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Motivation

Polymeric materials in engineering applications often experience repeated rather than static loading. Their time-dependent deformation
leads to effects like energy dissipation, softening, and permanent strain. These cyclic behaviors require dedicated experiments for realistic
characterization. In this study, such effects were examined using polycarbonate as a representative material.

Experimental Methodology

Tensile tests were conducted under displacement and force con-
trol using a universal testing machine. Strain fields were recorded
optically via digital image correlation with a high-resolution cam-
era and synchronized image acquisition. Three specimen ge-
ometries were tested under standardized conditions, with torque-
controlled clamping to ensure repeatability. Mechanical quan-
tities such as stress, strain, and dissipated energy were de-
rived from synchronized force and displacement data.

L “ln L
"I W

RO + > Lo ‘|-__-'

S EA etk L e s b

of P e LB | -

| “ 2 1Point 1
) .:"".-.- b A
i, .-I‘,_-.'. e}

o NS .‘. “im 3 ‘:
e e Nl "
i . o <
! [ ',"’ O L
o S e e e e S T
B ) el S S BT KT, A
. o G e e
R L R e T
- - e g e L W
- e ¥ st
" Lol 8 . " [l
] | . ¥l
1 - N £

Eng. Tangential Strain Y/strain

Monotonic Testing

Monotonic tensile and compressive tests on polycarbonate re-
vealed typical nonlinear stress—strain behavior with yielding
and softening. The material showed pressure sensitivity, ex-
hibiting different responses in tension and compression.
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Cyclic Testing

Under symmetrical tension—compression and displacement-
controlled loading, the resulting hysteresis loops remain consis-
tent, showing only slight reductions in peak stress—typical of cyclic
softening.

40 - Tension
‘©
S 20-
wn
0
fa ] 2 ———
n
)
£
g —20
]
£
c
5 —40+
—— 1st Cycle
—60 Compression —— 9th Cycle
~0.03 -0.02 -0.01  0.00 0.01 0.02 0.03

Engineering Strain [-]

Fracture-mechanical tests under uniaxial tension and displace-
ment control revealed progressive strain localization at the notch.
Shown are strain fields after loading in cycle 1 (left) and cycle 10

(right).
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Conclusion and Outlook

The results reveal fundamental cyclic behavior and show how

amplitude, loading mode, and geometry Iinfluence deforma-
tion—offering a basis for 3D-DIC or simulation.
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