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Mechanical behavior and properties of three kinds of
nano scale materials made of monocrystalline nickel
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Abstract: The failure process, mechanical behavior and properties of nano-scale nickel wire, film and block were
studied by molecular dynamics method based on embedded atomic potential. The initial energy and stress, deforma-
tion process, variation of energy and atomic stress under tension in three kinds of nano materials were analyzed, re-
spectively. The simulation results show the surface effects on mechanical behavior and properties of nano materials,
and the constitutive relationship and elastic modulus (nano wire: 145. 45 GPa; film: 186. 6 GPa; block: 122. 03
GPa), yielding strength (wire: 14.451 GPa; block: 13.67 GPa) and fracture strength (wire: 22.293 GPa; film:

21.08 GPa; block: 19.98 GPa) of each kind of nano materials are obtained.
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Fig. 1 Model for nanocrystalline nickel materials with different boundary conditions
(a) —FCC structure; (b) —Nickel nano-wire; (c¢) —Nickel nano-film; (d) —Nickel nano-block
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Fig.2 Atomic arrangement on

cross-section Of nano-wire
(a) =& 0; (b) —& 0.12; (¢) —& 0.24
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Fig.3 Atomic arrangement on

x-y section of nano-film
(a) —&= 0; (b) —& 0.10; (¢) —& 0.16
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Fig. 4 Change of structure of nano-wire
(a) —&= 0.12; (b) —&= 0.21; (¢) —&= 0.24
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Fig. 5 Deformation of 3D nickel crystalline block
(a) —&= 0. 11; (b) —& 0.25
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Fig. 6 Change curves of average energy
with strain in atoms for three kinds

of nano-scale materials
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Table 1 M echanical properties of materials

made of nanocrystalline nickel
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