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The TRW Torque Overlay Diagnostic Tool is intended to assist a service technician answer the following

questions:

1
2.
3.
4
5

Is it wired correctly?

Is it operating correctly?

Is it installed correctly?

Is it calibrated correctly?

Are the right messages being sent from the vehicle?

In this document, partial screens will be shown to emphasize the information being discussed.

To use the TRW ColumnDrive Torque Overlay diagnostic tool, plug your J1939 hardware adapter into
your computer and the vehicle diagnostic port.

Start the engine. When you turn the ignition on or off, you should hear a definite ‘click’ from the motor

of the ColumnDrive.

Start the program and select the hardware adapter from the list of those available on your Windows 7
computer. This program expects you to already have other J1939 diagnostic tools installed so it uses

those RP1210A-compatable drivers.

= Torque Overlay Diagnostic Tool v1.0.0.6

Select Device: [Noregon Systems Inc., DLA+ Adapter - DLA+ (100) x| Rate: |50k x|
Noregon Systems Inc., DLA+ Adapter - DLA+ (100) Fs
Moregon Systems Inc., DLA+ Adapter - DLA+ (3)
Noregon Systems Inc., DLA+ Adapter - DLA+ (4)
Noregon Systems Inc., DLA+ Adapter - DLA+ (5)
Pl &) Noregon Systems Inc., DLA+ Adapter - DLA+ (6 E
Dearborn Group DPA 5 Multi Application - DG DPA 5 Dual-CAN (MA) US
Position Ind|Dearborn Group DPA 5 Multi Application - DG DPA 5 250K CAN (MA) CH1 USB (10

Then click ‘Connect’ to start communication. The tool must be reconnected every time the ignition is
turned back on. Click ‘Disconnect’ if necessary then ‘Connect’ to restore a broken connection. Note that

it is the same button.

X x|
QO o | © [omomee]
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1. Is it wired correctly?

To find out if the ColumnDrive is wired correctly, look at the lower right corner of the screen for the
Steering Controller Information.

— Steering Controller Information

Make: TRW Commercial Steering Systems

Model: ColumnDrive

Software Identification:  AP0004-1 Feb 13 2008 NV0D013

The software identification may be different than shown, depending on the specific settings required by
your vehicle.

If this information does not appear, the ColumnDrive is not responding to this tool so the power,
ignition, and J1939 wiring must be checked against the OEM wiring instructions. If those are all
operating correctly, the column is apparently burned out and must be replaced.

2. Is it operating correctly?

At ignition on after reconnecting the battery, both Absolute Steering Position Valid and Position Index

Valid will be false, the Absolute Steering Angle measurement will read zero, and the system should be in

normal operation.

Absolute Steering Position Valid:
Position Index Valid:
Absolute Steering Angle:

System Mode:

Moving the steering wheel across straight ahead a few times should make both the Absolute Steering

Position Valid and Position Index Valid measurements go true and the Absolute Steering Angle

measurement go live. At this point in the diagnosis, that measurement has not yet been proven to be
accurate.
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Absolute Steering Position Valid:
Position Index Valid:
Absolute Steering Angle:

System Mode:

If the battery has not been disconnected since the last time the ColumnDrive was functioning, Absolute
Steering Position Valid will be true and the Absolute Steering Angle measurement will be live when the
ignition is turned on, with no movement of the steering wheel necessary.

Absolute Steering Position Valid:
Position Index Valid:
Absolute Steering Angle:

System Mode:

When the Absolute Steering Angle measurement becomes live, the ColumnDrive is operating normally.

Inactive fault codes do not affect normal operation. Since they are not active, they cannot be reset so
the ‘Reset Active Faults’ control is disabled if there are no active faults.

—Fault Codes
State Code
Inactive a3
Inactive 103

Reset Active Faults |
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Four conditions are known to exist that cause a ColumnDrive to appear inoperable.

