
Accepted Manuscript

Cold pilgering of duplex steel tubes: The response of austenite and
ferrite to excessive cold deformation up to high strains

Katharina S. Ragger, Sophie Primig, Rostislav Daniel, Robert
Kaiser, Jürgen Paal, Christian Mitterer, Bruno Buchmayr

PII: S1044-5803(17)30773-8
DOI: doi: 10.1016/j.matchar.2017.03.026
Reference: MTL 8606

To appear in: Materials Characterization

Received date: 8 September 2016
Revised date: 10 March 2017
Accepted date: 14 March 2017

Please cite this article as: Katharina S. Ragger, Sophie Primig, Rostislav Daniel, Robert
Kaiser, Jürgen Paal, Christian Mitterer, Bruno Buchmayr , Cold pilgering of duplex steel
tubes: The response of austenite and ferrite to excessive cold deformation up to high
strains. The address for the corresponding author was captured as affiliation for all authors.
Please check if appropriate. Mtl(2017), doi: 10.1016/j.matchar.2017.03.026

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.

http://dx.doi.org/10.1016/j.matchar.2017.03.026
http://dx.doi.org/10.1016/j.matchar.2017.03.026


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

MTL-18551, Manuscript with orange marked change (Revision 2) 10th March, 2017 

 

page 1 of 41 

Cold pilgering of duplex steel tubes: The response of austenite and ferrite to 

excessive cold deformation up to high strains 
 

 

Katharina S. Ragger
1,2,+

, Sophie Primig
3,*

, Rostislav Daniel
3
, Robert Kaiser

2,4
, Jürgen Paal

5
, 

Christian Mitterer
3
, Bruno Buchmayr

2
 

 
1
Materials Center Leoben Forschung GmbH, Roseggerstraße 12, 8700 Leoben, Austria 

2
Chair of Metal Forming, Department Product Engineering, Montanuniversitaet Leoben, 

Franz-Josef-Straße 18, 8700 Leoben, Austria 
3
Department of Physical Metallurgy and Materials Testing, Montanuniversitaet Leoben, 

Franz-Josef-Straße 18, 8700 Leoben, Austria 
4
Institute of Mechanics, Montanuniversitaet Leoben, Franz-Josef-Straße 18, 8700 Leoben, 

Austria 
5
Schoeller Bleckmann Edelstahlrohr GmbH, Rohrstraße 1, 2630 Ternitz, Austria 

*
now at: School of Materials Science & Engineering, UNSW Australia, UNSW Sydney, NSW 

2052 Australia 
+
corresponding author. E-mail: katharina.ragger@mcl.at, tel: +43 3842 402 5601,  

fax: +43 3842 402 5602 

 

 

Keywords: duplex steel, EBSD, cold deformation, texture, nanoindentation, cold pilgering 

 

 

Abstract: 
 

Duplex stainless steels are not easily formable due to the different deformation behaviour of 

austenite and ferrite. The seamless tube making process cold pilgering provides deformation 

conditions that enable enormous plastic strains at room temperature. The favourable stress 

state makes axial elongations of 400 to 600 % at cross-sectional reductions of about 80 % 

possible for hollows made of Super duplex steel grades. Upon reaching the final dimensions, 

a range of equivalent plastic strains of up to approximately 3 is covered varying between the 

transition zone’s in- and outside. In this work the cold working behaviour and textural evolu-

tion of Super duplex steel 2507 during cold pilgering under these conditions are investigated. 

An industrial tube’s transition zone is considered. The microstructural response to deforma-

tion is studied at different axial positions. The impact of the different forming conditions 

through the wall thickness on the final properties is analyzed. A unique combination of Elec-

tron Backscatter Diffraction, finite element modelling and nanoindentation is used to correlate 

the microstructure with the deformation behaviour before, during and after the cold pilger 

process. 
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