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Vehicle Dynamic Suspension -

Air Suspension - General Specification

Item | Specification
Ride height:
Off road 55 mm (2.1 in) above standard
/Access - reselectable whilst vehicle is|50 mm (1.9 in) below standard
moving
ITrim height Configured using T4 plus special tools
Height sensors:
Location la per vehicle - one sensor for each wheel

Height sensor arm colour coding:

Left hand side, front and rear

WHITE

Right hand side, front and rear

BLACK

Height sensor operating voltages:

Supply voltage

5 volts - supplied by air suspension ECU

Output voltage

Left hand front and right hand rear - Decreases to 0.5 volts with bump travel.
Right hand front and left hand rear - Decreases to 4.5 volts with bump travel

Spring/damper modules:

Type

[Guided air spring surrounding twin tube damper

Pressures:

Normal - Front

800 to 1000 kPa (8.0 to 10.0 bar) (116.0 to 145.0 Ibf/in2)

Normal - Rear

500 to 800 kPa (5.0 to 8.0 bar) (72.5 to 116.0 Ibf/in2)

Burst pressure

3500 kPa (35 bar) (507.5 Ibf/in2)

Maximum spring pressure - Full bump
at gross vehicle weight

Approximately 2700 kPa (27 bar) (391.5 Ibf/in2)

Air compressor:

Supplied with air drier, electrically switched, pilot operated exhaust valve and
double temperature sensors

Controlled by

ECU

Maximum pressure

1680 kPa (16.8 bar) (243.6 Ibf/in2)

Air reservaoir:

Volume

9 litres (0.31 cu.ft)

Working pressure

1750 kPa (17.5 bar) (253.75 Ibf/in2)

Maximum operating pressure

2300 kPa (23 bar) (333.5 Ibf/in2)

Reservoir valve block

Incorporates pressure sensor to monitor spring and air reservoir pressures

\Valve blocks:

Front

2 corner valves, 1 cross link valve - all mounted on front bumper armature

Rear

2 corner valves, 1 cross link valve - all mounted on left hand rear spring tower

General Specifications

Item Specification

Gap between underside of the toe link rubber boot and the chassis bracket

10.0 mm (0.393 in)

Torque Specifications

Description Nm | Ib-ft

Air suspension compressor bolts 10 |7
Air suspension compressor lower cover bolts 10 |7
Voss connector to the front solenoid valve block 2.5 1.7
Voss connector to the front and rear air springs 3.5 2.6
\Voss connector to the rear solenoid valve block 2.5 1.7
\Voss connector to the air suspension reservoir 5 4
Voss connector to the air suspension reservoir solenoid valve block 2.5 1.7
Air suspension control module bolt 10 |7
Air suspension reservoir bolts 23 (17
* Stabilizer bar link nuts 115 85
Toe link bolt 175 |129
Toe link inner ball joint retaining nut 133 |98
Toe link nut 103 |76
Toe link adjustment locking nut 130 |96
Lower front arm camber adjusting bolt 275 |203
Lower arm rear castor adjusting bolts 275 203
ITrack rod end locking nuts 53 [39
Rear camber adjusting bolts 133 |98
Front and rear air spring/shock absorber to the suspension turret nuts 63 |46
Front and rear air spring/shock absorber to the lower suspension arm nut and bolt 300 221
* Front and rear air spring/shock absorber top nut 98 [72
Heat shield bolts 10 |7
*+ Halfshaft nut 350 [258
Wheel speed sensor bolt 10 |7
Brake disc dust shield bolts 10 |7
Wheel hub bolts 115 |85
* Lower arm ball joint retaining nut 115 |85
* Tie-rod end ball joint 76 |56
Suspension height sensor Torx bolts 2.2 1.5
Road wheel nuts 140 |103

* New nut must be fitted



+ Stake nut on completion of tightening
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Vehicle Dynamic Suspension - Vehicle Dynamic Suspension

Description and Operation

Dynamic Suspension - Component Location

e NOTE: Right hand drive vehicle shown
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8 - Rear LH air spring damper module
9 - Air filter
10 - Rear valve block
11 - Rear LH height sensor
12 - Upper acoustic cover
13 - Lower acoustic cover
14 - Air supply unit
15 - Reservoir valve block
16 - Air reservoir
17 - Front LH height sensor
18 - Front LH air spring damper module
19 - Front valve block
GENERAL

e NOTE: This section covers the air suspension control system.

Front suspension is detailed in a separate section.
For additional information, refer to: Front Suspension (204-01 Front Suspension, Description and Operation).

Rear suspension is detailed in a separate section.
For additional information, refer to: Rear Suspension (204-02 Rear Suspension, Description and Operation).

Terrain Response™ is detailed in a separate section.
For additional information, refer to: Ride and Handling Optimization (204-06 Ride and Handling Optimization, Diagnosis and
Testing).

The dynamic suspension system is a four corner air suspension system which is fitted to higher specification vehicles in place of
the conventional damper and coil spring suspension used on non-air suspension models.

The dynamic suspension system is electronically controlled by an air suspension control module which controls the air supply unit,
reacts to inputs from four height sensors and distributes air around the system via valve blocks.

The main air suspension system components are:

Air suspension control module

Air supply unit

Four height sensors

Three valve block assemblies

Reservoir

Air harness

Four suspension air spring damper modules.

The four corner air suspension system maintains the vehicle height under all operating conditions by controlling the mass of air in
the air springs. The air suspension control module uses signals from the four height sensors to maintain the correct suspension
height. This is achieved by operating pneumatic control valves to increase or decrease the mass of air in the air spring damper
modules.

The air suspension system has three driver selectable, pre-determined ride heights. A driver interface indicates the selected ride
height and direction of movement. Additional information is also relayed to the driver via the instrument cluster message center
(where fitted) and by audible wamings also transmitted by the instrument cluster.

Height changes can only be made when the engine is running and the driver's and passenger doors are closed.

Access height can be selected with the engine not running, within 40 seconds of moving the ignition switch to the off position
provided the driver's door has not been opened in this time.

The air suspension can be controlled manually by the driver using a switch on the center console to select the required height
change.

Schematic Pneumatic Circuit
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Item Part Number Description
1 - Compressor
2 - Compressor temperature sensor
3 - Air dryer
4 - Reservoir
5 - Front LH air spring damper module
6 - Front valve block
7 - Cross link valve
8 - Front RH air spring damper module
9 - Front RH comer valve
10 - Front LH corner valve
11 - Reservoir control valve
12 - Pressure sensor
13 - Rear RH corner valve
14 - Rear RH air spring damper module
15 - Cross link valve
16 - Rear valve block
17 - Rear LH corner valve
18 - Rear LH air spring damper module
19 - Inlet air filter
20 - Pilot exhaust valve
21 - Exhaust
22 - Air silencer
23 - Pressure relief and exhaust valve
24 - Motor temperature sensor
25 - Electric motor

OPERATING MODES

Using the air suspension switch, the driver is able to manually select one of four ride states:



® ON-ROAD - this height is the normal operating height of the vehicle

® OFF-ROAD - this height is higher than the on-road height and provides improved ground clearance, approach, departure and
breakover angles

® ACCESS - this height is lower than the on-road height and makes entering and exiting the vehicle easier for the occupants

® CRAWL (Locked at access) - this height allows the vehicle to be driven at the access height at low speeds to provide
increased roof clearance in low car parks etc.

* NOTE: Vehicle height changes are prevented if the air suspension control module receives a 'Door Open' signal from the Central
Junction Box (CJB).

An additional 'TRANSPORTATION' mode is also available but is only selectable using the Land Rover approved diagnostic
equipment.

An additional function allows the vehicle to be raised or lowered from outside of the vehicle when the vehicle is stationary. For
example, this may assist with the attachment of a trailer and is achieved using the buttons on the remote handset and the
ignition switch in the off position. The remote handset can be programmed to perform a number of additional functions.

For additional information, refer to: Handles, Locks, Latches and Entry Systems (501-14 Handles, Locks, Latches and Entry
Systems, Description and Operation).

If the air suspension control module senses that the vehicle has grounded and lost traction, the control module can temporarily
increase and/or redistribute the volume of air supplied to the affected air spring(s) to maximize the available traction. This is
known as extended mode and will be indicated to the driver by the lamps on the air suspension switch flashing, and messages
displayed in the instrument cluster message center.

If the air suspension control module senses that the vehicle is prevented from moving upwards or downwards during a height
change or leveling correction, the control module will adopt a safe state and further height changes will be suspended.

If a fault is detected by the air suspension control module, the control module will reduce the system functionality dependent on
the type and severity of the fault. The control module will also store a fault code which can be retrieved using the Land Rover
approved diagnostic equipment. If a severe fault occurs, the control module will attempt to put the vehicle in a safe condition. A
fault is relayed to the driver by the illumination of the air suspension warning indicator, the instrument cluster message center
and an audible warning emitted from the instrument cluster.

If the detected fault is minor and does not affect vehicle safety, the air suspension warning indicator in the instrument cluster will
illuminate in an amber color and the fault should be rectified at the earliest opportunity. If a more severe fault is detected, the
waming indicator will illuminate in a red color above 31 mph (50 km/h) vehicle speed, and the vehicle should be driven with care
until the fault is rectified. An audible warning is emitted by the instrument cluster sounder when the warning indicator is
illuminated. The indicator will change to an amber color and the audible warning will stop when the vehicle speed is reduced.

Air Suspension Switch Mode Lamps

Item Part Number Description

- Crawl mode lamp

- Access mode lamp

- Lowering lamp

- On-road mode lamp

- Air suspension switch

Raising lamp

- Off-road mode lamp

- Terrain Response™ rotary control

- Transfer box range switch
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- Hill Descent Control (HDC) switch




On-Road Mode
This is the normal ride height for the vehicle.
Off-Road Mode

Off-road mode will only be activated if the vehicle speed is less than 25 mph (40 km/h). The vehicle will be raised 55 mm (2.2 in)
higher than the on-road mode to provide additional body clearance and improved approach, departure and breakover angles. If the
vehicle speed exceeds 31 mph (50 km/h), the air suspension control module will automatically lower the vehicle to the on-road
mode height. At 25 to 28 mph (40 to 45 km/h) a message is displayed in the message center to warn the driver to slow down or
the vehicle will lower.

e NOTE: The suspension can be automatically set to off-road mode when some Terrain Response programs and low range are
selected.

Access Mode

Access mode lowers the vehicle body height by 50 mm (2 in) and provides easier entry, exit and loading of the vehicle. Access
mode can be pre-selected when the vehicle is moving. The vehicle will partly lower as the vehicle speed decreases, lowering to
the full access mode height when the vehicle reaches 5 mph (8 km/h). If the required road speed is not reached within a
predetermined time, the air suspension will return the vehicle to the previously selected height.

