
































~——FEATURE CONTINUATION——

Shot Peening

(CONTINUED FROM PAGE 76)

the effects of strain hardening re .
mained. Fatigue vesults from -such-
solid and hollow bars, which were in- .

vestigated in both the rolled and
not rolled condition, are shown in Fig,
48 for bending and in Fig, 49 for
torsion. The basig for his conclusions
above is apparent from fatigue results,

Moore and ZXommers* also de-
veloped data on 0.18 per cent C steel
and the author on 0.48 per cent C
steel, as shown in Fig. 50, which indi-
cated that the presence of strain
hardening without residual stresses

produced large increases in fatigue .
resistance. In thesetests on two plain-

carbon steels by independent investi-
gators, steel bars were cold stretched
in tension to obtain two degrees .of

elongation. Then R. R. Moore plain. - :

fatigue specimens were machined
from these bars. It is apparent that
only strain hardening remained in the
specimens and residual stresses. were
negligible so that the latter had no

influence on the improved fatigue

valueg shown in Fig. B5O.

Again further tests were made
which indicated that strain hardening
alone without residual stresses gave
inereased fatigue resistance. Fatigue
specimensg 0,080 in, diameter were ma-
chined from the surface layers of 2
in. diameter shafts, some of- which
shafts were surface rolled and others

not rolled. In this manner practically
all residual stresses were removed

from the small specimens by machin-
ing them from the rolled shafts and
only the effect of strain hardening

remained. The results™ from bending
fatigue tests on these specimens arve
given in the table portion of Fig. 51.

Here it is shown that the specimens
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from the first layer of the rolled shaft

gave 12 per cent greater fatigue resis~

tance than for similarly located speci-
mens from the unrolled shaft. The
specimens from the second layer
showed an increase of 7 per cent. The
table and curve in Fig. 51 also indi-
cate the general relationship between
increased -hardness and fatigue
strength of 1 in. and 2 in, shafts
which have been surface rolled. It
should be noted that the points plotted
for the 0,080 in. specimens fall on the
game curve as the 1 in. and 2 in.
specimeng thereby indicating that
strain hardening and not residual
stresses may be associated with in-
creased fatigue resistance. Results
from the tension strain havdening
tests in Fig., b0 are also plotted in a

curve in Fig. 51 showing that strain

hardening by cold stretching leads to
smaller inecreases in fatigue strength
than obtained by surface rolling.

The above examples, and others not
mentioned serve to confirm the justi-
fieation for a movre conservative
opinion and appraisal of reasons for
the favorable fatigue vesistance ob-
tained by various methods of surface
compression.
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6. 50— Influences of cold
stretching on fatigue resistance:
(A} no stretch: (B) 8 per cent re-
duction in area; (C) 17/18 per
cent reduction in area.
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