
Diesel Injectors
Nozzles and nozzle body holders

Engine

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

Common rail and integral unit injector
systems accurately deliver fuel at 
high pressure for efficient 
combustion, better fuel economy 
and lower emissions. Corus’ high 
strength steels for nozzles, body holders
and unit injectors are produced to
exceptional cleanness levels for maximum
fatigue resistance.

Performance Requirements
Nozzles must have:

• High mechanical strength to tolerate the high            
system pressures

• Resistance to the fatigue stresses imposed by the fuel
delivery cycle 

• Durability at high combustion temperatures

Nozzle body holders are also subjected to high fatigue
stresses from pulsating fuel pressures. Additionally, 
weight and packaging constraints are demanding 
smaller components. 

Nozzle body holders and unit injector bodies therefore need:

• High mechanical strength to resist the ever increasing 
fuel pressures

• Fatigue resistance, especially in regions of high stress

Manufacturing Requirements
Nozzle production is a high volume operation which demands:

• Good machinability

• Appropriate heat treatment response to give the               
final properties

Nozzle body holders and unit injector bodies can be either
machined from bright bar, or hot forged then machined. A
heat treatment process follows machining. Optimal
processing of these components requires:

• Good machinability with special reference to gun drilling   
of small holes

• Minimum distortion on heat treatment

Material Requirements
For nozzles, Corus has developed a low carbon case
hardenable steel fulfilling the essential requirements for:

• Excellent machinability in the pre-heat treated,     
annealed condition

• High strength and fatigue resistance after heat treatment

• Strength at elevated temperatures

Nozzle body holder and unit injector bodies have more
demanding machinability requirements. For these 
applications Corus provides:

• Bars with exceptional straightness which are stress and 
defect free to avoid hole drift during gun drilling

• Controlled resulphurised or leaded steels to further 
improve machinability

In addition, all components demand:

• Clean steels for good fatigue resistance from a low 
overall inclusion content

Nozzle Body Holder

Nozzle

Forming
hot forged, machined,

gun drilled

Heat Treatment
case hardened, through

hardenened

Performance
strength, fatigue resistance

Design Criteria
Injection pressures,

engine temperatures, 
weight reduction, cost

Steel
composition
cleanness
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Steel grade: 2Ni2CrSteel grade: 42CrMo4

Diesel Injectors - Nozzles and nozzle body holders

Material Selection & Development

Diesel injection engineering is developing rapidly in response to the increasing service demands. Corus works closely with
manufacturers to develop steels that meet the needs for higher operating pressures, temperatures and reliability.

Nozzles

The 2Ni2Cr steel developed by Corus for injector nozzles has been tailored to meet the combined requirements of machinability,
strength, fatigue and high temperature durability. This steel is in use in the latest common rail systems, operating at pressures of
up to 1800 bar and temperatures in excess of 200°C. 

Nozzle Body Holders & Unit Injector Bodies

Medium carbon steels, sometimes resulphurised and / or leaded (e.g. C45Pb) are used for the less demanding applications
where machinability overrides fatigue considerations. Through hardening alloy steels (e.g. 42CrMo4) are needed for higher fuel
pressure systems where fatigue strength is more critical. On heat treatment these steels develop the required mechanical
strength and retain adequate machinability. Special clean steel practices are necessary to minimise inclusion content and further
improve fatigue properties.

The table below shows typical chemical compositions (wt %) for diesel injector steels.

Material Properties 

Consistency of Hardenability (Nozzle Bodies)

Calculated from the chemical composition, the ideal
diameter (DI) is a recognised measure of hardenability. Using
fully computerised control of steelmaking and models of
hardenability response, Corus' enhanced 42CrMo4 steel for
nozzle bodies achieves a 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 mechanical properties.

Consistency of Steel Cleanness (Nozzles)

Very clean steels have well dispersed and relatively few
inclusions. Oxygen content is an appropriate measure of
cleanness. Low oxygen levels are more difficult to achieve in
low carbon steels. Through close control of steelmaking
practice Corus' enhanced 2Ni2Cr nozzle steel consistently
achieves oxygen levels below 10ppm. These are well below
industry standards of 12-15ppm and more comparable with
the much higher carbon 1%CCr bearing steels for which
fatigue resistance, and therefore cleanness, is paramount.

Designation

C45Pb

42CrMo4

2Ni2Cr

C Mn S Cr Mo Ni Pb Component

0.45 0.65

0.42 0.90

0.175 0.50

0.045 

0.040 

0.035 

1.10

2.00

-

0.30

2.00

0.20 

-

-
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body holder

Nozzle
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Corus diesel injector system steels are used by:
Delphi, Denso.
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