Access mode can be selected at any vehicle speed. When access mode is selected, the response of the air suspension system will
depend on the vehicle speed:

® If the vehicle speed is more than 12.5 mph (20 km/h), the air suspension control module will wait for up to one minute for
the vehicle speed to be reduced. The access mode lamp and the lowering lamp will flash while the air suspension control
module waits for the vehicle speed to be reduced, the on-road mode lamp will remain illuminated. If the vehicle speed is
not reduced sufficiently, the access mode request will be cancelled after 1 minute.

® If the vehicle speed is less than 12.5 mph (20 km/h), the air suspension control module will lower the suspension to a part
lowered height and will remain at this height for up to one minute. The on-road mode lamp will extinguish as the air
suspension control module lowers the suspension to the part lowered height. The access mode lamp and the lowering lamp
will illuminate. When part lowered is reached, the 'lower' lower lamp will flash. If the vehicle speed is not reduced to less
than 5 mph (8 km/h) in the one minute period, the access mode request will be cancelled.

® If the vehicle speed is less than 5 mph (8 km/h), the suspension will be lowered to access mode immediately. The access
mode lamp and the lowering lamp will illuminate. When the access mode height is reached, the lowering lamp will be
extinguished.

Access height may be selected up to 40 seconds after the ignition is turmed off, provided that the driver's door has not been
opened within this time.

The suspension will automatically rise from access mode when the vehicle speed exceeds 6.2 mph (10 km/h). If access mode was
selected directly from off-road mode then the system will return to off-road mode when the vehicle speed exceeds 6.2 mph (10
km/h). Otherwise the system will lift the suspension to On-road height.

Selecting Access Mode Directly from Off-Road Mode

When the suspension is in off-road mode height, pressing the air suspension switch once and then a second time before the
lowering lamp is extinguished, the control module will lower the suspension to access mode height. The control module will
remember to return the suspension to off-road height automatically if the vehicle speed increases above 6.2 mph (10 km/h).

Crawl (Locked at Access) Mode

Crawl mode allows the vehicle to driven at access height. The vehicle is locked in access height and can be selected at a speed of
less than 21.7 mph (35 km/h) and can be driven at low speeds to improve clearance in areas with restricted headroom, i.e. car
parks. If the vehicle exceeds 24.8 mph (40 km/h), crawl mode will be cancelled and the vehicle will return to on-road height.

Crawl mode allows the vehicle to be driven at low speeds with the suspension locked at the access mode height. This allows the
vehicle to be driven in low car parks etc. with increased roof clearance.

Crawl mode can be selected from Normal or Access ride heights up to 21.7 mph (35 km/h), with a long press of the switch in the
down direction. The access mode lamp and the crawl mode lamp will be illuminated. When the control module is in crawl mode,
on-road mode height will be selected automatically if the vehicle speed exceeds 25 mph (40 km/h). At 18.6 to 21.7 mph (30 to 35
km/h) a message is displayed in the message center to warn the driver to slow down or the vehicle will raise. Crawl mode can also
be manually cancelled by moving the switch in the up direction for 1 second. The crawl mode lamp will be extinguished.

Automatic Height Change Warnings

When the suspension is in off-road mode, access mode or crawl mode height, the air suspension control module will change the
suspension height automatically when the vehicle speed exceeds predetermined thresholds.

When the suspension is at off-road mode or crawl mode height, the control module issues a warning to advise the driver that the
vehicle is approaching the speed threshold. The instrument cluster sounder will emit a chime, a message will be displayed in the
message center and the on-road mode lamp and either the raising or lowering lamp will flash.

The off-road mode or crawl mode height speed warning is removed when the vehicle speed is reduced.
SPECIAL MODES

Door Open Functionality

If one or more of the vehicle doors are opened during a height change when the vehicle is stationary, the air suspension control
module will restrict further height change. The door open signal is transmitted by the CIJB on the high speed CAN bus and received
by the air suspension control module. This keeps the vehicle level to the set height when a door opens to allow for changes in
loading conditions.

A hardwired door status signal is also transmitted from the CIB to the air suspension control module. This signal provides door
status information when the high speed CAN bus is off, i.e.; during periodic re-leveling.

The lamp on the air suspension switch for the target mode height will remain illuminated and the raising or lowering lamp will



flash.

If all of the doors are closed within 90 seconds, the height change will resume. If the 90 second period is exceeded and all of the
doors are not closed, the height change will be cancelled. The mode lamps showing the previously selected height and the target
height will be illuminated. The mode height change can be reselected by operating the switch, however, if the vehicle is driven at
speed of more than 5 mph (8 km/h) the control module will continue to raise or lower the vehicle to the target mode height.

Extended Mode

If the vehicle becomes grounded and the traction control becomes operational, the air suspension control module automatically
increases the mass of air in the air springs to raise the vehicle clear of the obstruction. Extended mode is activated automatically
and cannot be selected manually.

When the air suspension control module has activated the extended mode, the off-road mode lamp will flash if the suspension is
above off-road mode height. The off-road mode and on-road mode lamps will flash if the suspension is between off-road mode
and on-road mode heights. The on-road mode and access mode lamps will flash if the suspension is between on-road mode and
access mode. A message will also be displayed in the message center.

To exit the extended mode, press the air suspension switch briefly in the up or down position or drive the vehicle at a speed of
more than 2 mph (3 km/h) for 45 seconds.

Additional Lift in Extended Mode

In later software a feature is available to provide additional body clearance when in extended mode. When extended mode has
been invoked and the automatic lifting of the vehicle is complete, the driver can request an additional lift of the vehicle. This can
be particularly useful when extended mode has to be activated on soft surfaces.

The additional lift can be requested once the raising lamp has extinguished. Press and hold the switch in the up direction for 3
seconds whilst simultaneously depressing the brake pedal. A chime from the instrument cluster will sound to confirm that the
request has been accepted. The raising symbol will be illuminated while the vehicle is being lifted.

Suspension Prevented From Moving

If the air suspension control module is attempting to change the suspension height and it detects that the suspension is
prevented from moving, the control module will stop all suspension movement. This can be caused by jacking the vehicle,
attempting to lower the vehicle onto an object or raising the vehicle against an obstruction.

The air suspension switch lamps operate as described for extended mode and the same message is displayed in the message

center. To start the air suspension system operating, press the air suspension switch briefly in the up or down position, or drive
the vehicle at a speed of more than 2 mph (3 km/h) for 45 seconds.

High Speed Mode

In later software a high speed mode is introduced. High speed mode is a non-selectable, automatic mode which lowers the vehicle
height by 20 mm to improve vehicle handling. This feature is fully automated and is 'invisible' to the driver.

If the vehicle speed exceeds 100 mph (160 km/h) for more than 5 seconds, the air suspension control module initiates the high

speed mode. When the vehicle speed reduces to less than 80 mph (130 km/h) for more than 30 seconds, the vehicle returns to
‘on-road' height. This function is cancelled if a trailer is connected to the trailer socket.

Periodic Re-leveling
When the vehicle is parked, the air suspension control module 'wakes up' two hours after the ignition was last switched off and

then once every six hours. The vehicle height is checked and if the vehicle is not level within a pre-set tolerance, small downwards
height adjustments may be made automatically.

Transportation Mode

Transportation mode is a factory set mode which locks the suspension to enable the vehicle to be safely lashed to a transporter.
Transportation mode can only be selected or deselected using the Land Rover approved diagnostic equipment.

When the ignition switch is switched off, the vehicle will be lowered onto the bump stops. This ensures that the securing straps
do not become loose should air leak from the air springs.

When the engine is running, the air supply unit will operate to raise the vehicle height, allowing the vehicle to be loaded. When

the ignition switch is subsequently switched off, the vehicle will again lower onto the bump stops. An audible warning will be
emitted from the instrument cluster sounder until the vehicle has reached the higher transportation height.

AIR SUSPENSION CONTROL MODULE
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Item Part Number Description
1 - Air suspension control module
2 - Connector C2321
3 - Connector C2320
4 - Connector C2030
5 - Connector C0867

The air suspension control module is located behind the instrument panel, on the driver's side 'A' pillar. The control module is
attached to the 'A' pillar with a single screw and two plastic clips.

Calibration

A calibration routine is performed using the Land Rover approved diagnostic equipment to access the position of each corner of the
vehicle, and record the settings in the ECU memory. Once set, the calibration is not required to be performed unless the air
suspension control module is removed or replaced, a height sensor is removed or replaced or a suspension arm to which the
sensor is connected is removed or replaced. If the removed height sensor is subsequently refitted, the calibration procedure will
have to be performed to ensure the integrity of the system.

If the air supply unit, the reservoir, a valve block, a damper module or the air harness is removed or replaced, the system will not
require recalibration.

Inputs and Outputs

The air suspension control module uses four haress connectors for all inputs and outputs.

The air suspension control module uses inputs received on the CAN bus from other vehicle systems. The system uses longitudinal
acceleration, lateral acceleration, steering angle and wheel speed data to control the suspension operation in differing driving
conditions.

The system will react differently if one or more of these data inputs is missing or incorrect, for example, if the steering angle
sensor is missing or incorrect, the air suspension control module assumes a default value of zero which may result in some
unnecessary leveling activity.

Air Supply Unit Relay

The air supply unit relay is located in the battery junction box in the engine compartment. The relay is connected directly to the
battery via fusible link 10E (60A). The relay coil is connected to and controlled by the air suspension control module. The relay is
used by the air suspension control module to control the operation of the compressor.

When air supply unit operation is required, the air suspension control module supplies power and ground for the relay coil which
energizes, closing the relay contacts. This allows battery voltage via the fusible link to pass through the relay and operate the air
supply unit electric motor and the compressor.

The battery voltage is also passed from the relay, via a splice joint in the harness, to the air suspension control module and is
used as a signal that the relay is operating.

System Inhibits

A number of conditions exist where a change of ride height is undesirable. To counter this, the air suspension control module is
programmed with a number of system inhibits. If any of the conditions detailed below exist, the air suspension control module will
suspend height changes and height corrections.

Compressor

The temperature sensors located within the compressor protect the compressor from overheating. If the compressor temperature
rises above set limits, the air suspension control module will inhibit the compressor operation. These limits are shown in the
following table:

Compressor Head Temperature Sensor

Lifting Filling Reservoir
Stop 140°C (284°F) 130°C (266°F)
Start 120°C (248°F) 110°C (230°F)

Compressor Brush Temperature Sensor




Lifting Filling Reservoir
Stop 140°C (284°F) 130°C (266°F)
Start 120°C (248°F) 110°C (230°F)
Cornering

If the air suspension control module registers a cornering force greater than 0.2g it will inhibit all height changes and corrections.
The system will remain inhibited until the cornering force falls to less than 0.15g. The air suspension control module receives a
message from the lateral acceleration sensor (which is an integral part of the ABS yaw rate sensor) on the high speed CAN bus for
the comering force.

