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340 / MECHAMICAL PROPERTES OF DUCTHE RON
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mental to fatigue hfe bt the spead of the loading cycle and the occur-
rence of rest periods are not significant

As the maximum stress is reduced, the mmber of cycles necessary
to proaduce a failure becomes much larger. The highest siress at which
the number of cycles for fathire approaches inkinity (generally in cxcess
of ten milhon cycles) is called the endurance limit The endurance
ratio is the relation between the endurance himit and the tensile
strength. Most of the data on fatigue strength have been obtained
with the rotating beam type test where the maximum stress alternates
between tension and compression. A typical SN curve on which the
stress is plotted against the number of cycles 1o failure™ is shown in
Fig 13 From these results, the unnotched endurance limit is indicated
to b PR000 psi (193 MPa) This is the maximum stress st which a
i ‘athure should not occur under similar conditions in any number

ws Since this particular ductile iron has « tensile strength of

6H. 5N psi (472 MPa), its endurance ratio is 0 41

The eflect of stress raisers on the endurance limit has been evaluated
by the use of notched test bars For this purpose, a noteh is usually
turned into the circumference of an oversize bar so that the base of
the notch leaves a cross-section equal 1o the regulor unnotched bars
1o which “he notched hars are compared The ratio of the wnnotched
1o the notched endurance limit is termed the notch sensitivity factor
or the dynamic stress concentration factor. Several investigations have
obtamed endurance ratios of from 33 10 52 for the different types
of ductile iron. The endurance limit increases with tensile strength,
but as with other ferrous metals, the increase is less than proportonal
The relation between tensile strength and the endurance ratso i dilfer
et for the anncaled, ferrtic wons thae for the irons with malrix
of pearhite or tempered martensite " Fig 14
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Fig 14
The endurance ratios for
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