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TO OUR READERS

Welcome to StarTuned, the
magazine for independent

service technicians working on
Mercedes-Benz vehicles.

Your Mercedes-Benz dealer
sponsors StarTuned and

provides the information coming
your way in each issue.
Mercedes-Benz wants to present the
information you need to know to
diagnose and repair Mercedes-Benz
cars accurately, quickly and the first
time; text, graphics, on-line and other
technical sources combine to make
this possible. Feature articles, derived
from approved company sources,
focus on being useful and interesting.
Our digest of technical information
can help you solve unanticipated
problems quickly and expertly.

Our list of Mercedes-Benz dealers
can help you find Genuine
Mercedes-Benz Parts.

We want StarTuned to be both
helpful and informative, so please let
us know just what kinds of features
and other diagnostic services you'd
like to see in it. We'll continue to
bring you selected service bulletins
from Mercedes-Benz and articles
covering the different systems on
these vehicles.

Send your suggestions, questions

or comments to us at:

StarTuned

One Mercedes Drive

Montvale, New Jersey 07645

Phone: 1 800 225 6262, ext. 2647
e-mail: StarTuned@mbusa.com
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Diesel redux, thanks to
intelligent engineering

Mercedes-Benz is leading automobile manufac-
turers in the re-introduction of diesel passenger
vehicles to North America. First, the E320 CDI
(W211) debuted in June, 2005 powered by the
OM 648, an inline six-cylinder common-rail
diesel equipped with a Diesel Oxidation Catalyst.
In Model Year 2007, the OM 648 was replaced
by the OM 642 V6, which first appeared in the
E320 BLUETEC. This engine does not use the
additive AdBlue®, but does use a Diesel
Oxidation Catalyst, NOx Storage Catalyst, Diesel
Particulate Filter (DPF) and a Selective Catalytic
Reduction Catalyst (SCR). This is known as the
Bin 8 diesel.

The OM 642 was also available in the GL,

M- and R-Classes, but is not a BLUETEC as

it is in the E-Class. This is a BIN 10 diesel.

The vehicles were badged as 320 CDI, and have
a DOC and DPF, but no SCR. They also require

Ultra Low Sulfur fuel.
Cleaning up diesel emissions requires adopting A new V_é meets EPA

a number of overlapping approaches. Extremely Tier 2 Blﬂ 5 “SO_State”
high levels of EGR combined with a reduced ,
compression ratio curtails the production of NOx. reqU/rements.

A “regular” oxidizing catalyst combusts
remaining hydrocarbons. A particulate filter traps
soot. For Tier 2 Bin 5 vehicles, an SCR catalyst,
combined with urea injection on the 2009
models, transforms oxides of nitrogen into
elemental nitrogen and water. How does all this
work, and what are the implications for the
Independent Mercedes-Benz repair facility?
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Exhaust Gas Recirculation

Let’s begin with EGR. Since EGR gases are
oxygen poor, they’re inert when it comes to com-
bustion. Inert gas, by displacing the oxygen-rich
air-fuel charge, keeps peak combustion tempera-
tures down. This reduces the formation of NOx.
Intercooling EGR gases makes them even more
effective in controlling NOx production, especially
when EGR flow rates of 30-50% are used.

As with gasoline engines, EGR gases tend to
leave carbon deposits on everything they come
into contact with. Cooling EGR aggravates the
problem since it tends to precipitate out acidic
compounds, which would otherwise remain in
gaseous form. Mercedes-Benz’s response is to
use a corrosion-resistant stainless steel
intercooler. Intercooling creates the additional
issue of contributing to the total heat load a
diesel engine must dissipate. Consequently,
cleaning EGR passages, valves, and maintaining
the optimum performance of cooling systems are
likely to be important services for Independent
Mercedes-Benz repair facilities.

The second issue associated with EGR and
diesels is convincing EGR to flow into the intake
manifold. There’s little or no manifold vacuum to
coax EGR gas out of the exhaust and into the
intake. The solution Mercedes-Benz adopted is
adding an ECM-controlled electric throttle in
order to create manifold vacuum on demand.
Intake manifolds exposed to high levels of EGR
can be expected to foul, and cleaning may be
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The E320
went from
an inline six
to a V6 in
2007-2008.

occasionally required to keep these diesels at
optimum performance - and prevent throttle
valve actuators from sticking.

The new V6 is equipped with an EGR valve with
a lift sensor, EGR intercooler, mass air flow sen-
sor and throttle valve actuator. The cooled EGR
gases are introduced after the throttle valve
actuator. When EGR is active, the ECM knows
the quantity of EGR entering the engine by the
amount of lift measured by the sensor, and also
knows how much fresh air is entering the engine
from the mass air flow sensor. This helps in
calculating the amount of fuel to be injected.

To determine DPF regeneration, the amount
of backpressure before and after the DPF is
measured by the differential pressure sensor.
Regeneration can be spontaneous (if tempera-
tures in the DPF reach burn-off), or triggered by
the diesel ECM. Problems can arise if the vehicle
is not driven for a sufficient amount of time to
complete a successful regeneration. If this
occurs several times, the DPF can be overloaded
and the MIL will trigger. Using SDS, the techni-
cian can force regeneration to occur during a
test drive.

Two variants of the BLUETEC technology were
initially developed: the NAC+SCR system, which
met Euro IV emissions standards and was good
enough for 45 of the 50 US States (Tier 2 Bin 8),
and the AdBlue® system, with urea injection (see
sidebar). AdBlue® cars will be introduced in
the 2009 model year and meet emissions
requirements in all 50 states (Tier 2 Bin 5). Both



technologies demand the use of Ultra-Low Sulfur
Diesel (ULSD) fuel, which became the standard
at American pumps in 2005-2006.

In both systems, exhaust leaves the engine and
passes through a Diesel Oxidation Catalyst
(DOC), which “combusts” carbon monoxide and
unburned hydrocarbons. Next is the NOx
Absorber Catalyst, or NAC, which removes and
traps oxides of nitrogen. During periods of lean
operation, NOx is stored; under richer operating
conditions (which can be created by manipulat-
ing the fuel injection) the NAC undergoes a
regeneration process and releases a small
amount of ammonia into the exhaust. The
ammonia is stored downstream in the Selective
Catalytic Reduction (SCR) catalyst, which uses it
to further reduce NOx. Mercedes-Benz engineers
had hoped to achieve 50-state emissions with
NAC+SCR, however, barely missed. Hence,
AdBlue®.

Oxidizing catalysts are nothing new, and
should pose little or no service challenge for
techs. Not so a diesel particulate filter (DPF).
When sufficient particulate matter has
accumulated in the DPF, and an increase in
back pressure is detected, regeneration is
called for. Regeneration involves boosting the
temperature of the exhaust to the point where
soot accumulated in the DPF gets incinerated
into ash. Think of it as a self-cleaning oven.

Intelligent
glowplugs
stabilize
combustion.

Exhaust temperatures are boosted by injection
of additional fuel into the cylinders. The oxidizing
catalyst will turn this overly-rich mixture into the
extremely hot exhaust flow needed to regenerate
the DPF. Ideally, regeneration should occur while
driving at highway speeds so there is plenty of
airflow around the DOC and DPF. That means
little or no risk of igniting shrubbery or brush
beneath the vehicle, nor of causing customer
concerns. Regeneration should be totally
transparent to the driver. However, a boosted
idle speed or other alteration of engine “feel”
may occur, causing driver concerns. Any sort of
fuel or oil leak, such as a sticking injector or
failed turbo seal could have extremely serious
consequences at regeneration time. If a fuel
injector is questionable, it should be replaced.

In order to detect backpressure across the
DPF, measure temperatures, and inject urea into
the SCR, pressure sensors and other items will
have to be located directly in the exhaust stream,
a necessarily hostile environment. Logically,
these sensors should fail at about the same rate
as oxygen sensors and DPF sensors on gasoline
engines, and should trigger similar codes
allowing ease of diagnosis.

Other BLUETEC issues independent repair
shops may have to deal with include the use, or
misuse, of biodiesel fuels. According to MBUSA,
B5 biodiesel is approved for CDI diesel without

StarTuned 07



BLUETEC

An oxidizing

catalyst and SCR
Catalyst clean up
emissions.

Cuidising catalytic converter

affecting the warranty. Biodiesel must adhere to
ASTM D6751 and in addition have the necessary
oxidation stability to prevent damage from
deposits or corrosion. Whether or not all B5
biodiesel available at the pump meets these
requirements is unclear, and this situation may
confuse owners. A related requirement is the
use of engine oil meeting American Petroleum
Institute (API) rating CJ-4 to prevent ash from
plugging the particulate trap.

