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Elastic behavior of an edge dislocation in a core-shell nanowire embedded in an
infinite matrix within surface/interface theory of elasticity
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ARTICLE INFORMATION ABSTRACT

Original Research Paper The elastic behavior of an edge dislocation located inside the core of a core-shell nanowire which is
Received 03 December 2016 embedded in an infinite matrix is studied within the surface/interface elasticity theory. The
Accepted 27 January 2017 corresponding boundary value problem is solved exactly by using complex potential functions and

Available Online 27 February 2017 Laurent series expansion. An important parameter, the so-called interface characteristic parameter,

which has the dimension of length and is a combination of the interface moduli, enters the formulations.

gﬁ%ggf;}emce effect The stress field of the dislocation, image force acting on the dislocation, and the dislocation strain
core-shell nanowire energy is calculated by considering the interface effect. The stress field of the dislocation is shown as
Edge dislocation contour plots and the results are compared with classical case. The image forces acting on the
Stress field dislocation are studied in detail and it is shown that they depend on the interface characteristic

parameter, nanowire dimension, dislocation orientation, and dislocation distance from the interface.
Moreover, the repelling and attracting effects of the interface parameter on the image force are
discussed. The equilibrium position of the dislocation is also studied. The dislocation strain energy in
the interface elasticity framework is only slightly different from that of traditional elasticity when the
dislocation is placed in the central region of the core and reaches its maximum value when it is located
near the core—shell interface.
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Fig. 1 An edge dislocation in the core of a core—shell nanowire
embedded in an infinite matrix

opbe o cadgmates prwgl SO oates o aBly glad ool 1 JSCh

<ol

440


https://dorl.net/dor/20.1001.1.10275940.1396.17.2.24.6
https://mme.modares.ac.ir/article-15-5294-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-24 ]

[ DOR: 20.1001.1.10275940.1396.17.2.24.6 ]

gl S3ezo (i 9 Sil9 3l Likels”

Ehm ul.ue/ehm Alpian V1 (5995 ) walid (2 g pile S (Abgy— Auud In.u»,ala Aad S CBI’ slad (b SVl s,

ol alliee 2l o)ly Sy (omin 90 GBS ) K0 (S
Sl s sy jo ool Y8, as 0 g b obul ol o cowlS
318 sl Conl Sl

9des damlne pj abaly e ol o )ly 69

fo = if, = b5 (c.0) + b5 (c.0)

+i[b,6 (. 0) + b,G5) (c. 0)] )

SVl Sl i 585 iy b bl o a5 S ailge 60 as
O)ly S5 alone sln 1) 25 Jge b o glonl a0 Jloas Slge ) oo
el 00,5 slpiy Lm&qul_‘ »

fo = ify = b63 (e, 0) + b,5 (¢, 0)
+i[b, ~<1>(c, 0) + b, 55 (c,0)]

— 2 (b + ib))[6, (¢, 0) + 65, (c, 0)]

(30)

N f .. . . .

Lfe Togmo iy o 5 fy el by o alml p o ojly (59
Dged dpmlne Glgi oo ) g

fg = ficos@ + f,sinf (31)

fe = fxsin@ — f, cos @ (32)
6 = tan"' (b, /by).a5
-0 ool 3 g0 (30) akal, «(32) 4 (B1) 5 (27)-(25) Lajly, oS 4

:»)9...'5
by
fomify = =2 3, + i, A () + 264 )

—2(1 - 2v)(b, — ib,)Re[¢; (2]} )

Wiloads dmy g pj laly) Gk (ol poly sleg s IS cpl o
4n(l—vy)

fo ==z o (34)
_An(l-v,)

Jeo = IHTfC (35)

