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Why a Coating Fatigue Test?  

ÅLaboratory Tests 

ïCorrelation Problems 

 

ÅSemi-Industrial Tests 

ïExpensive 
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Why a Coating Fatigue Test?  
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Why a Coating Fatigue Test?  

ÅStampers need a test for thin film 

ceramic coatings which is 
 

ïAccurate  

ïFast 

ïInexpensive 
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Questions will be taken after Dr. 

Nieôs portion of the presentation  
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Coating Impact-Sliding Fatigue Tests 

Xueyuan Nie 

University of Windsor 
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Examples of Hard Coating/Substrate System 

Coatings: 

Å TiN  

Å TiAlN  

Å CrN  

Å TiC 

 

 
Substrate: 

Å D2 

Å M2 

Å Hardened steel 

Å Nitrided  steel 

Single layered  Nano-multilayered   Nano-crystalline   

Micro/nanostructured  Coatings (cross-sectional TEM images) 

Coating Impact-Sliding 

Fatigue Tests 
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State of the Art Testing Methods 
 

Wear test of PVD/CVD coatings 

Two basic wear & friction test configurations: 

      Linear Reciprocating Ball-on-Flat (ASTM G133) 

      Pin-on-Disk (ASTM G99) 

 - wear rate and COF 

 

 

Adhesion & scratch resistance test: 

 - Lc1 and Lc2 

 

 

Rockwell indent-adhesion test: 

      Vertical indenting   

       - one indentation 

 - deforming substrate  

 - cracking the coating 

Coating Impact-Sliding 

Fatigue Tests 
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Typical failure zones encountered after the impact fatigue test. 

Å Cohesive failures 

Å Adhesive failures  

Å Fatigue cracks 

Å Material transfer  

 

Ball-on-plate Impact (Phase I) 

Coating Impact-Sliding 

Fatigue Tests 



w w w . a u t o s t e e l . o r g  

Inclined Impact-sliding Fatigue Test (phase II) 

Head  Tail  

sliding  Impact 

Test Conditions: 

      Loads: 80N impact ï 200N press 

      Impact ball: SAE 52100 steel 

      Lubricant: No  

      Cycles: 1500  

Coating Impact-Sliding 

Fatigue Tests 
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CrN 

AlTiN  

TiC 

Test conditions: 1500 cycles, Steel Ball.  SEM observations on All coatings/D2  

Coating Impact-Sliding 

Fatigue Tests 
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1500 cycles, Steel Ball ð TiAlN coating/D2  

chipping 
fatigue cracks 

fatigue cracks 

chipping Failure Behaviors: 

Fatigue cracks 

Pealing 

Chipping 

Material transfer 

material transfer 

material transfer 

Coating Impact-Sliding 

Fatigue Tests 
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1500 cycles, Steel Ball ð CrN coating/D2  

fatigue cracks 

fatigue cracks chipping 

peeling 

Failure Behaviors: 

Fatigue cracks 

Pealing 

Chipping 

Material transfer 

Coating Impact-Sliding 

Fatigue Tests 
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1500 cycles, Steel Ball ð TiC coating/D2  

Failure Behaviors: 

Chipping 

Material transfer 

chipping 

material transfer 

material transfer 

Coating Impact-Sliding 

Fatigue Tests 