Rapid Acceleration

If the air suspension control module registers a rapid acceleration greater than 0.2g it will inhibit all height changes and
corrections. The system will remain inhibited until the rapid acceleration falls to less than 0.15g. Acceleration is calculated by the
air suspension control module from a vehicle speed signal received via the high speed CAN bus.

Rapid Deceleration

If the air suspension control module registers a rapid deceleration smaller than -0.2g it will inhibit all height changes and
corrections. The system will remain inhibited until the rapid deceleration rises above -0.15g. Deceleration is calculated by the air
suspension control module from a vehicle speed signal received via the high speed CAN bus.

Vehicle Jack

The air suspension control module will inhibit all height changes and corrections if it detects a corner lowering too slowly for more
than 1.2 seconds. This is interpreted as the corner identified as moving too slowly being supported on a jack. In this situation,
the corner height will not change when air is released from the air spring because the jack acts as a mechanical prop. The system
will remain inhibited until any of the following conditions exist:

® The air suspension switch is moved to the up or down position
® Vehicle speed rises to more than 2 mph (3 km/h) for more than 45 seconds.

Door Open

The air suspension control module will stop all height change requests while any of the doors are open. Vehicle leveling continues
with a door open by keeping the vehicle at the height when the door was opened if the vehicle load changes.

Diagnostics

The air suspension control module can store fault codes which can be retrieved using the Land Rover approved diagnostic
equipment. The diagnostic information is obtained via the diagnostic socket which is located in the lower instrument panel closing
panel, on the driver's side, below the steering column.

The diagnostic socket allows the exchange of information between the various control modules on the bus systems, and the Land
Rover approved diagnostic equipment. This allows the fast retrieval of diagnostic information and programming of certain functions
using the Land Rover approved diagnostic equipment.

Fault Detection

The air suspension control module performs fault detection and plausibility checks. Fault detection is limited to faults that the
control module can directly measure as follows:

Sensor electrical hardware faults
Valve electrical hardware faults
Sensor and actuator supply faults
Bus failures

Control module hardware errors.

Plausibility checks are checks on signal behavior, as follows:

® Average height does not change correctly
- Height changes too slowly
® Gallery pressure
- Does not increase fast enough when reservoir filling requested
- Increases when system is inactive
- Too low when lifting is requested
- Increases too rapidly when filling reservoir
- Does not decrease when gallery is vented
- Pressure varies too much when inactive.
® Compressor temperature
- Sensor voltage too large - head and brush sensors (short circuit to battery)
- Takes too long to be readable after suitable compressor run time - head and brush sensors
- Does not increase when compressor active - head sensor only
® Sensor activity
- Signal floating
- Constant articulation when moving

When a fault is detected, the air suspension control module will attempt to maintain a comfortable ride quality and where
possible will retain as much functionality as possible.

The system functionality depends on the severity of the fault.
Faults

Faults are categorized into order of severity and effect on the system as follows (with 1. being a minor fault and 5. being a major
fault):

® Height sensor faults (hardware faults) and reservoir valve block failure

- Retain full functionality with no 'refinements’, e.g. cross-link valves inoperative, no compensation for uneven surfaces.
® Pressure sensor faults, compressor faults, corner valves stuck shut

- Road speed signal not available

- Vehicle returns to on-road mode height when next requested



- Levels at 'current' height.

® Reservoir valve stuck open, exhaust valve stuck shut if below on-road mode height, corner valves stuck open if above

on-road mode height

- Vehicle returns to on-road mode height when next requested
- Does not level at 'current' height.

® Failure of multiple height sensors, cross-articulation when driving, calibration corrupted
- Vehicle lowers to bump stops.

® ABS module failure, CAN bus failure
- If the air suspension control module loses communications with the ABS module or the ABS module reports a fault,
the air suspension control module immediately returns to the 'default' height, which is below the on-road ride height.
Once at the default height, the control module will continue to level the vehicle at this height. It is unlikely that the
fault will be in the air suspension control module. When the fault is repaired, the air suspension control module will
resume full functionality but the error will remain in the control module memory.

For major faults the control module will not level the vehicle at the 'current’ ride height. The control module freezes height
changes until it receives a manual or automatic request for height change. The control module will return to standard height if
possible and freezes once standard height is achieved.

If the suspension is above the on-road height and the air suspension control module cannot lower the suspension, all height
changes will be frozen. The control module will issue a message on the high speed CAN bus which is received by the instrument
cluster which displays a maximum advisable speed in the message center. an immediate 'freeze' of the vehicle height is caused by
the following:

® Failure of more than one height sensor - vehicle on bump stops

® Implausible articulation symptoms detected - vehicle on bump stops

® Valve or solenoid failure - comer valve stuck open below on-road mode height or exhaust valve stuck shut above on-road
mode height

® Stuck cormer or whole vehicle (diagnosed using plausibility of the sensor inputs).

If height change is not possible, e.g. exhaust valve failed closed at off-road height or compressor failed at access height, the
control module will not level or change height.

If the air suspension control module has a hardware fault, the control module will disable all air suspension functions. Detectable
hardware errors include memory error, control module failure, calibrations errors.

Fault Messages

The air suspension has two methods which it can use to inform the driver of a fault in the air suspension system; the air
suspension switch LED's and the instrument cluster message center.

When minor faults occur and the air suspension control module is able to level the vehicle to the 'current' ride height, the air
suspension switch LED's will display the current ride height.

If the air suspension control module suffers a major failure and there is no air suspension control, all the control switch LED's will
remain off.

If a fault occurs and the air suspension control module can determine the ride height and the vehicle is not above on-road mode
height, the driver will be notified via an 'air suspension fault max speed 30 mph (50 km/h)' message, displayed in the message
center.

If the control module cannot determine the height of the vehicle, or the vehicle is above on-road mode height, cannot be lowered
and the vehicle speed is too high, an air suspension fault message is displayed.

If the vehicle is restricted to on-road mode height an air suspension fault normal height only message is displayed.

AIR SUSPENSION SWITCH



Item Part Number Description

- Crawl mode lamp

- Access mode lamp

- Lowering lamp

- On-road mode lamp

Air suspension switch

- Raising lamp

- Off-road mode lamp

- Terrain Response™ rotary control
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- Transfer box range switch

10 - Hill Descent Control (HDC) switch

The air suspension control switch is located in the center console, behind the manual or automatic transmission selector lever.
The switch is a three position, non-latching switch which allows selection of the following driver selectable modes:

Off-road mode

On-road mode

Access mode

Crawl (locked at access) mode.

The air suspension switch can be moved forwards or backwards from its central position. The switch is non-latching and returns to
the central position when released. The switch completes an earth path to the air suspension control module when operated. This
earth path is completed on separate wires for the raise and lower switch positions, allowing the control module to determine
which selection the driver has made.

The switch has six symbols which illuminate to show the current selected height and the direction of movement. The raise and
lower symbols will flash and a warning tone will be emitted from the instrument cluster sounder when a requested height change
is not allowed, i.e. vehicle speed too fast.

A flashing symbol indicates that the air suspension system is in a waiting state or that the system will override the driver's
selection because the speed threshold is too high.

The driver can also ignore the system's wamings signals and allow the height to change automatically. For example, increasing

the vehicle speed to more than 25 mph (40 km/h) will cause the control module to automatically change the ride height from
off-road mode to on-road mode.

FRONT AND REAR AXLE VALVE BLOCKS



Item Part Number Description
1 - Isolation rubber mounts (3 off)
2 - Location slots
3 - Front valve block, valves and solenoid assembly
4 - Front bumper armature
5 - Electrical connector
6 - LH air spring damper module air harness connection
7 - Air inlet/outlet connection
8 - RH air spring damper module air harness connection
9 - Rear valve block, valves and solenoid assembly
10 - RH air spring damper module air harness connection
11 - Air inlet/outlet connection
12 - LH air spring damper module air harness connection
13 - Rear suspension turret

The front and rear axle valve blocks are similar in their design and construction and control the air supply and distribution to the
front or rear pairs of air spring damper modules respectively. The difference between the two valves is the connections from the
valve block to the left and right hand air spring damper modules and the valve size. It is important that the correct valve block is
fitted to the correct axle. Fitting the incorrect valve block will not stop the air suspension system from functioning but will result
in slow raise and lower times and uneven raising and lowering between the front and rear axles.

The front valve block is attached to the right hand end of the front bumper armature assembly. The valve block has three
attachment lugs which are fitted with isolation rubber mounts. The rubber mounts locate in slots in the armature. The valve lugs
locate in the holes above the slots and are pushed downwards into positive location in the slots.

The rear valve block is located on the forward face of the left hand rear suspension turret. The valve block has three attachment
lugs which are fitted with isolation rubber mounts which locate in a bracket with three slotted holes. The bracket is attached to
the left hand side of the chassis. The isolation rubber mounts locate in the 'V' shaped slots and are pushed downwards into
positive location in the slots.

The front and rear valve blocks each have three air pipe connections which use 'Voss' type air fittings. One connection is an air
pressure inlet/outlet from the reservoir valve block. The remaining two connections provide the pressure connections to the left
and right hand air springs.

Each valve block contains three solenoid operated valves; two corner valves and one cross-link valve. Each of the valve solenoids
is individually controlled by the air suspension control module. The solenoids have a resistance value of 2 Ohms at a temperature
of 20°C (68°F).

Corner Valves

The corner valves control the flow of air into and out of the individual air springs. When the solenoid is de-energized, the corner
valves are held in a closed position by internal springs. When the solenoid is energized, the valve armature moves and allows air
to flow into or out of the air spring.

Cross Link Valves

The cross-link valve provides a connection between the two air springs on the same axle. When de-energized, the cross-link valve

prevents air passing from one air spring to another. When the solenoid is energized, the valve spool moves and allows air to pass
from one air spring to the other. This increases wheel articulation and improves ride comfort at low vehicle speeds.

RESERVOIR VALVE BLOCK
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Item Part Number Description

- Chassis mounting bracket

- Location slot

- Isolation rubber mounts (3 off)

- Electrical connector

Reservoir valve block, valves and solenoid assembly

N Reservoir connection

- Rear valve block connection

- Front valve block connection

OO (NO|U|AWIN|-
]

- Air supply unit connection

10 - Pressure sensor

The reservoir valve block controls the storage and distribution of air from the reservoir. The reservoir valve block also contains the
system pressure sensor.

The reservoir valve block is attached to a bracket on the outside of the left hand chassis rail, between the reservoir and the air
supply unit. The valve block is located within the air supply unit acoustic box to protect it from dirt ingress and damage from
stones. The valve block has three attachment lugs which are fitted with isolation rubber mounts which locate in the chassis
bracket which has three slotted holes. The isolation rubber mounts locate in the 'V' shaped slots and are pushed downwards into
positive location in the slots.

The valve block has four air pipe connections which use 'Voss' type air fittings. The connections provide for air supply from the air
supply unit, air supply to and from the reservoir and air supply to and from the front and rear valve blocks. The connections from
the air supply unit and the front and rear control valves are all connected via a common gallery within the valve and therefore are
all subject to the same air pressures.

