
eveN more “theory & practice”—with coNdeNsed repair shop eXpertise, 
the latest assemBly tips, aNd valuaBle techNical iNfo! From Page 10 onwards.

a questioN of 

techNology
It’s all 

for this issue of mahle Aftermarket news, we got our 
hands dirty once again. we were on site at the repair shops 
and looked over the shoulders of the mahle engineers as 
they were solving various problems. we asked if there was 
any truth in the rumour about the susceptible turbocharger 
(and in doing so found out why a timely oil and fi lter change 
is the best insurance against damage to the turbocharger). 
and we were able to comprehend why mahle original and 
knecht oil fi lters are literally irreplaceable—or only by 
mahle original and knecht oil fi lters. furthermore, we 
wanted to know what exactly is the end of it all, or rather: 
what is to be said about the current and future exhaust 
emission standards. 

You will also fi nd out more about what the industry is cur-
rently talking about: for example, about the fact that mahle 
now owns the majority of behr. or about one of the most 
coveted prizes in the automotive aftermarket. or about what 
mahle aftermarket is investing in order to provide an even 
better service to its customers worldwide. in concrete terms, 
we are thinking about the new, state-of-the-art warehouse in 
obninsk/russia. in addition to the permanent fl ow of infor-
mation. Such information is available to you by means of our 
technical messenger, which we will discuss in greater detail 
on the back page. but surely the preceding pages will be 
most informative to you as well. we hope you enjoy reading 
through this issue.

1/2014

 o V e r V i e w

   EDITORIAL 
 2  Arnd Franz, Head of the 

MAHLE Aftermarket division
 
  INDUSTRY NEWS 
 3  MAHLE and Behr

—the perfect union
  
  MAHLE INSIDE 
 4  Power ex works—the latest 

vehicles with MAHLE products

    

  ON SITE
 6  New MAHLE Aftermarket 

central warehouse in 
Obninsk/Russia 

  HIGHLIGHTS
 7  MAHLE Motorsports receives 

coveted Ferrari Award
  
  NEW ON THE MARKET
 8  Now available from your 

MAHLE sales partner

  THEORY & PRACTICE 
 10 Oil fi lter change? 
   The patented pin 

provides security
 12  Turbocharger: 

the best insurance against 
premature failure

 14  Climate protection ex works:
new emissions regulations, 
new measures, 
new drive concepts

 

  MARKET
 16  Repair shop tips 

by subscription: 
Technical Messenger 
from MAHLE Aftermarket

A F T E R M A R K E T

 w
w

w
.m

a
h

le
-a

ft
e

rm
a

rk
e

t.
c

o
m

M A G A Z I N E  F O R  T R A D E ,  W O R K S H O P ,  A N D  E N G I N E  R E P A I R



smart part(Ner) is more to us 
thaN just a catchy slogaN!

Arnd Franz,
Head of the MAHLE 
Aftermarket division.

Xeditorial

The biggest asset of a company or a trademark—taking precedence even over 
product quality and service—is customer satisfaction. A provocative assertion? 
Yes and no, for ultimately these aspects are mutually dependent. That is why 
we don’t measure our success by our quantity of products or our level of sales. 
Rather, the question is whether you are successful with what we have to offer
—whether you are satisfied. For it is our declared aim to steadily develop the 
crucial factors that determine your satisfaction. That is why the contact we 
maintain with our repair shop and trade customers, both in the markets where 
MAHLE Aftermarket is already established and the new fields we are developing, 
is distinguished by permanent dialogue and genuine service orientation. 

This guiding principle is evident in the opening of our latest sales branch in 
Obninsk/Russia, from where we are now able to fully support our customers 
in Russia and Belarus with the implementation of their expansion plans—by 
providing the best possible quality of products and services on site.

While keeping an eye on the needs of our customers, we have also inaugurated 
our latest addition: with MAHLE’s majority share of 51 per cent in Behr we are 
not only expanding our own expertise but also that of our customers, by open-
ing up new sales potential in the field of air conditioning —similar to the recent 
opportunities offered with thermostats and HVAC service units.

The diversification and expansion of our product range to include turbochargers 
and thermostats was already proof that we are not only aware of what the 

market needs, but can also serve it accordingly. It is therefore appropriate that 
we are continually investing in new market segments, such as in filter technology 
for commercial vehicles. 

Of equal importance to us is the quality and continuity of the information with 
which we supply our partners: be it personal—for example, in the training that 
we offer both to our sales partners and repair shops—or in digital form. In par-
ticular, we have in mind the Technical Messenger, which offers real technical 
added value to our repair shop customers all over the world, or our smart phone 
apps, which provide mobile access to the electronic catalogues and technical 
brochures from MAHLE Aftermarket via the iOS and Android operating systems. 

In an effort to encourage the exchange of information, we also use the trade 
fairs organised by our importers and sales partners to maintain direct contact 
with our repair shop customers. This provides the best opportunity to learn more 
about the needs and expectations of each and every one.

One such expectation undoubtedly is the need for protection and security, 
which includes protection against patent infringements and patent theft. A 
violation of rights that not only affects us as a manufacturer, but you as well 
to the same extent. Ultimately, it all comes down to the safety of your custom-
ers—the motorists—who rightly expect a high quality of repair from you. This 
is why we take decisive action against such unacceptable violations of rights, 
often with the support of our customers who make us aware of such cases. 
In this issue, we once again address the specific technical aspects of this 
topic—using the example of our patented pin drainage device (more about 
this on Pages 10/11).

