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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. 7112
e-mail: StarTuned@mbusa.com
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Eye On Emissions,

L ——
Ml i
e n o

Automobile emissions are a hot topic among
environmentalists, drivers and technicians.
Mercedes-Benz vehicles utilize emissions
systems, such as Exhaust Gas Recirculation,
to reduce harmful pollutants. Let's keep this

system operating properly and do our part to
clear the air.
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0400 And Beyona

Take a deep breath and enjoy the fresh air.
It wasn't always this way. Since the 1960s,
the automakers have made tremendous
strides in reducing the air pollution their
vehicles produce, and Mercedes-Benz has
always been in the forefront of this effort.
Hydrocarbons (HC), carbon monoxide (CO)
and oxides of nitrogen (NOx) make up the
terrible trio of gases that have been targeted.
In this article, we'll look at what M-B has
done with EGR (Exhaust Gas Recirculation)
to reduce the last, and what you need to
know to keep that system functioning.

Computerized engine management allows
for leaner air/fuel mixtures, which help keep
HC and CO down. But these leaner mixtures
lead to higher combustion chamber tempera-
tures in the neighborhood of 2,500 deg. F.,

which cause the formation of NOXx.

To counteract this, a small portion of
previously-burned exhaust gas is introduced
into the intake charge, diluting the charge
and knocking the top off the peak
temperatures, which cuts NOXx.

When EGR is not working the way it was
designed, NOx goes up and/or drivability
problems can occur. Three-way catalytic
converters, of course, also reduce NOx, but
here we're dealing with the EGR system only.
If there is insufficient EGR flow, NOx
emissions will increase. Excessive EGR flow
promotes inefficient combustion and
misfiring. With OBD II, EGR systems are
monitored for their performance through
a series of computer-controlled tests
called monitors.

Here is the layout of a
late-model EGR system.

The EGR valve is mounted

on the cylinder head. The EGR
solenoid is on the valve itself.
The EGR pipe feeds exhaust
gases to the intake manifold.
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EMISSIONS

What Are The Symptoms?

I When an EGR system problem is
present, the symptoms often feel like
they're caused by something else. Pinging
can occur, which will lead to an increase
in NOx production beyond what even a
good catalytic converter can handle.
Most Mercedes-Benz engines have knock
sensors that inform the ME (Motor
Electronics) control unit if the engine is

. detonating. The control unit then retards

The EGR valve and solenoid are ignition timing, but performance will be

sold as one unit. The large reduced. If EGR flow is excessive,

threaded openin is where the particularly at low rpm, it can displace
g enough oxygen to cause misfiring. This

pipe that leads to the intake can lead to unstable idling and hesitation.

manifo/d attaches. The /iquid Most of the .tlm‘e., excessive EGR f!ow ’d’oes
not have a significant effect on drivability

inside is carbon cleaning solution. in the highway cruising range — the EGR is
wide open at this point, depending on
engine load. It is in the lower rpm ranges
that the relatively small amount of EGR
gas has a significant effect. EGR problems
can feel like an excessively rich or lean
condition, and misfiring can also cause
you to mistrust the oxygen sensor signal
voltages and fuel trim readings.

[ On OBD I vehicles, an EGR monitor
will test the integrity of the system. It is
critical to understand how the ME control
unit determines how the EGR system
is functioning. This EGR monitor will deter-
mine if an EGR code is going to set. The
system also needs to determine if there is
insufficient or excessive EGR flow. If you
are using a generic protocol scan tool,

The MAP sensor is only used to you may only see the EGR code P0400,

- . indicating there is a general problem with
d/agnose emissions-related SyStemS the system. With I\/Iercedes—Bpenz factory-
such as EGR and EVAP ﬂOW ISSUES. specific software, you can often retrieve a
You can use the MAP to monitor more detailed account of a particular EGR

, failure. Either way, the Mercedes-Benz ME
manifold vacuum and the open the control unit is capable of determining if
EGR valve. WGtCh/ﬂg the Change in there is an EGR flow fault often before

, . there is any sort of a drivability issue.
the vacuum reading will tell about

the flow of the EGR system.
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The First Steps

I As mentioned earlier, an EGR flow
problem can feel like an excessively rich
or lean condition. Also, too much flow has
a more significant effect at idle than at
cruise, so test the vehicle at idle. Making
the mixture leaner by creating a vacuum
leak will temporarily smooth out a rough
idle if the mixture is too rich. By the same
token, adding propane to a lean-running
engine will temporarily smooth things out.
If EGR gases are involved, combustion

Block this EGR passage to eliminate

efficiency is reduced, not because of too the possibility of any exhaust making
h little fuel f o - -

much or too lttle fuel, but because of too it into the intake manifold. If the

little oxygen in the intake charge. EGR '

gases have displaced some of the charge, engine runs smoother, you have a

so adding fuel or air will not correct the leaking EGR valve. Verify that it is not

mixture. It’s the excessive dead (low _

oxygen content) exhaust gases killing being opened by vacuum from a

combustion, not incorrect fuel mixture. solenoid that's stuck.

Creating a vacuum leak (to correct a rich
condition) or adding propane (correcting a
lean condition) is a quick way we can
prove we do not have a mixture problem.
If spark and basic engine are tested and
are satisfactory you should now start
thinking about excessive EGR flow at the
wrong time.

I Removing the EGR valve and blocking
off the passage is a way to definitively
eliminate the possibility that exhaust is
affecting the mixture. If the idle is better,
you know the EGR is stuck open, or that
vacuum is reaching the valve at the wrong
time. You can attempt to “un-stick” it,
but replacement is a more certain repair.
If vacuum is being applied to the EGR
valve at the wrong time, you need to
find out why.

W The EGR valve should not be open at

Here we are monitoring the ground

idle with the vehicle stationary. The ME control of the solenoid. A reading of
control unit needs to see vehicle speed | 2V means it is not energized and
before it allows recirculation. The control

unit operates an EGR control solenoid no vacuum will flow to the EGR valve.
often mounted to the valve itself. In lower When the ME gI’OUﬂdS the so/enoid,

the EGR valve should open.
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AddDRs: 0671

_ ; VIN WORTHGRTAFOETIaE  Ballry vllags 115 rpm ranges, the solenoid is gradually opened
Vehicle 209.365 Control unit [ME-SFI 2.8 by pulse-width modulated, or duty cycle