L ocwl plp a8 canl ool 655 cosal 3l glacaas 51 Ko (S
Dgd ol hess i plaase j0 gbul B ogd plul b a5 )15 Jlade
2355 o b el 2 sl (s 91y ) bl 5551 IS o,

s dralos BB 5 ©jp0t X S

h
b
W= 7" f Oxy(x,y = 0)dx (36)
c+ro
JB aline jobas oloel 5,5 Yy Cuz 0 5,5 0 5l b olbulb S Gl
h
by
W= > f ayy(x,y = 0)dx (37)
c+rg
o ke nypb 4 BT) 5 B6) Ly, b e sl JIS silulaa L

b
Wz—x{f (1)(xy—0)dx+f (2)(xy—0)dx
2 c+7g R

1

3)
+-Lz (x,y = 0)dx} 39)

® perturbation stress
* Glide force
® Climb force

441

:Ja;"s) w‘ )b as
a = 27711771;(1*‘%) 1, by 277227723(1 Vi) -1, k=123

@ =Ry (N1 — N12) + MMz

B = Ry(1122 — M23) + 22723

my; = L Mma3 = &
H1 H2

O PR 4.._9).? J.!a;

+oo
(2)=yIn(z—c) + AW gn (16)

n
B +oo
5 ¢ () n-2
P1(z2) =vIn(z—c) — Yoo + ) B,z 7)
n=z
+o0
2(2) = AP Inz + AP gn (18)
L n
n=—oo
+o0
,(2) =BPInz + B zn-2 (19)
L n
n=—oo
2

¢5(z) = A?) Inz + Z AEIS)Z” (20)

n=—oo

2

P3(z) = BL(3) Inz + Z 3,53)2”‘2 (21)

n=—oo

552 Jon 3l Y = by —ib)/[An(1 = v))] s, ool
il e bl

BY g B AP AD Joame ulys Q1-(12) ¥oleo 5l oolinul b
Cowddy s eJgdime walpo (3059 Canddy 5 > lp ol e sy
21 em s bl Sy mlys Geloly 50 SYolae 535
ol 50 gl Gt ite 5 Cute slom glp (g Volae I S
il webls Jspome Cot g aloles Ca n ke o sl ol
"0 S 42 5o gl blige el @l (Y gpme 09)5] S b
s 51 5 1) bl SVl L) g e als ol S 4y ]
Ol oy p @ Lo Locnl )3 09ei (o) p dlis (ol sla sl ly sl
s @bl 355 lowl )y 55 e
Sydise Ole pj Oyped bl Jouily @y wlalpy A5 slaadlse
116]
t s Dlaises olKiws (o

o) = Re(§] + §] — 2 — e¥°y)) (22)
o) = Re(¢) + ¢ + 2 + e*0y)) (23)
09 = —Im(@] + &) - 2] — ) 24)

o5 Slaiw olfiws jo 4

o = Re(20) — 7] — ;) (25)
o)) = Re(2¢) + Zp] +¥}) (26)
o) =Im(ze +y)) @7

gl » osas gliwly o 25 adlie mlaw S 558 5l eizmen
5l O)le

0P = v, + o) 28)

! Image force
2 Dislocation strain energy

2 o)laids 17 095 1396 s )l (oo Suille wise


https://dorl.net/dor/20.1001.1.10275940.1396.17.2.24.6
https://mme.modares.ac.ir/article-15-5294-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-24 ]

[ DOR: 20.1001.1.10275940.1396.17.2.24.6 ]

gl S3ezo (i 9 Sil9 yil Likels”

ehm ul.uo/ehm Alpian V1 (5995 ) walid (2 g pile YO (Abgs— Auud rau»,ala Aad S CBI’ slad (b SVl s,

Ailge (JBIs S i Jad 5| s (S8 Jsb aSinl 9529 b el oS
Jad o s el SO By, )0 SedS e s B
Sl ol mhaw ol Job )3 Geizmed 5 Wl oo diwgn oS e

priilise QA5 50 il

@tlmb p 0)lg g9 -2-4

wd I 18 addllas 550 2lml 20y 695 555 2 e Sl G2 ol 50
6 slaSs” jo alml S 4 S (Lm0l (59508 Dy o
ol 00 00l yislei "9 58 sla " )5 ats glad 4 i 1T