These numerous examples go to show that our future-oriented initiative “SMART 
PART(ner)” is not just a catchy slogan, but is put into practice by us on a daily 
basis—today, tomorrow, in Europe, and all around the world. As our customer 
and partner in sales, in the repair shops, and in vehicle maintenance, you can 
be certain: MAHLE Aftermarket you can rely on. So—talk to us, challenge us, 
benefit from us. We are looking forward to new impulses and challenges.

Sincerely, 

Arnd Franz

Dear readers,
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iNdustry News

Both started out as small repair shops. Both prospered with the automobile. 
Both have set standards in their respective fields and have influenced the mar-
ket through their innovations and inventions. Both have their roots in Stuttgart
—only a stone’s throw away from each other. And both are dedicated to the 
motorised drive and its periphery. On the one hand, Julius Behr, manufactured 
the first radiator more than 100 years ago, and soon thereafter Behr became 
renowned for radiators and cooling systems. He produced the first passenger 
car HVAC system in all of Europe—in 1957—and ultimately established the 
passenger car as a comfort zone in the 80s, with the first fully automatic climate 
control system, which celebrated its launch in a BMW 7 Series. On the other 
hand, the Mahle brothers invented the light-alloy piston and the first aluminium 
piston in their engine testing shop, making their company known as “MAHLE 
the piston manufacturer” throughout the industry. But the MAHLE engineers 
were always keen to expand their know-how—concerning the interaction of all 
the components in the engine bay. As a result, they launched, amongst others, 
the assembled camshaft, the piston with cooling passage, the first all-plastic 
oil filter—and by the end of the last decade, developed an amazingly eco-
nomical three-cylinder downsizing engine, by means of which they could 
impressively demonstrate the still high potential of the combustion engine 
through numerous technical features. The engine stands out, in particular, due 
to its significant reduction in friction and optimised thermodynamics.

heat reQUIreS colD
The MAHLE engineers recognised at an early stage: the smaller and more 
powerful the engine, the greater the importance of cooling. Highly efficient 
thermal management is not only becoming of increasing relevance for combus-
tion engines—with the growing electrification of vehicles, heating and cooling 
circuits are becoming ever more dependent on high-performance peripheral 
components. Consequently, initial connections were established with its 
neighbour Behr, later substantiated by a holding in the company in 2009 and 
further developed over the subsequent years. Since 1 October 2013, MAHLE 
has held a majority share in Behr, which turned Behr into MAHLE Behr, rep-
resenting the Thermal Management business unit of the MAHLE Group. The 
integration presents both partners with a high potential for synergy, especially 
in the area of exhaust gas recirculation and intercooling—technologies that 
are gaining increasing attention in the reduction of fuel consumption with 
turbocharged engines.

twIce aS INNoVatIVe
One example of the successful co-operation is the further development of the 
indirect intercooling system that is integrated in the intake pipe. The so-called 
“cascaded intercooling” with its multi-stage design allows a greater dissipation 
of heat, thereby further reducing the charge air temperature, which in turn can 
contribute to lower fuel consumption and/or increased torque. This sustainable 
optimisation of the combustion process shows how well the two companies 
complement each other: the air intake modules are from MAHLE, the intercool-
ing technology from MAHLE Behr.

Another area of focus is the development and production of HVAC systems and 
HVAC service units. In addition to the systems that are currently incorporated 
in original equipment, we are presently working hard on solutions for the future 
use of R744 (CO2 ).

it has BeeN official siNce 1 octoBer 2013: Behr aNd mahle have joiNed forces. Behr Now trades as 
mahle Behr—aNd represeNts the mahle group’s thermal maNagemeNt BusiNess uNit. 

the uNioN iN figures
MAHLE—with previously around 48,000 employees at 100 production 
locations and seven major research and development centres worldwide. 
Adding Behr—a further 16,000 employees at 38 production locations and 
three major research and development centres. Behr’s product range of 
thermostats and HVAC service units is available to the automotive after-
market through MAHLE Aftermarket—via the familiar international sales 
partners and logistics centres.

to its significant reduction in friction and optimised thermodynamics. of heat, thereby further reducing the charge air temperature, which in turn can 
contribute to lower fuel consumption and/or increased torque. This sustainable 
optimisation of the combustion process shows how well the two companies 
complement each other: the air intake modules are from MAHLE, the intercool-
ing technology from MAHLE Behr.

Another area of focus is the development and production of HVAC systems and 
HVAC service units. In addition to the systems that are currently incorporated 
in original equipment, we are presently working hard on solutions for the future 
use of R744 (CO2

the uNioN iN figures
MAHLE—with previously around 48,000 employees at 100 production 
locations and seven major research and development centres worldwide. 
Adding Behr—a further 16,000 employees at 38 production locations and 
three major research and development centres. Behr’s product range of 
thermostats and HVAC service units is available to the automotive after-
market through MAHLE Aftermarket—via the familiar international sales 
partners and logistics centres.

uNioN
perfectTHE

The “cascaded intercooling” system integrated in the suction pipe
—an example of the synergy effects between MAHLE and Behr.

