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Why CAN systems were adopted, 
High and Low, what a scan tool or 
scope can tell you, differentiating a 
bad module from a poor connection, 
and proper wiring/connector repairs.
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First Things First:  
Baseline that Battery 
and Charging System
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It was many years ago when we first heard a 
veteran automotive service technician use the 
term “baselining” in regard to diagnosis.  He was 
referring to the eminently sensible practice of 
making sure all the basics of vehicular motivation 
are in satisfactory operating condition before 
embarking on high-tech troubleshooting of a 
driveability or emissions problem.  that meant 
giving everything involved a quick visual exam 
for obvious stuff like broken or disconnected 
wires, a loose or contaminated belt, leaky 
vacuum lines, a perforated duct downstream of 
the MAF, battery cable and clamp issues, etc.  to 
take this further, you might pull the plugs for a 
compression test, or at least see what your vacuum 
and fuel pressure gauges tell you, then put your 
dMM across the battery to look for 12V+ with the 
engine off, and maybe 14V with it running.  A few 
voltage-drop tests of the starting and charging 
systems wouldn’t hurt, either.  

today, lots techs would disagree with all this 
traditional preparation, preferring instead to plug 
in a scan tool as a speedy first step.  We see the 
point in this hurried modern world, but ignoring 
electrical baselining can send you off in a false 
troubleshooting direction, thus costing you way 
more time than a few simple tests would’ve taken.

Battchem
the prime mover of any automobile is, of course, 

the battery.  Alas, most of us haven’t retained 
our high-school chemistry, so perhaps a recap of 
lead-acid battery operation is in order, to which 
we’ll add news on recent developments. the 
basic principle is that if two dissimilar metals 
are placed in an electrolyte that can attack them, 
voltage potential is created. electrons will flow if a 
connection is made between the metals, and that’s 
what electricity is. 

In a wet cell, the metals are sponge lead (Pb) 
and lead peroxide (PbO2), and the electrolyte is 
dilute sulfuric acid (H2SO4). the reaction begins 
as sulfate (SO4) breaks away from the acid and 
unites with the lead of both the positive and 
negative plates to form lead sulfate (PbSO4). 
the oxygen (O2) is thereby liberated from the 
lead peroxide and joins with the hydrogen (H2    
what’s left over after the sulfate left the acid) to 

Much of your electrical and 

electronic testing will be 

meaningless if you don’t.
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BaSeline that Battery & Charging SyStem

Batteries have evolved a great deal since this old German specimen from Robert Bosch was state-of-the-
art.  Note that the plate separators are made of balsa wood.

Except on the latest models with the “energy 
management” charging system, if you’re seeing a 
reading this low across the battery with the engine 
running, you’ve found trouble.

produce ordinary water (H2O), which dilutes the 
electrolyte. eventually, both the plates turn into 
lead sulfate, the electrolyte becomes very weak, 
and current stops flowing.

But reversibility is the wet cell’s most important 
characteristic. When an outside power source 
pushes electrons through the cell in the opposite 
direction to that of discharge, sulfate separates 
from both plates to rejoin the hydrogen in the 
water, forming a new batch of sulfuric acid. the 
oxygen goes back to the positive plate to recreate 
lead peroxide, and the electrical potential is 
restored. If charging continues after all the sulfate 
has gone into the electrolyte, the water starts to 
decompose, releasing free hydrogen and oxygen, 
an explosive couple. 

the traditional automotive battery has plates 
made of a combination of lead and antimony 
impregnated with the metals involved in the 
reaction. Numerous plates of each metal are 
interlaced within one cell, but whether two or a 

dozen are used each cell produces a “pressure” of 
2.1V. Six cells are connected in series to give the 
12.6V almost all cars have needed since the 1950s. 

Most modern Mercedes-Benz vehicles use 
an Absorbed Glass Mat (AGM) battery.  the 
glass “fleece” absorbs the sulfuric acid while 
still allowing it to circulate for the chemical 
activity necessary.  the advantages of AGM are 
increased service life, ability to withstand a deep 
discharge, and they won’t spill sulfuric acid on the 
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That doesn’t mean there’s no place for your 
traditional VAT.  The carbon-pile load can still give 
you useful information.

charge!
A modern charging system is composed of 

an alternating current generator with a rotor 
comprising an electromagnetic coil wrapped 
around an iron core and enclosed in two six claw 
pole pieces. It receives regulated voltage through 
a pair of brushes that bear on slip rings, and this 
causes it to produce a magnetic field. An engine 
driven belt spins the rotor inside the stator (three 
coils wrapped on a ring), and this is where the 
current is induced. 

But this set up produces AC, and automobiles 
need dC. So, the current must be rectified 
(that is, converted from AC to dC), and this is 
accomplished by six diodes, a negative and a 
positive for each stator coil, and three exciter 
diodes that supply the field with current once 
the engine is running.  When the ignition is first 
switched on, field current comes from the battery 
through the charge indicator lamp. 

Symptoms of charging system illness include 
a low or dead battery, or one that’s cooked from 
overcharging, alternator noise, dim bulbs, and a 
charge indicator light that shines at the wrong 
time. Whenever you encounter a vehicle that 
exhibits any such failing, it only makes sense to 
check the simplest things first. 

the belt, for instance. Suspect slippage if the trouble 
only occurs when it’s raining, or at high speeds. Pop 
the hood and give the belt a yank and a look. 

Mercedes-Benz 
has approved this 
sophisticated battery 
tester from Midtronics, 
which produces  
accurate results in  
no time and without 
applying a potentially-
damaging load.

passengers in the event of a rollover. Since modern 
designs have moved the battery into the trunk and 
even the cabin, it has become critical to replace 
the battery with the proper non-spillable type.

No more thaN 20
By their nature, AGMs are susceptible to damage 

by overcharging.  So, a 20A max automatic charger 
that carries Part Number 110-9420 is available 
from your local Mercedes-Benz dealer.

AGM or not, the diagnosis of batteries has 
evolved beyond hydrometers and traditional 
VAts.  Mercedes-Benz recommends the use of 
the Midtronics 165-eXP-717 no-load battery 
tester, which gives you a definitive answer almost 
instantly, and is available from your local M-B 
dealer’s parts department.  You can still use your 
old VAt, but since it’s hard to get a sample from 
an AGM for hydrometer testing, it’s hard to feel 
confident in your findings.

Whenever your testing says the battery 
is beyond help, a Genuine Mercedes-Benz 
replacement is the best choice. Not only will it 
have been manufactured by companies such 
as Varta, which has been in business for over a 
century, but the warrantee is unimpeachable, and 
there will be no problem with installation.
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A genuine OEM replacement battery, such as this 
one from one of the oldest and most respected 
battery manufacturers in the world, will last far 
longer than what you’d get elsewhere.  Note the 
Mercedes-Benz cable clamps, which are much 
more robust than those from other car makers.

BaSeline that Battery & Charging SyStem

A modern AC generator/alternator should last 
a long, long time, but typical failures are blown 
diodes and worn-out brushes.

Next, check for corroded battery terminals, 
broken wires, and big time shorts (we’ve seen 
several alternators in a row burn out on the 
same car because a missing grommet or a gap in 
insulation made them work themselves to death).

If you suspect that a short circuit or other draw 
is draining the battery, testing is not as simple as 
it was in the old days before CAN.  Back then, you 
could just make sure all the accessories were off, 
including the courtesy lights, remove the negative 
cable from the battery, and connect a test light 
between the battery post and the cable clamp. If the 
light glowed, you’d remove fuses until it went out, 
which effectively isolated the leaky or hungry circuit.

today, of course, there are different things to 
consider.  First, never disconnect a battery unless 
you’ve got the radio security code handy.  Second, 
it’s best to use your dMM (digital Multi-Meter) 
switched to mA to quantify the drain (it would 
have to be pretty bad to blow the meter’s fuse).  
Connect the dMM before removing the clamp from 
the post so that the system is never completely 
deprived of voltage.  A parasitic draw of 10 to 50 
mA is generally considered the normal amount 
needed to maintain the electronic memories.

then there are the CANs (Controller Area 
Networks) to keep in mind.  When the ignition 

key is switched off, either the eIS (electronic 
Ignition Switch) or the CGM (Central Gateway 
Module) senses this and sends out signals to put 
the control modules on the CANs into a “sleep” 
or power-down mode.  this can take a matter 
of minutes, so if you were to measure draw 
immediately after turning off the key, you’d see 
way more than the “normal” reading, and perhaps 
be thrown onto a fallacious diagnostic path, 
hunting for problems that don’t really exist. 

remember, the traditional procedure of 
unplugging fuses to locate the draw may be 
augmented by unplugging control units from the 
CAN for the same purpose.

