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Molecular Dynamics Study of Mechanical Properties of Polyvinylidene Fluoride
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Polyvinylidene fluoride polymer poses unique properties such as piezoelectric and high mechanical,
Received 28 November 2017 thermal, and chemical resistance due to the consisting of the most electronegative element, fluorine, in
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its combination. In this paper, molecular dynamics simulation of amorphous polyvinylidene fluoride
Available Online 25 January 2018 pap y! p polyviny

polymer containing polarized monomers is utilized to study its mechanical properties. Firstly, by using
tensile test, elastic modulus and ultimate stress are determined and their changes due to temperature and

Keywords: . . . . . N . .

Meycvr\:anicm properties strain rate change are studied. Then, by using dynamic mechanical analysis, tensile and shear dynamic
Polyvinylidene fluoride complex modulus are calculated and their changes are studied while strain rate changes. This is for the
Molecular dynamics simulation first time that dynamic mechanical analysis is simulated by molecular dynamics. In addition to

Dynamic mechanical analysis determining the viscoelastic properties of the material, straight forward elimination of temperature

Viscoelastic disturbances due to the sinusoidal pattern of stress and strain functions in terms of time is one of the
advantages of the dynamic mechanical analysis. Consistency between simulated and actual trends
shows the efficiency of the proposed model.
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Fig. 6 Stress-strain curve resulted from tensile test at 293 K and
different strain rates
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Fig. 5 Stress-strain curve resulted from tensile test at different
temperature and strain rate of 10° 1/s
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Table 1 Mechanical properties of PVDF calculated by MD simulation
of tensile test at different temperature and strain rate of 10° 1/s
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Fig. 8 Stress-Strain curve of the PVDF cell obtained from DMA in
tensile mode for different frequencies
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Table 3 Viscoelastic properties of PVDF calculated by MD simulation
of DMA in tensile mode at 293 K and different strain rates
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Fig. 7 Calculated stress (points) for applied strain with 2.5 GHz
frequency to the PVDF cell obtained from DMA in tensile mode and
the fitted curve
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Fig. 9 Stress-Strain curve of the PVDF cell obtained from DMA in
shear mode for different frequencies
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