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Executive Summary 
In the 11th quarter, further testing was performed on thermal spray coatings.  A 
component coated and fused in the 9th quarter underwent high-stress abrasive wear 
testing.  The test successfully showed this coating could survive in a high stress, sliding 
wear environment as the base layer in an FGM design coating.  Work on the ferrous 
metal-matrix composites was completed in previous quarter and therefore no update is 
provided.  
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Abstract 
In the 11th quarter, a component coated and fused in the 9th quarter underwent high-stress 
abrasive wear testing.  The test successfully showed this coating could survive in a high 
stress, sliding wear environment as the base layer in an FGM design coating.  Work on 
the ferrous MMC component of this project was completed in previous quarters and 
therefore no update is provided.  
 
Experimental 
Full-scale laboratory wear testing of one coated (and fused) tube OD was completed.  
The coating composition was selected to serve as a compliant base layer in an FGM 
design and was sprayed to approximately 0.75mm thick.  The testing consisted of sliding 
motion between the as-fused coating surface and a hardened steel (~50HRC) component 
with the negative shape of the coated tube.  Both water and sand were injected between 
the sliding surfaces after each cycle.  The coated component (coating) weight loss was 
measured every 1,000 cycles and the mating component weight loss was measured after 
test completion.  Baseline tests were run with current production materials to provide a 
basis for comparison.  Although not exact, comparisons in terms of weight loss are 
acceptably accurate considering the density of the current steel components and that of 
the coating are very similar.  Abrasive wear testing details are provided in Table I. 
 
Table I.  Abrasive wear testing parameters. 

Vertical Load, kN 54.3 
Horizontal Load, kN 52.7 
Resultant Load, kN 75.7 
Avg. Cycle Time, s 10 
Avg. Rotation Time, s 1 
Avg. Water Pressure, kPa 114 
Avg. Sand Flow, grains/min. 255 

 
 
Results and Discussion 
 
The coating exhibited abrasion resistance nearly identical to current production 
carburized and hardened steel and resulted in no wear life change of the mating steel 
surface.  This coating was tested for 8,000 cycles and the coating thickness was worn 
through to the steel substrate.  This marks the first time that a coating has been tested 
until complete wear-through.  Noting that purpose of this individual coating was to act as 
a tough, compliant base layer, the test result was considered highly successful.  A digital 
image of the successfully tested component is shown in Fig. 1.   
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Figure 1.  Digital images of coated (fused) tubular component after 8,000 
wear testing cycles.  The box highlights the area of complete coating 
wear-through. 

 
 
Conclusions and Future Work 
 
Research and experimentation has ended for this project and a final report is being 
written. 
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