=
<
-

ISSN: 2476-6909; Modares Mechanical Engineering. 2019;19(6):1439-1445

Investigation and Modelling the Flow Behavior of Fe-17Cr-7Ni
Semi-Austenitic Precipitation Hardening Stainless Steel Using
the Hyperbolic Sine Constitutive Equation

ARTICLE INFO

ABSTRACT

Article Type
Original Research

Authors

Mortezaei S.! MSc,

Arabi H.*' PhD,
Seyedein S.H.! PhD,
Momeni A.? PhD,
Soltanalinezhad M.> MSc

How to cite this article

Mortezaei S, Arabi H, Seyedein S.H,
Momeni A, Soltanalinezhad M. Inv-
estigation and Modelling the Flow
Behavior of Fe-17Cr-7Ni Semi-Aus-

tenitic Precipitation Hardening Stai-
nless Steel Using the Hyperbolic Si-
ne Constitutive Equation. Modares
Mechanical Engineering.2019;19
(6):1439-1445.

!Metallurgical Engineering Depart-
ment, Iran university of Science &
Technology, Tehran, Iran
*Metallurgical Engineering Depart-
ment, Hamedan University of Tech-
nology, Hamedan, Iran
3Metallurgical Engineering Depart-
ment, Amirkabir University of Tech-
nology, Tehran, Iran

*Correspondence

Address: Metallurgical Engineering
Department, Iran university of Sci-
ence & Technology, Tehran, Iran.
Postal Code: 1684613114

Phone: -

Fax: -

arabi@iust.ac.ir

Article History

Received: August 15,2018
Accepted: November 3,2018
ePublished: June 01,2019

In this study, a constitutive equation based on the hyperbolic sine Arrhenius-type model has
been developed to describe the hot deformation behavior of a Fe-17Cr-7Ni (17-7PH), semi-
austenitic precipitation hardening stainless steel. The experimental data obtained from hot
compression tests at temperature range of 950-11002C and strain rates of 0.001-1 s-1 were
used to establish the constitutive equation. The material constants of a, A, n, and Q were
calculated, using the developed model related to the applied strain by 6th order polynominal
relationships. The average absolute relative error (AARE) and correlation coefficient (R) were
used to evaluate the accuracy of the constitutive equation. The average values obtained for
AARE and R were 5.17% and 0.9904, respectively. The results indicated that the developed
constitutive equation can predict the flow stress behavior of the studied alloy with good accuracy
over a wide range of experimental conditions. The model can be, therefore, recommended for
analysis of hot deformation mechanism and microstructure evolution.
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