
Accepted Manuscript

Comparison of characterization methods for differently atomized
nickel-based alloy 625 powders

Amir Mostafaei, Colleen Hilla, Erica L. Stevens, Peeyush
Nandwana, Amy M. Elliott, Markus Chmielus

PII: S0032-5910(18)30286-9
DOI: doi:10.1016/j.powtec.2018.04.014
Reference: PTEC 13315

To appear in: Powder Technology

Received date: 27 January 2018
Revised date: 4 April 2018
Accepted date: 5 April 2018

Please cite this article as: Amir Mostafaei, Colleen Hilla, Erica L. Stevens, Peeyush
Nandwana, Amy M. Elliott, Markus Chmielus , Comparison of characterization methods
for differently atomized nickel-based alloy 625 powders. The address for the
corresponding author was captured as affiliation for all authors. Please check if
appropriate. Ptec(2017), doi:10.1016/j.powtec.2018.04.014

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.

https://doi.org/10.1016/j.powtec.2018.04.014
https://doi.org/10.1016/j.powtec.2018.04.014


AC
CEP

TE
D M

AN
USC

RIP
T

 

1 

 

Comparison of characterization methods for differently atomized nickel-based alloy 625 

powders  

Amir Mostafaei 
a
, Colleen Hilla 

a
, Erica L. Stevens 

a
, Peeyush Nandwana 

b,c
, Amy M. Elliott 

c,d
, 

Markus Chmielus *
, a 

 
a
 Department of Mechanical Engineering and Materials Science, University of Pittsburgh, 

Pittsburgh, PA 15261, USA 
b
 Materials Science and Technology Division, Oak Ridge National Laboratory, Oak Ridge, TN, 

USA
  

c
 Manufacturing Demonstration Facility, Oak Ridge National Laboratory, Oak Ridge, TN, USA 

d
 Energy and Transportation Sciences Division, Oak Ridge National Laboratory, Oak Ridge, TN, 

USA 

 

 

* Corresponding author 

 Email addresses: amir.mostafaei@pitt.edu (A. Mostafaei), chmielus@pitt.edu (M. Chmielus) 
 

Abstract 

The deployment of additive manufacturing depends on the quality of the produced part, 

specifically the absence of internal defects, impurities and compositional gradient. In this study, 

differently atomized nickel-based alloy 625 powder particles were systematically characterized 

with different methods and results were compared. Powder properties were studied to understand 

the effect of different atomization methods on the properties of the powder particles. Morphology, 

shape and size of water and argon atomized powders were observed using optical microscopy, 

scanning electron microscopy and micro-computed X-ray tomography (µCT); µCT with different 

resolution and sample setup. As expected, water atomized powder particles have irregular 

morphology in contrast to spherical shaped gas atomized particles. Phase and elemental analysis 

were conducted with X-ray diffraction and energy dispersive spectroscopy; thermal properties 

were measured with differential scanning calorimetry. Gas atomized powder shows composition 

and melting temperature close to nominal bulk alloy 625. Particle size analysis was carried out 

using sieving, laser particle size analysis and µCT. It is found that the average particle size 
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