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MEEN 5331: Advanced Materials Science  

(HW 5, Due on November 3, 2023) 
 

1. Consider a flat plate of some metal alloy that is to be exposed to repeated tensile-compressive cycling 

in which the mean stress is 25 MPa. If the initial and critical surface crack lengths are 0.15 and 4.5 

mm, respectively, and the values of m and A are 3.5 and 2×10-14, respectively (for Δσ in MPa and a in 

m), estimate the maximum tensile stress to yield a fatigue life of 2.5×107 cycles. Assume the 

parameter Y has a value of 1.4, which is independent of crack length. 

 

2. For an 18-8 Mo stainless steel (Figure below, from Callister & Rethwisch), predict the time to rupture 

for a component that is subjected to a stress of 80 MPa (11,600 psi) at 700C (973 K). 

 
3. Discuss the ASTM standard(s) for scratch and wear testing of polymers. 

 
4. Discuss the ASTM standard(s) for plane strain fracture toughness testing of materials. 


