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1. ABSTRACT 

Water has poor boundary lubrication properties 

and it is corrosive for steel surfaces. Those are main 

reasons why water is not used as a lubricant in 

applications that work under high contact pressures 

and low speeds. However, water has also advantages 

as a lubricant; water is always available, it has good 

thermal conductivity and it is not environmentally 

hazardous.  

Requirements for water lubrication additives are 

good adsorption on the surface to increase the 

wettability, good stability and ability to improve the 

corrosion resistance. Using proteins as additives is 

one possible way to improve the lubricating 

properties of water. Proteins like albumin and mucin 

are well known of their adsorption ability to the 

surfaces and they have been widely studied around 

the world. However, there are also other proteins 

that can work as additives in water lubrication that 

have not been investigated. 

We investigated the possibility of different kinds 

of hydrophobin protein molecules to be used as 

additives in water lubrication and improve its 

properties to work as a lubricant in boundary 

lubrication regime. Hydrophobins are small 

amphiphilic proteins produced by filamentous fungi. 

Here, lubricative properties of a class II 

hydrophobin, HFBI and its variants were studied. 

Hydrophobins were produced by recombinant 

microbial production methods and purified by two-

phase extraction followed by chromatographic 

purification. Adsorption of proteins to the steel 

surface was studied by QCM, wettability by contact 

angle measurements and the tribological properties 

by using pin-on-disc tribometer.  The pin-on-disc 

tests were carried out with AISI420 steel ball and 

AISI440B disc in a pin-on-disc device. We tested 

different speeds from 10 to 100 mm/s and loads 

from 2 to 20 N to find the parameters to ensure the 

regime of boundary lubrication. 

Differences in lubricating properties of different 

kinds of hydrophobin molecules and their 

dependence on different test parameters and solution 

conditions are reported as well as low-friction 

properties with a coefficient of friction below 0.1. 
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