n e w s
 A F T E R M A R K E T 3



p
r

o
f

il
e

 

oBNINSk warehoUSe

warehouse space: 10,000 sqm
office space: 1,200 sqm
employees: around 30 
warehouse capacity: 6,000 palette slots, 
4,500 spaces for small parts
warehouse goods: roughly 5,000 different types
sales area: Russia and Belarus

estaBlishiNg a mahle aftermarket orgaNisatioN iN russia with a state-of-the-art warehouse 
creates real customer proXimity. aNd with it, the ideal coNditioNs to iNcrease the quality of 
supply iN the easterN europeaN market.

mega 
IN THE MIDST OF THE 

market

oN site

A vehicle population of 40 million—on the one hand characterised by a high 
average age, on the other hand distinguished by enormous growth rates 
(2.9 million new passenger cars in 2012 alone): the automotive parts market 
in the world’s largest country is booming, and demand will continue to rise. 
MAHLE Aftermarket previously supplied the Russian and Belarusian custom-
ers with filters, engine parts, thermostats, and turbochargers from Germany 
for all major passenger car vehicle brands—ranging from Audi, Ford, and Lada 
to Renault and Skoda through to VW—as well as for commercial vehicles from 
renowned international manufacturers such as MAN, Mercedes-Benz, Scania, 
and Volvo. In order to support the growing Eastern European market more 
efficiently, a local presence is required. MAHLE answers this call with its own 
sales branch in Russia.

more thaN 2,000 km cloSer to the cUStomer 
In the Kaluga region, some 100 km south-west of Moscow’s centre, a state-of-
the-art MAHLE spare parts distribution centre was built in the city of Obninsk’s 
industrial park Vorsino—with a storage capacity of 10,000 square metres. Con-
struction was preceded by a one-year planning phase, in which the storage 
capacities and dimensions were determined, appropriate IT systems, storage 
facilities, and control systems were identified, and storage and retrieval processes 
defined. In September 2012, the ground-breaking ceremony took place. And 
already by the end of October 2013, the construction work had been com-
pleted—despite the many challenges faced by those involved due to the Moscow 
climate and its heavy rainfalls and low temperatures. Since early 2014, the new 
warehouse is in operation—and now MAHLE Aftermarket is able to directly serve 
the Russian and Belarusian market from within the country for the first time. 

MAHLE Aftermarket opened the Obninsk warehouse in January 2014.

maNY aDVaNtaGeS of the warehoUSe
MAHLE Aftermarket now offers Russian and Belarusian customers a compre-
hensive service package:

  faster availability: local storage in Russia significantly reduces delivery 
times.

  customs procedures are eliminated: the goods are delivered duty 
paid by MAHLE Aftermarket, which saves customers customs charges 
and formalities.

  simplified payment transactions: buyers and sellers are located in the 
same country and payments are made in Russian roubles.

  support provided by mahle customer service: customers have access 
to a MAHLE Aftermarket sales team in Obninsk, which processes orders 
competently and directly, and always has an open ear for any concerns.

  easier communication: customer dialogue in the mother tongue.
  technical support: MAHLE Aftermarket experts impart comprehensive 

repair expertise on site by means of technical training and presentations.

GooD PerformaNce, GooD ProSPectS 
The new MAHLE Aftermarket organisation not only generates key improvements 
in order processing. The local presence hones market awareness—for new 
trends and developments, for customer requirements, the competition, and other 
factors relevant to success. Eckart Fritz, MAHLE Aftermarket Sales Manager for 
Eastern Europe, also sees the establishment of the central warehouse as an 
important step towards the further development of the Russian and Belarusian 
aftermarkets: “This presence in the heart of Russia puts us in a position to align 
our services precisely to requirements and significantly improve the quality of 
supply—giving our customers easy access to our premium product range. The 
new team in sales, logistics, technical services, and administration fortifies our 
excellent position.”

n e w s
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Xhighlights

mahle motorsports: high praise from maraNello.

Since 2001, Ferrari has been distinguishing supply partners who have dem-
onstrated particularly notable achievements in the past twelve months with 
the “Best GT Supplier Award”. Special emphasis is placed on technology, 
competitiveness, and innovation. “Our suppliers and partners are essential 
to the results Ferrari achieves on the race tracks and roads all over the world”, 
said Ferrari President Luca di Montezemolo at the offi  cial award ceremony. 

MAHLE, who has been a development partner and supplier of the prancing 
horse brand for many years, received the coveted award for its support in the 
engine sector in particular. The award ceremony was held at the traditional 
“Podio Ferrari” in Maranello, where Fred Türk, Vice President MAHLE Motor-
sports, accepted the award on behalf of MAHLE. 

The two offi  cial Scuderia drivers, Fernando Alonso and Felipe Massa, were also 
present at the event and showed their thanks in a special way: they invited Fred 
Türk afterwards to ride in a Ferrari F12berlinetta—on the Fiorano race track.

mahle motorsports

All core motorsport processes are centralised in the MAHLE Motorsports 
plant in Fellbach near Stuttgart—amongst others, pistons and cylinder 
components for motorsport and high-performance series vehicles are 
developed, processed, and provided with special surface coatings. 
160 highly motivated specialists are committed to fl exibly meet the high 
demands of discerning customers within the shortest possible period 
of time. MAHLE Motorsports provides both expertise and products for 
many international racing series. Many Formula 1 world championship 
titles have been won in recent years using MAHLE engine components. 
The knowledge and technology gained over more than 80 years are 
also incorporated into the development of series vehicles. 

FerrariTHE

of awards 



turbochArger
For passenger cars/vans

Part no.

