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| SPECIFICATIONS AND MAINTENANCE CHARTS

ENGINE AND VEHICLE IDENTIFICATION

Engine Model Year
Code ® Liters Cu. In. Cyl. Fuel Sys.  Engine Type Eng. Mfg. Code @ Year
6 2.8 170 V6 SFI DOHC GM A 2010
Y 3.0 183 V6 SiDl DOHC GM B 2011
@ sth position of VIN
@ 10th position of VIN
25742_CSRX_CD001
GENERAL ENGINE SPECIFICATIONS
. All measurements are given, in inches.
Engine Fuel Net Net Bore x Com- oil .
Displacement Engine System Horsepower Torque @ rpm Stroke pression Pressure
Year Model Liters IDVIN  Type @' rpm (ft. Ibs.) (in.) Ratio @ rpm
2010 SRX 2.8 6 SFI 300@5500 | 295@1850 | 3.50x2.95| 10.0:1 20@2000
) 3.0 Y SiDl 265@6950 | 223@5700 | 3.50x3.16 | 11.7:1 20@2000
2011 SRX 3.0, Y SIDI 265@6950 | 223@5700 | 3.50x3.16 | 11.7:1 20@2000
25742_GSRY_CO0D2
ENGINE TUNE-UP SPECIFICATIONS
- Ignition Idle
Engine Spark Plug Timing Fuel Speed Valve
Displacement Engine Gap (deg.) Pump (rpm) Clearance (in.)
Year Liters ID/VIN {in.) MT AT (psi} MT AT Intake Exhaust
2010 2.8 6 0.43 @ @ 276-725 0] @ @ @
PSI
3.0 Y 0.43 @ . 276-725 @ @ @
PSI
2011 3.0 Y 0.43 @ 276-725 O] @ @ ®
PSI

NS Mot Supplied
NA Not Applicable
@ Ignition timing and idle speed are computer controlled and not adjustable.

@ Hydraulic lifiers
25742 GSAX_C0003
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SRX I
CAPACITIES
Engine Engine:l Transmission Transfer Drive Fuel Cooling
Displacement Engine Oil with (pts.) Case Axle Tank System
Year Model Liters ID/VIN  Filter (gtg.)  Auto. Manual (pts.) (pts.)  (gal) (gts.)
2010 SRX 2.8 6 6.0 NA NA 1.5. 1.4 21.0 12.15
3.0 Y 6.0 18.0 NA 1.5 1.4 21.0 12.3
2011 SRX 3.0 Y 6.0 18.0 NA 1.5 1.4 21.0 12.3
NOTE: All capacities are approximate. Add fluid gradually and ensure a groper fluid level Is obtained,
. 25742_CSAX_C0004
FLUID SPECIFICATIONS
Engine Drive Power Brake
Displacement  Engine Manual Auto. Axle Steering Master Cooling
Year Model Liters Oil [rans. Trans. Rear Fluid Cylinder Sysfem
2010 SRX 2.8 5W-30 NA W1 @ ©) @ ®
3.0 SW-30 I NA @] @ ©) @ ®
2011 SRX 3.0 5W-30 1| -NA @) @ @ @ ®
DOT: Department Of Transpotation i )
@ pexron IV
@ GM part #88861950
@ GM Power Steering Fluid
@ DOT 3 or equivalent
® Green Engine Coolant
26742 LSAY_0000S
VALVE LSPECIFICATIQNS
Spring Stem-to-Guide Stem
Engine Seat Face || Spring Test Installed Clearance - Diameter
Displacement Engine Angle Angle Pressure Height (in.) (in.)
Year Liters ID/VIN (deg.) = (deg.) (Ibs: @ in.} {in.) Intake Exhaust Intake Exhaust
2010 2.8 5] 450 44.25 B1lbs. @ 1.378 0.0010- | 0.0014- | 0.2344- | 0.2341-
1.378 in. 0.0026 0.0030 0.2352 0.2348
3.0 Y 45.0 4425 61 Ibs. @ 1.3870- | 0.0010- | 0.0014- | 0.2344- | 0.2341-
1.378 in. 1.445 0.0026 0.0030 | 0.2352 | 0.2348
2011 3.0 Y 45.0 4425 61 Ibs. @ 1.3870- | 0.0010- | 0.0014- | 0.2344- ) 02347\
1.378 in. 1.445 0.0026 0.0030 0.2352 0.2348

25742_CSRX_CO006
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SRX
CAMSHAFT SPECIFICATIONS
All measurements in inches unless noted
Engine )
Displacement Engine Journal Brg. Oil Shaft Journal Lobe Height
Year Liters Code/VIN Diameter Clearance . End-play Runout Bore Intake Exhaust
2010 2.8 6 ® 0.0016- 0.0018- @ NS 1.6687- 1.6715-
0.0033 0.0085 1.6805 1.6833
3.0 Y @ 0.0016- 0.0018- @ NS 1.6687- 1.6715-
0.0033 0.0085 1.6805 1.6833
2011 3.0 Y @ 0.0016- 0.0018- @ NS 1.6687- 1.6715-
0.0033 0.0085 1.6805 1.6833
(@) Journal Diameter 1st: 1.3779-1.3787, Journal Diameter Other: 1;0630-1 0638
@ Runout 1st: 1.3779-1.3787, Other: 1.0630-1.0838
25742_CSAX_Co007
CRANKSHAFT AND CONNECTING ROD SPECIFICATIONS
All measurements are given in inches.
Engine Crankshaft Connecting Rod -
Displacement Engine Main Brg. Main Brg. Oil Shaft Thrust Journal Qil Side
Year Liters ID/VIN Journal Dia. Clearance End-play on No. Diameter Clearance Clearance
2010 2.8 5] 26772 0.0004-~ 0.0039- 2 2.2044- 0.0004- 0.0037-
(.0024 0.0130 2.2050 0.0028 0.0140
3.0 Y 26772 0.0004- 0.0039- 2 2.2044- 0.0004- 0.0037-
0.0024 0.0130 2.2050 0.0028 0.0140
2011 3.0 Y 2.6772 0.0004- 0.0039- 2 2.2044- 0.0004- 0.0037-
0.0024 0.0130 2.2050 0.0028 0.0140
25742_CSAX_CO008
PISTON AND RING SPECIFICATIONS
All measurements are given in inches.
Engine Ring Gap Ring Side Clearance
Displacement Engine Piston Top Bottom 0il Top - Bottom Qil
Year Liters ID/VIN Clearance Compression Compression Qontrol Compression Compression Control
2010 2.8 s} 0.0008- 0.0059- 0.0110- 0.0058-|° 0.0012- 0.0006- 0.0012-
0.0013 0.0118 0.0189 0.0236 0.0026 0.0024 0.0067
3.0 Y 0.0008- 0.0059- 0.0110- 0.0059- 0.0012- 0.0006- 0.0012-
_ ' 0.0013 0.0118 0.0189 0.0236 0.0026 0.0024 0.0067
2011 3.0 Y 0.0008- 0.0059- 0.0110- 0.0058- 0.0012- 0.0006- 0.0012-
0.0013 0.0118 0.0189 0.0236 0.0026 0.0024 0.0067

