
S-N Curves (Stress - Number of Cycles)

N to failure increases with decreasing load.

curve takes the form:
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N = number of cycles to failure
S = Stres range
A and m are constants 

(for steel, m ranges 3 - 5)
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≔i ‥0 last ((S))

For standard scale:
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For standard scale:
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Miner's Rule states:

Failure will occure when:
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Where:
ni =number of cycles of stresses in a band si
Ni = number of cycles to failure for stress si
Proportion of life used of damage caused by ni cycles of si =
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a. initial crack length is given:

≔a 0.0005 m

b. equivilent stress range is defined using 
formula 1.20:

＝σeq
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It is assumed that the 6 stress ranges are as in the first problem and 
that:
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=σeq 78.308 MPa

c. Calculation of dK (change in stress intensity factor)

＝δK ⋅⋅Y σeq
‾‾‾‾⋅π a ≔Y 1.5 ≔δK =⋅⋅Y σeq
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d. Select the number of cycles to give a small crack length increase

≔cycle 1 ≔δN 10000 cycle

e. Apply the Paris' Law to get change in crack length (and define the other 
Paris' Law constants)

≔C ⋅12.5 10
−12

―――――――
m
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0.5⎞⎠

m
≔δa ⋅⋅C ((δK))

m
δN

This gives the first change in crack length growth after dN cycles

=δa ⎛⎝ ⋅1.261 10
−5⎞⎠ m
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=δa ⎛⎝ ⋅1.261 10
−5⎞⎠ m

f. da and a are added to give the new crack length

≔a1 =+a δa ⎛⎝ ⋅512.611724 10
−6⎞⎠ m

g. steps c to f are repeated in an iterative process to give a series of values for a which 
can then be plotted against the number of cumulative cycles and converted to time by 
referencing the number of cycles per year given in the first part of the question.
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