
�������� ��	
���
��

Machines and control systems for friction stir welding: A review

Nuno Mendes, Pedro Neto, Altino Loureiro, António Paulo Moreira

PII: S0264-1275(15)30702-4
DOI: doi: 10.1016/j.matdes.2015.10.124
Reference: JMADE 863

To appear in:

Received date: 20 February 2015
Revised date: 20 October 2015
Accepted date: 23 October 2015

Please cite this article as: Nuno Mendes, Pedro Neto, Altino Loureiro, António Paulo
Moreira, Machines and control systems for friction stir welding: A review, (2015), doi:
10.1016/j.matdes.2015.10.124

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.matdes.2015.10.124
http://dx.doi.org/10.1016/j.matdes.2015.10.124


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

ACCEPTED MANUSCRIPT

Machines and Control Systems for Friction Stir Welding: a 

Review 
 

Nuno Mendes
a
, Pedro Neto

b*
, Altino Loureiro

b
, António Paulo Moreira

a
 

 

a
Robotics and intelligent Systems Group (ROBIS) INESC-PORTO, University of Porto, Rua Dr. Roberto 

Frias, 378, 4200-465 Porto, Portugal 

Tel.: +351228340554; fax: +351222094050. 

b
Department of Mechanical Engineering CEMUC, University of Coimbra, Polo II, Rua Luís Reis Santos, 

3030-788 Coimbra, Portugal 

Tel.: +351239790700; fax: +351239790701. 

E-mail: nuno.mendes@dem.uc.pt (N. Mendes), pedro.neto@dem.uc.pt (P. Neto)
 *
 Corresponding author, 

altino.loureiro@dem.uc.pt (A. Loureiro), amoreira@fe.up.pt (A. P. Moreira). 

 

Abstract: 

This survey presents a literature review on the machine and control systems applied in friction stir 

welding (FSW) with a special focus on the new trends, i.e., using robots and force control. The physical 

process of FSW is described and the main parameters that are relevant to select a machine and establish a 

control system are highlighted. The paper reviews in detail the role of the following parameters of a given 

machine for FSW: force, stiffness, accuracy, sensing, decision-making and flexibility capabilities. They 

will be compared in terms of the different machines, namely the conventional machine tools, dedicated 

FSW machines, parallel kinematic robots, and articulated robots. It is stated that articulated arm robots 

have enormous potentialities in the industrialization of the process, but they also have important 

limitations namely related to positional accuracy. A quality FSW weld produced by a robot depends on 

the fine tuning of some process parameters and force/motion control capabilities. Control systems can 

deal with these limitations. The different approaches to the control systems applied in FSW are presented 

and their advantages/drawbacks are discussed. 
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