Mercedes-Benz 2.3 L, 72 kW, 4 cylinders, diesel 
(engine: OM 601.970; vehicles: V class, Vito 110 TD)
001 TC 14348 000 (MAHLE Original) 

sPin-on oil filter
For passenger cars

Part no.

1.2 –1.4 L TSI/TFSI, 1.6 L, 4 cylinders, petrol, 60 –136 kW 
(vehicles: Audi, Seat, Škoda, VW—diverse models)
OC 593/3 (both MAHLE Original and Knecht)

thermostAt
For passenger cars

Part no.

1.2 L, 51 kW, petrol, from model 10/2007 
(vehicles: Fiat 500; Lancia Ypsilon; Ford Ka)
TI 149 88 (both MAHLE Original and Behr)

AssemblY
For stationary engines
Characteristic features
Part no.

MAN, 18.3 L, 443–446 kW, from model 04/1998 (engine: D 2842 LE 409)
Cooling passage, ring carrier, pin bore bushing, graphite coating 
229 59 90 (MAHLE Original)

VAlVes
For commercial vehicles

Characteristic features
Part no.

Deutz TCD 2015 V8, diesel, turbo CAC, Euro 2, 340 –703 HP, 11.9 L + 15.9 L, 
6 + 8 cylinders (engines: BF 6 M 1015 C/CP, BF 8 M 1015 C/CP)
Bi-metallic, chromium-plated 
Intake: 099 VE 31790 000 (MAHLE Original)
Exhaust: 099 VA 31791 000 (MAHLE Original)

inline fuel filter
For passenger cars
Part no.

1.5 DCI, 47–78 kW (vehicles: Renault Clio III, Modus)
KL 832 D (both MAHLE Original and Knecht)

New oN the market
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Detailinformationen über Die neuen ProDukte finDen Sie in Den Permanent
a k t u a l i S i e r t e n  o n l i n e - k ata lo g e n  a u f  w w w. m a h l e - a f t e r m a r k e t. c o m

Piston
For commercial vehicles

Characteristic features
Part no.

MAN E2000, 18.3 L, 441 kW, from model 06/2000 
(engine: D 2840 LF 21/23/24/27/28; vehicles: MAN 40.600, 41.600, 50.600)
Ring carrier, graphite coating
227 PI 00101 000 (MAHLE Original)

Air filter element
For passenger cars
Characteristic features
Part no.

1.6 i –1.8 i, 115 –150 kW (vehicles: Mercedes-Benz C, E class)
Two diagonal cuts on one long side, reversed gasket
LX 2813 (both MAHLE Original and Knecht)

ring set
For passenger cars

Part no.

85 –110 kW, N42B18, N45B16, N46B20 
(vehicles: BMW 120i, 316i, 318i, 320i)
081 RS 00101 0N0 (MAHLE Original)
47907680 (Perfect Circle)

thermostAt 
For commercial vehicles

Part no.

Engines: D2866, D2876, D0834, D0836 
(vehicles: MAN TGA, TGL, TGM)
TX 23 83 D (both MAHLE Original and Behr)

fuel filter element
For passenger cars
Part no.

3.0 HDI, 177 kW (vehicles: Citroën C5, C6; Peugeot 407) 
KX 335 D Eco (both MAHLE Original and Knecht)

turbochArger
For passenger cars

Part no.

BMW 3.0 L, 135 kW, 6 cylinders, diesel 
(engines: M57 D30, M57 306D1; vehicles: 330d/xd, X5)
082 TC 14411 000 (MAHLE Original)

New oN the market

n e w s
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IN THE 

details 
IT’S ALL 

“I don’t understand. I always adhered exactly to the inspection intervals and 
used the same engine oil as specified by the engine manufacturer. And 
now... the engine has had it!” The owner of the vehicle is shocked. But there 
is no doubt about the diagnosis made by the MAHLE engine expert on hand 
in the repair shop that day: bearing damage to the turbocharger—due to 

wear caused by contamination. Removing the oil sump reveals an alarming 
sight: heavy deposits of soot and abrasion throughout the entire engine, 
and the connecting rods and main bearings show excessive wear. Or, as 
the MAHLE engineer states: “This looks like the engine has been driven 
without an oil filter.”

small differeNce, huge impact: the pateNted oil filter piN.
time and again, repair shops and motorists are confronted with serious engine damage. the cause of many of these cases: the installation of 
an oil filter that barely functions—because it lacks an important detail. 

theory & practice

n e w s
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what happeNed?
The expert opens the oil filter housing, pulls out the filter element—and imme-
diately sees two things: the installed filter does not meet the specifications of 
the vehicle manufacturer. And the filter element has obviously not fulfilled its 
intended function. But why? To understand this, you need to know how the 
MAHLE oil filter module functions, which is installed ex works as original 
equipment—and what distinguishes it from other systems.

the piN: more thaN a sealiNg elemeNt
A black plastic mandrel is mounted at the end plate of the filter element—known 
throughout the industry as the so-called pin, which is equipped with an O-ring 
gasket. In the assembled state, the pin fits precisely into the bore in the filter 
housing and seals it off.

a cleaN solutioN
When rotated during a filter change, the pin clears the bore in the filter hous-
ing, so that any residual oil in the housing can drain into the oil sump. This 

This means: the by-pass valve, which should only be opened for short periods 
in certain situations, is now permanently open.