Instant Start System

BLUETEC diesels incorporate an Instant Start
System (ISS) with glow plugs that can reach
operating temperatures in two seconds or less.
At temperatures above five deg. F. no waiting is
required before the engine can be cranked. The
glow plugs are controlled by a module which may
utilize them not only in starting situations, but
whenever their use could stabilize combustion,
such as in extended idling in extremely cold
weather. For example, what’s known as
“post-glowing” will keep the glow plugs heated
for a brief period after engine startup to achieve
smoother operation and reduce emissions.

A module, which communicates with the ECM,

08 StarTuned

advanced DelNOx catalytic converter

SCR catalytic convertar

Particwiate filtar

BLUETEC

/

controls the current applied to each glow plug,
and incorporates fail-safe features, such as short
circuit detection.

The New V6

The 2007-2008 E320 BLUETEC boasts accel-
eration comparable to the gas-engined E350
six-cylinder a result of the diesel’s whopping 388
Ib. ft. of torque (as compared to 258 in the gas
models). That figure is only three Ib. ft. short of
the E550 V8. It is a completely different engine
from what’s found in the 2006 E320 CDI, which
sported an inline six.

The new 3.0-litre V6 diesel features four valves
per cylinder. It is built on an aluminum block with
cast-in steel cylinders, with an 83 mm bore and
“undersquare” 92 mm stroke. A balance shaft
located between the cylinder banks counter-
rotates at the same speed as the crankshaft to
smooth the V-6 out. Twin overhead camshafts in
each cylinder bank operate the intake and
exhaust valves, with the intake cams driven by a
double chain that also drives the balance shaft.
A gear on each intake cam, in turn, drives the
exhaust cams.



Mercedes-Benz engineers found that
throttling one of the two diesel intake ports on
each cylinder at light loads added slight
turbulence that helped optimize the combustion
process and further reduce fuel consumption
and exhaust emissions.

While many diesel engines have compression
ratios higher than 20:1, Mercedes-Benz engi-
neers found with the Garrett GT20V variable-
geometry turbocharger, the engine is more
efficient and produces less emissions utilizing a
compression ratio of 16.5:1 (boost goes up to
29psi). The turbo uses a VNT (Variable Nozzle
Turbine). The engine's electronics control the
VNT's vanes to suit the load. The intake charge
passes through an air-to-air intercooler lowering
the air temperature by up to 150 deg. F. for
increased charge density.

The E320 BLUETEC uses the latest version of
the Mercedes-Benz Common Rail Direct Injection
(CDI) system, which keeps the fuel pressure at
up to 23,000 psi. The BLUETEC V6 is fitted with
piezoelectric injectors that work significantly
faster than magnetic solenoid-based injectors,
allowing up to five injection events per combus-
tion event. So called “Pilot Injection” events
reduce the noise (clatter) associated with diesels
by slowing the rapid increase in pressure and
temperature associated with a single
injection event.

Omidising catalylic converter

advanced DeNOx catalytic canverter

Particulate filter

i /

Impressions

So much for emissions, what about perform-
ance? As numerous automotive writers have
commented, “This ain’t your daddy’s diesel.” The
gut-wrenching torque the new diesels are able to
provide at low rpm make them as much of a
performance option as an economy option in the
minds of many. Turbocharging makes the new
diesel engine just as fuel efficient as the full size
hybrids offered by other manufacturers, especial-
ly during highway travel. Who would ever have
used “diesel” in the same sentence as “sport”,
or “luxury”? Tire-burning torque, great fuel
mileage, lack of smoke — will owners even be
able to tell this is a diesel?

The answer is yes. On a cold morning, there
will still be enough clatter to tell that this is a
diesel engine. Windows shut, drivers will seldom
pause to think, “I'm driving a diesel.” As with all
turbocharged engines, there may still be slight
lag between stabbing the pedal and the vehicle
launching. But according to many who have
driven these cars, the “diesel disadvantages”
have been minimized to the point where they are
inconsequential — and more than made up for
by the tremendous fuel economy these full
size vehicles can deliver, as much as 36 mpg,
highway.

BLUETEC technology

Exhaust-gas treatment of the E 320 BLUETEC e / I m , nates P art I cu / ates

and NOx.

SCR catalytic converter

StarTuned 09



-

"

v

4

g

>

BLUETEC was originally a consortium of Mercedes-Benz,
Volkswagen, BMW and Daimler-Chrysler.

Perhaps one of the most compelling arguments
for “going diesel” with Mercedes-Benz is that
unlike domestic manufacturers who were
required to re-tool and build completely new
engines and emissions systems in order to
meet 50-state requirements, Mercedes-Benz’s
BLUETEC technology, including AdBlue®, is
already in use in tens of thousands of commer-
cial trucks in Europe. As a result, American
consumers are not being asked to be guinea pigs
for testing new emissions technologies — as the
owners of some domestic diesel trucks appear
to have been.

AdBlue®: What is it?

AdBlue® is the brand name for the
Mercedes-Benz flavor of urea injection.
Ammonia (NH3) created by the injection of liquid
urea into the hot exhaust stream combines with
NO and NOx to produce H20 and N2 — harmless
water and elemental nitrogen (N2 makes up
approximately 78% of the earth’s atmosphere).
Urea injection allows manufacturers to “virtually
eliminate” all NOx produced by internal
combustion engines.

The AdBlue® system places the diesel
oxidation catalyst and particulate filter in a
single “can.” Ammonia is supplied by injecting a
concentrated urea solution also called AdBlue®
upstream of the SCR catalyst. The addition of
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ammonia enables the SCR catalyst to reduce
NOx emissions to a level even lower than the
NAC-SCR system. AdBlue® is carried in a heated
on-board tank, which should be replenished
whenever the car is serviced.

A gallon of AdBlue® fluid should last approxi-
mately 2,500 miles. Should a sensor detect a
low level, a dash warning light will be illuminated,
and other consequences may be added to the
program. The EPA doesn’t want diesel owners
failing to refill it. The AdBlue® tank utilizes a
special coupler that mates with the refill bottle,
thus preventing filling errors.

BLUETEC is a Brand

A consortium of Mercedes-Benz, BMW,
Daimler-Chrysler, and Volkswagen initially
collaborated to create emissions control
technologies for diesel engines in order to meet
ever-tightening particulate and NOx standards,
both in Europe and in North America. “BLUETEC”
was the result. Of the original consortium mem-
bers, Mercedes-Benz is the only manufacturer
putting the BLUETEC badge on its vehicles

equipped with this technology. I

Visit us at our new website
www.MBWholesaleParts.com
to view this article and all past issues of StarTuned,
along with a wealth of information on
Genuine Mercedes-Benz Parts.
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misting. All proof of the innovation and lasting quality rarely found in non-genuine parts. So
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The ASR warning light will illuminate
when the system is commanded
not to function, either through the
“ASR Off” switch, or if there is @
fault in the system. When the light
comes on while driving, it does not
mean there is a DTC in the system.
It means there is a problem with
traction at that time.
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Electronic driver aids have clt.early elpec
reduce traffic incidents over the past dec-ad'b,
but they don't do much good when they're not
working properly. Keeping our customers'
Mercedes-Benz vehicles functioning in the
safest possible manner should be our goal.
So, here's how ABS/ASR and ESP systems
work and how to repair them.

Anti-Lock Brake systems (ABS) have been
around for decades. In a panic stop, the driver,
not being properly trained, applies the brakes as
hard as possible. This causes the brakes to
overpower the grip between the tire and the
pavement. The wheels are now locked and
steering inputs prove futile. The driver has lost
control of the vehicle.

Using a computer’s high-speed data process-
ing capabilities, however, programming can
reduce brake fluid pressure at individual wheels
during a panic stop. This allows the tires to

continue the slowing-down process. This pattern
occurs several times a second, gradually
stopping the vehicle in a controlled manner.

As in the case of fuel injection, the computer
can monitor sensor inputs, look at its pre-pro-
grammed set of responses, and manipulate
output controls to further enhance the stopping
ability of the vehicle. Since a computer can react
to these changes quicker than any driver can,
braking distances are reduced while steering
control is maintained. Believe it or not, this
simple explanation can be applied to even the
most complicated integrated systems: inputs,
logic, and outputs. Knowing how these function
together will allow you to test them. This,
coupled with an understanding of the computer’s
logic, lets you predict and test output controls.

