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1 INTRODUCTION

The MBE EGR Technician's Guide was created to provide qualified service technicians with a
detailed explanation of the Exhaust Gas Recirculation (EGR) system to facilitate quicker and
more effective diagnosing of MBE EGR related issues.

Prerequisites for effective diagnosis include the following topics:
0  Familiarity with the DDC computer software associated with DDC products
[0 Knowledge of both the engine and principles of vehicle operation
0 Ability to perform and understand service manual and troubleshooting manual procedures
[0  Availability of and the training to use gages and diagnostic test equipment

The most essential tool to properly diagnose and troubleshoot an MBE EGR engine is the Detroit
Diesel Diagnostic Link® (DDDL). This tool will provide all the help needed as it contains proper
troubleshooting information for all products.

NOTE:

It is absolutely critical that you understand the EGR system to be qualified to offer any
type of proper diagnostics. Do not waste time trying to troubleshoot a DDC product you
are not qualified to troubleshoot. Your company may incur wasted labor hours. If you are
qualified to perform a troubleshooting task and have spent more than one hour on that
task, STOP, and contact the Detroit Diesel Customer Support Center at 313-592-5800.
Once you have discussed your options with a technical support person, you can perform
the required tests and evaluations. Please keep in contact with your technical support
person. This allows you to stay on track.

All information subject to change without notice. (Rev. 5/05) 1-1
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1.1  VEHICLE INSPECTION

Check the following concerns prior to starting any troubleshooting:

[0 Ensure engine serial number on the DDEC Engine Control Unit (DDEC-ECU) matches
the engine serial number.

[0 Walk around the vehicle and look for obvious problems such as leaks (air or liquid).
[0 Check the fuel filters to ensure they are secure and tight.
NOTE:
The MBE 4000 has a water separator and a fuel filter. The MBE 900 has a prefilter
and main filter.
[0 Check for a restricted air filter.

[0 Inspect truck frontal area for airflow restriction through the Charge Air Cooler (CAC)
and radiator.

[0 Ensure that the fuel tank level is at least 1/4 full.

[0 Look for any vehicle damage that could affect vehicle performance or fuel economy.

[0 Investigate any prior repairs that could affect vehicle performance.

[0 Check for damaged mating of the connector halves or terminals not fully seated in the
connector body (backed out terminals).

[0 Look for improperly formed or damaged terminals. Carefully inspect all connector

terminals in the suspect circuit to determine proper contact tension. Use a mating terminal
to test the contact tension.

[0 Check for electrical system interference caused by a defective relay, DDEC-ECU driven
solenoid, or a switch causing an electrical surge. Look for concerns with the charging
system (alternator, etc.). In certain cases, the concern can be made to occur when the faulty
component is operated as in the case of a relay.

O

Verify that alternator and battery grounds are clean and making good contact.

d

Wiggle wires and harnesses to try to make the concern active, or reoccur.

1'2 All information subject to change without notice. (Rev. 5/05)
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1.2

OPERATOR INFORMATION

This section should serve as a guideline for the technician. Talk to the operator/driver. Be specific!

DRIVER QUESTIONNAIRE

Ask the driver to answer the following questions before attempting to repair an intermittent
concern, or a concern with symptoms but no diagnostic codes. Use their responses to these
general questions as a guideline:

1.

10.

How often does the concern occur? (Can the driver operate the vehicle and demonstrate
the concern to you in less than 30 minutes? If the concern is repeatable, take the vehicle
for a drive with the Detroit Diesel Diagnostic Link (DDDL) connected. Start the snapshot
at the beginning of the road test, use the mark user event space to track problems, and
end the snapshot at the conclusion of the road test. Ensure you can operate the vehicle
after correcting the concern without duplicating the symptoms at the operating conditions
before releasing the unit to verify the concern is corrected.)

Has the vehicle been to other shops for the same concern? (If so, call the other shops
and find out what has been done. Avoid replacing the same components again unless
absolutely sure they are the source of the concern. It is unlikely the same component will
fail again following a recent replacement.)

Did the radio, dash gages, or lights momentarily turn OFF when the concern occurred?
(If other vehicle devices are affected, this indicates there may be something wrong with
the ignition wiring.)

Does the concern occur only at specific operating conditions? (Operate the engine under
similar load conditions.)

Does the concern occur at a specific engine operating temperature? (Operate the engine
at this temperature while attempting to duplicate the concern. Use the snapshot feature
on the DDDL.)

Does the concern occur at a specific engine operating altitude? (If possible, troubleshoot
the concern at this altitude.)

Does the concern occur only when above or below specific outside temperatures? (If
possible, troubleshoot the concern in this temperature range.)

Does the concern occur during other conditions, e.g. during or after rain, spray washing,
or snow? (If so, thoroughly inspect the connectors for moisture entry.)

Did the concern occur at a specific vehicle speed? (If the problem occurs at a specific
vehicle speed, check the parameters affecting vehicle speed to verify they are programmed
close to the vehicle speed where the problem occurs. Check Vehicle Speed and watch

the DDDL {snapshot} for changes to see if the pulse wheel [Vehicle Speed Sensor
{VSS} signal] is loose.)

Does the concern occur at a specific engine rpm? (If the concern occurs at a specific
engine rpm, unplug the oil, coolant, and air temperature sensors, and note any changes to
the concern. Gather this data and contact the Detroit Diesel Customer Support Center

at 313-592-5800.)

All information subject to change without notice. (Rev. 5/05) 1'3
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1.3 TROUBLESHOOTING TIPS

This section provides tips on troubleshooting complaints of low power, excessive oil consumption,
exhaust smoke, coolant loss, and intermittent concerns. The following lists of questions are only
guidelines. The service outlet need not consider every question to resolve the complaint. The
questions to consider should depend upon the circumstances surrounding the vehicle symptoms.

The technician should ask the operator questions for these seven basic concerns. They are
Low Power, Fuel System, Air System, Oil Consumption, Exhaust Smoke, Coolant Loss, and
Intermittent Concerns.

13.1 LOW POWER

The basic questions to check for Low Power are:
[0 What caused you to suspect low power?
When did the low power concern start?
Are you aware of any diagnostic or performance codes?

Are you running an unusually heavy load?

O 0O 0o O

Has the engine been serviced recently? (If yes and the concern occurred after servicing,
the servicing outlet should be involved.)

d

Is the air filter clean? (Verify that inlet air is not restricted.)

O

Avre the fuel filter and water separator clean? (A plugged filter will restrict fuel flow
and result in low power.)

0 How many miles are on the unit? (If mileage is high [several hundred thousand miles],
valve lash may need adjusting or nozzles may need replacement.)

0 Is the unit hard starting? (If there is a hard starting issue, there may be a fuel system
related concern or low compression.)

[0 Are the vehicle fuel tanks vents are open? (Make sure the vents are open. Plugged vents
will create a vacuum in the fuel tanks as fuel is consumed and result in a gradual power
loss as the vehicle is operated.)

[0 Is there a misfire at idle or at no-load speed? (If yes, there may be a fuel or mechanical
system concern.)

[0 Has there been a history of low power complaints? (Check warranty claim status and
prior Remedy tickets.)

O Is there evidence of white, black, or blue exhaust smoke? (If yes, see smoke
troubleshooting guide.)

O Is the fuel level in the fuel tank low? (If below 1/4 tank, it may result in high fuel
temperature above 80 °C (176 °F). High fuel temp can also cause low power.)

[0 Is the exhaust flap fully open and are the exhaust system restrictions eliminated?

1-4 All information subject to change without notice. (Rev. 5/05)
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O

Are there any active or historic codes? (Record ALL codes in bold.)

NOTE:
If a printer is not available, record all codes with the repair order as they may be required
at a later review.

d

O
O
0

O

1.3.2

Is the boost pressure normal? (See engine performance curve specification.)
Are the camshaft and crankshaft sensors installed correctly?
Is the valve lash correct? (\Verify!)

Is the battery holding power? (Verify voltage is correct. Low voltage will result in
multiple codes.)

Is there a misfire at idle or no load speed? (If yes, run a fuel system inspection according
to the procedure listed in the service manual.)

For MBE 4000 engines with turbo brake, is the wastegate operating properly? (See Service
Information Letter No. 03 TS-51.)

When the accelerator pedal is in the full throttle position, does the DDDL or minidiag2
sense 100 % throttle?

FUEL SYSTEM

The basic questions to ask for the Fuel System are:

0
0

0
0

O

1.3.3

Are the correct fuel filter and water separator installed and clean?

Is the Fuel System in proper working order? (Inspect the Fuel System. Refer to MBE 4000
Service Manual, 6SE412 and MBE 900 Service Manual, 6SE414.)

Are the overflow valve and fuel pump operating properly?

Is the vehicle using fuel with the required specific gravity? (APl 34-38 is required for
No. 2 diesel fuel.)

Inspect the water separator for clogging.

AIR SYSTEM

Inspect the Air System as follows:

O
0

Check air dryer for system leaks.
Check for leaks at all hose clamp locations, and charge air cooler.

All information subject to change without notice. (Rev. 5/05) 1-5
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A WARNING:

PRESSURIZED AIR AND FLYING PARTICLES

To avoid injury to eye or face, wear a face shield or goggles
when conducting a pressure test.

NOTICE:

Use proper tools for pressure testing Charge Air Cooler system.
Tools not rated for adequate pressure or with improper connections
can break free and cause engine damage.

[0 Pressure check the air inlet system with 172 kPa (25 psi) regulated shop air. Use liquid
soap to identify any leaks. Pressure check from turbo discharge connection to cylinder
head noting and correcting leaks at hose clamps and on hoses or air-to-air charge cooler.

NOTE:

If air-to-air charge cooler is leaking from this initial check, pressure check it separately
at 207 kPa (30 psi). Pressure must not lose more than 35 kPa (5 psi) in 15 seconds
with shop air off.

0 Verify turbocharger is functioning properly.
1.34 CHASSIS DYNAMOMETER TESTING

Run the vehicle on a chassis dynamometer and look at the following:

&) CAUTION:

EXHAUST FUMES

To avoid injury or injury to bystanders from fumes, engine or
vehicle fuel system service operations should be performed
in a well ventilated area.

NOTE:
Ram air fans in front of vehicles and room ventilation are required.
0 Record the following data at 1650, 1500, and 1350 rpm, (Direct drive):

OO0  Wheel horsepower with vehicle fan on (Wheel horsepower above 80 % of rated power
at the wheels is acceptable. Refer to performance curve.)

O Intake Manifold Pressure (If reading is erratic, take a snapshot.)

1'6 All information subject to change without notice. (Rev. 5/05)
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[0 Fuel Temperature and Pressure (If data is erratic, take a snapshot.)

NOTE:
Record vehicle specifications in the event there is a need to predict vehicle performance
using Spec Manager.

[0 Record crankcase pressure at high idle. DDC maximum specifications are:

O For the MBE 4000 engines, the maximum is 0.37 kPa (1.5 in. H,0) for non-EGR
engines (1998) and 2.0 kPa (8.0 in. H,0) for EGR engines (2004).

O For the MBE 900 engine, the maximum is 0.37 kPa (2.5 in. H,0O) for both non-EGR
engines (1998) and EGR engines (2004).

1.3.5 EXHAUST SMOKE

The basic questions to ask for Black Exhaust Smoke are:

NOTE:
Black Smoke is soot from partially oxidized (burned) fuel at high temperatures.

[0 Isthe air filter restricted? (Reduced air flow = lack of oxygen, incomplete/high temperature
combustion and soot)

[0 Are exhaust brake devices functioning properly? (Reduced air flow = incomplete
combustion and soot)

[0 Is the CAC cracked? (Reduced air flow = incomplete combustion and soot)
[0 Are the intake air manifold gasket(s) leaking? (Reduced air flow = incomplete combustion
and soot)

NOTE:
The MBE 4000 uses multiple air manifold gaskets to cover individual cylinder heads. The
MBE 900 uses one gasket for every two adjacent cylinders on a single cylinder head.

[0 Are there air bubbles in the coolant? (Head gasket failure = vaporized water in exhaust)

[0 Are there air bubbles in the fuel? (Fuel line/pump leak = late fuel injection = raw
vaporized fuel in exhaust)

[0 Are the valve clearances correct? (Incorrect valve timing = incorrect combustion timing
and soot)

O Is the comparative cylinder compression test result correct/within specifications? (Low
compression = incomplete/poor combustion)

[0 Has a fuel nozzle failed causing excess fuel delivery? (Excess fuel = incomplete
combustion and soot)

0 Is the EGR valve stuck open? (Excess exhaust gas recirculation = insufficient oxygen,
incomplete combustion, and soot)

All information subject to change without notice. (Rev. 5/05) 1-7
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[0 Is the Intake Manifold Pressure (IMP) Sensor/Turbocharger Boost Sensor (TBS) working
correctly?

The basic questions to ask for Blue Exhaust Smoke are:

NOTE:
Blue Smoke is partially burned lubrication oil that ends up as a raw vaporized oil in the
exhaust soot from partially oxidized (burned) fuel at high temperatures.

[0 Is the comparative cylinder compression test result correct/within specifications? (Low
compression = incomplete/poor combustion)

0 Is the oil level above the maximum level? (Excess oil = poor combustion and raw
vaporized oil in the exhaust)

[0 Does the oil quality meet the recommended specification? (Poor quality oil = piston
ring wear and poor combustion)

[0 Is the turbocharger leaking oil into the exhaust? (Oil in exhaust = poor combustion)
[0  Are the valve stem seals functioning? (Oil leaking past seal = poor combustion)
The basic questions to ask for White Exhaust Smoke are:
NOTE:
White Smoke is usually partially burned fuel that ends up as raw vaporized fuel in the

exhaust. White Smoke can also be the result of a coolant leak that ends up as steam
in the exhaust.