[Actuations control, of the solenoid. At higher rpom, the
Y32 (Air pump switchover valve) , M3 (electric air pump) { G , EURO 3, EURO 4, D4 ) solenoid is fully grounded and the EGR valve
Y62 (Fuel injectors) receives maximum vacuum and opens all
MM16/6 (Throttl I tuat 0
el the way. Monitor the ground control of the
Y58/1 (Purge contral Valve) solenoid, and if it is being grounded either
¥58/4 (Activated charcoal canister shut-off valve) ( @) . 5
TR s T the ground control wire of the EGR solenoid
Mixture adaptation is shorted to ground, or the ME
Electric suction fan for engine or air conditioning . . . .
Fuel tank leak test ( qzp ) is mistakenly grounding the wire. If the
[Ignition circuit shutoff T1/x (ignition coil(s)) solenoid is not commanded to ground, but
Y2216 (variable intake manifold switchover valve) a 9 Q
manifold vacuum is passing through the
solenoid to the EGR valve, then the solenoid
is stuck open and needs to be replaced. The

solenoid and EGR valve are usually sold as an
assembly, so in either case they get replaced
together. Remember a stuck open EGR valve
or EGR solenoid will flow excessive exhaust

, at idle and cause the engine to stall or run
Having a Compact Il at your very roughly.

disposal allows you to command
the EGR solenoid open. This not only
tests the computer’s ability to ground

The Other Side

[ If flow is insufficient, expect slight pinging,

the solenoid, but also allows you a failed emissions inspection with high NOXx,
. and/or a MIL (Malfunction Indicator Lamp)
to test the EGR system while the indicating a code in the P0400 range. There

vehicle is in your bC]y. is usually no severe drivability symptom
associated with low EGR flow. The first test
to perform is to simply open the EGR valve
at idle and see how the engine reacts.
Older engines with the EGR mounted on the
exhaust manifold usually only flow enough

When dedaling with an insufficient
flow EGR code such as PO401 or
P2001 you need to have a method
to test flow.As you can see here, the
EGR pipe is almost clogged. The ME
control unit can see this restriction
and flag the code. Cleaning out the
pipe will fix the problem.
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exhaust to produce a rough idle. Newer engines
with EGR systems mounted on the cylinder head
will flow enough to cause the engine to stall right
away. It only takes 5 to 6 in. Hg to fully open the
valve. The valve should also hold vacuum for a
few minutes. Chances are if the valve is not
holding vacuum it is not opening in the first
place and you will probably notice very little
change in engine performance.

The next step is testing the solenoid. The
solenoid receives ignition-on power from the
vehicle’s power distribution system. The ME
control unit grounds the EGR solenoid to allow
manifold vacuum into the EGR valve. You can
either ground the solenoid yourself with a jumper
wire, or if you have a Compact Ill, you can use
the Activations Menu to actuate the solenoid.
Any result less than a quickly stalled engine
indicates a low-flow issue. In order to pass the
EGR monitor for OBD I, you should evaluate the
EGR system the same way the ME control
unit monitors it.

Testing the Flow

Since the early 1990s Mercedes-Benz vehicles
have migrated away from CIS fuel injection and
exclusively use LH or HFM mass airflow type
systems. Testing EGR flow by monitoring the
change in the mass airflow reading is very
difficult. Mercedes-Benz chose to use a MAP
sensor to monitor manifold vacuum not for fuel
control, but for diagnostic purposes. Through the
MAP signal, the ME control unit can watch the
change in vacuum when the EGR is opened. If it
indicates 18 in. Hg at 1,000 rpm and the EGR is
opened, the manifold vacuum will drop. The
larger the drop in manifold vacuum, the greater
the flow of EGR gases. If the MAP signal change
is insufficient, the ME control unit deduces that
the flow is insufficient also, and a code is set.
You can simulate this by monitoring the voltage
on the MAP sensor at 1,000 rpm and grounding
the EGR solenoid. (Remember that when
manifold vacuum is low MAP signal voltage is
high, and as vacuum increases MAP signal volt-
age decreases.) You should see the MAP voltage
increase over 1.5V as the manifold vacuum
decreases and the engine runs rough.

If the voltage increase is too small, flow is
being restricted. You know the valve and
solenoid are working, but the EGR passages
(typically the pipe) must be blocked with
carbon deposits. A typical MAP sensor reads
4.5 volts with the key on and the engine off.
Once you start the engine, vacuum brings the
signal voltage on the MAP to just about 1.4
volts. Hold the engine at 1,000 rpm (it would
stall at idle) and energize the EGR solenoid.
The engine should start to run roughly imme-
diately. If not, this usually means the EGR
solenoid is sticking closed and may flag a
code for insufficient flow. The code sets in
the small amount of time the solenoid is com-
manded open, but the ME does not see a
change in MAP signal voltage — it should rise
to just about 3.0V while the EGR is open.
De-energizing the solenoid should return the
engine to a normal idle right away. Otherwise,
check for a solenoid or valve sticking open.

Coming To A Conclusion

Once the repair is completed on OBD |l
vehicles you have the choice of clearing the
code and running a specific drive cycle to run
the monitor tests, or driving the vehicle
through multiple drive cycles until the EGR
monitor passes at least three times. If you
are going to run monitors, remember to
make sure the coolant temp does not drop
below 80 deg. C, and keep the vehicle speed
below 60 mph to prevent getting kicked out
of the monitor tests. You can use your
Compact Ill to see if the conditions are met
to run the monitor.

Select “Measures for initiating fault path
tests,” then “EGR Diagnosis” while in the ME
control unit and you will see bar graphs
indicating engine temperature and rpm
conditions that need to be met. Tip: Most of
the time the EGR monitor is run while the
vehicle and engine are under a steady and
long deceleration. Manifold vacuum is at its
highest, so it is easier for the ME control
unit to determine EGR flow. By running the
monitor while driving, you can verify that
your repair has addressed the problem.

StarTuned 09



FEATURE ARTICLE

We Geton
the Bus’

- Since the early ‘90s, Mercedes-Benz has

_ developed its Controller Area Network

w+(CAN) to control how components
communicate with-each-other .and-with
us through our Compact Il or Basic.
How has this-evolved, and what does it

mean to diagnosis and repair?
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What is the purpose of advanced technology?
What is the downside? Nowhere are these ques-
tions more relevant than in the automotive indus-
try. The purpose of technology is to improve the
driving experience, safety,.and fuel mileage, and
to reduce harmful pollutants. The downside is
ever more complex systems. When things are
working as designed, fine. But, as the saying
goes, "To err is human, to really foul things up
takes a computer."

Computer-controlled systems have expanded
their role in modern vehicles. This has allowed
for such advancements as Motor Electronics
(ME), antilock braking systems (ABS), electronic
accelerator (EA) systems, and so on. The evolu-
tion of these various systems led to their integra-
tion. Coupling wheel speed inputs from ABS and
throttle position sensors from ME determines
wheel slip under acceleration, and this slippage
can be controlled by applying braking force to a
particular wheel and/or by limiting power by
means of the EA. This integration results in
Anti-Slip Regulation (ASR). Include in the
equation computer-controlled suspension and
you have the Electronic Stability Program (ESP).