The valve block contains a solenoid operated valve which is controlled by the air suspension control module. The solenoid valve
controls the pressure supply to and from the reservoir. The solenoid has a resistance value of 2 Ohms at a temperature of 20°C
(68°F). When energized, the valve spool moves allowing air to pass to or from the reservoir.

The valve block also contains a pressure sensor which can be used to measure the system air pressure in the air springs and the
reservoir. The pressure sensor is connected via a harness connector to the air suspension control module. The control module
provides a 5V reference voltage to the pressure sensor and monitors the return signal voltage from the sensor.

Using this sensor, the control module controls the air supply unit operation and therefore limits the nominal system operating
pressure to 244 Ibf/in2 (16.8 bar gage).

AIR SUPPLY UNIT
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Item Part Number Description

- Mounting bracket

- Air dryer

- Pilot exhaust valve solenoid and temperature sensors harness connector

- Motor harness connector

- Pilot exhaust valve

- Exhaust valve

- Isolation mounting rubber (2 off)

1
2
3
4
5 - Intake port
6
7
8
9

- Electric motor

10 - Isolation mounting rubber (1 off)

11 - Pilot air pipe

12 - High pressure supply to air suspension system
13 - Compressor cylinder head temperature sensor
14 - Compressor

The air supply unit is located on the outside of the left hand chassis rail, forward of the upper control arm. The unit is attached to
the chassis rail with three bolts and is protected by an acoustic box.



Acoustic Box

Item Part Number Description
1 - Upper cover
2 - Lower cover
3 - Air supply unit
4 - Reservoir valve block

The acoustic box, which comprises of two parts; upper and lower, surrounds the air supply unit. The acoustic box is a plastic
molding which is lined with an insulating foam which controls the operating noise of the air supply unit. The reservoir valve block
is also located in the acoustic box, forward of the air supply unit.

The air supply unit comprises the following major components:

A piston compressor

A 12V electric motor

A solenoid operated pilot valve
An exhaust valve

An air dryer unit

The air supply unit can be serviced in the event of component failure, but is limited to the following components; air dryer, pilot
exhaust pipe and the rubber mounts.

The air supply unit is attached to a bracket which is bolted to the chassis. The unit is mounted to the bracket with flexible
isolation mounting rubbers which assist with preventing operating noise being transmitted to the chassis.

Removal of the air supply unit does not require the whole air suspension system to be depressurized. The front and rear valve
blocks and the reservoir valve block are normally closed when de-energized, preventing air pressure in the air springs and the
reservoir escaping when the unit is disconnected.

There are a number of conditions that will inhibit operation of the air supply unit. It is vitally important that these system inhibits
are not confused with a system malfunction. A full list of air supply unit inhibits are given in the air suspension control module
section in this chapter.

Air Supply Unit - Sectional View



Item Part Number Description
1 - Exhaust valve cap
- Plunger
3 - Valve seat
4 - Intake silencer port
5 - Delivery valve
6 - Valve guide
7 - Cylinder head
8 - Dryer case
9 - Desiccant
10 - Pilot exhaust line
11 - Isolation rubber mount
12 - Motor assembly
13 - Crankcase
14 - Crank
15 - Crankcase cover
16 - Connecting rod
17 - Piston
18 - Pilot exhaust valve
19 = Spring - pressure relief

Pilot Exhaust Valve

A solenoid operated pilot exhaust valve is connected to the air delivery gallery, downstream of the air dryer. The pilot valve, when
opened, operates the main compressor exhaust valve. This allows the air springs to be deflated when required.

When the solenoid is energized, pilot air moves the exhaust valve plunger, allowing pressurized air from the air springs and/or
reservoir to pass via the reservoir control valve to the air supply unit.

The solenoid has a resistance value of 4 Ohms at a temperature of 20°C (68°F).
Exhaust Valve

The exhaust valve has three functions. It operates in conjunction with the pilot exhaust valve to allow air to be exhausted from
the air springs and/or the reservoir as described previously.

The valve also protects the system from over-pressure. The valve is connected into the main pressure gallery which is always
subject to the system pressure available in either the air springs or the reservoir. The valve is controlled by a spring which

restricts the maximum operating pressure to between 333.5 to 370 Ibf/in2 (23.0 to 25.5 bar).

The minimum pressure in the system is also controlled by the exhaust valve to ensure that, even when deflated, the air springs

contain a positive pressure of approximately 14.5 Ibf/in2 (1 bar gage) with respect to atmosphere. This protects the air spring by
ensuring it can still 'roll' over the piston without creasing.

Electric Motor

The electric motor is a 12V dc motor with a nominal operating voltage of 13.5V. The motor drives a crank which has an eccentric
pin to which the compressor connecting rod is attached.

The motor is fitted with a temperature sensor on the brush PCB assembly. The sensor is connected to the air suspension control
module which monitors the temperature and can suspend motor operation if an overheat condition occurs.



Compressor

The compressor comprises a motor driven connecting rod and piston which operate in a cylinder with a cylinder head. The motor
rotates the crank moving the piston up and down in the cylinder bore. The air in the cylinder is compressed with the up stroke and
is passed via delivery valve, through the air dryer into the system.

Air Dryer

The air dryer is an integral part of the air supply unit. The air dryer contains a desiccant which absorbs moisture. Pressurized air is
passed through the air dryer which removes any moisture in the compressed air before it is passed to the reservoir and/or the
system

When the air is exhausted from the system, the returning air is passed through the air dryer, regenerating the air dryer by
removing moisture from the desiccant and expelling it to atmosphere via the exhaust.

The air dryer is an essential component in the system ensuring that only dry air is present in the system. If moist air is present in
the system, freezing can occur, resulting in poor system operation or component malfunction/failure.

AIR RESERVOIR

E45182
Item Part Number Description
1 - Front bracket
2 - Reservoir
3 - Air hose connection to reservoir valve block
4 - Rear bracket

The reservoir is an air storage vessel which provides fast air suspension lift times by the immediate availability of pressurized air
into the system.

The reservoir is a steel fabrication and is located on the outside of the left hand chassis rail, in front of the air supply unit. The
reservoir has a bracket at each end which attach to the body mounting brackets on the chassis.

The rearward end of the reservoir has a 'Voss' air fitting which provides for the connection of the air hose between the reservoir
and the reservoir valve block.

The reservoir has a capacity of 550 in3 (9 liters). The nominal working pressure of the reservoir is 243.6 Ibf/in2 (16.8 bar gage),
with a maximum pressure of 333.5 Ibf/in2 (23 bar gage).

HEIGHT SENSORS

Front Height Sensor



Item Part Number Description
1 - Sensor body
2 - Electrical connector
3 - Lever arm
4 - Drop link
Rear Height Sensor
(1)
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Item Part Number Description
1 - Drop link
2 - Electrical connector
3 - Sensor body
4 - Lever arm

A height sensor is fitted in each corner of the vehicle to monitor the ride height of the vehicle. The sensor bodies are attached

with screws to brackets on the chassis rails.

Each sensor comprises a sensor body which contains a single track rotary potentiometer, a lever arm and a drop link.

The sensor lever arm has a drop link which provides the connection between the sensor and the suspension control arm. The drop

link is a serviceable component and is a push fit to the lever arm and the suspension control arm.

The sensors are connected via their harness connector to the air suspension control module which receives the signal output from
each sensor and, using preprogrammed information, converts the signal to a height for each sensor position.

The front and rear sensors are handed and are colored coded for identification as follows:




® Right hand front and rear - black colored lever
® | eft hand front and rear - white colored lever.

Calibration

A calibration routine is performed using the Land Rover approved diagnostic equipment to read the position of each corner of the
vehicle, and record the settings in the ECU memory. Once set, the calibration is not required to be performed unless the air
suspension control module is removed or replaced, a height sensor is removed or replaced or a suspension arm to which the
sensor is connected is removed or replaced. If the removed height sensor is subsequently refitted, the calibration procedure will
have to be performed to ensure the integrity of the system.

If a replacement drop link is fitted, recalibration is not required providing the sensor body is not removed from its mounting
bracket.

AIR SILENCER AND INLET AIR FILTER

E45185
Item Part Number Description
1 - Exhaust (to atmosphere)
2 - Inlet and exhaust silencer
3 - Air inlet filter
4 - Exhaust air from air supply unit
5 - Air inlet supply to air supply unit

The air silencer is required to limit any noise produced from the air supply unit during inflation or deflation of the air springs.

The silencer comprises two plastic molded cans bonded together and contains two blocks of silencing foam. A pipe connection is
molded onto each end of the silencer and provide for the attachment of the exhaust air to atmosphere pipe and the exhaust air
pipe from the air supply unit.

A secondary chamber, located around the outside of the exhaust chamber forms the silencer for the inlet air. Pipe connections are
molded onto each end of the intake silencer and provide for the attachment of the air inlet pipe from the inlet air filter and the air
inlet pipe to the air supply unit. The intake air silencer is a hollow chamber with no noise reduction foam filling.

The air intake filter is connected via a pipe to the intake silencer chamber of the air silencer unit. The filter is located in the rear
left hand comer of the body, away from possible sources of dirt and moisture.

The filter contains a foam element which removes particulate matter from the inlet air before it reaches the silencer or the air
supply unit.

AIR HARNESS
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Item Part Number Description

1 - Front axle valve block

- Pipe - Front axle valve block to front RH air spring damper module

- Front RH air spring damper module

- Front LH air spring damper module

- Pipe - Reservoir valve block to front axle valve block

- Pipe - Exhaust

- Rear RH air spring damper module

3
4
5
6 - Pipe - Reservoir valve block to reservoir
7
8
9

- Pipe - Rear axle valve block to rear RH air spring damper module

10 - Air silencer assembly

11 - Air inlet filter

12 - Pipe - Main inlet

13 - Rear LH air spring damper module

14 - Rear axle valve block

15 - Pipe - Reservoir valve block to rear axle valve block
16 - Pipe - Compressor inlet

17 - Pipe - Compressor exhaust

18 - Air supply unit

19 - Pipe - Air supply unit to reservoir valve block

20 - Reservoir valve block

21 - Reservoir

22 - Pipe - Front axle valve block to front LH air spring damper module

The air harness comprises ten separate nylon pipes which are connected between the system components with Voss connectors.
The pipes have the following diameters:

Pipe Diameter
High pressure pipes 6 mm
Compressor inlet pipe 8 mm
Inlet filter to silencer 8 mm
Compressor exhaust pipe 10 mm
Silencer exhaust pipe 19 mm

If a pipe becomes damaged, an in-line connector is available for repair purposes. The pipes are secured to the body and the
chassis with a number of plastic clips.

