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About this brochure

The Dana Sealing Products Group 
develops and manufactures 
sealing systems for current and 
future generations of commercial
vehicles under the Victor Reinz® 
brand name.  The Sealing Products
Group is part of the globally posi-
tioned Dana Holding Corporation, 
with thousands of employees 
across five continents, and head-
quarters near Toledo, Ohio, USA. 

*Medium-duty: 
Engine displacement 1 to 1.5 l; 
combustion chamber diameter 
100 to 120 mm
Heavy-duty: 
Engine displacement >1.5 l; 
combustion chamber diameter 
>120 mm
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This brochure focuses specifically 
on metal-elastomer (ME) and multi-
layer steel (MLS) cylinder-head 
gaskets for on-road and off-road 
solutions in the medium- and 
heavy-duty segments*.  Further 
information on cylinder-head 
gaskets for light commercial 
vehicles can be found in the 
publication Victor Reinz® Cylinder-
Head Gaskets.
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Sealing technology 
for the most demanding applications

The extremely high demands of
high-performance, efficient 
medium- and heavy-duty engines 
for on-road and off-road 
applications require the most 
advanced sealing technology. 
The new generation of engines 
must achieve emission regulations 
and maximize fuel efficiency. 
These challenges are achieved 
through innovative concepts, high 
exhaust gas recirculation rates, 
and combustion pressures up to 
250 bar, in addition to engine 
durability of over 1.5 million 
kilometers.

Dana develops sealing concepts 
that set new standards for 
commercial-vehicle engines. 
Even under the most rigorous 
conditions, Victor Reinz® gaskets 
provide reliable sealing results, 
far beyond the required engine 
lifetime.  This proven technology, 
along with state-of-the-art 
manufacturing equipment, ensures 
premier gasket performance 
for medium- and heavy-duty 
engines. 
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Dana’s global leadership

Dana performance defined

¬ Recognized for providing the 
world’s most innovative gasket 
solutions

¬ Holistic systems competence 
throughout development and 
manufacturing

¬ Top-quality products and high 
process reliability

¬ Global operations through new 
organizational structures

¬ Uniform, worldwide access to 
consulting, development,  
production, logistics, and 

 other services

Dana is an integral partner for 
virtually every major vehicle and 
engine manufacturer worldwide. 
Dana is a leading supplier of 
drivetrain, structural, sealing, 
and thermal technologies to the 
global automotive, commercial-
vehicle, and off-highway markets. 
Founded in 1904, Dana employs 
thousands of people across five 
continents.

MAN TGA Daimler ActrosVolvo FH12 DAF XF
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The Dana Sealing Products Group

The Dana Sealing Products 
Group has created a dedicated 
commercial-vehicle team, which 
concentrates exclusively on the 
needs of commercial-vehicle 
engine manufacturers – an 
approach that is unique to Dana. 
From consulting, development, 

and production to logistics and 
service, this team offers broad 
medium- and heavy-duty 
experience.

The aim of Dana’s strategy is to 
develop and manufacture the 
very best sealing products for 
commercial-vehicle engines – 
gaskets that meet tomorrow‘s 
challenges today with global 
design, production, logistics, and 
overall management strategies. 

Dana uses state-of-the-art 
equipment and manufacturing 
processes to produce MLS and 
ME cylinder-head gaskets with 
lengths of up to 1.5 meters.  For 
high flexibility in gasket design, 
the presses and laser welding 
machines are equipped to handle 
single-cylinder solutions as well 
as combinable concepts with 
four to six cylinders.  In addition, 
combustion chamber diameters 
of 100 to 200+ millimeters can be 
produced.  Scalable production 
concepts permit batch sizes of a 
few hundred to several hundred 
thousand units – at the highest 
quality levels and with the most 
cost-effective production 
conditions.

Daimler Actros Setra Evobus Iveco Trucker Freightliner Cascadia
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A dedicated approach to commercial-vehicle customers

Globalization, concentration, and 
modularization are the hall marks 
of today’s commercial-vehicle 
engine market.  The global growth 
in transport is giving new 
momentum to the entire logistics 
industry.  The long-term growth 
potential for high-performance 
but economical trucks in the 
medium- and heavy-duty class 
is excellent.  Apart from the 
established markets in Europe 
and North America, there is also 
increasing demand in emerging 
markets such as Russia, India, 
and China.

Dana has recognized and 
invested in this trend, in order 
to provide commercial-vehicle 
manufacturers with advanced 
sealing technologies.

Millions of medium- and heavy-
duty trucks are rolling off 
assembly lines worldwide, with 
fewer manufacturers than ever 
before.  Dana is committed to 
serving as a trusted partner for 
these manufacturers, guaranteeing 
excellent long-term solutions for 
the specific challenges of the 
commercial-vehicle market.

In addition, emerging modular 
strategies necessitate new 
sealing technology ideas and 
products, and global engine 
platforms and common parts will 
help companies achieve 
significant long-term cost 
savings.  Dana is focused on 
developing and providing multi-
purpose gasket designs, features, 
and materials to meet these 
future needs.
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Expertise: Cylinder-head gaskets for advanced 
commercial-vehicle engines

Dana has supported many of 
the international commercial-
vehicle engine projects with 
custom-designed cylinder-head 
sealing solutions and additional 
products, backed by millions of 
kilometers of in-vehicle and rig-
based durability testing. 