In later years, this integration has expanded to
include all computer-controlled systems. Body
controls need to talk to one another during cer-
tain functions. On convertibles, for example, the
door control units need to be informed that the
top is being opened so it can lower the windows
slightly to eliminate interference with the top. By
pulling on the door handle, the central locking
system also informs the door modules that the
door is being opened so the windows can be
opened enough so that they don't rub against
the door seal.

As well as talking with other body control
units, these computers may have to talk to pow-
ertrain control units. We wouldn’t want someone
opening the convertible top while driving at 60
mph. The ABS/ASR control unit must pass on
the vehicle-speed to-the body system control
units to prevent unsafe operation:

To save weight and wiring complexity, control
units have been strategically placed throughout
the vehicle. However, testing something as sim-
ple as brake light failure has become complex. In

some instances, the brake switch input goes
directly to the ABS/ASR/BAS (Braking Assist
System)/ESP modules. If each control unit that
needed it had its own brake switch you would
need one for the brake lights, one for the
ABS/ASR, one for the cruise control, etc. But
there are only two brake switch.inputs. How is
the lighting control module informed to turn.on
the brake lights? The signals get-on:the CAN
(Controller Area Network) bus.

FEDD.19-U-Z200%A AN bas - engine

This is a wiring diagram of one

of the first Mercedes-Benz CAN
systems, including control units for
the powertrain. The DI/KSS (N /3
ignition), LH-SFI (N3/1 fuel injection),
CC/ISC (N4/3 Cruise & Idle), TCM
(NI15/1 transmission) and
Diagnostic Module (N59 OBD 1) are
all communicating on this network.
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CONTROLLER AREA NETWORK

The Bosch bus

Separate computers need to communicate
with one another to perform these integrated
functions. In Mercedes-Benz vehicles, the
computers communicate through a CAN.

Robert Bosch developed this form of serial
communication starting as early as ’83, and a
commercial version was available in '86.
Mercedes-Benz was there during the
development phase of the CAN protocol.
Serial-type communication means messages (in
our case, 11 bit or 29 bit) travel over a single
wire. Parallel bus communication, on the other
hand, means each bit needs its own wire to trav-
el down from one processor to another, which
would result in a lot of extra wiring. Serial com-
munication is what's used in a network of PCs.

Analog or digital inputs are processed by a
control unit for its own use. The unit then gener-
ates bus communication through square on/off
signals. If another control unit needs some or all
of the information on the CAN line, it determines
what information it needs and uses it for its oper-
ation and its output controls. This control unit
may also have inputs it puts out on the CAN for
the use of other control units. All control units in
any particular network can share information via
the CAN.

What if the CAN were to “go down” and not
transmit information? The control units could not
communicate and needed information would be
lost. Most functions requiring inputs from multi-
ple control units would not work. This would
include something as basic as starting and run-
ning the engine. Without the Drive Authorization
System (DAS) approving the ignition key, the ME
control unit will not allow the vehicle to crank
and/or run. So, these networks must be kept up
and running for the vehicle to perform as the
Mercedes-Benz engineers designed it, with all of
its safety features and creature comforts.

We need to have a diagnostic plan for when con-
trol unit communication is lost. We will need to
know the pathway of CAN communication and
how to test these signals. What often surprises
automotive technicians is how simple these sys-
tems are to diagnose. Mercedes-Benz SDS
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software, through the use of a Compact Ill or
Basic, is very good at isolating communication
problems. This is due to the design of the CAN
protocol through error handling, bit timing and
synchronization.

CAN Protocol

Mercedes-Benz vehicles can have multiple
Controller Area Networks. For powertrain
systems, these may include:

* ME  Motor Electronics

e ETC Electronic Transmission Control

e ESM Electronic Shifter Module

* ESP  Electronic Stability Program

* SAS Semi Automatic Suspension

* CGW Central Gateway Module

Mercedes-Benz CAN protocol is sent out on a
two-wire twisted pair integrated into the wiring
harness. One wire carries the CAN High signal
and the other carries the CAN Low signal. The
CAN High signal starts off at .65 volt when it is
at ground, and the square waves rise to about
2.5V. The CAN Low signal starts off communica-
tion at 4.65V when high and 2.5V when low. The
two signals are identical in so far as square
waves are concerned, except that one signal
switches high (CAN High) and the other signal
switches low (CAN Low). If you were to scope
both signals on a dual-trace lab scope, they
would appear to mirror each other. If a condition
existed that interrupted either the CAN High or
Low signal, an emergency mode would take over
and the computer would communicate over the
CAN line that is still functioning and set fault
codes in each control unit on that particular
CAN. If both CAN H and CAN L lines are shorted
to power or ground, communication would be
lost among all control units on that CAN.

The wiring among all the control units is wired
in parallel. This means each control unit receives
the same CAN High and Low signal. In 1992 on
the 140 chassis, the CAN wires were spliced



together at each control unit. If you are going to
test the CAN, you will need to get to a control
unit on the engine CAN, otherwise known as
CAN C. There is a terminating resistor on this
CAN line. If you were to unplug the LH-SFI (fuel
injection), or the DI/KSS (Direct Ignition) control
units and measure resistance between the two
CAN wires at that connector, you would read
approximately 120 ohms. When unplugging either
the CC/ISC (Throttle Module), Transmission
Control Module (TCM), or the Diagnostic Module
and checking resistance between the two CAN
wires, you should read approximately 60 ohms.

Remember, only one control unit at a time
should be unplugged to perform this test. These
control units are difficult to scope for the CAN H
and L signals since the connector faces down
and the splices are underneath the control units
in the housing.

Starting around ’96, the CAN wires were
spliced together. On the wiring diagrams these

Locate the bridge
connectors under the
carpeting and interior
molding, and you can
test voltage signdls.
Unplug suspect control
units and verify there
is no corrosion from
moisture, coffee, soda,
etc. In this case, you
can unplug the
connector to isolate
the ME control unit.

splices are named “Z” splice packs. Also in ’96
on the newer chassis, bridge connectors are
used to link the CAN wiring. This can prove help-
ful when diagnosing CAN communication prob-
lems that are the result of problem wiring. We
can access the CAN directly at several different
areas where these splice packs or connectors
are located. We often try to go to the easiest
point we can access.

Mercedes-Benz uses multiple CANs. The pow-
ertrain CAN is CAN C. The Body CAN is CAN B.
The diagnosis CAN is referred to as CAN D.
There can also be a MOST bus, but that is a fiber
optic network that we will cover in another arti-
cle. When evaluating communication problems
between control units, you should find out which
ones are on that particular CAN, and, using your
Compact Ill or Basic, try to communicate with
each control unit that is connected. You should
be able to communicate with each unless the
bad control unit is shorting the CAN lines to

StarTuned 13



CONTROLLER AREA NETWORK

AUTO POWER OFF
Com A

power or ground. A control unit that is simply not
responding will not bring down communication
on this CAN. The reason is that the computers all
wait for an empty CAN transmission line and
then put out the information that has changed.
Other control units wait and only pick up the
information they need out of the transmitted
message. The original message is still on the
CAN and can be picked up by other control
units.