@ Measured in cylinder bore

25742_CSAY_CO009
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SRX
TORQUE‘ PECIFICATIONS
All readings in ft. 1bs.
Engine Cylinder  Main Rod  Crankshaft Oil Pan
Disp. Engine Head Bearing Bearing Damper Flywheel Manifold Spark Drain
Year Liters ID/VIN Bolts -Bolts FEolts Bolts Bolts ntake Exhaust Plugs Plug
2010 2.8 6 @ @ @ @ 49 18 15 13 18
3.0 Y @ @ @ @ 49 18 15 13 18
2011 3.0 Y @ @ @ 49 18 15 13 18
NS Not supplied
@ step 1: 22 ft. Ibs.
Step 2: Plus 150 degrees
Step 1: M8 Bolt: 11 fi. Ibs.
Step 2: Plus 75 degrees
@ inner bolts: 15 . Ibs. plus 80 degrees
Quter baolts: 11 f. Ibs, plus 110 degrees
Side bolts; 22 ft. Ibs. plus 60 degrees
® step 1: 22 t, Ibs.
Step 2: Zero
Step 3. 18 fi. Ibs.
Step 4: Plus 110 degrees
@ Step 1: 74 fi. lbs.
Step 2: plus 150 dcgr.ccs
25742_CSAY_CO00
WHEEL ALIGNMENT
Castgr Camber
| Preferred Preferred
Range Setting Range Setting Toe-in
Year Model {+/-Deg.) (Deg.) (+/-Deg.) (Deg.) {Deg.)
2010 SRX Front 0.75 4.50 0.75 0.60 0.20+/-0.20
Rear — — 0.75 -1.00 0.20+/-0.20
2011 SRX Front 0.75 4.50 0.75 0.60 0.20+/-0.20
Rear — — 1 0.75 -1.00 0.20+/-0.20
25742 _CSRE_CON
I
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MAINTENANCE | AND |l SERVICE SCHEDULES

. SRX
When the CHANGE ENGINE OIL light appears, certain services and inspections are required.
Required services are described as Maintenance | and Maintenance I1.
The first service of a vehicle should be Maintenance [, and the second service should be Maintenance |1
Alternate between the 2 services thereafter. However, in some cases, Maintenance |l may be required more often,
Maintenance |: Use Maintenance | if the CHANGE ENGINE OIL light comes on within 10 months since the vehicle was
purchased or, if Maintenance |l was performed.
Maintenance ll: Use Maintenance Il if the previous service performed was Maintenance |. Always use Maintenance |l whenever
the CHANGE ENGINE OIL light comes on 10 months or more since the iast service, or, if the CHANGE ENGINE OIL light has
not come on at all for one year. )

Service Item . Maintenance | | Maintenance Il
Change the engine oil and filter. v v
Reset the oil life system. v v
Visually irispect the vehicle for leaks or damage. A fluid loss in the vehicle system could v

. X ! . v
indicate a problem. Inspect, repair and add fluid to the system if necessary.

Inspect the engine air cleaner filter. If necessary, replace the filter. v v
Rotate the tires. Inspect the tire inflation pressures and the tire wear. v v
Visually inspect the brake lines and hoses for proper hook-up, binding, leaks, cracks,

chafing, etc. Inspect the disc brake pads for wear and the rotors for surface condition.

‘Inspect the drum brake linings for wear or cracks. Inspect other brake parts, including v v
drums, wheel cylinders, calipers, parking brake, etc. Inspect the parking brake

adjustment. i

Inspect engine coalant and windshield washer fluid levels. Add fluid as needed. v v
Inspect the suspension and steering components. Inspect the front and rear suspension

and the steering system for damaged, loose or missing parts, or signs of wear. [nspect v
the power steering lines and the hoses for proper hook-up, binding, leaks, cracks, -

chafing, etc.

Visually inspect the coclant hoses and replace the hoses if they are cracked, swollen or
deteriorated. Inspect all pipes, fittings and clamps; replace with GM paris as neaded. To
help ensure proper operation, a pressure test of the cooling system and pressure cap — v
and cleaning the outside of the radiator and air conditioning condenser is recommended
at least once a year.

Ensure the safety belt remindar light and all the belts, buckles, latch plates, retractors
and anchorages are working properly. Look for any other loose or damaged safety belt
system parts. If you see anything that might keep a safety belt system from working
correctly, repair or replaced the damaged part. Replace torn or frayed safety belts, refer — v
to Operational and Functional Checks in Seat Belts. Inspect for any opened or broken air
bag coverings, and repair or replace as needed. The air bag system does require regular
maintenance. :

Lubricate the body components. ’ v v
Lubricate all key lock cylinders, hood latch assemblies, secondary latches, pivots, spring
anchor and release pawl, hood and door hinges, rear folding seats and liftgate hinges.
Frequent lubrication may be required when exposed to a corrosive environment, refer to
Fluid and Lubricant Recommendations . Applying dielectric silicone grease

GM P/N 12345579 (Canadian P/N 1974984) or equivalent on the weatherstrips with a
clean cloth.

Inspect the wiper blades and replace as necessary. v
Inspect the throtile and fuel system. ) —
Replace the passenger compartment air filter.
Inspect exhaust system and heat shields.

To reset the CHANGE ENGINE CIL light:

1. Turn the ignition key to the ON/RUN position with the engine OFF.

2 Press and release the stem in the lower center of the instrument cluster until the OIL LIFE message is displayed.

3. Once the alternating OIL LIFE and RESET messages appear, press and hold the stem until several beeps sound.
This confirms that the oil life system has been reset to 100 percent.

4, Turn the ignition key to the OFF position.
If the CHANGE ENGINE OIL massage comes back on when the vehicle is started, the engine oll life system has not
been reset. Repeat the procedure.

41
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TIRE AND WHEEL SPECIFICATIONS

OEM Tires Tire Pressures (psi)  Wheel Lug Nut
Year Model | Front Rear Front Rear Size (ft. Ibs.)
2010 SRX P235/65R18 H235/55R20 @ @ @ 100
2011 SRX P235/65R18 Rl235/55R20 @ @ @ 100

OEM: Original Equipment Ma nufacturer .
PSI: Pounds Per Square Inch
@ see vehicle tire placard.
@18: standard; 20: optional
25742_CSAX_C0012

BRAKE SPECIFICATIONS

All measurgments in inches unless noted

: Minimum Brake Caliper
Brake Disd Pad/Lining Bracket  Mounting
Original Minirhumj Max. Thickness Bolts Bolts
Year Model Thickness  Thicknes Runout Front Rear (ft. Ibs.) (ft. Ibs.)
2010 SRX F] NS 1.060 0.002 ‘NS NS 81 44
R 0.906 0.846 0.002 NS NS 81 44
2011 SRX F NS 1.060 | 0.002 NS NS 81 44
R 0.906 0.846 || 0.002 NS NS 81 44
F: Front ]
R: Rear

NS: Information not supplied
25741_CSRX_C0013
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ADDITIONAL MAINTENANCE SERVICES - NORMAL

SRX _
TYPE OF VEHICLE MILEAGE INTERVAL (x1000)
TO BE SERVICED -

OF SERVICE 25 50 75 100 125 150
Engine coolant Replace v
Air cleaner filter Replace v v v
Automatic transmisison fluid & filter Replace v
Spark plugs Replace v
Transfer case fluid Replace v

. Service/
v v v v v
Exhaust system & heat shields Inspect v
. Service/
Cooling system hoses and clamps Inspect v
Fuel system - Inspect v v v v v v
Accessory drive belts Replace v
Evaporative control system Inspect v v v
Passenger compartment air filter Replace v v v v v v
25742_CSAX_COMS
ADDITIONAL MAINTENANCE SERVICES - SEVERE
SRX
VEHICLE MILEAGE INTERVAL (x1

TO BE SERVICED TYPE OF (x1000)

SERVICE 25 50 75 100 125 150
Engine coolant Replace ' v
Air cleaner filter Replace v v v v e v
Automatic transaxle fluid Replace v v v
Spark plugs Replace v
Transfer case fluid .Replace v v v
Exhaust system & heat shields Inspect v v v v v v
Cooling system hoses and clamps Inspect v v v v v v
Fuel system Inspect v v v v v v
Accessory drive belt(s) Replace v
Evaporative control system Inspect v v
Passenger compartment air cleaner Replace v v v v v v

25742_CSRK_CO016
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PRECAUTIONS

Before servicing any vehicle, please be
sure to read all of the following precautions,
which deal with personal safety, prevention
of component damage, and important points
to take into consideration when servicing a
motor vehicle:

« Never open, service or drain the radia-
tor or coaling system when the engine is
hot; serious burns can occur from the steam
and hot coolant.

