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Discussion of Results:

The results of the chemical analysis show that the
steel in this shaft is SAE 5135 rather than SAE 1035. The added
chromium would certainly incresase the hardenability but, since
the shaft was not given a gquench-and-draw heat treatment, its
effect on fatigue pr0pertigs would probably not be appreciable.

The high temperature used in shrinking the fitting
onto this shaft could indicate either (a) that the shrunk-on
part was considerably smaller in diameter than the shafting
or (b) that an unnecessarily high temperature was used (with
the correct allowance in dlameters), so that the presence of
tempering colours 1s not conclusive evidence that the shafting
was unnecessarily highly stressed comprossivély near the point
of failure, It 1s certain, however, that when a fitting is
shrunk on, clamping stresses, which would result in a stress
concentration close to the junction of the fitting and the
shaft, will be exerted. Since this failure cccurred near the
junction, these stressea.may well have contributed to the
- fallure.

The sharp changes of section characterizing the keyway
in this shaft would result in stress concentrations. Large
inclusions present in the metal would have a similar effect.

‘ The following quantitative figures, in pounds per
square inch, on the effectsof keyways and clamping atresases
on the endurance limit of a steel of 60,000 p.a.i. tensile
strength, are quoted from "Prevention of Fatigue of Metals"
(Battelle Memorial Institute), 1941 edition, Page 64:°

Q The original experiment by A. Thum appeered in 1935, in
the discussion on "Relation of Fatigue to Modern Engine
Design", a paper by R, A. MacGregor, W. S. Burn and
F. Bacon, (Trans. North East Coast Inst, Eng. and
Shipbuilders, Vol. 51, 1935, pp. D122-D123),