By the way, when the control units go to sleep, 
the CAN voltages change. CAN H drops to .025V 
and CAN L increases to 11V. the voltage may 
seem high, but the current draw is very low.  

Where did the pressure go?
the concept behind voltage drop testing is 

somewhat subtle, so lots of people don’t really 
understand it. Any load in a circuit, whether 
intentional (an accessory) or unintentional (a 
bad connection), will use up voltage, and a 
measurement taken across that load reflects the 
amount. Where you can get confused is that you’re 
in parallel along some segment of a circuit, and 
since you’re used to looking for voltage between 
the feed side and ground, it seems sort of strange 
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Chip Foose has been wowing enthusiasts for years with his innovative color solutions. 
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BaSeline that Battery & Charging SyStem

that there’d be a reading in parallel. the thing 
to learn is that the load absorbs some voltage, so 
there’ll be a difference between what’s available 
on one side and the other. What you’re reading is 
that difference.

Although resistance is stated in ohms, for most 
automotive work the best way to test for high 
resistance is with voltage, specifically “voltage 
drop.”  this is measured “across” each component, 
with the positive lead of your voltmeter on one 
connection of the component or length of wire, 
and the negative lead on the other. Make sure 
the negative lead is on the side that goes to 
ground.  As we said, any load in a circuit, good 
(an accessory or wiring), or bad (poor connection), 
absorbs voltage. the measurement is the amount 
of voltage absorbed.

this also bears repeating:  Where you can get 
confused is that your meter connections are in 
parallel to what you are measuring.  Current 
is flowing through the component and through 
your meter at the same time. A high voltage drop 
reading means whatever you are measuring is 
absorbing a lot of voltage, leaving little for the rest 
of the circuit. 

Switches, wiring, and other connections should 
have very little voltage drop because they’re not 
supposed to absorb any voltage to speak of. If 
the reading is high, there’s too much resistance. 
devices, such as a light bulb, blower motor, etc., 
should absorb voltage. If there is only one device 
in a 12V circuit, the device should absorb all 12V, 
except for the small amount that may be lost in 
the wiring. If there are two devices, both the same 
size, each will absorb six volts. 

A common question at this point is, “Why not 
simply switch my meter to ohms and measure 
resistance directly?”  the best way to answer that 
is with a simple example of static vs. dynamic 
states. Suppose you have a #6 multi-strand wire 
between the battery negative post and a ground 
on the engine block, and the connections are 
perfectly clean. If you open the insulation and snip 
all but one tiny strand, then measure ohms, you’ll 
see no resistance -- that single strand of copper 
will pass plenty of current to get the meter to read. 

But what happens when you engage the 
dynamic state by trying to crank the engine?  
Well, there’s no way that little electrical path will 
be able to pass hundreds of amps, and it’ll burn 
itself open resulting in infinite resistance. It’s 
no-load vs. load, what happens when a circuit is 
asked to actually operate. And the same applies 
even to small wires and connections.

dmm aNd dso
So, voltage drop testing is the only real-world 

way of looking for excessive resistance. As far as 
the equipment needed, the basic requirement is 
obviously the ability to measure small amounts 
of voltage. Before the advent of digital electronic 
devices, a low-reading analog voltmeter was all we 
had. Now, of course, the dMM is required. Its high 
input impedance (typically 10 megohms) protects 
fragile computer circuits and eliminates noise. 
Also, many versions with what’s variously called 
the data record, dynamic recording or minimum-
maximum feature will capture intermittent 
readings and rapidly changing values, and a 
change alert or alarm will chirp when wiggling 
wires alters the resistance.

A graphing multi-meter represents the next 
level, but there’s something even better:  a lab 
scope, also known as a dSO (digital Storage 
Oscilloscope). You could call it a visual voltmeter, 
and it can be enlisted anywhere you would 
normally use a dMM. It allows you to see the 
invisible by displaying electrical phenomena as 
waveforms, and a fast sampling rate insures that 
you’ll catch noise or glitches. 

Once you understand the theory, the actual 
hands-on voltage drop test procedure is pretty 
easy. With a dMM, switch to the low volts or 
millivolts setting, and engage whatever data 
recording feature is present. Generally, you’ll 
hook it up so the positive meter lead is attached 
to the part of the circuit nearest the battery plus 
terminal and the negative lead closest to the 
minus post (for engine-running tests you might 
clip the negative lead to the back of the alternator).

ripple
too much ripple in an alternator’s output can cause 

electronic modules to misbehave, along with all sorts 
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Ripple is AC in the DC, and it can cause modules 
to misbehave, among other things.  Modern VATs 
detect it instantly.

of other “ghost” problems. Modules may reset, self-
trigger, or misinterpret sensor readings when they’re 
not supplied with good, clean power, or are getting 
excessive eMI (electromagnetic interference). 

ripple voltage is the leakage of AC into the 
electrical system due to a faulty diode, winding, 
etc. While nobody worried too much about this in 
the past, the advent of computerized management 
made it important. After all, modern electronics 
need straight, pure dC or they’ll become 
unhinged and probably drive you crazy when you 
try to figure out what’s wrong.

there are several ways to ascertain the amount 
of ripple present. Modern VAts include a ripple 
measurement feature. Or, you can use your dMM 
(digital Multi-Meter) across the battery terminals, 
and simply switch to the AC volts function. 

Keep iN miNd . . .
Integrating the following points into your 

understanding will help you succeed in troubleshooting:

• As you’ll realize if you think about it for a 
minute, the rear half of the alternator case 
is really the central ground on any car when 
the engine’s running.  For testing safety, just 
be sure to watch your hands and avoid those 
spinning cooling blades when you clip on your 
negative lead.

• For a century or so, the rule of thumb for the 
max limit of V-drop across any connection was 
.2V (or, 200 mV), but that’s not good enough 
anymore. today, there shouldn’t be more 
than half that per individual wire, ground, 
connection, or switch (add them up for the 
maximum allowable in a particular circuit). 
Or, you could use the following upper limits:  
200mV for a stretch of wire or cable, 300mV 
for a switch, 100mV for a ground, and 50mV 
for a sensor connection.

• the last ditch procedure of jumping a fuse 
with a wire (or, in the old days of ceramic 
fuses, a sawed-off bolt) to find a short has 
burned lots of cars to the ground.  use a relay 
type short finder.

• Wires shouldn’t get hot.  You’ve got a problem.
• Ampacity is the safe carrying capacity of 

a wire in amperes.  doubling the amperes 
without increasing the wire diameter 
increases heat four times.  the potential 
energy that each electron loses by traveling 
through the voltage drop is left in the 
conductor in the form of heat.  

• the thicker the wire, the smaller its gauge number.
• Multi strand wire can carry more current for 

the same diameter than solid, single strand 
wire.  It’s also much better at surviving the 
stress of flexing.

• Although it may seem like a good idea, don’t use 
ordinary rtV silicone to coat or insulate splices.  
the acetic acid solvent eats copper wire.

• A typical dMM measures resistance by 
passing a known current through the circuit 
or component, gauging the voltage drop, then 
calculating the ohms present using Ohm’s Law:  
ohms equal volts divided by amperes.

• In the real estate business, there’s an old 
saying about the three most important things 
that determine the value of a property:  
location, location, location. In automotive 
diagnosis, we’ve come to the conclusion 
that a similar statement should be etched in 
the mind of everybody who works on cars. 
What’s crucial here are basics, basics, basics. 
taking it one step further into electrical 
troubleshooting, and you could phrase it 
grounds, grounds, grounds. |
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Why CAN systems were adopted, High and Low, what 
a scan tool or scope can tell you, differentiating a bad 
module from a poor connection, and proper wiring/
connector repairs 

The Bus Stops Here
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All of us by now have probably experienced 
the frustration of having to diagnose an elusive 
Controller Area Network (CAN) system problem.  
this experience can often make technicians 
examine their motives for staying in this ever-
changing industry.  If, however, you have a firm 
understanding of the CAN concept and follow 
some logical steps whenever you are presented 
with these issues, they can become a very 
satisfying part of your career.

the reason why every automobile manufacturer 
has adopted the technology of networking is 
because with so many on-board computers it 
would not be cost-effective or package-efficient 
to connect them all together with individual 
wires -- the harnesses would be as thick as your 
arm, which would not only present routing and 
space problems, but would also add weight. take 
traction control, for example.  It requires inputs 
from other control units (i.e., Me, eSP, etC, IC, 
suspension, to name a few).  Having to wire each 
control unit so that it gets, say, wheel speed data 
would be redundant when there’s already a wire 
that has the information being sent from the 
wheel speed sensor to eSP.  Being able to “share” 
this information on the CAN system with multiple 
control units at the same time at a high-speed data 
transfer rate makes the most sense. 

high aNd loW, fast aNd sloW(er)
two-wire signaling operates on two different 

voltages.  CAN High will operate at a certain 
voltage and digital signals will rise, while CAN 
Low also operates at a certain voltage and digital 
signals will drop.  the engine CAN, Chassis CAN, 
Front end CAN, telematics CAN, etc. all function at 
500 kilobits per second, and the Interior CAN runs 
at 125 kb/s (83.3 kbits/s in some older models). 
there are also several LIN (Local Interconnect 
Network) buses that run at 20 kbits/s.

