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ABSTRACT The surface-initiated rolling contact fatigue (RCF) behavior of the medium carbon
bainitic back—up roll steel has been investigated at low contact pressure and under water lubricated
and tractive rolling conditions. Two types of surface originated RCF short cracks, ¢.e. vertical short
cracks and ratcheting short cracks were observed. The former occur on contact surfaces in numbers at
as early as 10 cyc. Viewed from surfaces, they propagate initially with high growth rates immediately
after initiation, and then most of them stop growing. The latter nucleate far later. The two types
of short cracks stop propagating on reaching some depth. Vertical short cracks on surfaces resume
propagating till 70—80 percent of the total RCF failure lives and then are accelerated to propagate,
almost synchronously, the two types of short cracks resume growing with a turned mode in subsurface.
The behavior of the initiation and propagation of the two types short cracks is confined to a thin
surface layer prior to surface damage.
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Fig.1 Non-linear correlation between industrial initiation
life, RCF failure life and the maximum contact pres-
sure for the 40Cr3MoV steel
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Fig.2 Vertical short cracks initiated at surface (py =
1360 MPa, N=1x10"% cve)
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Fig.3 Vertical short crack viewed on cross section
(po= 1360 MPa, N=1x10" cvc)
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Fig.4 Vertical crack at accelerated propagating stage

(pu=1100 MPa, N=9.0x 107 cve)
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Fig.5 Typical growth behavior of vertical cracks on con-

tact surfaces
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Fig.6 Top view of ratcheting cracks on roller surfaces
(po=580 MPa, N=10x10" cvc)
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Fig.7 lnitiation at surface and propagation along depth di-
rection of ratcheting crack viewed on longitudinal

seclion (pg=860 MPa, N=4x10° cyc)
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Fig.8 Initially turning and then horizontal growth at sub-
surface of ratcheting crack viewed on longitudinal

section (po=860 MPa, N=12x10° cyc)
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Fig.9 llorizontally propagating of ratcheting long crack at

subsurface (po=860 MPa, N=13x10° cyc)
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Fig.10 Surface failure morphologies (wherein (b) is the
magnified image of the central part of (a)), the
upper view showing the subsurlace trace of crack
with the initial vertically downward portion and the
subsequent. angled portion visible (po=1360 NPa.
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