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Connecting Rods 

Engine

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

The rod and cap are usually
produced as a single unit and 
subsequently separated. Fracture
splitting of the rod and cap is the
latest major industry development
and gives significant cost saving
compared with conventional
machining.

Performance Requirements

Connecting rods operate under high loads requiring:

• High strength in both tension and compression

• High fatigue strength 

Highly efficient engines demand the lowest possible
component weight. More slender rod designs must have:

• Materials with good rigidity / high strength

• Weight consistency to facilitate engine balancing

Manufacturing Requirements

Forged steel offers the best combination of strength,
stiffness and cost. Cast iron rods are heavier and sintered
powder products are more expensive.

In future the rod and cap will be fracture split to minimise
cost for most volume produced connecting rods.

Lower through cost pressures demand:

• Elimination of a heat treatment process

• Improved machinability for high volume production

• Low distortion on fracture splitting

Material Requirements

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

• Air cooled forging steels develop the strength 
requirements without subsequent heat treatment

• 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 microstructure improves fracture splitting 
characteristics and minimises distortion

Material Developments

High proof and fatigue
strength steels are desirable.
Corus has developed, and is
validating, improved strength
steels which retain the
fracture splitting
characteristics and
machinability of 
existing grades. 
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Cap

Forming
forging, machining, 
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Corus Engineering Steels  PO Box 50  Aldwarke Lane  Rotherham  S60 1DW  United Kingdom
Telephone +44 (0) 1709 371234  Facsimile +44 (0) 1709 826233  www.corusengineeringsteels.com

Corus connecting rod steels are used by:
Caterpillar, Fiat, Ford, Iveco, John Deere, Opel, Perkins, PSA, Rover
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Material Properties 

Fatigue Strength

The S-N chart below compares data from fatigue tests on
the Corus branded and industry standard steel grades. The
fatigue limit is indicated by the horizontal part of the curve.
Materials with higher fatigue limits such as FRACTIM and
VANARD 925 can be used for connecting rods subjected to
higher loads.

C45S6

VANARD 925 C70S6

FRACTIM

500

450

400

350
105 106 107 108

S
tr

es
s 

(M
P

a)

Cycles to Failure

300

250

200

150

100

50

0
Min Max Average

FRACTIM

Min Max Average

500

400

300

200

100

0

C70S6

N
um

b
er

 o
f 

ho
le

s 
d

ri
lle

d
N

um
b

er
 o

f 
ho

le
s 

ta
p

p
ed

Material Selection
Controlled air cooled steels have largely replaced heat treated steels for connecting rod applications. Higher strength grades are
required for the heavier loads typically found in diesel engines and higher performance petrol driven cars. Weight reduction and
packaging constraints are also driving up the need for higher strength materials.

For conventionally machined rods, VANARD 925®, developed by Corus offers higher strength than the commonly used C45S6
grade and improved machinability compared with alternative microalloyed steels such as 38MnVS5.

FRACTIM® is a fracture splittable steel from Corus, with machining performance superior to the C70S6 grade initially developed
for this cost effective manufacturing route.

Machinability

The charts below illustrate the machinability benefits in
drilling and tapping operations achievable by the use of
FRACTIM compared to C70S6.

Drilling

Tapping

S-N Chart

Fracture
Splittable

FRACTIM C70S6
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✓

✓

✓

✓

✓

38MnVS5 580 850 1000 12 ✓

✓

Material Development 750 1000 1150 10 ✓ ✓

Connecting Rods4/09/03  25/3/04  10:51 am  Page 2