+ Observe all applicable safety precau-
tions when working around fuel. Whenever
servicing the fuel system, aiways work in a
well-ventilated area. Do not allow fuel spray
or vapors to come in contact with a spark,
open flame, or excessive heat (a hot drop
light, for example). Keep a dry chemical fire
extinguisher near the work area. Always
keep fuel in a container specifically
designed for fuel storage; also, always
properly seal fuel containers to avoid the
possibility of fire or explosion. Refer to the
additional fuel system precautions later in
this section.

« Fuel injection systems often remain
pressurized, even after the engine has been
turned OFF, The fuel system pressure must
be relieved before disconnecting any fuel
lings. Failure to do so may result in fire
and/or personal injury.

« Brake fluid often contains polyglycol
ethers and polyglycols. Avoid contact with
the eyes and wash your hands thoroughly
after handling brake fluid. If you do get
brake fluid in your eyes, flush your eyas
with clean, running water for 15 minutes.

If eye irrifation persists, or if you have taken

BRAKES

brake fluid intgrnally, IMMEDIATELY seek
medical assismnce.

+ The EPA|warns that prolonged contact
with used eng|ne oil may cause a number
of skin disordgrs, including cancer. You
should make gvery efforf to minimize your
exposure to uged engine oil. Protective
gloves should|ba worn when changing ofl.
Wash your haffds and any other exposed
skin areas as goon as possible afier expo-
sure to used apgine oil. Soap and water, or
waterless han{ cleaner should bs used.

+ All new Yehicles are now equipped
with an air bag system, often referred to as
a Supplementg| Restraint System (SRS or
Supplementalffnilatable Restraint (SIR) sys-
tem. The systgm must be disabled before
performmg sq vice on or around system
compenents, geering column, instrument
panel comporjrnls wiring and sensors.
Failure to folinw safety and d|sa:J|ng proce-
dures could re il in aceidental air bag
deployment, q ssible personal injury and
unngecessary System repairs.

« Always wear safety goggles when
working with, ibr around, the air bag system.
When carryingla non-deployed air bag, be
sure the bag 6! d irim cover arg pointed
away from your body. Whan placing a non-
deployed air iag on a work surface, always
face the bag af|d trim cover upward, away
from the surf:i= This will reducs the
motion of the , odule if it Is accidentaliy
deployed. Hef to the additional air bag
system precall f fons later in this section.

« Clean, r oh quallty brake fluid from a
sealed containgr is essential to the safe and

proper operaiion of the brake system. You
should always buy the correct type of brake
fluid for your vehicle. If the brake fluid
becomes contaminated, completely flush the
systern with new fluid. Never reuse any

brake fluid. Any brake fluid that is removed

fram the system should be discarded. Also,.
do not allow any brake fluid to come in con-
fact with a painted surface; it will damage
the paint.

« Never operate the engine without the
proper amount and type of engine oll; doing
s0 WILL result in severe engine damage.

« Timing belt maintenance Is extremely
important. Many models utilize an
interference-tyoe, non-freewheeling engine.
If the timing belt breaks, the valves in the
cylinder head may strike the pistons, caus-
ing potentially serlous (also time-consum-
ing and expensive) engine damage. Refer to
the maintenance interval charts for the rec-
ommended replacement interval for the tim-

-ing belt, and fo the timing belt section for

belt replacement and inspection.

« Disconnecting the negative battery
cable on some vehicles may interfere with
the functions of the on-board computer sys-
tem(s) and may require the computer to
undergo a relearning process once the
negative battery cable is reconnected.

« When servicing drum brakes, only dis-
assemble and assemble one side at a time,
leaving the remaining side intact for refer-
ence.

« Only an MVAC-trained, EPA-certified
automotive technician should service the air
conditioning system or its components.

GENERAL INFORMATION

PRECAUTIONS

« Certain components within the ABS
system are not intended to be serviced or
repaired individually.

« Do not use rubber hoses or other parts
not specifically specified for and ABS sys-
tem. When using repair kits, replace all
parts included in the kit. Partial or incorrect
repair may lead to functiona! problems and
require the replacement of components.

» Lubricate rubber parts with clean,
fresh brake fluid to ease assembly. Do not
use shop air to clean parts; damage te rub-
ber components may result.

« Use only DOT 3 brake fluid from an
unopened container,

« If any hydraulic component or line is

ANTI-LOCK BRAKE SYSTEM (ABES) |

removed or re]acec it may be necessary to
bleed the entin system.

o Aclean ff pair area is essential. Always
clean the reseqoir and cap thoroughly
before removing the cap. The slightest
amount of dirtjjn the fluid may plug an ori-
fice and impaifithe system function. Perform
repairs after n‘ ponents have been thor-
oughly cleanedf; Use only denatured alcohal
to-clean compgnents. Do not allow ABS
components ta{come into contact with any
substance confaining mineral oil: this
includes used ghop rags.

« The Anti -ock cantrol unit is a micro-
processor simlar to other computer units in
the vehicle. Engure that the ignition swiltch
is OFF befors|femoving or installing con-
troller harness;s. Avoid static electricity dis-
charge at or ngar the controller.

« If any arc welding is to be done on
the vehicle, the control unit should be
unplugged before welding operations
begin.

SPEED SENSORS I

REMOVAL & INSTALLATION

Front
See Figure 1.

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Raise and support the vehicle.

3. Remove the tire and wheel assembly.

4. Remove the wheel speed sensor bolt.

5. Clean the whee! speed sensor
mounting area on the suspension knuckle of

any accumulated dirt and debris.
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Fig. 1 Disconnect the electrical connector
(1) and remove the front wheel speed sen-

sor (2)

6. Disconnect the whesl speed sensor
electrical connector and rélease the connec-
tor from the steering knuckle,

7. Remove the wheel speed sensor by
pulling the sensor straight out of the steer-
ing knuckle.

To install: .

8. Connect the wheel speed sensor
elecirical connector and secure the connec-
tor to the steering knuckle.

9. Install the whes! speed sensor to the
steering knuckle.
10. Install the wheel speed sensor bolt
and tighten to 80 inch Ibs. (9 Nm).
11. Install the tire and wheel assembly.

Rear
See Figure 2,

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Raise and support the vehicle.

