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Plate 1  Location of ALM Test Coupons on Build Platens
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Figure 1  Vibrophore Fatigue Test Specimen Design 

Fatigue Testing 

Residual Stress, Surface Roughness, Fractographic/Topographical Examination 

  



RESULTS 
Fatigue Properties 

Fractographic/Topographical Features 

Residual Stress 
The maximum values of tensile or compressive surface residual stresses obtained from the different 
conditions are shown in Figure 3. 
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Figure 2  [Batch C],  
Shot Peened/Superfinished/Shot Peened & Superfinished [Batch D] or Superfinished alone [Batch E] 

 
 



 
 

Figure 3  Maximum Values of Measured Surface Residual Stress: ],  
Double Shot Peened [Batch C], Shot Peened & Superfinished [Batch D] or Superfinished alone [Batch E] 
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Plate 2  Micro-  
Un-melted Powder Particles and Re-entrant Flaws/Notches

Influence of Shot Peening, Superfinishing and the combination of Shot Peening and Superfinishing on 
Fatigue 
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Influence of Shot Peening 

 

 
 

Influence of Super-Finishing on Fatigue 

 

 

 

Figure 4  Endurance Limit ],  Double Shot Peened [Batch C], 
Shot Peened & Superfinished [Batch D] or Superfinished alone [Batch E] 
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Plate 3  Surface Failure from a) Cold Shut/Oxide Film and  
b) Micro-section showing a Fatigue Crack Initiating from a Cold Shut 

 

Influence of Shot Peening and Super-Finishing on Fatigue 

Influence of Shot Peening on Residual Stress & Surface Roughness 

 

 

 

 

 

CONCLUSIONS 
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