LIN systems are single-wire bi-directional 
communication data buses that are being used 
in more and more applications, such as wipers, 
climate control, and window switch operation.  
their signals are very similar to those of a CAN.  
the only differences are that there is just one 
signal, and the speed is slower.  LIN systems have 
a single master controller eCu, which is tied to a 
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vehicles will be expedited through the use of the 
factory dAS/XeNtrY tool.  Having the ability 
to communicate with the master gateway can be 
very helpful when troubleshooting CAN faults 
without hooking up directly to the bus.  that 
said, however, 99% of the real-world problems 
you’ll encounter are due to what’s called “physical 
layer faults.”  In other words, damaged wires 
or connectors, resistances from corrosion at 
connections and grounds, improper voltages, and 
any other “mechanical” (as opposed to internal 
electronic) shortcomings in the network.  these 

Central Gateway Module location (courtesy MBUSA).

the BuS StopS here

CAN and has up to 16 slave computer 
actuators.  LIN is a low-cost alternative 
to low-speed CAN networking.

master of maNy caNs
throughout the years with its 

different models, Mercedes-Benz has 
used various CAN systems.  this 
concept was first made practical 
in 1983 by robert Bosch GmbH.  
Mercedes-Benz recognized its value 
early on, and was the first auto 
maker to introduce a CAN system in 
its vehicles.  In 1991, the 140 model 
S-Class started this trend in inter-
system communication.  today on the 
newest vehicles, there may be as many 
as eight different CAN systems -- 
diagnostic CAN, Central CAN, Interior 
CAN, Front end CAN, telematics 
CAN, Chassis CAN, drive train CAN, and Vehicle 
dynamics CAN.  the reason for adding more and 
more CAN systems is because the existing ones 
would have been overloaded and unreliable.  there 
are limits to the amount of information that can 
pass through a CAN bus before the network runs 
out of time slots for new messages.  the use of so 
many control modules (now typically totaling over 
50) and numerous sensors all communicating on 
CANs drives the need for updating and “growing” 
the infrastructure.

With so many computers on a network, there 
needs to be a ‘master’ or ‘overseer’ in charge.  
depending on the model, this manager is either 
called the Central Gateway Module (CGW), or the 
electronic Ignition Switch (eIS).  researching 
the vehicle you are working on will be needed 
to verify which is present.  the eIS has typically 
been in charge from the late 1990s to the early 
2000s until the introduction of the CGW.  the 
functions of the CGW are to hold variant coding 
(model series, national version), be the gateway for 
all CAN busses connected directly to it, control all 
maintenance processing, monitor specified/actual 
CAN configuration, and monitor CAN bus idle (the 
function that tracks what is keeping a bus awake).  

It should be obvious that performing any 
CAN diagnosis on one of today’s sophisticated 

Full graphical representation of the 221-model CAN bus 
networks on the entire vehicle (courtesy MBUSA).
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This Mercedes-Benz Electrical Test Kit Adapter Set 
is essential in not only ensuring good contact, but 
it also avoids the damage to the factory harness 
that might be caused by jamming an unsuitable 
object into the connectors when testing.

the BuS StopS here

pattern.  Last, but not least, the tool that everyone 
should have to make diagnosing CAN systems 
easier while preventing damage to the electrical 
connectors is the Mercedes-Benz electrical test 
Kit Adapter Set, Part Number 220 589 00 99 00. 
It makes life a whole lot simpler to be able to tap 
into the separate networks with the exact harness 
adapters.  With these tools, and the knowledge of 
how CAN works, you will be well on your way to 
diagnosing any type of CAN issue.

KNoWledge is poWer  
Knowing how the CAN system is integrated into 

the vehicle you’re working on is Step #1.  Without 
this knowledge, the scope of the problem will 
be a mystery.  the research needed will include 
acquiring a map of the networked CAN system, 
and the locations of all the CAN bus connectors 
and control units.  As we said, having a dAS/
Xentry tool available is also critical.  If you do not 
have these ingredients, diagnosing a CAN failure 
can be futile.

Let’s use a CAN issue on a 2008 GL 450 as 
an example.  You don’t know the history of the 
vehicle, but you do know that the vehicle came 
to your shop “on the hook” and won’t start.  You 
attach your scan tool and perform a “quick test.”  
You determine that there is no communication 
with N80-Steering Column Module (SCM), N3/10-
Me Control unit (Me-SFI), Y3/8-electro-hydraulic 
Control unit (VGS), A80-Intelligent Servo Module 
(direct Select), N47-5-traction Control unit 
(eSP), N51-Suspension Control unit (Airmatic), 
N2/7-restraint System Control unit (SrS), N71-
Headlamp range Adjustment Module, and A76 
and A76/1-Left and right emergency tensioning 
retractors (etr).  

All of these modules are on the engine CAN. 
the two modules that have not been mentioned 
that are also on the same CAN bus are A1-
Instrument Cluster (IC), and N73-electronic 
Ignition Switch (eIS).  these modules still have 
the ability to communicate because they are also 
tied into the interior CAN bus.  the modules that 
you can communicate with on the engine CAN 
(CGW, eIS, IC) all have communication codes 
pertaining to the problem.  CGW has current and 
stored Code 9003 (“Coding of control module N93 

are all things that can be observed directly 
through careful visual inspection and electrical 
measurements. As a very helpful MBuSA engineer 
tells Startuned, “What we’re teaching technicians 
is that XeNtrY is not necessarily needed -- only a 
meter, a wiring diagram, and a brain.”

Volts, ohms, aNd patterNs
So, when attempting to troubleshoot any CAN 

failure, other equipment besides a factory scan 
tool will help.  First, a digital Multi-Meter (dMM) 
can be used to detect CAN operating voltages.  If 
the reading is out of specification, you can then 
test to see if the CAN wires are shorted to positive, 
ground, or each other.  Second, an oscilloscope is 
useful for analyzing the CAN signal pattern.  A 
dual-trace lab scope is best to monitor both the 
CAN High and Low simultaneously to see whether 
or not the information matches, and that there 
are no voltage spikes, drop-offs, or abnormalities 
-- you should be seeing a clean on/off square-wave 
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Engine CAN connector location (courtesy MBUSA).

Circled are the terminating resistors that suppress 
interference noise.  Whenever you encounter a 
CAN problem, always take the covers off the bus 
connectors to check for corrosion.  If the carpet 
is wet, there’s a good chance that corrosion is 
present (courtesy MBUSA).

This is an example of a shorted CAN High and 
Low scope pattern (courtesy MBUSA).

Central Gateway Control unit is faulty”).  this 
merely indicates that specified and actual values 
do not match. You can verify this by looking 
at the specified/actual values in the Systems 
diagnosis.”  eIS has event codes 9008 and 9009 
(“No CAN message was received from control 
unit A80 Intelligent Servo Module for dIreCt 
SeLeCt”).  IC has current and stored code 9100 
(“the instrument cluster no longer transmits over 
the engine CAN databus. Status ‘CAN bus OFF’”).  
these are all clues to what’s going on and further 
CAN investigation into “the big picture” needs to 
be performed.

eNgiNe (caN) c
researching the wiring schematic, you will find 

that all of these modules are connected to the 
X30/19 Passenger-side voltage distributor engine 
(CAN) C connector located at the passenger-side 
front kick panel.  Once that’s located, you can 
break out your handy Mercedes-Benz electrical 
test Kit Adapter Set and use the proper CAN 
test connectors to gain seamless access to the 
network.  No need for paperclips, or, even harsher 
yet, insulation-piercing tools (which can lead to 
further CAN issues down the road if the holes are 
left exposed).