3. Remove the tire and wheel assembly.

4. Remove the rear suspension link.

5. Remove the wheel spead sensor bolt.

6. Clean the wheel speed sensor
mounting area on the suspension knuckle of
any accumulated dirt and debris.

7. Remove the wheel spead sensor by
pulling the sensor straight out of the rear
suspension knuckle.

8. Release the whesl speed sensor
harness from the retainers.

9. Disconnect the wheel speed sensor
electrical connectar,

10. Relsase ths wheel spesd sensor
electrical connector retainer and remove the
wheel spesd sensor.

To install: )

11. Install the wheel spead sensor con-
nector retainer to the rear suspension cradle,

2217435

Fig. 2 Remove the rear wheel speed sen-
sor (1)

12. Connect the wheel speed sensor
electrical connector, '

13. Install the wheel speed sensor har-
ness to the retainers.

14. Install the wheel speed sensor to the
rear suspension knuckle,

15. Install the wheel speed sensor bolt
and tighten to 80 inch Ibs. (9 Nm).

16. [nstall the rear suspension link.

17. Install the tire and whes! assembly.

BRAKES _ _ BLEEDING THE BRAKE SYSTEM

BLEEDING PROCEDURE

BLEEDING THE ABS SYSTEM

1. Before servicing the vehicle, refer to
the Precautions Section.

=~ Before performing the ABS Auto-
mated Bleed Procedure, first perform a
pressure bleed of the hase brake sys-
tem. The automated bleed procedure is
recommended when one of the follow-
ing conditions exist: hase brake system
bleeding does not achieve the desired
pedal height or feel, extreme loss of
brake fluid has occurred, air ingestion
is suspected in the secondary circuits
of the brake modulator assembly.

The Auto Bleed Procedure may be
terminated at any time during the
process by pressing the EXIT button.
No further Scan Tool prompts pertain-
ing to the Auto Bleed procedure will

be given. After exiting the bleed pro-

cedure, relieve hleed pressure and
disconnect bleed equipment per

manufacturer’s instructions. Failure
to properly relieve pressure may
result in spilled brake fluid causing
damage to components and painted
surfaces.

The ABS Automated Bleed Procedure
uses a scan tool to cycle the syslem sole-
noid valves and run the pump in order to
purge any air from the secondary circuits.
These circuits are normally closed off, and
are only opened during system initialization
at vehicle start up and during ABS opera-
tion. The automated bleed procedure opens
these secondary circuits and allows any
air trapped in these circuits to flow out
toward the brake corners.

2. Raise and support the vehicle.

3. Remove all four tire and wheel
assemblies. :

4, Inspect the brake system for leaks
and visual damage.

5. Lower the vehicle.

6. Inspect the battery state of charge.

7. Install a scan tool.

8. Turn the ignition ON, with the engine
OFF.

9. With the scan toal, establish com-
munications with the ABS system. Select
Special Functions. Select Automated Bleed
from the Special Functions menu.

0. Raise and support the vehicle.

11. Following the directions given on the
scan tool, pressure bleed the base brake
system.

12. Follow the scan tool directions
until the desired brake pedal height is
achieved.

13. |f the bleed procedure is aborted, a
malfunction exists. Perform the following
steps before resuming the bleed procedure:

a. [faDTC Is detected, refer to Diag-
nostic Trouble Codes (DTC) and diag-
nose the appropriate DTC.

b. If the brake pedal feels spongy,
perform the conventional brake bleed
procedure again.

14. When the desired pedal height is
achieved, press the brake pedal to inspect
for firmness.

15. Lower the vehicle.

16. Remove the scan tool.

17. Install the tire and wheel assemblies.

18. Inspect the brake fluid leval.
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19. Road test the vehicle while inspact-
ing that the pedal remains high and firm.

HYDRAULIC BRAKE SYSTEM
BLEEDING

Manual Bleeding

=Before servicing the vehicle, refer to
the Precautions Section.

1. Place a clean shop.clcth beneath the -

brake master cylinder to prevent brake fluid
spills.

2. With the ignition OFF and the brakes
cool, apply the brakes 3-5 times, or until
the brake pedal effort increases significantly,
in order to deplete the brake booster power
[eserve.

3. If you have performed a brake master
cylinder bench bleeding on this vehicle, or
if you disconnected the brake pipes from
the master cylinder, you must perform the
following steps:

a. Ensure that the brake master cylin-
der reservoir is full to the maximum-fill
level. If necessary, add GM approved
brake fluid from a clean, sealed brake
fluid container. If removal of the reservoir
cap and diaphragm is necessary, clean
the outside of the reservoir on and
around the cap prior to removal.

b. With the rear brake pige installed
securely to the master cylinder, [oosen
and separaie the front brake pipe from
the front port of the brake master cylin-
der.

¢. Allow a small amount of brake fluid
to gravity bleed from the open port of the
master cylinder.

d. Reconnact the brake pipe to the
master cylinder port and tighten securely.

e. Have an assistant slowly depress
the brake pedal fully and maintain steady
pressure on the pedal.

f. Loosen the same brake pipe to
purge air from the open port of the mas-
ter cylinder. ,

g. Tighten the brake pipe, then have the
assistant slowly release the brake pedal.

h. Wait 15 seconds, then repeat the
above 5 steps until all air is purged from
the same port of the master cylinder.

i. With the front brake pipe installed
securely fo the master cylinder, ater all
air has been purged from the front port of
the master cylinder, loosen and separate
the rear brake pipe from the master cylin-
der, then repeat the above 6 steps.

j. After completing the final master
cylinder port bleeding procedure, ensure
that both of the brake pipe-to-master
cylinder fittings are properly tightened.

4. Fillth
voir with brak
master cylind
half-full durin
Add fluid as n

removing the
5. Instal]
the RIGHT RE
bleeder valve,
6. Install’
end of the blef
7. Subme
parent hose |
partially filled|
from a clean,
8. Have a
brake pedal fu

brake master cylinder ressr-
fluid. Ensure that the brake
resarvoir remains at least
this bleeding procedure.
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outside of the reservoir on
reservoir cap prior to

ap and diaphragm.

proper box-end wrench onto
R whesl hydraulic circuit

transparent hose over the
der valve,

ge the open end of the trans-
0 a transparent container
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sure on the padal,
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from the wheg
10. Tighten
the assistant g
11, Wait 14

the bleeder valve to purge air
Tydraulic cirouit,

the blesder valve, then have

owly release the brake pedal.
seconds, then repeat steps

8-10 until al['mir is purged from the same
wheel hydraulie circuit,
12, With the right rear wheel hydraulic

circuit bleedes

valve tightened securely, after

all air has beefl purged from the right rear

hydraulic circ!
wranch onto
hydraulic circ
13. Install
end of the bley
711,

circuit b.’eedeq
all alr has beg
hydraulic circ
wrench onto t

it, install a proper box-end
& LEFT FRONT wheel

it Dleeder valve.
transparent hose over the
der valve, then repeal steps

14, With te left front whee! hydraulic

valve fightened securely, after
purged from the left front
it, install a proper box-end
& LEFT REAR wheel hycraulic

15. Install
end of the ble
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al] air has bes
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wrench onto fi
hydraulic cir:J

17. Install 4

| transparent hose over the
i‘ﬁ[er valve, then repeat steps

3 [eft rear wheel hydraulic cir-
lve tightened securely, after

| purged from the left rear

it, install a proper box-end

e RIGHT FRONT wheel
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transparent hose over the
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bleeder valve

19. Fill the
voir to the ma
approved bra
brake fluid co

der valve, then repeat steps

are properly tightened.
brake master cylinder reser-
imum-fill level with GM
fluid from a clean, sealed
tainer.

ith GM approved brake fluid -

engine OFF. Check the brake system warn-

20. Slowly depress and release the brake
pedal. Observe the feel of the brake pedal.

m=[f it is determined that air was intro-
duced into the system upstream of the
ABS modulator prior to servicing, the
Antilock Brake System Autoemated

. Bleed must he performed.