If in the event the CAN is down, you will need
to start disconnecting control units to see which
is at fault. With all the control units on a particu-
lar CAN, this can be time-consuming. Find the
bridge connectors for the CAN, typically labeled
X30/#. These connectors are usually located at
the base of the “A” pillar below the passenger's
and driver’s side kick panels. If the doors are not
properly sealed and water gets into the cabin,
corrosion can interfere with digital voltage
communication signals. When accessing these
connectors, check for moisture in the area.

|4 StarTuned

When testing for
battery drain, look at
amperage draw dfter
the vehicle has been
shut off for several
minutes to be sure all
the control units have
gone to sleep. The
normal procedure of
unplugging fuses to
locate the draw must
be augmented by
unplugging control units
from the CAN for the
same purpose.

Other Possible Problems

A breakdown of CAN communication among
control units is not the only problem that can
occur. CAN communication requires electrical
power. If these control units were to actively
communicate with the ignition key off, the
current draw would discharge a battery.
Overnight, your customer might wake up with a
dead battery even though nothing was left on.
With the ignition off, control units no longer need
to communicate as much information so they
slow down. Also with the ignition key off, either
the EIS (Electronic Ignition Switch) or the CGM
(Central Gateway Module) senses this and sends
out signals to put control units into a “sleep” or
power-down mode. The Central Gateway Module
is often mounted under the instrument cluster on
the lower panel by the driver’s feet. This control
unit is in charge of managing the different CAN
messages between different CANs. This allows
information on CAN C to be passed on to CAN B,



and so on. Previous to the introduction of this
module, the EIS was the gateway and managed
CAN communication. Putting the control units to
sleep reduces current draw to under 50 ma,
which is low enough to not kill a battery even
after several weeks. As mentioned earlier, the
CAN H signal oscillates between .65V and 2.5V,
and CAN L oscillates between 4.65 and 2.5
volts. When the control units go to sleep, the
CAN voltages change. CAN H drops to .025V and
CAN L increases to 11V. These voltages are
maintained for the duration of the sleep period.
The voltage may seem high, but the current draw
is very low.

If any control unit were to continue transmit-
ting digital messages, the EIS or CGM would not
request the control units to go to power-down
and the vehicle's battery would discharge. You
can check voltage or scope the signals and see
if the CAN lines power down. You will still have
to access the splice connection and bridge
connectors to unplug each control unit’s CAN
wiring until the CAN goes to sleep. After

o see if the CAN

lines have an electrical
problem with the wiring
you can get access to
the CAN lines (there
under the fuse box in

a 140 chassis) and

measure resistance
between CAN low and
CAN high. Since there
are two terminating
resistors in the circuit in
two of the control units
you should measure
about 60 ohms.

unplugging a control unit’s CAN wiring, wait a
few minutes before checking the CAN signals
or voltages.

In conclusion

Communication problems are not that hard to
diagnose. Thanks to the engineering and design
of the CAN protocol, you should still be able to
use your Compact Il or Basic to communicate
with all the control units on the CAN until you
find the one that's "incommunicado." Very often
the other control units will have diagnostic
trouble codes indicating the control unit is not
communicating. In the event that one CAN line
is down, it can communicate with the other
CAN line. You can test the resistance of the
terminating resistor, and unplug splice packs
and bridge connectors to isolate faulty wiring.
The use of a scope or voltmeter can establish if
the CAN is powering down, and unplugging
bridge connectors will isolate the control unit
that may be at fault. IE———
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FEATURE ARTICLE

Installing a new control unit
to replace the failed one is
only half the job. With various
combinations of options
available on the same model,
the new unit has to learn
which are installed and how

to work with them.

ontrol Units Go

Computer systems are everywhere these days.
We have separate control modules strategically
placed all over the vehicle. There is good reason
for this. Excessive wiring can increase the weight
of a vehicle, make assembly difficult and render
diagnostics complicated. If wiring can be
reduced, the problems associated with these
three concerns diminish. By placing modules
closest to the hardware components they con-
trol, wiring can be minimized.

As with any other technological advances,
there is a teething period. A technician’s ability
to diagnose a problem needs to play catch-up
with this progress. Properly servicing computer-

|6 StarTuned

controlled systems is as important as diagnosis -
- once you know what's wrong, you must be able
to fix it. If the repair involves the replacement of
a control unit, there are a few necessary steps
needed to complete the job.

In Concert

Very often, a control unit works in concert with
several other control units because they are all
on a CAN (Controller Area Network). Together,
they provide a system of controls for the vehicle.
Aside from computer controls of the systems
they are dedicated to, they can share inputs and



Back To School

Vehicle |21 1.065 Control unit ETC

|Electronic transmission control ( 722.6 EGS52 )

Control unit version
Fault codes

Event memory
Actual values
Actuations
Initial startup
Control unit adaptations

Initial test / Oil condition check / Cil level check
Warranty or goodwill processing

Adaptation

Diagnosis routines

Complete list of guided tests

Full list of fault codes and events

Special function

Cantrol unit log

== Service information and up-to-date trouble diagnesis
Troubleshooting by means of complaints or symptoms

With the old control unit
still in the vehicle and an
approved programming
charger attached to the
battery, plug in the
Compact Il, enter the unit
you want to code, then
select “Initial Startup.”

Continued on page 20

StarTuned |7



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

» 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.

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

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

» Assembled to OE specs for testing and measuring.



