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• SODERBERG AND GOODMAN LINES
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• Gerber Line A parabolic curve joining Se on the ordinate to Sut on the abscissa is called the Gerber line.

• Soderberg Line A straight line joining Se on the ordinate to Syt on the abscissa is called the Soderberg line.

• Goodman Line A straight line joining Se on the ordinate to Sut on the abscissa is called the Goodman line.
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The Goodman line is widely used as the criterion

of fatigue failure when the component is subjected to

mean stress as well as stress amplitude. It is because

of the following reasons:

(i) The Goodman line is safe from design considerations 

because it is completely inside the failure points of test 

data.

(ii) The equation of a straight line is simple compared with 

the equation of a parabolic curve.

(iii) It is not necessary to construct a scale diagram and a 

rough sketch is enough to construct fatigue diagram.
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• MODIFIED GOODMAN DIAGRAMS 
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• The components, which are subjected to

• fl uctuating stresses, are designed by constructing

• the modifi ed Goodman diagram. For the purpose of

• design, the problems are classifi ed into two groups:

• (i) components subjected to fl uctuating axial or

• bending stresses; and

• (ii) components subjected to fl uctuating torsional

• shear stresses. While solving a problem, a line OE with a slope

• of tan q is constructed in such a way that,
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The point of intersection of lines AB and OE is X.

The point X indicates the dividing line between the

safe region and the region of failure. The coordinates

of the point X (Sm, Sa) represent the limiting values of

stresses, which are used to calculate the dimensions

of the component. The permissible stresses are as

follows:

The modifi ed Goodman diagram for fl uctuating torsional shear 

stresses is shown in Fig. 5.41. In this diagram, the torsional 

mean stress is plotted on theabscissa while the torsional stress 

amplitude on the ordinate. The torsional yield strength Ssy is 

plotted on the abscissa and the yield line is constructed, whichis

inclined at 45° to the abscissa. The point of intersection of this 

line and the yield line is B. The area OABC represents the region 

of safety in this case. It is not necessary to construct a fatigue 

diagram for fl uctuating torsional shear stresses because AB is 

parallel to the X-axis. Instead, a fatigue failure is indicated if,


