
 

Fig. 1: Schematic draw of a horse-head pump 
(tribosystem is framed red: tubing and coupling) 

 

AC2T research GmbH 

AC²T – Austrian Center of Competence for Tribology 

Top location Wiener Neustadt 

  

Topical focus Tribology  

Success Story Kurzversion 

Influence on CO2-Corrosion on tribology 

Tubing wear in oil production is a strong issue when the coupling gets in direct oscillation contact with the tubing 
(Figure 1). In addition to the mechanical wear, corrosion demands play an important task within the operation of the 
crude oil pumps. 

The aim of this work is to characterise and furthermore to compare the tribological mechanisms and the corrosion 
attack of different steels under variation of their heat treatment procedure. An increase in lifetime of the tubing steels 
in addition with the gain of fundamental expertise on this topic will benefit for both the partners and for the science of 
“tribocorrosion” at AC²T. 

Success Story Langversion 
Tribocorrosion occurs between the coupling and the tubing under 
operation conditions. It is a combination of mechanical wear and 
chemical attack. The lifetime of the tubing is limited by different 
damaging mechanisms such as local damage of the tribological / 
corrosive top coating due to impact and sliding of the coupling, and 
corrosion due to sweet gas (CO2 or H2S). Due to corrosive attack, an 
iron carbonate layer (Siderit - FeCO3) is formed which decreases the 
corrosion rate.  
The aim of this work is to characterise the tubing attack under 
tribocorrosion and to compare the tribological and corrosion 
mechanisms. To characterise materials concerning this contact 
situation in the horse head pump, an abrasion/corrosion test rig has 
been developed at AC²T. Within this test rig the conditions of the real 
field can be simulated.  
Test results exhibit that the corrosion has a relevant effect on the 
tribological system. For clarification of the predominant effects 
experiments were carried out without corrosive medium (tribotests) and 
under presence of corrosion (tribocorrosion tests). The friction 
coefficient determined at the tribotests are significantly higher (µ~0.3-
0.4) than for the tribocorrosion tests (µ~0.15-0.20). The tribotests 
inserting higher energy and show a plastic deformation and strain 
hardening on the contact surface. The tribocorrosion tests show a 
tribocorrosion layer formed without significant plastic deformation, 
resulting in lower friction coefficients. The whole wear rate under 
tribocorrosion is enhanced because of synergistic effects with corrosion. 
 
 
 
 



 

Effects 

The wear track exhibits clearly the sliding surface 
(bright colour) and the corrosion region (dark colour) 
in Figure 2. The corrosion attack is seen on a deeper 
region because of an unhindered situation, where it 
undermines the sliding surface and so the contact 
situation changes.  The ferrite layer shows less 
resistance against corrosion, whereas the bended 
perlite layer acts as a corrosion brake (Figure 2). 

The gained results and the detail appreciation of the 
active mechanisms enable an economical benefit for 
the partners and strengthen the scientific 
understanding of tribocorrosion. 
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Fig. 2: Mirco-section- und surface image of a 
tribocorrosive surface of a ferritic/perlitic steel 
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