CONTROL DIAGRAM

e NOTE: A = Hardwired



Item Part Number Description
1 - Fuse 26E (20A)
2 - Fusible link 11E (30A)
3 - Ignition switch
4 - Fuse 35P (5A)
5 - Fusible link 10E (60A)
6 - Air supply unit relay
7 - Fuse 3E (5A)
8 - Air supply unit
9 - Compressor temperature sensor
10 - Motor
11 - Motor temperature sensor
12 - Exhaust valve solenoid
13 - Air suspension control module
14 - Central junction box
15 - Reservoir control valve
16 - Air suspension switch




Front control valve

Rear control valve

RH rear height sensor

LH rear height sensor

RH front height sensor

LH front height sensor
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Vehicle Dynamic Suspension - Vehicle Dynamic Suspension
Diagnosis and Testing

Principle of Operation

For a detailed description of the Vehicle Dynamic Suspension System and operation, refer to the relevant Description and
Operation section of the workshop manual.
REFER to: Vehicle Dynamic Suspension (204-05 Vehicle Dynamic Suspension, Description and Operation).

Inspection and Verification

&CAUTION: Diagnosis by substitution from a donor vehicle is NOT acceptable. Substitution of control modules does
not guarantee confirmation of a fault and may also cause additional faults in the vehicle being checked and/or the donor
vehicle.
e NOTE: Check and rectify basic faults before beginning diagnostic routines involving pinpoint tests.

1. 1. Verify the customer concemn.

2. 2. Visually inspect for obvious signs of mechanical or electrical damage.

Visual Inspection

Mechanical Electrical

® Air leakage ® Battery
® Air springs ® Fuse(s)
® Reservoir ® Wiring harmess physical damage or water ingress
® Compressor ® | oose or corroded electrical connectors
® Compressor air filter ® Air suspension control switch
® Pipework and unions ® Controller Area Network (CAN) circuits
® Sensor installation ® Sensors
® Valve block(s) ® Actuators
® Suspension components ® Valve block(s)

® Ajr suspension control module

3. 3. If an obvious cause for an observed or reported condition is found, correct the cause (if possible) before
proceeding to the symptom chart.

4. 4. If the cause is not visually evident, verify the symptom and refer to the Symptom Chart, alternatively check for
Diagnostic Trouble Codes (DTCs) and refer to the DTC Index.

Symptom Chart

Possible Other

Symptom Possible Message Warnings Possible Causes Action
Vehicle on bump ® Suspension ® Two chimes ® \Water ingress to Visually inspect the wiring harness
stops fault repeated wiring harness or and connectors for water ingress.
regularly Red connectors Visually inspect the system for air
indicator ® Air leak(s) leakage. Check the system mode
permanently ® \/ehicle in and calibration using the approved
illuminated transportation mode |diagnostic system. Check for
® System not implausible articulation symptoms,
calibrated or i.e. height sensor or linkage fault,
calibration corrupt |deflated air spring, under inflated
® Implausible tire etc. Note implausible
articulation articulation symptoms may be

symptoms detected |caused by an un-calibrated height
® Failure of multiple [sensor. Check for height sensor

height sensors DTCs and refer to the DTC index.
® Air suspension Refer to the warranty policy and
control module procedures manual if a module is
failure suspect.
Vehicle does not ® Suspension ® Two chimes ® \Water ingress to Visually inspect the wiring harness
sit level fault repeated wiring harness or and connectors for water ingress.
regularly Red connectors Visually inspect the system for air
indicator ® Air leak(s) leakage and refer to the guided
permanently ® Calibration corrupt |diagnostic routine on the approved
illuminated ® cross-link valve fault |diagnostic system. Check the
® Height sensor fault [system calibration using the
® Reservoir valve stucklapproved diagnostic system. For
open front and rear cross link valve tests
® FExhaust valve stuck [refer to the guided diagnostic
closed routine on the approved diagnostic
® Corner valves stuck [system. Check for height sensor
open DTCs and refer to the DTC index.
® Air suspension For reservoir and exhaust valve
control module tests refer to the guided diagnostic
failure routine on the approved diagnostic

system. Check for corner valve




Symptom

Possible Message

Possible Other
Warnings

Possible Causes

Action
DTCs and refer to the DTC index.
Refer to the warranty policy and
procedures manual if a module is
suspect.

Vehicle sits too
low

® Suspension
fault

® Hill descent
control
(HDC) fault,
system not
available

® Dynamic
stability
control
(DSC)

® Two chimes,
amber
indicator
permanently
illuminated
® QOne chime
® DSC amber
indicator
permanently
illuminated
® ABS indicator
permanently
illuminated

Water ingress to
wiring harness or
connectors

Air leak(s)

Air suspension
compressor
temperature sensor
fault

Inlet air filter
blockage/restriction
Air suspension
compressor fault
Exhaust valve
stuck/sticking

Air suspension
control module lost
communication with
ABS module

ABS fault.

Air suspension
control module
failure

Visually inspect the wiring harness
and connectors for water ingress.
Visually inspect the system for air
leakage. For air compressor
temperature sensor, inlet air filter,
exhaust valve and air compressor
tests refer to the guided diagnostic
routine on the approved diagnostic
system. For Air suspension control
module lost communication with
IABS module, refer to the lost
communication codes statement at
the end of this table. Check for
ABS DTCs, Refer to the relevant
section of the workshop manual.
Refer to the warranty policy and
procedures manual if a module is
suspect.

Vehicle sits too
high

® Suspension
fault

® Two chimes,
amber
indicator
permanently
illuminated

Reservoir valve stuck
open

Exhaust valve stuck
closed

Corner valves stuck
open

Air suspension
control module

For reservoir valve and exhaust
valve tests refer to the guided
diagnostic routine on the approved
diagnostic system. Check for corner
valve DTCs and refer to the DTC
index. Refer to the warranty policy
and procedures manual if a module
is suspect.

over-night or for
some days
system regularly
indicates
"Suspension
\vehicle raising
slowly" when
first driving off

vehicle
raising
slowly

Leaking air spring(s)
Leaking reservoir

failure
System detects o - e - Crossed gallery and [Refer to the guided diagnostic
extended mode air spring pipes routine on the approved diagnostic
unnecessarily Incorrect valve block [system.
when lowering installed to front or

rear

Damage or blockage

in air harness
Vehicle o - e - Leaking air spring(s) [Refer to the guided diagnostic
leans/tilts after Leak from corner routine on the approved diagnostic
being left valve to gallery system.
over-night or for Exhaust valve stuck
some days open
After vehicle left ® Suspension e -

Refer to the guided diagnostic
routine on the approved diagnostic
system.

DTC Index

For a list of Diagnostic Trouble Codes (DTCs) that could be logged on this vehicle, please refer to Section 100-00.
REFER to: nmgmummﬁmmmﬁx_mmmmmmmmm_&m (100-00 General Information,

Description and Operation).

Air Suspension Deflation Exit Routine

1. 1. Key on, engine off.

N o v s~ W N

2.
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Key off.

. Press and release raise switch.
. Press and release lower switch.
. Key on, engine off.

. Key on, engine running.

. Press and release raise switch twice.




8. 8. Press and release lower switch twice.

9. 9. Press and release raise switch.
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Vehicle Dynamic Suspension - Air Suspension System Depressurize and

Pressurize
General Procedures

o WARNINGS:
A A small amount of air pressure will be left in the air suspension system.
A Eye protection must be worn.

A Wear protective gloves.
e CAUTIONS:

& Make sure tailgate, hood and all doors are closed.

& Make sure the vehicle is in a clear working area.

1. AWARNING: The air suspension system is pressurised up
to 16.8 bar (244 Ibf/in2). Make sure no dirt or grease enters the
system. Always wear hand, eye and ear safety standard
protection when working on the system.

Using T4, depressurize the air suspension.
2. Using T4, pressurize the air suspension.

® Start and run the engine.
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Vehicle Dynamic Suspension - Ride Height Adjustments
General Procedures

Special Tool(s)
Gauge, Ride height

204-557

204-557B

ES5131

e CAUTIONS:

& Make sure the wheels and tires, tie rod ends, suspension joints and wheel bearings are free from damage, wear and
free play.

& Make sure there are no heavy objects in the vehicle.
& The ride height must be measured with the vehicle weight supported by the suspension.

& With the engine running and all vehicle doors closed, make sure the air suspension is functioning and the vehicle
height can be raised and lowered using the air suspension switch.

& Drive the vehicle on to a flat, level surface.

& Make sure the steering wheel is in the straight ahead position.
e NOTE: This procedure must be carried out after replacement of the air suspension control module, removal or

replacement of a height sensor, removal or replacement of the front or rear suspension arms, replacement of body panels
incorporating suspension fixing points.

1. &CAUTION: Make sure the vehicle is not moved once it
has been positioned to take measurements.

Position the vehicle on a flat level surface.

2. Connect the diagnostic tool to the vehicle data link connector
(DLC).

® Connect the vehicle data link cable into the vehicle
communications module.

® Connect the diagnostic tool USB Lead into the vehicle
communications module.

® Connect the data link cable to the data link connector.

® Connect the diagnostic tool USB lead to the diagnostic
tool USB port.

3. &CAUTION: Make sure the ignition switch is turned off, the
park brake is on and the selector lever is in park.

e NOTE: IDS already loaded with the latest issue of software.

Switch IDS on and navigate to the vehicle identification number
(VIN) input screen.

4. Enter the vehicle identification number (VIN) and navigate to
the vehicle configuration menu.

® Select setup and configuration.

® Select air suspension height calibration and read all
warnings and cautions.

® Follow the on-screen prompts.



E95128

5. &CAUTION: The diagnostic tool will cause the vehicle
height to change during some parts of the calibration process.

e NOTE: Do not install the special tool over a locking wheel
nut.

e NOTE: Make sure the special tool is square to the wheel face
with the measuring rod in a vertical position.

e NOTE: Take the measurement from the top edge of the slider
on the special tool.

e NOTE: Make sure the fender splash shields are correctly
fitted.

Once in the suspension height measurement screen, use the
special tool to measure and record the height setting from
each wheel center to the wheel arch.

® Follow the on-screen prompts.

. After successful calibration of the air suspension switch off the

diagnostic tool and return to its original position.
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Vehicle Dynamic Suspension - Air Leaks
General Procedures

Special Tool(s)
Hose Cutter

204-494

204-494 (LRT 60-002)

e
ES8716

1. &CAUTION: Any leak detection spray used must have a
corrosion inhibitor, and must not cause damage to paintwork,
plastics, metals or plastic lines.

e NOTE: The recommended leak detection spray is GOTEC LDS,
Landrover part number STC 1090.

The recommended leak detection spray should be used to
identify any suspected leaks. This procedure should also be
used where any of the air suspension components have been
disturbed.

2. Clean around the area of the suspected air leak.

3. Using the recommended leak detection spray, spray around all
of the air suspension components, working systematically until
the source of the air leak has been found.

4. If any of the air suspension components are found to be
leaking e.g. air spring, compressor, reservoir or a solenoid
valve block, repair is effected by replacement only.