Many years of experience from 
Dana’s mass production applica-
tions with Caterpillar, Cummins, 

Daimler AG, DAF, Deutz, Ford, 
MAN, MTU Friedrichshafen, 
Navistar International, TATA, and 
other well-known industry leaders 
reflect the company’s renow-
ned technological expertise 
and global reach in the 
commercial-vehicle 
sector.
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Intelligent development from state-of-the-art manufacturing

From the first drawing to the 
perfect mass-produced gasket, 
Dana develops unique solutions 
that meet customer challenges. 
Throughout the process, the 
Dana commercial-vehicle team 
follows the principle of „One face 
to the customer”.  Customer 
projects are accompanied by 
several specialists from different 
disciplines under the guidance of 
one project leader.  In this way, 
the commercial-vehicle team 
guarantees smooth project 
handling for the customer, and 

simultaneously ensures that the 
necessary knowledge is always 
available, from the first inquiry 
through development and up to 
series production – in an inter-
national project environment if 
necessary.

To deal with the particularly 
demanding product range for 
commercial vehicles, Dana has 
created a dedicated master plan. 
Along with the commercial-vehicle 
team‘s concentrated knowledge, 
flexible and highly automated 

manufacturing provides the basis 
for individual gasket designs 
combined with cost-effective 
production conditions.  In the 
past few years, the company has 
invested enormous amounts of 
energy and capital into manufac-
turing.  The new presses and 
laser welding equipment repre-
sent the core of manufacturing 
procedures for truck cylinder-
head gaskets, and set new 
standards in sealing technology.

Dedicated manufacturing 
processes
Special truck presses with more 
than 1,000 tonnes of stamping 
force ensure previously unattainable 
component precision.  Here, in a 
single processing step, cylinder-
head gaskets are formed as a 
single work piece with lengths of 
up to 1.5 meters.  Combustion 
chamber diameters range from 
100 to 200+ millimeters.  Like 
the presses, the laser welding 
equipment is among the most 
modern in the sealing industry. 
Consequently, and in addition to 
outstanding welding speed and 
precision, the equipment also 
provides the possibility of 
component identification by 
means of a data matrix code.



Automated laser welding equipment Modern high-performance press

Laser marking
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Manufacturing efficiencies
Highly innovative rubber injection 
methods enable Dana to manu-
facture gaskets with practically 
no elastomer scrap, and newly 
developed tooling leads to 
injection processes with negli-
gible or zero waste.  This helps 
reduce the high cost of fluoropo-
lymer raw materials – savings that 
are passed on to the customer 
and that benefit the environment.

Investment in manufacturing 
Dana’s new machines for 
medium- and heavy-duty manu-
facturing have been designed to 
meet the requirements of today – 
and tomorrow.  Automation 
levels have been increased to 
meet the needs of higher work-
loads, and the entire production 
sequence has been prepared 
for scalable manufacturing 
processes with appropriate 

levels of automation.  In addition, 
technical manufacturing options 
ensure a high degree of gasket 
design flexibility, while meeting 
the highest quality standards.  
The result: Cylinder-head gaskets 
for commercial vehicles that meet 
all the demands of modern 
engines in a cost-effective 
manner.



Computer-aided development environment

Packaging systems: Disposable packaging (left); reusable packaging (right)
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A matter of design: 
Working together for the best sealing solution 

Close cooperation between 
engine and gasket manufacturers 
is crucial for achieving optimum 
gasket designs.  The earlier 
Dana´s commercial-vehicle team 
is involved in the development 
process, the better.  The first 
step is to determine the sealing 
system design parameters, 
then design the gaskets so that 
prototypes are similar to the 

final product.  This results in a 
cost-effective series production 
concept.  Networked worldwide 
manufacturing sites plus a global 
presence permit a production 
strategy that is optimally matched 
to customer requirements.

The Dana commercial-vehicle 
team consists of a highly efficient 
combination of sales, development, 

and production professionals. 
Every team member is a proven 
expert in his or her field.  In order 
to achieve the shortest through-
put time, the team works as a 
global network – from research to 
quality assurance.  This not only 
saves time, but also costs.

Dana design engineers are profi-
cient in numerous CAD applica-
tions, from CATIA and ProEngineer 
to I-DEAS and Unigraphics.  The 
complete cylinder-head gasket is 
based solely on design data from 
the commercial-vehicle engine.

From the beginning of every 
project, Dana team members are 
already thinking ahead to 
completion.  The assembly 
sequence on the production 
line is just as much a part of the 
design phase as safe packaging 
considerations and recyclability.  
After all, cylinder-head gaskets 
must not only support environ-
mentally sustainable engine 
concepts, but should also be 
recycled back into the value 
chain at the end of the product‘s 
life.



ISO/TS 16949: 
Including DIN EN 
ISO 9001 as well as 
specific customer 
requirements from 
all major manufac-
turers

The quality system: The high standard of Dana’s quality management system is reflected in the many 
certificates and awards from customers.  Dana is also pleased that the environment profits from the 
company’s work, as a number of environmental compatibility certificates prove. 

DIN EN ISO 
14001

Nissan: NX 96, 
Next 21 

Recognition 
Award

Volvo Cars 
Award of 

Excellence

Spirit of  
Innovation

PSA
Suppliers’ 
Award –

Innovation

OHSAS
18001

Certificate

Ford
Supplier
Design

Engagement

GM
Supplier

of the Year
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Quality right from the start

„First time – right design”

From development through to 
delivery, Dana‘s Quality Manage-
ment System ensures that all 
procedures are perfectly matched 
and satisfy customer requirements. 
This ensures transparency in the 
development process and fine 

Flexible workflow
The project teams at Dana consist of application 
engineers working together with development and 
design engineers, manufacturing and quality 
planners, logistics specialists, and purchasers 
to achieve a „first time-right design”. 
Comprehensive knowledge of all disciplines 
and suppliers involved is incorporated right 
from the start – in direct contact with the 
customer.

tuning with the customers’ engine 
developers and design engineers.