O Is the fuel quality within DDC specification? (Cetane No. minimum: 45, Cetane Index,
minimum: 40)

[0 Is the air preheater installed and functioning properly? (Cold air = raw vaporized fuel
in the exhaust)

[0  Are there air bubbles in the coolant? (Suggests a head gasket failure = vaporized water in
exhaust)

[0  Are there air bubbles in the fuel? (Suggests a fuel line/pump leak = late fuel injection =
raw vaporized fuel in exhaust)

[0 Are the valve clearances correct? (Incorrect valve timing = incorrect combustion timing)
[0 Is the charge air cooler cracked? (Reduced air flow = incomplete combustion and soot)

NOTE:
Refer to Service Information Letter 05 TS-01 for service information on cracked charge

air coolers. See Figure C-16 and Figure C-17.
0 Is the comparative cylinder compression test result correct/within specifications? (Low
compression = incomplete/poor combustion)

[0 Has a fuel nozzle failed causing excess fuel delivery? (Excess fuel = incomplete
combustion and raw fuel in exhaust)

1'8 All information subject to change without notice. (Rev. 5/05)
7SE940 0505 Copyright © 2005 DETROIT DIESEL CORPORATION



PRELIMINARY MBE EGR TECHNICIAN'S GUIDE

OO0 Is the IMP Sensor/TBS working correctly?
1.3.6 COOLANT LOSS

The basic questions to ask for Coolant Loss are:
[0 Has the oil level risen? (If so, it would suggest coolant in the oil and a head gasket failure.)
Have you noticed any coolant leaks or coolant puddles under the vehicle?
How often do you add coolant?
Is the radiator cap on tight and sealing properly?
What type of coolant is being used?

0 N R I A

What type of inhibitor is being used?
1.3.7 INTERMITTENT ISSUES

The basic questions to ask with Intermittent Concerns are:
O When was the last time the intermittent concern occurred?
Does the Amber Warning Lamp (AWL) come on?
Does the concern only occur in damp or rainy conditions?
Does the concern occur when the vehicle hits a bump or rough road?
Does the engine miss, drop to idle, quit running, or exhibit hard starting?

N R I I

Is there any pattern related to trip miles or engine temperature?

All information subject to change without notice. (Rev. 5/05) 1'9
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2 COMPONENTS

The purpose of the Exhaust Gas Recirculation (EGR) System is to reduce engine emissions in
accordance with Environmental Protection Agency (EPA) regulations.

The key components of an MBE EGR system consists of:

0 EGR Valves
0 EGR Cooler
OO0 Reed Valves
0 EGR Mixer

All information subject to change without notice. (Rev. 5/05)
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The MBE engines for NAFTA On-Highway 2004 applications use a liquid-cooled EGR system.
Exhaust is routed from the exhaust manifold, through the EGR shutoff valve (MBE 4000 only), the
EGR cooler, the EGR control valve, the reed valves (all except the MBE 906), and the EGR mixer
in the intake manifold where they are mixed with the charge air. To view the arrangement of these
components, see Figure 2-1 for the MBE 4000 engine and Figure 2-2 for the MBE 900 engine.

EGR —
VALVE EGR/CHARGE
AIR MIXER
VALVES
COOLANT
== IN— e
EGR
e | ENGINE
COOLANT
=0UT-
”
SHUTOFFVALVE LA L LB L L L

INLET

t

EXHAUST TURBOCHARGER

45770

Figure 2-1 Schematic of MBE 4000 EGR System

2'2 All information subject to change without notice. (Rev. 5/05)
7SE940 0505 Copyright © 2005 DETROIT DIESEL CORPORATION



PRELIMINARY
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COOLANT
== IN—

EGR —
VALVE

COOLANT
==0UT-

REED VALVES
(NOT ON MBE 906)

| e——

g

EGR/CHARGE
AIR MIXER

EGR
COOLER

ENGINE

{

INLET
*—
EXHAUST TURBOCHARGER
45771
Figure 2-2 Schematic of MBE 900 EGR System
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The addition of cooled exhaust gas back into the combustion airflow reduces the peak in
cylinder combustion temperature. The formation of Oxides of Nitrogen (NOXx) is less at lower
combustion temperatures.

Reed valves are employed on all MBE engines except for model 906. In order to drive exhaust
gas into the charge air, the pressure in the exhaust manifold must be higher than the pressure in
the intake manifold. The pressure in the exhaust manifold changes over time, peaking when
exhaust valves open. Exhaust passes through the reed valves during these pressure peaks. The
reed valves permit transport of exhaust only during the time when the exhaust pressure is greater
than the charge air pressure.

The EGR systems for the MBE 900 and MBE 4000 engines are similar but differ in their specific
components. The EGR components are listed in Table 2-1.

Component MBE 904/924 MBE 906 MBE 926 MBE 4000
:
EGR Valve Yes Yes Yes Yes
Shutoff Valve — — — Yes
Temperature Sensor Yes Yes Yes Yes
Reed Valves Yes — Yes Yes
EGR Mixer Yes Yes Yes Yes

* Single-Flute Turbine Housing

Table 2-1 EGR Components Featured on the MBE Engines

2'4 All information subject to change without notice. (Rev. 5/05)
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2.1 MBE 4000 ENGINES WITH EGR SYSTEMS

The MBE 4000 is a four-stroke, high speed electronically controlled diesel engine. The cylinder
block contains a camshaft that actuates two intake valves and two exhaust valves per cylinder,
and pressurizes the fuel injection system electronic unit pumps.

The engine is equipped with full-flow oil filter, oil cooler, fuel filter(s), turbocharger, and an
electronic engine control system that manages fuel delivery and EGR systems. Air is supplied by
the turbocharger to the intake manifold and into the engine cylinders after passing through an
air-to-air intercooler mounted in the vehicle ahead of the cooling system radiator. The intercooler
cools the pressurized intake air charge coming from the turbocharger compressor before it is mixed
with cooled recirculated exhaust gas and distributed to the intake ports by the intake manifold.

The MBE 4000 utilizes electronically controlled fuel injection and cooled exhaust gas
recirculation as the primary emission control technologies. The engine’s DDEC Engine Control
Unit (DDEC-ECU) utilizes algorithms and several sensor inputs for management of the fuel
injection and EGR systems. See Figure 2-3 and Figure 2-4 for sensor locations.

All information subject to change without notice. (Rev. 5/05) 2'5
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45650

1. Engine Fuel Supply Temperature Sensor

2. Intake Manifold Pressure/Air Temperature
Combination Sensor

5. Engine Coolant Temperature Sensor

6. Barometric Pressure Sensor (located underneath
the DDEC-ECU)

3. Camshaft Position Sensor 7. DDEC-ECU
4. Crankshaft Position Sensor
Figure 2-3 MBE 4000 EGR Sensor Locations (Left Side)

All information subject to change without notice. (Rev. 5/05)
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]

P s - & rA-J'q
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45649
1. EGR Temperature Sensor 2. Engine Oil Pressure and Engine Oil Temperature
Combination Sensor
Figure 2-4 MBE 4000 EGR Sensor Locations (Right Side)
All information subject to change without notice. (Rev. 5/05) 2-7
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The parameters sensed by the DDEC-ECU are as follows:
[0 Turbocharger Speed
EGR Temperature after EGR-Cooler
Charge Air Supply Temperature
Intake Manifold Pressure
Intake Manifold Air Temperature
Fuel Temperature
Oil Temperature
Oil Pressure
Coolant Temperature
Crankshaft Position
Camshaft Position
Barometric Pressure
Modulated EGR Valve Functionality
controlled functions are as follows:

Oo0oooooogdgoao

Th

(¢]

Fuel Injection Duration

Fuel Injection Timing — Beginning Of Injection (BOI)

Modulated EGR Valve Position (downstream from EGR Cooler)
EGR Shutoff Valve Position (Upstream of EGR Cooler)

[0 Idle Speed Boost Pressure (with Actuation of Optional Engine Brake)

O 000

The DDEC-ECU is one of two electronic controllers that make up the “Integrated Electronic
System” (IES) that is used in commercial vehicles with the MBE 4000 engine. The separation of
functions of each controller is such that the DDEC Vehicle Control Unit (DDEC-VCU) senses
and controls the vehicle-influencing parameters such as cruise control, while the DDEC-ECU
covers engine operating parameters as described above. The DDEC-ECU is positioned on the left
side of the engine and is cooled by means of fuel.

The various sensed parameters and control logic programmed into the DDEC-ECU determines
which mode of engine operation will apply. These running engine-operating modes include:

0 Engine Speed Controlled Mode (Including Idle Mode)
OO0 Torque Controlled Mode
[0 Emergency Mode

The MBE 4000 engines for NAFTA On-Highway 2004 applications use a liquid-cooled EGR
system. Exhaust from the front three cylinders is routed through the EGR system.
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PRELIMINARY MBE EGR TECHNICIAN'S GUIDE

2.1.1 TURBOCHARGER AND EXHAUST MANIFOLD

The turbocharger used on the MBE 4000 engine features an asymmetrically split double-flow
turbine housing. The exhaust flow of cylinders No. 1 through 3 is collected in a manifold separate
from cylinders No. 4 through 6, with the flow from each manifold entering the turbine housing
through separate inlets having different flow areas. The smaller inlet causes higher exhaust

back pressure providing the required level of pressure to drive EGR. The turbocharger design
must accommaodate operations at elevated compressor wheel speeds because of the need to flow
EGR. See Figure 2-5.

45651

Figure 2-5 Cross Section of MBE 4000 Exhaust Manifold with EGR

Due to the compressor characteristics, it is not possible to use EGR at low engine speeds.
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2.1.2 EXHAUST GAS RECIRCULATION SYSTEM

In general, the engine control system modulates the EGR rate of flow using parameters from the
various engine sensors to an optimize NOx and particulate levels in balance with the air fuel ratio.

The EGR system utilizes a combination of three EGR valves to control the exhaust gas

flow. See Figure 2-6. First there is an EGR shutoff valve on the hot side of the EGR cooler.
Secondly, there are reed valves mounted at the outlet of the EGR cooler. The third valve is an
electromagnetically actuated EGR control valve located downstream from the reed valves. The
system controls EGR flow during steady state and transient modes. EGR control is optimized for
maximum NOx control with consideration for particulate emission levels.
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2
1
45645

1. Asymmetrical Turbocharger 6. EGR Delivery Pipe

2. EGR Hot Pipe 7. EGR Control Valve

3. EGR Shutoff Valve 8. Reed Valves

4. EGR Cooler 9. EGR Cooler Coolant Return

5. EGR Mixer 10. Exhaust Manifold
Figure 2-6 MBE 4000 EGR System Components
All information subject to change without notice. (Rev. 5/05) 2-11

7SE940 0505 Copyright © 2005 DETROIT DIESEL CORPORATION



COMPONENTS PRELIMINARY

The EGR shutoff valve, located before the EGR cooler, closes the EGR system during the engine
braking mode to prevent EGR cooler damage from high exhaust pressures. See Figure 2-7.

45705

Figure 2-7 MBE 4000 EGR Shutoff Valve
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PRELIMINARY MBE EGR TECHNICIAN'S GUIDE

The reed valves ensure that while the EGR control valve is open, there is no reverse airflow from
the intake system into the exhaust manifold. See Figure 2-8. When the exhaust manifold pressure
is higher than the intake manifold pressure, flow occurs. When the pressures are reversed, the
reed valves prevent flow. Back flow could otherwise occur since the average intake manifold
pressure is higher than the average exhaust manifold pressure. See Figure 2-9.

45647
Figure 2-8 Reed Valves
INTAKE
MANIFOLD
PRESSURE
Z\»)-. -
EXHAUST MANIFOLD
PRESSURE
45643
Figure 2-9 MBE EGR System Operating Pressure Characteristics
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The EGR control valve meters the exhaust flow into the EGR mixer. The DDEC-ECU controls
the actuator position to determine the amount of valve opening. See Figure 2-10.

45706

Figure 2-10 MBE 4000 EGR Control Valve
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2.2 MBE 900 ENGINES WITH EGR SYSTEMS

The MBE 900 is a four-stroke, high speed electronically-controlled diesel engine. Key emissions
systems components include an EGR system that includes a gas-to-liquid cooler for hot EGR, a
divided turbine housing turbocharger design, reed valves to prevent reverse gas flow, and a rotary
valve that modulates EGR flow. See Figure 2-11.

NOTE:
The four-cylinder engines, MBE 904 and 924, do not have a divided turbine housing.

45644
1. Exhaust Manifold 6. EGR Delivery Pipe
2. EGR Rotary Valve 7. EGR Cooler Coolant Supply
3. EGR Cooler 8. EGR Exhaust Elbow
4. EGR Mixer 9. Asymmetrical Turbocharger
5. Reed Valves
Figure 2-11 MBE 900 EGR System Components
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The engine is equipped with full-flow oil filters, oil cooler, fuel filter(s), turbocharger, and an
electronic engine control system that manages fuel delivery and EGR systems. Air is supplied by
the turbocharger to the intake manifold and into the engine cylinders after passing through an
air-to-air intercooler mounted in the vehicle ahead of the cooling system radiator. The intercooler
cools the pressurized intake air charge coming from the turbocharger compressor before it is mixed
with cooled recirculated exhaust gas and distributed to the intake ports by the intake manifold.
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The MBE 900 engine utilizes electronically controlled fuel injection and cooled exhaust gas

recirculation as the primary emission control technologies. The engine’s DDEC-ECU utilizes
algorithms and several sensor inputs for management of the fuel injection and EGR systems.
See Figure 2-12 and Figure 2-13 for sensor locations.

