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Abstract : Due to superior mechanical, creep and nuclear cross section, zirconium and niobium (Zr-Nb) based alloys are
commonly used as nuclear materials for the manufacturing of fuel cladding and pressure tubes in nuclear power plants. In this
work, symmetrical tilt grain boundary (STGB) structures in α-Zr are studied for their structure and energies along two tilt axes-
[0001] and [0-110] using MD based simulations. Tilt grain boundaries are obtained along [0001] tilt axis, and special twin
structures are obtained along [0-110] tilt axis in α-Zr. For Nb, STGBs are constructed along [100] and [110] axis using
atomistic simulations. The correlation between GB structures and their energies is subsequently examined. A close relationship
is found to exist between individual GB structure and its energy in both α-Zr and Nb. It is also concluded that the energies of
the more coherent twin grain boundaries are lower than the symmetrical tilt grain boundaries.
Keywords : grain boundaries, molecular dynamics, grain boundary energy, hcp crystal
Conference Title : ICME 2018 : International Conference on Mechanical Engineering
Conference Location : Montreal, Canada
Conference Dates : May 24-25, 2018

World Academy of Science, Engineering and Technology
International Journal of Mechanical and Industrial Engineering

Vol:12, No:05, 2018

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ec

ha
ni

ca
l a

nd
 In

du
st

ria
l E

ng
in

ee
rin

g 
Vo

l:1
2,

 N
o:

05
, 2

01
8 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/8
46

70
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 12(05) 2018 1

https://publications.waset.org/abstracts/84670.pdf

