
solid lubricants and hard particles that
not only improve sliding performance,
but also wear resistance while enhancing
the fatigue strength of the substrate
material.” Sturk says Federal-Mogul is
just now starting production of this coat-
ing for the OE market.

The bearing load capacity (fatigue
strength) should be higher than the maxi-
mum specific load, according to Dr.
Kopeliovich. A safety factor of at least 10-
15% should be taken into account.

Crankshaft material such as nodular
(ductile) cast iron shafts have a rough sur-
face resulting from the cast iron
microstructure. Such rough surfaces cause
increased wear to the soft overlays of tri-
metal bearings when metal-to-metal con-
tact occurs. Aluminum Silicon (AlSi) bear-
ings are more compatible with nodular
cast iron crankshafts. Since tri-metal bear-
ings do not have the surface conditioning

properties of AlSi bearings, they are better
suited for use with steel crankshafts.

Aluminum bearings are more tolerant
of misalignments and distortions due to
the greater thickness of the bearing layer
(.010˝). Tri-metal bearings with babbitt
overlay (thickness .0005˝- .0008˝) are
more sensitive to geometric defects, says
Dr. Kopeliovich. However, other argu-
ments are made that tri-metal bearings
are actually more forgiving to imperfect
crankshaft conditions and that the babbit
overlay helps it conform to irregularities
easier.

Minimum oil film thickness is not
always known, but it is important for the
proper selection of bearing material. If
the minimum oil film thickness is
.000060˝ or lower, mixed lubrication
regime (momentary dry contact) occurs
frequently. Tri-metal bearings with soft
thin overlays are less suitable than alu-

minum-silicon bearings for these appli-
cations, according to Dr. Kopeliovich.

What can you do to help your bear-
ings survive and live a long, healthy life?
“You need clean crankshafts and engine
blocks,” says McKnight. “Make sure you
always have clean oil and in the proper
grade, and hold tight tolerances for
crankshaft geometry, finish and vertitical
oil bearing clearance. 

Sturk agrees: “Pay attention to clean-
liness, surface finish and geometry and
proper build clearances. These three areas
are where engine builders can positively
impact the service life of the bearing.”

While there are many variables that
contribute to bearing failure than can be
discussed here, thinking like a doctor
will help lead you to a cure.

For more information on engine 
bearings and failure analysis, visit
www.enginebuildermag.com.
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Detonation or high torque at low rpm may
cause distortion of the rods, which excessive
localized wear near the bearing edge.

Cavitation bubbles form and collapse as a
result of localized, sharp drops in oil
pressure and flow.

This condition appears in the form of a
network of think cracks. Thinner overlays
form thinner fatigue cracks.

Here the overlay flakes out from the copper
lining, resulting in a breakdown of the oil
film thickness.

This could result from using a worn stone
when grinding a crankshaft, making the
journal out of shape or with taper.

This condition may be due to oil starva-
tion, misalignment, poor journal surface, or
foreign particles embedded into the surface.