Condition 1:

The ColumnDrive will be inoperable if it has detected an internal fault. Most internal faults will be

inactivated by turning off the engine then restarting it but code 105 is one of the few that will not self-

reset. Code 105 is set when there are too many other faults too often. Active faults will prevent normal

operation but for diagnostic purposes, both active and inactive faults are displayed in the upper right

part of the screen.

] Torque Overlay Diagnostic Tool v1.0.0.6

Select Device: |Dearborn Group DPA 5 Multi Application - DG DPA 5 Dual-CAN (MA) USB (1)

Absolute Steering Angle:
System Mode:

Ground Speed:

SYSTEM FAILURE

LI Rate: IZSD khLI 0 Disconnect |

Code

— Fault Codes
Absolute Steering Position Valid: State
Inactive
Position Index Valid: Inactive
Active

145
a3
105

|

0.0 kph

Reset Active Faults |

If any internal fault is active, it may be deactivated by clicking ‘Reset Active Faults’. When the reset

process is completed, this prompt will appear.

TorqueOverlayDiagnosticTool

x|

Reset Fault Codes was successfull

To complete the procedure:
1. Turn the ignition Off.
2. Wait 30 seconds.
3. Turn the ignition On.

Click ‘OK’, disconnect the diagnostic program and turn off the ignition for 30 seconds. When you turn

the ignition off, you will get the following message:
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TorqueOverlayDiagnosticTool il

@ Column Drive lost communication.

Click ‘OK’ to clear the message. After about 30 seconds, restart the engine and reconnect the program.

The active fault should now appear inactive and the system will operate normally.

= Torque Overlay Diagnostic Tool v1.0.0.6

System Mode:

Crannd Snaad-

Select Device: |Dearborn Group DPA 5 Multi Application - DG DPA 5 Dual-CAN (MA) USB (1) x| Rate: [250k0 ¥ Disconnect
—Fault Codes

Absolute Steering Position Valid: State Code
Inactive 145

Position Index Valid: Inactive 83
Inactive 105

Absolute Steering Angle:
. | B

Reset Active Faults

If the fault was temporary, it will remain cleared and normal operation will be restored but if it was a

hard fault, it will reappear and the column must be replaced.
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Condition 2:

The ColumnDrive will be inoperable as long as Absolute Steering Position Valid remains false. If
Absolute Steering Position Valid remains false after the procedure on page 3, turn the steering wheel to
the known straight ahead position and click ‘Reset Straight Ahead’. Position Index Valid must be true
and the vehicle must not be moving for this to work.

Absolute Steering Position Valid:
Position Index Valid:
Absolute Steering

System

Reset Straight Ahead

You will then be prompted to complete the reset process.

TorqueOverlayDiagnosticTool il

@ Reset Straight Ahead was successfull

To complete the procedure:
1. Turn the ignition Off.
2. Wait 30 seconds.
3. Turn the ignition On.

Normal operation should be restored. If you wish to check it with this tool, you must reconnect this
diagnostic tool as has already been discussed.

Absolute Steering Position Valid:
Position Index Valid:
Absolute Steering Angle:

System Mode:
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Condition 3:

The ColumnDrive will be inoperable if it is in some system mode other than normal operation. This

happens during the normal power up and power down cycles but can also happen if it gets into
Maintenance mode.

‘ ‘ A SOFT SHUTDOWN
‘ ‘ A POWER DOWN TESTS
‘ ‘ POWER DOWN

System Mode:

All power up and power down conditions should be temporary, clearing at the end of the cycle.

‘ ‘ System Mode: MAINTENANCE

If the ColumnDrive gets into Maintenance, please contact TRW Commercial Steering Support at:

Telephone: (800) 879-0899

Email: css.trucksteering@TRW.com

Fax: (765) 429-1616

for a discussion on the events leading up to this condition and how to clear it.
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Condition 4:

The ColumnDrive will appear to be inoperable if the hydraulic steering system is not providing sufficient

torque to steer the vehicle.
Motor Torque: 100.0 %

If the vehicle is hard to steer but the motor torque is 100%, the problem is in the hydraulic system.
Please use the normal hydraulic troubleshooting tools and techniques to solve this issue.
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3. Isitinstalled correctly?