Victor Reinz® cylinder-head gaskets 
must comply with the strictest 
quality and environmental 
demands.  This is confirmed 

by numerous certificates and 
awards.  The company is certified 
to ISO/TS 16949, DIN EN ISO 
14001, and OHSAS 18001. 
But most important is the trust of 
Dana’s customers.
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Prototypes and test methods

Victor Reinz® cylinder-head gaskets 
endure a rigorous prototype process.  
In addition to undergoing virtual 
tests via finite element analysis 
(FEA), functional models are 
created at a very early stage 
using modern prototpe processes.  
Prototypes are manufactured 
with tools similar to those used 
in series production.  By testing 
the specific sealing functions, 
these close-to-series production 
prototypes provide extremely 
valuable information, helping to 

fulfill customer requirements in 
the shortest possible time.

Finite Element Analysis
Development time and costs can 
be greatly reduced using simu-
lated tests on virtual computer 
models.  Dana uses intelligent 
FEA software, which permits 
direct practical experience to be 
processed and incorporated into 
the calculation.  Close cooperation 
between Dana FEA engineers 
and development engineers leads 
to continuous improvement in 
simulation techniques.

Using FEA predictions, the 
developers then refine detailed 
investigations of all functional 
parts and their critical areas, and 
can exclude potential weaknesses 
in the design phase.  The overall 
system of engine block, cylinder-
head gasket, and cylinder head is 
always easier to evaluate in three 
dimensions.  Working closely with 
the customer on the real-time 
development of the gaskets and 
engine components proves to be 
an important advantage.

Dana’s FEA expertise is unique 
in the gasket industry.  No other 

manufacturer is so specialized in 
the targeted FEA of sealing sys-
tems.  More and more customers 
have recognized this advantage 
and request Dana’s support 
directly.

From prototype to mass 
production
The basis for absolutely faultless 
products is ensured by near-
series prototypes that can be 
manufactured with corresponding 
near-series methods and tooling.  
Therefore, with the exception of 
automated procedures, proto-
typing and series production make 
use of the same technology – in a 
seamless transition, if necessary.  
This is an important time advan-
tage.  All Victor Reinz prototypes 
are made with the highest quality 
standards and must pass the 
same stringent durability tests. 
In the initial development phase, 
Dana utilizes more than 20 of 
its own engine test benches 
worldwide, as well as chemical 
and physical laboratories in three 
development centers in Germany, 
North America, and Japan. 
A wide and comprehensive range 
of testing tools covers every 
possible need.

FEA Pressure distribution test (Fuji) Engine test benches
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Test methods conforming to international measurement procedures and standards

¬ Determining bead characteristics: On the hydraulic pulse generator for the FEM calculation. 
¬ Testing pressure distribution: On the cylinder-head gasket using pressure-sensitive film (Fuji film).
¬ Simulation of different installation conditions (temperature, pressure, sealing gap) using resonance 

pulsers: A realistic service life test model with a resonant vibration force of 500 kN has been specially 
created for truck applications.

¬ Static/dynamic sealing gap measurements: Sensors integrated in the cylinder-head gasket measure 
relative movement between engine block and cylinder head.

¬ Measurement of bolt force and the tightening sequence: Torques and torque angles are measured with 
a special wrench, and bolt forces are determined ultrasonically. 

¬ Porosity and roughness test: A static pressure test is performed at room temperature, followed by a 
sealing tightness test under thermal/dynamic loading.

¬ Checking the tools and stamped parts with micro-precision digital measurement methods.
¬ Support during selection, arrangement, and implementation of customer-specific test procedures.

Engine test benches

¬ Endurance test to customer specifications with freely selectable load and speed gradients. 
¬ Thermal shock tests down to -30 °C.
¬ Nitrogen pressure test: Before and during engine operation, the individual combustion chambers are 

subjected to internal pressures up to 120 bar using nitrogen. 
¬ Distortion and roughness measurements: Electronic measurements on the deck surfaces of engine 

block and cylinder head, before and after the engine is run.
¬ Measuring the change in bolt force: Using ultrasonics, the preload of head bolts can be determined 

before, during and after engine operation. 
¬ Examination of adjoining components for frictional damage, scoring, and fractures after the engine 

testing is completed.
¬ Measurement of remaining bead height and surface pressure distribution after the engine testing 
 is completed.

Resonance pulser Tactile sensing systems Tensile testing machines



¬ 13

Multi-layer steel and 
metal-elastomer gaskets

The overall forces exerted in 
commercial-vehicle engines, 
combined with higher component
dynamics, necessitate extremely 
robust cylinder-head gaskets. 
Compared with light-duty or 

automobile engines, commercial-
vehicle engines have more 
displacement per cylinder and 
combustion pressures of up to 
250 bar, which require higher 
bolt loads for optimum surface 
pressures.  Furthermore, due to 
the large dimensions involved in 
a six-cylinder, in-line engine with 
a one-piece cylinder head, the 
gasket is subject to enormous 
stresses from thermal dynamic.