BackgrouNd iNformatioN: 
role aNd fuNctioN of the By-pass valve
The by-pass valve guarantees the oil supply to the engine at low outside tem-
peratures and with cold, still viscous engine oil by first feeding the unfiltered 
oil into the oil circuit, thus ensuring lubrication. As soon as the engine oil is 
warm and its viscosity is reduced, the by-pass valve must close reliably so 
that all of the engine oil is fed through the filter paper. 

the secret daNger—aNd the fatal coNsequeNces
The danger for the mechanic: a by-pass valve that has been damaged in such 
a way shows no symptoms at first. Even when the valve is permanently open, 
the engine runs properly to begin with, the indicator light goes out and thus 
fails to warn the motorist. Consequently, it goes unnoticed that the engine oil 
is circulating through the open by-pass valve in the engine circuit and the oil 

complete draining procedure is vital—for two reasons: firstly, the remaining oil 
would squirt out of the housing when installing the new filter. Secondly, the 
intent and purpose of the oil change is to completely replace the used oil with 
new oil. Since the new Original filter is also equipped with a pin including 
gasket, the return bore is completely closed again during assembly. This 
ensures that when in use, all of the engine oil is pumped through the filter 
paper and therefore purified. 

the idea with the “X-ray visioN”
Replacing the filter module is generally a particular challenge for the repair 
shop. This is because the filter housing often sits deep in the engine bay—and 
the mechanic can only guess where the bore is exactly and how he must turn 
the filter for the pin to meet the bore. The MAHLE engineers already thought 
of this when developing the pin—and found a solution that allows the MAHLE 
filter to be fitted in the housing in any position so that it always snaps securely 
into place. In practice this means: simply equip the housing cover with a new 
gasket, moisten it with oil, clip the filter insert into the cover, and then screw 
the cover in the housing.

aNd how does the piN figure out the correct rotatioN? 
At the bottom of the housing there is a helical guide, similar to a marble run. 
By tightening the cover, the pin slides through this guide to the bore, where 
it snaps into place and locks. A sophisticated design—so clever that MAHLE 
has patented it. 

cautioN! risk of iNjury!
In order not to violate MAHLE’s existing patents, competitors have additionally 
attached a large plastic blade next to the pin in their efforts to copy our filter 
insert. This blade at the end plate can turn into a destructive weapon and get 
caught when screwing the cover into the housing. When this happens, the filter 
insert can no longer rotate. The fatal consequences: the pin can no longer slide 
along the helix, and the mechanic now does not have a guide anymore to line 
up the pin exactly with the bore—as mentioned, an extremely difficult task.

Another problem: the sharp plastic blade can come dangerously close to the 
by-pass valve on the bottom of the housing, damage it, and put it out of action. 

filter is completely disabled. This means: all pollutants that would otherwise 
be retained—soot, dirt, and metal abrasion—circulate unfiltered through the 
oil circuit. These abrasive and corrosive foreign substances in the oil then 
lead to engine damage caused by excessive wear. 

cautioN! rear cover missiNg!
Engine damage is also known to occur when even the pin of the replica filter 
gets caught and breaks off during assembly in the housing. The fatal conse-
quences: a return bore that is permanently open. As a result, most of the engine 
oil from the oil filter housing is fed directly back into the oil sump, instead of 
lubricating parts of the engine. 

how to recogNise the daNgers
Basically, the risk for the mechanic is particularly high
 if it is generally possible to make a mistake during installation, 
  if the mistake is impossible or difficult to notice,
 if it has fatal consequences for the engine.

cheap filters caN Become very eXpeNsive
In the case outlined here, the mechanic did not notice that he had damaged 
the by-pass valve in the oil filter housing when fitting the replica filter and 
had thus disabled its function. When he discovered the mistake, it was 
already too late. A complete overhaul of the engine was now due—and that 
only because on one occasion he resorted to a supposedly cheaper replica 
filter.

The dispute concerning who bears the costs of the repair often ends in 
court. Appraisers must then attempt to clarify who is responsible for the 
improper filter change that first destroyed the by-pass valve and then the 
entire engine.

In order for repair shops to avoid significant risks such as these, MAHLE 
specialists educate customers with technical information (e.g. its Technical 
Messenger), advise against replica filters, and recommend the exclusive use 
of Knecht/MAHLE Original filters that have been designed and patented 
specifically for such installations—for maximum repair security.

Patented and clever: the pin moving along the helix 
to the drainage bore in the housing.

The patented helix with oil drainage bore. While the replica with blade may not 
damage MAHLE’s patent as such, under 
certain circumstances it damages the 
by-pass valve on the engine.

Detailed view of the 
damaged by-pass valve.

By comparison: 
intact by-pass valve.

Xtheory & practice
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theory & practice

kilometres per hour). The statement that loads are increasing definitely cannot 
be refuted. It is therefore good to know: turbochargers have been and continue 
to be designed for the service life of a vehicle (e.g. truck turbochargers are given 
a service life of up to 1.5 million kilometres). Such highly resilient—and yet fuel-
saving—units are made possible using the latest materials and technologies.

the motorist as the cause of failure?
A common cause for the premature failure of turbochargers lies in how 
turbocharged vehicles are operated. Many vehicle owners are unaware that 
the engine of their vehicle is turbocharged, or they don’t know anything 
about the specifics and recommendations that need to be observed. Hence, 
here are some useful tips on how your customers can reduce the risk of 
their vehicle experiencing premature turbocharger failure—with your help.

