














2006 Chevrolet Equinox LT

2006 STEERING Power Steering System - Equinox & Torrent

DTC C0551 Option Configuration Error
DTC C0847 - Device 1 Ignition Circuit Low
DTC C0848 - Device 1 Ignition Circuit High
DTC C0896 Device Voltage Range/Performance
DTC C0899 Device 1 Voltage Low
DTC C0900 Device 1 Voltage High

DIAGNOSTIC STARTING POINT - POWER STEERING SYSTEM

System Familiarization

Review the electric power steering (EPS) system operation in order to familiarize yourself
with the correct system functions and operations. Refer to Power Steering System
Description and Operation.

Visual/Physical Inspection

e Faulty electrical connections or wiring may be the cause of intermittent conditions.
Refer to Testing for Intermittent Conditions and Poor Connections in Wiring
Systems.

e Inspect for aftermarket components such as tires, or wheels which could affect the
operation and/or performance of the power steering system.

e Inspect the steering column for accident damage. Refer to Steering Column Accident
Damage Inspection in Steering Wheel and Column.

System Diagnosis

After incorrect system operation has been verified and that aftermarket devices, or
intermittent conditions are not the cause, begin the system diagnosis with the Vehicle
Diagnostic System Check. The Vehicle Diagnostic System Check will provide the following
information:

1. The identification of the control modules that control the Power Steering System.
2. The ability of those control modules to communicate via the serial data circuit.

3. The presence of any stored diagnostic trouble codes (DTCs) in those control modules
and there status.

The use of the Vehicle Diagnostic System Check will identify the correct procedure for
diagnosing the malfunction and where the procedure is located. Refer to Diagnostic System
Check - Vehicle in Vehicle DTC Information.

SCAN TOOL DATA LIST

IMPORTANT: Not all listed data parameters are available on all vehicles.
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2006 STEERING Power Steering System - Equinox & Torrent

The scan tool displays 1-8. The number of the steering calibration the PSCM has
chosen based on the VIN. All 8 of the steering calibrations for EPS are stored in the
body control module (BCM).

Steering Shaft Torque

The scan tool displays -20.70 N.m to +20.70 N.m (15.2 1b ft). The amount of torque
being applied to the steering column shaft when turning the steering wheel. This signal
voltage is from the detection coil of the torque sensor which 1s then converted to N.m
by the PSCM. A - value indicates a left turn, a positive value indicates a right turn.

Torque Sensor Amplified

The PSCM takes the detection coil voltage and multiplies it. This amplified signal
voltage is used by the PSCM to compensate for lag in mechanical steering components.

Torque Sensor Main

The scan tool displays -17.2 N.m to +17.2 N.m (12.6 1b ft). The amount of torque being
applied to the steering column shaft when turning the steering wheel. This signal
voltage is from the detection coil of the torque sensor which 1s then converted to N.m
by the PSCM. A - value indicates a left turn, a positive value indicates a right turn.

Torque Sensor Sub

The scan tool displays -17.2 N.m to +17.2 N.m (12.6 1b ft). This signal voltage is from
the compensation coil of the torque sensor which is then converted to N.m by the
PSCM. The Torque Sensor Main and Torque Sensor Sub data parameters should
behave the same as each other.

Tuning Profile

The scan tool displays 1-8. The number of the steering calibration the PSCM has been
programmed to. After replacement, the PSCM must be programmed with the proper
calibration using the Saturn Service Stall.

Vehicle Speed
The scan tool displays 0-255 km/h (0-156 mph). The actual speed of the vehicle.
9-11 Volt Battery Occurrences

The scan tool displays the number of times the EPS system battery voltage has gone
from 9-11 volts.
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2006 STEERING Power Steering System - Equinox & Torrent

DTC C0545 - Steering Wheel Torque Input Sensor

Condition for Running the DTC

The 1gnition, and the engine are ON.

