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Abstract : Martensitic steels with an ultimate tensile strength beyond 2000 MPa are applied in the powertrain of vehicles due
to their excellent fatigue strength and high creep resistance. However, the creep controlling mechanism in martensitic steels at
ambient temperatures up to 423 K is not evident. The purpose of this study is to review the low temperature creep (LTC)
behavior of martensitic steels at temperatures from 363 K to 523 K. Thus, the validity of a logarithmic creep law is reviewed
and the stress and temperature dependence of the creep parameters &alpha; and &beta; are revealed. Furthermore, creep
tests are carried out, which include stepped changes in temperature or stress, respectively. On one hand, the change of the
creep rate due to a temperature step provides information on the magnitude of the activation energy of the LTC controlling
mechanism and on the other hand, the stress step approach provides information on the magnitude of the activation volume.
The magnitude, the temperature dependency, and the stress dependency of both material specific activation parameters may
deliver a significant contribution to the disclosure of the nature of the LTC rate controlling mechanism.
Keywords : activation parameters, creep mechanisms, high strength steels, low temperature creep
Conference Title : ICMMP 2018 : International Conference on Microstructure and Materials Properties
Conference Location : Vancouver, Canada
Conference Dates : August 09-10, 2018

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

Vol:12, No:08, 2018

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

2,
 N

o:
08

, 2
01

8 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/8

56
63

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 12(08) 2018 1

https://publications.waset.org/abstracts/85663.pdf