why turBos are BecomiNg ever smaller
In the course of downsizing, the size and mass of the turbocharger is also 
decreasing. This minimisation is not due to economic reasons in order to save 
material as such, but serves to reduce the driven, oscillating masses. Ulti-
mately, the rule is: the smaller the mass, the better the responsiveness of the 
turbocharger, and the more efficiently the engine can operate. 

what a turBocharger must withstaNd today
The more compact and more efficient the turbocharger, the higher the loads 
each individual component has to withstand. A glance at the data sheets for the 
latest turbochargers clarifies: rotational speeds of up to 330,000 rpm are preva-
lent (equal to engine speeds of 5,500 revolutions per second), and circumferen-
tial speeds of around 520 metres per second (which still amounts to about 1,872 

the coNcept of turBochargiNg always offers room for heated discussioNs. after successfully miNimisiNg aNd eveN 
totally elimiNatiNg turBo lag, the life eXpectaNcy of turBochargers is curreNtly BeiNg deBated iN maNy places —aNd 
statemeNts are circulatiNg, such as: “1.4 l swept volume aNd 170 hp, that’s askiNg for trouBle”, or “it’s No woNder that 
with such high power deNsity the turBocharger also Needs to Be replaced at every secoNd service iNterval”. rightly so? 
A SUMMATION—AND SOME IMPORTANT DATA, FACTS, AND BACKGROUND INFORMATION YOU SHOULD KNOW ABOUT.

turBocharger: 
TOO FAST

 —eveN iN replacemeNt? 
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Active support in customer dialogue: the mirror tag informs your customers 
with turbocharged vehicles about the specific needs of their engine.

cold start: take thiNgs slowly 
The turbo is faster than the oil: modern turbochargers can reach their maximum 
speed within about three seconds. With the majority of turbochargers, the rotat-
ing assembly is hydrodynamically mounted and therefore relies on a perfect oil 
supply. However, when cold-starting the engine, the oil is highly viscous and thus 
still viscid, which leads to the risk of inadequate lubrication. It is therefore recom-
mended to start driving the vehicle under a low to medium load until it is warmed 
up. Letting the engine warm up by idling, however, should definitely be avoided 
—because the resulting lower oil pressure as a function of the lower engine 
speeds combined with the still viscous oil places great stress on the bearings.

turNiNg off the eNgiNe: patieNce, please!
Immediately turning off the engine after driving under high load should be 
avoided, if at all possible. Even though some manufacturers have now begun 
to keep the lubrication and cooling going electronically for some time after the 
engine has been turned off, most of the current models are reliant on direct 
support to discharge the prevailing high temperatures after full-load trips. 
Therefore, the turbo driver should allow the engine to “wind down” and run it 
cold at a leisurely pace—also by idling if not otherwise possible (but making 
sure the surface underneath is firm and non-combustible). 

If the turbocharger is not allowed to run cold, oil carbon is produced, which for 
one has an abrasive effect, but can also block supply and return lines—often 
with extensive consequential damages. 

turBo aNd stop-start? cautioN!
To avoid the effects of turning off the engine in its hot state, the stop-start 
system should be disabled after full-load trips—because immediately after 
driving on the motorway, even a red traffic light can have costly consequences. 

oil: the right decisioN 
Modern engine oils are high-tech fluids: numerous additives optimise the prop-
erties and thus contribute to a long, low-emission engine life. However, the 
more complex the engine oil composition, the more serious the consequences 
when using inappropriate engine oil, for example:

 Premature wear
 Heavy smoke formation
 Consequential damage to exhaust gas aftertreatment systems
 Engine damage

Engines with turbochargers, in particular, should only be operated with oils 
that meet the specifications of the vehicle manufacturer. As only these are 
suited to the precise requirements and operating conditions of the engine.

oil chaNge: always Nice aNd cleaN
In order for the engine oil to perform its various tasks in the engine, turbo-
charger, and peripherals, it needs to be in good condition. Frequent short trips, 
extremely high temperatures on a consistent basis, poor filtration, and negative 
influences from unmaintained auxiliary aggregates reduce the load-bearing 
capacity of the oil. A decrease in the oil quality leads to premature engine and 
turbocharger wear. That’s why it is important to strictly adhere to the recom-
mended oil change intervals.

drive with due care
Increased oil consumption or conspicuous blue smoke from the exhaust are 
always warning signs and require the assistance of the repair shop. The oil return 

line should be checked for oil coking especially if the engine was previously 
subjected to high operating temperatures and ran suboptimally. In this case, it 
helps to replace the return line (and for preventive measures the supply line too) 
to eliminate the error and avoid consequential damage. Otherwise, there is a 
risk of damaging the turbocharger, engine, and exhaust gas aftertreatment 
system. Apart from that, the emission of burned oil pollutes the environment. 

oBserve filter chaNge iNtervals
Uninvited intruders can bring about a premature end to the turbocharger. Ever 
increasing demands on noise and acceleration behaviour, oil consumption, and 
emissions values leave no place for foreign particles: even a single, invasive 
grain of sand can cause severe turbocharger damage within a few seconds. 
Correspondingly, great importance is attributed to the air filter, which is also 
subject to exacting demands. (By comparison, a human could be supplied with 
breathing air for about 10 hours with the amount of air that per minute passes 
through an average 2.0-litre engine at full load.) Hence the urgent recom-
mendation to stick to the specified filter change intervals and only use high-
quality filters. 