StarTuned |3




ELECTRONIC DRIVER AIDS

The Power in Power Brakes

Before we get started on ABS/ASR/ESP, we
should discuss BAS (Braking Assist System).
This is the power in your power brakes. It is still
vacuum assisted, but this simple system adds
additional assist when needed. The brake boost-
er is exposed to normal atmospheric pressure on
both sides of a diaphragm with the engine off.
When the engine is started, manifold vacuum is
applied to both sides of the diaphragm. When the
driver applies the brakes, atmospheric pressure
is applied through a metered orifice to the brake
pedal side of the diaphragm. This reduces
vacuum to about 11 to 12 in. Hg. This differential
in pressure forces the diaphragm to move in the
direction of greater vacuum or lower pressure,
which would be toward the master cylinder side
of the booster. This is normal power assist.

Within a Mercedes-Benz booster with BAS
there is a release switch and a solenoid valve.
The switch indicates when the brake pedal is
released. This switch input is sent to the BAS
control unit (often mounted underneath the

Here we have the dual output brake switch.
One switch contact will be normally open
(NO), and the other will be normally closed
(NC). You can use the scan tool to watch this
input, but a DMM will tell you if the switch
contact is poor.

|4 StarTuned

master cylinder). On later models with ASR or
ESP, all of the control units are unified into one
ESP/ASR/BAS control unit. Another input (either
to BAS or ESP control systems) is the Membrane
Travel Sensor. This monitors the position of

the booster diaphragm. If it detects sudden
movement of the membrane, it knows the brakes
were applied suddenly. The solenoid valve (in the
booster) is then opened allowing full atmospheric
pressure into the brake pedal side of the brake
booster. With full manifold vacuum on the master
cylinder side of the diaphragm and full atmos-
pheric pressure on the other side, the larger
difference in pressure moves the diaphragm with
greater force toward the master cylinder, thus
increasing braking assist. On smaller engines
such as in the SLK230, there is an additional
vacuum pump to supply sufficient assist.

The ESP, ASR and
BAS Lights Are All On!

Of course, the BAS system will not work if
there is a failure with a component such as
the release switch, the solenoid valve or the
membrane travel sensor. Other outside influ-
ences such as the brake switch (not present on
the very latest models) can set a code and turn
on all of these warning lights. The brake switch
on a Mercedes-Benz is a double-throw switch.

It has one set of contacts that are normally open
(NO) and another that is normally closed (NC).
These switch contacts reverse position when the
brakes are applied.

Scan data can be used to monitor these switch
inputs. To test these switches directly you will
probably have to look in multiple diagrams. One
brake switch contact could be connected to
various control units, such as the illumination
module for brake light activation, and the other
switch contact could be connected to the
Electronic Traction Support module (ETS) on
vehicles with four-wheel drive. They could also go
directly to the ESP/ASR/BAS module, so make
sure you know the system you are working on.
One easy way to check which systems are in a
particular vehicle is to simply look for the various
warning lights coming on in the instrument



Since the control unit is so easy to get to, you can measure the resistance of the wheel speed sensors right
from the connector. This not only checks the sensor resistance, but it also checks the wiring. This testing
does not apply to Active Wheel Speed sensors.

cluster during the key-on bulb check. In later
models, the brake switch input is normally sent
to the ESP/ASR/BAS module and is communi-
cated to other control units through the CAN.

The Essence of ABS, ASR, and
ESP

Some of the most critical components in any
of these systems are the wheel speed sensors.
They often double as the vehicle speed sensor
input and their signals are transferred to the
other control units through the CAN. Wheel
speed sensors live in a harsh environment.
Mounted on the wheel spindle, they are exposed
to high temperatures, moisture, road salt and
debris, and brake dust. They are AC pulse
generators, so when scoped they produce an AC

sine wave. This AC sine wave indicates the
speed of the wheel. If the frequency of the sine
wave increases, then the wheel has picked up
speed. If it decreases, then the wheel is being
slowed down.

Some models such as the C- and CL-Class in
2001 and the S-Class in 2000 started using
what is called an active wheel speed sensor.
This has no reluctor or tone wheel, instead using
magnets in the wheel seal (be gentle with them
during service) to cause magnetic switching and
generate a DC square wave. With any of these
sensors at each wheel the ABS control unit can
determine if any wheel(s) are slowing down faster
than any of the other wheel(s) while under brak-
ing. This would indicate different wheel speeds,
which means some of them are losing traction.
The ABS control unit can then isolate the ones
that are “locking up,” and reduce and apply
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A more accurate way to test a wheel speed
sensor is to check how much AC voltage it
generates while spinning the wheel. Here, 1V
AC is being produced by spinning the wheel
by hand. Once again, this does not apply to
Active Wheel Speed sensors.

brake pressure as necessary to bring the vehicle
to a controlled stop.

A second step in assisting the driver is through
ASR. If the wheel speed sensors can determine if
one or more wheels are slowing down too fast,
then it stands to reason that a computer could
determine if the wheel was accelerating faster
than the others, otherwise known as wheel slip.
In the event of this phenomenon, the ASR mod-
ule can isolate the brake fluid circuit and apply
brake pressure (stored in the system) to the
wheel(s) that is/are slipping. This is roughly the
same action as an ABS stop, but this time the
brake is not depressed and the vehicle is
accelerating. This is never more evident than
when accelerating or decelerating in snow.

Mercedes-Benz has addressed this problem
with Electronic Traction Support. This system can
detect wheel slippage between the two driven
wheels and apply the brake to provide even
power distribution. In addition to brake applica-
tion, the ASR unit can convey to the ME (Motor
Electronics) to close the throttle. This is referred
to as Engine Torque Reduction (ETR). The ME
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This control unit is one of many on the power-
train CAN. This ASR control unit has traction
control, but in this 97 S320 does not have
ESP. Notice how easy it is to perform electri-
cal testing at this unit. Under "Diagnostics,"
you're given the pin voltages to test for.

control unit can either retard timing, or close
the throttle plate to reduce power output. In the
case of deceleration, if the ASR control unit
detects a difference in rear wheel speed com-
pared to vehicle speed it can request the ME
control to open the throttle to reduce engine
braking. This is referred to as EBR, or Engine
Braking Regulation. As you can see, with the
integration of all these systems CAN communica-
tion is critical to keeping those warning lights
off, so an advanced scan tool such as the
Mercedes-Benz Compact Ill would be a
tremendous advantage in this area of diagnosis.
Keep in mind there is also an ASR "Off" switch.
Switching the system off may help you isolate
the cause of problem.

As mentioned earlier, monitoring wheel speed
is critical to these systems functioning properly.
You need to know how to test these sensors.
One of the first steps you should take is to scan
the computer for codes. Mercedes-Benz elec-
tronic control systems are capable of detecting
many abnormalities even if they are minor
enough not to warrant illuminating the warning
lights. Another step in the diagnostic process is,



through our scan tool, monitoring the wheel
speed sensors. Of course, during any test drive
be mindful of safety, especially while evaluating
scan data. It’s best to have someone else drive
while you monitor data; perhaps the customer
could drive while he or she is explaining to you
what he or she feels while driving the vehicle.
The scan tool is also useful for checking various
switch inputs such as the brake and release
switches. If you get to a point where the scan
tool has given you all the direction it can, you
may have to electrically test each component.
As already mentioned, Mercedes-Benz vehicles
will either have AC pulse generators for wheel
speed sensors, or Active Wheel Speed sensors,
which generate a DC square wave. Even though
it’s a square wave, the principle remains the
same. The faster the wave, the faster the wheel
is traveling and visa versa. With the AC wheel
speed sensors you can start off with a resistance
test to make sure you do not have a shorted sen-
sor, but it is best to monitor AC voltage while
spinning the wheel by hand. Each wheel should
produce a similar AC voltage — between .5 and

BAS

s ETS (@) O == =

One way to determine what variations are on
the system you are working on is to look at
the warning lights during a bulb check. You
can see that this vehicle has BAS, ESP (which
means it has ASR also) and ETS. If these
lights stay on with the engine running, you
definitely have a fault in the system.

Although you see a control unit-type plug, it
is only for the hydraulic solenoid assembly.
This component houses the brake fluid
control solenoids. The unit that controls the
hydraulic assembly is mounted elsewhere.