Install the engine CAN C test connector to 
access the CAN High/Low resistance value.  Your 
resistance value across the CAN High and Low 
should be approximately 60 ohms with the key off 
(CAN asleep).  this value is actually acceptable 

for all networks because of the terminating 
resistors in the modules and CAN bus connectors.  
terminating resistors were added to the CAN bus 
to help suppress interference noise and eliminate 
mirror messaging (basically, to act as a filter by 
cleaning the communication line).  

If a higher resistance reading is found, it 
indicates that a module is not communicating on 
the bus, or is not “on-line.”  If a lower resistance is 
found, it may indicate that the bus is shorted.  For 
a shorted CAN High or CAN Low to ground, test 
the resistance of each circuit to ground.  the CAN 
that is shorted will read 0 ohms.  For a shorted 
CAN High or CAN Low to positive, you cannot 
check resistance to positive to determine which 
CAN is shorted because both circuits have voltage.  
You will have to look at the scope patterns to 
determine which circuit is shorted.  Any loss of 
signal from a short will bring the bus down.
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Problem solved!

Reman A/C Compressors are not rebuilt or refurbished, they are brought back to 
the exact Mercedes-Benz approved specifications and tolerances, thus ensuring 
optimal performance.

Additionally, these units come preassembled with the clutch attached, so a 
technician can get right to installing the entire assembly, saving time and money. 

By using Genuine Mercedes-Benz Remanufactured Compressors, you could save
40% or more when compared to the cost of new. And like all of our remanufactured 
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1984-2002 260E, 190D2.5, 300TD, 
300D, 300CE, SL500 A000230241180

1986-1991 420SEL, 560SEC/SEL, 
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2006-2010
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GL550

A002230521180
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2010 GLK350, E250CDI, 
SLK250,CLS250 A002230311180

2010 E350, E550 A002230381180 
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Here is an example of a normal CAN High and Low 
scope pattern (courtesy MBUSA).

the BuS StopS here

mirror image?
If resistance is okay, the next plan of attack is 

using the oscilloscope.  With a dual-channel scope, 
measuring the CAN High and Low simultaneously 
will allow you to determine whether or not the 
signals are an exact image of each other, or if 
only one signal has an issue.  When looking at the 
pattern, as with any digital square wave, signs of 
a sinusoidal waveform, or voltage spikes are bad.  

Likewise, having incorrect CAN baseline 
voltages indicates trouble.  When testing any 
CAN system, knowing what the correct baseline 
voltages are is important.  In the case of the 
GL 450, the engine CAN C voltages should 
be approximately 2.6V on the High side, and 
approximately 2.4V on the Low side when the 
system is awake.  Asleep, these voltages will be 
approximately 0V.

Once a faulty signal pattern is identified, 
disconnecting the CAN bus wires one at a time at 
the X30/19 connector will should be performed.  
this will help identify the faulty module that’s 
causing incorrect signals on the bus.  You may 
now notice that all the CAN wires are not marked 
or identified in any way as to where they go or 
what module they are wired to.  this is not an 
issue for anyone who has the factory scan tool 
that can communicate with all the modules in the 
vehicle.  Simply leave the CAN wire disconnected 
and perform a “quick test.”  the module that you 
just disconnected from the bus should have an 

”!” next to it.  Any module that has this symbol 
assigned to it cannot communicate with the 
vehicle.  this may mean that the communication 
link has been severed, the module itself is faulty, 
or powers/grounds are not present.  If a module 
does not have power, ground, and a good CAN line, 
there is no way that it can function.

remoVed from the equatioN
In this case, the N71-Headlamp range 

Adjustment Module was the module causing the 
signal pattern to be corrupt, and when it was 
disconnected, the signal pattern looked “clean.”  
After performing the “quick test,” the N71 also 
had an “!” next to it.  But not so fast!  the N71 
module itself has a single bus wire going to each 
Left and right Headlamp range Adjustment Power 
Module (e1n3 and e2n3), which could cause the 
same scenario as a bad module.  In this particular 
case, removing the connection from each 
headlight one at a time revealed that the right 
Front Headlamp range Adjustment Power Module 
was the culprit that was causing “everyone” on the 
CAN bus, including yourself, a headache.  

While replacing the faulty module with a new 
part from your nearest Mercedes-Benz dealer’s 
Parts department, you may notice that not only 
was there physical damage to the module (most 
likely from a collision in the vehicle’s history), 
but that the connector does not look too great, 
either.  there are good ways and bad ways to 
repair connectors, but when it comes to vital 
communication wires such as those at CAN 
connectors, it is best to follow the Mercedes-Benz 
recommendations for repair.  You know the saying, 
“When in rome, do as the romans do.”

No-ohm repairs
If new terminals need to be crimped onto the 

CAN bus, there are important rules to be followed.  
For crimping a joint, which is both electrically and 
structurally sound, you must pay attention to the 
following: wire cross-section, contact, the correct 
crimp tool and wire stripper, and tool adjustment.  
Crimping can be a delicate business.  there should 
be no excess wire outside the crimp, or an excess 
of space inside, nor should the crimp claws touch 
the bottom of the wire so that it is bowed.  the 
wires should be snugly enclosed in the casing.
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the following methods of wiring harness repair 
have been approved by Mercedes-Benz: crimping 
using the special raychem tool, raychem 
soldering using special solder connectors and 
heated with a heat gun and special reflector to 
400 deg. C., a combination of a raychem repair 

Acceptable and non-acceptable connector crimps 
(courtesy MBUSA).

method and cable tail repair (as in prefabricated 
cable tail wiring harness kits), soldering (using 
commercial solder for repairing connectors only), 
rapid connection technology using special rapid-
connection wire blocks available in 2-, 4-, an 
6-wire versions (not permissible for CAN lines)), 
and flat conductor pliers using special crimp 
contacts.  Note that rapid blocks should never 
be used outside of the vehicle’s interior because 
they’re not waterproof.

As you can see, in the end both the problem 
and the solution make perfect sense, but when 
you don’t have a plan of attack for CAN issues, 
confusion can settle in quickly.  Year-to-year, or 
model-to-model, some Mercedes-Benz vehicles 
may have similar control modules, but how they 
are networked is the key to understanding and 
diagnosing CAN failures.  Having the right tools 
and accurate resources is also imperative.  the 
success rate of going in blindly is not nearly as 
high as you will achieve by doing a little research 
beforehand, which will improve both your income 
and your reputation. |
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The current blue-dyed 
formula carries the part 
number BQ 1 03 0004, 
which is also designated 
as G48.  It only comes 
full-strength, not pre-
diluted.  The previous 
yellow-tinted antifreeze 
is no longer available.

Why You Should Use 
Mercedes-Benz’s New 
Blue Anti-Freeze

There are 
many different 
antifreeze 
formulations out 
there in the wild 
and wooly real 
world, but for 
the Mercedes-
Benz service 
specialist who 
cares about 
his customers 
there’s only one 
real choice.  
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“One size fits all” generic antifreezes that claim 
to meet every automaker’s specs aren’t what 
Mercedes-Benz engineers had in mind when 
they designed the company’s cooling systems.  
Whenever you see the word “compatible” on a jug 
no matter how reputable the brand, remember that 
that doesn’t mean equal protection.  All it signifies 
is that no “battleground” issues (somewhat similar 
to harmful drug interactions) that can quickly cause 
metal damage have shown up in laboratory tests.

As a preliminary, we should mention that 
all original equipment antifreezes and most 
aftermarket brands are 93-95% ethylene glycol and 
diethylene glycol, 3-5% rust/corrosion inhibitors, 
plus about 2-3% water and/or solvent (required to 
keep the rust/corrosion inhibitors in solution), and 
a leak-trace dye.  A few aftermarket antifreezes 
are made with propylene glycol, which is promoted 
as less toxic, but which is not quite as effective at 
freeze protection.  

greeN, yelloW, Blue
A look at the evolution of Mercedes-Benz 

“Anticorrosion/Antifreeze AGeNt” (as it says on 
the label) will give you a better understanding of 
what you should use either for a simple topping 
up after replacing a hose or water pump, or for a 
complete flush and refill service.  In the u.S., the 
cooling systems of all domestic cars and many 

imports used “conventional green” since the 
inception of “permanent” antifreeze, as opposed 
to the plain alcohol that had been employed 
previously to prevent cracked blocks (it tended to 
boil off).  the inhibitors in this obsolete mixture 
are sodium silicate and phosphate, both proven 
protectors for aluminum, benzoate and borate 
for broad-range metal protection, and triazole for 
old-fashioned copper-brass, plus an inhibitor that 
keeps cast iron from rusting (not much of that to 
be found in engines anymore).  It worked pretty 
well, but had to be flushed out and replaced every 
couple of years.