45643
1. Barometric Pressure Sensor (located underneath 5. Camshaft Position Sensor
the DDEC-ECU)
2. Engine Fuel Supply Temperature Sensor 6. Crankshaft Position Sensor
3. Engine Coolant Temperature Sensor 7. DDEC-ECU
4. Intake Manifold Pressure/Air Temperature
Combination Sensor
Figure 2-12 MBE 900 EGR Sensor Locations (Right Side)
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45642
1. Engine Oil Pressure Sensor 3. Engine Oil Temperature Sensor
2. EGR Temperature Sensor

Figure 2-13 MBE 900 EGR Sensor Locations (Left Side)
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The parameters sensed by the electronic control system are as follows:
0 EGR Temperature after EGR Cooler
Intake Manifold Pressure
Intake Manifold Air Temperature
Fuel Temperature
Oil Temperature
Oil Pressure
Coolant Temperature
Crankshaft Position
Camshaft Position
Accelerator Pedal Position
Barometric Pressure
Modulated EGR Valve Functionality

controlled functions are as follows:

O O0oo00oododgodgood

Th

D

Fuel injection duration

Fuel Injection Timing — Beginning of Injection
Modulated EGR Valve Position

0 Idle Speed

The DDEC-ECU is one of two electronic controllers that make up the IES that is used in
commercial vehicles with the MBE 900 engine. The separation of functions of each controller is
such that the DDEC-VCU senses and controls the vehicle-influencing parameters such as cruise
control, while the DDEC-ECU covers engine operating parameters as described above.

O O O
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221 TURBOCHARGER AND EXHAUST MANIFOLD

The turbocharger used on the MBE 906 and 926 engines features an asymmetrically split
double-flow turbine housing. The exhaust manifold on these engines is designed so that exhaust
flow from cylinders #1 through #3 is collected separately from exhaust gases for cylinders #4
through #6. The flow from each set of cylinders enters the turbine housing through separate inlets
having different flow areas. The smaller inlet, receiving flow from cylinders #1 to #3, causes
higher exhaust back pressure increasing the pressure differential driving EGR flow into the
intake manifold. See Figure 2-14.

45646

1. EGR Outlet

Figure 2-14 EGR Exhaust Manifold for MBE 906 and 926 Engines
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The turbocharger used on the MBE 904 and 924 engines has a single-flute turbine housing. The
exhaust manifold on these engines is designed with one chamber for cylinders #1 through #4 and

the EGR outlet is located on the end. See Figure 2-15.

45817

1. EGR Outlet

Figure 2-15 EGR Exhaust Manifold for MBE 904 and 924 Engines
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2.2.2 EXHAUST GAS RECIRCULATION SYSTEM

In general, the EGR rate of flow is modulated by the engine control system to optimize NOx and
particulate levels in balance with the air fuel ratio using parameters from the various engine
Sensors.

The MBE 900 EGR system utilizes a combination of two EGR valves to control the exhaust gas
flow. The first valve is a rotary plate valve located in the end cover of the EGR cooler. This
valve is electro-magnetically actuated to control EGR flow. The actuator angle is determined
by a DDEC-ECU-controlled PWM signal. See Figure 2-16.

45704

Figure 2-16 MBE 900 EGR Control Valve
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The second valve, not on the MBE 906, is a reed valve assembly downstream from the EGR
cooler. See Figure 2-17. The reed valves ensure that while the EGR control valve is open, there
is no reverse airflow from the intake system into the exhaust manifold. When the exhaust
manifold pressure is higher than the intake manifold pressure, flow occurs. When the pressures
are reversed, the reed valves prevent flow. Back flow could otherwise occur since the average
intake manifold pressure is higher than the average exhaust manifold pressure. See Figure 2-18.

45647

Figure 2-17 Reed Valves
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INTAKE
MANIFOLD
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EXHAUST MANIFOLD
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456435
Figure 2-18 MBE EGR System Operating Pressure Characteristics
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3 EGR OPERATION

The EGR is turned off for low engine speeds and high loads. Otherwise, over the broad range of
normal operation, the EGR control map values are set at mid-range. The EGR control valve has a
practical adjustable range from 5% (closed position) to 85% (position of maximal flow area).

The EGR will operate until conditions are encountered that result in unacceptable operating
characteristics. If coolant temperature, barometric pressure, engine speed, and percent torque
are below certain limits, the EGR will be disabled. Excessively high charge air temperature will
disable the EGR to prevent engine damage.

All information subject to change without notice. (Rev. 5/05) 3'1
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The following limits apply to the EGR control valve logic:

0 When Engine Coolant Temperature (ECT) is below 18 °C (64 °F), independent of speed
and load, the EGR is disabled.

[0 When ECT is below 60 °C (140 °F) at low loads, the EGR is disabled to avoid buildup
of condensed exhaust products (such as hydrocarbons and soot) in the EGR cooler and
other downstream components.

[0 When torque is less than 5% of available, the EGR is disabled to avoid diverting exhaust
gases when needed for engine braking.

0 When Intake Air Temperatures (IAT) is greater than or equal to 100 °C (212 °F), EGR is
disabled.

NOTE:
The engine diagnostics use an IAT greater than or equal to 100 °C (212 °F) as an
indication of an EGR cooler failure.

[0 At engine speeds lower than 1150 rpm, the EGR is turned off.

0 During starting, the EGR is turned off for better startability.

[0 When the air mass flow is insufficient for the speed and load, the EGR is turned off to
control smoke.

OO At light loads, the EGR is turned off.
0  The EGR is turned off at about 1740 m (5708 ft).
NOTE:
The DDEC Engine Control Unit uses barometric pressure to estimate altitude. The
average barometric pressure for an altitude of 1740 m (5708 ft) is 82.0 kPa (24.2 in. Hg).
[0 If the EGR temperature sensor fails, the EGR is shut off.
O If the self-diagnostics indicate a malfunction of the EGR control valve, the EGR is shut off.
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4 CODES

This section supports the MBE Electronic Controls fault codes recorded during EGR engine
operation.

4.1 DIAGNOSTIC TROUBLESHOOTING

A Diagnostic Trouble Code (DTC) is generated when a condition exists that prevents the engine
from operating at peak efficiency. The codes can be for engine protection or performance.

41.1 SHUTDOWN-ENGINE PROTECTION FAULT CODE = RED

A shutdown-engine protection DTC is activated when a engine operating condition exists that can
cause immediate damage to the engine and the engine should be shut down until the condition is
corrected to prevent additional damage.

NOTE:

All shutdown-engine protection fault codes must be enabled in the DDEC Vehicle
Control Unit (DDEC-VCU) by the user. If not enabled, these codes act as derate-engine
protection fault codes.

4.1.2 DERATE-ENGINE PROTECTION FAULT CODE = BLUE

A derate-engine protection DTC is activated when a engine operating condition exists that can
cause engine damage if left unattended. The engine slowly looses power so that the operator
knows to correct the condition to prevent additional damage. However; if damage is not
imminent, the operator can override the shutdown and limp to safety to correct the problem.

4.1.3 PERFORMANCE FAULT CODES = YELLOW

A performance fault code is activated when specific conditions occur within a given amount of
time that the calibration determines is not “normal”.

Example: For SID 146, DDEC Engine Control Unit (DDEC-ECU) uses the EGR temperature
sensor to monitor EGR temperature.

All information subject to change without notice. (Rev. 5/05) 4-1
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Conditions that can cause SID 146 include but are not limited to:
[0 EGR Temperature above Normal
OO0 EGR Temperature below Normal
[0 Erratic Data

[0 EGR Valve not Responding

0 Bad EGR Temperature Sensor

2

4 CODE DESCRIPTIONS

To read codes, use the DDDL. The DDDL will display active and inactive fault codes which are
listed in Table 4-1, Table 4-2, Table 4-3, Table 4-4, Table 4-5, and Table 4-6.

O] -: Shutdown-Engine Protection (When Enabled)
00 Blue = Derate-Engine Protection
O Yellow= Performance

PID | SID | FMI Fault Description
45 — 3 | Grid Heater — Open Circuit
451 — 4 | Grid Heater — Short to Ground
45 — | 12 | Grid Heater— Defect
45| — | 14 | Grid Heater — Special Instructions
84| — 0 | Vehicle Speed Sensor —Data Valid but Above Normal Range
84| — 1 | Vehicle Speed Sensor — Anti-Tamper Fault 1
84| — 2 | Vehicle Speed Sensor — Data Erratic
84| — 3 | Vehicle Speed Sensor — Open Circuit
84| — 4 | Vehicle Speed Sensor — Short to Ground
84| — 5 | Vehicle Speed Sensor — Anti-Tamper Fault 2
84| — 6 | Vehicle Speed Sensor — Grounded Circuit
84| — | 14| Vehicle Speed Sensor — Not Plausible
86| — | 14 | Adaptive Cruise Control — Special Instructions
91| — 2 | Accelerator Pedal — Data Erratic
91| — 3 | Accelerator Pedal — Voltage Above Normal or Shorted High
91| — 4 | Accelerator Pedal — Voltage Below Normal or Shorted Low

Table 4-1 SAE Codes and Descriptions (Sheet 1 of 6)
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PID | SID | FMI Fault Description
94| — 0 | Fuel Pressure — High
94| — 1 | Fuel Pressure — Low
94| — 2 | Fuel Pressure Sensor — Data Not Correct
94| — 3 | Fuel Pressure Sensor — Open Circuit
94| — 4 | Fuel Pressure Sensor — Short to Ground
94 | — | 14 | Fuel Pressure Sensor — Measured Data Not Correct
95| — 0 | Fuel Restriction — High
95| — 3 | Fuel Restriction — Circuit Failed High
95| — 4 | Fuel Restriction — Circuit Failed Low
98| — 0 | Engine Oil Level — High

oo —| 3| cromeoiievel —vomagergh |

103 | — 7 | Turbocharger 1 — No Revolution
103 | — | 14 | Turbocharger 2 — No Revolution

107 | — 0 | Air Filter Restriction — High
107 | — 3 | Air Filter Sensor — Open Circuit
107 | — 4 | Air Filter Sensor — Short to Ground

Table 4-2 SAE Codes and Descriptions (Sheet 2 of 6)
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PID| SID| FMI Description

148 | — 0 | Turbo Compressor Outlet Temperature — High

148 | — 1 | Turbo Compressor Outlet Temperature — Low

158 = 0 | Switched Battery Voltage — High System Voltage

158 | — 1 | Switched Battery Voltage — Low System Voltage

158 | — 2 | Switched Battery Voltage — Unmatched DDEC-ECU and DDEC-VCU Signals
168 | — 3 | Battery Voltage — High

168 | — 4 | Battery Voltage — Low

174 | — 3 | Supply Fuel Temperature Sensor — Open Circuit

174 | — 4 | Supply Fuel Temperature Sensor — Short to Ground

190 | — Engine Speed — High
404 | — Turbo Compressor Outlet Temperature — High
404 | — Turbo Compressor Outlet Temperature — Low

Injector Cylinder #1 — Shorted High
Injector Cylinder #1 — Short to Ground

Injector Cylinder #1 — Current Below Normal or Open Circuit

Injector Cylinder #1 — Shorted Circuit

N|jo|lo|lh|lwW|RL]O|O

Injector Cylinder #1 — No Plunger

[EEY
N

Injector Cylinder #1 — Idle Smoothness Governor at Limit

[EEY
I

Injector Cylinder #1 — Single Cylinder Correction at Limit
Injector Cylinder #2 — Shorted High
Injector Cylinder #2 — Short to Ground

Injector Cylinder #2 — Current Below Normal or Open Circuit

Injector Cylinder #2 — Shorted Circuit

Injector Cylinder #2 — No Plunger

12 | Injector Cylinder #2 — Idle Smoothness Governor at Limit

14 | Injector Cylinder #2 — Single Cylinder Correction at Limit
Injector Cylinder #3 — Shorted High
Injector Cylinder #3 — Short to Ground

Injector Cylinder #3 — Current Below Normal or Open Circuit

Injector Cylinder #3 — Shorted Circuit

wlw|lw|lw|lw|[d]vIvdIMINMIMIFE]IRIRIRIRIR] R
~|lo|lals]w

N|jo|loa|lbh|®w

Injector Cylinder #3 — No Plunger

Table 4-3 SAE Codes and Descriptions (Sheet 3 of 6)
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PID | SID | FMI Description
— 3| 12 | Injector Cylinder #3 — Idle Smoothness Governor at Limit
— 3| 14 | Injector Cylinder #3 — Single Cylinder Correction at Limit
— 4 3 | Injector Cylinder #4 — Shorted High
— 4 4 | Injector Cylinder #4 — Short to Ground
— 4 5 | Injector Cylinder #4 — Current Below Normal or Open Circuit
— 4 6 | Injector Cylinder #4 — Shorted Circuit
— 4 7 | Injector Cylinder #4 — No Plunger
— 4| 12 | Injector Cylinder #4 — Idle Smoothness Governor at Limit
— 4 | 14 | Injector Cylinder #4 — Single Cylinder Correction at Limit
— 5 3 | Injector Cylinder #5 — Shorted High
— 5 4 | Injector Cylinder #5 — Short to Ground
— 5 5 | Injector Cylinder #5 — Current Below Normal or Open Circuit
— 5 6 | Injector Cylinder #5 — Shorted Circuit
— 5 7 | Injector Cylinder #5 — No Plunger
— 51 12 | Injector Cylinder #5 — Idle Smoothness Governor at Limit
— 5| 14 | Injector Cylinder #5 — Single Cylinder Correction at Limit
— 6 3 | Injector Cylinder #6 — Shorted High
— 6 4 | Injector Cylinder #6 — Short to Ground
— 6 5 | Injector Cylinder #6 — Current Below Normal or Open Circuit
— 6 6 | Injector Cylinder #6 — Shorted Circuit
— 6 7 | Injector Cylinder #6 — No Plunger
— 6 | 12 | Injector Cylinder #6 — Idle Smoothness Governor at Limit
— 6 | 14 | Injector Cylinder #6 — Single Cylinder Correction at Limit
— 7 3 | Injector Cylinder #7 — Shorted High
— 7 4 | Injector Cylinder #7 — Short to Ground
— 7 5 | Injector Cylinder #7 — Current Below Normal or Open Circuit
— 7 6 | Injector Cylinder #7 — Shorted Circuit
— 7 7 | Injector Cylinder #7 — No Plunger
— 7| 12 | Injector Cylinder #7 — Idle Smoothness Governor at Limit
— 7| 14 | Injector Cylinder #7 — Single Cylinder Correction at Limit
— 8 3 | Injector Cylinder #8 — Shorted High
— 8 4 | Injector Cylinder #8 — Short to Ground
— 8 5 | Injector Cylinder #8 — Current Below Normal or Open Circuit
— 8 6 | Injector Cylinder #8 — Shorted Circuit
— 8 7 | Injector Cylinder #8 — No Plunger
— 8 12 | Injector Cylinder #8 — Idle Smoothness Governor at Limit
— 8 | 14 | Injector Cylinder #8 — Single Cylinder Correction at Limit

