
Forming
hot forging, machining

Heat Treatment
through hardening, 
surface hardening

Performance
strength, stiffness,
fatigue resistance,

wear resistance

Design Criteria
cost, weight, durability

vibration, packaging

Steel
composition
cleanness

Crankshafts

Engine

Corus’ steels for crankshafts meet
demands for high performance
engines, lightweight design,
component reliability and low
through cost manufacturing.

In converting the linear motion of
the piston into rotational motion,
crankshafts operate under high
loads and require high strength.
Elimination of the conventional
heat treatment process by
specifying Corus' air cooled steels
offers manufacturers significant
cost savings.

Performance Requirements

Crankshafts require the following characteristics:

• High strength and stiffness to withstand the high loads 
in modern engines, and to offer opportunities for 
downsizing and weight reduction 

• Resistance to fatigue in torsion and bending

• Low vibration

• Resistance to wear in the bearing areas

Manufacturing Requirements

The manufacturing route for forged steel crankshafts is
usually; hot forging, heat treatment, machining and surface
treatment. Controlled air cooling after forging is lower cost
than the traditional quench and temper and is now the
preferred route.

Efficient and cost effective processing requires:

• Consistent hardening response 

• Good machinability in the hardened condition

• Predictable response to surface modification such as 
induction hardening, nitriding or fillet rolling

Material Requirements

In addition to standard grades, Corus offers a range of steels
for forged crankshafts with some, or all, of the following
optional characteristics:

• Controlled hardenability steels ensure repeatability of 
mechanical properties 

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

• Controlled carbon content produces consistent 
response to induction hardening

• Controlled chromium and aluminium additions ensure 
consistent surface hardening through nitriding

• Clean steels provide good fatigue resistance from a 
low overall inclusion content
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Material Properties 
Consistency of Hardenability
Calculated from the chemical composition, the ideal
diameter (DI) is a recognised measure of hardenability.
Using fully computerised control of steel making and models
of hardenability response, Corus’ enhanced SAE1548mod
crankshaft steel achieves a narrow 10mm range of DI. This
consistency is a significant improvement on the typical
50mm DI range of comparable standard steels and fully
satisfies customers needs for tight specifications to control
variations in hardening response.

Bending Fatigue Performance
Resonant dwell tests on crankshafts illustrate the superior
fatigue strength of steel grade 38MnVS5 compared with
SAE1548mod for the same bending section.

Data courtesy of Bifrangi, Sheffield

Additional Product Enhancements
Corus supplies steels with enhanced cleanness levels to customer or application specific requirements, for improved fatigue
performance in very highly loaded crankshafts. Corus offers improved machining steels with additions of tellurium for 
sulphide modification. 

Distribution of DI Fatigue Performance
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Steel grade: SAE1548mod

Crankshafts

Material Selection
Forged steel crankshafts offer higher strength and stiffness than the cast iron alternative. Lower through cost, controlled air
cooled steels are now preferred to traditional quench and tempered grades.

Strength and durability requirements determine the appropriate steel type. VANARD 925®, developed by Corus, offers higher
strength than carbon manganese steels and improved machinability compared with alternative microalloyed steels such as
38MnVS5.

Corus crankshaft steels are used by;
DAF, Daimler-Chrysler, Iveco, John Deere, MAN, Perkins, Saab, Scania, Volvo

Designation

SAE1548 mod

42CrMo4

38MnVS5 (C38mod)

38MnS6 (C38+N)

0.2% Proof
Stress (MPa) UTS (MPa) Elongation (%) Air Cooled

Quench &
Temper

Min Min MinMax

680

580

450

450

850

850

750

700

1000

1000

900

900

13

12

12

17

✓

✓

✓

VANARD 925 560 850 1000 12 ✓

✓
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