unAngan1ving

fuguddglumsineniseesudemmam Werdesiunshandila
nRnssunisfingUvestaniosannisdureiasandn suddedliiinisdnuinisvdey
Tasvadrevestulusoululase wnsitu wavdadu melddouluanuduse q Qudae 0.2 fs
0.2) lnenguflanduiavesnnunuibuuiuuisaniugiiag Jeyaveinisieunaielaseaing
meldanuduluuwanig 4 annsamldaniuinvemduanudy nadnsildvildmu

AMANTRTINAYDIMHULED WU §951dUTITe ANUNULANTN kag ANUBANEUTITEUIY

9

v =

ToyanlaausaIeuiisulatunismaaauwuulaunuiu weAnTuNITRATUYDILAULEE
asuelalnenamagvenadi namaslvisuwuuvasubansldaufuwasiinuduius
FEMTNANUAULALAINEIVBILAN FIa150UTZUIUAIAIUAUTDIHUETBLAIAEATY TIUNT

NAIUNTTARATENI NN UL DAUT VAR TR IUNNTINDT



UNANYBANWIDINE W

The fundamental ground of thermal expansion is related to the
deformation behavior of materials under lattice vibration. In this work, the structural
deformation of single-layer boron nitride, graphene, and silicene under different strain
conditions (in the range of -0.2 to 0.2) have been investigated using first-principles
density functional theory. The information of lateral relaxation under uniaxial stress
can be extracted from the strain energy surface. The results provide key mechanical
properties of the membranes such as Poisson’s ratio, ultimate strength, and in-plane
elastic stiffness. Under pressurized blister test, the deformation behavior of the
membrane is describe by using Hencky’s solution. This solution provides the
membrane profile and the relationship between the pressure and the blister height
that can directly estimate strain in the membrane and adhesion energy of the

membrane with the substrate for real measurement.





