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Table 1. The kinds of Fatlgue Tests,
the Chemical Compositions of Materials and the Conditions of Annealing,

kinds C Si {Mn | P s | ca Ni | cr | Ferrite Heat

- - ~ _ _ _ _ .3| Grain Treatment
of Test x1072|x1072{x 102(x 1073|x 10-3|x 10-2|x 10-3|x 10-3 Size (1hr)

Repeated

Alternating o
Torsion 31 24 65 20 20 8 10 K73 No.8 860°C -

§=0°

Under

Combined o
Stresses 31 24 65 20 20 8 10 34 No. 8 860°C

0=45°

Repeated

Alternating °
Bending 31 24 65 20 20 8 10 A No, 8 860°C

9=90°
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Fig. 1. The Combined Stresses Apparatus,
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Photo, 1.
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Surface structural changes take place during the repeated alternating
torsional fatigue test (#=0°) of the 0,31% carbon steel under the total
repeated angle +3°,

(@)and (b)show the slip bands caused on the surface of ferrite phase,
at 5X10% and 4X10? cycles. (¢)shows the surface disturbance caused by
crossing of the slip traces, at 5X10* cycles. (d)shows the intrusions,
reserved on the ferrite phase surfaces in the vicinity of the fracture
line, at 2X10° cycles,
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Photo, 2.

Surface structural changes caused during the fatigue process under
the combined stresses (#=45°), in which the total repeated angle per
cycle was +3°, (a)the occurrence of the slip traces at 5X10° cycles,
these are affected by the existence of the patches. (b)the slip bands
crossing affected by the patches and restricted by the multiple slip
systems of the ferrite phases, at 4X10? cycles, (¢)crossing of intrusions
restricted by the patches and the multiple slip systems, at 5X10*
cycles, (d)cracks caused in the vicinited of the patches and the courses

of cracks restricted by the slip systems, at fracture, 8,4X10* cycles.
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Photo, 3,

Surface structural changes take place during the repeated alternating
bending fatigue test of 0.31% carbon steel, In (a)at 3X10? cycles, the
slip bands occurred in the vicinity of a patch, in the other photogra-
phs, (bjat 1X10¢, (¢)at 5X10* and (d)at the fracture of the specimen,
7.3X10* cycles, the slip traces and the cracks were caused by restri-

cting of the patches.
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Photo, 4.

The differences among the features of the fracture surfaces produced
by the several kinds of fatigue tests., Photo. (a)are photographs of
the fracture surface caused by the repeated alternating torsioal test
of 0.31%C steel under the repeated angle +3° per cycle, (blare fracto-
graphs of the fracture surface produced by the fatigue test under
the combined stresses (#=45°). Photo, (¢)lare the fractographs of the
fracture surface caused by the fatigue test of the repeated alternating
bending stress.
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5. # &
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