1.5V, depending on how fast you’re spinning
them. Sensors may have different resistances
and AC voltage output, so it’s best to compare
one side of the vehicle to the other. In the case
of the active wheel speed sensor, a graphing
multi-meter or lab scope will illustrate the wave
pattern. If this is not available to you, a DMM
capable of DC V, Duty Cycle and Frequency will
allow you to monitor the consistency of the
signal. If you detect the DC voltage dropping out,
the duty cycle changing significantly, or the
frequency changing rapidly, you probably have a
bad sensor. Keep in mind that these are three-
wire sensors that have a five-volt reference and
a ground as well as a signal line.

Things Are Getting
Out Of Control!

To further enhance driver control, ESP was
introduced to coordinate the multiple electronic
control units. The BAS, ABS, ASR, and EBR make
up the ESP system. These systems work together
to assist the driver in maintaining control of the
vehicle in low-traction conditions. There are a

(Continued on page 20)
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WHY BUY GENUINE?

Replace —We replace more parts than aftermarket brands.
Engineered — Designed to meet original OEM drawings.
Manufactured — Made with same OE components as factory parts.

Assembled — Completely assembled from components and not just repaired.

New — Tested to new unit standards.

Improved Technician Efficiency

e Without the need to assemble the Reman A/C Compressor
‘with Clutch, technicians can get right to installing the entire
Compressor assembly.

Competitive Pricing

* Priced as one unit so there’s only one part number to order.

 All internal components are function-tested during the
manufacturing process.

* 100% replaced O-rings, snap rings and other wear parts.

e Each compressor undergoes complete quality assurance
testing for performance and output.

e Assembled to OE specs for testing and measuring.
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ELECTRONIC DRIVER AIDS  (Continued from page 17)

few more components added to ESP to monitor
the vehicle dynamics. The first one we will dis-
cuss is the Steering Angle sensor. This is often
mounted in the steering wheel switch housing.
The ESP control unit uses this sensor to compare
to the front wheel speeds to verify traction is
being maintained. It is a photo-electric sensor
that generates a square wave. The shutter wheel
that blocks and unblocks the light beam is in a
specific pattern, so it is not an even and consis-
tent square wave that you might be familiar with
from a camshaft position sensor, or something
along those lines.

What is more important is if you replace the
sensor or battery power goes dead, you will have
to re-initialize the sensor. You can do this with
the aid of a factory-specific scan tool, or by
slowly rotating the steering wheel lock-to-lock
with the weight of the car on the tires and the
engine running. There is also a pressure switch
mounted in the hydraulic unit. It is a three-wire
sensor with a reference, signal and ground. The
signal is an analog voltage. This sensor detects
brake fluid pressure in the hydraulic unit.
Pressure and return pumps in the hydraulic
unit create pressure that the ASR system may
need to apply to a caliper. Remember, this is for
controlling wheel speed under acceleration,
not braking.

Other sensors found in the ESP system would
be just as at home in an aircraft as an automo-
bile. They are the Lateral Acceleration Sensor
and the Yaw Rate Sensor. The Lateral
Acceleration Sensor measures the speed of the
change in direction of the vehicle. It is a three-
wire sensor and has a five-volt reference and a
ground, as well as a signal wire. If this sensor
needs to be replaced, it must be adapted with a
factory specific scan tool. The Yaw Rate Sensor
detects the speed of body roll. This is difficult to
monitor and is also best diagnosed with a facto-
ry-specific scan tool. A problem here could
cause the SRS warning lamp to illuminate. You
can monitor this signal wire for an analog voltage
signal while driving the vehicle through turns. All
these inputs go to the ESP control unit, so scan
data could make your life a lot easier.
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Inputs,...Control Units,...
What’s Next?

As mentioned earlier, no matter how compli-
cated the system, it’s just a matter of monitoring
computer inputs, knowledge of computer opera-
tion, and, finally, predicting and monitoring com-
puter-controlled outputs. We discussed how criti-
cal CAN communication is, and checking for
codes in all related systems will help direct you
to the system at fault. For example, if there is a
problem with the Electronic Accelerator, it will
turn on the MIL and the ESP system will be
disabled since it cannot shut the throttle when it
needs to. It’s always a good idea to check all the
control units in the powertrain CAN for codes.
When dealing with BAS/ASR/ESP, you need to
know that the computer controls solenoids to
redirect brake fluid pressure according to what is
desired. Mercedes-Benz uses Hold, Release and
Pressure Apply solenoids in the hydraulic unit.

When dealing with codes, you are usually
looking at a wiring problem, or sticking/faulty
solenoids that are all incorporated into the
hydraulic unit. As well as using resistance checks
to test, we can also activate solenoids (preferably
through a scan tool) and monitor the current
relative to the voltage change.

Overview

We hope you have learned what input sensors
are involved in BAS/ASR/ESP. Checking for
codes in all Engine CAN control units will give
you a diagnostic direction. Monitoring these
inputs in scan data can help you quickly
determine what system you should be testing.
After pulling up a wiring diagram, you can now
directly check sensor inputs and monitor
computer-controlled outputs that did not
respond properly during scan tool testing.

This all leads to the isolation and conclusion of a
successful diagnosis, no matter how complicated
the system. We can all consider this a job

well done.
[ ]
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FEATURE ARTICLE / COLLISION REPAIR

Beauty 1S
Only Skin Deep:
Working With

Aluminum Panels
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The quest for reduced weight has led auto
manufacturers to the use of aluminum, and
Mercedes-Benz has been in the forefront of this
trend for decades. While these changes make
for lighter body construction they also lead to
challenges in auto body repair. Here's a look

at the ups and downs of this miracle metal.

Some believe strict government regulations
regarding raising fuel economy and safety standards
force manufacturers to change materials and
designs. Others believe this is simply evolution
of the breed. Whichever you believe, the use of
aluminum body panels is becoming more and
more prevalent.

Mercedes-Benz is very familiar with the use of
aluminum body panels dating all the way back to the
early 1950s and the 300SL “Gullwing” coupe.

This historic vehicle either came with aluminum
hood, doors and trunk, or an all-aluminum outer
skin! An overall lighter vehicle improves
performance, fuel economy, and reduces strain
on stressed components. Another benefit of
aluminum is how well it yields to manufacturing
processes. It can be cast, extruded, or rolled
into sheets, the most popular use. While these
benefits are tangible and real they do complicate
the issue when accident damage occurs and
body work becomes necessary. In order to
maintain the Mercedes-Benz sound and stable
body structure and sufficient corrosion resist-
ance, proper body work techniques need to be
followed. Here we will review proper structural
body repair technigues that Mercedes-Benz
owners require for their vehicles.
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COLLISION REPAIR / ALUMINUM PANELS

Aluminum and its characteristics

Why Aluminum? Aluminum is roughly one
third as dense as steel. However, in order to
maintain comparable strength to steel structures
only about a 40% weight reduction is acceptable.
Aluminum is also a great conductor of electricity,
and on vehicle bodies it doubles as a ground
path for the ever-increasing electronics on luxury
vehicles — it is one of the most cost-effective
choices. Aluminum by itself, while being light-
weight, is not sufficiently strong for automotive
applications. While aluminum alloys often have
sufficient tensile and yield strengths, an alloy
must be formed to provide the necessary stiff-
ness strength. Aluminum alloys are made by
adding other metals and elements such as
copper, magnesium, manganese, silicone and
zinc. Different blends are used to create different
characteristics. For instance, a 2000 series
aluminum alloy uses more copper. This makes
the panel strong, workable and easier to stamp.
A 3000 series alloy uses manganese and is still
workable, but also stronger. A 4000 series alloy
has a lower melting point, so it is mainly used for
welding. The 5000 series alloys are blended with
magnesium so they are corrosion resistant as
well as being stronger. In addition to inner and
outer paneling, this alloy can also be used for
structural components in the frame, as well as
welding wire. A 6000 series alloy adds silicone to
the 5000 series so there is some additional
strength. Finally, the 7000 alloys add zinc, which
makes the alloy strong and is primarily used in
structural members such as bumpers and
bumper reinforcements.

Aluminum alloys are basically split into two
groups, heat treatable and non-heat treatable.
The 3000, 4000 and 5000 series are non-heat
treatable. This means you cannot strengthen
them with heat; however, they will harden by
working them. If you need to, you can anneal
them with heat. Keep in mind, these alloys will
not show signs of excessive temperature.

Heat reactive crayons should be used to give an
indication of how hot the metal gets as you're
annealing. Remember, the more heat cycles you
put the metal through, the weaker it will become.
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The 2000, 6000 and 7000 alloys will strengthen
with work hardening and some even with heat.
They are also annealed with heat, but once again
be careful of the lower melting points.