The solutions for these demand-
ing challenges are MLS gaskets, 
ME gaskets, and combinations 
of both types.  Depending on the 
operating conditions (pressures, 
media, surfaces, component 
stiffness) and the cylinder liner 

concept (parent bore, top stop 
and mid/bottom stop), these can 
involve a variety of performance-
enhancing cylinder features (see 
the Glossary on page 16 for more 
details).  All of these elements 
serve one purpose – obtaining a 
reliable seal between the com-
bustion chamber and the back-
land (the sealing areas behind the 
combustion chambers) by con-
centrating a maximum amount of 
bolt force around the combustion 
chamber and finding a correctly 
balanced load distribution.
Suitable design elements are 
available for every combustion 
chamber concept, as well as 
selected elastomer qualities for 
metal-elastomer gaskets.  To seal 

Properties of MLS cylinder-head gaskets

¬ High temperature resistance
¬ High thermal conductivity
¬ High sealing capability
¬ Cross-sectional tightness
¬ Low setting tendency to eliminate the need 
 for retorquing
¬ Tight tolerances for shape and position
¬ Tight tolerances for installed thickness
¬ Reduced emissions through optimized 
 crevice volumes

Cross-section of a typical 
MLS solution



Developing new standards
In the early 1990s, European 
engine manufacturers presented 
the first diesel engines with direct 
injection.  Dana was one of the 
first manufacturers to develop 
gaskets for this new MLS 
technology. 

With todays ME gaskets, Dana 
has again set new standards for 
cylinder-head gaskets used in 
medium- and heavy-duty engines, 
creating individual solutions to 
meet present and future 
demands for efficient 
commercial-vehicles 
engines.
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Properties of ME cylinder-head gaskets

¬ Low setting tendencies result in minimum bolt force 
losses and no need for retorquing

¬ Wide bolt spacing
¬ Highest elasticity
¬ Reliable durability
¬ High temperature resistance 
¬ High thermal conductivity 
¬ High sealing capability 
¬ Cross-sectional tightness 
¬ Tight tolerances for shape and position
¬ Tight tolerances for installed thickness 
¬ Reduced emissions through optimized crevice volumes

lubricating oil and coolant, beads 
in spring steel layers and elastomer 
profiles are used.  Because 
elastomer profiles only require a 
low sealing pressure, the required 
bolt force is determined mainly by 
the necessary combustion chamber 
sealing.  This concentration of 
bolt force around the combustion 
chamber permits significantly 
higher combustion pressures to 
be sealed with the same or even 
reduced bolt forces.  In order to 
obtain an optimum metal/elastomer 
bond and higher durability, the 
elastomer profiles are applied by 
means of the surface molding 
process, while edge molding is 
used to obtain higher profiles 
with a longer working stroke.

Cross-section of a two-layer 
metal cylinder-head gasket 

with ME insert
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Basics: 
Multi-layer steel and metal-
elastomer cylinder-head gaskets
MLS cylinder-head gaskets con-
sist of two to five sheets of spring 
or carbon steel.  Reliable sealing 
of gases and liquids requires an 
optimum combination of macro 
and micro sealing. 

With macro sealing, differently 
shaped beads and stoppers, plus 
the elastic properties of the spring 
steel, ensure the necessary line 

pressure around the combustion 
chamber and in the backland.  
The micro sealing function of 
MLS gaskets is provided by 
partial or full-surface elastomer 
coatings that fill out component 
roughnesses.  For the highest 
sealing demands, Dana relies on 
ME gaskets.  Here, vulcanized 
or molded-on elastomer profiles 
provide macro and micro sealing 
against liquid media.
 
MLS and ME cylinder-head 
gaskets may also be used in 
combined versions.

Further optimization of surface 
pressure distribution around 
the combustion chamber or in 
selected backland regions of the 
cylinder-head gasket is achieved 
by means of height-profiled 
sealing elements, plus suitably 
located and adapted supports – 
the stopper elements.  In addition, 
backland stoppers provide 
optimized sealing of distortions 
due to liners and along the 
bearing axis by providing support 
for the outer cylinders, thus 
counteracting possible flexing of 
the cylinder head.
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¬ Topography: Height-profiled sealing elements used to adapt to 
locally different component properties and/or high temperature 
loads.  The individual adaptation generates optimized line 

 pressures as well as highly uniform pressure conditions.

¬ Coating: Elastomers applied to the gasket surface by means of 
screen-printing or curtain coating (layer thickness 5 to 40 µm).

¬ Edge molded: Procedure for injecting elastomer profiles onto the 
edges of the metal gasket core.

¬ Surface molded: Procedure for injecting elastomer profiles onto the 
metal core of a gasket.

¬ Wave-Stopper® HD spacing layer: Wave-Stopper HD designed in 
combination with special carbon steels and stainless steels.

¬ Wave-Stopper® HD technology: Several concentric waves embossed 
into a spring steel sheet.  The high stiffness of this arrangement 
leads to a locally increased sealing pressure.  The decisive 

 difference to conventional rigid stopper elements is the very good 
elastic recovery behavior.

¬ Omega bead: Elastic beads with special tensile and flexing 
 properties embossed into carbon steel or stainless steel sheets. 
 By means of the defined deformation, a plastic or elastic adaptation 

to the engine block and cylinder head is obtained.  The required 
stiffness is determined by the number of beads.

¬ Elastic bead: Bead embossed into a spring steel sheet that exhibits 
very good elastic spring properties – distinguished between full [1] 
and half [2] beads.