Mercedes-Benz, on the other hand, has for 
many decades filled its systems with the yellow 
antifreeze you’re surely familiar with ((Part 
Number Q 103 0002, spec sheet number 325.0, 
and designated G05).  the jug states that it 
contains ethylene glycol, diethylene glycol, sodium 
tetraborate, sodium benzoate, corrosion inhibitors, 
defoamers, silicates, and dyes.  this has shown 
to be an excellent product, and it qualifies as a 
HOAt (Hybrid Organic Acid technology), though 
light on organic acids.  Instead of the phosphate 
corrosion inhibitors some manufacturers add 
to their antifreeze, which can lead to harmful 
deposits in the cooling system, Mercedes-Benz 
opted for silicates. these give immediate corrosion 
protection, whereas with pure OAts considerable 

If a cooling system has been topped up with plain water to compensate for a slow leak, or when a part was 
replaced, obviously the concentration of antifreeze and its important inhibitors will be too low.  So, always 
check it during routine maintenance, preferably with a refractometer. 
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Any voltage reading between the coolant and 
ground means that electrolysis has started, which 
can result in expensive damage.  Flush and refill 
with the right stuff.

The new Mercedes-Benz Genuine “Anticorrosion/
Antifreeze AGENT” is dyed a pretty blue color.

idea to broach this sensible maintenance practice 
to your customers, but it’s not absolutely necessary.

Will adding blue to yellow make a horrible-
looking muddy mess in the radiator’s filler neck?  
Not really.  According to basic color theory, the 
primary colors yellow and blue when blended in 
equal proportions produce green.  Not a problem, 
and that’s what you should expect.

the new M-B antifreeze is even longer-lasting 
than that which you’ve been using for many years.  

anti-Freeze

time is required before a coating is established 
(5,000 miles is typically quoted).  Silicates are 
also the best defense against what’s called 
“water pump cavitation erosion-corrosion.”  the 
only negative characteristic we know of about 
them is that they can drop out of solution over a 
shorter time than would qualify for the “long-life” 
classification that was becoming all the rage.

Mercedes-Benz adopted an ingenious and 
unique answer to this problem that allowed 
the15-year/150,000-mile change interval to be 
recommended starting in 2002:  a packet of 
silicate gel built into the coolant overflow tank.  
Somewhat similar to the little envelopes of silica 
that are used in the packaging of various products 
as a desiccant, it serves as means of continuous 
rejuvenation of the corrosion-protection qualities 
of the antifreeze.  Laboratory tests have shown 
that even up to 15 years, most of the inhibitor 
remains in the gel, still available to add protection. 

Better yet
About five years ago, Mercedes-Benz started the 

switch from the G05 used for as long as most of 
us can remember to the blue-dyed HOAt (Hybrid 
Organic Acid technology) G48, Part Number 
BQ 103 0004.  the tuscaloosa plant adopted it 
in 2010, and by 2012 MBuSA aftersales offered 
nothing else. the only significance of the color is 
to differentiate one formulation from the other.

the new blue product is slightly different in 
that it adds more organic acid, along with its basic 
silicate additive. It’s a worthwhile evolutionary 
improvement, but is still rated as having a 15 
year/150,000 mile life (that’s not long enough?).  
there’s no better protection from corrosion, 
erosion, deposits, and gelling.

According to the label, it contains ethylene 
glycol, diethylene glycol, sebacic acid, sodium 
hydroxide, 2-ethylhexanoic acid, corrosion 
inhibitors, defoamers, silicates, dyes, and a 
bittering agent.  Its AStM spec is d3306.

Fortunately, the yellow-dyed G05 formula is 
100% compatible with the pretty new blue stuff.  
So, if you replace a water pump, hose, or a head 
gasket, you don’t have to do a complete coolant 
flush and replace.  Certainly, it would be a good 
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embrace it, and be happy that the cost isn’t much 
more (the same as that of the previous yellow) 
than if you had substituted some dubious generic 
that claims to meet M-B specs.  

Given the “green” age we’re now living in, 
you might have suspected that there’s an 
environmental component to the industry-wide 
switch to long-life antifreeze, and you’d be right.  
In europe and the u.S., the concern is that do-it-
yourselfers typically just dump old coolant down 
the drain, or even right on the ground, which 

While the previous formula qualified as a HOAT, the new one is more so with additional organic acids that 
assure even better protection. 

According to 
basic color 
theory, mixing 
the new blue 
with the previous 
yellow-tinted 
formula in equal 
proportions will 
produce a nice 
green.  They 
are completely 
compatible.

contaminates the water table.  So, the longer it can 
be kept in service, the less of it will find its way 
into the environment.

more oN phosphates
We mentioned phosphates above, and that 

brings up two additional points.  First, this form 
of protection, which is especially popular among 
Asian car makers, doesn’t react well with the 
minerals found in hard water, tending to form 
heavy deposits that can limit, or even block, 
coolant flow through small passages.  Mercedes-
Benz made the decision to go with silicates 
partially because its vehicles are sold worldwide, 
and there’s no telling what the qualities of local 
water might be everywhere.

Second, you might be thinking that it’s okay to 
use any antifreeze in a Mercedes-Benz as long 
as it doesn’t contain phosphates, a pure OAt, for 
instance.  think again. the factory fill will have 
established a specific type of corrosion protection 
mechanism.  A different type of inhibitor package 
will not continue with that form of protection and 
might even cancel it out.  Another problem with 
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Is tap water okay for the 50/50 blend?  Most 
regions in the U.S. have “hard” water, meaning it 
contains mineral and metallic particles, primarily 
calcium and magnesium, to the tune of 120 ppm 
and up.  Also, particularly in the South, many 
municipalities add so much chlorine to city water 
that you can smell it.  In either case, you’re asking 
for problems in the long term.

You can differentiate yourself from your 
competitors by advertising that you use only 
distilled or de-ionized water (at maybe $1 per 
car) and genuine Mercedes-Benz antifreeze in 
cooling systems.

anti-Freeze

pure OAts, by the way, that most technicians 
who work on domestic cars are familiar with, is 
that they only offer protection to surfaces that 
are continuously immersed.  If the coolant level 
should ever be allowed to drop, truly catastrophic 
corrosion will begin very quickly.  Silicates, on the 
other hand, “paint” all those vulnerable interior 
surfaces with a long-lasting coating that works 
even if air is present.

approVed, But Not practical
Over the years, Mercedes-Benz has tested many 

high-quality brands of antifreeze to find out which 
ones can be classified as Factory Approved Service 
Products, but looking at the list of similar silicated 
HOAts might give you a chuckle.  Where are you 
going to find Fricofin Kühlerfrostschutz (made in 
Germany), Agip Antifreeze Plus (Italy), dragon 
Power Coolant (S. Korea), or Behran Zagros (Iran)?

doesn’t it make more sense to just buy genuine 
M-B antifreeze from the dealer where you make 
most of your parts purchases?  the somewhat 
higher price than that of a questionable generic 
makes next to no difference in the overall cost of 
vehicle ownership, and may, in fact, head off very 
expensive repairs.

As the company’s service literature states, 
“Failure to use M-B Anti-corrosion/Antifreeze 
may result in a significantly shortened service 
life. While there may be a number of products 
available which will provide the required 
protection, all such products have not been  
tested for Mercedes-Benz vehicles.”

h2o plus?
everybody in the auto service business should 

be giving more thought to the other component of 
coolant:  water.  Mercedes-Benz service info states 
that antifreeze should be blended with water “that 
is not too hard.”  that’s not very specific, so we 
here at Startuned believe an explanation is in order.

First, “hardness” refers to the water’s content of 
mineral and metallic particles, primarily calcium 
and magnesium, but also iron. the measurement 
scale starts at 17 parts per million, and any 
number over 120 ppm is considered hard, but wells 
in some areas of the country yield up to 850 ppm!
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of the Mercedes-Benz factory fill, resist. 
If it uses phosphates or OAt, you’ll lose 
the benefit of the silica gel packet. under 
severe conditions, such as a low antifreeze 
concentration, there might not be enough 
of the needed additives to prevent 
corrosion. to put it another way, you’re 
contaminating the factory fill. Neither 
inhibitor package may be strong enough to 
provide its specific type of protection.

• Generic antifreeze producers may claim 
that if you drain the cooling system, you 
avoid any performance issues when you 
switch coolants. that’s not necessarily 
true with a Mercedes-Benz. Specific 
silicate protection has been established, 
and the system is designed for continued 
refreshment from the silicate packet. 
Further, it’s difficult to completely drain 
the system, although use of good coolant 
exchange equipment should remove maybe 
90% of the old stuff.