21. If the brake pedal feels spongy,
repeat the bleeding procedure again. [f the
brake pedal still feels spongy after repeating
the bleeding procedure, perform the follow-
ing steps: _

a. Inspect the brake system for exter-
nal leaks.

b. Pressure bleed the hydraulic brake
system in order to purge any air that may
still be trapped in the system.

22. Turn the ignition key ON, with the

ing lamp. If it remains illuminated, diagnose

and repair.

st CAUTION

DO NOT allow the vehicle to be dri-
ven until it is diagnosed and
repaired.

Pressure Bleeding

=Before servicing the vehicle, refer to
the Precautions Section.

1. Place a clean shop cloth beneath the
brake master cylinder to prevent brake fluid
spills.

2. With the ignition OFF and the brakes
cool, apply the brakes 3-5 times, or until
the brake pedal effort increases significantiy,
in order fo deplete the brake booster power -
reserve.

3. If you have performed a brake master
cylinder bench bleeding on this vehicle, or
if you disconnscted the brake pipes from
the master cylinder, you must perform the
following steps:

a. Ensure that the brake master cylin-
der reservoir is full to the maximum-ill
level. If necessary, add GM approved
brake fluld from a clean, sealed brake
fluid container. If removal of the reservoir -
cap and diaphragm is necessary, clean
the outside of the reservoir on and
arcund the cap prior to removal.

b. With the rear brake pipe installed
securely to the master cylindey, loosen
and separate the front brake pipe from the
front port of the brake master cylinder.

c. Allow a smail amount of brake fluid
to gravity bleed from the open port of the
master cylinder.

d. Reconnect the brake pipe fo the
master cylinder port and tighten securely.
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e. Have an assistant slowly depress
the brake pedal fully and maintain steady
pressure on the pedal.

f. Loosen the same brake pipe to
purge air from the open port of the mas-
ter cylinder.

g. Tighten the brake pipe, then have
the assistant slowly release the brake
pedal.

h. Wait 15 seconds, then repeat the
above 5 steps until all air is purged from
the same port of the master cylinder.

i. With the front brake pipe installed
sacurely to the master cylinder, after all
air has been purged from the front port of
the master cylinder, loosen and separate
the rear brake pipe from the master cylin-
der, then repeat the above 6 steps.

j. After completing the final master
cylinder port bieeding procedure, ensure
that both of the brake pipe-to-master
cylinder fittings are properly tightened.

4. Fill the brake master cylinder reser-
voir to the maximum-fill level with GM
approved brake fluid from a clean, sealed
brake fluid container. Clean the outside of the
reservoir on and around the reservolr cap
prior to removing the cap and diaphragm.

5. Install an appropriate brake pressure
bleeder adapter to the brake master cylinder.
TeSErVoir. o

6. Check the brake fluid leve! in the
brake pressure blesder. Add GM approved
brake fluid from a clean, sealed brake fluid
container as necessary to bring the level to
approximately the half-full point.

7. Connect the brake pressure blesder
to the brake pressure bleeder adaper.

8. Charge the brake pressure bleeder
air tank to 25—30 psi (175-205 kPa).

9. Open the brake pressure bleeder
fluid tank valve to allow pressurized brake
fluid to enter the brake system.

10. Wait approximately 30 seconds, then
inspact the entire hydraulic brake system in
order to ensure that there are no existing
external brake fluid leaks. Any brake fiuid
Ieaks identified require repair prior to com-
pleting this pracedure.

11, Install a proper box-end wrench onto

the RIGHT REAR wheel hydraulic circuit
bleeder valve.

12. Install a transparent hoss over the
end of the bieeder valve.

13. Submerge the open end of the trans-
parent hose into a transparent container
- partially filled with GM approved brake fluid
from a clean, sealed brake fluid container.

14. Loosen the bleeder valve to purge air
from the wheel hydraulic circuit. Allow fluid
to flow until air bubbles stop flowing from
the bleeder, then tighten the bleeder valve.

15. With the right rear wheel hydraulic
circuit bleedsr valve tightened securely, after
all air has been purged from the right rear
hydraulc circuit, install a proper box-end
wrench onto the LEFT FRONT whee!
hydraulic circuit bleeder valve.

16. Install a transparent hose over the
end of the bleeder valve, then repeat steps
1314,

17. With the left front wheel hydrautic -
circuit bleeder valve tightened securely, after
all air has been purged from the left front
hydraulic circuit, install a proper box-end
wrench onte the LEFT REAR wheel hydraulic
circuit bleeder valve,

18. Instail a transparent hose over the
end of the bleeder valve, then repeat steps
13-14.

19. With the left rear wheel hydraulic cir-
cuit blesder valve tightened securely, after
all air has been purged from the left rear
hydraulic circuit, install a proper box-end
wrench ante the RIGHT FRONT wheel
hydraulic circuit bleeder valve

20. Install a lransparent hose over the.
end of the bleeder valva, then repeat steps
1314, _

21, After completing the final whisel
hiydraulic circuit bleeding procedure, ensure
that each of the 4 wheel hydraulic circuit
bleeder valves are properly tightened.

22. Close the brake pressure blesder
fluid tank valve, then disconnect the brake
pressure bleeder from the brake pressure
bleeder adapter.

28. Remove the biake pressure blesder

_adapter from the brake master cylinder

reservair.

24. Fill the brake master cylinder reser-
voir to the maximum-fill level with GM
approved brake fluid from a clean, ssaled
braks fluid conlainer.

25. Slowly depress and release the brake
pedal. Observe the feel of the brake pedal.

=If it is determined that air was intro-
duced into the system upstream of the
ABS modulator prior to servicing, the
Antilock Brake System Automated
Bleed must be perfoermed.

26. If the brake pedal feels spongy per-
form the following steps:

a. Inspect the brake system for exter-
nal leaks.

b. Using & scan toal, perform the
antilock brake system automated blesd-
ing procedure to remove any air that may
have been trapped in the BPMV.

27. Turn the ignition key ON, with the
engine OFF. Check the brake sysfem warn-
ing lamp. If it remains illuminated, diagnose
and repair.

DO NUT allow the vehicle to be dri-
ven until it is diagnosed and
repaired.

MASTER CYLINDER BENCH
BLEEDING

=Before servicing the vehicle, refer

to the Precautions Section.

1. Secure the mounting flange of the
brake master cylinder in a bench vise so
thg|t the rear of the primary piston is acces-
sible.

2. Remave the master cylinder reservoir
cap and diaphragm.

3. Install suitable fittings to the master
cylinder ports that match the type of flare
seat required and also provide for hose
attachment.

4. Install transparent hoses to the fit-
tings installed to the master cylinder ports,
then route the hoses inte the master cylin-
der reservoir,

5. Fill the master cylinder reservoir to
at least the half-way point with GM
approved brake fluid from a clean, sealed
brake fluid container.

6. Ensure that the ends of the transpar-
ent hoses running into the master cylinder
reservoir are fully submerged in the brake
fluid.

7. Using a smooth, round-ended tool,
depress and release the primary piston as
far as it will travel, a depth of about 1 in.
(25 mm), several times. Observe the flow of
fluid coming from the ports. As air is bled
from the primary and secondary pistons, the
effort required to depress the primary piston
will increase and the amount of travel will
decrease.

8. Continue to depress and release
the primary piston until fluid flows freely
from the ports with no evidence of air
bubbles.

9. Remove the transparent hoses from
the master cylinder reservoir,

10. Install the master cylinder reservoir
cap and diaphragm.

11. Remove the fittings with the trans-
parent hoses from the master cylinder ports.
Wrap ihe master cylinder with a clean shop
cloth to prevent brake fluid spills.

