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Yield Mode Transition in Amorphous PET

by

Masayoshi Krracawa *, Yoshinori Yamapa *, Ayumu Funsakt “* and Daisuke Sucanuma **

In the previous paper, we showed in a constant strain rate shear test using an amorphous polyethylene tereph-
thalate (PET) thin plate that 1. there were two kinds of yield mode, diffuse slip line (DSL) and localized shear band
(LSB) modes and 2. the DSL mode appeared in a range of relatively high temperature and low strain rate and the LSB mode
occurred in a range of relatively low temperature and high strain rate. In this paper, we investigated the condition of the yield
mode transition in both tensile and shear tests and showed that 1.the yield mode transition occurred in tensile test as well as
in shear test depending on test condition and 2. an example of a critical condition for the transition was given as a function of
temperature T and strain rate S by T S™ = C where m and C were the constants.
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Fig. 1 Different yield modes of (a) DSL (diffuse slip
line) mode and (b) LSB (; localized shear band) mode
at different atrain rates at 7°C in shear test of PET. (a)
strain rate 4.2 x 10/s ; (b) 4.2 x 1072/s. The photo
denote the markings near minimum yield stress. W
marked in the photos is the slip line width or the shear
band width. The shear direction is horizontal.
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Fig. 2 Dimensions of (a) shear and (b) tensile specimens.
The marked line and the marked points were used
for measuring true strain. The arrows show the
shear and tensile directions.
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Fig. 3 Tensile stress-strain curves at different atrain
rates of (@) 6.5 % 107%/s, (b) 6.5 % 10*/s and (¢) 6.5 x
10°/sin 23°C.

Fig. 4 Yield modes at different strain rates (a) 6.5 x
1075/s, (b) 6.5 x 10*/s and (c) 6.5 % 107%/s in 23°C
in tensile test. Tensile direction is horizontal. (a—1)
and (b-1) ; near yield peak, (a—2), (b—2) and (c-2) ;
after yield peak.
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Fig. 5 Yield mode transition between the diffuse slip
line mode (black solid marks), the mixed mode (gray
solid marks) and the localized shear band mode (open
marks) at shear (O) and tensile ([]) tests in
temperature vs. equivalent atrain rate diagram.
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Fig. 6 Equivalent true stress ceq-equivalent true strain
£eq curves at strain rates of (a) 9.2 x 10™*/s in shear
and at (b) 5.6 x 107*/s in tensile tests.
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