Table 4-4

SAE Codes and Descriptions (Sheet 4 of 6)
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PID | SID | FMI Description

— | 21 1 | Crankshaft Position Sensor — Signal Voltage Too Low

— | 21 3 | Crankshaft Position Sensor — Open Circuit

— | 21 4 | Crankshaft Position Sensor — Short to Ground

— | 21 7 | Crankshaft Position Sensor — No Match of Camshaft and Crankshaft Signals

— | 21 8 | Crankshaft Position Sensor — Time Out

— | 21| 14 | Crankshaft Position Sensor — Pins Swapped

— | 29 2 | Remote Accelerator Pedal — Supply Out of Range

— | 29 3 | Remote Accelerator Pedal — Supply Open Load

— | 29 4 | Remote Accelerator Pedal — Short to Ground

— | 38 0 | Grid Heater — No Increase of Intake Manifold Air Temperature

— | 38 1 | Grid Heater — Relay Closed

— | 38 2 | Grid Heater — Relay Open

— | 38 3 | Grid Heater — Open Circuit

— | 38 4 | Grid Heater — Short to Ground

— | 39 3 | Engine Starter Relay — Shorted High

— | 39 5 | Engine Starter Relay — Open Circuit

— | 39 6 | Engine Starter Relay — Short to Ground

— | 39 7 | Engine Starter Relay — Starter Does Not Engage

— | 39| 14| Engine Starter Relay — Relay Jammed

— | 43 3 | Gear Output 1 — Open Circuit

— | 43 4 | Gear Output 1 — Short to Ground

— | 44 3 | Gear Output 2 — Open Circuit

— | 44 4 | Gear Output 2 — Short to Ground

— | 53 3 | Aux PWM Driver #5 — Shorted High

— | 53 4 | Aux PWM Driver #5 — Short to Ground

— | 53| 11 | Aux PWM Driver #5 — Bank 2 Shorted

— | 54 3 | Aux PWM Driver #6 — Open Circuit

— | 56 3 | Accessory Bus Shutdown — Short to Battery

— | 56 4 | Accessory Bus Shutdown — Open Circuit or Short to Ground

— | 57 3 | Aux PWM Diriver #1 — Shorted High

— | 57 4 | Aux PWM Driver #1 — Short to Ground

— | 57 5 | Aux PWM Driver #1 — Open Circuit

— | 57 6 | Aux PWM Driver #1 — High Side Line Short to Ground

— | 58 3 | Aux PWM Diriver #2 — Shorted High

— | 58 5 | Aux PWM Driver #2 — Open Circuit

— | 58 6 | Aux PWM Driver #2 — High Side Line Short to Ground

— | 59 3 | Aux PWM Driver #3 — Shorted High

— | 59 5 | Aux PWM Driver #3 — Open Circuit

— | 59 6 | Aux PWM Driver #3 — High Side Line Short to Ground
Table 4-5 SAE Codes and Descriptions (Sheet 5 of 6)
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PID | SID | FMI Description

— | 60 3 | Aux PWM Driver #4 — Shorted High
— | 60 5 | Aux PWM Driver #4 — Open Circuit
— | 60 6 | Aux PWM Driver #4 — High Side Line Short to Ground
— | 64 3 | Camshaft Position Sensor — Open Circuit
—| 64 4 | Camshaft Position Sensor — Short to Ground
— | 64 8 | Camshaft Position Sensor — Time Out
— | 64| 14 | Camshaft Position Sensor — Pins Swapped
—| 71 5 | Grid Heater Valve — Open Circuit
—| 71 6 | Grid Heater Valve — Short to Ground
— | 123 7 | Switched Battery Voltage — High
— | 146 0 | EGR System — Temperature above Normal
— | 146 1 | EGR System — Temperature below Normal
— | 146 2 | EGR System — Data Erratic
— | 146 7 | EGR System — EGR Valve not Responding
— | 146 | 12 | EGR System — Bad Component
— | 151 4 | Oil Separator — Short to Ground
— | 151 | 14 | Oil Separator — Defect
— | 159 0 | Fan Speed— Time Out
— | 216 | 14 | Adaptive Cruise Control — Special Instructions
— | 230 Idle Validation Switch — Wired Backwards
— | 230 5 | Idle Validation Switch — Open Circuit
— | 230 | 12 | Idle Validation Switch — Damaged or Signals Not Matching
— | 231 2 | J1939 Data Link — Message Missing
— | 232 2 | Accelerator Pedal Supply Voltage — Data Erratic
— | 232 3 | Accelerator Pedal Supply Voltage — Above Normal
— | 232 3 | Accelerator Pedal Supply Voltage — Below Normal
— | 233 0 | Anti-Theft — Failure or Incorrect Programming
— | 233 2 | Anti-Theft — No Additional Key Can Be Learned
— | 233 9 | Anti-Theft — No Transponder Code On Hardwire
— | 233 | 11 | Anti-Theft — Calibration Error
— | 233 | 12 | DDEC-ECU — Failure or Incorrect Programming
— | 233 | 14 | DDEC-ECU — Calibration Error
— | 242 12 | Cruise Control SET/COAST Switch — Both Contacts Closed at the Same Time
— | 243 | 12 | Cruise Control RES/ACC Switch — Both Contacts Closed at the Same Time
— | 248 2 | Propriety Data Link — No Communication Between DDEC-VCU and DDEC-ECU
— | 248 | 14 | Propriety Data Link — Communication Failure
— | 253 9 | Engine Brake Calibration —Parameters Invalid
— | 254 | 12 | DDEC-VCU — Internal Error

Table 4-6 SAE Codes and Descriptions (Sheet 6 of 6)
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4.3 TROUBLESHOOTING OF PERFORMANCE CODES

Performance codes indicate the detection of mechanical failures by the DDEC system. The
response would be to troubleshoot a PID or SID as follows.

A WARNING:

PERSONAL INJURY

To avoid injury, use care when working around moving belts
and rotating parts on the engine.

A WARNING:

PERSONAL INJURY

Diesel engine exhaust and some of its constituents are known
to the State of California to cause cancer, birth defects, and
other reproductive harm.

[0 Always start and operate an engine in a well ventilated
area.

0 If operating an engine in an enclosed area, vent the
exhaust to the outside.

0 Do not modify or tamper with the exhaust system or
emission control system.

NOTE:

The EGR systems in the MBE 4000 and MBE 900 engines contain fewer components
and use simpler control logic than the other series of Detroit Diesel engines. Therefore,
using the DTCs should be the primary means of solving troubleshooting problems.
The Detroit Diesel Diagnostic Link (DDDL) snapshots are not as dynamic on the MBE
engines and are usually just used to supplement the DTCs when troubleshooting.

4'8 All information subject to change without notice. (Rev. 5/05)
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43.1 DESCRIPTION OF SID 146

SID 146 indicates that during engine operation, the DDEC-ECU received EGR system parameters
outside their normal range resulting in one or more of the following fault codes:

[0 EGR Temperature above Normal (146/0), refer to section 4.3.2.1.
EGR Temperature below Normal (146/1), refer to section 4.3.2.2.
Data Erratic (146/2), refer to section 4.3.2.3.

EGR Valve not Responding (146/7), refer to section 4.3.2.4.

Bad Component (146/12), refer to section 4.3.2.5.

(I R
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4.3.2 TROUBLESHOOTING SID 146

Data for the EGR temperature sensor is routed through pins 28 and 22 of the 55-pin connector.
Control of the EGR valve is routed through pins 11, 42, and 50 of the 55-pin connector.
See Figure 4-1.

M (400220

N
hry
[
N
@
0
© ® N O O A ® N =

44168
1. 55-Pin Connector
Figure 4-1 Pin Locations on 55-Pin Connector
The following procedures will troubleshoot SID 146.
4'10 All information subject to change without notice. (Rev. 5/05)
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43.2.1

Perform the

146/0 — EGR Temperature above Normal

following steps to troubleshoot EGR temperature above normal:

1. Disconnect the EGR temperature sensor connector and check for active fault codes.
See Figure 4-2.

55-PIN CONNECTOR DDEC-ECU

[28] 122]

EGR TEMPERATURE SENSOR 45766

Figure 4-2

[a]

[b]

[c]

EGR Temperature Sensor Pins and 55-Pin Connector Wires

If fault code s 146/0 is the only active code, repair the short between wires for
pins 28 to 1 and pins 22 to 3. Erase the fault code memory and verify repairs.
Refer to section 4.3.2.6.

If fault code s 146/1 is active code, replace the EGR temperature sensor. Erase the
fault code memory and verify repairs. Refer to section 4.3.2.6.

If fault code s 146/0 is still active code, go to step 2.

2. Bridge pin 1 of the EGR temperature sensor connector to ground and check for active fault
codes. See Figure 4-2.

[a]
[o]

[c]

If fault code s 146/0 is active, repair open circuit in wire between pin 28 of the 55-pin
connector and pin 1 of sensor connector.

If fault code s 146/0 is no longer active, erase fault code memory and verify repairs.
Refer to section 4.3.2.6.

If fault code s 146/0 is still active, go to step 3.

All information subject to change without notice. (Rev. 5/05) 4-11
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3. Measure the resistance between pin 22 of the 55-pin connector and pin 3 of the EGR
temperature sensor connector. See Figure 4-2.

[a]

[b]

[c]

[d]

If resistance is greater than 3 €2, repair open circuit in wire between pin 22 of the
55-pin connector and pin 3 of sensor connector.

If resistance is less than 3 €2, check all contacts and connections. If any corrosion
is evident, remove it.

If fault code s 146/0 is no longer active, erase fault code memory and verify repairs.
Refer to section 4.3.2.6.

If fault code s 146/0 is still active, go to step 4.

4. Check coolant usage.

[a]

[b]

If coolant usage indicates a leak, perform an EGR Cooler Inspection.

Refer to appendix C, Service Information Letter 04 TS - 38. Clean and replace
parts as indicated by inspection. Erase fault code memory and verify repairs.
Refer to section 4.3.2.6.

If coolant usage is normal, go to step 5.

5. Check the following vehicle components for proper function. Repair or replace as
required. Refer to the appropriate OEM Vehicle service manual as required.

[a]
[b]
[c]
[d]
[e]
[f]

[g]

Check airflow through the CAC and radiator.
Check fan belt condition for possible slippage.
Check the fan shroud for proper position.
Check the radiator hoses for collapsing.
Check the viscous fan for proper operation.

If fault code s 146/0 is no longer active, erase fault code memory and verify repairs.
Refer to section 4.3.2.6.

If fault code s 146/0 is still active, go to step 6.

6. Check for damage to the reed valves as follows:

[a]
[b]

[c]

Look for open valves (damaged or stuck). Replace valves as required.

Look for heavy soot deposits on the valves. If necessary, clean valves. Erase fault
code memory and verify repairs. Refer to section 4.3.2.6.

If fault code s 146/0 is still active, contact the Detroit Diesel Customer Support
Center at 313-592-5800.

4-12
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4.3.2.2 146/1 — EGR Temperature below Normal

Perform the following steps to troubleshoot EGR temperature below normal:

1. Measure the resistance between pins 1 and 3 on the EGR temperature sensor.
See Figure 4-3.

55-PIN CONNECTOR DDEC-ECU

[28] 122]

EGR TEMPERATURE SENSOR 45766

Figure 4-3 EGR Temperature Sensor Pins and 55-Pin Connector Wires

[a] If resistance is less than 3 €, replace the EGR temperature sensor. Erase the fault

code memory and verify repairs. Refer to section 4.3.2.6.
[b] If resistance is greater than 3 €2, go to step 2.

2. Measure the resistance between pin 28 of the 55-pin connector and pin 1 of the EGR

temperature sensor connector. See Figure 4-3.

[a] If resistance is less than 3 €2, repair the short in the wire. Erase the fault code memory

and verify repairs. Refer to section 4.3.2.6.
[b] If resistance is greater than 3 €2, go to step 3.

3. Measure the resistance between pin 22 of the 55-pin connector and pin 3 of the EGR

temperature sensor connector. See Figure 4-3.

[a] If resistance is less than 3 2, repair the short in the wire. Erase the fault code memory

and verify repairs. Refer to section 4.3.2.6.
[b] If resistance is greater than 3 €2, go to step 4.

All information subject to change without notice. (Rev. 5/05)
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4.

Inspect the EGR control valve for mechanical problems.

