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Abstract :[Objective] The evolution process of the annihilation of small angle grain boundaries in
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an one-dimensional crystal material was researched,and the effects of disclination strength and
damping coefficient on the annihilation of dislocations were explored. [Methods}The movement
equations of dislocations were established, and the dislocation motions in low angle grain
boundaries were calculated and simulated under external shear stress. [ Results] With shear
stress progressing,the movement of grain boundary turns to directional motion in which dislo-
cations can go to infinity. The bigger the value of disclination strength is,the more difficult the
grain boundary annihilation is. Furthermore, grain boundary annihilation changes from simulta-
neously running away to central dislocation releasing after escaping of dislocations in both
ends. The bigger the damping coefficient is,the bigger the critical shear stress of annihilation.

But when it reaches a certain point, damping
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coefficient doesn’ t have an impact on critical
stress anymore. [ Conclusion] There is a critical
value for grain boundary annihilation. Disclina-
tion strength mainly affects critical value, while
damping coefficient plays an indispensable role
in original velocity and motion ceasing time of
dislocation.
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() 1 =0.5 GPa, 2 BAD>D—=—=D—>O—©®;(b) r =1.0 GPa, B HL R AD-Q—-Q>-D—-0O—-0O—>D—>®;
() =1.3 GPa,BHF I D>D>@—>D—>O—>0O—=>0;(d) r =1.5 GPa, B L BN D>O—>@—>D—>O;(e) r =1.525
GPa, iz N D—>0O—>Q—>D—>O—©; (D r =1.54 GPa, B TR AN D—>D—>Q—>D—>O—>O—>LFiL,

(a)With £ =0. 5 GPa,motion process of grain boundary: D—>Q—>Q@—>®—>®—>® ; (b)With  =1. 0 GPa,motion process of
grain boundary: D—>Q@—>Q—>@—>®—>®—>D—>® ; (c)With r =1. 3 GPa, motion process of grain boundary: D—>Q@—>@—>®@—
®—>©®—®; (d)With r =1. 5 GPa, motion process of grain boundary: D—>Q@—>@ —>®—®; (e) With = 1. 525 GPa, motion
process of grain boundary: D—Q—>Q)—>@®—>O—©® ; () With - =1. 54 GPa, motion process of grain boundary: D—>Q@—>Q—>®@
—®—>@®—infinity.
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Fig. 2 The motion locations of every dislocation in the grain boundary with time increasing(Left column) and the shape of
dislocations in grain boundary with increasing time(Right column). The time of red grain boundary is 0.1 ns
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