5. Using T4, depressurize the air suspension system.
For additional information, refer to: Air Suspension System
Depressurize and Pressurize (204-05 Vehicle Dynamic
Suspension, General Procedures).

6. CAUTIONS:

& Different air lines in the air suspension system have
different material properties and wall thicknesses. It is
important, in order to prevent subsequent air line failure, that
204-494 the new air line material and wall thicknesses are identical to
those of the air line being removed.

& Replacement air line must be cut from a new air line
- with the equivalent Land Rover part number as the one being
replaced. Do not use air line cut from a roll or coil.

& Any existing heatsleeves and abrasion sleeves must be
ESS717 replaced as part of the repair.

& Air line connectors should be positioned in areas away
from heat sources such as the exhaust system, and away from
any section of air line with a heat shield installed.

& Do not trim air line ends. If the end of the air line is
damaged, the air line must be cut and a new section added
using a Land Rover approved air line connector, or the air line
must be renewed completely.

e NOTE: Air lines must only be cut using either Hose cutter
204-494 (LRT 60-002), available from SPX LTD or Hose cutter
YA1000A, available from Snap-On Tools. Make sure the cut air
line end is free from damage or burrs.

e NOTE: Only Land Rover approved air lines have been tested
to the correct pressure and temperature specifications.

e NOTE: Only the Land Rover approved air line connector,
RYC500210, has been tested to the correct pressure and
temperature specifications.



e NOTE: If the markings or tape adjacent to the air line
connections are removed when cutting air lines, the cut end of
the air line must be clearly marked with a suitable colored
tape or paint mark.

If the source of the air leak is found to be an air line
connection, renew the Voss connector and, if required, the
end of the air line. Using the special tool, cut off the
damaged end of the air line and replace with new Land Rover
approved air line and air line connectors as required.

7. If the source of the air leak is found to be in a section of air
line, either; renew the air line, or, using the special tool, cut
out the damaged section of air line and replace with new Land
Rover approved air line, and air line connectors, as required.

8. NOTE: If the repair has been unsuccessful repeat the above
steps until the air leak is rectified.

Using T4, pressurize the air suspension system.

For additional information, refer to: Air Suspension System
Depressurize and Pressurize (204-05 Vehicle Dynamic
Suspension, General Procedures).
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Vehicle Dynamic Suspension - Suspension Height Sensor
Removal and Installation

Removal
e NOTE: This procedure covers removal and installation of both the front and rear suspension height sensors.

e NOTE: The right hand sensor has a black colored lever and the left hand sensor has a white colored lever.

1. AWARNING: Do not work on or under a vehicle supported
only by a jack. Always support the vehicle on safety stands.

Raise and support the vehicle.

2. &CAUTION: Do not use excessive force to disconnect
the height sensor link.

Remove the suspension height sensor.
® Disconnect the height sensor link.
® Disconnect the electrical connector.

® Remove the 2 Torx screws.

Installation

1. &CAUTION: Make sure the Torx screw is not over
tightened. Failure to follow this instruction will result in damage
to the vehicle.

To install, reverse the removal procedure.

® Tighten the screws to 3 Nm (2 Ib.ft).

2. Using Land Rover approved diagnostic equipment, calibrate
the ride hight.
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Vehicle Dynamic Suspension - Air Suspension Reservoir

Removal and Installation

Removal

1. AWARNING: Do not work on or under a vehicle supported
only by a jack. Always support the vehicle on safety stands.

Raise and support the vehicle.

2. Using T4, depressurize the air suspension.

For additional information, refer to: Air Suspension System
Depressurize and Pressurize (204-05 Vehicle Dynamic
Suspension, General Procedures).

3. CAUTIONS:

& Before the disconnection or removal of any components,
ensure the area around joint faces and connections are clean.
Plug any open connections to prevent contamination.

& The air line must only be disconnected by removal of the
voss connector. Do not remove the air line retaining boss from
the air suspension reservoir. Failure to follow this instruction
may result in damage to the vehicle.

& Visually inspect the air line ends for damage or wear.
Repair or replace the air line as necessary.

Disconnect the air line from the air suspension reservoir.

4. Remove the air suspension reservoir.

® Remove the 4 bolts.

5. Remove the Voss connector from the air line.

® Remove and discard the collet and the union.

Installation

1. &CAUTION: Make sure the new Voss connector is installed
and fully tightened with the alignment plug installed.

Install a new Voss connector to the air reservoir.

® Tighten the new Voss connector to 5 Nm (4 Ib.ft).
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® Fully seat the air line into the Voss connector.

® pull on the air line to make sure it is fully installed into
the Voss connecter.
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Vehicle Dynamic Suspension - Air Suspension Control Module
Removal and Installation

Removal

1. Driver side: Remove the cowl side trim panel.
For additional information, refer to: Cowl Side Trim Panel
(501-05 Interior Trim and Ornamentation, Removal and
Installation).

2. Remove the closing trim panel.

® Release the clip.
® Remove the 2 screws.

® Disconnect the electrical connector.

3. Remove the air suspension control module.
® Disconnect the 4 electrical connectors.
® Remove the bolt.

® Release from the 2 clips.

WY
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Installation

1. Install the air suspension control module.
® Secure with the clips.
® Connect the electrical connectors.

® Tighten the bolt to 9 Nm (7 Ib.ft).

2. Install the closing trim panel.
® Connect the electrical connector.
® Secure the dip.

® Tighten the screws.

3. Install the cowl side trim panel.
For additional information, refer to: Cowl Side Trim Panel
(501-05 Interior Trim and Ornamentation, Removal and
Installation).

4. Initiate a new control module using T4.
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Vehicle Dynamic Suspension - Air Suspension Reservoir Solenoid Valve
Block

Removal and Installation

Removal

1. AWARNING: Do not work on or under a vehicle supported
only by a jack. Always support the vehicle on safety stands.

Raise and support the vehicle.
2. Using T4, depressurize the air suspension.

For additional information, refer to: Air Suspension System
i ize (204-05 Vehicle Dynamic

Suspension, General Procedures).

3. Remove the air suspension compressor lower cover.
® Remove the 3 bolts.

® Release the 5 clips.

4. Move the air compressor electrical connector aside.

® Release the 2 clips.

5. CAUTIONS:

& Before the disconnection or removal of any components,
ensure the area around joint faces and connections are clean.
Plug any open connections to prevent contamination.

& Visually inspect the air line ends for damage or wear.
Repair or replace the air line as necessary.

e NOTE: Note the air line fitted positions.

Remove the air suspension reservoir solenoid valve block.

® Disconnect the 4 air lines.

® Disconnect the 2 electrical connectors.

® Release the valve block 3 rubber insulators.

6. Remove the Voss connectors.

® Remove and discard the collets and the unions.



Installation
1. &CAUTION: Make sure the new Voss connector is installed
and fully tightened with the alignment plug installed.
e NOTE: New air suspension components are supplied with new
Voss connectors tightened to the correct torque. Do not install
new voss connectors if a new component is being installed.

Install new Voss connectors to the air suspension reservoir
solenoid valve block.

® Tighten to 2.5 Nm (1.7 Ib.ft).

2. NOTE: Make sure the valve block does not become detached
during connection of the air lines.

Install the air suspension reservoir solenoid valve block.
® Secure the 3 valve block rubber insulators.
® Connect the electrical connectors.
® Connect the air lines into the Voss connector.

® pull on each air line to make sure it is fully installed into
the Voss connecter.

3. Secure the air compressor electrical connector.
4. Install the air suspension compressor lower cover.

® Install the bolts and tighten to 10 Nm (7 Ib.ft).

5. Using T4, pressurize the air suspension.

For additional information, refer to: Air Suspension System

Depressurize and Pressurize (204-05 Vehicle Dynamic
Suspension, General Procedures).
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Vehicle Dynamic Suspension - Air Suspension Compressor Drier

Removal and Installation

Removal

&CAUTION: If a new air suspension compressor, air compressor drier or air compressor delivery valve kit is installed
due to failure, an air compressor relay must be installed. Failure to follow this instruction may result in damage to the air

suspension system components.

1. AWARNING: Do not work on or under a vehicle supported
only by a jack. Always support the vehicle on safety stands.

Raise and support the vehicle.

2. Remove the air suspension compressor.
For additional information, refer to: Air Suspension Compre r
(204-05 Vehicle Dynamic Suspension, Removal and
Installation).

3. &CAUTION: Before disconnecting or removing the
components, ensure the area around the joint faces and
connections are clean and dry. Plug open connections to prevent
contamination.

Disconnect the air line from the air suspension compressor
drier.

® Release the air line from the retaining clip.

4. NOTE: If equipped, note the position of the air suspension
compressor retaining cable.

Remove the air suspension compressor drier.
® Remove the retaining screw.

® Remove and discard the O-ring seal.

Installation

1. Install a new O-ring seal.

® | ubricate the O-ring with a lithium based grease.

2. NOTE: If equipped, make sure the air suspension compressor
retaining cable is correctly routed around the compressor cylinder
head.

Install the air suspension compressor drier.

® Install the retaining screw and tighten to 3 Nm (2.2 Ib.ft).

3. CAUTIONS:

& Visually inspect the air line ends for damage or wear.
Replace the air line as necessary.

& Pull on the air line to make sure it is securely intalled in
the connector.
Connect the air line to the air suspension compressor drier.

® Attach the air line to the retaining clip.

4. Install the air suspension compressor.
For additional information, refer to: Air Suspension Compressor



(204-05 Vehicle Dynamic Suspension, Removal and
Installation).
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Vehicle Dynamic Suspension - Air Suspension Compressor
Removal and Installation

Removal

AWARNING: Steps 1 and 2 must be carried out within 10 minutes of each other, failure to follow this instruction may
result in personnel injury.

&CAUTION: If a new air suspension compressor, air compressor drier or air compressor delivery valve kit is installed

due to failure, an air compressor relay must be installed. Failure to follow this instruction may result in damage to the air
suspension system components.

1. &CAUTION: Make sure the ignition switch is turned off, the
park brake is on and the selector lever is in park position.

Open the front door.
2. AWARNING: Do not work on or under a vehicle supported
only by a jack. Always support the vehicle on safety stands.

Raise and support the vehicle, make sure at least one of the
wheels is off the ground.

3. Remove the air suspension compressor lower cover.
® Remove the bolt.

® Release the 5 clips.

4. &CAUTION: Always plug any open connections to

[ ¥ A
| ?//f prevent contamination.
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e NOTE: Access to the top compressor fixing bolt is very
restricted. It is advisable to use a 3/8 inch drive socket with a
flexible coupling.
Remove the air suspension compressor.
® Disconnect the 3 air lines.
® Disconnect the 2 electrical connectors.

® Remove the 3 bolts.

Installation
1. CAUTIONS:

& Make sure that the wiring harness and the air suspension
pipes are not trapped behind the air suspension compressor
bracket.