¬ Stopper: Protrusion within the gasket for local support and 
 adaptation of sealing pressure distribution.

Glossary

1
2
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Variety: 
Individual solutions for individual engines

Modern commercial-vehicle 
engines are significantly different 
from earlier generations.  The 
market is characterized by a vari-
ety of engine concepts, as well as 
a clear trend toward six-cylinder, 
in-line engines.  Dana recognized 
these developments at an early 
stage and adapted its prototy-
ping and manufacturing facilities 
accordingly, to meet the new 
challenges of this industry.

The functional principles of 
cylinder-head gaskets for 
commercial-vehicle engines 
are comparable to those of 
automobile engines. 
However, the distinct 
differences lie in the engine 
design and especially the 
configuration of the liner 
concept.  Globally, the 

most widely used concepts are 
integrated cylinder liners (parent 
bore), hanging cylinder liners (top 
stop liners), and standing cylinder 
liners (mid/bottom stop liners). 

Victor Reinz® gaskets provide 
engine-specific solutions for 
each of these liner concepts – 
cylinder-head gaskets that provide 
optimum sealing in every situation 
and are ahead of the competition. 
No matter how high the pressure, 
how aggressive the media to be 
sealed, how rough the surface or 
how stiff or flexible the components 
are, Dana can provide an ideal 
cylinder-head gasket for every 
engine and every liner.
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Liner concepts: 
Parent bore, top stop, and mid/bottom stop

Parent bore

¬ This type of design is based on a cylinder liner that is cast into the 
crankshaft housing or the cylinder block, making it an integral part 
of the casting.  The wear resistance of the integral cylinder liner is 
usually improved by hardening, coating or phosphating.  The parent 
bore design is also known as a sleeveless concept. 

Top stop

¬ The hanging cylinder liner is a wet or dry sleeve fitted into the cast 
crankshaft housing.  The main feature of the top stop liner is the 
protruding flange on the upper edge.  It is known as a hanging liner 
because the flange acts as an upper fixing point.

Mid/bottom stop

¬ The mid/bottom stop cylinder liner is constructed in a similar way to 
the top stop cylinder liner.  The main fixing points of these liners are 
not at the top, but either in the middle or at the base or lower edge. 
In contrast to the top stop liner, mid/bottom stop liners are known as 
standing cylinder liners. 
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Systematic solutions: Liner concepts and gasket designs

In commercial-vehicle engines, 
the liner concept drives the 
cylinder-head gasket design, 
the choice of suitable steels and 
elastomers, and the function 
of the combustion chamber 
and backland sealing concepts. 
Modern engine concepts are 
following a clear trend toward 
higher combustion pressures and 
simultaneous weight reduction.  
Due to the resulting higher 
demands placed on cylinder-
head gaskets, the future definitely 
lies with ME gaskets.  This 
technology provides optimum, 
individually adapted solutions 
for all challenges presented by 
commercial-vehicle engines – 
for every engine and every liner 
concept.

The matrix on pages 21 to 23 
presents an overview of Victor 
Reinz® sealing solutions – 
structured according to the liner 
concepts of parent bore, top stop 
liner, and mid/bottom stop liner.

Parent bore
In order to obtain optimum force 
concentration around the 
combustion chamber with the 
parent bore design, the cylinder-
head gasket must contain a 
design element that generates a 
protrusion.  This element permits 
the components to be clamped 
so that most of the bolt force is 
concentrated around the 
combustion chamber.  Possible 
design elements are the omega
bead in combination with a 
circular bead, the Wave-Stopper 

HD technology, and the Wave-
Stopper HD spacing layer.  The 
elastic behavior increases from 
the omega bead through the 
Wave-Stopper HD spacing 
layer up to the Wave-Stopper HD 
technology, but plastic behavior 
is reduced.

For cylinder-head gaskets made 
from cold-rolled carbon steel or 
annealed stainless steel, Dana 
uses the omega bead – a bead 
that does not exhibit increased 
tensile strength, but has a plastic 
behavior.  For hardened carbon 
steels (tensile strength ≤ 1000 
N/mm²), the Wave-Stopper HD 

spacing layer offers ideal 
conditions.  The top solution 
for spring steel cylinder-head 
gaskets is the Wave-Stopper HD 
design.

With this special heavy-duty 
design element, Dana engineers 
have succeeded in transferring 
their design expertise from auto-
mobile engines to commercial-
vehicle engines.  Instead of 
beads, the Wave-Stopper HD 
design consists of several 
concentric waves that are 
embossed into the stainless 
spring steel.  Due to the resulting
protrusion, more than 80% of 
the bolt force acts directly on the 
combustion chamber, so the 
multiple pressure lines provide 
additional sealing potential. 
Moreover, the Wave-Stopper HD 
design exhibits an elastic 
behavior that compensates 
dynamic component movements.

In order to obtain an optimum 
topographic layout, Dana places 
great emphasis on FEA.  
The result is a harmonized 
pressure distribution around the 
combustion chamber with ideal 
performance under all engine 
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operating conditions – at every 
temperature and every combustion
pressure.

Top stop
With top stop liner concepts, 
the necessary increase in force 
around the combustion chamber 
is generated by means of the liner 
protrusion.  If this protrusion is 
not sufficient, additional integral 
elements of the cylinder-head 
gasket must provide the 
necessary force concentration. 
As with the parent bore design, 
the protrusion can be generated 
by the omega bead in combination 
with a circular bead, the Wave-
Stopper HD technology, or the 
Wave-Stopper HD spacing layer.  
Due to the excellent recovery 
properties, the best sealing effect 
is obtained with a purely elastic 
element.