Qi 35 30 i bl alols 156 -1-2-4

Slasle "7 96 Gla S (ol oad (28 la el
R, =20nm, R, =40nm
fa, =09, ;=08 v;=v,=v3=03

Fig. 2 Distribution of normal stress component (o,,.) considering
surface effect

e 51 655 5 55 b (00 Jles 5 e 55518 2450

n

y, 1IM
[ oY)

Fig. 3 Distribution of shear stress component (a,.4) considering surface
effect

g Sl RS 0 L (Og) b G5 e ;585 3 S

y, nm

Fig. 4 Distribution of normal stress component (o,,.) without surface
effect

b 3l 655 5 os (0 ) by GRS Glae y523lS 4SS

2 oplaibs 17 095 1396 vl (e Suille Swiise

by (M )
w= —y{f oyy (x,y = 0)dx +f ayy (x,y = 0)dx
2 c+1g Ry

h
(3)
+f gy, (x,y = 0)dx}
R (39)
Sous s -4
WaBly 45 5055 gdae glalie LB o a8 ol Ty e (25w (ol o
peles alasde | mhas gl 25 31 (6,5 ks po 51 LU els gl
OiSu cnl 5o ead o el gl il Sl gsleesls jslaieay
f2 = Ua/ 1,
3 = piz/th,
Bsi = psi/by,  1=T,0
Asi =i/, i=T,Q
Msi = 2(si + Asiy  1=1T, (40)
an ghlo Ag g fls &S > 0 atiee aag Iz 9 I 45 Sl S LG
c ETART T .
(slo el i a2 o ol 315 oo o] 5 025l o Job
Wghiso (Prre y5 O)pod odd dayg (owdin
}?2 =Ry/Ry,
c=c/R (41)
55855 5 33 il 5551 5 s 1 5 55565 < A5 olen ol 0
B JoS g (osp 0y90 Jeall 4 200 slalie S5 4 aw il

G e 3IUT-1-4
® )8 ey 090 Sl 4 (g3 slo Jle Sl s ol o 235 lae
bl s a5 il olo ailge e dumlio iy ol ol Gus 0,5
B9 rmrady A (953 (ilgy 090 (i fle (05,0 bl el iz

Sl (g0 e lem iy 5 Gilgymded S il Jal

A oS S o Loy iy 5 50y Jlp G5 Ol HeulS
"5 54 S o mhau B xS e g 5 "3 52 UK o mhaes
5l e le oals oolawl (sle ol )b el o ools iulad

b,=025nm, b, =0
c=17nm, R =2nm, R, =3nm
i, =09, j3=085 v,=v,=v;=03

5 g F1 G5 5 50 b /100 axlg by A5 plae 3 52 JSA"
9 Bsr=Asr=—=01nm 535 b mhw a6, S5 4
3 Oe |y LS Glawe "B g4 S s ooyl fIs = Asq = —0.3nm
205 o 5 S AoV (5,55 St 5 e S 3,5 L
B (Alg 50 9 2l (KP4 358 (e 0nd edy &
oy b SedlS e 5 S Jo 5l ol mls o(r < Inm)ates
(Inm <7 < @wdr ) (2lg 0 S I 0wl o (LS o>
aals (3nm <71 <4nm) il A 2lg j0 g by o 2nm)
2 o5 sbadie il Gl S oszg Jodoa S8 o 0
009 Sy 5 (Swgnl cpl il o Glug 5 aiugal S xie Jad
S el pS005 lnl g S T fdg-dies Stie Jab o AT

ol by S b Jad jo 15 (o Slegl 5 (Siwgml il oo

! Intrinsic length

442


https://dorl.net/dor/20.1001.1.10275940.1396.17.2.24.6
https://mme.modares.ac.ir/article-15-5294-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-24 ]

[ DOR: 20.1001.1.10275940.1396.17.2.24.6 ]

gl S3ezo (i 9 Sil9 3l Likels”

ehm ul.ue/ehm Alpian V1 (5995 ) walid (2 g pile S (Abgy— Auud rau»,ala Aad S CBI’ slad (b SVl s,