These characteristics become important
when heat is to be used in straightening the
aluminum panel. The damaged portion of a panel
is stronger than the rest due to the work harden-
ing of the metal. If you attempt to pull out the
dent, the surrounding non-damaged areas will be
affected and warp. You should heat the damaged
area to soften the metal and make it easier to
work with. “Heat-shrinking” is a process that
uses heat to expand the aluminum around the
dent. If done properly, this should force the
metal back into the more natural shape it had
before the dent was created. Heat is also a
recommended method for softening up bonding
adhesives used to join aluminum panels, but
more on this later. Of course, in more severe
hits heat shrinking will not be possible and the
panel will have to be replaced. Mercedes-Benz's
modular design of its vehicles allows dissimilar
metals to be bonded or riveted together to form
an overall stronger structure yet.

Preparing for
an aluminum repair

During the aluminum panel stamping process,
water-soluble dry-type film lubricants and
water-free dry-type film lubricants are used.
While these protect the metal during forming,
they do need to be removed before any welding
or painting takes place. Aluminum also has an
oxide layer on the surface that naturally forms a
corrosion-resistant surface. This must also be
removed with solvents to allow for welding and
paint preparation.

Not only does the aluminum panel have to be
clean, but your work area must be also. This is
one of the more critical steps in the process, but
it is often treated as the boring task left to the
apprentice. While working on aluminum panels,
steel contamination from the previous job, or
from the job the next bay over, can cause paint



@. Vehicle Bod
v caaback -t vl W

for

Mercedes Benz

x
g
El

syyeudugsszal
ﬁ.‘e’%éﬁa:é.rh

i
!

.............

MBUSA offers a website for approved

Mercedes-Benz Certified Collision Repair Facilities.

On this site, you can access specific information
on materials used by Mercedes-Benz and how
they recommend that the material be secured.

problems. Little dots protruding out of the paint
are caused by the two dissimilar metals reacting.
There is nothing less profitable than having to do
a paint job all over again. For this reason it is
required that your body technician keep all the
tools dedicated to aluminum repair completely
separate from those used for steel. Also a spe-
cial work area is required, which must be set off
from the rest of the shop by either walls or floor-
to-ceiling curtains. This will reduce the possibility
of steel (or other material) contamination.
Additional measures we can take to ensure
both the health of the technician and the quality
of the work is to provide proper safety attire and
to remove contaminants and aluminum chips
with the use of a vacuum evacuation system.
Aluminum chips are explosive and pose a
significant heath hazard. Other steps include
covering the entire vehicle except the portion
being worked on. Aluminum panels should be
inspected for cracks before and after any repairs
are performed. The surface can be inspected by
using color dyes that remain on the panel sur-
face and will normally seek out “channels” that
are created by cracking. Careful inspection
should be done after the dye is used as some
cracking may not be visible to the naked eye.
Never allow the dye to dry in the crack — be sure

to clean the panel before this occurs. Note:
Cracks may also appear as pores, crow's feet,
or bull’s eyes.

Working with the metal

While aluminum is not as malleable as steel,
dents may be removed from a panel when metal
stressing is limited, or the actual disfiguration is
minimal and not deep. Similar to steel, the tech-
nician should take notice of the low and high
points of the dent, then commence with repair. If
it is determined that the dent is too distressed,
the panel should be replaced. Unlike steel, the
technician should begin in the middle of the dent
and work outward. As is done in "paintless" dent
repair, the technician should “press” the dent out
by applying a small amount of pressure against
the damaged area. It is required that wooden,
plastic or aluminum hammers be used should the
need arise, and that any tools with sharp edges
be avoided. Care should be given not to
“stretch” the panel highly as that may cause it to
crack or become brittle.

Once the technician has determined that the
dent is relieved, it is time to "draw in" the alu-
minum. Before continuing, the technician should
clean the surface of all contaminants.
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At www.startekinfo.com you can access recom-
mended body repair procedures. These include a
list of recommended tools, step-by-step instruc-
tions, and required materials such as seam
sealers, adhesives, etc.
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Heating the area with a “neutral” welding flame
while staying within the 300 to 850 deg. F. range
(using a heat crayon at the outer edges of the
repair area will assist in maintaining the proper
temperature), then allowing it to cool quickly will
assist in drawing the panel in. Heating the panel
will allow the aluminum to resume its original
shape; however, it is important to keep the heat
limited to the repair area. This process should be
repeated quickly and as needed to match the
panel characteristics properly.

Re-sculpting the panels is a much bigger
challenge than it is with its steel counterparts.
Unlike steel, aluminum panels need to be heated
before repairs can begin. The panel should be
brought to between 475 and 575 deg. F. and
then be worked by lightly hitting the panel with
a plastic, wooden or aluminum hammer.

Focus should remain on maintaining these
temperatures during the repair to avoid the panel
becoming “springy,” deforming, or cracking.
Since aluminum will tear quickly when the work
area is crumpled or wadded, it is highly likely that
the panel will need replacement rather than
repair. Do not attempt reshaping of any

die-cast panels.

Finally, always remember to do a post inspec-
tion of repaired panel(s) for any cracking.

Welding aluminum

Two possible methods of securing aluminum
body parts are MIG welding and riveting. There
are pros and cons to both. To prepare the sur-
face for welding, solvents must first be used to
remove any production lubricant as well as the
oxide layer. Welding technology has evolved over
the past few decades to allow for more intricate
designs in the manufacturing process.
Manufacturers have moved away from resistance
spot welding. Aluminum being a much better
conductor of electricity does not have enough
resistance to build up the heat necessary to weld
the parts together, so more current would be
required.

Gas metal arc welding, MIG in particular, is
a superior method for joining aluminum, but even
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This weld was made with a new type of
inverter welder. These welders use computers
to control pulsed current, in the thousands of
cycles, allowing for precise control of current,
which keeps the high heat that can deform
panels manageable.

this procedure has its drawbacks. The heat
required to weld aluminum can cause distortion
just outside of the weld seam, particularly with
thin sheets. Reducing current moves us closer to
“Short Circuiting Arc Transfer”, which often leads
to poor welds. Spray transfer is the preferred
process when welding aluminum, but the
amperage required is still too high and causes
distortion and fatigue. New welding technology is
available to address this need. Originally pulsed
arc welding could reduce overall current, yet still
maintain spray transfer. Today computers control
inverter-based welders that can pulse a lot faster
and easily control overall current. Experienced
aluminum welders are hard to come by, so
alternatives are needed.

Rivets

The other preferred method of mounting body
panels is the rivet. Testing performed by
Mercedes-Benz has resulted in riveted panels
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This is a steel-to-steel application rivet.
The serrations in the body help the rivet to
deform in a specific pattern.

providing the same security and strength as in
the vehicle's original design. Mercedes-Benz
actually prefers blind rivets over spot and plug
welds on certain models. Rivets eliminate the
deformation caused by the heat of welding.
How will you know when to apply this?
All this information is available with a paid
subscription to www.startekinfo.com. This is
the Mercedes-Benz service information website.
Under the heading WIS-net, you will find body
repair information specific to your vehicle.
When dealing with riveting aluminum panels uses
aluminum-bodied rivets to prevent dissimilar
metals from reacting and promoting corrosion.
Another component of rivet bonding is
adhesives. Mercedes-Benz recommends the use
of adhesives between aluminum (and steel)
plates to reduce noise and increase strength.
Remember to rivet in a different area rather than
right where there was a plug or spot weld. The
weld compromised the strength of the metal, so
new metal will be more predictable and secure.
Chamfer or deburr all drilled rivet holes on both
sides of each panel to be joined to ensure the
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This is a special Usibor rivet provided by
Mercedes-Benz. These are intended for
High-Strength steel applications.

anti-corrosion coating is not scratched off.
Another tip to prevent corrosion is to eliminate
moisture at the rivet point. Mercedes-Benz wants
a zinc paint, Part Number AOOO 986 34 42 to be
applied to all naked metal surfaces before secur-
ing panels. However, this “weld-through” primer
is not recommended for MIG welding. Finally,
seal the seam with a Mercedes-Benz-approved
seam sealer, and finish up with an approved
wax-based anti-corrosion compound.

Visit us at our website
www.MBWholesaleParts.com
to view this article and all
past issues of StarTuned,

along with a wealth of information

on Genuine Mercedes-Benz Parts.




Enticingly graceful and dynamic.
Strong support, too.

i WARRANTY ]'

Every part comes with the reassurance
of a strong 12 month/unlimited mileage
{inited warranty —with adeditiona! anverage
for engines and transmissions.