For the most demanding 
applications, Dana prefers three-
layer gasket designs with a 
central active layer in which the 
elastic bead lies in the direct line 
of force. 

The active layer simultaneously 
acts as support for the elastomer 

profiles, which are applied either 
in the edge-molding or the 
surface-molding process.

Mid/bottom stop
The protruding liner of the mid/
bottom stop concept exhibits an
elastic behavior, because the 
liner is seated relatively far down 
and the entire gasket height can 
act as an elastic spring element. 
Because the liner is sufficiently
elastic in this case, omega 
beads and the Wave-Stopper HD 
spacing layer provide the best 
results, as they adapt plastically 
to engine conditions.

Due to their plastic behavior, suit-
ably designed omega beads or 
the Wave-Stopper HD spacing
layer adapt topographically, 
where an additional sealing 
topography can be generated in 
the gasket by means of multiple 
beads.  Furthermore, additional 
inserts with an elastomer lip can 
be integrated in the metal core. 

The inserts are laser-welded onto 
the embossed protrusions of 
the metal core and may be fitted 
with curved welded plates for 
height compensation.  Especially 
if space is limited, the elastomer 
profiles can also be injected 
directly onto the edges of the 
metal core using the edge 
molding process.
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Multi-layer steel cylinder-head gasket: 
Innovative gasket systems for new engine concepts

Combustion chamber sealing 
elements with a permanent, raised 
profile and simultaneous elastic 
behavior provide the best results for 
parent bore engines.  This is where 
experts rely on Victor Reinz® solutions 
(i.e. the Wave-Stopper HD technology, 
and the Wave-Stopper HD spacing 

layer).  Depending on combustion 
pressure, component stiffnesses, 
and bolt forces, individual beads or 
elastomers are used for media sealing 
in the backland.  Moreover, elastomer 
lips applied by means of the surface-
molded procedure offer manufacturing 
advantages.
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Due to the rigid behavior of the cy-
linder liners, elastic sealing elements 
are preferred for top stop engines.  
With sufficient liner 
protrusion, elastic beads with 
outstanding recovery properties offer 
the highest sealing potential. With 
low liner protrusion, Wave-Stopper 

HD technology solutions with addi-
tional elastic behavior are preferred.  
The solution for media sealing in the 
backland is based on beads, elasto-
mers, or elastomer lips.
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Standing liners have their own pro-
nounced elastic behavior, enabling 
them to compensate for correspon-
ding component dynamics.  Conse-
quently, combustion chamber sealing 
elements with very good plastic 
adaptation behavior, omega beads or 
specially designed Wave-Stopper 

HD spacing layer are an ideal combi-
nation.  Due to the high liner move-
ment, a media seal with utmost reco-
very is required – a feature provided 
by elastomer and insert solutions in 
particular.

El
as

tic
 b

eh
av

io
r

El
as

tic
 b

eh
av

io
r

Backland sealing Design options

Topography
Backland 
stoppers

Co
m

bu
st

io
n 

ch
am

be
r s

ea
lin

g

++ + +
Height 

adaptation

++ + Beads

Bottom stop

Backland sealing Combustion chamber sealing



¬ 24

Materials: 
Hard as steel and flexible as rubber

The outstanding functional prop-
erties and the top performance 
characteristics of Victor Reinz® 
commercial-vehicle cylinder-head 
gaskets are the result of innovative 
research and development.  
To ensure that the materials meet 
the highest quality demands, they 
are subjected to stringent selection 
and testing criteria, which are 

documented in corresponding 
Dana specifications.  Among
the most important materials 
for cylinder-head gaskets for 
medium- and heavy-duty engines 
are a wide range of high-perfor-
mance sheet steels with specific 
properties, as well as top-grade 
elastomers and coatings.  These 
provide the foundation for 

cylinder-head gaskets with 
maximum flexibility in regard 
to performance, durability, and 
price.

Steel materials
Dana uses high-grade sheet steel 
for the active layers of cylinder-
head gaskets.  Even after stamping 
the beads, the sheets retain their 
excellent spring properties and 
high tensile strength.  The steel 
quality for bead rings ranges from 
carbon steel to stainless steel.   
For Wave-Stopper HD technology 
designs, only spring steel is used.

The widest range of variation is 
possible with the spacing layer. 
Because the spacing layer may 
either serve a functional purpose 
or only provide additional thick-
ness, different steel qualities – 
from carbon steel to stainless 
steel – are used.  To protect 
carbon steel from corrosion, it is 
either aluminized or galvanized.  
For spacing layers with folded 
edges in the stopper area or for 
omega beads, sheet steel quality 
must be easy to emboss while 
meeting stress resistance, adapt-
ability, and damping requirements.
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Dana
designation FPM70-46 FPM70-10 VMQ50-10 VMQ70-10 ACM50-10 ACM60-11 AEM65-10 EPDM60-10 HNBR65-10

Chemical 
description Fluorine rubber Silicone rubber Acrylic rubber Ethylene 

acrylic rubber

Ethylene 
propylene 

diene rubber

Hydrated 
nitrile butadi-

ene rubber

Color Black/white Black/white Grey Blue Black/white Black/white Black/white Black/white Black/white 

Hardness
DIN53 505  
(Shore-A)

70±5 70±5 47±5 70±5 50±5 60±5 65±5 60±5 62±5

Tear resistance
DIN 53504-S2
(N/mm2)