12. Remove the master cylmder from the
vise.

FLUID FILL PROCEDURE

1. Visually inspect the brake fluid level
through the brake master cylinder
TeServoir. )
2. If the brake fluid level is at or below
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the half-full point during routine fluid
checks, the brake system should be
inspected for wear and possible brake fluid
leaks,

3. If the brake fluid level is at or below
the hali-full point during routine fluid
checks, and an inspection of the brake sys-
tem did not reveal wear or brake fluid [eaks,

BRAKES
#: CAUTION

Dust and dirt accumulating on hrake
parts during normal use may contain
ashestos fihers from production or
aftermarket brake linings. Breathing
excessive concentrations of ashestos
fihers can cause serious bodily harm.
Exercise care when servicing hrake
parts. Do not sand or grind brake lin-
ing unless equipment used is
designed to contain the dust residue.
Do not clean hrake parts with com-
pressed air or by dry brushing.
Cleaning should be done by dampen-
ing the brake components with a fine
mist of water, then wiping the brake
components clean with a dampened
cloth. Dispose of cloth and all
residue containing ashestos fibers in
an impermeahle container with the
appropriate label. Follow practices
prescribed by the Occupational
Safety and Health Administration

* (OSHA) and the Environmental Pro-
tection Agency (EPA) for the han-
dling, processing, and disposing of
dust or debris that may contain
ashestos fibers.

BRAKE CALIPER

REMOVAL & INSTALLATION
See Figurs 3.

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Raise and support the vehicle.

3. Remove the tire and wheel assembly.

4, Remove the brake hose fitting bolt.

5. Remove the 2 brake hose fitting gas-
kets from the brake hose fitting and discard
the gasksts. :

6. Cap the brake hose fitting to prevent
brake fluid loss and contamination.

7. Using a backup wrench to hold the
brake caliper guide pins stationary, remove
the brake caliper guide pin bolts.
=DO0 NOT use any air tools to remove

or install the guide pin bolts. Use hand
tools ONLY. Install an open end wrench

the brake ftuid|may be fopped-off up to the

meximum-fill

Bvel,

4, |f 'Jrakerstam service was just com-

pleted, the br

g fluid may be topped-off up

to the maximum-fill level.

5. Ifthe br
half-full point,

ke fluid level is above the
adding brake fluid is not rec-

ommended urltier normal conditions.

bolts (1)

Fig. 3 Remoye the brake caliper guide pin

271682

to hold the ¢

qliper guide pin in line

with the bral'f]a caliper while removing
or installing}%he caliper guide pin bolt.

DO NOT allo
come in ¢on

Allowing the‘

in confact wi
cause a puls
applied.

8. Remov

To install.

9, [nstajl
oracket.

10. Using

the open end wrench to
ct with the brake caliper.
open end wrench to come
h the brake caliper will

tion when the brakes are

¢ the brake caliper.
i
|

16 brake caliper to the caliper

backup wrench to hold the

brake caliper guide pins stationary, install
the brake calipgr guide pin bolts and tighten
to 44 ft. Ibs. {0 Nm).

11. Assem
and 2 new bra

brake hose fitl}

12. Install
the braks calig

ie the brake hose fitting bolt
e Nose fitting gaskets to the
g.

16 brake hose assembly to
o and tighten the fitting bolt

to 30 ft. Ibs. {40 Nm)

13. Bleed t
14, Install-

15. Lower j

e hydfau[ic brake system.
& tire and wheel assembly.
ehicle.

REMOVAL &

INSTALLATION

See Figuie 4. ||,

1. Before|
the Precaution

ervicing the vehicle, refer to
s Section,

6. If brake fluid is to be added fo the
master cylinder reservoir, clean the outside
of the resérvoir on and around the reservoir
cap prior to removing the cap and
diaphragm. Use only GM approved brake
fluid from a clean, sealed brake fluid con-
tainer.

FRONT DISC BRAKES |

2. Inspect the fluid level in the brake
master cylinder reservoir.

a. If the brake fluid level is midway
between the maximum full point and the
minimum ailowable [evel, no brake fluid
needs to be removed from the reservoir
before procesding. )

b. If the brake fluid level is higher
than midway between the maximum full
point and the minimum allowable level,
remove brake fluid to the midway point
before proceeding.

3. Raise and support the vehicle.

4, Remove the tire and wheel
assembly.

5. Install a C-clamp against the outer
brake pad and the rear of the brake caliper
body.

6. Slowly tighten the C-clamp until the
brake caliper pistons are compressed into
the brake caliper bores.

=~D0 NOT use any air tools to remove
or install the guide pin bolts. Use hand
tools ONLY. Install an open end wrench
to hold the caliper guide pin in ling
with the brake caliper while removing
or installing the caliper guide pin boli.
DO NOT allow the open end wrench to
come in contact with the brake caliper.
Allowing the open end wrench to come
in contact with the brake caliper will

2216179

Fig. 4 Remave the inner (1) and cuter
brake pads (2)
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cause a pulsation when the brakes are
applied.

7. Using a backup wrench to hold the
brake caliper guide pin stationary, remove
the upper brake caliper guids pin bolt.

Support the brake caliper with heavy
mechanic wire, or equivalent, when-
ever it is separated from its mount
and the hydraulic flexible brake hose
is still connected.

8. Pivot the brake caliper forward and
support with heavy mechanics wire or
equivalent.

9. Place a block of woed or an old

brake pad against the brake caliper pistons. ‘

10. Using a brake pad spreader tool or
equivalent, fully seat the caliper pistons in
the caliper bores.

11. Remove the inner brake pad and the
outer brake pad.

12. Remove the upper and lower brake
pad springs. If installing new brake pads,
discard the springs.

To install:

13. Install the upper and lower brake pad
springs. :

14. Install the inner brake pad and the
outer brake pad.

15. Rotate the brake caliper into posi-
tion.

16. Using a backup wrench to hold the
brake caliper guide pin statfonary, install the
brake caliper guide pin bolt and tighten to
44 {t. [bs. (60 Nm).

17. Install the tire and wheel assembly.

18. With the engine OFF, gradually apply
the brake pedal fo approximately %5 of ils
travel distance.

18. Slowly release the brake pedal.

20. Wait 15 seconds, then repeat the
above 2 steps until a firm brake pedal apply

~ Is obtained; this will properly seat the brake

caliper pistons and brake pads.

21. Fill the brake master cylinder reser-
voir ta the proper leval.

22. Burnish the brake pads and rotors:

a. Select a smooth road with little or
no traffic.

b. Accelerate the vehicle to 30 mph
(48 km/h). Use care to avoid overheat-
ing the brakes while performing this
step.

¢. Using moderate to firm pressure,
apply the brakes to bring the vehicle to a
stop. Do not allow the brakes to lock.

d. Repeat the above 2 steps until
approximately 20 stops have been com-
pleted. Allow sufficient cooling periods
between stops in order to properly bur-
nish the brake pads and rotors.

BRAKES | ' ' REAR DISC BRAKES

ek CAUTION
Dust and dirt accumulating on brake
parts during normal use may contain
ashestos fibers from production or
aftermarket brake linings. Breathing
excessive concentrations of ashestos
fibers can cause sericus bodily harm.
Exercise care when servicing brake
parts. Do not sand or grind brake lin-
ing unless equipment used is
designed to contain the dust residue.
Do not clean brake parts with com-
pressed air ot by dry brushing.
Cleaning should be done by dampen-
ing the brake components with a fine
mist of water, then wiping the brake
cemponents clean with a dampened
cloth. Dispose of cloth and all
residue containing ashestos fibers in
an impermeahle container with the
appropriate label. Follow practices
prescribed by the Occupational
Safety and Health Administration
(OSHA) and the Environmental Pro-
tection Agency (EPA) far the han-
dling, processing, and disposing of
dust or debris that may contain
ashestos fibers.

