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Worked Example 1
Fatigue of a Component

A component is made from a material with an ultimate tensile strength of 300 MPa. The component will be cyclically
loaded such that the mean stress is 65 MPa. Using a modified Goodman line, determine the maximum allowable stress
amplitude if a safety factor of 1.1 is required. Assume an endurance limit for the material of 100 MPa and a fatigue notch
strength reduction factor of 1.75 for the component.



Solution

𝜎! = 65 MPa

𝜎" = ? ? ?

𝑓 = 1.1

𝜎# = 100 MPa

𝑘$ = 1.75

𝜎% = 300 MPa



= 39.57 MPa=
100 300 − 1.1×65
1.1×1.75×300∴ 𝜎" =

𝜎# 𝜎% − 𝑓𝜎!
𝑓𝑘$𝜎%

Failure	

Failure	is	at	a	critical	crack	length	when	the	structure	can	no	longer	support	the	applied	loads	and	it	fails	due	to	
ductile	tearing	or	cleavage	(brittle)	fracture.	
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From	similar	triangles:	

Experimental	
Data

Smoothed	curve	of	best	
fit	to	experimental	data

Some	S-N	curves	don’t	
reach	such	a	shallow	
gradient	&	some	

display	a	‘knee’	(sharp	
turn)	towards	a	lower	

gradient

Fatigue	strength	is	a	hypothetical	value	of	stress	range	at	
failure	for	exactly	N	cycles	as	obtained	from	an	S-N	curve.

The	fatigue	limit	(sometimes	called	the	endurance	limit)	is	the	limiting	value	
of	the	median	fatigue	strength	as	N	becomes	very	large,	e.g.	>108 cycles.
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From similar triangles:

𝜎#
𝑘$𝜎%

=
𝑓𝜎"

𝜎% − 𝑓𝜎!


