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Six modes of fracture in bone. (Adapted from S. J. Hall, 
Basic Biomechanics., 4th ed. (Boston: McGraw Hill, 2003), p. 102.) 





Leak before Break: Design to Avoid Fast Fracture 
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Fatigue Testing: Rotating & Bending 
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Fatigue Testing: Reciprocating Cantilever Bending 
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Fatigue Test Specimens 
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Fatigue Fractography 
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Effect of Mean Stress on Fatigue Life 
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Effect of Notch on Fatigue Life 
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Effect of Environment on Fatigue Life:  
Corrosion Fatigue 
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Effect of Residual Stress 

Fig. 14.15 (a) Residual stress profile generated by shot peening of a surface; CS and TS 

indicate compressive and tensile stress, respectively. (b) Effect of shot peening on fatigue 

life, σe of steels with different treatments as a fucntion of ultimate tensile strength, σUTS. 
(After J. Y. Mann, Fatigue of Materials (Melbourne, Melbourne University Press, 1967).) 
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Goodman’s relationship 

σa = σ0[1 − σm/σUTS]. 

 

 

Gerber’s relationship 

σa = σ0[1 − (σm/σUTS
)2] 

 

 

Soderberg’s relationship 

σa = σ0[1 − σm/σy]. 
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Fig. 14.14 Some mechanisms of fatigue crack nucleation.  

(After J. C. Grosskreutz, Tech. Rep. AFML-TR-70–55 (Wright–Patterson 
AFB, OH: Air Force Materials Laboratory), 1970.) 
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