
Section 7

Linear-elastic Fracture Mechanics 
Applications























Part-through crack K calculations - N

• K expression under tensile stress
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K calculation (cont.) 

• Let a = 1 in, 2c = 6 in,  = 30 ksi

• a/2c = 0.167,

• K is a function of position given by  
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K calculation (cont) - N

• Let  = 90°,  K = 56.3(1)
(deepest part of crack)

• Let  = 0°, K = 56.3(.111)1/4 = 32.5
(Surface edge of crack)

As a consequence the deepest part of the crack 
grows faster under fatigue; da/dN = CΔKn

Crack tries to become semi-circular







Mixed Mode FM

• Sometimes the crack is not aligned 
perpendicular to the loading direction

• This can cause a component of Mode II 
loading

• Mixed mode or Mode II loading is studied 
about every 15 years



Modes of loading - N

A crack can be loaded in one of three ways:

The stress fields ahead of a crack tip in a linear elastic 
material are proportional to 1/√r.  The proportionality 
constant is called the stress intensity factor.



Mixed mode load - N
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K solutions - N
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Combining Mixed Mode is by 
Griffith G - N
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Determining combined toughness - 
N

• KIc is usually the only toughness 
measured

• KIIc when measured was usually greater 
than KIc

• A circular failure locus could be 
conservative

• When in doubt measure KIIc and us an 
elliptical failure locus



Failure locus - N
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