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Engine components

The optimum piston for every engine.

ECOFORMZ® pistons with

pivoted side cores

Weight-optimised pistons for pas
senger car petrol engines. These pis
tons o er low weight with high struc-
tural rigidity thanks to a special cast
ing technology.

AUTOTHERMATIK ©/
HYDROTHERMATIK ® pistons
These pistons are used predomi
nantly in passenger car petrol and
diesel engines subjected to heavy
loads. They feature cast-in steel
strips, but are not slotted. This gives
the piston a uniform body with
greater strength.

Cast solid-skirt pistons

Piston crown, ring belt, and skirt
form a robust unit. Such pistons
have a long service life and are used
in petrol and diesel engines. Their
applications range from model
engines to large engines.

AUTOTHERMIK ®/
HYDROTHERMIK © pistons

These smooth-running pistons are
mainly used in passenger car
engines. They feature cast-in steel
strips and are slotted at the transition
from the ring belt to the skirt area.

Forged solid-skirt pistons

These pistons are predominantly
tted in series production engines
subjected to heavy loads, as well as
in motorsport engines. The manu
facturing process gives these pistons
increased strength and allows for
smaller wall cross sections and a
reduction in piston weight.



Pistons with cooled ring carrier
With these pistons, the ring carrier
and cooling gallery are combined to
form one system in a special manu
facturing process. This provides the
pistons with signi cantly improved
heat transfer properties at the rst
ring groove.

Ring carrier pistons with

pin bore bushings

These pistons for diesel engines fea
ture ring carriers made of special
cast iron that are cast into the piston.
This increases wear resistance, par
ticularly in the first groove. Pin bore
bushings made from a special mate
rial increase the pin bore’s load
capacity.

FERROTHERMZ® pistons

These pistons comprise a steel pis-
ton crown and an aluminium piston
skirt that are connected with the pis
ton pin. Due to increased strength
and a low wear rate, these pistons
make it possible for diesel engines
subjected to particularly high loads to
comply with low exhaust and emis
sions limits.

MONOTHERM © pistons

This single-piece, forged steel piston
has an extremely high structural
rigidity and was developed for mod
ern combustion chambers with pres
sures of more than 250 bar. The ver
sion with connected skirt in combt
nation with a short piston pin makes
its weight comparable to that of an
aluminium piston.

Ring carrier pistons with cooling
gallery and crown reinforcement
These pistons are used in diesel
engines subjected to heavy loads.
For added protection and in order to
prevent cracks on the bowl rim and
the crown, these pistons feature a
special hard-anodised layer (HA
layer) on the piston crown.

Two-stroke pistons

Pistons made from special alumin
ium alloys. These are resistant to the
high mechanical and thermal loads
of two-stroke engines.

Ring carrier pistons with

cooling gallery

Ring carrier pistons with cooling gal
lery are used where particularly high
operating temperatures arise. To
reduce the high temperatures in the
piston crown and ring belt, intensive
cooling is achieved by circulating oil
in the cooling gallery.
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Description

Normal honing

Plateau honing

Brush honing

Liquid honing

Laser honing

Version

1st operation

Diamond
Diamond
Ceramic

Diamond
Diamond

Diamond

Diamond
Diamond

Diamond

Diamond
Diamond

Honing process

2 operation

Diamond
Ceramic
Ceramic

Diamond
Diamond

Ceramic

Diamond
Ceramic

Diamond

Laser structure
Diamond/ceramic

3 operation 4™ operation

Diamond
Diamond
Ceramic

Brushing
Brushing

Liquid honing Micro nishing

Ceramic Ceramic
Laser structure

Application

Series petrol pass. car
Series diesel pass. car
Series commercial vehicle

Series petrol pass. car
Series diesel pass. car
Series commercial vehicle

Series passenger car/
commercial vehicle

Series diesel pass. car

Experimental/motorsport







nent bearings with signi cantly increased
hardness, load capacity, and wear resist
ance thanks to a special production pre
cess (sputtering). These properties make
sputter bearings ideal for supercharged
engines with intercooling, and can now
also be found increasingly in passenger
car diesel engines.
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Thermal management

To operate e ciently while minimising wear and
emissions, a combustion engine requires the
temperature to remain as constant as possible
within a speci ed range. Thermostats are used
exactly for that purpose, as they regulate the
engine temperature with coolant. They are equip
ped with a wax core. As the coolant temperature
increases, the wax starts to liquefy and expand.
This activates a dowel pin, which in turn controls
a valve that opens the ow of coolant. When the
engine temperature drops, as does the coolant
temperature, the wax solidi es and interrupts the
coolant circuit.

Engine e ciency can be further enhanced with
the use of map-controlled thermostats: an elee
trical heating resistor is additionally integrated in

the operating element’'s expansion material.
Consequently, these thermostats can be electri
cally activated, and thereby have a considerably
faster e ect on the engine temperature to keep
the engine within the optimum range in various
load and operating conditions. The result: impre
ved engine output, a longer service life, as well as
reduced consumption and emissions. An opera
ting map stored in the engine control unit de nes
when and how heat is added.