5]
T

Normalized climb force
(=]

0.7 0.8 0.9 1
Fig. 7 Dependence of the climb image force on the position of
dislocation with Burgers vector b = (0, b,)
b=35 5 00 ly plml oo & Cod (a2 0 )ly go920 (5958 T S5
(0, by)
Sl S8 Ll anil e mhe (oo 50 Sl Jole alais gl mdan
g ain ¥l o (Jobs abais 5 BLSI (69,05 992g) oals SO L8, oS
[13] 5 [12] 6] <[5] el 0uis (45,155 g oaplice (g ks Yo yo

o3Il pili —2-2-4
flad 5 ol 48,5 150 = 0.8 alols 0 Ll a5 4uiS o b3 e
Oidigy o0l dmy o glad Sl cpl 0 (e o s 60NM G 3 51wt
S50 wiilen alie layall plo b oe AR, =2 pln 5 il

el oals 0,8 )3
3920 Soyd 4 bgipe "9 UK g 553 (595 4 bgrye 1B S
@b 2 9)ly 59508 09d 0 0aaliue &5 wgF lod dlge 2l 2 3y
(S5 5 e po Lol ol ge ojlail 5l e atncsil¥l (5,95 0
Ol g bl oo (oigr-dtad agil ojlail 4 dianly (2lmb 2 3)ly (590
b ogd e oamlive 4 aisF les b oo (a3l sl als b (ol
Sl inl a8 oo Joo SeadlS gls Coon & S 18 Jo ol Al
ool g oamline [13] 4 [12] ([6] [5] oYlae jo SewdS 1 Jo ,o ojludl

Ll 00

Sl 555 5 50 5 e i -3-2-4
2 @b g ojly ogme 5 (B3 (955 9y 2 55 2 Lo R Ca 5L
oils a5 ol b b loges ol el oo ool Llis "11 4 10 (gl S

0.35
—————— =4 =0.1 nm

5} \ ) s
2 _ —
g ‘\ ———— H,=4=-01nm
39 031 . — Classic
oh Sel
'U e e
I o o
N e
'S 0.2s) J———————
-
Z /'/

02 , , , ! '

0 10 20 30 40 30 0

Rl s M
Fig. 8 Dependence of the glide image force on the core size for a
dislocation with Burgers vector b = (b,,0)
b=35p Joy lp aiges ojlil 4 Cons olml p o)ly (B33l (5905 BUSE
(bx, 0)

443

¥y, NN

6
s \
[+]
4
3 \\\6.05
2
1 0.09\
0
-6 4

X, nm
Fig. 5 Distribution of shear stress component (o,¢) without surface
effect

s 31655 50 (g (0,9) s i Dl y92ilS 5 S

sy =025mm gloadlie b 555 Jop sln 1) 354 9,8 "6 JSS"
eadlie b 5550 Jop gln |y gogre sap T USE" 5by =0
A2 oo yiulei by =0 5 b, =0.25nm

Ty Bl Sae Jab el i gileesle jslaied
J> 5 Asr = Asa = As 9 fsr = fs = s wload a8 3 L s LS,
el 0y o 3 s = Ag = £0.1nm SIS 8

bl (B Floue gyl g Gibg & Cud wia aS(nl Jdse
ebmb e abols al8l b g col Cutte (plml 2 3)ls (9 cianl
) o8 ol s sl iy olad 9 L 55 (il et 3550
yodle 098 co 0kly g 4 ates 3l olul 4 caul )l sams ol
—did Syiie Jad Cew 4 gl Gl cely a5 SIS (64,0
0disS &8s Slal (69,8 S bl cels (15 < 0) 15 > 0 0ad oo Lidigy
oy bl p ojly Som 035 (0 bl 9, 2 (0S Li2)
Jad oo 0 (S asl jo maw acnV L aas ane sl
4 o G9mils >0 S jo il Sglaie (0.8NM Sgus) S i
Coq = 0.984 15 5 a3l yialS s g 2y o0 € = 0.967 ;0 355 mouiSbo
S gl s F1 (28,5 5l 50 b gogre olml (nlply 05 e o
Sl o a8l e by siann S i b (Sas 5o ol Jolos abai
5C = 0965 ) 095 e poySlo 4 G390 5 (058 (5555 99 2 s <O
Sio 4 0974 G0 = 0972 15 g 4Bl 5alS ps 5 S, o0 0.966

