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Functionalization and optimization of surfaces plays a crucial role in tribology. With TriboMate® paired coatings 
a new technology is introduced that focuses on a holistic design approach/concept of tribological contacts. 
Several tribological tests were conducted on conventional and TriboMate® pairs. The results showed that 
TriboMate® pairs promote very low friction, improved wear performance and load carrying capacity of system. 
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1. Introduction 

Surfaces that move relative to each other can be found in 
every mechanically designed mechanism, machine or 
aggregate. The satisfactory functioning of such 
tribological contacts is crucial for the efficiency and 
durability of the entire application. Surface 
functionalization and optimization plays a huge role in 
tribology; however, the thinking process is often limited 
to one surface only. This paper introduces a new material 
concept for a holistic design approach of tribological 
contacts – TriboMate®. TriboMates® are tribologically 
optimized tribo-pairs that provide synergetic effects 
between both surfaces resulting in very low friction and 
improved wear performance. 

2. Methods 

2.1. Test matrix 

Careful research was conducted to explore the benefit of 
TriboMate® solutions for a vast variety of tribological 
contacts. The friction and wear experiments encompass 
simple model and advanced component testing. The tests 
were operated in technical dry, greased, oiled or 
insufficient lubrication conditions.  

For this paper the friction and wear experiments were 
conducted using a Universal-Material-Tester 
(Tribometer) from Bruker. It is a versatile test device 
capable to realize all common model test configurations. 
The data is based on two simple model test 
configurations – pin-on-disc (continuous sliding) and pin 
on flat (linear reciprocation movement) as shown in 
figure 1. Test parameters are summarized in table 1. 

a) b) 

  
Figure 1: Schematic illustration of the test setups: a) pin 
on disc, b) pin on flat 

 
Table 1: Test parameters 

Pin on flat  
p 

v (linear reciprocational) 
37 MPa  

10 mms-1 
Pin on disc  

p 
v (continuous) 

var. MPa  
0.04 ms-1 

2.2. Results 

The following diagram shows typical results - friction 
responses of a conventional and intrinsically lubricated 
polymer when sliding against a steel counter surface and 
the friction response of the same slide-active material 
when paired with a specifically tailored polymer-based 
coating (pin on disc, load incremental testing, dry). 

 
Figure 2: Friction responses of conventional pairs and a 
TriboMate® pair 

3. Discussion 

The enhanced performance when using TriboMate® is 
linked to following hypotheses: 

 Slide-active polymers need to form a stable 
transfer film on the attacking counter for 
satisfactory functioning (transfer films reduce 
surface interactions and thus stabilize friction 
and wear). This is not the case in a TriboMate®. 

 Polymers can suffer from abrasive and 
deforming interactions when sliding against a 
harder counter surface (especially when no 
protective transfer film has formed). 
TriboMate® coatings disguise all protruding 
roughness peaks of the counter face and thus 
reduce its aggressiveness. Both surfaces self-
adjust to optimize tribological behavior. 

 Pairing surfaces with favorable surface energy 
help reducing adhesive interactions. 
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