MAHLE Aftermarket o ers a variety of di erent

thermostats and other components for regulating

temperature: from expansion elements, thermostat
inserts, thermal switches, and thermocouples to
integrated, housing, and sleeve valve thermostats,
transmission oil, and EGR thermostats all the way
to map-controlled thermostats.

Plug

Heating resistor

Valve disc

Compression spring
Case (operating element)
Elastomer insert

Working piston

Guide (bypass valve)
Housing

© Behr Thermot-tronik GmbH

Cross section of a map-controlled thermostat
with electrical connections and heating resistor

integrated in the wax element.

No wear—yet important
revenue mainstays
Thermostats are not
standard wearing parts.
There is, however, con
siderable demand for
spares. When carry

ing out any work that re
quires access to the coot
ing system (whether

due to an accident or as
part of repair or mainte
nance work), the temper
ature managers should al
ways be replaced at the
same time. Because any
loss of functionality or
even complete failure can
have severe consequene
es. If the thermostat is al
ways open, the engine
will be cooled too much.
If the thermostat is always
closed, then the engine
will not be cooled at all
and will overheat.
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d dc. d
are resistant to aging,
chemical e ects, and are
temperature-stable. Their
exibility is designed to t
exactly to the geometry of
the sealing area.







Housing

Spring
// Bypass valve

Internal

/ support frame

Filter element made

of special paper
Anti-drain valve
clean side

Anti-drain valve
dirty side

Cover plate Sealing

Spin-on oil lte]
OC spin-on oil
placed with ea|
steel sheet ho
coating has a

facilitate fast Iq

features anin

is directed fro
the inside.







Emulsion
after pump

Particle separa

tion and agglom-
eration of water

droplets

Clean diesel with
water droplets

Hydrophobic fabric

/

Water collection volume 7

Filtrated
fuel

T




FRESH AIR.



Thanks to the accurate t of the Iter elements into
the housing, bypass air is eliminated.

ging up prematurely. As a
consequence, the tool life
of our LA/LAK lters is pro-
longed considerably.
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Filters

Nitrogen oxides (NQ) contribute to the formation
of smog and acid rain and increase the green
house e ect. In order to reduce nitrogen oxide
emissions from vehicles, AUS32 fuel is used, which
is a 32.5 per cent urea solution. Urea thereby plays
a signi cant role in ensuring that the increasingly
stringent legal limits, even beyond EURO 6 and
Tier 2 Bin 5 (United States), are not exceeded. A
common, though technically complex and applica
tion-intensive, method for reducing nitrogen oxide
emissions is to transform them into harmless nitro
gen (N ) and water (H O) by means of selective cat
alytic reduction (SCR) systems.

AUS32 is aqueous, clear, non-toxic, safe to han
dle, and does not present a risk to humans and
the environment. The urea solution is sold under
the following trademarks: AdBlue in Europe, DEF
in North America, and ARLA 32 in Brazil. Its con
sumption is about 5 per cent of a vehicle’s fuel
consumption, it can be easily topped up at service
stations or obtained through accessory suppliers.

The urea solution is stored in a separate tank and
sprayed directly into the exhaust gas ow directly
in front of the SCR catalytic converter in a con
trolled manner by injection nozzles. Then thermel
ysis takes place: the urea solution is divided into
ammonia and isocyanic acid by the hot exhaust
gases. Aided by the water contained in the solu
tion, the isocyanic acid is then split into ammonia
and carbon dioxide (hydrolysis). Only then can the
nitrogen oxide present in the exhaust gas system
react with the ammonia in the catalytic converter
and be converted into harmless nitrogen and wa
ter vapour.

With the tightening of legal regulations, the per
centage of vehicles equipped with SCR systems

is constantly increasing; and with it the amount of
urea solution required. This is leading to increas
ingly complex storage and transport processes,
which is inevitably raising the risk of contamina
tion. The result: the sensitive components that
come into contact with the solution—for example,
the injection nozzles, catalytic converter, and
other system components—get dirty, wear out,
or break down completely. This can be expen
sive, especially if the catalytic converter becomes
ine ective as a result of contamination and needs
to be replaced.

In order to prevent the urea solution from con

taminating the system, the MAHLE Aftermarket
product range now includes urea lIters in proven
original equipment quality. Their ne-pored lter
media make an important contribution to the
proper long-term functioning of the SCR systems
and protect even the most sensitive parts of the
vehicle from wear.

Until recently, SCR systems were tted mainly in
commercial vehicles. Now, vehicle manufacturers
are increasingly building on these proven tech
nologies in passenger cars, merging particulate
Iters and SCR systems and further developing
the exhaust gas after-treatment system.

