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ABSTRACT The strain rate effect and size effect of nanowire were studied by using molecular
dynamics simulation. The results show that the strain rate effect of nanowire is very obvious. The
response characteristic of nanowire transfers from static to quasi—static and furthermore to dynamical
response with the increasing of strain rate. The deformation mechanism varies with different strain rates.
In the static and quasi-static regions, which were called insensitive and transition region respectively,
the main source of plastic deformation is contributed from dislocation movements. However, the whole
structure may be amorphous and hardened under high strain rates in strengthening region. The size
effect of nanowire is very distinct as well. As the cross section area changes, its Young's modulus, yield
stress, yield strain and the critical strain rate will shift correspondingly.
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Fig.1 Strain-stress curves of 5 agx5 ag under different strain rates (a) insensitive region, (b)

transition region, (¢} hardening region, (d) typical o—¢ curves, (e) local zoom-in view of

(b), (f) strain rate vs strength
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Fig.2 Quasi-static responding characters under different sectional dimensions (a) o-£ curves
under quasi-static loading (Strain rate=1.0x10%/s), (b) relationship between yielding

stress and sectional dimension
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