Al S Sl o b gogmo 5 o3 (555 90 o nlpls i) e

af ]
o
2 L
[=} L
L‘; 2r ~/ 7
= A
e \
g o ‘
A 1
= _ I
E;Q- ------ H, =4 =01 nm o
(=} =
“ —— == p,=4=-01nm :
—4r Classic ll 1
0.7 0.8 0.9 1

Fig. 6 Dependence of the glide image force on the position of
dislocation with Burgers vector b = (b,,0)

5 ey sly bl Je 4 s bl p o)y (253 (g9 B
b = (by,0)

2 oplaids 17 093 1396 i)l (wrde Suilke wdiie


https://dorl.net/dor/20.1001.1.10275940.1396.17.2.24.6
https://mme.modares.ac.ir/article-15-5294-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-24 ]

[ DOR: 20.1001.1.10275940.1396.17.2.24.6 ]

gl S3ezo (i 9 Sil9 yil Likels”

ehm ul.ue/ehm Alpian V1 (5995 ) walid (2 g pile YO (Abgs— Auud rau»,ala Aad S CBI’ slad (b SVl s,

abl e [12] dllio o o] Cawsdy =l alis

sl 65 51-3-4
Otaled "15 512 la K" o olml (6551 59, g ¥l )
X Car o obub "13 12 S 0 el sal eols
Y Caz 5 bl 4 bgye "15 5 14 sl JS3" 5 b = (0.25nm,0)
aea "14 512 glo JSE" o yuzes olbe b =(0,0.25nm)
SJSE 05 (1 =09, 13 =08) § coe Gle s sy 4 S
5O Gl ool a8 S L s (I = 1.1, 3 =1.2) e, 15 413 sla
Y Sz 50 9 be @bml X Coz 59 bl Sgpw iz o (0
i o by

aid a5 o 30 (S a5l sl cassdy ol (655
2 tadloe (posiee) poriSle l)ls diwa 3550 50wl (py) Flew
koo (Glub) Hlabl Jobss abais glls wwa 350 50 almb 4
b @ cos olbub 5l (el GliEl el (15 <0) g >0
b s i) 5 Ko Sl 5 55, BEST 33,5 o S
@5 B e Gl s S ) ol e pud
3e2b STl s a8 i 00 701 & iSTas SadlS g SIS

23l A 65 55 2 O 5 oS wilo Culiia e 575

16.85¢ T T T T

16.80f
16.75
16.70¢
16.65F
16.60}

Strain energy (eV/nm)

1655t

5 .
16 8.0 0.2 04 0.6 0.8 1.0

Fig. 12 Dependence of the strain energy on the position of the

dislocation with the Burgers vector b = (b,,0), I, = 0.9, and [; =

0.8

5l =09 b=(by0) ¢ly lml e 4 Cod ol 5,1 125
a3 =08

20.30

T

2025F  c—ee— e ﬁj = ZS =0.1 nm / .