MAHLE is closely involved in these developments,
providing innovative, future-oriented solutions in
this area, too. One example of this is a Iter me
dium made from a fully synthetic material, which is
characterised by extreme temperature resistance:
it can withstand more than 1,000 freeze cycles
without damage—uwith a consistently high ltering
performance. In this way, MAHLE contributes to
the eld of exhaust gas after-treatment, making
vehicles even cleaner.
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MAHLE Service Solutions

Whilst HVAC systems were considered a middle-
and upper-class “luxury accessory” until just a few
years ago, today they are standard equipment in
the compact car segment. The repair and mainte
nance requirements also continue to increase ac
cordingly. As one of the world’s leading systems
providers of vehicle air conditioning with 25 years
of experience in A/C service units and over 65
years of experience in the development of A/C
systems, we want to help our repair shop custom
ers to tap into this market potential—with the
equipment and expertise necessary for a profes
sional, safe A/C service.

Whether it occurs because of a leak in the refrig
erant circuit or during an A/C service using
equipment that no longer complies with the latest
standards: it is not always possible to prevent re
frigerant escaping into the environment. The re
frigerant R134a, used thus far, is very damaging
to the environment: it has a GWP of 1,430, which
means that its global warming potential is 1,430
times higher than CO . However, because the le
gal limit is 150 GWP, the refrigerant R1234yf is
being used in the A/C systems of many new vehi
cles. With a GWP of only 4, only the natural gas
CO is less damaging. Therefore, several auto
mobile manufacturers are also working on new
A/C systems that are designed to use CO.

The MAHLE Aftermarket range has a solution tai
lored to the needs of repair shops for both of the
refrigerants currently being used: ACxpert from
MAHLE Behr service for the refrigerant R134a

and the MAHLE ArcticPRO product line for R134a
and R1234yf. Both units meet the highest stand
ards (SAE J 2788 and SAE J 2099) and limit re
frigerant loss during an A/C service to the lowest
technically feasible amount. They o er a high de
gree of user-friendliness, accuracy, and service
e ciency, such as fully automatic operations,
quick service processes that allow parallel work,
intuitive menus on the display, high-performance
vacuum pumps, and automatic separation of re
frigerant and oil.

MAHLE is also well prepared for the utilisation of
CO: as a sought-after original equipment partner
in the development and testing of new A/C sys
tems based on CO refrigerants, we can incorpe
rate our expertise directly in the development of
our A/C service units and provide our customers
with the right unit at the right time, according to
their requirements.

Since R1234yf is more demanding to handle than
R134a, MAHLE ArcticPRO provides the repair
shop with a sophisticated safety concept. It in
cludes, among other things, a fully automatic
safety and leakage test before each A/C service,
automatic refrigerant detection via an analysis
unit, and a monitored ventilation system inside
the unit, and immediately stops the unit in the
event of malfunctions. The service unit is certi ed
by TUV Rheinland, ful Is the requirements of the
“Arbeitskreis Klima” (Working Group on Climate)
of German automobile manufacturers as well as
the strict U.S. standards, and is recommended
by leading automobile manufacturers.

Mobile added value: the
external analysis unit sup
plied with the MAHLE
ArcticPro 200yf allows the
refrigerant to be tested
easily, quickly, and accu
rately—enabling it to also
be exibly deployed in the
reception bay or while the
service unit is being used
on a di erent vehicle.
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Sales and service

The best vehicle spare parts are of little use if they online o ering, such as the online catalogue,

are not available at the right place at the right
time. In more than a dozen logistics centres and
numerous regional bases at strategic locations in
Europe, North and South America, as well as
Asia, MAHLE Aftermarket is therefore striving to
provide an optimal ow of goods and conse-
quently the best possible availability. This forms
the basis for the worldwide supply network of the
international MAHLE Aftermarket organisation.

MAHLE products are among the most sought-after
products on the automotive parts market, by
genuine buyers and forgers alike. Engine part,
turbocharger, and thermostat packaging now
comes with the special MAHLE security label,
thus allowing you to quickly verify whether a part
is genuine or a counterfeit. It combines several
security features, such as VeoMark and MAPP
code, that are linked together to provide the max

imum possible protection against counterfeiting.

There is, however, more to consider in addition to
product quality and availability. Competent sup
port and consulting, for example, or a convincing
service package. At MAHLE Aftermarket, this
starts with a broad range of information, which in
cludes, among other things, our comprehensive

which is also accessible via smartphones. Or the
MAHLE Aftermarket app, which provides quick
access to technical brochures and electronic cat
alogues. Or the QR code on the labels of engine
part, turbocharger, and thermostat packaging,
which is directly linked to the respective product
in the online catalogue—and simultaneously to a
wealth of information about the spare part. Fur
thermore, we provide our partners in trade and
repair shops with a regular technical newsletter
containing repair-related information and assem
bly tips, and o er a demand-driven training pro
gramme and practical sales material.

In addition, we are involved in repair shop co-
operations and participate in individual adverti
sing campaigns.

Comprehensive public relations and our presence
in the relevant trade and consumer media also as
sure that we are widely recognised and contribute
to the excellent image of our brands.
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MAHLE Aftermarket sales network

MAHLE AFTERMARKET.

AN INTERNATIONAL
NETWORK.

THE WORLDWIDE DISTRIBUTION NETWORK ASSURES OPTIMUM AVAILABILITY.
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