
Author’s Accepted Manuscript

Elevated temperature mechanical behavior of
IN625 alloy processed by laser powder-bed fusion

Alena Kreitcberg, Vladimir Brailovski, Sylvain
Turenne

PII: S0921-5093(17)30810-9
DOI: http://dx.doi.org/10.1016/j.msea.2017.06.045
Reference: MSA35183

To appear in: Materials Science & Engineering A

Received date: 5 May 2017
Revised date: 7 June 2017
Accepted date: 11 June 2017

Cite this article as: Alena Kreitcberg, Vladimir Brailovski and Sylvain Turenne,
Elevated temperature mechanical behavior of IN625 alloy processed by laser
powder-bed fusion, Materials Science & Engineering A,
http://dx.doi.org/10.1016/j.msea.2017.06.045

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
http://dx.doi.org/10.1016/j.msea.2017.06.045
http://dx.doi.org/10.1016/j.msea.2017.06.045


1 

 

Elevated temperature mechanical behavior of IN625 alloy processed by laser 

powder-bed fusion 
 

Alena Kreitcberg
a
, Vladimir Brailovski

a*
, Sylvain Turenne

b
 

 

a
 École de technologie supérieure, 110 Notre-Dame Street West, Montreal, Quebec, H3C 

1K3 Canada 
b
 École Polytechnique de Montréal, 2900 boul. Édouard-Montpetit, Montreal, Quebec, 

H3T 1J4 Canada 

 

alena.kreitcberg.1@ens.etsmtl.ca 

vladimir.brailovski@etsmtl.ca 

sylvain.turenne@polymtl.ca 

 

*Corresponding Author: Prof. Vladimir Brailovski, Mechanical Engineering Department, 

Ecole de technologie superieure, 1100, Notre-Dame Street West, Montreal (Quebec) H3C 

1K3, Canada. Tel.: +1(514) 396-8594; fax : +1(514) 396-8530. 

 

Abstract 

Inconel 625 alloy tensile specimens fabricated by laser powder-bed fusion and subjected 

to different post-processing treatments, such as stress relief annealing, low-temperature 

solution treatment and hot isostatic pressing, were tested at room temperature and at 

760°C. These tests revealed significant embrittlement of the laser powder-bed fused 

specimens at 760°C. The specimens’ microstructure and fracture surface were studied 

before and after tensile testing using scanning and transmission electron microscopy, and 

the results of that analysis were used to explain the observed phenomenon of elevated 

temperature embrittlement.  
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1. Introduction 

Laser powder-bed fusion (L-PBF) refers to an additive manufacturing technology capable 

of processing various metallic materials with complex geometries and promising 

mechanical properties. Since this technology is rather recent, the mechanical properties of 

L-PBF processed materials have mainly been studied at room temperature [1-6]. Genuine 

interest in additive manufacturing of high performance alloys in the aerospace industry 
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