BeeN aBusive?
The turbocharger is a highly efficient means of increasing the performance 
yield—due to the high demands and loads, however, also a “sensitive soul”. This 
means: if the above recommendations are not adhered to, failures might occur.

Turbocharger failure can be recognised by symptoms such as a drop in per-
formance, heavy smoke from the exhaust, whistling and rattling noises, or loss 
of oil. In general, however, the principle applies: the turbocharger might be the 
cause, but need not be. To save the repair shops and motorists unnecessary 
replacements—and, as a result, unnecessary costs—, MAHLE Aftermarket 
provides an abundance of information. Many useful tips and technical informa-
tion are available for download from the website www.mahle-aftermarket.com. 
A brochure on turbocharger damage is also available, which helps to avoid 
renewed damage if a failure occurs. Training in maintenance and the repair of 
turbocharged vehicles is additionally offered by MAHLE Aftermarket sales and 
trading partners.

the seveN 
commaNdmeNts 
for a long
turbo life 

theory & practice
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protectioN
what aN eNgiNe emits—yesterday, today, aNd tomorrow. 
aN overview of eXhaust emissioN staNdards, test methods, aNd New drive coNcepts.

iN the staNdards: the pollutaNts
Increasingly stringent climate protection requirements and rising fuel prices are 
the main driving forces behind the development of new technologies to reduce 
exhaust emissions. The general rule is: the less thirsty a vehicle is, the less 
exhaust gas it emits. It is much more complex, however, when considering the 
exhaust gas composition. Exhaust gases are a waste product that result from 
the internal combustion of the supplied fuel in combination with air. The pollut-
ants contained therein can be reduced using various aftertreatment systems. 
Out of the exhaust gas tract come mainly carbon monoxide (CO), nitrogen oxide 
(NOx), hydrocarbons (HC), nitrogen (N2), carbon dioxide/HC (CO2), and particu-
late matter (PM), the maximum levels of which are laid down in the well-known 
Euro standards that also serve as a basis for calculating motor vehicle tax.
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iN the Near future: co2 target levels
The more fuel that is combusted, the more carbon dioxide (CO2) is generated. 
CO2 itself is not directly harmful to health and is therefore not included in the 
emission standards—but it is considered the main cause of climate change. 
If global warming is to be halted, a significant reduction in CO2 emissions is 
required. For this purpose, statutory limits for the transport sector were set in 
many countries—including the USA, China, Japan, and the EU—, which are 
to be further tightened within the coming years in accordance with a prede-
termined schedule. The EU is one of the pioneers: it is committed to reducing 
greenhouse gas emissions by at least 20% (compared with 1990 levels) by 
2020, which means that as of 2020, the new car fleet will emit an average of 
only 95 g CO2/km.

emissioNs limit values for passeNger cars comparisoN of co2 limits oN aN iNterNatioNal Basis

Source: German Federal Ministry for the Environment, 
Nature Conservation, and Nuclear Safety. Source: ADAC e.V.

it used to be simple: when a vehicle was being driven, you could hear it immediately. But times are changing—more and more vehicles now 
glide by almost silently. however, most of them still include a combustion engine, as a so-called range extender. what then is the trend for the 
drive systems of the future? and how can the combustion engine become even more efficient and environmentally friendly? to begin with, 
let’s have a look at the basics: what do exhaust emissions consist of? and how much is allowed?

USA          China          EU         Japan

euro 1

euro 2

euro 3

euro 4

euro 5

euro 6

EX WORKS 
climate
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Successfully implemented by MAHLE in an Audi A1 concept car: electric motors generate 
the propulsion, a combustion engine provides the energy for recharging the battery—and 
enables long-distance capability.

iN the deBate: the Nedc
The standardised measurement method NEDC (New European Driving Cycle) 
is used in Europe to determine the consumption and emissions values. The 
vehicle runs through precisely defined scenarios on a chassis dynamometer 
to simulate operation in urban and extra-urban traffic—under specified envi-
ronmental conditions. 
 
However, due to differences between the NEDC average fuel consumption and 
actual consumption, the test method has come under increasing criticism. 
Studies by independent vehicle associations questioned the representativity of 
the measured values and came to the conclusion that the methods do not meet 
real-life driving conditions. To ensure that the underlying test procedures reliably 
reflect reality, alternative test methods for determining the fuel consumption and 
pollutant emissions are currently being validated.

uNder oBligatioN: the automotive iNdustry
The required reductions in fuel consumption and pollutant emissions can only 
be achieved with a high level of investment in research and development by 
the automotive industry. As a long-time partner to the automobile manufacturers 
and a pioneer in technical innovations, MAHLE assumes its responsibility to 
provide appropriate solutions—and has been focusing on these issues as part 
of its ongoing development work for many years. With success, as the products 
listed below underline. 
 
In order to tap the greatest possible savings potential, manufacturers combine 
the latest technologies within and outside the engine.

1. measures within the engine:
  Optimisation of the combustion chamber: using new component geom-

etries (such as the bowl-type or omega-shaped cavities on the piston 
crown developed by MAHLE to optimise the fuel-air mixture)

 Downsizing or rightsizing
 Increasing the injection pressures
  Intake channel control—for example, by using the MAHLE Torqueboost 

CamInCam® camshaft
 Optimising the injection parameters
  Multi-valve technology—for example, with the latest generation of MAHLE 

lightweight valves 
  Boost pressure control—instead of conventional control, made possible 

with electronic actuators from MAHLE

In recent years, the inside of the engine experienced significant ongoing devel-
opment, which is also clearly evident when considering the injection processes 
in petrol engines: there has been a move away from port fuel injection towards 
direct injection with high injection pressures.