BRAKE CALIPER

REMOVAL &.INSTALLATION
S_ee Figure 5.

1. Relsase the electronic parking brake

cable tension.

2. Raise and support the vehicle.
- 3. Remove the tire and whes!
assembly.
4. Remove the brake hose fitting bolt,

=Do not reuse the brake hose fitting
gaskets.

5. Remave the brake hose fitting gas-
kets and the brake hose. - :

6. Discard the brake hose fitling
gaskets. .

=0 NOT use any air tools to remove
or install the guide pin holts. Use hand
tools ONLY. Install an open end wrench
to hold the caliper guide pin in line
with the brake caliper while removing
or installing the caliper guide pin bolt.

DO NOT allow the open end wrench to -

come in contact with the brake caliper.
Allowing the open end wrench to come
in contact with the brake caliper will

cause a pulsation when the brakes are

. applied. :

7. Using a backup wrench to hold the
brake caliper guide pins stationary, remove
the brake caliper guide pin bolts.

8. Remove the brake caliper.

To instail:

9. Install the brake caliper.

10. Using a backup wrench to hold the
brake caliper guide pins stationary, install
the brake caliper guide pin bolts and tighten
to 44 it. Ibs. (60 Nm).

11. Assemble the brake hose fitting balt
and 2 new brake hose fiiting gaskets to the
brake hose.

Fig. 5 Remove the brake caliper guide pin
bolts

12. Install the brake hose assembly to
the caliper and tighten the fitting balt to
30 ft. Ibs. (40 Nm).

13. Bleed the hydraulic brake system.

14. Install the tire and wheel
assembly.

15. With the engine OFF, gradually apply
the brake pedal to approximately 34 of its
trave| distance.

16. Slowly release the brake pedal.

17. Wait 15 seconds, then repeat the
above 2 steps until a firm brake pedal apply
is obtained. This will properly seat the brake
caliper pistons and brake pads.

18. Fill the brake master cylinder reser-
voir to the proper level,

19. Set the electronic parking brake
cable tension. .
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DISC BRAKE PADS

REMOVAL & INSTALLATION
See Figure 6.

1. Bsfore ssrvicing the vehicle, refer to
the Precautions Section.

2. Inspect the fluid level in the brake
master cylinder reservoir.

a. If the brake fluid level is midway
between the maximum full point and-the
minimum allowable level, no brake fluid
needs to be removed from the reservoir
before proceeding.

b. If the brake fluid level is higher
than midway between the maximum full
point and the minimum allowable level,
remove brake fluid to the midway point
before proceeding.

3. Release the electronic parking brake
cable tension, if equipped.

4. Raise and support the vehicle.

5. Remove the tire and wheel
assembly.

6. Install a C-clamp against the outer
brake pad and the rear of the brake caliper
body.

7. Slowly tightsn the C-clamp until the
brake caliper piston is compressed into the
brake caliper bore.

=DO0 NOT use any air tools to remave
or install the guide pin bolts. Use hand
tools ONLY. Install an open end wrench
to hold the caliper guide pin in line
with the brake caliper while removing
or installing the caliper guide pin holt.
DO NOT allow the open end wrench to
come in contact with the brake caliper.
Allowing the open end wrench to come

2mnn

Fig. 6 Remoye the outer (1) and inner (2)
brake pads n

in contact wi
cause a pulsy

apptlied.

8. Using ¢

caliper guide
caliper guide

the brake caliper will
Itim'l when the brakes are

backup wrench on the brake
1in, remove the lower brake .
n bolt.

sk WARNING

Support the

ever it is se

and the hydr‘
is still conne

mechanic w

hrake caliper with heavy
. e, or equivalent, when-
parated from its mount
aulic flexible brake hose
cted.

9. Pivott

"B brake caliper forward and

suppert with heavy mechanics wire or

equivalent.

10. Removi| the outer brake pad.
11. Removi the inner brake pad.
12. Remov the brake pad springs. If

installing new brake pads, discard the brake
pad springs.

To install:

13. Install the brake pad springs.

14. Install the outer brake pad.

15. Install the inner brake pad.

16. Pivot the brake caliper into position.
17. Using a backup wrench to hold the
brake caliper guide pin stationary, install the
brake caliper guide pin bolt and tighten to

44 1. Ibs. (60 Nm).

18. Install the tire and whes! assembly.

19. With the engine OFF, gradually apply
the brake pedal to approximately % of its
travel distance.

20. Slowly release the brake pedal.

21. Wait 15 seconds; then repeat the
above 2 steps until a firm brake pedal apply
is obtained. This will properly seat the brake
caliper pistons and brake pads.

22. Fill the brake master cylinder reser-
voir to the proper level.

23. Set the electronic parking brake
cable tension, it equipped.

24. Burnish the brake pads and rotors:

a. Select a smooth road with little or
no traffic.
b. Accelerate the vehicle to 30 mph

(48 km/h). Use care to avoid

overheating the brakes while performing

this step.

¢. Using moderats to firm pressure,
apply the brakes to bring the vehicle to

a stop. Do not allow the brakes to lock.

d. Repeat the above 2 steps unti!
approximately 20 stops have been com-
pleted. Allow sufficient cooling periods
between stops in order to properly bur-
nish the brake pads and rotors.

'BRAKES PARKING BRAKE |

PARKING BRAKE CABLES

ADJUSTMENT

The parking brake cable tension is con-,
trolled by the Electronic Park Brake (EPB)
module.

PARKING BRAKE SHOES

REMOVAL & INSTALLATION
See Figure 7.

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Disable the parking brake cable
adjuster.

3. Raise and support the vehicle.

4. Remove the tire and whee! assembly.

5. Remove the rear brake rotor.

6. Remov

} the parking brake shoe

upper return spring.
7. Comprgss the parking brake shoe

hold down sp
furn to remov

8. Remov

ngs and rofate the pins
glthe hold down springs.
/& the parking brake shoes by

grasping the sr:ss near the parking brake

shoe actuator,

bpread the parking brake

shoes apart ang litt around the wheel hub

and bearing a

9. Cross

sembly.,
e fop of ane of the parking

brake shoes oler the opposite parking brake

shoe.

10. Remoy

the parking brake shoe

lower return sgring.
11. Removg the parking brake shoe

adjuster,

12. Disassémble the parking brake shoe

adjuster.

2230070

Fig. 7 Remove the parking brake shoes
(1)
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13. Clean the parking brake shoe adjuster
components of any corrosion or debris.

14. Lubricate the parking brake shoe
adjuster threads with high temperalure
brake lubricant.

15. Lubricate the parking brake shoe
adjuster clevis with high temperaturs brake
[ubricant.

16. Assemble the parking brake shoe
adjuster to the fully retracted position.

To install:

17. Install the parking brake shoe
adjuster to the parking brake shoes.

18. Cross the top of one of the parking
brake shoe over the opposite parking brake
shoe.

19, Install the parking brake shoe return
spring.

20. Ciean the parking brake shoe mount-
ing plate.

21. Apply high temperature brake Iubri-
cant to the parking brake shoe mounting
plate contact points.

22. Install the parking brake shoes by
grasping the shoes near the parking brake
shos actuator, spread the parking brake
shoes apart and lift around the wheel hub
and bearing assembly.

