement;
(a) Type A, (b) Type B, (C) Type C.
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Fig. 9 Comparison between two stress-strain curves;
dumbbell Type A and rectangular type L/W =
10, PE.
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