Unlike any other.

The part is just part of the story. The precise fit and superior performance of a Genuine Mercedes-Benz
Part is a given. But equally important is that each Genuine Mercedes-Benz Part — down to the last nut,
bolt and gasket —comes with the unmatched technical support and expertise from your dealer and
Mercedes-Benz. All evidence of our constant dedication to supporting your business in more and better
ways than anyone else. And that's the best part. Visit mbwholesaleparts.com or contact your dealer. Mercedes-Benz
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FACTORY SERVICE BULLETINS

Engine Performance
Complaint from “False Air”

Model 203.040/740

If you receive customer reports in the above
model of the engine vibrating, rom fluctuations at
idle or poor accelerator response with codes
P2020 (P0172), P2046, P201C or P201A in the
engine control unit, please perform the below
procedure. The partial load breathing towards
intake manifold hose, cylinder crankcase breath-
ing hose or the non-return valve to nozzle hose
may be torn at the connection to the crankcase.
Air will bypass the air mass sensor, i.e. unmea-
sured air will enter the intake, causing the
engine to run lean.

Remedy:
1.Remove compressor (supercharger). Refer to
WIS document AR09.50-P-47050K.

2.Remove and inspect the partial load breathing
towards intake manifold hose, cylinder
crankcase breathing hose and the non-return
valve to nozzle hose for crankcase ventilation.
If damaged, replace as needed. Refer to Figure
1 for details.

3.Install compressor (supercharger). Refer to WIS
document AR09.50-P-4705QK.

Parts Information

Partlai Load Bfeathlng Towards Intake Manrlold Hose (A271 018 12 82) _

Cylinder Crankcése Breathing Hose
{A271018 14 82)

Figure 1

Note:

* Use “click clamp” as specified in parts
information for securing hose.

* Ensure that clamp is positioned as close to the
end of the hose and fastened tightly.

Quantity Part Name Part Number

1 Click Clamp A005 997 49 90
As needed Partial Load Breathing Towards Intake Manifold Hose A271 018 12 82
As needed Cylinder Crankcase Breathing Hose A271 018 14 82
As needed Non-Return Valve to Nozzle Hose A271 018 15 82
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GENUINE MERCEDES

-BENZ PARTS... NEARBY

Ala

Dothan
Mike Schmitz Automotive
334-794-6716

Hoover
Crown Automobile
205-985-4200

Huntsville
Mercedes-Benz of Huntsville
256-837-5752

Mobile
McConnell Automotive
251-476-4141

Montgomery
Jack Ingram Motors
334-277-5700

Tuscaloosa
Leigh Automotive
205-556-1111

Anchorage
Mercedes-Benz of Anchorage
907-277-3383

Fairbanks
Auto Service Company
907-456-6217

Chandler
Mercedes-Benz of Chandler
480-403-3400

Peoria
Mercedes-Benz of Arrowhead
623-583-7200

Phoenix
Phoenix Motor
602-264-4791

Phoenix
Schumacher European
480-991-1155

Tucson
Mercedes-Benz of Tucson
520-886-1311

Arkansas

Fayetteville
Mercedes-Benz of Northwest Arkansas
479-521-7281

Little Rock
Riverside Motors
501-666-9457

Anaheim
Mercedes-Benz of Anaheim
714-777-1900

Arcadia
Rusnak /Arcadia
626-447-1117

Bakersfield
Mercedes-Benz of Bakersfield
661-836-3737

Belmont
Autobahn Motors
650-637-2333

Beverly Hills
Mercedes-Benz of Beverly Hills
310-659-2980

Buena Park
House of Imports
714-562-1100

Calabasas
Mercedes-Benz of Calabasas
818-591-2377

Carlsbad
Hoehn Motors
760-438-4454

Chico
Courtesy Motors Auto Center
530-893-1300

El Dorado Hills
Mercedes-Benz of Eldorado Hills
916-567-5100

Encino
Mercedes-Benz of Encino
818-788-0234

Escondido
Mercedes-Benz of Escondido
760-745-5000

Fremont
Fletcher Jones Motor Cars
510-623-1111

Fresno
Mercedes-Benz of Fresno
559-438-0300

Glendale
Calstar Motors
818-246-1800

Laguna Niguel
Mercedes-Benz of Laguna Niguel
949-347-3700

LaJolla
Heinz Gietz Autohaus
858-454-7137

Los Angeles
Downtown L.A. Motors
213-748-8951

Manhattan Beach
Carwell
310-303-3500

Modesto
Modesto European
209-522-8100

Monterey
Mercedes-Benz of Monterey
831-375-2456

Newport Beach
Fletcher Jones Motor Cars
949-718-3000

Oakland
Mercedes-Benz of Oakland
510-832-6030

Palm Springs
Mercedes-Benz of Palm Springs
760-328-6525

Palo Alto
Park Avenue Motors
650-494-0311

Pasadena
Rusnak /Arcadia
626-795-8004

Pleasanton
Mercedes-Benz of Pleasanton
925-463-2525

Riverside
Walter’s Auto Sales & Service, Inc.
951-688-3332

Rocklin
Von Housen’s Motors
916-630-8877

Sacramento
Mercedes-Benz of Sacramento
916-924-8000

San Diego
Mercedes-Benz of San Diego
858-279-7202

San Francisco
Mercedes-Benz of San Francisco
415-673-2000

San Jose
Beshoff Motorcars
408-239-2300

San Jose
Smythe European
408-983-5200

San Luis Obispo
Kimball Motor
805-543-5752

San Rafael
R.A.B. Motors
415-454-0582

Santa Barbara
Santa Barbara Auto Group
805-682-2000

Santa Clarita
Mercedes-Benz of Valencia
661-753-5555

Santa Monica
W.I. Simonson
310-526-4700

Santa Rosa
Smothers European
707-542-4810

Signal Hill
Mercedes-Benz of Long Beach
562-988-8300

Stockton
Berberian European Motors
209-944-5511

Thousand Oaks
Silver Star A.G.
805-371-5400

Torrance
Mercedes-Benz of South Bay
310-534-3333

Van Nuys
Keyes European
818-461-3900

Walnut Creek
Mercedes-Benz of Walnut Creek
925-937-1655

West Covina
Penske Motorcars
626-859-1200

Colorado Springs
Mercedes-Benz of Colorado Springs
719-575-7950

Denver
Murray Motor Imports
303-759-3400

Littleton
Mercedes-Benz of Littleton
303-738-7700

Westminster
Mercedes-Benz of Westminster
303-410-7800

Danbury
Mercedes-Benz of Danbury
203-778-6333

Fairfield
Mercedes-Benz of Fairfield
203-368-6725

Greenwich
Mercedes-Benz of Greenwich
203-869-2850

Hartford
New Country Motor Cars
860-278-2000

New London
Carriage House of New London
860-447-3361

North Haven
Mercedes-Benz of North Haven
203-239-1313

Delaware

Milford
I.G. Burton
302-424-3042

Wilmington
Mercedes-Benz of Wilmington
302-995-2211

Clearwater
Lokey Motor
727-530-1661

Coral Gables
Bill Ussery Motors
305-445-8593

Daytona Beach

Mercedes-Benz of Daytona Beach
386-274-4775
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Fort Lauderdale
Mercedes-Benz of Fort Lauderdale
954-462-4381

Fort Myers
Mercedes-Benz of Fort Myers
239-433-8300

Fort Pierce
Mercedes-Benz of Fort Pierce
772-466-7000

Fort Walton Beach
Quality Imports
850-863-2161

Gainesville
Duval Motorcars
352-332-7571

Jacksonville
Brumos Motor Cars
904-724-1080

Jacksonville
Mercedes-Benz of Orange Park
904-777-5900

Lakeland
Central Florida Eurocars
863-688-8111

Maitland
Mercedes-Benz of Orlando
407-645-4222

Melbourne
Mercedes-Benz of Melbourne
321-956-0600

Miami
Mercedes-Benz of Miami
305-919-8000

Naples
Mercedes-Benz of Naples
239-643-5006

Orlando
Mercedes-Benz of South Orlando
407-367-2700

Pembroke Pines
Mercedes-Benz of Pembroke Pines
954-517-8600

Pensacola
Centennial Imports
850-432-9903

Pompano Beach
Mercedes-Benz of Pompano
954-943-5000

Sarasota
Mercedes-Benz of Sarasota
941-923-3441

St. Petersburg
Crown Eurocars
727-526-3738

Tallahassee
Capital Eurocars
850-574-3777

Tampa
Mercedes-Benz of Tampa
813-870-0010

West Palm Beach
Mercedes-Benz of Palm Beach
561-689-6363

Albany
Albany Motorcars
229-883-2040

Alpharetta
RBM of Atlanta - North
678-637-2333

Athens

Mercedes-Benz of Athens
706-549-6600
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Atlanta
Mercedes-Benz of South Atlanta
770-964-1600