& Make sure the air suspension compressor upper cover is
correctly positioned.

e NOTE: Install the upper retaining bolt, but do not fully tighten,
before installing the 2 lower retaining bolts.



Install the air suspension compressor.
® Tighten the bolts to 23 Nm (17 Ib.ft).
® Connect the air lines.

® Connect the electrical connectors.

2. CAUTIONS:

& Make sure the air suspension exhaust pipe is correctly
located in to the air suspension upper cover.

& Make sure the air suspension compressor upper cover is
correctly positioned.
Install the air suspension compressor lower cover.

® Install the bolt and tighten to 9 Nm (7 Ib.ft).



Published: 11-May-2011

Vehicle Dynamic Suspension - Air Suspension Front Solenoid Valve Block
Removal and Installation

Removal

1. AWARNING: Do not work on or under a vehicle supported
only by a jack. Always support the vehicle on safety stands.

Raise and support the vehicle.

2. Remove the RH fender splash shield.
For additional information, refer to: Fender Splash Shield
(501-02 Front End Body Panels, Removal and Installation).

3. Using T4, depressurize the air suspension.
For additional information, refer to: Air Suspension System
Depr rize and Pri rize (204-05 Vehicle Dynamic
Suspension, General Procedures).

4. CAUTIONS:

& Before the disconnection or removal of any components,
ensure the area around joint faces and connections are clean.
Plug any open connections to prevent contamination.

& Visually inspect the air line ends for damage or wear.
Repair or replace the air line as necessary.

e NOTE: Note the air line fitted positions.

Disconnect the 3 air lines from the air suspension front
solenoid valve block.

5. Remove the air suspension front solenoid valve block.

® Disconnect the electrical connector.

® Release the valve block 3 rubber insulators.

6. Remove the Voss connectors from the air lines.

® Remove and discard the collet and the union.

Installation
1. &CAUTION: Make sure the new Voss connector is installed
and fully tightened with the alignment plug installed.
e NOTE: New air suspension components are supplied with new
Voss connectors tightened to the correct torque. Do not install
new voss connectors if a new component is being installed.

Install new Voss connectors to the air suspension front
solenoid valve block.

® Tighten to 2.5 Nm (1.7 Ib.ft).

2. NOTE: Make sure the valve block does not become detached
during connection of the air lines.

Install the air suspension front solenoid valve block.
® Secure the 3 valve block rubber insulators.

® Connect the air lines into the Voss connector.



® Ppull on each air line to make sure it is fully installed into
the Voss connecter.

® Connect the electrical connector.

3. Using T4, pressurize the air suspension.
For additional information, refer to: Air Suspension System

Depressurize and Pressurize (204-05 Vehicle Dynamic

Suspension, General Procedures).

4. Install the RH fender splash shield.
For additional information, refer to: Fender Splash Shield
(501-02 Front End Body Panels, Removal and Installation).
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Vehicle Dynamic Suspension - Rear Air Spring
Removal and Installation

Removal
e NOTE: Only the air spring being removed needs to be depressurised.

1. AWARNING: Do not work on or under a vehicle supported

only by a jack. Always support the vehicle on safety stands.
Raise and support the vehicle.

2. Remove the wheel and tire.

3. Using T4, depressurise the air suspension.
For additional information, refer to: Air Suspension System
Depressurize and Pressurize (204-05 Vehicle Dynamic

Suspension, General Procedures).
4. Disconnect the rear air spring from the lower arm.

® Remove the nut and bolt.

5. &CAUTION: Always plug any open connections to prevent
contamination.

Disconnect the air line.
6. Using a trolley jack, support the rear air spring assembly.
7. Remove 3 rear air spring retaining nuts.
8. Remove the rear air spring.

9. Remove the Voss connector from the air line.

® Remove the collet and the union.

Installation
1. Install a new Voss connector to the air spring.

® Tighten to 3.5 Nm (2.6 Ib.ft)

3. BRUENS EeRIE 8BEBMber and spring assembly to the lower
ar$" Make sure the spring and shock absorber assembly top
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® Connect the air line into the Voss connector.
4. Using T4, pressurise the air suspension.
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Depressurize and Pressurize (204-05 Vehicle Dynamic
Suspension, General Procedures).

5. Install the wheel and tire.

® Tighten the wheel nuts to 140 Nm (103 Ib.ft).



Published: 11-May-2011

Vehicle Dynamic Suspension - Air Suspension Muffler
Removal and Installation

Removal

1. AWARNING: Do not work on or under a vehicle supported
only by a jack. Always support the vehicle on safety stands.

Raise and support the vehicle.

2. Remove the muffler assembly.
For additional information, refer to: Muffler (309-00B Exhaust
System - 4.4L, Removal and Installation).

3. Remove the evaporative emissions canister.
For additional information, refer to: Evaporative Emission
Canister (303-13B Evaporative Emissions - V8 5.0L Petrol,
Removal and Installation).

4. Remove the air suspension compressor.
For additional information, refer to: Air Suspension Compressor
(204-05 Vehicle Dynamic Suspension, Removal and
Installation).

5. Remove the air suspension compressor upper cover.

6. Disconnect the air suspension intake filter pipe.
7. Remove the air suspension muffler.

® Release clip from the air suspension muffler pipe.

® Release the air suspension compressor to air
suspension silencer pipes.

Installation
1. Install the air suspension muffler.

® | ocate the air suspension muffler pipes.

® Secure the dip.

2. Connect the air suspension intake filter.

3. &CAUTION: Make sure the air suspension compressor
upper cover is correctly positioned.

Install the air suspension compressor upper cover.
4. Install the air suspension compressor.

For additional information, refer to: Air Suspension Compressor



(204-05 Vehicle Dynamic Suspension, Removal and
Installation).

. Install the evaporative emissions canister.

For additional information, refer to: Evaporative Emission
Canister (303-13B Evaporative Emissions - V8 5.0L Petrol,
Removal and Installation).

. Install the muffler assembly.
For additional information, refer to: Muffler (309-00B Exhaust
System - 4.4L, Removal and Installation).
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Vehicle Dynamic Suspension - Air Suspension Rear Solenoid Valve Block
Removal and Installation

Removal

1. AWARNING: Do not work on or under a vehicle supported
only by a jack. Always support the vehicle on safety stands.

Raise and support the vehicle.
2. Remove the LH rear wheel and tire.

3. Using T4, depressurize the air suspension.
For additional information, refer to: Air Suspension System
Depr rize and Pri rize (204-05 Vehicle Dynamic
Suspension, General Procedures).

4. CAUTIONS:

& Before the disconnection or removal of any components,
ensure the area around joint faces and connections are clean.
Plug any open connections to prevent contamination.

& Visually inspect the air line ends for damage or wear.
Repair or replace the air line as necessary.

e NOTE: Note the air line fitted positions.

Disconnect 3 air lines from the rear valve block.
5. Disconnect the electrical connector.
6. Remove the rear valve block.

® Release the valve block 3 rubber insulators.

7. Remove the Voss connectors from the air lines.

® Remove and discard the collets and the unions.

E45266

Installation

1. NOTE: New air suspension components are supplied with new

Voss connectors tightened to the correct torque. Do not install

new voss connectors if a new component is being installed.
Install new Voss connectors to the rear valve block.

® Tighten to 2.5 Nm (1.7 Ib.ft).

2. Install the rear valve block.
® Secure the 3 valve block rubber insulators.
® Connect the electrical connector.
® Connect the air lines into the Voss connector.

® pull on each air line to make sure it is fully installed into
the Voss connecter.

3. Using T4, pressurize the air suspension.
For additional information, refer to: Air Suspension System

Depressurize and Pressurize (204-05 Vehicle Dynamic
Suspension, General Procedures).




4. Install the wheel and tire.

® Tighten the wheel nuts to 140 Nm (103 Ib.ft).
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Vehicle Dynamic Suspension - Air Suspension Air Filter
Removal and Installation

Removal

1. Open the liftgate and tailgate.
2. Remove the spare wheel and tire.

3. Remove the 4 nuts securing the LH rear tail pipe heat
shield.

ES3885

4. Reposition the LH rear tail pipe heat shield.
5. Disconnect the air suspension intake filter pipe.
6. Detach the air suspension intake filter.

® Release the grommet.

® Release from the clip.




7. Remove the LH lower rear quarter trim access panel.

E353387

8. Remove the air suspension intake filter.

E:33353

Installation

1. Install the air suspension intake filter.

® Install the grommet.
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. Install the LH lower rear quarter trim access panel.
. Attach the air suspension intake filter.

. Connect the air suspension intake filter.

. Reposition the LH rear tail pipe heat shield.

® Install the nuts.

. Install the spare wheel and tire.
. Close the liftgate and tailgate.
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Vehicle Dynamic Suspension - Front Air Shock Absorber

Removal and Installation

Special Tool(s)
Air spring tester

204-538

Remover front air shocker absorber
spindle nut

204-700

204-700

ESS7ES

Removal
e NOTE: This procedure should also be used to remove the front air spring.
1. Remove the front shock absorber and air spring assembly.
For additional information, refer to: Front Shock Absorber an
Air Spring Assembly (204-05 Vehicle Dynamic Suspension,
Removal and Installation).

2. NOTE: If no leak is detected, investigate other areas of the air
suspension for faults.

Check the assembly for leaks.

® Inflate the module to 4 bar and check for pressure loss
using leak detector spray.

® If a leak is suspected, immerse the shock absorber and
air spring assembly in a tank of water to locate the source

of the leak and mark the area.

3. Remove the nylon retaining pin.



4. Using the special tool, remove the nut.

5. Remove the rebound washer.

6. CAUTIONS:

& Make sure protective jaws are installed to the vice.
Failure to follow this instruction may result in damage to the
component.

& Do not clamp the shock absorber tube. Failure to follow
this instruction may result in damage to the component.

Position the front shock absorber and air spring assembly in
a vice.



7. Remove and discard the 3 spacers and 2 O-ring seals.

8. Remove the air spring.

® Using a soft faced mallet, gently tap the sleeve support
upwards to release it from the O-ring seals.



9. NOTE: Note the fitted position.

Remove the bump plate and spring aid.

10. Remove and discard the 2 large black O-ring seals from the
lower seal carrier.

11. Remove the front shock absorber and air spring assembly
from the vice.

Installation



1. CAUTIONS:

& Make sure protective jaws are installed to the vice.
Failure to follow this instruction may result in damage to the
component.

& Do not clamp the shock absorber tube. Failure to follow
this instruction may result in damage to the component.

Position the front shock absorber and air spring assembly in
a vice.

2. &CAUTION: Use compressed air and lint free non-flocking
material.

Clean the components.
3. Lift the seal carrier to expose the O-ring seal stack.

® Make sure that the damper body O-ring seals and
spacers are fully seated to the spring seat.

4. &CAUTION: Take care not to damage the O-ring seals
during installation.

