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Cylinder-head Bolts -
Strong Joints for Perfect Sealing

Connecting Element
Cylinder-head bolts are the con-
necting elements between engine
block, cylinder-head gasket, and
cylinder head. The bolt tightening
force is an important factor for
the mutual sealing of combustion
chamber, lubricant and coolant
channels, and the ambient air.

A task that must be performed
perfectly with cold or extremely
hot engines, at negative and high
positive pressures.

Surface Pressure

When tightening (torquing) the
cylinder-head bolts, the bolt force
generates the so-called surface
pressure, which is essential for
achieving a perfect seal. Hereby,
and in combination with the
applied torquing method, the bolts
have a strong effect on surface
pressure quality.

A
When torquing the cylinder-head bolts, the bolt force generates a
surface pressure, which is essential for achieving a perfect seal.

Surface pressure describes the force per unit of
contact surface area between two components,
e.g. between cylinder head and head gasket,

or engine block and head gasket. As opposed
to the clamping force, surface pressure is not
constant across the entire contact area.
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Special Bolts for Higher Bolt Forces

Innovative Development Needs

No Retorquing

For economic reasons, engine

builders developed head gaskets
in the 80s that do not require re-

torquing. The assembly of cyl-

inder heads without having to

retorque the head bolts repre-

sented a technical innovation for
series production. Similarly, when
re-placing a head gasket, torqu-

ing in several steps was no longer

necessary.

This objective was only achievable

through optimum matching of all

Stretch bolts are designed so that they can
be elongated beyond their elastic limit into
the plastic region without problems. When a

which pre-loads them into the plastic region.
Consequently, no retorquing is necessary.
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specific tightening torque has been reached, the
bolts are turned further through a defined angle,

J

the components involved. A tight,
compound joint of engine block,
cylinder-head gasket, cylinder
head, and head bolts.

Stretch Bolts

Bolts that are tightened beyond
their elastic limit (yield point) into
the plastic region ensure high and
uniform bolt clamping forces. An
important prerequisite for reliable
sealed joints without retorquing.
In this respect, stretch bolts offer
decisive advantages over rolled
shank bolts. By reducing its shaft
diameter, the bolt is able to
respond elastically to dynamic
sealing gap movements, i.e. ad-
aptation is greatly improved.

Torque-angle Method

In the first step, the bolt is snugged
down to the cylinder head by
means of a pretorque. With the
second step, the so-called torque
or tightening angle, the bolt is
tightened into the plasticregion,
i.e. beyond its elastic range.

Using the torque-angle method,
the variations in bolt clamping
force lie in a range of +10%.
Using the simple torquing
method with several steps, the
variations will be within +30%
of the calculated bolt clamping
force. The reasons for this lie in
the dispersion range of torque
values and the overall coefficient
of friction, i.e. the friction occur-
ring under the bolt head and in
the threads.

|

Advantage of stretch bolt: As
opposed to a rolled shank bolt, it
can be tightened beyond its elastic
limit (yield point) into the plastic
region — a guarantee for high and
uniform bolt clamping forces.



Safety with New Bolts

With the torque-angle method,
the head bolts are elongated
plastically, i.e. permanently. After
disassembly, they are clearly
longer than new bolts. During
the engine’s warm-up period, the
bolt is stretched even more. This
applies in particular for all-alu-
minium and bi-metal engines, as
the two materials have different
thermal expansion rates.

In the worst case, a bolt that is
reused can break, or it can «bot-
tom» in the threaded hole of the
engine block and cause damage.
For safety reasons, cylinder-head
bolts should therefore always be
used only once.

You Can Trust the Dana
Specialists

Cylinder-head bolts guarantee

a secure and releasable joint.
However, this does not mean that
the same bolt can be reused for
the same application. When reas-
sembling a cylinder head, always
make sure to use new head bolts.
The result will be a high sealing
pressure for a reliable and tight
joint.

Make sure to use head bolts
exclusively from quality manufac-
turers. Victor Reinz cylinder-head
bolts comply with all manufacturer
specifications, and are matched
perfectly to our head gasket sets.
Of course, the torquing guidelines
are always supplied.

TIP FROM THE EXPERTS

With the torque-angle tightening method, the head

bolts are elongated permanently. Therefore, cylinder
head bolts should only be used once for safety
reasons.

>
Torque-angle method using pre-
torque and tightening angle.
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Practical Tips: Preparation and Cylinder-head Installation

The first steps ...
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1. Carefully clean the sealing surfaces of engine 2. Use a straightedge to check the surface flat-
block and cylinder head — dirt and gasket nesses; longitudinally and transversely.
remnants on the surfaces are a frequent sour-

ce of trouble.

3. Remove any gouging, component distortions, 4. Observe the minimum dimensions of engine
grooves or scores, e.g. by surface grinding in block and cylinder head according to the
a specialist workshop. manufacturer’s specifications, as well as the

specified head gasket thickness.

5. Clean the bolt hole threads, and remove any 6. Position the head gasket accurately on the
contamination, oil and water, e.g. with a blast engine block. Do not use any additional seal-
of compressed air. ing compounds, grease or oil.
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Replacing the Cylinder-head Bolts

... the next steps

7. Fit the cylinder head, and take care not to 8. Always use new head bolts.
damage the head gasket during assembly.

9. Lightly lubricate the bolt thread and the 10. If the manufacturer specifies the use of a
bottom of the bolt head by applying a small washer, lightly lubricate both sides.
quantity of oil to a rag and rotating the bolt in
the oily rag.

- %

. Only use approved and recommended anti-
freeze agents and corrosion inhibitors.

regarding the tightening sequence for the
head bolts - the instructions are not only
different according to manufacturer, but can
also vary depending on engine type.
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About Dana Holding Corporation
Dana is an integral partner for virtually
every major vehicle and engine manu-
facturer worldwide. Dana is a leading
supplier of drivetrain, sealing, and
thermal technologies to the global
automotive, commercial-vehicle,
off-highway markets and for industrial
applications. Founded in 1904, Dana
employs thousands of people across
five continents.

What Can Dana Do For You?

Dana provides high-quality product
solutions. This lineup of technologies
from one source is designed to offer
flexibility to vehicle manufacturers
around the world — whether in auto-
motive centers or emerging markets
— and ensures that customers get

the latest state-of-the-art technolo-

gies, as well as products adjusted for
specific local markets. With technol-
ogy centers strategically located
throughout the world, Dana engineers
have the superior resources to de-
velop, design, test, and manufacture
to suit individual customer needs.
This close collaboration allows Dana
to create everything from advanced
single components to fully integrated
modular systems.
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