Corus’ steels withstand the high stresses
at the mating surfaces and in the core

of gears transmitting rotational forces
from the engine / crankshaft to the

road wheels.

Consistency of material response
during manufacture, particularly

on final heat treatment, minimises
expensive rectification and reduces
gearbox noise and vibration.

Performance Requirements

Transmission gears require:

e Hard wear resistant surfaces

e Resistance to tooth root bending fatigue

¢ Resistance to surface fatigue which leads to pitting
e A tough core

e Dimensional accuracy for smooth meshing and reduced
NVH (noise, vibration and harshness)

e Transmission of higher loads without increasing
size and weight

Manufacturing Requirements

Transmission gears have a complex manufacturing route
usually involving forging, machining, heat treatment and
surface improvement treatment.

The continuous pressure on component manufacturers for
low through costs demands:

e Predictable distortion effect of heat treatment to
eliminate or reduce hard machining operations

* Reduced heat treatment times using higher
temperatures

¢ Improved machinability

Material Requirements

The majority of transmission gears are case hardened by
carburising to achieve a high surface hardness and a tough
core. In addition to the standard grades, Corus has
developed steel for transmission gears with all or some of
the following enhancements:

e Controlled hardenability steels ensure repeatability
of mechanical properties and heat treatment
distortion behaviour

e Controlled low silicon steels improve the bending
fatigue life by reducing internal oxidation during
carburising

e Optimised sulphur content balances the conflicting
benefits of low sulphur for improved bending
fatigue properties and high sulphur for
improved machinability.

¢ Inclusion modified IM steels improve machining
throughput rates with reduced tool wear

¢ Clean steels provide good fatigue resistance from a
low overall inclusion content

Material Developments

High temperature
carburising steels offer
significant cost reductions
allowing carburising above
1000°C for shorter times.
In conventional steel these

and a consequential deterioration in fatigue properties.



Material Selection

The most appropriate material for an individual application will give the optimum balance of properties and through cost. The
table below lists the nominal chemical composition of the most common automotive transmission gear steels. Hardenability,
toughness and material cost generally increase with increasing alloy content. High alloy grades are used for larger and high
performance components, where hardenability is more critical, but the trend for high volume production of smaller gears is to
select the lower alloyed steel such as the manganese chromium (MnCr) grades.

BS EN 10084 C Mn Cr Ni Mo
17Cr3 0.17 0.75 0.85 - -
16MnCr5 0.16 1.15 1.00 - -
20MnCr5 0.20 1.25 0.45 - -
18CrMo4 0.18 0.75 1.00 - 0.20
20MoCr4 0.20 0.85 0.45 - 0.45
20NiCrMo2-2 0.20 0.80 0.50 0.55 0.20
17NiCrMo6-4 0.17 0.75 0.95 1.35 0.20
14NiCrMo13-4 0.14 0.45 0.95 3.25 0.17

Value Engineering

There is considerable overlap in the hardenability properties of different alloyed steels made to standard commercial composition
ranges. Using fully computerised control of steel making and models of hardenability response Corus can value engineer leaner
alloyed steels to meet specific customer needs with consistent quality to ensure predictable and repeatable response to heat

treatment and downstream processing.

Material Properties
Lean Alloy Design

The chart below illustrates the hardenability response of a
value engineered lean alloyed MnCr steel compared with the
standard 1%NiCrMo steel it replaced. The hardenability
band width is maintained with a marginal decrease in
hardenability for the leaner alloy.

Hardenability Band Comparison
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Corus gear steels are used by :

Distortion Control

Close control of hardenability reduces component rejection
rates caused by inconsistent distortion after heat treatment.

Effect of Hardness Consistency
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Corus Standard
Capability steels

Hardness Range HRc (Max - Min)

BMW, Caterpillar, Eaton, Ford, GM, Honda, Renault, Rover, Saab, Scania, Volvo, ZF
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