Install new O-ring seals to the seal carrier.

® Apply loctite 8021 (silicon-based oil) to the O-ring
seals.



5. NOTE: Make sure that these components are installed to
the noted removal position.

Install the bump plate and spring aid.

6. Install the air spring.

® Align the sleeve support with the first O-ring seal
making sure that the location tag is correctly aligned
with the spring seat cut-out.



7. CAUTIONS:

& Make sure that the threads of the front air shock
absorber are covered with protective tape.

& Take care not to damage the O-ring seals during
installation.

Install the components in the following order:
1. O-ring seal
. Spacer

2

3. O-ring seal
4. Spacer

5

. Spacer

8. NOTE: The "T5" stamp on the upper face of the rebound
washer must be visable after assembly.

Install the rebound washer.

9. Install a new nut and using the special tool, and tighten to
98 Nm (72 Ib.ft).



10. CAUTIONS:
& The air supply must be free of any moisture.

& If during disassembly the air sleeve is unrolled, the air
sleeve may inflate incorrectly (to one side). If this occurs,
release the air pressure, and insert a suitable tool that will not
damage the air sleeve or piston (a screw driver handle), into
the side opposite the bulge. Inflate and deflate until the air
sleeve inflates correctly (the air sleeve will be uniform inside
the shroud).

e NOTE: To prevent damage when seating the sleeve support
over the large black O-rings, compressed air should be used to
inflate the air spring.

Using the special tool coupled to a tire inflator with a gauge,
apply approximately 2 bar of air pressure to the air spring to
fully seat the sleeve support over the O-ring seals.

E31445

11. Check the assembly for leaks.

® Inflate the module to 4 bar and check for pressure loss
using leak detector spray.

® If a leak is suspected, immerse the shock absorber and
air spring assembly in a tank of water to locate the source
of the leak.

12. Depressurize and remove the special tool from the shock
absorber and air spring assembly.

13. Install the nylon retaining pin.

14. NOTE: Install a new air spring pipe connector.

Install the front shock absorber and air spring assembly.

For additional information, refer to: Front Shock Absorber and
Air Spring Assembly (204-05 Vehicle Dynamic Suspension,
Removal and Installation).
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Vehicle Dynamic Suspension - Rear Air Shock Absorber
Removal and Installation

Special Tool(s)
Air spring tester

204-538

E51385

Band-it Thrift tool
100-050 (LRT-99-019)

ESVE1

Removal

e NOTE: This procedure should also be used to remove the rear air spring.

1. AWARNING: Do not work on or under a vehicle supported

only by a jack. Always support the vehicle on safety stands.
Raise and support the vehicle.

2. Remove the wheel and tire.

3. Remove the shock absorber and spring assembly.
For additional information, refer to: Rear Shock Absorber and

Air Spring Assembly (204-05 Vehicle Dynamic Suspension,

Removal and Installation).
4. Remove the gaiter.

® Remove and discard the 2 straps.

5. Remove the nut, rebound washer and rubber bushing.

® Discard the nut.




6. Remove and discard the O-ring seals and spacer.

7. Remove the nylon retaining pin.

E31440
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Remove the rebound plate and spring aid.

I .
8.
9. Remove the air spring.
® Using a soft faced mallet, gently tap the sleeve support

ES144
upwards to release it from the O-ring seals.

® Remove and discard the 2 O-ring seals.

10. Remove the shock absorber from the vise.

ES1442
Installation
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1. Install the shock absorber in the vise.
2. Clean the components.
3. Lubricate and install new O-rings to the seal carrier.
4. Install the spring aid and rebound plate.
5. Install the air spring.

® Align the piston with the first O-ring seal, making sure
the location tag is correctly aligned.

6. Install the new O-ring seals and spacer, taking care not to
damage the seals.

7. Install the rubber bushing and rebound washer.

® Make sure the formed insert on the bushing is located
against the O-ring seal.

8. Install and lightly tighten the nut.
9. CAUTIONS:

& The air supply must be free of any moisture.

& If during disassembly the air sleeve is unrolled, the air
sleeve may inflate incorrectly (to one side). If this occurs,
release the air pressure, and insert a suitable tool that will not
damage the air sleeve or piston (a screw driver handle), into the
side opposite the bulge. Inflate and deflate until the air sleeve
inflates correctly (the air sleeve will be uniform inside the
shroud).

Install the air spring piston over the O-ring seals.
® Using the special tool coupled to a tire inflator with a

gauge, apply approximately 2 bar of air pressure to the air
spring to fully seat the piston over the O-ring seals.

10. Tighten the top nut to 98 Nm (72 Ib.ft).

11. Check the assembly for leaks.
® Inflate the module to 4 bar and check for pressure loss.
® [f a leak is suspected, immerse the spring and shock

absorber assembly in a tank of water to locate the source
of the leak.



12. Install the gaiter.

® Using the special tool, install new straps.
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13. Install the shock absorber and spring assembly.
For additional information, refer to: Rear Shock Absorber and
Air Spring Assembly (204-05 Vehicle Dynamic Suspension,
Removal and Installation).
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Vehicle Dynamic Suspension - Front Shock Absorber and Air Spring
Assembly

Removal and Installation

Removal
e NOTE: Only the air spring being removed needs to be depressurized.

1. AWARNING: Do not work on or under a vehicle supported
only by a jack. Always support the vehicle on safety stands.

Raise and support the vehicle.
2. Remove the wheel and tire.

3. Using the Land Rover approved diagnostic system,

depressurize the air suspension.
For additional information, refer to: Air Suspension System
Depressurize and Pressurize (204-05 Vehicle Dynamic

Suspension, General Procedures).
4. Disconnect the shock absorber and air spring assembly from
the lower arm.

® Remove the nut and bolt.

5. Release the shock absorber and air spring assembly.

- e s 3 ® Remove the 3 nuts.
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6. &CAUTION: Always plug any open connections to
prevent contamination.

Reposition the shock absorber and air spring assembly.

® Disconnect the air line.

7. Remove the shock absorber and air spring assembly.
8. Remove the Voss connector from the air line.

® Remove and discard the collet and the union.

Installation
1. &CAUTION: Make sure the new Voss connector is installed
and fully tightened with the alignment plug installed.
Install a new Voss connector to the air spring.

® Tighten to 3.5 Nm (2.6 Ib.ft)

2. NOTE: Remove and discard the blanking caps.
e NOTE: Clean the component mating faces.
Install the shock absorber and air spring assembly.
® Connect the air line into the Voss connector.

® Pull on the air line to make sure it is fully installed into
the Voss connector.

® Install the nuts and tighten to 63 Nm (46 Ib.ft).

3. Connect the shock absorber and air spring assembly to the
lower arm.

® Tighten the nut and bolt to 300 Nm (221 Ib.ft).

4. Using the Land Rover approved diagnostic system, pressurize
the air suspension.

For additional information, refer to: Air Suspension System
Depressurize and Pressurize (204-05 Vehicle Dynamic
Suspension, General Procedures).

5. Install the wheel and tire.

® Tighten the wheel nuts to 140 Nm (103 Ib.ft).
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Vehicle Dynamic Suspension - Rear Shock Absorber and Air Spring
Assembly

Removal and Installation
Removal
e NOTE: Only the air spring being removed needs to be depressurised.

e NOTE: RH illustration shown, LH is similar.

1. Using the Land Rover approved diagnostic system,

depressurize the air suspension.
For additional information, refer to: Air Suspension System

Depressurize and Pressurize (204-05 Vehicle Dynamic

Suspension, General Procedures).
2. Remove the loadspace floor panel.

3. Remove the jack and wheel brace.



4. Remove the spare wheel/tool compartment cover.

5. Lower the spare wheel and tire.



6. Remove the spare wheel.

® Disconnect the spare wheel release strap and position
aside.

7. AWARNING: Do not work on or under a vehicle supported
only by a jack. Always support the vehicle on safety stands.

Raise and support the vehicle.

8. &CAUTION: Make sure that all openings are sealed. Use
new blanking caps.
Remove the Voss connector from the air line.

® Remove and discard the collet and the union.

® Disconnect the active damping wiring.

9. Remove the wheel and tire.



10. Disconnect the shock absorber and air spring assembly
from the lower arm.

® Remove the nut and bolt.

11. Remove the three shock absorber and air spring retaining
nuts.

® Remove the shock absorber and air spring assembly.

Installation
1. Install the shock absorber and air spring assembly.

® Make sure the shock absorber and air spring assembly top
mounting to body mating faces are clean.

® Fit the nuts and tighten to 63 Nm (46 Ib.ft).
® Connect the air line into the Voss connector.

® Tug on the air line to make sure it is fully installed into
the Voss connecter.

2. Connect the shock absorber and air spring assembly to the
lower arm.
® Tighten the nut and bolt to 300 Nm (221 Ib.ft).

4. Ip§tall the wheel and tire.
3. CAUTION: Make sure the new Voss connector is installed
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tire.
. Attach the active damping wiring.
7. Install the spare wheel and tire.



® Raise the spare wheel and tire.

8. Install the spare wheel/tool compartment cover.
9. Install the jack and wheel brace.
10. Install the loadspace floor panel.

11. Using the Land Rover approved diagnostic system, pressurize
the air suspension.
For additional information, refer to: Air Suspension System
Depressurize and Pressurize (204-05 Vehicle Dynamic
Suspension, General Procedures).
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Vehicle Dynamic Suspension - Air Suspension Pressure Sensor
Removal and Installation

Removal

1. AWARNING: Do not work on or under a vehicle supported
only by a jack. Always support the vehicle on safety stands.

Raise and support the vehicle.
2. Remove the air compressor housing cover.

® Remove the 3 bolts.

® Release the 5 clips.

3. Using T4, depressurize the air suspension.

For additional information, refer to: Air Suspension System
Depressurize and Pressurize (204-05 Vehicle Dynamic
Suspension, General Procedures).

4. NOTE: Make sure the valve block does not become detached
during removal of the air pressure sensor.

Disconnect the electrical connector.

5. &CAUTION: Before the disconnection or removal of any
components, ensure the area around joint faces and
connections are clean. Plug any open connections to prevent
contamination.

Remove the air pressure sensor.

® Remove and discard the O-ring seal.

Installation

1. NOTE: Make sure the valve block does not become detached
during installation of the air pressure sensor.

Install the air pressure sensor.
® Install a new O-ring seal.

® Tighten to 5 Nm (4 Ib.ft).

2. Connect the electrical connector.

3. Using T4, pressurize the air suspension.
For additional information, refer to: Air Suspension System
Depressurize and Pressurize (204-05 Vehicle Dynamic
Suspension, General Procedures).

4. CAUTIONS:

& Make sure the air suspension compressor upper cover is
correctly positioned.



& Make sure the air suspension exhaust pipe is correctly
located in to the air suspension upper cover.

Install the air compressor housing cover.

® Install the bolts and tighten to 9 Nm (7 Ib.ft).



