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A Study on the Plastic Spin of Body Centered Crystal
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Abstract

Many studies on the plastic spin have been done, but it is still an opened subject. It is
essential for the modelling of plastic spin to understand its origin and governing
parameters. For the task, it is helpful to know the hehavior of single crystal.

This study gives the interpretations for the plastic spin of a B.C.C(body centered cubic
crystal) by numerical simulation. It is discussed that the different levels of shear stresses
induced on each slip pair in crystallographic slip systems and the nonlinear relationship
between shear stress and slip velocity are the fundamental mechanisms of plastic spins.
Finally some comments are provided on the plastic spin of polycrystal.
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Table 3.1 Used material constants

=2.5E—T(mm) vo=23.2E+6(mm/s)

0o=375(mm"?) 0=1.0E+9(mm %

H,= 80(kg/mm®) =500( kg/ mm”*)
H,=12(kg/ mm") = 30( kg/ mm®)
n=1.35 C,=20.0
C,=20.0 Young's Modulus

=2.1E+11(N/m?)
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Fig. 3.1 Shear stretch and spin for a shear
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Fig. 3.2 Shear stretch and spin for combined load-
ing(a tension and a shear, S11/S12= 0.5)
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Fig. 3.3 Shear stretch and spin for combined load-
ing(a tension and a shear, S11/512= 1.0)
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Fig. 3.4 Shear stretch and spin for combined load-

ing(two tensions and a shear)
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Fig. 3.5 Shear stretch and spin for combined load-

ing(a tension, a compression and a shear)
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Fig. 3.6 Shear stretch and spin for combined load-
ing(two shears, $S13/512=0.5)
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Fig. 3.7 Shear stretch and spin for combined load-
ing(two shears, $13/S12=1.0)
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Fig. 4.1 The effects of relationship between shear
stress and slip velocity on the spin
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