OMPTesSo 0
PART NUMBER MODELS YEAR
260E 1987-1989
300CE 1988-1993 INTRODUCING: NEW APPLICATIONS
300E/TE 1986-1993 : :
300SE/ SEL 1988-1991 BADT MIITARE \NE| & VEA
350D 1991 C240/C320/S430
350SDL 1990-1991 A000 23091 11 80 S500/CL500/CLK320 2004
E320 1994-1995
SL320 1994-1997 E320/E500 2003-2006
SL600 1996-1997 A001 23012 11 80
CLS500 2006+
400E/ 500E 1992-1993
500SL 1990-1993 ML350/ML500/ML55AMG 2003+
A 000 230 06 11 80 Chvi b A001 230 2611 69 G500/G55 (NOT G55K) 2003+
E500 1994
i i A001 230 68 11 80 ML320/ML430 UP TO 2000
190D 1986-1989
190DT/ 300DT/ TDT 1987 S55AMG/CL55AMG 2003-2005
190E 1985-1993
SEOE ieplates A000 23090 11 80 C240/C320 UP TO 2003
300CE 1988-1989 CLK320 2003
A 00023011 11 80 300D 19671993
300E 1986-1992 A000 23078 11 80 C32AMG KOMPRESSOR 2002-2004
300SE 1988-1992 SRR
300SEL/ TE 1988-1991
E300D 1995 A000230 97 11 80 (VIN RANGE SPECIFIC) AN
€220/ C280 1994-1995 $600/CL600 2001+
A 000230131180 36 AMG Jo0s A001 230 01 11 80
S65AMG/CLE5AMG 2005+
300D 1992-1993
S00SE/ 600SEC 1993 E55AMG 2004-2006
600SEL 1992-1993 CLS55AMG 2006
A 000230 17 11 80 §320/ 83500 1994-1995
$420 1997-1999 A001 230 14 11 80 E350/E550 2007
$600 1994-1996
CLS550 2007
CL600 1998-1999
5320 1995-1999 E320CDI 2005-2006
A 000230221180 $350D 1905
e 15381855 CLK550 2007
CLKS5AMG 2003+
s iple A001 230 1911 80
190DT/ 300D/ DT/ TDT 1987 SLK55AMG 2005+
190E 1985-1993
260E 1987-1989 C55AMG 2005+
A 000 230 24 11 80 300CE 1988-1989
300E 1986-1992 A001 230 55 11 80 LML 2004
300SE 1988-1992 (VIN RANGE SPECIFIC)
300SDL 1986-1987
300SEL/ TE 1988-1991
AGOD23025/1180 | RERSNSGIER | e =
ompressor O
400SE 1992 e
400SELJ 500SEC 1993 : 4 o
$420/ 500 1994-1995 Designed to la ompre
C280/C43 AMG 1998-2000 HEER! 0 g
CLK320 1998-2003 i S \
CLK430 1999-2003 Do P
CLK55 AMG/ML320 2001-2002 3
A 000230701180 E320 1998-2002 30 000
E430/E55 AMG 2000-2002
ML430 1999-2001
ML55 AMG 2000
SLK230/SLK320 2001-2004
CL500 2001-2003
CL55 AMG 2001-2002 >
A 00123002 11 80 5430 2002-2003
$500 2002-2003
§55 AMG 2002-2003



CONTROL UNIT TESTING  Continued from page 17

Vehicle 211.065

Control unit [ETC

VIN read out from vehicle:

WDBUF&5.

VIN stored in control module:

| WDBUF65J03A156573

You should see this

Enter VIN as a 17-digit code.

For example:

\WDB2200631A123456

USA, Canada: WDBNAG63J0XA123456

screen indicating
the vehicle's VIN.

NOTE :

F7 - Perform synchronization.
F5 - Confirmation of the VIN entry.

The VIN stored in the control module must match the VIN read out from the vehicle.

Hit the synchronize
button to retrieve
the VIN, then

request output control. For example, there is no
need to have a separate air temperature sensor
for engine management if you can share informa-
tion with the one that is dedicated to automatic
climate control. The ambient air temperature
sensor is one of the inputs used to calculate the
need for air conditioning or heating. That control
unit can be designed to put its temperature read-
ing on the CAN where others can take it off.
Today, more of this cooperation is needed than
ever before. If a control unit is changed, it must
learn what others are on the CAN so it can send
and receive the necessary information. This is
accomplished through coding a control unit.
When a new replacement is installed, the original
coding information from the old unit must be
installed. Up to now, coding was achieved with
the SDS, but soon coding will be available using
a J2534 Pass-Thru device. With the SDS, you
need to remove coding information from the orig-
inal control unit, then install the new “non-
coded” model, and, finally, put this information
on the new unit. Sounds simple enough,
but there is a specific procedure that must
be followed.
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confirm that the
number is correct.

Flash!

If a problem in the software of a control unit is
detected through warranty claims or other
means, Mercedes-Benz will generate an updated
program to repair the trouble. This is particularly
important with ME (Motor Electronics) and ETC
(Electronic Transmission Control) as emissions
and shifting concerns need to be addressed (fuel
formulas and driving styles can change). To be
able to make these changes without providing an
entirely new ECU requires something called
“Flashing.” This is done by means of the SDS
updating the software in the existing control unit.
No physical parts need to be replaced. This is
advantageous for everyone involved since a con-
trol unit often has multiple roles that would also
have to be initialized in order for them to
function properly. If you needed to replace
instead of re-flash an ME control unit, you would
also have to relearn the anti-theft system
between the EIS (Electronic Ignition Switch)
and the ME control unit. By only re-flashing the
software you eliminate the need to align the
anti-theft information with the ME unit.



 Should the gong et altle rough

- - - - o - -

-
—

Small scratches, stone impacts, dents and blemishes -

and the customer’s Mercedes can quickly lose the shine
from its exterior. And because that is annoyance enough,
we keep the costs for a repair as low as possible - with
Mercedes-Benz Small Repair. Special repair methods mean
that small appearance defects vanish in next to no time.

It goes without saying that our kits meet the high, tested
Mercedes-Benz quality standards that you expect. So if your
customers are driving around with a small imperfection, it
may be able to be repaired with Mercedes-Benz Small
Repair. Small Repair Kits are available from your authorized
Mercedes-Benz dealer.

Training on the Small Repair methods are available from
Reliable Automotive Equipment. Please contact Reliable
Automotive Equipment to inquire about training your
staff to perform these repairs quickly and efficiently.

@& RAL

RELIABLE AUTOMOTIVE EQUIPMENT, INC. 1-800.328.7855

StarTuned 21



CONTROL UNIT TESTING

Vehicle 211.065

Control unit ETC

of system ETC.

Preconditions :

- The old control unit is still installed.

- The new control unit must be available.

You will be guided through the following steps :

Start process with button F2.

More On Control Unit Identity

These software changes have specific tasks to
either correct or improve the drivability of a
Mercedes-Benz. In the case of the ME or ETC,
these programs have a specific effect on the
overall emissions produced by the vehicle. They
are therefore monitored by keeping track of soft-
ware calibrations and giving them a specific iden-
tity. This is accomplished with the use of an SCN
(Software Calibration Number). If it effects emis-
sions, the EPA must be aware of these changes
in software and approve them. Since each con-
trol unit has a SCN, you can find out the level of
software in the vehicle, and determine if a newer
release is available, or if the latest software is
already installed.

Since 2003, SCN coding has been required by
federal law. The SCN indicates if any tampering
has occurred within the software of the control
unit. Aftermarket companies that offer perform-
ance modifications usually do not meet the
approval of the EPA, and are considered for off-
road use only, such as racing. These perform-
ance “chips” or re-flashes, are illegal by state
and federal standards and should not be used in
cars driven on public roads. These control units
will not have the necessary SCN to match the
rest of the vehicle. Other control units will see
the differences in the SCN and flag diagnostic

22 StarTuned

- Read coding and adaptation data and transfer these to new control module.