• By volume, a 50% concentration of genuine 
Mercedes-Benz antifreeze will keep the 
icebergs away down to -35 deg. F. A higher 
concentration is only necessary if the 
ambient temperatures are even lower. 
Going to 55% gives you -49 deg. F. If you 
live where it gets colder than that, move.

• Although one engineer has told us that 
you can go as high as 70/30, Mercedes-
Benz service literature states that a 
concentration of more than 55% antifreeze 
should not be used as the maximum freeze 
protection has already been reached.

• Higher concentrations impair heat transfer.

• It wouldn’t hurt to read what http://bevo.
mercedes-benz.com says about coolant, 
and fluids in general. For english, go to 
the link at the very bottom of the page.

• Pure OAts are so potentially troublesome 
that one major producer found itself in 
trouble with the FtC over its advertising 
claim that its antifreeze was “universal” 
and could be safely used in any make 
vehicle. So, “Big Name” doesn’t necessarily 
mean “reputable.” |

even though silicated HOAt is much better 
at tolerating these particles than other types of 
antifreeze, they still amount to contamination.

Also, in many places city water contains so much 
chlorine you can smell it.  using it in a cooling 
system would be introducing an unwanted reactant.

So, we suggest that unless you have a water 
softener, you purchase distilled or de-ionized H2O 
to make the mix.  this is actually a good way 
to take your shop’s reputation to the next level 
and differentiate yourself from your competitors 
at practically no cost.  Advertise that you use 
nothing but distilled water and genuine original-
equipment Mercedes-Benz antifreeze in the cars 
you service.    

poiNts
We’ll conclude with some random, but 

important, points:

• Symptoms of a neglected cooling system 
today may include a MIL-On, and the OBd 
II Code P0128, which indicates a failure to 
reach normal operating temperature in a 
specified time.

• We hope you realize that Mercedes-Benz’s 
incredible long-life service interval is 
predicated on a properly maintained 
system. If the coolant mix is kept at 50/50 
(at least -- you can go  somewhat higher 
in antifreeze concentration),  and the level 
is never allowed to fall, they apply. If not, 
there are no guarantees that damage 
won’t result. If you change to an antifreeze 
with inhibitors that provide a different 
type of protection (such as phosphates or 
organic acids), continued protection may 
be compromised.

• then there’s the case of the second cooling 
system. the Mercedes-Benz 6L V12 Bi- 
turbo has a separate circuit for its twin 
turbochargers. Although the engines 
themselves carry the 15/150 service 
interval, the second system should be 
flushed and refilled every four years.

• If you’re ever tempted to top off the 
system with an antifreeze that has some 
other type of inhibitor package than that 
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Mercedes-Benz Mobil1
inFormation Station

Product name Part number Quantity Product Description Recommended Consumer applications

Mercedes-Benz SPeC.

Mobil 1  
Formula M 5W-40

BtQ 1 09 0144 Bulk - No equipment
Fully synthetic formulas designed 
specifically for gasoline passenger cars Low SPash. available at most MB dealersBQ 1 09 0162 6/1 Quart Cases

BQ 1 09 0151 55 Gallon drum

Genuine  
Mercedes-Benz Oil
MB 229.5 
Specification
Sae 5W-30

a0009898301USa6 12x1 Quart Cases
Fully Synthetic formula specifically 
designed for Mercedes-Benz engines 
that require the 229.5 Specification

Mercedes-Benz engines that require 
229.5 Specification Oil

a0009898301USa8 55 Gallon drum

a0009898301USa9 Bulk - No equipment

Mobil 1 0W-40

BQ 1 09 0010 Bulk - No equipment
Fully synthetic formulation designed 
to meet the requirements of many 
european vehicles

Porsche a40. Many european vehicles. 
HT/TS applications. BQ 1 09 0015 6/1 Quart Cases

BQ 1 09 0016 55 Gallon drum

Mobil 1 eSP  
Formula M 5W-40 BQ 1 09 0135 Bulk - No equipment advanced full synthetic formulas 

designed specifically for diesel 
passenger cars that have particulate 
filters

Low SPash. available at most MB dealersBQ 1 09 0142 6/1 Quart Cases

BQ 1 09 0143 55 Gallon drum

Genuine  
Mercedes-Benz Oil
MB 229.51 
Specification
Sae 5W-30

a0009899701USa6 12x1 Quart Cases
Fully Synthetic formula specifically 
designed for Mercedes-Benz engines 
that require the 229.51 Specification

Mercedes-Benz engines that require 
229.51 Specification Oil

a0009899701USa8 55 Gallon drum

a0009899701USa9 Bulk - No equipment

Mobil 1 5W-50 BQ 1 09 0133 16 Gallon Keg Higher viscosity, advanced full synthetic 
formula designed for performance 
vehicles

Porsche a40. HT/HS applications.
BQ 1 09 0134 6/1 Quart Cases

Mobil aTF 134 BQ 1 09 0166 55 Gallon drum
extra high performance automatic 
transmission fluid formulated with 
selected HVI base oils

recommended for use in Mercedes-Benz 
automatic gearboxes

Mobil 1 eSP  
Formula MB 5W-30 BQ 1 09 0165 12x1 Liter Cases

advanced full synthetic formulas 
designed specifically for passenger car 
diesels that have particulate filters

Low SPash.  available at most  
MB dealers.

adBlue® 1/2 Gal. a 000 583 0107 1/2 Gallon Bottle Non-toxic solution that transforms 
harmful Nitrogen Oxide (NOx) emissions 
from diesel-powered vehicles into 
harmless water vapor and nitrogen

recommended for use in Mercedes-
Benz, Volkswagen + BMW adBlue® (deF) 
applications

diesel exhaust Fluid 
55 Gal BQ 1 47 0002 55 Gallon drum 

Mobil 1 5W-30
BQ 1 09 0017 6/1 Quart Cases advanced full synthetic formulation 

designed to meet the requirements 
of many domestic, including GM, and 
imported vehicles

Vehicles that require 5W-30. Corvette 
approved.BQ 1 09 0018 55 Gallon drum

Mobil 1 10W-30

BQ 1 09 0019 6/1 Quart Cases
advanced full synthetic formula 
designed for domestics and imports Vehicles that require 5W-30 or 10W-30BQ 1 09 0020 16 Gallon Keg

BQ 1 09 0021 55 Gallon drum

Mobil 1 5W-20
BQ 1 09 0083 6/1 Quart Cases advanced full synthetic formulation 

designed to meet the requirements of 
many newer vehicles including Hondas, 
Fords, Chryslers, and newer Toyotas

Vehicles that require 5W-20
BQ 1 09 0084 55 Gallon drum

Mobil 1 0W-20 aFe
BQ 1 09 0169 6/1 Quart Cases advanced full synthetic formulation 

designed for enhanced fuel economy 
and cold weather performance

Most vehicles that specify 0W-20 (newer 
Toyotas and Hondas), 5W-20 and certain 
hybridsBQ 1 09 0168 55 Gallon drum

Mobil 1 0W-30 aFe BQ 1 09 0174 6/1 Quart Cases
advanced full synthetic formulation 
designed for enhanced fuel economy 
and cold weather performance

Most vehicles that specify 5W-30 or 
10W-30

Mobil 1 Synthetic aTF

BQ 1 09 0164 6/1 Quart Cases Multi-vehicle, fully synthetic fluid 
designed to meet the demanding 
requirements of modern passenger 
vehicles

Vehicles that require dexron III, Ford 
Mercon and Mercon V performance 
levelsBQ 1 09 0163 55 Gallon drum

Mobil 1 15W-50 BQ 1 09 0023 55 Gallon drum
Boosted, higher viscosity, advanced 
full synthetic formula designed for 
performance vehicles

HT/HS applications. racing and Flat 
tappet applications

Mobil 1 Gear Oil 
(Mobil 1 Gear Lube 
75W-90)

BQ 1 09 0085 12/1 Quart Cases
exceeds the most severe service 
requirements in both conventional and 
limited slip applications

SUITaBLe for use in modern high 
performance automobiles like SUV’s, 
Vans and Light duty trucks requiring aPI 
GL-5 level performance
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Mercedes-Benz automobiles are designed to perform on 
the most challenging roads and conditions. Shouldn’t the oil 
used in Mercedes-Benz engines do the same? We think so.

that’s why Mercedes-Benz and Mobil 1 have partnered to 
offer an unbeatable combination of total engine performance 
and driving luxury.