≥ 9 ≥ 9 ≥ 7 ≥ 5 ≥ 8 ≥ 9 ≥ 12 ≥ 8 ≥ 12

Ultimate 
Elongation
DIN 53504-S2  (%)

≥ 150 ≥ 150 ≥ 450 ≥ 150 ≥ 250 ≥ 200 ≥ 180 ≥ 250 ≥ 200

DVR
DIN ISO 815 B

≤ 40% ≤ 40% ≤ 30% ≤ 25% ≤ 20% ≤ 20% ≤ 35% ≤ 40% ≤ 45%

Temperature 
range

-25 up to  
200°C

-15 up to  
200°C

-40 up to  
200°C

-40 up to  
200°C

-30 up to  
150°C

-30 up to  
150°C

-30 up to  
160°C

-40 up to  
130°C

-30 up to 
140°C

Peak temper-
ature 230°C 230°C 230°C 230°C 160°C 160°C 170°C 140°C 150°C

Price (€/kg) > €€€€€  €€€€ €€ €€ €€ €€ €€ € €€€€
 Elastomer compounds: The table shows the elastomer compounds used by Dana in series production, as well as the basic 
physical properties.  For more detailed information, ask for the technical data sheet.

Elastomers
All elastomers used in Victor 
Reinz® gaskets are developed 
inhouse to meet the highest
quality standards.  They are highly
specialized, and have been
optimized to comply with the 
specific demands of commercial-
vehicle engines.  When used as a 
coating for the active functional 
layer, they provide reliable micro 

sealing.  To ensure optimum func-
tional properties, the elastomers 
are verified before the production
process for composition, viscosity,
and solids content.  After production, 
the exact layer thickness and/
or profile height, as well as the 
adhesive properties, are tested.  
Some of the most outstanding 
properties in Dana’s range of 
coating materials include excel-

lent slip characteristics, high 
resistance to media, and func-
tion-optimized flow behavior – 
characteristics that also apply to 
elastomer coatings.
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Fluorine rubber for standard 
solutions
Dana never compromises when 
it comes to selecting the rubber 
materials for Victor Reinz® ME 
gaskets.  Top-quality fluorine 
rubber (FPM) is the first series 
solution for all cylinder-head 
gaskets.  FPM (also known under 
the trade name Viton®) is a gasket 
material with high thermal and 
chemical resistance.  Contrary to 
other elastomers, it withstands 
hydrocarbons such as fuel and oil – 
also at elevated temperatures – 
without swelling or decomposition. 

This gives FPM the ideal 
properties for use in cylinder-
head gaskets for commercial-
vehicle engines.  For special 
requirements, other elastomers 
can also be combined to provide 
the necessary sealing function.

The advantages of the insert 
technology, and a procedure that
enables rubber injection by means
of surface molding, enable the 
use of cost-effective elastomers; 
the material is used only partially 
and therefore media-specifically.  
Acrylic rubber (ACM) is ideally 
suited for oil applications, but it is 
not resistant against water and 
antifreeze agents.  In this case, 
ethylene propylene diene monomer 
(EPDM) provides the best solution – 
although it swells strongly in oil.

The elastomer is critical to the 
quality of ME gaskets.  The rubber 
must provide optimum performance
in combination with the metal to 
guarantee a perfect sealing func-
tion.  Dana’s expertise and expe-
rience in working with elastomers 
in gasket technology ensures that 
customers receive knowledgeable 
solutions.

Elastomer versus half beads
Due to the elastic movement of 
the liner, cylinder-head gaskets 
designed specifically for mid/
bottom stop concepts must be 
able to compensate high dynamic 
movements in the backland. 
Here, the higher elasticity of 
rubber offers clear advantages 
over pure MLS gaskets or half 
beads.  While half beads require 
a surface pressure from 10 up to 
20 N/mm², elastomer provides 
a comparable sealing tightness 
with a pressure of just 2 to 2.5 
N/mm².  In addition, the ME solution 
exhibits a considerably higher 
endurance, making these gaskets 
attractive for applications in top 
stop and parent bore designs. 

Elastomers
International 
abbreviation

FPM VMQ ACM AEM EPDM HNBR

Chemical 
description Fluorine rubber Silicone rubber Acrylic rubber Ethylene acrylic 

rubber
Ethylene propyle-
ne diene rubber

Hydrated nitrile 
butadiene rubber

Fuel + – – – – o

Coolant + o – – + o

Oil + o + + – +

Chemical resistance of different elastomer qualities: The table gives a survey of the different elastomer groups 
that are used for engine-related seals and gaskets. 
+ suitable   o satisfactory   – unsuitable

SAMPLE

Viton® is a registered trademark of DuPont Performance Elastomers.
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Victocor® 500 cylinder-head gaskets

Victocor® 500 cylinder-head 
gaskets were developed by Dana 
specifically for high-performance 
diesel engines.  Graphite-based, 
they are designed for commercial-
vehicle engines with medium to 
high ignition pressures and 
temperatures.  Since their intro-
duction to the market in 2000, 
Victocor 500 cylinder-head 
gaskets have captured a 
significant market share in the 
medium- and heavy-duty engine 
sector – particularly in the USA – 
with impressive growth rates.

