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Fig. 1. The spherical Lame-type problem with inner and outer radii & and ﬂ under the external pressures p, and p . .
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Fig. 2. The spherical coated shell with radii ¢ , [, and { under the external pressures D, and p_ .
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Table 1. Lame constants in terms of eV/ A , bulk and sur;)face characteristic lengths in terms of A , modulus of cohesion in terms of eV/ A , and lattice

parameter in terms of A for crystalline silicon and carbon with diamond structure
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Fig. 3. The average radial strain in the carbon shell due to the surface relaxation versus 5 for two values of

Y= 2,10 in second strain gradient theory.
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sion) normalized with respect to the carbon Young’s modulus for a) ¥ = 10, f =2 andb) Y= 10, é =10 in second strain gradient as well as classic
elasticity.
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Fig. 9. The radial strain distribution under the surface and size effect in the spherical double shell versus 77 for a) y =10,& =5,£, =1 and b)
y =10,& =5,&, = 5in second strain gradient theory.
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Fig. 10. The thickness change normalized with respect to the relaxed dimensions in the a) carbon coating and b) silicon inner shell versus

the external loading normalized with respect to the carbon Young’s modulus for y = 10, fl = 52 =1 in second strain gradient as well as

classic elasticity.
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Fig. 11. The thickness change normalized with respect to the relaxed dimensions in the a) carbon coating and b) silicon inner shell versus
the external loading normalized with respect to the carbon Young’s modulus for y = 10, rfl =1, fz =10 in second strain gradient as well
as classic elasticity.
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Fig. 12. The thickness change normalized with respect to the relaxed dimensions in the a) carbon coating and b) silicon inner shell versus the

external loading normalized with respect to the carbon Young’s modulus for ¥ =10, §1 =10, §2 =1 in second strain gradient as well as classic
elasticity.
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Fig. 13. The thickness change normalized with respect to the relaxed dimensions in the a) carbon coating and b) silicon inner shell versus the external
loading normalized with respect to the carbon Young’s modulus for y = 51 = 52 =10 in second strain gradient as well as classic elasticity.

6‘>)l> Lg)bf)bwfgﬂm Lg.>|o Loy (u5g5“’156>)L> gy (J‘)O@hwwuj)|méb‘MM5M&wLMM“‘I‘wa
S 90 b3S 5 S5 sloa s bl 5 ¥ Z 6 G5 TN+ (sl S b g 0 S 0 o5

AN



YYY B VY axaw NP Jl.w Al D)LQMM HY 0,93 i).\.as).aﬁl L_iuKA u*“’"-*-?(" 4.)).1.»\4

o Tpg =Ty, 9 T, U5 loaddse miei onl poedle

7B GNSL S0 ()5 5 (SeSikew dtug 55 sLad o ead
csbo S35 Pin! Eurson = Pour ! Ecarpon =717+ 55l
bz Slp T] sl &G (el Cosden e p (2B 5 S
E2) e E == =) e e o
wy=§=6=V 58 =V G =V y=V =0
S ey b g oad o0l yioled VY JINF o ISy i
b gy 30 5 a5 sloailge JISE ol o sl o0h duglie
oage JWal pl yo a5 jshailen aiload puw i Dolaie XS,

0.25 ‘:

|

06r---+ -

: :

p 1

, 145} .
10% % 7pp i !
Ecarbon | i

(<

Sl o5 (215 dingy Cwlbrs g 0l (A3 aing culs Y
PR - YPE SUR U ALY | oL 9 oS by 4 2B g B
ol ol K WSe () aing Cwls s 0,90
o (VY JS8) asl ol atwg 90 2 Cwlbhs oS u>_ch)'
B dlugy 93 0 Cualid 1ok 590 50 S pes bl 4k
oo S5 a8 i 4 Sz Ll 5l e s Jladke )

R e S 1
i . l GT l !
i SSGT | i
D2BFr -4 ——————— F-———=- =+
| i | i
| 1 | 1
10° x 740 | | | |
0,50 R e R
E{'arbon ! :— —: :— —I[
1 1 | 1
| 1 | 1
| 1 I 1
Y S S R A S —
1 1 | 1
| | | |
| 1 | 1
| 1 | 1
. __ do [ 4
0 0.2 0.4 0

(!

Fig. 14. The stress components a) 7, andb) 7,, =7 P, normalized with respect to the carbon Young’s modulus in the carbon and silicon double shell

.in second strain gradient as well as classic elasticity ¥ =10,& =&, =1 versus 77 for
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Fig. 15. The stress components a) 7, andb) 7,, =7, P, normalized with respect to the carbon Young’s modulus in the carbon and silicon double shell

versus 7] for y = 10,¢ =1¢, =10 in second strain gradient as well as classic elasticity.
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Fig. 16. The stress components a) 7, and b) 7, = T, normalized with respect to the carbon Young’s modulus in the carbon and silicon double shell
versus 7] for y=10,& =10,&, =1 in second strain gradient as well as classic elasticity.
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Fig. 17. The stress components a) 7, andb) 7, =7 o0 normalized with respect to the carbon Young’s modulus in the carbon and silicon double shell
versus 7] for y =& =&, =10 in second strain gradient as well as classic elasticity.
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