
 

 

 
 
 
 
 

 
 
  
 

 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 

Towards a liquid lubricant- 
free future 

In sliding components operating at high tempera-
ture, the use of liquid lubricants is limited due to 
the severe environmental conditions that prevail. 
Above 300 °C lubrication relies in the use of solid 
lubricants such as graphite or molybdenum disul-
phide (MoS2).  

However, the use of solid lubricants is often un-
desired and uneconomical, due to the involved 
extra costs for the lubricant and for cleaning of the 
parts afterwards. Further, the presence of chemi-
cals in solid lubricant products also pose environ-
mental concerns. 

As consequence, there has been a growing in-
dustrial interest in the development of self-lubri-
cating materials for high temperature applica-
tions. These self-lubricating materials are re-
quired to reduce friction without the need of using 
a liquid lubricant. 

Self-lubricating  
coatings 

The developed self-lubricating coatings rely on a 
wear and corrosion resistant nickel alloy, which is 
doped with silver.  

Silver was already known as solid lubricant; how-
ever, previous approaches applied sintering tech-
nologies for developing silver-containing self-lu-
bricating materials, with amounts of up to 15-
20 %. Our approach is highly cost-effective. The 
silver content is only 5 % and is limited to the 
1 mm thick top surface coating. 

 

Fig. 1: Laser deposited self-lubricating coating for 
dry & friction reduced operation  
(© AC2T research GmbH) 

Silver is a soft metal that exhibits good lubricating 
properties and is environmentally compatible. 
The problem is that silver is not miscible with 
nickel, so that during the deposition process silver 

Close to the end of liquid lubricants? 

Conventional lubricants like greases, oils and solid lubricants exhibit application limits at high 
temperature and in vacuum. In order to overcome these restrictions, a novel lubrication design 
has been developed. The needed lubrication comes out of solid components of the material, to 
reduce and control friction without the use of a liquid lubricant. These novel self-lubricating ma-
terials show high application potential in various fields. 
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cannot be homogeneously distributed within the 
coating.  

The trick: silver pockets are encapsulated in the 
nickel matrix using sulphur compounds, which 
are also self-lubricating at high temperatures.  

The self-lubricating coatings are deposited using 
a full-automatic 10 kW high power direct diode la-
ser. The laser allows the production of samples 
and industrial prototypes. Thanks to its high dep-
osition efficiency and controlled process condi-
tions, the laser is suitable for developing coatings 
in a fast, cost-effective and reproducible way. 

Additionally, the cladding technology allows to re-
pair the self-lubricating coating or re-deposit once 
it has worn out completely. 

 

 

Fig. 2: 10 kW high power direct diode laser of 
AC²T used for the development of the self-lubri-
cating coatings (© AC2T research GmbH) 

 
Impact and effects 

The developed and patented self-lubricating coat-
ings provide excellent friction and wear properties 
up to 600 °C. The encapsulated silver provides 
friction control without the need for a liquid lubri-
cant. In general, the substrate is a standard tool 
steel.  
The self-lubricating coatings have an enormous 
potential in various applications. Laboratory ex-
periments have shown that the coatings are able 
to reduce friction and adhesion when sliding 
again Al-Si coated high strength steel. This steel 
is, e. g., crucial for reducing the weight, and con-
sequently the fuel consumption of cars. The ma-
terial is strong and provides protection to the oc-
cupants during an accident.  

However, it is so hard that needs to be stamped 
at high temperatures, thus posing serious prob-
lems to the tool. The developed coatings contrib-
ute to extend the lifetime of the stamping tools 
significantly, thus decreasing the equipment 
downtime and saving money.  

Promising results were also achieved under vac-
uum. Vacuum performance of coatings is crucial 
in space applications. In space, the use of con-
ventional lubricants is usually not possible due to 
outgassing as consequence of the lack of pres-
sure. Under these conditions, the coatings show 
high potential for the application in future. 
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