[a]

[b]

Ensure the valve moves freely between the open and closed positions. Ensure the
springs return the valve to the closed position. If required, replace the valve. Erase
the fault code memory and verify repairs. Refer to section 4.3.2.6.

If the valve functions properly, go to step 5 for the MBE 4000 engine and step 6 for
the MBE 900 engine.

5. For the MBE 4000 engine, inspect the EGR shutoff valve.

[a] Ensure the valve moves freely between the open and closed positions. Ensure the
valve stays in the open position when no air pressure is applied. If required, replace
the valve. Erase the fault code memory and verify repairs. Refer to section 4.3.2.6.

[b] If the valve functions properly, go to step 6.

6. Check for damage to the reed valves as follows:

[a] Look for open valves (damaged or stuck). Replace valves as required.

[b] Look for heavy soot deposits on the valves. If necessary, clean valves. Erase fault
code memory and verify repairs. Refer to section 4.3.2.6.

[c] If the reed valve is undamaged, go to step 7.

7. Visually inspect the EGR cooler for damage or leaking.

[a] If the cooler is damaged and leaking, repair or replace cooler as required. Erase the
fault code memory and verify repairs. Refer to section 4.3.2.6.

[b] If fault code s 146/1 is still active, contact the Detroit Diesel Customer Support
Center at 313-592-5800.

4-14 All information subject to change without notice. (Rev. 5/05)
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43.2.3 146/2 — Erratic Data

Perform the following steps to resolve erratic EGR data:
1. Check active codes.
[a] If fault codes s 146/2 and s 146/0 are active at the same time, refer to section 4.3.2.1.
[b] If fault code s 146/2 is the only active code, go to step 2.

2. Check the resistance between pin 42 of the 55-pin connector and pin 2 of the EGR valve
connector. See Figure 4-4.

55-PIN CONNECTOR DDEC-ECU

[50] [42] [11]

17 20N 37N 4/L

EGR VALVE
45767

Figure 4-4 EGR Valve Wiring Diagram

[a] If the resistance is greater than 3 €2, repair open circuit in wire between pin 42 of the
55-pin connector and pin 2 of the EGR valve connector. Erase fault code memory

and verify repairs. Refer to section 4.3.2.6.
[b] If the resistance is less than 3 €2, go to step 3.
3. Bridge pin 3 of the EGR valve connector to ground and check for active fault codes.
See Figure 4-4.

[a] If fault code s 146/2 is no longer active, repair open circuit in wire between pin 11 of
the 55-pin connector and pin 3 of the EGR valve connector. If fault code s 146/2 is
no longer active, erase fault code memory and verify repairs. Refer to section 4.3.2.6.

[b] If fault code s 146/2 is still active, go to step 4.
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4. Check the resistance between pin 50 of the 55-pin connector and pin 1 of the EGR valve
connector. See Figure 4-4.

[a] If the resistance is greater than 3 €2, repair the open circuit in the wire between pin 50
of the 55-pin connector and pin 1 of the EGR valve connector. If fault code s 146/2 is
no longer active, erase fault code memory and verify repairs. Refer to section 4.3.2.6.

[b] If fault code s 146/2 is still active, go to step 5.

5. Check all contacts and connections. Remove corrosion as required. Check for active
fault codes.

[a] If fault code s 146/2 is no longer active, erase fault code memory and verify repairs.
Refer to section 4.3.2.6.

[b] If fault code s 146/2 is still active, go to step 6.
6. Check coolant usage.

[a] If coolant usage indicates a leak, perform an EGR Cooler Inspection.
Refer to appendix C, Service Information Letter 04 TS - 38. Clean and replace
parts as indicated by inspection. Erase fault code memory and verify repairs.
Refer to section 4.3.2.6.

[b] If coolant usage is normal and fault code s 146/2 is still active, contact the Detroit
Diesel Customer Support Center at 313-592-5800.
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4.3.2.4 146/7 — EGR Valve not Responding

Perform the following steps to resolve an EGR valve not responding:
1. Check active fault codes.
[a] If fault codes s 146/7 and s 146/2 are active at the same time, refer to section 4.3.2.3.
[b] If only fault code s 146/7 is active, go to step 2.

2. Check the engine harness wiring from the 55-pin connector to the EGR valve connector.
See Figure 4-5.

55-PIN CONNECTOR DDEC-ECU

[50] [42] [11]

17 20N 37N 4/L

EGR VALVE
45767

Figure 4-5 EGR Valve Wiring Diagram

[a] If the resistance less than 3 €2 for wires from pins 50 to 1, pins 42 to 2, or pins 11 to 3,
then there is a short in the wire. Repair the short and verify repairs. Refer to section
4.3.2.6.

[b] If the resistance is greater than 10 kS2 for wires from pins 50 to 1, pins 42 to 2, or
pins 11 to 3, then there is a open circuit in the wire. Repair the open circuit and
verify repairs. Refer to section 4.3.2.6.

[c] Check all contacts and connections. Remove corrosion as required. If fault code s
146/7 is still active, go to step 3.

4-17
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3. Check the EGR temperature sensor. See Figure 4-6.

55-PIN CONNECTOR DDEC-ECU

[28] [22]

EGR TEMPERATURE SENSOR 45766

Figure 4-6 EGR Temperature Sensor Pins and 55-Pin Connector Wires

[a] Measure the resistance between pins 1 and 3 on the EGR temperature sensor. If
resistance is less than 3 €2, replace the EGR temperature sensor. Erase the fault code
memory and verify repairs. Refer to section 4.3.2.6.

[b] Bridge pins 1 and 3 on the EGR temperature sensor connector and check for active
fault codes. If fault code s 146/0 is active, replace the EGR temperature sensor, erase
fault code memory, and verify repairs. Refer to section 4.3.2.6.

[c] If fault code s 146/7 is still active, go to step 4.
4. Check coolant usage.

[a] If coolant usage indicates a leak, perform an EGR Cooler Inspection.
Refer to appendix C, Service Information Letter 04 TS - 38. Clean and replace
parts as indicated by inspection. Erase fault code memory and verify repairs.
Refer to section 4.3.2.6.

[b] If coolant usage is normal and fault code s 146/2 is still active, contact the Detroit
Diesel Customer Support Center at 313-592-5800.
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4.3.2.5 146/12 — Bad Component

Perform the following steps to resolve a Bad Component fault code:

1. If fault code s 146/12 is active, check the engine harness wiring from the 55-pin connector
to the EGR valve connector. See Figure 4-7.

55-PIN CONNECTOR DDEC-ECU

[50] [42] [11]

17 20N 37N 4/L

EGR VALVE
45767

Figure 4-7 EGR Valve Wiring Diagram

[a] If the resistance is less than 3 €2 for wires from pins 50 to 1, pins 42 to 2, or
pins 11 to 3, then there is a short in the wire. Repair the short and verify repairs.
Refer to section 4.3.2.6.

[b] If the resistance is greater than 10 k2 for wires from pins 50 to 1, pins 42 to 2, or
pins 11 to 3, then there is a open circuit in the wire. Repair the open circuit and
verify repairs. Refer to section 4.3.2.6.

[c] If fault code s 146/12 is still active, replace EGR valve. Erase fault code memory and
verify repairs. Refer to section 4.3.2.6.

[d] If fault code s 146/12 is still active, go to step 2.
2. Contact the Detroit Diesel Customer Support Center at 313-592-5800.
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4.3.2.6 Verifying Repairs

Perform the following steps to verify repairs.
1. Turn ignition OFF.
2. Reconnect all connectors.
3. Turn ignition ON.
4. Start and run the engine for one minute.
5. Stop engine.
6. Check active codes.
[a] If no codes are displayed, troubleshooting is complete.

[b] If afault code other than SID 146 is logged, refer to Detroit Diesel MBE Electronic
Controls Troubleshooting Guide, 6SE422.

[c] If afault code in SID 146 is logged, refer to:
0 Section 4.3.2.1 for code s 146/0
Section 4.3.2.2 for code s 146/1
Section 4.3.2.3 for code s 146/2
Section 4.3.2.4 for code s 146/7
Section 4.3.2.5 for code s 146/12

O 0O 00

4'20 All information subject to change without notice. (Rev. 5/05)
7SE940 0505 Copyright © 2005 DETROIT DIESEL CORPORATION



PRELIMINARY MBE EGR TECHNICIAN'S GUIDE

4.4  ENGINE PROTECTION

When the DDEC System on an MBE engine detects a problem PID or SID, it will derate
performance or shut down the engine to prevent damage.

The following active fault codes can limit the engine speed:

[0 PID 100 indicates that the Engine Oil Pressure reads low or there is a problem with the
Engine Oil Pressure sensor data.

0 SID 21 indicates a problem with the Crankshaft Position Sensor data or a mismatch
between the Crankshaft Position Sensor and Camshaft Position Sensor signals.

The following active fault codes can limit the engine torque output:

0 PID 105 indicates that the Intake Air Temperature reads high or there is a problem with
the Intake Air Temperature data.

[0 PID 110 indicates that the Engine Coolant Temperature reads high or very high or there is
a problem with the oil pressure sensor data.

[0 SID 146 indicates that the EGR Temperature reads too high or too low, that the EGR Valve
is not responding; or there is a bad EGR System component.

The following conditions can limit the engine torque output to its current setting:

[0 SID 21 indicates a problem with the Crankshaft Position Sensor data or a mismatch
between the Crankshaft Position Sensor and Camshaft Position Sensor signals.

[0 The DDEC-ECU is reading the EGR Temperature but the EGR Temperature is not enabled
in the DDEC-ECU fuel maps.

The following conditions can shut down the engine when enabled in the DDEC-VCU:

0 Shutdown can be enabled if Engine Coolant Temperature reads high. The default setting is
enabled.

[0 Shutdown can be enabled if Engine Coolant Level reads low. The default is disabled.
[0 Shutdown can be enabled if Engine Oil Pressure reads low. The default is enabled.
NOTE:

The Low Engine Oil Level fault cannot be enabled on a DDEC system of a NAFTA MBE
engine because the engine oil level sensor is not offered in the NAFTA market.
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O TESTING

The following operational events and diagnostic recommendations are based on conditions
identified by the Detroit Diesel Customer Support Center. The recommended troubleshooting
procedures are accurate as of April 2005.

O Troubleshooting SID 146: Refer to section 4.3.2:

O
O
O
O

O

Fault Code s 146/0 — EGR Temperature above Normal
Fault Code s 146/1 — EGR Temperature below Normal
Fault Code s 146/2 — Data Erratic

Fault Code s 146/7 — EGR Valve not Responding
Fault Code s 146/12 — Bad Component

O Inspection of EGR Cooler: Refer to appendix C — Service Information Letter 04 T S-38,
EGR Cooler Inspection

[0 Inspection of Thermostat Housing: Refer to appendix C — Service Information Letter 04
TS-57, MBE 900 Model Year 2004 EGR Overheat Condition

0 Verifying DDEC-ECU Parameter Settings: Refer to appendix C — Service Information
Letter 04 TS-61, MBE 4000 PLD Parameters

O Inspection of Charge Air Cooler: Refer to appendix C — Service Information Letter 05
TS-01, Charge Air Cooler Leaks

NOTE:

You may also access Service Information TS letters after logging into the DDC Extranet
by clicking on Support, On-Highway, Service Information, Service Information
Letters, 2004-t0-2006 Service Letters. To access 18SP documents, click on Support,
On-Highway, Service Information, Special Publications (18SPs).
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6 DETROIT DIESEL DIAGNOSTIC LINK/SNAPSHOTS

The Detroit Diesel Diagnostic Link (DDDL) can record snapshots of the electronic controls input
and output to resolve the engine operating concerns.

6.1 WORKING WITH DDDL SNAPSHOTS

Create a snapshot using the following procedure:
1. Use the proper steps to open DDDL and connect to the engine.

2. Go to the Snapshot drop-down menu and select the New option by clicking once with the
left mouse button. See Figure 6-1.

tz: Detroit Diesel Diagnostic Link

Eile Calibration gElgEssas@ Diagnostics Tools Window Help

D‘hl = |§;I ] New 3
—  Open..

Cloge

User Event
Pause
Snapshat ta CSY

44225

Figure 6-1 Snapshot Drop-Down Menu

3. Upon choosing the New option, a Record Snapshot box will appear in the upper left
section of the screen.

4. The Record Time starts counting from the second the New option is clicked.
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5. Some important facts to remember about this feature:

0
(]
O

O

O

All parameters broadcast by the MBE Electronic Controls are recorded.
Any codes that occur during the snapshot are automatically marked.

There is no practical time limit for the snapshot as long as there is enough room on
the hard drive to save the file.

To mark an event other than a code, click once with the left mouse button on
the Mark User Event SPACE box.

To insert additional comments about the snapshot, click once with the left mouse
button on the Annotate selection (version 4.1 or later).

6. When recording of the desired data is completed, click once with the left mouse button on
the Stop Recording ESC box. See Figure 6-2.

tie: Becord Snapshot - EE
Stop Recording ESC Mark User Event SPACE
— Record Time Annotate. ..
00:00:30
44226
Figure 6-2 Stop Recording ESC Box
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7.

Immediately upon selecting the Stop Recording ESC option, a dialog box will appear
asking to save the changes. To save the recorded data to the hard drive, click once with

the left mouse button on the Yes option. To discard the data recorded by the snapshot,

click on the NO option. See Figure 6-3.

DDDL

Cancel ‘

44224

Figure 6-3 Stop Recording ESC Options
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8. When the Yes option is chosen, the Save As dialog box will appear on the screen. A
suggested file name will appear outlined in blue in the File Name box. See Figure 6-4.

