
Author’s Accepted Manuscript

Microstructural evolution and mechanical
properties of 27Cr-4Mo-2Ni ferritic stainless steel
during isothermal aging

Hui-Hu Lu, Yi Luo, Hong-Kui Guo, Wen-Qi Li,
Jian-Chun Li, Wei Liang

PII: S0921-5093(18)31088-8
DOI: https://doi.org/10.1016/j.msea.2018.08.031
Reference: MSA36802

To appear in: Materials Science & Engineering A

Received date: 7 May 2018
Revised date: 8 August 2018
Accepted date: 9 August 2018

Cite this article as: Hui-Hu Lu, Yi Luo, Hong-Kui Guo, Wen-Qi Li, Jian-Chun
Li and Wei Liang, Microstructural evolution and mechanical properties of 27Cr-
4Mo-2Ni ferritic stainless steel during isothermal aging, Materials Science &
Engineering A, https://doi.org/10.1016/j.msea.2018.08.031

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/msea

http://www.elsevier.com/locate/msea
https://doi.org/10.1016/j.msea.2018.08.031
https://doi.org/10.1016/j.msea.2018.08.031


1 

Microstructural evolution and mechanical properties of 27Cr-4Mo-2Ni ferritic 

stainless steel during isothermal aging 

Hui-Hu Lu
a
, Yi Luo

a
, Hong-Kui Guo

a
, Wen-Qi Li

a
, Jian-Chun Li

b
, Wei Liang

a
 

a
College of Materials Science and Engineering; Taiyuan University of Technology, Taiyuan 030024, PR China 

b
Taiyuan Iron & Steel Co., Ltd., Taiyuan 030003, PR China 


Corresponding author: Wei Liang, E-mail: liangwei@tyut.edu.cn, 504744851@qq.com. Tel: +86 351 6018398 

Abstract 

The microstructural evolution and its effect on mechanical properties of 27Cr-4Mo-2Ni super 

ferritic stainless steels during intermediate temperature aging treatment were investigated. 

Experimental results demonstrated that Laves phase started to nucleate at dislocations and 

sub-grain boundaries before chi and sigma phase, while the chi phase and sigma phase precipitated 

at grain boundaries. Laves phase was partially dissolved into the matrix to provide additional Cr 

and Mo atoms for the rapid coarsening of sigma phase with increasing aging time during 800 ºC 

aging treatment. Meanwhile, the average grain size increased from ~68 to ~111 μm. Mechanical 

properties such as RT impact toughness, tensile properties and micro hardness were significantly 

influenced by the brittle intermetallic and grain coarsening. When the alloy was aged at 800 ºC, the 

rate of microhardness increase was accelerated by the formation and coarsening of sigma phase, 

and the value of Vickers hardness was positively correlated with the volume fraction of sigma 

phase. Impact toughness was much more sensitive to brittle precipitates than both the tensile 

properties and hardness. Precipitation of sigma phase induced brittle fracture during impact testing, 

especially in the situation where the grain boundaries were completely covered by sigma phase.  
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1. Introduction 

Super ferritic stainless steels (SFSSs) characterized by attractive mechanical properties, 
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