\Initial startup with automatic takeover of settings of previous cont At this point, you need
The following procedure will guide you through all steps required to perform a com to h ave the 0 /d contro /

unit still plugged in.
Selecting “Initial startup
of a new control unit”
will lead you to this
screen. Follow the direc-
tions and the existing
coding will be read from
the old unit.

trouble codes for it. This will turn on warning
lights on the dash indicating that there is a prob-
lem. By the same token, if either an ME or ETC
control unit is replaced and the SCN is not
updated to match the vehicle, this is considered
tampering even if no performance modifications
are performed. This means with each new re-
flash, the SCN needs to be updated as well.

Are You Ready?

When replacing a control unit, you need to
code it to the vehicle. This is achieved using your
Compact Ill or Basic. Before starting any coding
or programming, you must have an approved bat-
tery charger connected to the vehicle to keep
voltage steady during the procedure. Aftermarket
companies make programming battery chargers
available that are capable of reacting to sudden
voltage drops caused by the control units switch-
ing on various components. Traditional battery
chargers react too slowly for this purpose, so you
must make the investment.

You have two options when coding. You can
either download the old control unit's existing
software while it is still installed in the vehicle,
plug in the new unit and then upload the old
software into the new unit. If you have totally lost
communication with the old unit, you can install
the new one and “write” model and coding
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... on all eight with www.startekinfo.com.

Mercedes-Benz USA Dealer Workshop Services is the source for all the technical
information needed to support, service, and maintain Mercedes-Benz vehicles.
Mercedes-Benz workshops rely on DWS products and services for getting jobs
done quickly and more efficiently. Our products include:

¢+ STAR TekInfo with WIS-net (Workshop ¢ Maintenance Manuals and Sheets
Information System) ¢ STAR Service Manual Library CDs
Electrical Troubleshooting Manuals + WIS and DAS software updates
Installation Instructions + Star Diagnosis System (SDS)
Technical Bulletins ¢+ Operator’s Manuals and COMAND Manuals
Campaigns ¢ Mercedes-Benz Equipment

+

Mercedes-Benz Special Tools Inventory of technical publications

* & & & »

STAR TekInfo
Dealer Workshop Services Mercedes-Benz
Engineering Services, Mercedes-Benz USA, LLC.



CONTROL UNIT TESTING

Vehicle 211.065 Control unit EETC

Write model designation and equipment codes to control unit ETC.

Thare is na model designation and no equipment code stored in central unit ETC.

Model designation 1211065

Transmission-relevant equipment code 1 |4§1 _USA

Transmission-relevant equipment code 2 |

032 - Taiwan Cars
494 - USA California
488 - Japan Cars

E 24 - AMG variant Japan
G-Class

3 39 - Japan G-Class

AN . Tavi Care 24
_‘...ﬁ,
Fi1

Control module data

Function software: azin

Data set: felz

ME object number: 0305454032

Pushbutten F3 Wiite madel designation and ecuipment codes te cantrel unit

+ | &V
F1 F2 F3

et EEcRE B

information yourself. This second option is
difficult since you need to be familiar with all of
the options installed on the vehicle, as well as
those that are not.

Using SDS, select the control unit you would
like to replace. While under that heading, select
“Initial Startup.” You will be directed to a screen
showing no VIN in the new control unit. After
synchronizing with the other units, you should
read the vehicle VIN and confirm the entry.
Next, select “Initial Startup of a new control
unit,” and the next screen will guide you through
the process of replacement. The first step is to
read the existing coding information. After this is
complete, turn off the ignition key and replace
the control unit. Turn the key back on, select the
F2 key to upload the software and you are
almost done. You should go into “Quick Tests”
and scan, then clear, all codes in each control
unit. Road test the vehicle and verify that all
functions are working properly.

In the case of the ME control unit, make sure
functions such as cruise control are working.

If coded successfully, you should have no prob-
lems and/or warning lights on in the dash. This
is now a completed repair and you can give the
vehicle back to the customer with the confidence
that comes from knowing the job was done

right. This should give everyone involved

peace of mind. ——
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If you have lost communication
with the old control unit, you can
write model designation and
equibment codes yourself. Here,
the country code is being selected.
You may be asked questions on
the options the vehicle has. If you
don't know all the answers, these
options will not function.

A new worldwide Mercedes-Benz
anti-theft policy went into effect at
Mercedes-Benz USA on November 10,
2008. This policy has specific
requirements for the ordering and
delivery of Theft-Relevant Parts
(TRPs), which may require you to get
information from the vehicle owner to
place an order for certain spare parts.
In addition, for certain theft-relevant
parts, such as electronic keys,
electronic ignition switches, infrared
and other locking control units, it is
mandatory for the dealer to install
them. Please contact your local dealer
for a copy of the policy so you can be
better prepared to help them protect
all Mercedes-Benz vehicles from theft.



Want real Mercedes-Benz parts?
(o to the source.

A Mercedes-Benz should be true to its origins. So turn to the Mercedes Benz Classic

Cenler for Genuine Mercedes-Benz Classic Parts, Their experts have access 1o over

40,000 true-fitting Genuine Classic Parls of the highest quality, plus a 12-month

limited warranty. They sell direct, ship direct and even assist in parts specification.

Mercedes-Benz Classic Center When you want authentic parts, only the source will do. MBUSA.com/ClassicCenter

To speak with our Parts Experts, call our Parts Order Desk at 1-866-MB-CLASSIC (1-866-622-5277).
Mercedes-Benz Classic Center USA, 9 Whatney, Irvine, CA 92618

Call or wisil for additional detzils and 2 cogy of the Limited Pa



FEATURE ARTICLE / COLLISION REPAIR

Ease of manufacture, shear strength and aesthetic body lines are only
some of the reasons Mercedes-Benz uses chemical bonding for joining
body panels. How can we duplicate an OEM panel seam?

Take a moment to stand still in
this day and age and you'll notice
the incredible changes taking
place in many aspects of our lives.
Continue to stand still and you will
become obsolete. We need to
keep up with the technology just to
break even.

The automotive body repair
industry has seen tremendous
changes over the past five years.

A kit is available through your
Mercedes-Benz parts supplier
that will allow you to bond
panels using adhesives.
Notice the two static mixers
with pink tips. Before attach-
ing the mixing tube, squeeze
out one inch of material. After
attaching the tube, squeeze
out another inch to equalize
the amounts.
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New construction, new application
and new materials are all used in
an effort to make vehicles lighter,
stronger and safer for their occu-
pants. When such a vehicle is
involved in an accident, the crum-
ple zones and shear points the
engineers created come into play.
The result is a passenger cabin
with minimal intrusion and distor-
tion, and, hopefully, an outer body
that's repairable. Traditionally,
metal panels were joined using
various welding techniques that
depended on the application. Inner
structural panels were welded
together and outer panels and
other body components were
mechanically fastened, either by
riveting or bolting.