Save As [ 7] X
Save in: |_J Diagnostic j | EFI i ;:::l

__1Data Pages

] Report

] AngloGold#30.dd
)] AngloGold#30-2.ddl
] LEON.dd

2] Manuela.dd|

File name: L1:u:|1.-:|-:|| Save
Save as type: ISnapshnt Files [*.DDL) LI

Cancel

44223

Figure 6-4 File Name Box

9. To accept the suggested name for the file, click once with the left mouse button on the Save
option box. To replace the suggested name, hit the space bar once to clear the line. Type in
the new file name before saving the file. To change the location where the file is saved on
the computer, change the location designated in the Save In box. For example, the file
may be saved to the A:\ drive. Once the file has been saved, the process is complete.

6-4
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6.2 USING SNAPSHOT REPLAY CONTROLS

Replay a snapshot using the following procedure:

1. Go to the Snapshot drop-down menu and select Open. Do not have the computer
connected to a vehicle when replaying a snapshot. See Figure 6-5.

bG: Detioit Diesel Diagnostic Link

File  Calibration

S

LClose

User Event
FPause:
Snapshat to CSY

44227

Figure 6-5 Snapshot Drop-Down Menu
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2. A dialog box will appear listing all the available snapshot files. See Figure 6-6.

Open K E3
Lookjn: | = Diagnostic = & ek = =l
_—I Data Pages ] Manuela.ddl
__1 Report
. }AnaloGiold#30.dd|
_-jl AngloGoldH30-2.dd|
{#] LEON.ddl
=] Log1.dd|
File name: I.-'-‘mglnGnld#SU.ddl Open
Files of type: [ Snapshat Files [ DDL) =] Cancel

44228

Figure 6-6 Snapshot Dialog Box

NOTE:
The default folder that snapshot files are saved in is C:\Detroit Diesel\Diagnostic and the

files have an extension of “.ddl”.

3. Highlight the desired the file with one click of the left mouse button. The selected file
name will now appear in the File Name box.

4. Click once with the left mouse button on the Open box in the lower right of the dialog box.
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5. When opening a snapshot, replay controls will appear at the bottom of the DDDL window
opened. See Figure 6-7.

' 1 e Annctstion st time 00:00:00
Play | \ 00:01:04 |
[ vEH PWR DOWN - open circuit ] Edit... |

44218

Figure 6-7 Snapshot Replay Controls

6. To start the replay of a snapshot, click on Play. The play button changes to Pause when
a snapshot is replaying. While the snapshot is replaying, the replay slider next to the
Play/Pause button moves showing the progress of the replay, and the time box next to it
shows the time since the beginning of the recording. When clicking on Play, the snapshot
begins to play from its current position and the instruments show the appropriate readings.
The event window also changes during the replay to show the most recent event.

7. To stop the replay at a particular point of interest, click on Pause. The instruments will
show the values at the time the replay was stopped.

All information subject to change without notice. (Rev. 5/05) 6'7
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8. To move to a specific time in the replay, drag the replay slider button. When dragging
the slider, the time shown in the time box changes to reflect the position of the slider.
See Figure 6-8.

- Detroit Diesel Diapnostic Link

Fi= Calbration Snapshot [Diagnoshic: Tools Window Help

1| (6] 7| |+ - -] ») x| [NoGoasT)omine ]

k- Instrumentation - JAG.ddl |- [O] x] I
Mech *1 | Pres 2| Temp 3] Ind-1 %4 Ind-2 *5 | ESS *6 | Turbo *7 | Graph 8 | User 9
[Ericim Spessd [Vetice Speed [ ccetevai Pl Pz g%
woo 1399 zooo 20 % o _
500 2500 o 100
g joua Blower Bypass Valve Pas %
1477 rpm 60 mph
Idie Speed ipen | Ciuise Contiol Set Speed BN | T oeque Limiting F actor 100%
Output Torque Inet. Fuel E conomy Facer Engnaload %
o 7500 o 15
-2500 10000
Engine Brake 0ff
1302 tr.lb 3.9 upy
Pause I . . } ! : 00:06:03  [iser Event 1 j

For Help, press F1

44217

Figure 6-8

NOTE:

Normal Instrumentation Window

Not all DDDL windows can be activated when replaying the snapshot feature. The
response time window and the cylinder cutout window are not accessible in the injector in
snapshot mode. See Figure 6-9, Figure 6-10, Figure 6-11, and Figure 6-12 for samples
of windows that may be activated.
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i-';-._.'lr.:rnu.-rnlnlmn dexl ddl  Engehe Senal Hsnbsi: SOM000 00 FOO000 E
Misfire *6 | Smoke *7 | vohagesiPos ‘8 CCPTO 9 Switches2 0 |
Switches3*1 | List*2 | Graph 3 User*4

Peweer 1 | Brake “2 | Fan 3 | Opildie *4 EGR S |

[Engre Speed 1 [ TuboSpeed  bipm [B od [ 300 [ see [ o [ 300 300 300

I |_I | 5| | | |_I 5 280 2850 zs0- || zso- || zs0 250

. 200 200 200! 200 200 200

T 150 150 150! 150 150 150

Y = 100 100 100 100 100 100

I 5 50 0 50 50— 50 50

| - : 0 0 0 o 0 0

Accelarstor Pedsl Pot X e Speed mgh | -50 -5 -s0— M| -50 -850 -850

Prscend Enge Load T ¥ I
I D § 118 °F ?, MIF |3 0T E nF |z T 3 wr
BalloryVolage ¥ [Pulia Wikh deg Gigoptrae Type ke Speed ool
I |_| I ‘ q Ergana Medde Toegas dernand
1 . Smoke Limiter Mok Active
Poswes Ruating [Fequssted [T
| Prowrst Pty bctuad] [0
45140
Figure 6-9 Diagnostic Instrumentation Window

Mech *1 | Pres 2 | Temp 3| Ind-1*4 | Ind-2 *5 | ESS *6 | Turbo *7 Graph 8 |User 9 |

0:00

| vale[unts | Min|  Max|
= Air Inlet Temperature 114 °F 50 300
— Boost Pressure 311 ps 0o 400
=~ Engine Coolant Temp 19 °F 50 300
= Engine Oil Pressure 505 psi oo 1500

44220

Figure 6-10 Graph Window
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Mech *1 | Pres °2 | Temp *3| Ind-1 4 | Ind-2 *6| ESS “6 | Turbo *7| Graph 8 User“9 |
Boost Pressure Peicent Engine Load Coolant Pressuse
10 20 30 25 50 75 15 30 45
0 40 0 00 0 ﬁsu
31.1 psil 100 %
medh I e e | C. 4
Meter 1 Meter 2 Metes 3
025, % 100 025 % 100 025, 5 75100
IBm;t Pressure 3 [Pe¢cer\t Engine Load 3 IEnnla'i Pressue 3
gw:t gessue 2; TedE
EEEM E:::EIC = |NOData
Crarkcase Prossre Joodue Leval | Losd | save | [htodiy |
Cruise Ciil Set Speed
e Brake Percent . Tewt 7 W
[: Digi In Srke Control Mode - =
Teu 8 |No Data
Engne Speed - [5RS Recerved -]
o | Cancel |
44221
Figure 6-11 User Window
i%: Fault Codes - Test1.ddl =O]x]

Fault Description

| Flash | ECM | 1D | FMiI | Stat | End | Duration | Count|

- Fuel temperature high

@ Fuel temp sensor - input voltag... 24 Mas P174 4

77 Mas P 174 0

Close I

b

00:04:41  [Fyel temp sensor - input voltage low :I ‘

44222

Figure 6-12

Fault Codes Window
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6.3 E-MAILING SNAPSHOT FILES

E-mail a snapshot using the following procedure:

1. Identify the filenames of snapshots to send. Typically the snapshot files a user creates are
saved in the C:\Detroit Diesel\Diagnostic folder. If this folder was used to store snapshots,
view the snapshots available by going to Diagnostic Link, opening up the Snapshot
drop-down menu, and selecting Open. See Figure 6-13 and Figure 6-14.

¢z Detroit Diesel Diagnostic Link

Eile Calibration 8 Diagnostics Tools Window Help

D‘hl = |§.?I ] New 3
—  Open..

Cloge

User Event
Pause
Snapshat ta CSY

44225
Figure 6-13 Snapshot Drop-Down Menu
Open Il k3
Losk ire [ Diagnestic El & & = E-
Data Pages [#1covenant3. ddl
Documentation  [=]Logl.ddl
110Config
IREFPORT
k] coverant 1. ddl
uuvenanl!Z.ddl
F le rizmme: I Uzen I
Fles of lype: | Snapshot Fies (* D01 =] Cancel I/
45309
Figure 6-14 Available Snapshot Files from Diagnostic Link
2. Write down the names of the files to send and close Diagnostic Link.
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3. Open up the file manager on the C:\ drive, and locate the Detroit Diesel folder.
See Figure 6-15.

NOTE:

The user may choose a different location when the files are created so this location is
not always used. The user can also do a search for file names using the snapshot file
extension “.ddl” to locate all the snapshots on their computer.

Bo £k Yow Tok s i
[ 3 Detica Diesal $|Elslﬂi| 3, )‘ii 8, |5 |exfm
All Folders | Contents of 'C\Detroit Dissel

== Enuoe e [C) a| [Mame | Size | Type | Modtied |
@ (] _ddeo (1 Disgnostic File Folder 9/1/93 355 PM

] casepnt I Communicaions File Folder 9/1/99 355 M
] chuck
# ] Compaq
(] Cpws
el | O etroit Dies el
+-_] Dmi35
0 gy
-] My Documents
(] navistar
3 Movel
4] Program Files
g Recycled -
] reg
3 shows
#- System sav
(23 Th3p
] temp
] temp2
+1-{(_] Vinrwst
#-(_] Webshare _.J

2 cbjecifs) [0 bytes (Disk frae space; BSSME] 7

45754

Figure 6-15 Location of the Detroit Diesel Folder on the C:\ Drive
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4. Click on the + sign in front of Detroit Diesel. Two more folders appear. Click twice on

the Diagnostic folder. This folder is the default location of all the snapshot files for
Diagnostic Link. See Figure 6-16.

Figure 6-16

Foloars % || Name I size | Type
| '@ LOGAL DISK (G:) 2l|%testcDF 44 KB Channel File
21 ADOBEAPP #]_og1.ddl 63 KB DDL File
| =03 BACKUP =] covenant 1. ddl 198 KB DDL File
| L Bad file =] covenant3d. ddi 228 KB DDL File

| W Gasepnt
| 1 DDDL_ed_source
=21 DDOL_STUFF
- Oddr
& Dell
| 20 Detroit Diesel
#_1 Communications
‘3 Diagnostic
# 1 Data Pages
=1 Documentation
21 10Config

=] cove nant 2. dd|
| =lDefault ddp o
ZlDocumentation
ZN0Gonfig
_1Data Pages

ZIREPORT

67 KB DDL File
1KE DDP File
File Fokder

File Foldes

File Folder

Fle Foldes

45810

Location the Snapshot Files in the Diagnostic Folder

5. Select the file or files to attach to the E-mail. If the files are not lined up as shown, go up
to the View drop-down menu in the file manager and choose Details from the list. This
view makes it easier to work with them. Click once with the left mouse button to select

a file. To select more files, hold down the Control key and click once more for each

additional file. See Figure 6-17.

Figure 6-17

Name | Size | Type
Btest. CDF 44 KB Channel File
63 KB DDL File
138 KB DDL File
228 KB DDL File
#] covenant2.ddl 67 KB DDL File
=] Default.ddp 1 KB DDP File
(JDocumentation File Folder
C110Config File Folder
UData Pages File Folder
COREPORT File Folder

45756

Selecting the Snapshot Files on the C:\ Drive
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6. When all the snapshot files are highlighted, click once on one of the highlighted files
with the right mouse button and a new menu will appear. Choose Copy from the menu.
See Figure 6-18. When the operation is complete, the menu will go away. The operations

in the file manager are finished.

Fulgers % |[ Name | Size | Type
& @ LOCAL DISK (C:) 2l [#hest coF 44KB  Channel File
[ ADOBEAPP | BT §IKE DDL Fils
=] BACKUP 10 lcovenant 1 _ddl 138 KB DDL File
1 Bad_file J |2 covenantd G gg:_ :;_!:o
@8- - ile
j g‘gs;:n::d source | d?)t:f’:::r:i[ pesi i DDP File
- ST |8 Sl File Foider
+ (1 DDDL_STUFF D ocuments g aid i achue Fle Foidor
1 ddr —' 10CoNN0  Fadd o Giagnoshesa Fle i:l;l'dm
21 Dell | —IData Page: B Conpees sed emsi. Fie Folder
=1 Detroit Diesel TAREPGRT B Conpees 1o Disgraio ' sed sonsi
# 1 Communications & dd 2o
- ‘= Diagnostic [ Send T y
# I Data Pages | cul
= 1 Documentation
_110Config TI
45757

Figure 6-18

Copying the Snapshot Files from the C:\ Drive

7. Open up the E-mail program and create a new E-mail message. Do a right mouse click on
a blank area in the body of the E-mail and select Paste from the menu. See Figure 6-19.

| Arial - 10
| Bl Edi Visw Insed Fomal Jods &chons Heb
[ Hied W S

A BIU EESEEE,

= WP R TR s 1

To:. I]

|

Subject: |

45758

Figure 6-19

Pasting the Files in the E-mail Message

6-14
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8. The files are now attached in the body of the E-mail. Finish the message and address the
E-mail. The E-mail is now ready to send the files. See Figure 6-20.