2020F — — — — g, =4, =-01nm ]
2015f — Classic

20.10

20.05

Strain energy (¢V/nm)

20.00

19.955— :
0.0 02 0.4 0.6 0.8 10

c
Fig. 13 Dependence of the strain energy on the position of the
dislocation with the Burgers vector b = (b,,0), i, = 1.1, and (3 =
1.2
3ﬁ2:1.1 b = (by,0) 6‘)—.’ G:l;ul.. Ql&n & o Lsll;ula 63)3‘ 13 J&‘:}
gz =12

2 oplaibs 17 095 1396 vl (e Suille Swiise

0.4
W e - f,=4 =01nm
I r .
g 0 \ _———— =4 =-011nm
gg \ s .s
g 03 L AN _ — Classic
‘_‘o Tt _
s | o =
1 —— —
3 e
g /‘/
:2 02 '/'
/
0.15 1 . L . L
0 10 20 30 40 50 60
R, > nm

Fig. 9 Dependence of the climb image force on the core size for a
dislocation with Burgers vector b = (0, b,)

350 e Gl sed ojlal a4 cod olab o)l sosme (59,5 9 USH

b =(0,by)
0.7
o 06F _
2 T~
S| - T~
) —— ~ o
2 T~ ~o
=0 0.4 ‘\\\- \\
T ~. ~
N 03f \‘\ \\
S ™~. N
§ 02} o Z,=4, =01nm NN
% o1} ———— A=2%=-0lnm NN
. Classic IR\
0 m/8 /4 3m/8 /2
[24

Fig. 10 Dependence of the glide image force on the Burgers vector
orientation

55 oy Sz e ol o)y (55 (g9, 10

0.7
o 0.6f S
2 Pis
LE' 0 5_ - -
= e
= L e _
= 04} s T
Q - /_/
- - L
R 03 S
& /;'/ —
g 0.2} Y e ——— A =4 =01nm
Z 01l —— —— f,=2=-01nm
5 Classic
0 n/8 /4 3n/8 /2
o

Fig. 11 Dependence of the climb image force on the Burgers vector
orientation

552 0 Ch 4 Cad (bl p 0 lg g3gme (59,5 11 SR

5355 2 o O gly Hols s 9 0= 0.9 a5 0l oll alold

5o )l b el )l ol cailoads o )3 X jeome Cudin S
|b] = 0.25
R, =20nm, R, =40nm
I, = 0.95, ji; =0.9
s =g = £0.1nm (42)

ol 0l B3 Sl e g Gibig 4 Comd Al oS pl Jdoa
Gl o prlans dcia¥] g S ¥l osal Casoay (54,5
59 05 o0 0ly g pm ar aud 1 ploul 4 el fpl sies las )l aS

2 3ly ot wAb (M5 <0) 15 >0 axmiby mho asYl 5,08

444


https://dorl.net/dor/20.1001.1.10275940.1396.17.2.24.6
https://mme.modares.ac.ir/article-15-5294-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-24 ]

[ DOR: 20.1001.1.10275940.1396.17.2.24.6 ]

gl S3ezo (i 9 Sil9 3l Likels”

ehm ul.ue/ehm Alpian V1 (5995 ) walid (2 g pile S (Abgy— Auud rau»,ala Aad S CBI’ slad (b SVl s,

[2] Z. M. Xiao, B. J.Chen, On the interaction between an edge
dislocation and a coated inclusion, International Journal of Solids
and Structures, Vol. 38, No. 15, pp. 2533-2548, 2001.

[3] M. T. Qaissaunee, M. H. Santare, Edge dislocation interacting with
an elliptical inclusion surrounded by an interfacial zone, Quarterly
Journal of Mechanics and Applied Mathematics, Vol. 48, No. 3, pp.
465-482, 1995.

[4] F. M. Chen, C. K. Chao, C. K. Chen, Interaction of an edge
dislocation with a coated elliptic inclusion, International Journal of
Solids and Structures, Vol. 48, No. 10, pp. 1451-1465, 2011.

[5] Q. H. Fang,Y. W. Liu, Size-dependent elastic interaction of a screw
dislocation with a circular nano-inhomogeneity incorporating
interface stress, Scripta Materialia, Vol. 55, No. 1, pp. 99-102,
2006.

[6] Q. H. Fang,Y. W. Liu, Size-dependent interaction between an edge
dislocation and a nanoscale inhomogeneity with interface effects,
Acta Materialia, Vol. 54, No. 16, pp. 4213-4220, 2006.

