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Q5 (cont) 
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Q6 (cont) 
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Q7 

a) 

The fatigue failure mechanism for an initially un-cracked component with a 
smooth (polished) surface can be split into three parts, namely crack initiation, 

crack propagation and final fracture, as follows: (i) Stage I crack growth: The 
micro-structural phenomenon which causes the initiation of a fatigue crack is the 

development of persistent slip bands at the surfaces of the specimen. These 
persistent slip bands are the result of dislocations moving along crystallographic 
planes leading to both slip band intrusions and extrusions on the surface. These 

act as excellent stress concentrations and can thus lead to crack initiation. 
Crystallographic slip is primarily controlled by shear stresses rather than normal 

stresses so that fatigue cracks initially tend to grow in a plane of maximum 
shear stress range. This stage leads to short cracks, usually only of the order o0f 
a few grains. Stage II crack growth: As cycling continues, the fatigue cracks 

tend to coalesce and grow along planes of maximum tensile stress range. (iii) 
Final fracture; this occurs when the crack reaches a critical length and results in 

either ductile tearing (plastic collapse) at one extreme, or cleavage (brittle 
fracture) at the other extreme.  

 

 

b) 

Having a larger section at the hole area or design with stress relief groves. 

 

 

c) 

First find the critical crack length, ac for max 

Use aYK IC  
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From the question we know that =200MPa. 
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Q8 

1. after assembly, the radial interference pressure, p, will be the same on both 

cylinders, i.e. Cylinder 1 will have an external pressure, p, and Cylinder 2 

will have an internal pressure, p 

2. The decrease in the outside radius of Cylinder 1, i1, plus the increase in the 

inside radius of Cylinder 2, i2, will be equal to the radial interference, i.e. i = 

i1+ i2 

 

For cylinder (1): 
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At the outside of cylinder (1), r = 40mm, 
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Q8 (cont) 
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For cylinder (2): 
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Q8 (cont) 
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At the inside of cylinder (2), r = 40mm, 
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But i1 + i2 = i = 0.05mm 
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For cylinder (1),  
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Q8 (cont) 
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