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• GERBER EQUATION

• The Soderberg line and Goodman line illustrated in

• Fig. 5.39 are straight lines. The theories using such

• straight lines for predicting fatigue failure are called

• ‘linear’ theories. There are some theories that use

• parabolic or elliptical curves instead of straight lines.

• These theories are called ‘non-linear’ theories. One

• of the most popular non-linear theories is the Gerber

• theory that is based on parabolic curve. The Gerber

• curve is shown in Fig. 5.52. The equation for the

• Gerber curve is as followsTheories based on the

• Soderberg line or the

• Goodman line, as failure criteria are conservative

• theories. This results in increased dimensions of the

• component. The Gerber curve takes the mean path

• through failure points. It is therefore more accurate

• in predicting fatigue failure.
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• Example 5 A machine component is subjected

• to fl uctuating stress that varies from 40 to 100

• N/mm2. The corrected endurance limit stress for

• the machine component is 270 N/mm2. The ultimate

• tensile strength and yield strength of the material

• are 600 and 450 N/mm2

• respectively. Find the factor

• of safety using(i) Gerber theory(ii) Soderberg line

• (iii) Goodman lineAlso, fi nd the factor of 

• safety against staticfailure.
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Step V Factor of safety against 

static failure

The factor of safety against static 

failure is given

by,



Lecture Machine Design 

• FATIGUE DESIGN UNDER COMBINED STRESSES

• In practice, the problems are more complicated because the component may be subjected to two-dimensional stresses, or to 
combined bending and torsional moments. In case of two-dimensional stresses, each of the two stresses may have two 
components— mean and alternating. Similarly, the bending moment as well as torsional moment may have two components—
mean and alternating. Such problems involving combination of stresses are solved by the distortion energy theory of failure.
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• Example A machine component is subjected to two-dimensional stresses. The tensile stress in the X direction varies from 40 to 
100 N/mm2 while the tensile stress in the Y direction varies from 10 to 80 N/mm2. The frequency of variation of these stresses is 
equal. The corrected endurance limit of the component is 270 N/mm2. The ultimate tensile strength of the material of the 
component is 660 N/mm2. Determine the factor of safety used by the designer.
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