Atlanta
RBM of Atlanta
770-390-0700

Atlanta
Mercedes-Benz of Buckhead
404-846-3500

Augusta
Mercedes-Benz of Augusta
706-860-1111

Columbus
Mercedes-Benz of Columbus
706.256.6100

Duluth
Atlanta Classic Cars
770-279-3600

Macon
Jackson Automotive Group
478-477-4858

Savannah
Critz
912-354-7000

Honolulu
Mercedes-Benz of Honolulu
808-592-5600

Boise
Lyle Pearson
208-377-3900

Pocatello
Robert Allen Auto Group
208-232-1062

Arlington Heights
Mercedes-Benz of Arlington Heights
847-259-4455

Barrington
Motor Werks of Barrington
847-381-8900

Bourbonnais
Napleton’s Autowerks
815-933-8221

Champaign
Sullivan-Parkhill Imports
217-352-4161

Chicago
Mercedes-Benz of Chicago
312-944-0500

Hoffman Estates
Mercedes-Benz of Hoffman Estates
847-885-7000

Lake Bluff
Knauz Continental Autos
847-234-1700

Lincolnwood
Loeber Motors
847-675-1000

Loves Park
Napleton’s Autowerks
815- 636-6600

Marion
Foley-Sweitzer Motor Sales
618-997-1313

Naperville
Mercedes-Benz of Naperville
630-305-4560

Normal
Sud’s Motor Car
309-454-1101

Northbrook
Autohaus on Edens
847-272-7900

Orland Park
Mercedes-Benz of Orland Park
708-460-0400

Peoria
Sud’s of Peoria
309-347-3191

Peru
J.P. Chevrolet GEO Nissan
815-223-7000

Springfield
Isringhausen Imports
217-528-2277

Sycamore
Brian Bemis Imports
815-895-8105

Westmont
Mercedes-Benz of Westmont
630-654-8100

Louisville
Tafel Motors
502-896-4411

Louisiana

Alexandria
Walker Automotive
318-445-6421

Baton Rouge
Mercedes-Benz of Baton Rouge
225-490-3101

Lafayette
Moss Motors
337-235-9086

Metairie
Mercedes-Benz of New Orleans
504-456-3727

Shreveport
Holmes European Motors
318-212-1212

Bangor
|_ndana_____________ [y

Evansville
D-Patrick
812-473-6500

Fort Wayne
Mercedes-Benz of Fort Wayne
260-432-7200

Indianapolis
World Wide Motors
317-580-6810 317-924-5321

Lafayette
Mike Raisor Imports
765-448-4582

Mishawaka
Gurley-Leep Motorwerks
574-254-7130

Schererville

Napleton’s Auto Werks of Indiana, Inc

219-865-3800

Davenport
Lujack Motorwerks
563-388-8610

Des Moines
Mercedes-Benz of Des Moines
515-278-4808

lowa City
Carousel Motors
319-354-2550

207-941-1017

Falmouth
Prime Motor Cars
207-510-2250

Maryland

Annapolis
Mercedes-Benz of Annapolis
410-268-2222

Bethesda
Euro Motorcars
301-986-8800

Cockeysville
Mercedes-Benz of Hunt Valley
410-666-7777

Germantown
Euro Motorcars Germantown, Inc.
240-686-1300

Hagerstown
Mercedes-Benz of Hagerstown
301-733-2301

Owings Mills
R & H Motor Cars
410-363-3900

Salisbury
Mercedes-Benz of Salisbury
410-548-3411

Silver Springs
Herb Gordon Auto Group
301-890-3030

Massachusetts
Kansas
Boylston

Shawnee Mission
Aristocrat Motors
913-677-3300

Wichita
Scholfield Auto Plaza
316-688-5000

Ashland
Giant Auto Group of Ashland
606-329-2288

Bowling Green
Buchanan Imports
270-745-0001

Lexington
James Motor
859-268-1150

Wagner Motor Sales
508-869-6766

Haverhill
Smith Motor Sales of Haverhill
978-372-2552

Hyannis
Trans-Atlantic Motors
508-775-4526

Lynnfield
Flagship Motorcars
781-596-9700

Natick
Mercedes-Benz of Natick
508-655-5350

Somerville
Chambers Motorcars of Boston
617-666-4100



Westwood
Mercedes-Benz of Westwood
781-688-1000

Montana

Missoula

DeMarois Olds-GMC
| Michigan S

Acme
Mercedes-Benz of Traverse City
231-938-3800

Ann Arbor
Mercedes-Benz of Ann Arbor
734-663-3300

Bloomfield Hills

Mercedes-Benz of Bloomfield Hills

248-644-8400

Grand Blanc
Grand Blanc Motorcars
810-695-4400

Grand Rapids
Betten Imports
616-301-2100

Kalamazoo

Orrin B. Hayes
269-345-0167

Novi

Mercedes-Benz of Novi
248-426-9600

Okemos
Okemos Auto Collection
517-853-2600

Rochester
Mercedes-Benz of Rochester
248-652-3800

St.Claire Shores

Mercedes-Benz of St.Claire Shores

734-483-0322

Nebraska

Lincoln
Husker Auto Group
402-479-7600

Omaha
Mercedes-Benz of Omaha
402-384-9999

Nevada

Las Vegas
Fletcher Jones Imports
702-364-2700 702-898-3776

Reno
Mercedes-Benz of Reno
775-326-4000

New Hampshire

Greenland
Dreher-Holloway
603-431-8585

Manchester

Holloway Motor Cars of Manchester

603-669-6788

New Jersey

Bridgewater
Millennium Automotive Group
908-685-0800

+ Cherry Hill
Minnesota Mercedes-Benz of Cherry Hill

Bloomington
Feldmann Imports
952-837-6300

Maplewood
Maplewood Imports
651-483-2681

Minnetonka
Sears Imported Autos
952-546-5301

856-663-3200

Edison
Ray Catena Motor Car
732-549-6600

Englewood
Benzel-Busch Motor Car
201-567-1400

Fairfield
Globe Motor Car

Gulfport
Ray Brandt Motors of Mississippi
228-864-6622

Jackson
Higginbotham
601-956-4211

Freehold
Mercedes-Benz of Freehold
732-339-6800

Lawrenceville
Mercedes-Benz of Princeton
609-771-8040

Columbia
Legend Automotive Group
573-875-5000

Creve Coeur
Plaza Motor
314-301-1715

Ellisville
Tri-Star Imports
636-458-5222

Joplin
Frank Fletcher Imports
417-781-1177

Kansas City
Mercedes-Benz of Kansas City
816-943-7000

O’Fallon
Mercedes-Benz of Progress Point
636-300-2277

Springfield
Elite Automotive Group
417-889-5750

Contemporary Motor Cars
732-842-5353

Millville
Quality Lincoln Mercury Hyundai
856-327-3000

Morristown
Mercedes-Benz of Morristown
973-267-9200

Newton
Intercar
973-383-8300

Paramus
Prestige Motors
201-265-7800

Union
Ray Catena of Union
908-379.7200

West Atlantic City
Precision Cars of AtlanticCity
609-645-9000

New Mexico Fayetteville
Valley Motors
Albuquerque 910-487-0000
Mercedes-Benz of Albuquerque
Greensboro

505-821-4000
New York

Amityville Hickory
Mercedes-Benz of Massapequa Hendrick Motors

631-789-1600 828-322-5640

Mercedes-Benz of Greensboro
336-856-1552

Bayside )

Helms Brothers Pineville

718-631-8181 Mercedes-Benz of South Charlotte
. 704-889-4444

Binghamton

Empire Motor Car Raleigh

607-772-0700 Leith

Brooklyn 919-876-5432

Sovereign Motor Cars
718-258-5100

Fayetteville
Romano Motors
315-637-4500

Goldens Bridge
Estate Motors
914-232-8122

Wilmington
Bob King Autohaus
910-799-3520

Winston-Salem
Mercedes-Benz of Winston-Salem
336-760-4580

North Dakota

Huntington

Mercedes-Benz of Huntington Fargo

631-549-2369 Valley Imports
701-277-1777

Larchmont

Mercedes-Benz of Larchmont

9142754000

Latham
Keeler Motor Car Akron
518-785-4197

Long Island City

Ganley Akron
330-733-7511

Silver Star Motors Bedford
718-361-2332 Mercedes-Benz of Bedford
Nanuet 440-439-0100
Mercedes-Benz of Nanuet
845-624-1500 Canton

