30108 Vol.30 No.10 T ®
20134F 10§ Oct. 2013 ENGINEERING MECHANICS 282

XEHS: 1000-4750(2013)10-0282-06

AR RE B FL R EE R T KRB AL sE A% 32

wOM, X, R

(1. WM RV L S e vt G I X R S28 %, Kyb 4100825 2. WIF KEHUIL Sia 8 TR pe, K> 410082)

. 69T T Jo PR Py AR R 15 AL A T R o SR TR S A A I SR A A, WIS R T 3R/ SN
IEH BRI, R T IR S A R iR, JF R HAAESTERZGE AL, FRILIHE T 2/ 5 Rk v
S AL A TEAZ I A . B S5 AR, R/ RN AR K RS R A TEAZ I R 2, AN [F) 3/ S 0%
RS TR G SR A AR S e, MBS AR B DI R R RS, RS R AR KR R N
IS EE A T REIEAZ s R BEAE N T3 I 5 RO N 7 10 2/ 5L I B ) SE 5 D S B A%, el 5 P RT3 — 1l
TS T 12/ S Y. ) SR DA A T A

BRI IBAUKECAIRT: RN BARREONE; AN 9KTL

FESES: 0342  XEkFRERD: A doi: 10.6052/j.issn.1000-4750.2012.06.0442

MISFIT DISLOCATIONS IN AN ANNULAR STRAINED FILM GROWN ON
A CYLINDRICAL NANOPORE SURFACE WITH INTERFACE STRESS
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Abstract: The critical formation condition of screw misfit dislocation which locates in a cylindrical nanopore
surface with interface stress is investigated. The analytical solutions of complex potential functions in the film and
the infinite matrix are derived by means of the complex variable method, with the aid of complex potential
functions. The elastic energy of the misfit dislocation is given, which revels the influence of the surface/interface
effects on the formation of misfit dislocation which grows on a cylindrical nanopore surface. The results show that
surface/interface effects on the nanoscale have great effect on misfit dislocation formation, and the critical
formation condition of screw misfit dislocation can have large differences with different surface/interface effects
in the critical film thickness. When the composite substrate and film of the relative shear modulus exceeds a
certain value, screw misfit dislocation can form only considering negative surface/interface effects. Misfit
dislocation forms easier when considering the negative surface/interface effects in smaller film thickness. A larger
film thickness is found more prone to form misfit dislocation under the surface/interface effects.
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nanopore surface
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