To find out if the ColumnDrive is installed correctly, watch the Position Index Valid value as you slowly
turn the steering wheel back and forth within about 90 degrees of straight ahead. It will be false
between the time the ignition is first turned on and the steering wheel is moved across the position

index.
POSition Indexvalid: _

If the ColumnDrive is installed perfectly, the Position Index Valid value will turn true within 5 degrees of
the actual straight ahead of the vehicle.

If it is more than 30 degrees away from straight ahead, it should be reassembled correctly. At this point
in the diagnosis, the absolute steering measurement has not been proven accurate so use the steering
wheel as a guide, assuming the steering wheel is straight when driving straight down the road.
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4. ls it calibrated correctly?

The only calibration required is for the Absolute Steering Angle measurement to be zero when the
vehicle is at straight ahead. This is supposed to be an inevitable result of a correct installation, but this
tool can check and rezero the measurement if necessary. To test it, drive the vehicle in a straight line,
holding the steering wheel against a pull if necessary. The Absolute Steering Angle measurement should
then read close to zero while driving straight. In this example, the system is off by 16.6 degrees CW. If
the error is larger than 5 degrees in either direction, stop the vehicle, hold the steering wheel at the
position required to drive in a straight line, and click the Reset Straight Ahead control.

Absolute Steering Position Valid:
Position Index Valid:

Absolute Steering Angle:
System Mode:

Ground Speed:

Motor Torque:

Effarts Control:

Reset Straight Ahead |

You will then be prompted to complete the process.

TorqueOverlayDiagnosticTool il

@ Reset Straight Ahead was successfull

To complete the procedure:
1. Turn the ignition Off.
2. Wait 30 seconds.
3. Turn the ignition On.

Calibrated operation should be restored. If you with to check it with this tool, you must reconnect the
program as has already been discussed.

Absolute Steering Position Valid:
Position Index Valid:
Absolute Steering Angle:

System Mode:
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5. Are the right messages being sent from the vehicle?

While not part of the ColumnDrive itself, tests for the required J1939 messages are provided in this tool

to aid overall installation and diagnostics.

Ground speed:

The ColumnDrive requires J1939 message PGN 65265 for ground speed in order to provide
speed-proportional handwheel efforts.

Correct readings:

When standing still, the Ground Speed measurement should read 0.0 kph.

Ground Speed: 17.8 kph

When moving, the Ground Speed measurement should read the correct speed. Note
that speed is measured in kph. If your speedometer is calibrated only in mph, the
conversion is 1.6 kph = 1.0 mph.

Incorrect readings:

If the message is missing, the measurement will read N/A. The handwheel efforts will
be too heavy at low speed and too light at highway speed. The cure for this is to find out
why the message is missing.

If multiple controllers are sending conflicting speed values, the measurement will flicker
and cause erratic steering efforts. The cure for this is to resolve the conflict.
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Driver-controllable high-speed efforts:
An optional ColumnDrive feature is for the driver to be able to make the system feel heavier or
lighter at high speed at his discretion. This control has no effect while standing still. If the
option is enabled, the Efforts Control measurement from J1939 message 65530 is displayed.

Correct readings:

Efforts Control:

Efforts Control: “

The value should be within the range of 102 to 921.

Incorrect readings:
Values larger than 940 or smaller than 75 will cause the ColumnDrive to assume a failure
of the external device and operate with a constant value of 512. This will make the
driver’s control ineffective. The cure for this condition is to repair the controller that is
making the faulty message.

Efforts Control: N/A

If the ColumnDrive wants the message but it is missing, the displayed measurement will
read ‘N/A’. The cure for this is to discover why the controller that is supposed to
generate this message is not doing its job.

To leave the diagnostic program, click ‘Disconnect’ then ‘Exit’.
x|
o Disconnect |
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