Please have a look at our oil portfolio which is available 
through your local Mercedes-Benz dealer. Our dealers are able 
to offer you a wide variety of oil grades at competitive prices.

Product name Part number Quantity Product Description Recommended Consumer applications

Mercedes-Benz SPeC.

Mobil 1 Gear Oil 
(Mobil 1 Gear Lube 
75W-90)

BQ 1 09 0085 12/1 Quart Cases
exceeds the most severe service 
requirements in both conventional and 
limited slip applications

SUITaBLe for use in modern high 
performance automobiles like SUV’s, 
Vans and Light duty trucks requiring aPI 
GL-5 level performance

Mobil Special 5W-30

BQ 1 09 002464 Bulk - No equipment Formulated from quality base stocks 
combined with modern performance 
additives to give the engine the expected 
protection and performance under a 
wide variety of operating conditions 

recommended for gasoline fueled 
automobiles and light duty trucks 
requiring an aPI SN/SM/SL/SJ

BQ 1 09 0171 12/1 Quart Cases

BQ 1 09 003064 55 Gallon drum

Mobil Special 10W-30

BQ 1 09 003164 Bulk - No equipment Formulated from quality base stocks 
combined with modern performance 
additives to give the engine the expected 
protection and performance under a 
wide variety of operating conditions 

recommended for gasoline fueled 
automobiles and light duty trucks 
requiring an aPI SN/SM/SL/SJ

BQ 1 09 0172 12/1 Quart Cases

BQ 1 09 003764 55 Gallon drum

Mobil Special 10W-40

BQ 1 09 003864 Bulk - No equipment Formulated from quality base stocks 
combined with modern performance 
additives to give the engine the expected 
protection and performance under a 
wide variety of operating conditions 

recommended for gasoline fueled 
automobiles and light duty trucks where 
a higher viscosity aPI SN/SMSL/SJ oil is 
preferred or recommended

BQ 1 09 0173 12/1 Quart Cases

BQ 1 09 004464 55 Gallon drum

Mobil Special 5W-20

BQ 1 09 012464 Bulk - No equipment Formulated from quality base stocks 
combined with modern performance 
additives to give the engine the expected 
protection and performance under a 
wide variety of operating conditions 

recommended for gasoline fueled 
automobiles and light duty trucks 
requiring an aPI SN/SM/SL/SJ

BQ 1 09 0170 12/1 Quart Cases

BQ 1 09 013264 55 Gallon drum

Mobil Special 20W-50 BQ 1 09 004664 55 Gallon drum

Formulated from quality base stocks 
combined with modern performance 
additives to give the engine the expected 
protection and performance under a 
wide variety of operating conditions 

recommended for gasoline fueled 
automobiles and light duty trucks where 
a higher viscosity aPI SN/SMSL/SJ oil is 
preferred or recommended

delvac 1300  
Super 15W40

BQ 1 09 0053 Bulk - No equipment extra high performance diesel engine 
oils that help extend engine life in 
the most severe on and off-highway 
applications while delivering outstanding 
performance in modern, high-output, 
low-emission engines including those 
with exhaust Gas recirculation (eGr) 
and aftertreatment Systems with diesel 
Particulate Filters (dPFs) and diesel 
Oxidation Catalysts (dOCs)

Specifically recommended for the 
latest low-emissions, high performance 
diesel applications equipped with 
aftertreatment systems using diesel 
Particulate Filter (dPF) and diesel 
Oxidation Catalyst (dOC) technologies

BQ 1 09 0058 12/1 Quart Cases

BQ 1 09 0059 4/1 Gallon Cases

BQ 1 09 0060 55 Gallon drum

delvac 1300  
Super 10W30 BQ 1 09 0086 Bulk - No equipment

delvac 1 5W40

BQ 1 09 0051 4/1 Gallon Cases Fully synthetic supreme performance 
heavy duty diesel engine oil that helps 
extend engine life while providing long 
drain capability and fuel economy for 
modern diesel engines operating in 
severe applications

recommended for use in all super 
high performance diesel applications, 
including modern low emission engine 
designs with exhaust Gas recirculation 
(eGr)

BQ 1 09 0052 55 Gallon drum

Mobil Grease  
XHP 222

BQ 1 09 0078 60/14 oz Cartridge
 Formulated to provide excellent high 
temperature performance with superb 
adhesion, structural stability and 
resistance to water contamination

recommended for industrial and marine 
applications, chassis components and 
farm equipment

BQ 1 09 0079 120 lb Keg

BQ 1 09 0080 400 lb drum

BQ 1 09 0098 40/14 oz Cartridge

Mobil Lube Hd  
Plus 80W90

BQ 1 09 0096 120 lb Keg extra high performance, automotive 
lubricant formulated from select base 
oils and an advanced additive system 
specifically for limited-slip differentials

recommended for use in limited-slip 
differentials, axles, and final drives 
requiring aPI GL-5 level performanceBQ 1 09 0097 400 lb drum
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WIS is a cornucopia of information that no collision repair service 
provider should be without. If collision repair of old was concerned with 
appearance, it is today far more about critical safety and reliability 
requirements. There is a vast amount of information available in WIS 
to help you straighten or replace, weld, bond, rivet, or otherwise fasten 
components back together in a manner that meets critical strength, 
durability, and safety requirements.

Of course, WIS also includes everything you need for making mechanical 
repairs, including TSBs, wiring diagrams, diagnostic training, hardware 
and performance specifications, and much more.

Using the Mercedes-Benz 
Workshop Information System 
(WIS) in Collision Repair

A whole lot of parts are 
vulnerable to collision 
damage.  You definitely 
need WIS to get everything 
back together right.
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You understand that there is no substitute for 
accurate repair information, or you wouldn’t be 
reading Startuned. You also know from experience 
that with the high-tech requirements and variety 
of today’s automotive materials and technology, 
many repairs are application-specific.

Back when everything was made of the same 
type of steel, a good understanding of conventional 
welding may have gotten you through much 
of your day. today’s ultra High-Strength Steel 
requires a different bonding process than even 
High Strength steel, and fastening either type 
may differ from the process required for joining 
aluminum. Squeeze-type resistance Spot Welding 
(StrSW), and use of adhesive combined with rivet 
bonding are two methods approved for selected 
Mercedes-Benz vehicles. However, various M-B 
models may modify these procedures to account 
for different joint strength specifications, corrosion 
protection requirements, materials compatibility, 
and other concerns.

When you subscribe to the Mercedes-Benz 
StartekInfo repair information website, you also 
get access to WIS. You’ll have at your fingertips 
detailed information about every repair, for every 
Mercedes-Benz vehicle, from 1985 to the most 
recently published model year documents.

fresh iNformatioN is Better
Mercedes-Benz updates WIS regularly with 

new procedures that improve repair reliability, 
enhance performance, or reduce labor time. 
WIS procedures are also crash tested for safety.  
You’ll see new repairs first if you’re using WIS. 
When you successfully repair vehicles that other 
collision service providers cannot handle, you’ll 
also get more word-of-mouth referrals.

For example, WIS now requires technicians to 
replace the entire steering gear assembly if the 
front axle has been damaged in an accident. this 
critical safety information is linked to the front 
axle repair procedure document in WIS.

Another example might be the major changes in 
the B-Pillar replacement procedures for Mercedes-
Benz e-Class models. Beginning with the 2003 
e-Class, M-B requires that technicians use special 
procedures when working on the ultra-High-
Strength steel in the B-Pillar.

High heat welding would weaken the boron 
steel in the B-Pillar. ultra-High-Strength steel is 
also less workable than other steels, so attempts 
to straighten large bends will likely result in 
cracks in the part. Mercedes-Benz recommends 
straightening only for minor dent areas.

New procedures specify lower heat, more 
concentrated application of heat in smaller weld 
areas for shorter amounts of time, and a spot weld 
test on the old panel to determine the welding 
settings that will result in the recommended 
weld nugget size for the actual repair on the 
replacement panel.

documents in WIS spell out the exact 
temperatures for different High-Strength-
Steel welding procedures, the Mercedes-Benz 
approved adhesives and rivets, the special 
cutting tools required, and the locations where 
MIG welding is acceptable.

A pre-set fracture point on the control valve 
(23) of the rack-and-pinion steering assembly 
may have been weakened if the front axle 
has been damaged in an accident. The lower 
steering shaft (80a) is sensitive to lateral 
forces. A self-locking nut (25f) that connects 
the steering column (25) to the lower steering 
shaft (80a) is not repairable. WIS instructions 
require replacement of the entire steering gear 
assembly if the front axle has been damaged.
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Mercedes-Benz adds technical Service Bulletins 
and other documents presenting improved 
components, updated procedures, or new tools to 
WIS whenever they are created. You’ll see vehicle-
specific information as soon as it comes out from 
Mercedes-Benz, rather than having to wait for 
updates from other information providers.

