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Abstract  :  This  paper  deals  with  the  short  crack  initiation  of  the  material  P91  under  cyclic  loading  at  two different
temperatures, concluded with the estimation of the short crack initiation Wöhler (S/N) curve. An artificial but representative
model microstructure was generated using Voronoi tessellation and the Finite Element Method, and the non-uniform stress
distribution was calculated accordingly afterward. The number of cycles needed for crack initiation is estimated on the basis of
the stress distribution in the model by applying the physically-based Tanaka-Mura model. Initial results show that the number
of cycles to generate crack initiation is strongly correlated with temperature.
Keywords : short crack initiation, P91, Wöhler curve, Voronoi tessellation, Tanaka-Mura model
Conference Title : ICFMDMAM 2023 : International Conference on Failure Mechanisms and Damage Modelling for Advanced
Materials
Conference Location : Amsterdam, Netherlands
Conference Dates : January 23-24, 2023

World Academy of Science, Engineering and Technology
International Journal of Materials and Metallurgical Engineering

Vol:17, No:01, 2023

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

er
ia

ls
 a

nd
 M

et
al

lu
rg

ic
al

 E
ng

in
ee

rin
g 

Vo
l:1

7,
 N

o:
01

, 2
02

3 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

51
70

8.
pd

f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 17(01) 2023 1

https://publications.waset.org/abstracts/151708.pdf