Glue 'em Together?

With modern vehicle construc-
tion, there are places that are too
difficult to get to (or “blind,”
meaning access is impossible) to
use mechanical fasteners or spot
welders. Also, different kinds of
materials need to be attached, so
welding is no longer an option.
Chemical bonding adhesives may
work well in situations like these.
Another often-overlooked benefit

of chemical bonding is the
reduction of vibration and noise
between mated panels, even
those that are riveted or bolted.
The technology of chemical bond-
ing has expanded within the past
few years, so there are many dif-
ferent types of adhesives used in
the collision repair industry. Each
type has its own characteristics
that are more suited to some jobs
than to others. You need to know
these details if you are going to
offer factory-like construction in
your repair. If the vehicle's struc-
tural integrity depends upon
chemical bonding, you need to
maintain this construction integri-
ty in a collision repair.

Different Types
of Adhesives

As mentioned earlier, there are
many different types of bonding
adhesives for use in the automotive
body repair industry. In the past,
cyanoacrylate (or, “Krazy Glue”)
was used for minor repairs to tail
light assemblies and mouldings. It
dries very fast, even faster with a
drying agent or adhesion promoter.
The mechanical characteristics of
this glue are generally not suited for






First, squeeze one inch of
bonding material out of the
tube, then install the static
mixer and discharge another
inch to “equalize” the
mixture. This will ensure
equal and properly mixed
adhesive material.

automotive applications, however.
It is a very thin liquid and doesn't
fill gaps satisfactorily. As a result
of being thin, it doesn't work well
with porous materials, either, but it
can be used in low-stress minor
repairs on metal or plastic just
make sure you have a tight fit with
minimal air gaps.

Next, there are bonding glues.
These are wusually epoxy-type
adhesives, but can also be com-
posed of acrylic or methacrylate
compounds. These adhesives are
strong and well suited for automo-
tive applications. They apply as a
gel/heavy liquid so they tend to
stay where they are applied. Being
thicker, they fill surface irregulari-
ties fairly well when bonding pan-
els. They are not as temperamen-
tal as some other adhesives, but
there are some conditions we
need to know to get the best per-
formance out of them. The num-
ber-one thing to understand is that
these bonding adhesives dry by
chemical reaction. You will usually
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see an adhesive compound mixed
with a hardener similar to that
used with body filler. This chemical
reaction usually occurs best at 75
deg. F. and will take about an hour
or somewhat more to dry. It will
take roughly four hours to fully
cure, but you can continue repairs
after the first hour. Acrylics may
dry faster, but their strength limita-
tions should limit them to smaller
repairs.

Urethane adhesives are also
useful in automotive applications.
While not as strong as epoxy bond-
ing glues, it can be used for larger
plastic repairs found on bumpers,
brackets and/or backing panels. It
can also be used for grille, head-
lamp assemblies, moulding and
emblems. It is thicker than cyano-
acrylate, so it fills gaps well and
stays where it is applied. It does
have a very short working time of
under a minute, so be prepared to
fit components together quickly. It
is a two-part adhesive that needs
to be mixed before application.

The Application
Process

As in any collision repair, sur-
face preparation is often the most
time-consuming step. It is always
a good idea to remove as many
layers of coating as possible so
the adhesive can bond to the

The two-part adhesive plastic
housing fits into this applica-
tor gun. The gun is necessary
if you're going to use the new
applicator kit. Its small size
makes it ideal for smaller
patch panel and full panel
bonding.



Enticingly graceful and dynamic.
Strong support, too.

— >

|

WARRANTY

Every part comes with the reassurance
of a strong 12 month/unlimited mileqge
limited warranty —with additional coverage
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.

*See vour Mercedes-Benz dealer for details and a copy of the Mercedes-Benz Replocerment Parts Limited Warrant:



COLLISION REPAIR / CHEMICAL BONDING

Mercedes-Benz requires all chemical bonding to be supported by
some mechanical attachment such as spot welding. Or, when
attaching dissimilar metals, you can use these special structural
rivets, which are available from your Mercedes-Benz parts supplier.

mechanically strongest surface.
Different bond agents are avail-
able for metal and plastic attach-
ment. Follow the instructions of
the  adhesive  manufacturer
regarding bonding surfaces prepa-
ration. In any event, you will need
a clean surface to begin. Start off
by cleaning with soap and water.
Follow up with an astringent used
in plastic prep. This provides an
oil-free surface that will not con-
taminate adhesive chemicals.
Sandpaper of 180 grit will provide
an optimal surface for the adhe-
sive to bond to. It is very impor-
tant that all the loose material
from sanding be removed before
application. Thoroughly clean the
surface once again with prep
cleaner to prepare for the adhe-
sive application.

If an epoxy requires a two-part
mix, don't just “eye” it. Use a glue
gun with a static mixer. It is mere-
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ly a plastic tube with groves that
direct the adhesive mixture togeth-
er for proper consistency. Before
installing the static mixer, “equal-
ize” the mix by forcing about one
inch out of the tube. Then, install
the static mixer and again squeeze
out a small amount of adhesive.
This starts off the mixing process
correctly. Depending on the appli-
cation, apply a bead about 10 to
13mm wide at the panel contact
points. While the chemical reac-
tion is occurring, you'll notice that
heat is being generated. This is
normal. Remember how long the
working time of your adhesive is.
Since the reaction is temperature
sensitive, you can control it to
some extent by heating or cooling
the area. Heating will speed up the
drying process. You can use a heat
lamp and bring the area up to
about 140 deg. F. Apply the panel
to the vehicle and make sure of its

alignment with other body panels.
Do not pull up on the panel to
reposition it. Instead, slide the
panel into its proper position.

Clamping

During this time body repair pan-
els should be clamped together to
hold them in the proper position,
force the adhesive into surface
irregularities, and squeeze out
excess adhesive. Many automotive
bonding agents contain glass
bead, which provides a heavier
consistency. Once again, this
helps fill gaps and maximizes the
surface area of the bond, which
leads to more strength. This is a
result of a material’s "bond line
control,” which is its ability to
maintain thickness under clamp-
ing forces. Use as many clamps as
you can fit and make sure they
hold the panels tight. At this point
take a clean rag or acid brush to
remove any excess adhesive mate-
rial before it dries. Of course, once
it dries it will be a lot harder to
remove. If you can, schedule your
work so you can let the bonding
material cure overnight. As men-
tioned earlier, you can heat the
area to reduce the curing time if
necessary.

