
Accepted Manuscript

Influence of Si on sigma phase precipitation and pitting corrosion in 
superaustenitic stainless steel weld metal

Changmin Lee, Sungjoo Roh, Changhee Lee, Seunggab Hong

PII: S0254-0584(17)31004-0

DOI: 10.1016/j.matchemphys.2017.12.055

Reference: MAC 20237

To appear in: Materials Chemistry and Physics

Received Date: 26 April 2017

Revised Date: 25 September 2017

Accepted Date: 20 December 2017

Please cite this article as: Changmin Lee, Sungjoo Roh, Changhee Lee, Seunggab Hong, Influence 
of Si on sigma phase precipitation and pitting corrosion in superaustenitic stainless steel weld 
metal,  (2017), doi: 10.1016/j.matchemphys.2017.12.055Materials Chemistry and Physics

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 proof before it is published in its final 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.



ACCEPTED MANUSCRIPT

Influence of Si on Sigma Phase Precipitation and Pitting Corrosion in 
Superaustenitic Stainless Steel Weld metal

Changmin Lee, Sungjoo Roh, Changhee Lee*

Division of Materials Science and Engineering, Hanyang University, Seoul 133-791,
Republic of Korea

Seunggab Hong

POSCO Technical Research Lab, Geodong-dong, Nam-gu, Pohang,
Gyeongbuk 790-785, Republic of Korea

*E-mail: chlee@hanyang.ac.kr

Tel: +82-2-2220-0388 Fax: +82-2-2299-0389

Abstract

In this study, we investigated the effect of Si on the precipitation of the sigma phase in super austenitic stainless 

steel welds. The Scheil module solidification, partition coefficient and activity were calculated using the thermo-

calc software to study the thermodynamics of the precipitation behavior of the sigma phase during solidification 

of the weld metal. The fraction and average size of the sigma phases significantly increased with increasing Si 

content in the welds, which consisted of -dendrite and inter-dendritic sigma phases. Scheil solidification showed 

that the formation temperature range of the sigma phase increased with increasing Si content. Also, partition 

coefficient of Cr and especially Mo and Si substantially decreased under the L- solidification with addition of Si. 

And it resulted in increase of Cr, Mo and Si contents in the sigma phases. The activity of Mo rose sharply with 

increasing Si, which caused an increase in precipitation due to the fundamental elements of the sigma phase. 

Corrosion test results showed that pitting was sensitive to an increase in the Si assisted sigma phase precipitation.

1. Introduction

Nuclear power plants have recently received renewed attention in light of increasing global energy consumption. 

The construction of nuclear facilities requires steel products with high mechanical properties and excellent 

corrosion resistance [1, 2]. Therefore, super austenitic stainless steels that contain more than 6 wt% molybdenum 

(Mo) have been used in various industries requiring high corrosion resistance. These steels have excellent pitting 

corrosion resistance due to their high Cr, Mo, and N content [3-6]. Generally, the pitting corrosion equivalent 
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