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Abstract: At obvious plastic deformation stagesman%

0?3) 11-0062-08

situ TEM tensile testing for the nanocrystalline

Ni was conducted to investigate the micrdsgopi @ sical mechanisms during the development of shear

bands. Thus, a corresponding mod

with the increasing of grain size, shear

ized. The results show that in the nanometer scale,

width increases and the trend of strain softening becomes

more obvious. The generation o@ar&and in smaller grain is earlier than that in bigger grain. The

intrinsic length scale increas

tion of shear strain in sh n

t with the increasing of grain size and then decreases. The distribu-

is also obtained. The value of shear strain is zero at two boundaries

aximum at center of the shear band.

of the shear band and i€
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Fig. 3 Schematic of grain boundary diffusion mechanism

(a)grain boundary migration accompanied by the sliding and the climbing of dislocations;

(b)a special rotation mechanism induces the grain coalescence
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Table 1 Material parameters used j ion for the NC Ni
Description Value
Distance swept by mobile dislocation 0.5X10 'm
Magnitude of the burgers vector 0. 249nm
Proportionality factor X 0.05
Proportionality factor a 0.33
Proportionality factor B 15.8GPa « nm'/?
Taylor orientation factor M 3.06
Proportionality factor v 0.3
Numerical constant koo 23.5
Numerical constant q 21.25
Diffusion coefficient Dy, 2.6X10 18
Shear modulus G 76. 9GPa
Atomic volume Qo 1.09 X107 % m?
Numerical constant A 3101
Numerical constant B 1
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