2. measures outside the engine
(exhaust gas aftertreatment systems):
 Oxidation, NOx storage, and SCR catalytic converters
 External low-pressure and high-pressure exhaust gas recirculation
 Particulate filter
 Compounds (combination of catalytic converters) 
 Catalytic burner
 Systematic integration of intelligent shut-off systems

up aNd comiNg: New drive systems
Electric is not necessarily the same as electric: the majority of currently available 
passenger cars on the market with electric motors are hybrid vehicles—they are 
equipped to generate propulsion with at least two energy converters and two 
in-vehicle energy storage systems according to UN definition. In most cases, 
the energy is usually stored by means of a accumulator battery, fuel/gas tank, 
or kinetic energy storage. Frequently used energy converters are electric, petrol, 
and diesel engines. 
 
More and more manufacturers are offering vehicles that don’t have a mechan-
ical link between the engine and the drive wheels: the propulsion is generated 
by electric motors that are powered by accumulators. In order to handle longer 
distances, an additional combustion engine is installed, which recharges the 
batteries if their energy supply runs out. A concept that has also been imple-
mented by MAHLE for validation in the Audi A1. On the one hand, a high sav-
ings potential arises from the low combustion chamber volume of the engine 
used (downsizing). On the other hand, it is possible to achieve optimum energy 
efficiency from the supplied fuel because the engine is only switched on for 

the purpose of recharging and/or boosting and is thus only operated in its 
most effective areas, independent of the position of the accelerator pedal or 
the speed travelled.

commercial vehicle drive systems—aN overview 

There is still no consensus among experts as to which new concept or exhaust 
gas aftertreatment system will ultimately dominate the market. It is quite certain, 
nevertheless, that combustion engines will not be entirely abandoned in the near 
future. No matter how the automobile will change in the future: MAHLE will make 
a contribution with its innovative solutions. Be it through new technologies in 
engine and filter technology—or in thermal management, whose innovation 
potential can now be more effectively exploited due to the co-operation between 
MAHLE and Behr.

Conventional powertrain 
with combustion engine 

(CE) petrol/diesel

HEV with CE as 
range extender

Hybrid electric 
vehicle (HEV) 

with CE

Battery electric 
vehicle (BEV)

Conventional 
powertrain with 
downsizing CE

Fuel cell vehicle

Combustion engine 
with clutch and 
transmission

Combustion engine 
with generator

Tank Differential Battery Fuel cell Electric 
motor
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Whether turbocharger installation instructions, tips on the proper 
handling of fuel fi lter inserts, or installation notes for spin-on oil 
fi lters: the Technical Messenger is one of the most important tools 
in the day-to-day repair shop business.

eXterNal eDItorS: ingrid münzer, Sabine Steinmaier 
(bransch & Partner gmbh, Stuttgart)
DeSIGN aND ProDUctIoN: bransch & Partner gmbh, Stuttgart
PhotoS:  bransch & Partner gmbh, Stuttgart, mahle gmbh, Stuttgart, 
blühdorn gmbh, Stuttgart; auto bilD/t. bader (bmw i3, P. 5, fig. 1), 
auto bilD/a. emmerling (chevrolet corvette Stingray, P. 5, fig. 4; Seat leon St, 
P. 5, fig. 3), auto bilD/S. krieger (Škoda rapid Spaceback, P. 5, fig. 2), 
auto bilD/manufacturer (Vw golf tgi bluemotion, P. 5, fig. 5), man bilddatenbank 
(man tgl, P. 4, fig. 1)
reProDUctIoN: hkS-artmeDia gmbh, Stuttgart
PrINtING aND DIStrIBUtIoN: raff  media group gmbh, riederich
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in great detail and thus gain valuable information. Or from visits to trade and 
repair shop partners, where the MAHLE Aftermarket technicians find out on 
site where their customers are facing technical challenges.

This vast technical know-how is not a one-way street, but rather the result of 
a lively dialogue between MAHLE Aftermarket and its trade and repair shop 
customers—concentrated, structured, and geared to practical application by 
the MAHLE technical team. 

Technical Messenger is one of MAHLE Aftermarket’s most important media 
channels for optimally supplying the repair shop with up-to-date information. 
It is published monthly and can be downloaded by registered users per e-mail 
link—optionally available in German, English, French, Russian, Polish, and 
Turkish. Interested parties can register at www.mahle aftermarket.com in the 
“Products & Services” section. This information service is free of charge.

competent technological information, solutions to current problems 
in the day-to-day repair shop business, access to insider knowledge
—that’s what commercial vehicle repair shops all over the world 
need to make their maintenance and repair procedures as safe and 
efficient as possible. however, for the independent repair shops, 
a lot of this important information is either not available or difficult 
to access. that’s why a team of mahle aftermarket specialist 
technicians are constantly working to maintain the flow of infor-
mation to the repair shop partners and thus have an active part in 
making their job easier. 

The required knowledge pool is fed from many sources: From training pro-
grammes and seminars, in which participants describe their current problem 
cases (and often pick up new ideas and solutions). From consulting the MAHLE 
Aftermarket product specialists, who, for example, analyse the parts received 

techNical messeNger, the News service from mahle aftermarket—with tips aNd tricks for the repair shop.

on call 
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