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Rotating Beam Fatigue TestingRotating Beam Fatigue Testing

Mott, Fig. 5-2 & 5-3

Fatigue Dynamics, Inc. rotating 
beam test equipment.

www.fdinc.com



SS--N CurveN Curve

Shigley, Fig. 7-6
Completely reversed cyclic stress, UNS G41200 steel



Fatigue StrengthFatigue Strength
The Fatigue Strength, Sf(N), is the stress level that a 
material can endure for N cycles.

The stress level at which the material can withstand an 
infinite number of cycles is call the Endurance Limit.

The Endurance Limit is 
observed as a horizontal 
line on the S-N curve.

Shigley, Fig. 7-6



Representative SRepresentative S--N CurvesN Curves

Mott, Fig. 5-7

Note that non-ferrous materials often exhibit no 
endurance limit.



Endurance LimitEndurance Limit
Vs Tensile StrengthVs Tensile Strength

Shigley, Fig. 7-7
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See sections 7-8 & 7-9 in 
Shigley for a discussion on 
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Mean Stress EffectsMean Stress Effects

� The S-N curve obtained from a 
rotating beam test has completely 
reversed stress states.  

� Many stress histories will not have 
completely reversed stress states.

Shigley, Fig. 7-12
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Mean Stress Fatigue TestingMean Stress Fatigue Testing

Fatigue Dynamics, Inc., 
fluctuating fatigue stress 
testing equipment.

www.fdinc.com



Fluctuating Stress Failure DataFluctuating Stress Failure Data

Shigley, Fig. 7-14

This plot shows the fatigue strength of 
several steels as a function of mean 
stress for a constant number of cycles to 
failure.

Note that a tensile 
mean stress results 
in a significantly 
lower fatigue 
strength for a given 
number of cycles to 
failure. 

Note that a curved 
line passes through 
the mean of the 
data.



Master Fatigue PlotMaster Fatigue Plot

Shigley, Fig. 7-15



Fluctuating Stress Failure Fluctuating Stress Failure 
Interaction CurvesInteraction Curves

Shigley, Fig. 7-16



Soderberg Soderberg Interaction LineInteraction Line
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concentration factor is applied 
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component.



Goodman Interaction LineGoodman Interaction Line
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Any combination of mean and 
alternating stress that lies on or 
below the Goodman line will 
have infinite life.
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component.



Gerber Interaction LineGerber Interaction Line
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Any combination of mean and 
alternating stress that lies on or 
below the Gerber line will have 
infinite life.

Factor of Safety FormatFactor of Safety Format

1
S

SN
S

SNk
2

ut

mf

e

aff =��
�

�
��
�

�
+

Note that the fatigue stress 
concentration factor is applied 
only to the alternating 
component.



ModifiedModified--Goodman Goodman 
Interaction LineInteraction Line

The Modified-Goodman 
Interaction Line never exceeds 
the yield line.



Example No. 1Example No. 1

Shigley, Example 7-5

A 1.5-inch round bar has been machined from  AISI 1050 cold-
drawn round bar.  This part is to withstand a fluctuating tensile 
load varying from 0 to 16 kip.   Because of the design of the 
ends and the fillet radius, a fatigue stress-concentration factor 
of 1.85 exists.  The remaining Marin factors have been worked 
out, and are ka=0.797, kb=kd=1, and kc=0.923.  Find the factor 
of safety using the Goodman interaction line.



Example No. 1Example No. 1
(Continued)(Continued)
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Example No. 1Example No. 1
(Continued)(Continued)
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ExampleExample
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