[7]1J. Luo, Z. M. Xiao, Analysis of a screw dislocation interacting with
an elliptical nano inhomogeneity, International Journal of
Engineering Science, Vol. 47, No. 9, pp. 883-893, 2009.

[8] H. M. Shodja, H. Ahmadzadeh-Bakhshayesh, M. Yu. Gutkin, Size-
dependent interaction of an edge dislocation with an elliptical
nano-inhomogeneity incorporating interface effects, International
Journal of Solids and Structures, Vol. 49, No. 5, pp.759-770, 2012.

[9] H. Feng, Q. H. Fang, Y. W. Liu, B. Jin, Image force and stability of
a screw dislocation inside a coated cylindrical inhomogeneity with
interface stresses, Acta Mechanica, Vol. 220, No. 1-4, pp. 315-329,
2011.

[10] Z. Y. Ou, S. D. Pang, A screw dislocation interacting with a coated
nano-inhomogeneity incorporating interface stress, Materials
Science and Engineering A, Vol. 528, No. 6, pp. 2762-2775, 2011.

[11] H. M. Shodja, M. Yu. Gutkin, S. S. Moeini-Ardakani, Effect of
surface stresses on elastic behavior of a screw dislocation inside
the wall of a nanotube, Physica Status Solidi B, Vol. 248, No. 6, pp.
1437-1441, 2011.

[12] S. S. Moeini-Ardakani, M. Yu. Gutkin, H. M. Shodja, Elastic
behavior of an edge dislocation inside the wall of a nanotube,
Scripta Materialia, Vol. 64, No. 8, pp. 709-712, 2011.

[13] H. Ahmadzadeh-Bakhshayesh, M. Yu. Gutkin, H. M. Shodja,
Surface/interface effects on elastic behavior of a screw dislocation
in an eccentric core-shell nanowire, International Journal of Solids
and Structures, Vol. 49, No. 13, pp. 1665-1675, 2012.

[14] R. Shuttleworth, The surface tension of solids. Proceeding of the
Physical Society, Sec. A 63, No. 5, pp. 445-458, 1950.

[15] P. Sharma, S. Ganti, N. Bhate, Effect of surfaces on size-
dependent elastic state of nanoinhomogeneities. Applied Physics
Letters, Vol. 82, No. 4, pp. 535-537, 2003.

[16] N. I. Muskhelishvili, Some basic problems of mathematical theory
of elasticity, pp.16-35, Leyden: Noordhoff, 1975.

445

16,40

16.35p=="=s=rmar ]

16.30f
______ A =2 =01 nm

Strain energy (eV/nm)

1625F _ _ _ _ m,=7=-01nm ]
L \
[ Classic .
1620 : : : :
0.0 0.2 0.4 0.6 0.8 1.0

c
Fig. 14 Dependence of the strain energy on the position of the
dislocation with the Burgers vector b = (0, b,), I, = 0.9, and i3 =
0.8

sl =09 b =(0by) sy bl Ko & s Wbl 55 14 S

i3 =08
20.60—————————————————————
T ,L7J=7L:=0.1 nm ;
E 2055 — — — — @, =4 =-0.1nm 7 ]
=
e
2 ]
Q
=
L]
£ 2045} ]
w2
20.4Q : : : .
0.0 0.2 0.4 0.6 0.8 1.0

C
Fig. 15 Dependence of the strain energy on the position of the
dislocation with the Burgers vector b = (0,b,), i, = 1.1, and i3 =
1.2
9z =11 b =(0,by) slp oleb (e a4 cas bl 5, 15 Jb
a3 =12

&lp-5

[1] H. A. Luo, Y. Chen, An edge dislocation in a three-phase composite

cylinder model, Journal of Applied Mechanics, Vol. 58, No. 1,
pp.75-86, 1991.

2 oplaids 17 093 1396 i)l (wrde Suilke wdiie


https://dorl.net/dor/20.1001.1.10275940.1396.17.2.24.6
https://mme.modares.ac.ir/article-15-5294-fa.html
http://www.tcpdf.org