Kempthorn Motors
New York 330-452-6511
Mercedes-Benz Manhattan
212-629-1600 Centerville

Ross Motor Cars

Rochester -433-
Holtz House of Vehicles 737-435:0990
716-424-4740 Cincinnati

Mercedes-Benz of Cincinnati

Rockville Centre 513-984-9000

Lakeview Auto Sales and Service
516-766-6900

Columbus
Roslyn Mercedes-Benz of Columbus
Rallye Motors 614-299-2144
516-625-1600 )

Dublin

Southampton
Mercedes-Benz of Southampton
631-204-2500

St. James
Mercedes-Benz of Smithtown
631-265-2204

Wappingers Falls
Friendly Motorcars
845-298-0600

White Plains
Mercedes-Benz of White Plains
914-949-4000

Williamsville .
Mercedes-Benz of Buffalo Tiffin
716-633-0088 Coppus Motors

- 419-447-8131
North Carolina

] West Chester
Ashevillle Mercedes-Benz of West Chester
Skyland Automotive 513-870-1000
828-667-5213
Willoughby

Cary o
Mercedes-Benz of Cary lﬁglg 4,\2?2(‘;00

919-380-1800

Charlotte Youngstown
Beck Imports of the Carolinas Fred Martin Ford
704-535-6400 330-793-2444

Crown Eurocars
614-799-4666

Mansfield
Weidner Motors
419-529-7800

North Olmsted
Mercedes-Benz of North Olmsted
440-716-2700

Sylvania

Vin Devers
419-885-5111
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Oklahoma Rhode Island

Oklahoma City
Mercedes-Benz of Oklahoma City
405-236-1224

Tulsa
Jackie Cooper Imports
918-249-9393

Oregon South Carolina

Bend
Mercedes-Benz of Bend
541-749-2500

Eugene
Mercedes-Benz of Eugene
541-687-8888

Medford
Mercedes-Benz of Medford
541-857-8072

Portland
Mercedes-Benz of Portland
503-228-8351

Salem
Valley Motor
503-585-1231

Wilsonville
Mercedes-Benz of Wilsonville
503-454-5000

Pennsylvania South Dakota

Allentown
Knopf Automotive
610-967-4121

Camp Hill
Sun Motor Cars
717-737-3030

Devon
Mercedes-Benz of Devon
610-687-1500

Doylestown

Keenan Motors
215-348-0800

Erie

Contemporary Motorcar
814-868-8622

Fort Washington
Mercedes-Benz of Fort Washington
215-646-7700

Greensburg
Bud Smail Motorcars
724-838-1200

Lancaster
Mercedes-Benz of Lancaster
717-569-2100

Pittsburgh
Mercedes-Benz of Pittsburgh
412-683-5000

Reading
Tom Masano
610-777-6587

State College
Leitzinger Imports
814-238-2447

Washington
John Sisson Motors
724-206-6000

West Chester
Mercedes-Benz of West Chester
484-313-1100

Wexford
Bobby Rahal Motorcar
724-935-9300

Wilkes-Barre
Motorworld
570-829-3500

Tiverton

Viti

401-624-6181
Warwick

Inskip Autocenter
401-821-1510

Charleston
Baker Motor of Charleston
843-852-4000

Columbia
Dick Dyer and Associates
803-786-8888

Conway
Fowler Motors
843-347-4271

Florence
Newsome Automotive
843-662-8711

Greenville
Carlton Motorcars
864-213-8000

Hilton Head Island
Modern Classic Motors
843-681-8500

Sioux Falls
Vern Eide Motorcars
605-335-3000

Tennessee

Chattanooga
Long of Chattanooga
423-855-3726

Franklin
Mercedes-Benz of Nashville
615-742-8000

Kingsport
Rick Hill Imports
423-224-2260

Knoxville
Mercedes-Benz of Knoxville
865-777-2222

Memphis
Mercedes-Benz of Memphis
901-345-6211

Austin
Mercedes-Benz of Austin
512-454-6821

Beaumont

Mike Smith Autoplex German Imports

409-840-2000

Bedford
Park Place Motorcars Mid-Cities
817-359-4700

Boerne
Mercedes-Benz of Boerne
830-981-6000

Corpus Christi
Ed Hicks Imports
361-854-1955

Dallas
Park Place Motorcars
214-526-8701

El Paso
Mercedes-Benz of El Paso

1S53

Carolina
Garage Isla Verde
787-620-1313
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Fort Worth
Park Place Motorcars of Fort Worth
817-263-3600

Georgetown
Mercedes-Benz of Georgetown
512-868-9711

Harlingen
Cardenas Autoplex
956-425-6000

Houston
Mercedes-Benz of Houston Greenway
713-986-6400

Houston
Mercedes-Benz of Houston North
281-233-6000

Houston
Star Motor Cars
713-868-6800

Laredo
Powell Watson Motors
956-722-5182

League City
Alex Rodriguez
281-554-9100

Lubbock
Alderson European Motors
806-749-2369

Midland
Alderson European Motors
432-699-7993

Plano
Ewing Autohaus
972-599-0909

San Antonio
Mercedes-Benz of San Antonio
210-366-9600

Sugar Land
Mercedes-Benz of Sugar Land
281-207-1500

Texarkana
Pete Mankins
903-793-5661

Tyler
Classic-Tyler Motors
903-581-0600

Waco
Allen Samuels Chevrolet-GEO
254-772-8850

Wichita Falls
Patterson Auto Center
940-766-0293

Lindon
Mercedes-Benz of Lindon
801-222-4400

Salt Lake City

Ken Garff Imports
801-257-3000

Shelburne
The Automaster
802-985-8482

Alexandria
Mercedes-Benz of Alexandria
703-341-2100

Arlington
American Service Center
703-525-2100

Charlottesville
Brown European Imports
434-817-3380

Fredericksburg
Mercedes-Benz of Fredericksburg
540-373-5200

Hampton
Tysinger Motor
757-865-8000

Lynchburg
Kenneth Hammersley Motors
434-385-6226

Midlothian
Mercedes-Benz of Richmond
804-545-9600

Richmond
David R. McGeorge
804-755-9300

Roanoke
Hammersley of Roanoke
540-344-6284

Vienna
Mercedes-Benz of Tysons Corner
703-442-8200

Virginia Beach
Phillips Automotive
757-499-3771

Bellevue
Mercedes-Benz of Bellevue
425-455-8535

Bellingham
Wilson Toyota
360-676-0600

Fife
Mercedes-Benz of Tacoma
253-922-6820

Lynnwood
Mercedes-Benz of Lynnwood
425-673-0505

Pasco
McCurley Imports
509-547-5555

Seattle
Phil Smart
206-324-5959

Spokane
Mercedes-Benz of Spokane
509-455-9100

Yakima
Hahn Motor
509-453-9171

West Virginia

Charleston
Smith Company Motor Cars
304-746-0600

Morganton

University Motors
304-296-4401

Parkersburg
Astorg Motor
304-422-6403

Vermont Wisconsin

Appleton
Enterprise Motorcars
920-749-2020

Glendale
Concours Motors
414-290-1400

Madison
Zimbrick European
608-258-4000

Waukesha
Mercedes-Benz of Elmbrook
262-821-5000

Wausau
Ballweg Auto Collection
715-675-9500

West Allis
International Autos
414-543-3000






THERE'S NO BETTER PROTECTION
FOR YOUR REPUTATION.

aries.

ion or one of its subsid

There’s nothing like trust to keep customers coming

back —which is why Mercedes-Benz and AMG rely on

of Exxon Mobil C

Mobil 1. It features anti-wear SuperSyn™ technology that

represents the most advanced Mobil 1 engine protection

ever. The more heat and friction threaten an engine, the
more you can trust Mobil 1. So why give your customers

anything less? There’s no better way to take care of

~a Mercedes-Benz—or your business. For more
) )
information, call 1-800-ASK-MOBIL or visit
W lele] | wWww.mobiloil.com.

1
I - THE MORE YOU KNOW ABOUT MOBIL 1,
o THE BETTER IT IS FOR YOU, AND YOUR CUSTOMER.
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