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ARTICLE INFORMATION ABSTRACT
Original Research Paper Forasmuch as, Transition Metal Dichalcogenides (TMDs) are robust nanomaterials to sustain
Received 31January2014 large strains without fracture, their application in new pliable electronic nanodevices is so
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Available Online 09 june 2014 appealing. Of these nanomaterials is tungsten disulfide which has specific electrical, optical and

sensor properties; and due to possessing a non-planar structure, shows interesting responses

Keywords: under different plane strains. This investigation explores the mechanical properties of a

Determination of Mechanical Properties monolayer tungsten disulfide (WS2) such as Young's modulus, bulk modulus, shear modulus and

Tungsten Disulfide Poisson's ratio by applying the Density Functional Theory (DFT) calculations based on the

Density Functional Theory Generalized Gradient Approximation (GGA). The results demonstrate that elastic properties of
WS2 are less than those of graphene and its analogous inorganic Hexagonal Boron-Nitride (h-BN)
nanosheets. Unlikely, Poisson's ratio is calculated higher than that of graphene and h-BN
nanosheets. It is observed that, due to the special structure of WS2, the thickness of nanosheet
(distance between S-S atoms), bond length of W-S and the angle S-W-S change under different
kinds of strains. Also, in the case of biaxial strain, the amount of variations in bond length,
thickness and bending angle is higher than that in the cases of uniaxial and shear strain.
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1- Transition Metal Dichalcogenides
2- VASP

3- Quantum Espresso

4- PBE

5-Monkhorst-Pack

6-Brillouin zone

7- Cut-off
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1- Dihedral Angle
2- Improper torsion angle
3- Bending angle
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