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ABSTRACT
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_ Q@lamlmatian thayey prapo%eﬁ by Sah{i???) suggestg that
'the Gybllc laadlnﬁ oeeuring durxng wear is similar to that
. in fatigue. Thus, the compressive residual stress will reduce
“the wear rate.Previous work (He,1983) showed that a stress

~comporient normal to the gurface does: ‘exist ina warn surface,

but its magnlﬁud& is too small to.affect the wear rate to
a significint extent. N@rmaily. residual stresses build up in

- the early stage of wear and distroy any initial stress patteral

~ However, 1f the compressive resgidual atrassas dre larger than
“that could evantually Ye induced by wear, the wear rate will
éecr@aw@« W;th th?.h rdﬂ&gg_ﬂf the hardened AISI ugua spec1~ .
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_ experxm§ntal resul
Cand macros é@pla L

'Qhaged mlarccraéks'in.thé aurface-layer of a Iﬁbrlcatad |
C oroller. Microoracdks: takﬁ a 2@ 3@ degr@e angle from the
o surface to the core. _
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The purpose of this experiment is to examine how the
compressive residual stress influence the propagation of a
microcrack during fatigue.

EXPERIMENTAL RESULTS AND DISCUSSION

LOCr(AISI 5140) steel was 840°C oil quenched and 200°C
tempered. The peening parameters were so selected as to
keep the hardness from change.

Fatigue test was carried out with three point bending.
The specimens fractured just above the fatigue limit were
subjected to SEM and replica examination.

Observations of shot peened specimen show that a dark
area is easily identified at low magnification (fig.1,a).
In the ground specimen this is not very clear(fig.1,b).
Under high magnification of the replica, a low crack growth
rate region characterized by transgranular slip decoherence
is extended after shot peening(fig.2,a). The features of
the fracture surface are related to the microstructure, In
the ground specimen, the striations appear not far from the
fatigue origin{fig 2,b), it suggests that the crack growth
rate increases rapidly through the depth.

Fig.2 Replica near the origin a, shot peened b, Ground
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Although the low crack growth rate region is only of
the order of one hundred microns, most of the life of the
specimen under cyclic 1oadlng will be spent in this region.
From engineering point of view, o.lmnm is always taken as a
criterion for the initiation of a macrocrack. The crack growth
rate reglcn in a hardened specimen ig somewhat less than
0.1mm and is still in the microcrack propagation stage. The
compressive residual stress may reduce the AK value at
the crack tip and lower the delamination wear rate.

CONCLUSION

Wlth the hardness kept in cantstamt eampressmve rési-
dual stress is the factor which enlarges the low crack growth
rate region during fatigue. Thus, it reduces delamination
wear rate, . I
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