Once the adhesive is fully cured,
you can continue with your repair.
With a proper bond, you have
returned the structural integrity of
the vehicle as close as possible to
its pre-collision state. Proper
repairs not only affect crash wor-
thiness in future accidents, but
also the resale value of your cus-
tomer’s Mercedes-Benz, although
these points are often overlooked.
Your peace of mind comes from
knowing you performed the best
job you could. L]
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GENUINE MERCEDES

-BENZ PARTS... NEARBY

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

Phoenix
Phoenix Motor
602-264-4791

Phoenix
Schumacher European
480-991-1155

Tucson
Mercedes-Benz of Tucson
520-886-1311

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
626-4471117

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
Mercedes-Benz of West Covina
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

Milford
I.G. Burton
302-424-3042

Wilmington
Mercedes-Benz of Wilmington
302-995-2211

Clearwater
Lokey Motor
727-530-1661

Coral Gables
Mercedes-Benz of Coral Gables
305-445-8593

Cutler Bay

Mercedes-Benz of Cutler Bay
305-251-0345
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Daytona Beach
Mercedes-Benz of Daytona Beach
386-274-4775

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

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

Atlanta
Mercedes-Benz of South Atlanta
770-964-1600
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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

Pekin
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

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

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
EVE Indiana Quirk Auto Park of Bangor

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

D g s

Davenport
Lujack Motorwerks
563-388-8610

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

lowa City
Carousel Motors

R & H Motor Cars
410-363-3900

Salisbury
Mercedes-Benz of Salisbury
410-548-3411

Silver Springs
Herb Gordon Auto Group
301-890-3030

319-354-2550 Massachusetts
Kansas Boylston

Shawnee Mission
Aristocrat Motors
913-677-3300

Wichita
Scholfield Auto Plaza
316-688-5000

Wagner Motor Sales
508-869-6766

Haverhill
Smith Motor Sales of Haverhill
978-372-2552

Hyannis

Trans-Atlantic Motors
Kentucky 508-775-4526

Ashland
Fannin Imports
606-929-9000

Bowling Green
Buchanan Imports
270-745-0001

Lexington
James Motor
859-268-1150

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

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

301~ Reno
616-301-2100 Mercedes-Benz of Reno

775-326-4000

Montana

Missoula
DeMarois
406-721-4000

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

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

Minnesota

Bloomington
Feldmann Imports
952-837-6300

Maplewood
Maplewood Imports
651-483-2681

Minnetonka

Sears Imported Autos
952-546-5301

Gulfport
Ray Brandt Motors of Mississippi
228-864-6622

Jackson
Higginbotham
601-956-4211

Columbia
Legend Automotive Group
573-875-5000

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
Mercedes-Benz of Cherry Hill
856-663-3200

Edison
Ray Catena Motor Car
732-549-6600

Englewood
Benzel-Busch Motor Car
201-567-1400

Fairfield
Globe Motor Car
973-227-3600

Freehold
David Michael Motor Car of Freehold
732-462-5300

Lawrenceville
Mercedes-Benz of Princeton
609-771-8040

Little Silver
Contemporary Motor Cars
732-842-5353

Millville
Quality Lincoln Mercury Hyundai

Creve Coeur

Plaza Motor 856-327-3000

314-301-1715 Morristown

Ellisville Mercedes-Benz of Morristown

Tri-Star Imports 973-267-9200

636-458-5222

Joplin
Frank Fletcher Imports
417-781-1177

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

Springfield
Elite Automotive Group
417-889-5750

Weldon Spring
Mercedes-Benz of Progress Point
636-300-2277

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

Albuquerque
Mercedes-Benz of Albuguerque
505-821-4000

New York

Amityville
Mercedes-Benz of Massapequa
631-789-1600

Bayside
Helms Brothers
718-631-8181

Binghamton
Empire Motor Car
607-772-0700

Brooklyn
Sovereign Motor Cars
718-258-5100

Fayetteville
Romano Motors
315-637-4500

Goldens Bridge
Estate Motors
914-232-8122

Huntington
Mercedes-Benz of Huntington
631-549-2369

Larchmont
Mercedes-Benz of Larchmont
914-275-4000

Latham
Keeler Motor Car
518-785-4197

Long Island City
Silver Star Motors
718-361-2332

Nanuet
Mercedes-Benz of Nanuet
845-624-1500

New York
Mercedes-Benz Manhattan
212-629-1600

Rochester
Holtz House of Vehicles
716-424-4740

Rockville Centre
Lakeview Auto Sales and Service
516-766-6900

Roslyn
Rallye Motors
516-625-1600

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
716-633-0088

North Carolina

Ashevillle
Skyland Automotive
828-667-5213

Cary
Mercedes-Benz of Cary
919-380-1800

Charlotte
Beck Imports of the Carolinas
704-535-6400

Fayetteville
Mercedes-Benz of Fayetteville
910-487-0000

Greensboro
Mercedes-Benz of Greensboro
336-856-1552

Hickory
Hendrick Motors
828-322-5640

Pineville
Mercedes-Benz of South Charlotte
704-889-4444

Raleigh
Leith
919-876-5432

Wilmington
Bob King Autohaus
910-799-3520

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

North Dakota

Fargo
Valley Imports
701-277-1777

Akron
Ganley Akron
330-733-7511

Bedford
Mercedes-Benz of Bedford
440-439-0100

Canton
Kempthorn Motors
330-452-6511

Centerville
Ross Motor Cars
937-433-0990

Cincinnati
Mercedes-Benz of Cincinnati
513-984-9000

Columbus
Mercedes-Benz of Columbus
614-299-2144

Dublin
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

Tiffin
Coppus Motors
419-447-8131

West Chester
Mercedes-Benz of West Chester
513-870-1000

Willoughby
Leikin Motor
440-946-6900

Youngstown
Fred Martin Ford
330-793-2444
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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 Pontiac-Cadillac
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
Noble Cars
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 206-340-5959

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

Rosemurgy International
Auto Mall, Inc.
715-675-7775

West Allis
International Autos
414-543-3000
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. Oil, evidently, is not just oil.

o

Mercedes-Benz AMG & ". Viper

recommends k.
Mitsubishi recommends

Mobil 1 _ Lancer Evolution

recommends

Mobil 1

Cadillac

Corvette
recommends

recommends

Mobil 1 Aston Martin - : Mobil 1

recommends

Mobil 1

Mobil 1 is the original equipment factory fill and recommended choice of many of the world’s most
prestigious carmakers. Why? Because it's a leader in anti-wear technology, proven time and again on
both the track and the road. No wonder Mobil 1 is the world’s leading synthetic motor oil. To learn more,

visit mobill.com.

Official Motor Oil of M o b i I “
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