Work with the confidence that your repairs are 
based on procedures, components, and tools that 
are field-tested and Oe-proven, not tips from some 
unknown bulletin board commenter. With your 
subscription you’ll have unlimited access to that 
repair data 24 hours a day.  In short, you’ll always 
find the freshest, most accurate repair information 
in WIS.

As a subscriber, you can print most documents 
that you find in WIS. You can also save 
bookmarks, including keywords and notes to help 
remind you why you thought a given document 
was worth marking as a keeper.

hoW to Wis
WIS works only on a PC, not a MAC, and only 

with Internet explorer, not other browsers such as 
Firefox or Google Chrome. In the Internet explorer 
browser, type www.startekinfo.com to get started. 

In the left column, click on “Subscribe” 
and follow the instructions that pop up. Once 
you are subscribed, enter your user Id and 
Password in the boxes on the Welcome screen, 
and then click “Go.”

If your computer doesn’t already have it, 
you may need to download a special applet 
called “Java runtime environment” (it’s free). 

On the StartekInfo.com home page, click on 
“tech requirements” in the left column. Go 
to the “Software requirements” section and 
click on “Installation Instructions.” under the 
“Application to be installed” table, click on “Java 
runtime environment.” A new window entitled 
“Installing JAVA Web Start” will open. Follow the 
instructions, and then restart your browser and 
log in to StartekInfo.com. A new window will pop 
up and allow you to start WIS.

the ViN is the thiNg
It pays to identify a specific vehicle before you 

search for anything in WIS. this allows WIS to 
filter out many documents that are not applicable 
to the vehicle for which you seek information, thus 
saving you time.

Of course, if you already know the document 
number, you can enter that and skip all of the 
vehicle identification data entry.

Mercedes identifies vehicles by class, model, 
chassis, and engine. the fastest way to help WIS 
target the vehicle you are working on is to enter 
a VIN at the top of the WIS Home page. WIS will 
automatically fill in the details of class, model, 
chassis, and engine type.

If you don’t have the VIN, you can still set up 
the search in WIS. At the top of the WIS Home 
page, click the “display Model designation” icon 
(looks like two gears).

Let’s walk through the steps. With the display 
Model designation window open, select “Car” as 
the Vehicle type. A list of all M-B passenger car 
models will populate the “Model” box.

wiS For ColliSion

WIS documents often include images showing exactly where to perform the repair being presented. 
Images above show SG-welding (areas A, B and S), and RP-welding (areas M, T and U) used in 
replacement of an inner B-Pillar.
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WIS also provides 
general guidelines for 
working with Ultra 
High-Strength Steel as 
a related document 
when you open any 
repair instruction 
that applies to an 
Ultra High-Strength 
steel part. You’ll 
need to check yes to 
“Functions, as-built 
configurations” as 
a selection in either 
the “Repair” or the 
“Diagnosis” section 
of the “Information 
Types” menu before 
you start the search.

You can get a shorter list to start from if you 
know the chassis designation of the model you 
want to know about. For example, if you enter 
“WdB” in the VIN prefix box and “203” in the 
second VIN box, WIS will open a window listing 
only recent model year (2000 and up) C-class cars 
(C240, C320, etc).

Scroll down and select the model name. WIS 
will place the model number in the “Model 
designation” box.

If there is more than one version of this vehicle, 
you’ll have to select the correct model name 
again in the “Sales designation” column. this 
time, WIS will be a bit more helpful and place 
both the name and the engine Number in the 
model description box.

the last thing to select is the “Major Assembly” 
type. From among the choices WIS has found, 
select the appropriate type. Once WIS has 
identified the model, chassis designation, engine 
type and other data about the vehicle, you can 
begin defining the information you want to find.

start With the Vehicle data card
the data Card tells you the exact model name, 

an identification number that includes both the 
VIN prefix and the remainder of the VIN, the 
paint code, engine number, transmission number, 
and other component/accessory codes.

All of this data can help narrow the search 
field so you don’t waste time scrolling through 
options that are not related to the vehicle you are 
repairing. the data Card icon (a car in front of a 
piece of paper) in the upper right of the WIS home 
page becomes active once the VIN is entered.

Wis loVes groups
All components and repair information in WIS 

are organized in a group number system. On the 
left side of the screen is a list of all main groups.

For example, you’ll find information about the 
frame floor system, substructure frame, lower 
engine compartment paneling, and more in the 
“Substructure” group. Information about door 
pillars, outer longitudinal members, side wall 
components, and more is in the “Side Wall” group. 

Want to know about 
the headlamp cleaning 
system? Find it in the 
“electrical System, 
Body” group.
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This photo shows how to align the rack-and-
pinion steering coupling to the control valve 
housing. It is part of a separate document that 
is linked to the instructions for replacing the 
steering gear assembly.

will all be relevant to the vehicle and repair for 
which you searched. 

Here’s a tip from a friend at MBuSA that applies 
generally to WIS:  After opening a document, 
there’s an icon that looks like a computer screen 
with four arrows pointing outwards.  this 
maximizes the document on the screen. Click it a 
second time to see the search results again. “trust 
me, this is helpful,” he says.

In Greek mythology, the Cornucopia, or Horn 
of Plenty, is described as a horn of the goat that 
suckled Zeus, the father of the gods. the Horn 
of Plenty becomes full of whatever its owner 
wants. Mercedes-Benz has designed its Workshop 
Information System to function as an automotive 
repair Horn of Plenty.

Wis from m-B, Not eBay
Avoid offers to purchase used or sale-priced WIS 

dVds. You’ll need a user Id and password, which 
are available only with a subscription, to get into 
the online site. We love eBay, but it won’t help you 
with WIS. |

wiS For ColliSion

Click on a group and it expands into a list 
of subgroups. Once you’ve narrowed down to 
the desired topic, you’re ready to tell WIS what 
types of information you need. Move over to the 
“Information types” window on the right side of 
the WIS home page and select the information 
types you want.

While first learning how to use WIS, keep a 
broad range of information types selected. For 
example, you’ll find within the “repair” and the 
“diagnosis” sections an information type entitled 
“Functions, as-built configurations”. Select it and 
you’ll often find general how-to tips that make 
it easier to understand the reasons behind the 
recommended procedure for the repair you seek.

Click on “Start Search” and WIS will present a 
list of any available documents. to save time, look 
in the “Validity” box under the title. there may 
be a description of the models, years, and engine 
range covered in the document. review this and 
you won’t have to open every document to screen 
out those that are not applicable to your vehicle 
year and model.

double-click on a title and the document will 
open in the bottom half of the screen. there may 
be links to additional documents on the right side 
of the page.

Links that are color-coded red point to a 
document that is also applicable to the vehicle. they 
may help you find extra explanations, or associated 
work that must be completed as part of the original 
repair for which you began this search.

Once you’ve found a document that is directly 
applicable to the vehicle and repair you want to 
know about, you can narrow your search. You’ll 
know the main group and subgroup in which 
the document is located, so you can deselect 
all subgroups except the one in which the 
document resides. 

You also now know the Information type of 
the document, so you can deselect all other 
information types.

Now, when you click on the “Start Search” 
button, you will see fewer search results, and they 
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www.mbwholesaleparts.com

Sourcing Mercedes-Benz  
Repair and Parts information

StarTuned magazine 
section with archive 
search functionality and 
downloadable articles

extensive information on 
Genuine Mercedes-Benz 
Service Parts such as 
Brakes, Wipers, Filters, 
Batteries and Oil

Genuine Mercedes-Benz 
Remanufactured 
Parts Catalog and Core 
return Policy, as well as 
current price updates

revamped WebParts 
overview page and 
refreshed manuals on 
WebParts and the EPC

Net
the



Don’t dent your rep.
Trust only Genuine Mercedes-Benz Parts. 
When Mercedes-Benz owners depend on you for quality collision 
repair work, using or recommending non-genuine parts can 
damage your credibility. 

With readily-available Genuine Mercedes-Benz Parts, manufactured 
precisely to original model specifi cations, you can meet the 
superior standards your customers expect.

So, avoid making any risky moves and instead rely on Genuine 
Mercedes-Benz Collision Parts to get the job done right.

Contact your local Mercedes-Benz dealer 
or learn more at mbwholesaleparts.com.

Unsurpassed quality • Competitive price
Factory built & tested • Precision fi t 
Limited warranty  •  Proven reliability 
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