NOTE:
The file name is the important thing, the icons associated with the DDL file may vary.
5 Unltled - Message [Rich Text]
I sle sjAEzElEsEEee]
Fil Edit View Jneait Founat Teak Actiens Help ) |
=5end | ) S ol SR T A e
To... “
e |
Subdjadt) I
=
|
I
covenanld.d covenanll.d Logl. ddl
dl dl
45759

Figure 6-20 Pasting the Snapshot Files into the E-mail

9. The receiver of the files just reverses the process in order to read them with Diagnostic
Link. See Figure 6-21.

subjest: | DDDL snapshats

m— 5
= | [a | |
covenantd d|covenet ' L Lot ddl

Upen
dl dl Prin

Qunck Vew
Unda

Cut

Copy
Pasle
Llear

Select Al

45760

Figure 6-21 Receiving the Snapshot Files from the E-mail Message

10. Do a single right mouse click on each of the attached files and copy them from the E-mail
to the C:\Detroit Diesel\Diagnostic folder.

11. Open up Diagnostic Link and choose the Open selection from the File drop-down menu.
The files recently copied should appear in the list.
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/ SNAPSHOT EXAMPLES

The following snapshots are intended to show how to “interpret” the information recorded. Use
the examples as a guide to understand normal engine operation. Pay particular attention to EGR
temperature since it is the prime indicator of the EGR flow.

NOTE:

The EGR systems in the MBE 4000 and MBE 900 engines contain fewer components
and use simpler control logic than the other series of Detroit Diesel engines. Therefore,
using the Fault Codes should be the primary means of solving troubleshooting
problems. The following examples should not be used to determine good vs. bad
engine operation. They are meant to give the user a good understanding of how the
EGR system operates. As more information becomes available, the snapshot examples
will be expanded to aid engine diagnosis.

Each snapshot in this chapter was generated under controlled vehicle operation:
[0 Cold Engine at Idle — Refer to section 7.1.1.
Engine Warming Up With No Load — Refer to section 7.1.2.
MBE 900 Engine at Low but Varied Loads and Speeds — Refer to Section 7.1.4.

MBE 4000 Engine at Low but Varied Loads and Speeds — Refer to Section 7.1.3.
Engine Running with No EGR Temperature Reading — Refer to section 7.2.1.

O Ooodo

Engine Running with Above Normal EGR Temperature Readings — Refer to section 7.2.2.

All information subject to change without notice. (Rev. 5/05) 7-1
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7.1 NORMAL ENGINE OPERATION SNAPSHOTS

It is important to understand what Nor mal looks like during normal engine operation, all
parameters should have smooth transitions.

Review the snapshots in this section for examples of typical engine operation.
7.1.1 COLD ENGINE AT IDLE
For a cold engine at idle, the EGR valve is closed and the EGR temperature after the EGR cooler

is well below the engine coolant temperature. See Figure 7-1 and Figure 7-2 for an MBE 900
engine operating at idle.

LARGE DIFFERENCE BETWEEN
COOLANT AND EGR TEMEPATURES

£k Instrumentation - upsi egr start.ddl  Engine Serial Number: 900910 00 399429

Misfire *6 VoltagesfPos "8 | CCIPTO *9 | Switches20 |
Switches3 1 l Graph *3 | User 4
Power “1 | Brake *2 o Optidle *4 EGR"5 ]

Engine Speed 1pm  Twbo Speed  kipm  Barometer

891 (Y

Boost Pressure  psi

0 . 3

IAocaleralor Pedal Pos 0% ehicle Speed mp

Percent Engine Load 16w
— \
[re

Battery Voltage W Pulse ™l = Govemnor Type Idle Speed Contral
| q E ‘ E | Engine Maode Torque demand
a = Not Active

Smoke Limiter
Power Rating (Requested) [0
Power Rating [Actwual) [0

300 300 300 300
250 250 250 250
200 200 200 Zo0
50 150 150 150
ili] 100 100- 100-
50 50 50 50

=50 =50 =50 =50

- e SR
m84F o‘ISBF BB °F

' N ' [oo:10:21 | amdtstion

=l Edit... |
45657
Figure 7-1 Cold MBE 900 Engine at Idle — Diagnostic Instrumentation Window
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2:.00 0:00

Description | Moadify I
= Engine Coclant Temp
— Engine Speed Load

Peicent Engine Load
— Temperature after EGA cooler

Save |
45638

Figure 7-2 Cold MBE 900 Engine at Idle — Graph Window
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7.1.2 WARM ENGINE WITH NO LOAD

As the engine warms up, the EGR valve opens and the EGR temperature after the EGR cooler
approaches the engine coolant temperature. See Figure 7-3 and Figure 7-4 for an MBE 900

engine warming up with no load.

EGR APPROACHES
COOLANT TEMPERATURE

YL Instrumentation - upsi egr start.ddl  Ev.eine Serial Number: 900910 00 399429

Misfire *6
Switches3 1
Power *1

Smoke 7
List“2
Brake “2

Engine Speed 1pm TwboSpeed  kipm | Barometer

REE]

Boost Pressure  psi

5.H

Accelerator Pedal Pos

Percant Engine Laad

14 .2

100 % Vehicle Speed  mp
%%

Battery Voltage

VoltagesfPos "8 |

AN

CC{PTO "9
User "4
Optidie “4

8 82°F
Governor Type
Engire Mode

Smoke Limiter

Power Rating (Requested) | 0
Power Rating [Actual) | i}

Switches2 "0

EGR "5

300
250
200
150
100—
50
1]
-50

S 138°F
| |dle Speed Contral
| Engine idle
[Nat Active

Annatation

00:11:05 |

Edit... |

45701

Figure 7-3

MBE 900 Engine Warming up at Intermediate Speeds — Diagnostic

Instrumentation Window
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2.00 0.00
Description | \l'aluel Units I Mhl Maxl Modity
—Engine Coolant Temp 178 °F 50 300 |_I
—Enagine Speed 813 pm 1] 3000
Percent Engine Load 15 % 0 100 ﬂl
= Temperature after EGR cooler 167 °F -0 300
Save I
45637
Figure 7-4 MBE 900 Engine Warming up at Intermediate Speeds — Graph

Window
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7.1.3 MBE 4000 ENGINE AT VARIABLE SPEEDS AND LOADS

This snapshot is an MBE 4000 engine operating at low vehicle speeds but variable engine speeds
and loads. In this snapshot, the engine coolant is at operating temperature. See Figure 7-5.

NOTE:
The EGR temperature slowly builds while the coolant temperature remains steady.

i

n A\
-, A e
VRSO

4

2:.00 0:.00
Description | Value | Units | hin | Mas | | Modify |
= Engine Coolant Temp 154 °F -0 300
— Engine Speed 551 pm 1] 3000
Percent Engine Load U4 1] 100 ﬂl
= Temperature after EGR cooler 186 °F B0 300
Save
45636
Figure 7-5 MBE 4000 Engine at Low Vehicle Speed
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7.1.4

This snapshot is an MBE 900 engine operating at low vehicle speeds but variable engine speeds

MBE 900 ENGINE AT VARIABLE SPEEDS AND LOADS

and loads. In this snapshot, the engine coolant is at operating temperature. See Figure 7-6.

NOTE:

The EGR temperature slowly builds while the coolant temperature remains steady.

I

(|

___f pu( J\

LA
L \,/ vy

200 0:00
Description I Value | Units I Min | Max I -~ | Modify I
——Engine Coolant Temp 1683 °F -50 300
—Engine Speed 947 pm i} 3000
Load
Percent Engine Load 3/ % 0 100 il
= Temperature after EGR cooler 158 °F -50 300 e
- Save |
45639

Figure 7-6

MBE 900 Engine at Low Vehicle Speed
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7.2 PROBLEM ENGINE OPERATION SNAPSHOTS

It is important to understand what a typical snapshot looks like during engine operation with a
problem. In this section, some abnormal engine running conditions are illustrated.

Review these snapshots for examples of various types of engine operation problems.
7.2.1 ENGINE WITH NO EGR TEMPERATURE READING
If an engine runs with no EGR temperature reading, such as a bad EGR temperature sensor or

open EGR temperature circuit; then there will be no value for EGR temperature after cooler.
See Figure 7-7 and Figure 7-8 for an MBE 900 engine with no EGR temperature reading.

NO VALUE FOR
EGR TEMPERATURE

¥L: Instrumentation - ups egr active code.<dl Engine Serial Number: 900910:00 399429 Q@@
Misfire 6 | Smoke *7 | voltagesiPos 8 | CCIPTO *9 | Switches2'0 |
Switches3*1 | List*2 Graph *3 ] User 4
Power *1 ] Brake “2 ] Fan 3 ] Optidle “4 EGR "5 I
Engine Speed 1pm Tubo Speed  kipm | Barometer psi 300 300 300 =500 300 300
E D E I | |_I E 250 250 250 250 250 250
n 200 Z00 200 200 200 200
Boost Presswie psi 150 150 150 150 150 150
100 100 100 100 100 100
E E 50 50 50 50 50 50
n 0 0 0 0 0 o
Accelerator Pedal Pos 85 % Vehicle Speed  mp -50 -50 -50 -50 -50 -50
.
Pergent Engine Load 89 % ! ! " ' % -
. ; A = o
F 180°F |§ M3F § M5F |5 181°F § 81°F
Eatten) Voltage Vo Puksg wig) deg Govemor Type Idle Speed Contral
|_| 3 D E Engine Mode Torque demand
L . Smoke Limiter Not Active
Power Rating [Requested) | o

Fower Fating [Actual) |0

Play ' N ' [oo:00:28 Annotation
IEGR—System (PLD) - EGR lemperatut:l Edit... |
45702
Figure 7-7 MBE 900 Engine Running with No EGR Temperature Reading —
Diagnostic Instrumentation Window
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NO GRAY LINE FOR EGR TEMPERATURE

t2 Instrumentation - uls egr active code.ddl Engine Serial Number: 900910 00 399429

Misfire *6 Smoke “7 | vontagestPos 8 | CC{PTO *9 | Switches20 |
Power *1 | Brake "2 | Fan "3 | Optidie ~4 | EGR*5 ]
Switches3*1 | List "2 Graph “3 | User*4 |

Description Value ] Units | Min Max A
— Dutput Torque 100 frlb -2500 10000
Perc.:ent Engine Load 72 % 1] 100 Load
=—\/ehicle Speed 5 mph 1] 100
Temperature after EGR coaler MNoData °F 50 300
= caolant temperature 131 °F B0 300 = Save
' | [00:01:00 AL
IEGR—System [PLD] - EGR tempcraturj Edit... ]
45656
Figure 7-8 MBE 900 Engine Running with No EGR Temperature Reading
— Graph Window
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71.2.2 ENGINE WITH ABOVE NORMAL EGR TEMPERATURE READINGS

If an engine runs with above normal EGR temperature reading, such as a bad EGR temperature
sensor or open EGR temperature circuit; then the fault description, fault ID (SID or PID), and
FMI will appear in the fault codes window. See Figure 7-9.

vE: Fault Codes - ups egr active cede.ddl Engine Serial Number: 900910 00 399429
FF.au[t Clescription | D | FMI | Start | End | Diurations | Count
@ EGR-System (PLD) - EGR temperature above noimal or open circut S146 ]
< >
Troubleshooting Help Close I
Pray | ) ‘ ponton
’EGR—System (PLD) - EGRtemperaturj Edit... |
45700
Figure 7-9 MBE 900 Engine Running with Above Normal EGR Temperature
— Fault Codes Window
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APPENDIX A: LIST OF ACRONYMS

AKA Also Known As
API American Petroleum Institute
AWL Amber Warning Lamp (aka CEL)
BOI Beginning Of Injection
CAC Charge Air Cooler
CEL Check Engine Light (aka AWL)
CKP Sensor Crankshaft Position Sensor
CMP Sensor Camshaft Position Sensor
DDDL Detroit Diesel Diagnostic Link
DDEC Detroit Diesel Electronic Controls
DDEC-ECU DDEC Electronic Control Unit (aka PLD)
DDEC-VCU DDEC Vehicle Control Unit
DTC Diagnostic Trouble Code
ECT Engine Coolant Temperature
EGR Exhaust Gas Recirculation
EPA Environmental Protection Agency
ESC Abbreviation on a Computer Keyboard for 'Escape’
FMI Failure Mode Indentifier
IAT Intake Air Temperature
IES Integrated Electronic System
IMAT Sensor Intake Manifold Air Temperature Sensor
IMP Sensor Intake Manifold Pressure Sensor (aka TBS)
kPa Kilopascals
NAFTA North American Free Trade Agreement/Area
NOx Oxides of Nitrogen
OEM Original Equipment Manufacturer
PID Parameter Identification
PLD Engine Control Module (Pump and Nozzle Control Unit, aka DDEC-ECU)
PSI Pounds per Square Inch
PTO Power Take Off
PWM Pulse Width Modulation
RPM Revolutions per Minute
RSL Red Stop Lamp (aka SEL)
All information subject to change without notice. (Rev. 5/05) A-1
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SAE Society of Automotive Engineers

SEL Stop Engine Light (aka RSL)

SID System Identification

TBS Turbocharger Boost Sensor (aka IMP Sensor)

VSS Vehicle Speed Sensor

A-2 All information subject to change without notice. (Rev. 5/05)
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APPENDIX B: MBE DDEC WIRING SCHEMATICS

[0 MBE 900/4000 DDEC Vehicle Interface Wiring Diagram — See Figure B-1.
0 MBE 4000 DDEC-ECU Engine Wiring Diagram — See Figure B-2.
0 MBE 900 DDEC-ECU Engine Wiring Diagram — See Figure B-3.

All information subject to change without notice. (Rev. 5/05) B-1
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PRELIMINARY MBE EGR TECHNICIAN'S GUIDE

APPENDIX C: SERVICE INFORMATION LETTERS

[0 Service Information Letter 91 TS-02,
Subject: Extreme Cold Ambient Operation
See Figure C-1.

[0 Service Information Letter 04 TS-38,
Subject: MBE 4000 EGR System — EGR Cooler Inspection
See Figure C-2, Figure C-3, Figure C-4, Figure C-5, and Figure C-6.