A steel core is clipped onto a 
graphite layer, and this core is 
then laminated onto a reinforcing 
steel sheet.  A temperature-
resistant adhesive ensures 
especially high bonding.  A steel 
wire ring acts as a border to the 
combustion chamber, where it is 
held by means of a stainless steel 
flange.  The middle steel layer ef-
fectively supports the combustion 
chamber border and prevents 

Design advantages of Victocor® 500 cylinder-head 
gaskets *

¬ Robust reinforcement with steel sheet layers
¬ High-strength border of the combustion chamber
¬ High sealing potential for medium to high combustion 

pressures
¬ Excellent adaptability properties
¬ Elimination of flange fractures
¬ Lower bolt force loss than with other fiber composite 

solutions
¬ Secure sealing of high liner protrusions
¬ Insensitive to mechanical and thermal movement
¬ Designed for critical surfaces and high roughness

* Compared with other fiber composite solutions

blow-out with high cylinder 
pressures.  Flange movement 
against the gasket body is 
significantly restricted.  
This results in lower wear, which 
eliminates flange fractures. 
Similarly, using a thinner graphite 
layer leads to a stiffer spring 
constant, which provides higher 
resistance against thermal 
stresses.

Only the center layer is varied for 
adapting the thickness of the 
Victocor 500 cylinder-head 
gasket so the thickness of 
the graphite layer 
remains constant 
for an unchanging 
optimum seal, 
which already occurs at 
relatively low surface pressures. 

In addition, compared to other 
fiber composite solutions, 
Victocor 500 cylinder-head 
gaskets reduce loss of bolt force 
by up to 30% and also reliably 
seal larger protrusions in 
engines with cylinder 
liners.

Cross-section
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As a specialist in gasket technology, Dana offers a 
comprehensive range of innovative sealing systems – 
from gaskets for engines, transmissions, and the 
entire exhaust gas system to shielding components 
and systems, and plastic valve cover modules.

The Victor Reinz® product range: 
More than just cylinder-head gaskets

The Victor Reinz® product range

¬ Single and MLS gaskets
¬ Metal gaskets with full surface or partial 
 elastomer coating
¬ Metal gaskets with fiber-reinforced elastomer 

coating 
¬ Special gasket solutions for exhaust gas and 

high temperature areas
¬ Sensor gaskets for temperature measurement
¬ Fiber composite gaskets
¬ Graphite gaskets
¬ Screen-printed gaskets 
¬ Elastomer form seals
¬ Elastomer-metal seals for engine components 

and ancillaries
¬ Shielding systems for thermal insulation
¬ Heat shields with integral acoustic shielding
¬ Multi-functional valve cover systems with 

efficient oil mist separation
¬ Window gaskets (sealing systems with cable 

ducts through sealing layers)
¬ Oil pan modules with integrated sensors and 

components
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Outlook and trends: 
The future has no limits
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Dana has long demonstrated 
comprehensive expertise in 
performance, quality, and value 
to the commercial-vehicle engine 
markets throughout the world. 
High-performance cylinder-
head gaskets from Dana ensure 
reliable travel on truck routes 
worldwide, over millions of kilo-
meters every day.

The commercial-vehicle industry 
demands the highest quality 
sealing systems at a compet-
itive price – in any quantity. 
Dana meets these challenges by 
providing complete solutions that 
combine excellent quality 
products, expert guidance, 
customer-oriented service, 
precisely tailored packaging 
concepts, global logistics, and 
state-of-the-art production 
equipment that has been adapted 

Victor Reinz® cylinder-head gaskets.  For the world’s most beautiful truck routes.
 
 The Panamericana:  25,750 kilometers of natural beauty from Alaska, USA, to Tierra del Fuego.
 Route 50: 5,150 kilometers „from sea to shining sea” across the USA.
 Highway 1: 20,000 kilometers of Big Country along Australia’s coastal highway.
 The E45: 4,920 kilometers through multi-lingual Europe from Kaaresuvanto in Finland to Gela in Italy.
 The E30: 6,050 kilometers toward the sunrise from Cork in Ireland to Omsk in Russia.
 The AH1: 20,557 kilometers across half the world from Tokyo across Korea and China into the border 
  region between Turkey and Bulgaria.

to cope with future developments 
in the commercial-vehicle sector. 

Reducing fuel consumption 
and emissions is the greatest 
challenge of coming years – 
especially for commercial-vehicle 
engines.  This demand will also 
have a significant influence on 
cylinder-head gasket develop-
ments.  Higher combustion 
pressures (to 250 bar), increased 
thermal stresses, more light

weight construction, and 
increased exhaust gas recircu-
lation will all influence gasket 
design.

Dana is prepared to meet these 
and any other challenges that 
emerge by continuing to satisfy 
customers through Dana’s strong 
technical expertise and passion 
for innovation. 
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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, structural, 
sealing, and thermal technologies to 
the global automotive, commercial-
vehicle, and off-highway markets.  
Founded in 1904, Dana employs 
thousands of people across five 
continents.

What Can Dana Do For You?
Dana provides high-quality product 
solutions in four core areas of the 
vehicle – drivetrain, structural, seal-
ing, and thermal systems.  This lineup 
of technologies from one source is 
designed to offer flexibility to vehicle 
manufacturers around the world – 
whether in automotive centers or 
emerging markets – and ensures that 
customers get the latest state-of-the-
art technologies, as well as products 
adjusted for specific local markets. 
With technology centers strategically 
located throughout the world, Dana 
engineers have the superior resources 
to develop, design, test, and manu-
facture to suit individual customer 
needs.  This close collaboration al-
lows Dana to create everything from 
advanced single components to fully 
integrated modular systems.
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