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Development of an Advanced Surface Enhancement 
Technology for Decreasing Equipment Wear and 

Corrosion 
 
This project involves the development of an advanced surface enhance-
ment technology for decreasing the wear and corrosion rate of mineral 
processing equipment by an order of magnitude. The proposed process 
is expected to be easily adaptable to automation and less expensive than 
current methods. Such performance improvement should result in energy 
savings of 2.45 x 1014 Btu/year. Significant efforts have been directed to-
ward reducing wear of cyclones, pumps, heavy medium vessels, etc. 
used in mineral processing during the last two decades. Major progress 
has been achieved through the use of ceramic linings that have con-
siderably increased the lifetime of hydrocyclones. However, little has been 
done to reduce the wear of screens, chains for conveyors, and piping 
where ceramic lining is impractical. The development of advanced surface 
enhancement technology is of great interest for the mineral processing 
and coal preparation industry. 
 
This project deals with the use of a High-Density Infrared (HDI) based 
method for producing enhanced surfaces. The method will be used to 
achieve enhanced component surfaces through the following concepts: 
 

• Controlled thermal treatment of surfaces to convert them to high-
er hardness for a known level of depth, without affecting the core 
properties. The computerized time temperature transformation 
(TTT) models that are only dependent on steel chemistry will be 
used to select the surface temperature for a desired surface mic-
rostructure and hardness. 

   
• Controlled thermal treatment of surfaces to enrich them with 

certain elements for a known level of depth, without affecting the 
core properties. The elements will be selected to produce a high-
er wear resistance and/or corrosion resistance. Some of the ele-
ments to be considered will include: Si, C, B, Al, Ni, Cr, etc. The 
element selection will be based on the ThemocalcTM analysis, 
TTT models, and corrosion data.  

 
• Controlled thermal treatment of surfaces to fuse and diffuse 

bonds externally to applied coatings of hard materials.  The coat-
ing materials will include WC, Cr2C3 and others. The carbide coat-
ings will include a variety of matrix materials including Ni, Ni-Cr, 
and CO.  The coatings will be applied by methods such as plas-
ma spraying, tape casting, and spraying of slurries. A range of 
coating thicknesses (10 μm to 2 mm) will be feasible based on 
this method of application. 
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