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Microstructure evolution on tensile of tungsten nanowires with

different crystal orientations of [110], [112] and [111]
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(Faculty of Science, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: Mechanical properties and micro-structure fracture mechanism of tungsten nanowires with
crystal orientations of [1107],[1127] and [111] have been investigated with molecular dynamics and em-
bedded atom methods. Simultaneously common neighbor analysis, center symmetry parameters and co-
ordination number have been employed to analysis the evolution of structure. It is concluded that differ-
ent crystal orientation nanowires have different characters. The elastic modulus, yield strain, yield
strength and the fracture stress is decrease in the sequence of [111],[110] and [112] crystal orienta-
tions. It also reveals that all of the stress—strain curves are classified into four stages: elastic stage,
damage stage, yielding stage and failure stage. It concluded that crystal orientation has slightly impact
on the elastic modulus but has great effect on the tensile strength, yield strength and ductility. Interest-
ingly, hardening stage has been found in tungsten nanowire with crystal orientation of [112] at yielding
stage. That is to say, the strain increases with the increase of stress in the hardening stage, the nanowi-
re with crystal orientation of [ 112] has the trend that recovers its capability in strength, but consequent-
ly results in the least ductility. In the end the tensile failure mechanisms of the three nanowires have
been summarized.
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Fig. 1 Initial atomic configurations of tungsten nanowires
with crystal orientations of [110],[ 112 ] and [111]]
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Fig.3 Stress-strain curves of tungsten nanowires
with crystal orientations of [110], [112]
and [111]
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Table. 1  Elastic moduli, yield strains, yield stresses and
fracture strains of tungsten nanowires with crys-
tal orientations of [110],[112] and [ 111]]
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