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Success Story short version 

Copper based tribomaterials with outstanding tribological properties manufactured via innovative technology 
The open pores at the surface of a sintered component can act as a reservoir for the lubricant, which often provide sufficient 
lubrication for several thousand hours of operation. Within this research project metal injection moulding (MIM), a near net 
shape manufacturing technology, was used for the development of Cu-based bearings. This method combines the design-
freedom of the plastic injection moulding with the variety of production routes of powder metallurgy. Near net shape 
components with complex geometries can be produced in large numbers at much lower costs compared to conventional 
routes via casting and hot forming. 

Success Story long version 

Tribological performance of MIM copper alloys in comparison with conventionally produced alloys 
One material (Cu-alloy 1) is well-known from 
conventional production route as classical bearing 
alloy and gains its strength via work hardening in a 
cold forming process. This forming step is not 
necessary in the MIM production route. Thus, the 
mechanical properties can be improved by a heat 
treatment process after the sintering step. The 
materials were characterised in technical dry and 
lubricated conditions. Materials produced via MIM 
as well as conventionally produced materials were 
compared (cf. Figure).  
In the case of Cu-alloy 1 a pronounced reduction 
of the coefficient of friction (COF) and the wear 
volume was observed compared to the con-
ventionally produced samples. Cu-alloy 2 shows 
the same tendency but the difference is less 
pronounced. However further heat treatment leads 
to a further distinct reduction of the COF level of 
about 30 %.  
A tribological comparison with a commercial high 
technology product for industrial sliding appli-
cations showed that the first prototypes from MIM technology already lead to coefficients of friction at a level of industrially 
used composite materials conventionally produced. 

Effects 

The MIM technology provide to be beneficial compared to conventional metallurgical manufacturing routes in terms of their 
tribological behaviour even at distinctive lower mechanical strengths. It was found that the alloy variants produced by MIM 
show a significantly lower wear volume and lower coefficient of friction than the conventionally produced variants. If the 
precipitation hardened alloyed are optimised for higher strength a further reduction of the coefficient of friction and of the 
wear volume is possible. 
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Wear and coefficient of friction values of selected materials. 
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