[0 Service Information Letter 04 TS-57,
Subject: MBE 900 Model Year 2004 EGR Overheat Condition
See Figure C-7 and Figure C-8.

[0 Service Information Letter 04 TS-61,
Subject: MBE 4000 — PLD Parameter Settings
See Figure C-9, Figure C-10, Figure C-11, Figure C-12, Figure C-13, Figure C-14, and
Figure C-15.

[0 Service Information Letter 05 TS-01,
Subject: Charge Air Cooler Leaks
See Figure C-16 and Figure C-17.

All information subject to change without notice. (Rev. 5/05) C'l
7SE940 0505 Copyright © 2005 DETROIT DIESEL CORPORATION
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CORPORATION

DETROIT DIESEL @@

91TS-02

February 25, 1991

TO: All Distributors - US and Canada

FROM: C.O. Henriksen

ATTN: Service Managers

SUBJECT: EXTREME COLD AMBIENT OPERATION

The use of winterfronts on Detroit Diesel engines has not been recommended for the following two basic reasons:

e The cooling system would be unable to dissipate the full power heat load and engine overtemperature conditions would
occur.

e Air flow across the charge air cooler is required to insure adequate temperature drop. Certain conditions could cause
improper turbocharger operation and result in engine misfire.

Under normal North winter conditions, the rapid warm-up cooling system with full blocking thermostats are sufficient to allow
the engine to reach normal operating conditions. SIB 12/60/89 coverers this subject and is attached for reference.

In extreme cold conditions, below 10 degrees F (-12 degrees C), winterfront may be required to help maintain engine
temperature. The use of a winterfront with an approximate one square foot opening may be used in these conditions. With
extreme conditions of cold, snow and ice, a belly tarp may also be required to maintain adequate engine temperature.

In light load, extended idle, PTO operation or severe cold, it may be necessary to completely close up the winterfront. Caution
must be used under these conditions, as it must be opened if:

e The fan cycles on and off at anytime.
e Prior to driving the vehicle in a loaded condition.
e Any popping noise coming from the turbocharger/air cleaner system, the winterfront must be opened further.

Please ensure this information is passed on to dealers and appropriate customers in your area.
AUTHOR: C.O. Henriksen

AUTHOR'S TITLE: Manager, Technical Service

Tttne / fvimarisr Aateraitdiacal ~ars frandarn vy /idicte 1 the Ay Tltaae /OS2 NANOT 1000 1444 1/%/9500%
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DETROIT DIESEL

TO:

ATTN.:

FROM:

SUBJECT:

No.: 04 TS -38
July 14, 2004

All Distributors/Dealers and Their Branches
U.S., Canada and Mexico

Service Managers
Evandro Silva

MBE4000 — EGR System — EGR Cooler Inspection

Q WI.
A DaimlerChrysler Company t

In continuation to provide assist to distibutors/dealers technicians servicing EPAO4 certified

MBE4000 equipped with EGR Technology, we are releasing an inspectionffroubleshooting
procedure for the EGR cooler.

This procedure is part of the troubleshooting for the EGR System applied to the MBE4000
engine. Additional information and tooling will be released in the coming fall.

If you have any questions, please free to contact the Technical Support Team

Detroit Diesel Corporation 13200 Outer Drive, West [ Detroit, Michigan 42239-4001 / Telephone; 313-5%2- 5000

Evandro Silva
MBEA4000 Technical Support
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DETROIT DIESEL ‘1\@
A DaimlerChrysier Company t

EGR Cooler Inspection

In the event there is a suspect EGR cooler leak, inspect the engine for the following symptoms:

CEL for low coolant level. Excessive coolant consumption.

Black traces of a liguid on the rear RH side of engine block, near the shutoff valve,

Black soot on the inside surface of the heat shield and the mount bracket for the EGR shutoff
valve,

« \Water/coolant traces around EGR Valve, EGR outlet pipe and EGR shutoff valve - see
figure1.

NOTE:
Water condensation can generate water/coolant traces around EGR components.
Water condensation does not imply there is a component failure. In case of a leaking
EGR cooler, the water/coolant traces in the EGR components is always associated
with coolant consumption (CEL for low coclant level).

Figure 1 —traces of water/coolant around the shutoff valve

EGR Cooler_- Troubleshooting

Refer to the flow chart in the next page for the EGR Cooler troubleshooting tree.

NOTE:
This troubleshooting tree must be applied in units with excessive lost of coolant or
CEL for low coolant level complaint.



DETROIT DIESEL "{ \
A DaimberChrysier Company

Troubleshooting Tree

Check Coolant
System for Leaks
(Pressure Test)

Check EGR No Founc Yes Repair/Replace
Cooler for external damaged
Leaks W component
Found leak?™>_ Y Replace EGR
Cooler
Check block
and heads
using leak test
kit J-45982
(use 04TS06
for procedure)
NOTE:

New coolant pipes have been added to the coolant system (EGR cooler supply and
return lines). Make sure that they are inspected for leaks during the coolant system
pressure test.




DETROIT DIESEL \
A DaimlerChrysler Company @

EGR Cooler- Leak Test

NOTE:
For additional safety precautions, refer to the MBE4000 Service Manual (6SE412EGR)
— General Information — page 20.

1. Short-circuit or plug the coolant ports at the EGR cooler. See figures 2 and 3 for details (a test kit
is under development and will be available next fall).

Vent line: connected to the EGR cooler
and pressure regulator and gauge
: LT e |

circuit hose

Figure 2 - EGR cooler ports: short-circuited

Figure 3 - EGR cooler ports: plugged

2. Connect a pressure regulator and a pressure gauge to the EGR cooler vent line.



DETROIT DIESEL 4\:
A DaimlerChrysler Company QL

CAUTION:

To avoid injury from flying debris when using compressed air, wear

adequate eye protection (face shield or safety goggles) and do not
exceed 40 PSI (2.7 bar) air pressure.

Pressurize the EGR cooler applying 13 PS1. When adjusting the pressure, do not exceed 15 PSI.

Submerge the EGR cocler completely in a hot water tank. Tip one end of the cocler up so the air
bubbles will quickly escape.

Leave the EGR cooler under the water for 5 minutes.

In the event of a failed EGR cooler, a steady stream of small air bubbles will come out of the
higher port of the EGR cooler. See figure 4.

Figure 4 — Stream of air bubbles coming out of the pressurized EGR Cooler

7. Replace the EGR cooler,



DETROIT DIESEL ‘}\@’
A DaimlerChrysler Company

No.: 04 TS - 57 (Rev.)
November 29, 2004

TO: All Distributors, Dealers, and their Branches — U.S. & Canada
ATTN.: General Manager, Service Manager

FROM: Technical Service

SUBJECT: MBE 900 Model Year 2004 EGR Overheat Condition

Technical Service has recorded a field concern at several customer locations regarding the
MBE 900 model year 2004 EGR units. The reported Code 110 00 (Engine Coolant Temperature
High) will cause the engine to de-rate during normal engine operation.

Thermostat failures were found as a result of investigating the high engine coolant temperature.
The primary cause for the failures has been attributed to the lower thermostat housing being
manufactured to the non-EGR specification with a 15 mm restrictor hole instead of the 30 mm
restrictor hole required for EGR engines. See Figure 1.

45356

Figure 1 Restrictor Hole of Lower Thermostat Housing

The 2004 model year EGR units incorporate a high-output water pump that requires the lower
thermostat housing to have a 30 mm bore. The increased dimension from 15 mm to 30 mm
allows the engine to maintain a constant coolant temperature and reduces stress to the
associated cooling system components.

The corrective action plan will be to replace the lower thermostat housing.

Ll

F7’as \3
Detroit Diesel Corporation 13400 Outer Drive, West / Detroit, Michigan 48239-4001 / Telephone: 313-592-5000 e e B

1 J000.4
iy

DA 1



04 TS-57 (Rev.) -2- November 29, 2004

Distributors and Dealers should submit a Warranty Claim Type 1. Effected units can be any
MBE 900 2004 model year EGR engine installed in a vehicle between January 1, 2004 through
October 31, 2004.

The parts required to perform the task are listed in Table 1.

PART NUMBER QUANTITY DESCRIPTION

005 203 5975 2 Thermostat

020 997 1148 2 O-Ring

R906 203 0073 1 Lower Thermostat Housing

906 203 0180 1 Gasket — Housing to Cylinder Block

027 997 6048 1 O-Ring - EGR Coolant Return Tube (Optional)
917 003 022 003 1 Gasket - EGR Coolant Supply Tube (Optional)

Table 1 Parts requirements

The incorrect lower thermostat housing must be returned to a Detroit Diesel Remanufacturing
facility per the usual core return process. Strip the housing of any unused parts and pack
carefully for shipment to protect the machined surfaces. Please ship the thermostat housings in
a timely manner to ensure an adequate supply of the remanufactured parts.

Replacement procedures can be found in MBE 900 Service Manual (6SE414).
NOTE: The Rocker cover must be removed in order to properly remove the lower
thermostat housing. Failure to remove the rocker cover may result in damage to the

lower thermostat housing.

Please contact the DDC Customer Support Center at 313-592-5800 if you have any questions.



DETROIT DIESEL ‘}\@’
A DaimlerChrysler Company

No.: 04 TS - 61
December 9, 2004

TO: All Distributors, Dealers and Their Branches -
U.S., Canada and Mexico

ATTN.: General Manager, Service Manager
FROM: Technical Service
SUBJECT: MBE 4000 — PLD Parameter Settings

In the event of a PLD replacement or while troubleshooting, check the PLD parameters list first,
before starting any repair procedure to eliminate unnecessary work.

The following tables, grouped by software and application, provide all possible combinations for
PLD settings applied to the MBE 4000.

Table 1: MBE 4000 (non-EGR) - PLD Software 56 — Diagnostic tool: MBE Reprogramming
Station — List of parameters for:

e Freightliner Trucks, Non-Turbo Brake, One-stage engine brake or
two-stage engine brake.

Table 2: MBE 4000 (non-EGR) - PLD Software 56 — Diagnostic tool: MBE Reprogramming
Station — List of parameters for:

¢ Sterling and Western Star Trucks, Non-Turbo Brake, Two-stage engine brake.
e All Truck models, Turbo Brake.

Table 3: MBE 4000 (non-EGR) - PLD Software 56 — Diagnostic tool: minidiag2 —
List of parameters for:

e Freightliner Trucks, Non-Turbo Brake, One-stage engine brake or
two-stage engine brake.

¢ Sterling and Western Star Trucks, Non-Turbo Brake, two-stage engine brake.
e All Truck models, Turbo Brake.

Table 4: MBE 4000 (EGR) — DDEC-ECU/PLD Software 60 — Diagnostic tool: MBE
Reprogramming Station - List of parameters for:

e All Truck models, Non-Turbo Brake.

e All Truck models, Turbo Brake.

Detroit Diesel Corporation 13400 Outer Drive, West / Detroit, Michigan 48239-4001 / Telephone: 313-592-5000 ‘fT;?TC’



04 TS-61 -2- December 9, 2004

Table 5: MBE 4000 (EGR) - DDEC-ECU/PLD Software 60 — Diagnostic tool: minidiag2 —
List of parameters for:

e All Truck models, Non-Turbo Brake.

e All Truck models, Turbo Brake.

Please contact the DDC Customer Support Center at 313-592-5800 if you have any questions.
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DETROIT DIESEL ‘—}\@'
A DaimlerChrysler Company

No.: 05 TS - 01
January 6, 2005

TO: All Distributors, Dealers, and their Branches — U.S. & Canada
ATTN.: General Manager, Service Manager

FROM: Technical Service

SUBJECT: Charge Air Cooler Leaks

The Charge Air Cooler (CAC) is part of a highly developed air intake system that is used to
reduce the temperature of the compressed air leaving the turbocharger before it reaches the
intake manifold. This permits a more dense charge of air to be delivered to the engine, resulting
in improved engine performance, fuel economy, and lower emissions. Ductwork is used to
transfer the air from the turbocharger outlet to the CAC, and then to the intake manifold. Flexible
rubber couplings and hose clamps are used to secure the ductwork to the turbocharger, the CAC
inlet and outlet, and the intake manifold. Proper inspection and maintenance of the components
is required to insure continued efficiency of the CAC.

Leaks in the air-to-air cooling system result in a loss of boost pressure than can cause low
power, excessive smoke, high exhaust temperatures, and elevated oil soot levels. Recently,
several extreme cases have been noted where high exhaust temperatures have warped the
turbocharger mounting flange (requiring replacement of the turbocharger), and high soot levels
caused serious lubrication oil degradation and subsequent damage to the engine.

The CAC system MUST be routinely inspected for broken hoses, loose clamps and dirty,
obstructed, or failed coolers. For on-highway vehicles, the Series 60 Operator's Guide (6SE484)
states that the CAC must be inspected every 30,000 miles or 12 months, whichever comes first,
and the ductwork be inspected every 15,000 miles or 6 months. Damage to any of these
components requires immediate repairs. Large CAC leaks can possibly be found visually, while
small leaks will have to be found using a pressure loss leak test. The Series 60 Service Manual
(6SE483) contains information on how to pressurize the CAC system to check for leaks. SIB
#12-60-03 published June 17, 2003, also contains this information. See Figures 1 and 2 for
examples of leaking Series 60 charge air coolers.

Please contact the DDC Customer Support Center at 313-592-5800 if you have any questions.

Detroit Diesel Corporation 13400 Outer Drive, West / Detroit, Michigan 48239-4001 / Telephone: 313-592-5000
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Figure 1 Cracked Charge Air Cooler Housing
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Figure 2 Failed Charge Air Cooler Core
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