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Slip model for the plastic behavior of Ni base single crystal

based on dual phase microstructure cell

CAO Juan, WANG Yarrrong, SHI Duo g

(School of Jet Propulsion,

Beijing University of Aerenautics and A stronautics, Beijing/100191, China)

Abstract: A dislocation slip model based-on the periodic dualphase microstructure cell

of Ni base single crystal'was established, in which the analytic stress model was set up at dif-

ferent regions of microstructurecell and dislocation slip model was combined with the mecha-

nisms of dislocation filling the matrix channel, climbing along the precipitation, shearing cell

and slipping backward when ‘unleading to simulate the tension, creep and cycle behavior of
SC16 at 1123 K and DD3 at 1033K. T he results show that the several mechanisms govern the

different aspects of the deformation respectively and that the simulation results match well

with the tests
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Table 1 Material and geometry constants
SC16(1123K) DD3( 1033 K)
b/ nm 0.25 0. 14
Cii/MPa 190000 141768
Ci,/MPa 125000 68258
Ciy/MPa 95000 117000
L/ nm 450 440
h/nm 150 68
) 0. 002 - 0.001
11 ,
[001] 1 1
, 1
2 s
SC16 , )
. DD3
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Table 2 Slip model parameters [ J_——a—__3
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3
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a 2/3 23 g —
B/ 10°° 2.2 2.2 @ 400 Test S‘m“g“.‘z“;'(‘mfs
P 0. 01 0. 01 L —a— - --1.0X107
' 3.0% 107 3( ) 200 e suss BONI0T
uiting/ (nm/ s) 5.53%x 1072 ’ R L
1.9% 107 3( ) 0 0.004  0.008 0012 0016 0.020
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2.55% 107 4( )
1.85% 107°( )
0 - 4. 1x 10 - 4. 1x 10*

3.19% 1077 ( ) 1 47% 10™%( )
3.19% 1072( ) L.59% 107 4( )

D/(nm/s* MPa) 2.93x 10°°
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4 20. 3( )
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(5 3.0 )
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¢ - 4.0%x 107 - 4. 0% 107
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U/ (nm/s) 6.31x 104 3.31x 1072
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