Condition for Setting the DTC

e The PSCM's torque sensor input is greater than 20.70 N.m (15.2 Ib ft) during a right

turn.

e The PSCM's torque sensor input is less than -20.70 N.m (15.2 1b ft) during a left turn.
e The difference between the 2 torque sensor coils 1s greater than 2.4 N.m (1.7 1b ft).

Action Taken When the DTC Sets

e A DTC C0545 is stored in memory.

e The instrument panel cluster (IPC) message center displays the PWR STR warning

message.
e No steering assist is provided.

Conditions for Clearing the DTC

e A current DTC will clear on the next malfunction free ignition cycle.

e A history DTC will clear after 100 consecutive malfunction free ignition cycles.

Diagnostic Aids

The torque sensor is hard wired to the PSCM. No connector, or circuit testing can be

performed. if an intermittent malfunction 1s suspected with the torque sensor, or the circuits
to the torque sensor, replace the EPS assembly. Refer to Steering Column Replacement in

Steering Wheel and Column. The scan tool can be used to view the torque sensor value.

Test Description

The number below refers to the step number on the diagnostic table.

2: Tests the torque sensor in its active state.

DTC C0545

Step Action Values Yes

No

Schematic Reference: Power Steering System Schematics

Connector End View Reference: Power Steering System
Connector End Views

Did you perform the
Diagnostic System Check-

Goto
Diagnostic































































































































2006 Chevrolet Equinox LT

2006 STEERING Power Steering System - Equinox & Torrent

and the instrument panel cluster (IPC) message center to perform the system functions. The
PSCM, torque sensor, nor the EPS motor are serviced separately from each other or from the
steering column. Ant EPS components diagnosed to be malfunctioning requires replacement
of the steering column assembly, also known as the EPS assembly.

Torque Sensor

The PSCM uses a torque sensor as it's main input for determining the amount of steering
assists. The steering column has an input shaft, from the steering wheel to the torque sensor,
and an output shaft, from the torque sensor to the steering shaft coupler. The input and
output shafts are separated by a torsion bar, where the torque sensor is located. The sensor
consists of a compensation coil, detecting coil, and 3 detecting rings. These detecting rings
have toothed edges that face each other. Detecting ring 1 1s fixed to the output shaft,
detecting rings 2 and 3 are fixed to the input shaft. The detecting coil is positioned around
the toothed edges of detecting rings 1 and 2. As torque 1s applied to the steering column shaft
the alignment of the teeth between detecting rings 1 and 2 changes, which causes the
detecting coil signal voltage to change. The PSCM recognizes this change in signal voltage
as steering column shaft torque. The compensation coil is used to compensate for changes in
electrical circuit impedance due to circuit temperature changes from electrical current and
voltage levels as well as ambient temperatures for accurate torque detection.

EPS Motor

The EPS motor 1s a 12 volt brushed DC reversible motor with a 65 amp rating. The motor
assists steering through a worm shaft and reduction gear located in the steering column
housing.

Power Steering Control Module (PSCM)

The PSCM uses a combination of torque sensor inputs, vehicle speed, calculated system
temperature and the steering calibration to determine the amount of steering assist. When the
steering wheel 1s turned, the PSCM uses signal voltage from the torque sensor to detect the
amount of torque being applied to the steering column shaft and the amount of current to
command to the EPS motor. The PSCM receives serial data from the engine control module
(ECM) to determine vehicle speed. At low speeds more assist 1s provided for easy turning
during parking maneuvers. At high speeds, less assist is provided for improved road feel and
directional stability. The PSCM nor the EPS motor are designed to handle 65 amps
continuously. The PSCM will go into overload protection mode to avoid system thermal
damage. In this mode the PSCM will limit the amount of current commanded to the EPS
motor which reduces steering assist levels. The PSCM also chooses which steering
calibration to use when the ignition is turned ON, based on the VIN. The PSCM contains all
8 of the steering calibrations which are different in relation to the vehicles RPO's. The PSCM
has the ability to detect malfunctions within the EPS system. Any malfunction detected will
cause the IPC message center to display the PWR STR (or Power Steering) warning
message.










