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Fg.2 Emitted didocation podtion versus time
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Fg.3 Applied stressintensty factor versus time
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THE CORREL ATIVE REFERENCE MODEL AND THE
MOL ECULARDY NAMICS SIMULATION OF
THE DISLOCATION EMISSION

Tang Qiheng Wang Tzuchiang
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abgtract A correlative reference modd for the computer smulation of the molecular dynamicsis
proposed in this paper. Supposng that there is an infinite elastic continuum with a sngle edge
crack , its dagtic congtants, such as E, G, v, are the same asthose of the smulated crystal. There
isacorrelation between the reaistic sample and the reference model. Two requirements must be sat-
idied in the dmulation, see Figs. laand 1b.

(1) The atomic digplacement in the region 2 in Fig. lais determined by that of the correspond-
ing regionin Fig. 1b.

(2) Supposing that there are N+ didocations emitted from the crack tip , here Nt = N1 + Na.
The postionsof the N1 emitted didocationsin region 1 on Fig. 1b are determined by the observation
of atomic configurationin Fig. 1a. Other N3zpodtionsof the N3 didocationsin the continuum region
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3 are determined by the didocation pileup theory of micromechanics.

Based on the correlative reference mode , the flexible digplacement boundary scheme isintro-
duced naturaly. By applying theflexible digplacement boundary technique , the method of describing
the didocation penetrating through the border is provided. The effect of the didocation pileup de-
<cribed by the micromechanics theory can be demonstrated. It overcomes the defect of the small sze
of dmulated sample.

Along z direction, the periodicity boundary scheme is goplied. Because sx layersof atomes are
arranged along z direction, the atomsin z direction can move. The emitted didocation from the
crack tip isdwaysin the form of particle didocation.

Key words correative reference model , molecular dynamics, didocation emisson, flexible dis
placement boundary



