
Rolling Element Bearings

Drive Line & Transmission

Corus’ bearing steels reliably withstand
the high fluctuating loads in modern
automotive systems, delivering smooth
rotational motion with minimum friction
for the lifetime of the bearing.

Integral hub bearings combine the hub
and a rolling element bearing in a single
cost efficient component. Irrespective 
of bearing design and specific grade
Corus steels are produced to closely
controlled and very demanding
cleanness levels for excellent 
fatigue resistance.

Material Requirements

Performance Requirements

In addition to standard grades, Corus has developed
steels for bearing applications which utilise specialist
steelmaking practices to meet exacting durability demands.
These steels have some, or all, of the following optional
characteristics:

• Clean steels provide good fatigue resistance from a 
low overall oxygen and inclusion content 

• Controlled hardenability steels ensure repeatability of 
mechanical properties

• Controlled carbon content produces consistent 
response to induction hardening

• Optimised sulphur content balances the conflicting 
benefits of low sulphur for cold formability and high 
sulphur for improved machinability

• Defect free as-rolled bar prevents cracking on forging

• Air cooled forging steels for integral hubs develop the 
strength requirements without subsequent heat treatment 
thereby reducing through costs

Material Developments
Low oxygen, high fatigue resistant steels are continuously
being developed for higher loaded bearing applications.

Automotive bearings require:

• Hard wear resistant surfaces 
• Resistance to failure by rolling contact fatigue
• High surface integrity to promote smooth running

Manufacturing Requirements

The manufacturing route for rolling elements and raceways
involves cold forging, hot forging, followed by machining,
heat treatment and grinding.

The efficient processing of these components demands:

• Consistent hardening response
• Good formability
• Predictable and consistent mechanical properties

Outer Raceway

Inner Raceway

Rolling Elements

Steel
composition, 

cleanness

Surface 
Treatment
heat treating, 

grinding

Assembly
location, lubrication

Design Criteria
cost, packaging, 

weight, durability

Forming
(Raceways) 

hot forging, machining,

Forming
(Rolling Elements)
wire drawing, hot

forging, machining

Performance
wear resistance, 

fatigue resistance

rolling bearings28/08/03  31/3/04  10:06 am  Page 1



Rolling Element Bearings

Material Selection

Through hardening 1% carbon chromium steel is the industry standard for bearings.  Machinability during manufacture 
is maximised by a spheroidise annealing process. The high hardness levels required in the finished product are achieved 
by quenching and tempering. 

Case carburised bearings exhibit equivalent surface hardness and wear resistance to those of through-hardened bearing steels
yet with a relatively soft and tough core. 

Medium carbon steels are now used for integral hubs, which can be air-cooled after forging.  The required surface hardness of
the integral bearing raceway is obtained by induction hardening.

Examples of popular steels, chemical compositions (wt %) and applications are:

Material Properties 

Improvements in steelmaking over the last 30 years have 
led to a reduction in the oxygen and inclusion content of
1%CCr steel and a corresponding increase in the fatigue life. 

N.B The B10 fatigue life is a recognised measure of a
materials fatigue performance and is defined as the number
of cycles at which there is a 10% probability of failure by
fatigue for an appropriate standard load

Designation C Si Mn S Cr Mo Typical Application

Rolling elements, raceway

Integral hubs
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Corus has full approvals from:
INA/FAG, Koyo, NSK, ORS, SKF, Timken
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