Solio s 9 S po y ol (s gy 4y (3355 W i Jluws 55 (L oSl ;L8 i
g0

oS
oo Gom 90 Slge S 18, SIS Jelse (lie a4 (pwdie Dgee g s 93 sla)lisle o laails) e 5l (LIU (e el LS g 55 S el
4 ey i lombaogil SilSe 55, oy calliin gl 50 ns] o AL 5 4 S oy (glo i lugil Sl i, a5 lowl 5l digd e
Ve BV ee glales jo 5 gl S5 jpam pas g jeam 50 (0,8 2 Jluw Sy (Sl o Slas 28,5 )18 dalllas o) 0pails; je 5 Loo 51 (ol lgie
& Sl b sam 90 Slmie GialejT g siledie (slp a0 4 (9580 sy Sy plsie 4 (JsSse Sinliys (g3l a5 518 (alejl 5550 (sl
Gty 5 b s whse Ll Lo il b S i i Syise (Sl pls a5 ol sl gl b solitas] (s5pe gl 5 owlio sl
e IS S S 5 LA S0l o ded Lial33l L a0 el 5 Sl S ol gl s, comamutid GBS sezes] 5| VL ST
oS Sy Sl S b sl b olass (I3 oo (ggm Sl iad (SlSe (ols3 el s 55 e ST YO L0 SIS sk il nizeen
b sl Sl Jgse s jlade a5 ol lis @l 5 S pdy ©jge Se5 sl By 4 ile e onl 2 ogdlen s 5 ClSs 5 alS e ge
1 andlan ol 51 00l oy gl sl JIabISS FYANA Jolao g yia] FI0Y o5 55 Jsbo s CiaslS” DAFIAB (slos 5o auml O b 58 i Sl S

Wled dm Gl |y om 90 o Lzl som sl s 5165 Gaee S50 U ol paand Joduzms 9 )lae 4 g8 oo

ol wlods’

0055 9y o Jl S (b e 98 90 Serolnd (St ok 5950 5w A

Abstract

Stress concentration and nonlinear buckling caused by grain boundaries in two-dimensional structures and geometric defects are
introduced as factors affecting the fracture behavior of two-dimensional materials. Since the mechanical behavior of polycrystalline
nanostructures is not well.known;.in this article, the mechanical behavior of carbon nitride nanosheets was studied as a function of
temperature and grain boundaries. The mechanical performance of polycrystalline carbon nitride was tested in the presence and
absence of edge cracks and at'tempeératures from 100 K to 900 K. Molecular dynamics simulation was used as a cost-effective
method for modeling and . testing two-dimensional nanosheets by choosing the appropriate potential function and boundary
conditions. The results showed that the mechanical properties of carbon nitride monocrystalline decrease with increasing temperature
and the results were reported in zigzag direction higher than armchair. The same trend was observed for the polycrystalline
structures. The increase in temperature caused the Young's modulus, failure stress and strain to decrease. Also, increasing the crack
length from 5 to 25 angstroms caused a decrease in mechanical properties. On the other hand, increasing the number of regions for
carbon nitride polycrystalline decreased the failure stress. In addition, the optimization was carried out by genetic algorithm and the
results showed that the optimal value of Young's modulus for carbon nitride polycrystalline with 53 regions at a temperature of
586.95 K and a crack length of 6.52 angstroms is equivalent to 338.18 GPa. The results obtained from this study can be generalized
to more complex cases to predict a deeper understanding of the next generations of two-dimensional structures.

Keywords: Simulation, Genetic algorithm, Molecular dynamics, Polycrystalline, Carbon nitride.
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