23. Install the hold down spring pins
through the parking brake shoe mounting
plate.

24. Compress the parking brake shoe
hold down springs and rotate the pins ¥4
turn to install the hold down springs.

25. Install the parking brake shoe upper
refurn spring.

26. Adjust the parking brake.

27. Install the rear brake rofor.

28. Install the tire and wheel assembly.

29. Enable the parking brake cable
adjuster.

PARKING BRAKE ADJUSTER
DISABLING

The parking brake cable tension is con-
trolied by the Electronic Park Brake (EPB)
module. Tension can be fuily released from
the parking brake cables to allow for sarvice
of the parking brake system. Perform cne of
the following three methods to fully release
cable tension.

With Scan Tool—Preferred Method

1. Block the drive wheels.
2. Install a scan tool to the vehicle.

3. Turn the ignition switch to the
ON/RUN position with the engine OFF.

4. Using the scan toal, perform the
following:

a. From the scan fool menu, select

Diagnostics

b. Enter the appropriate vehicle infor-
mation

¢. Select Chassis

d. Select Parking Brake Control
Module .

€. "Select Special Functions

f. Select Cable Replacement

5. Follow the instructions on the scan
tool to fully release the tension on the park-
ing brake cables.

Without Scan Tool—0Optional
Method

6. Block the drive whesls.

7. Turn the ignition switch to the
ON/RUN position with the engine OFF.

8. Place the automatic fransmissicn in
PARK or manual fransmission in NEUTRAL,
as equipped.

9. Apply and hold the brake pedal. The
brake pedal must remain applisd throughout
the parking brake cable fension release
process. : :

10. Press and hold down the EPB swilch
approximately 5 seconds.

11, Observe the PARK BRAKE lamp on
the instrument cluster.

12. When the PARK BRAKE lamp
flashes, release then immediately press
and release the EPB switch. The
parking brake cable tension is fully
released.

13. Release the brake pedal.

Manual Parking Brake Cable
Tension Release

I the other methods 1o release the
parking brake cable tension are unsuc-
cessful, the following procedure may be
necessary to release the parking brake
cable tension.

* 14, Raise and support the vehicle.

15, Remove the protective plug from the
EPB manual release. The profective plug for
the manual release is located near the elec-
trical connector.

16. Using an appropriate square-~drive
tool, rotate the mechanism clockwise until
the tension is fully released from the park-
ing brake cables. Up to 50 cycles may be

required unti! the parking brake cable ten-
sion s fully released. ‘

17. Install the protective plug to the EPB
moduls.

PARKING BRAKE ADJUSTER
ENABLING

The parking brake cable tension is con-
trolled by the Electronic Park Brake (EPB)
module. Cable tension needs to be set
and the EPB module needs to be cali-
braied following the cable tension dis-
abling procedure. Perform one of the
following two methods to fully restore
cable tension.

With Scan Tool—Preferred
Method :

1. Block the drive wheels.

2. Install a scan tool to the vehicle.

3. Turn the ignition switch to the
ON/RUN position with the engine OFF

4. Using the scan tool, perform the
following:

" a. From the scan tool menu, select

Diagnostics :

b. Enter the appropriate vehicle infor-
mation

c. Select Chassis

d. Selact Parking Brake Control
Module

8. Select Module Sefup

f. Select Parking Brake Calibration

5. The EPB module will be calibrated
and proper tension will be applied to the
parking brake cables.

Without Scan Tool—Optional
Method

6. Block the drive wheels.

7. Turn the ignition switch to the
ON/RUN position with the engine OFF,

8. Apply the brake pedal.

9. Place the automatic transmission in
PARK or manual transmission in NEUTRAL,
as eqUipped.

10, Momentarily lift then release the EPB
switch to apply the EPB,

11. Momentarily press down then
release the EPB switch to release the EPB,

12. Repeat the above two steps to
cycle the EPB on then off an additional
4 times.

13. The EPB module will be calibrated
and proper tension will be applied to the
parking brake cables.
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CHASSIS ELECTRICAL

GENERAL INFORMATION

sk CAUTION

These vehicles are equipped with an

air bag system. The system must he

disarmed before performing service
on, or around, sysiem components,
the steering column, instrument
panel components, wiring and sen-
sors. Failure to follow the safety
precautions and the disarming proce-
dure could result in accidental air
bag deployment, possible injury and
unnecessary system repairs.

SERVICE PRECAUTIONS

Disconnect and isolate the battery nega-
tive cable before beginning any airbag sys-
tem component diagnosis, testing, removal,
or installation procedures. Allow system
capacitor to discharge for two minutes
before beginning any component service.
This will disable the airbag system. Failure
to disable the airbag system may result in
accidental airbag deployment, personal
injury, or death.

Do not place an intact undeployed airbag
face down on a solid surface. The airbag

will propel into the air if accidentally
~ deployed and may result in personal injury
or death.

When carrying or handling an unde-
ployed airbag, the trim side (face) of the
airbag should be pointing away from the
body to minimize possibility of injury if
accidental deployment occurs. Failure to do
this may resuit in personal injury or death.

Replace airbag system components with
OEM replacement parts. Substitute parts
may appear intsrchangeable, but internal
differences may result in inferior cccupant
protection. Failure to do so may result in
occupant personal injury or death.

Wear safety glasses, rubber gloves, and .

long sleeved clothing when cleaning pow-
der residue from vehicle after an airbag
deployment. Powder residue emitted from a
deployed airbag can cause skin irritation.
Flush affected area with cool water if irritation
is experienced. If nasal or throat irritation Is
experienced, exit the vehicle for fresh air until
the irritation ceases. If irritation continues,
see a physician.

Do not use a replacement airbag that is
not in the original packaging. This may
result in improper deployment, personal
injury, or death.

The factory installed fasteners, screws

local, and fedel

and bolis useo‘l 0 fasten airbag compenents
have a special goating and are specifically
designed for the airbag system. Do not use
substitute Tast 1ers. Use only original
equipment fastzners listed in the parts cata-
log when fasterjer replacement is required.

During, and|ffollowing, any child restraint
anchor servicei| due to impact event or
vehicle repalr, Iareﬂ;lfy inspect all mounting
hardware, tether straps, and anchors for
proper instaliat|on, operation, or damage. If
a child restrain{ anchor is found damaged in
any way, the af shor must be replaced, Fail-
ure to do this may result in personal injury
or death. '

Deployed a it non-deployed airbags may
or may not havg live pyrotechnic material
within the airb inflatar.

Do not d[sp:se of driver/passenger/
curtain airbags|or seat beli tensioners
unless you arelsure of complete deploy-
ment. Refer to the Hazardous Substance
Control Sysle[I for proper disposal,

Dispose of e;lloyed airbags and ten-
sioners consistent with state, provincial,
| regulations.
hag component fasting or
servics, do notfconnsct the battery negative
cable. Persun'q' injury or death may result if
the system test|is not performed first.

If the vehiclg is equipped with the Occu-
pant Classificalion System (0CS), do not
connect the baltery negative cable before
performing thel|OCS Verification Test using
the scan tool a d the appropriate diagnostic
information. Parsonal injury or death may
result if the system test is not performed
properly. '

Never replage both the Occupant
Restraint Contipller (ORC) and the Ccou-
pant Classificalion Module {OCM) at the
same time. [f qfh require replacement,
replace ong, then perform the Airbag
Systemn test before replacing the other.

Both the O' and the OCM store Occu-
pant Classificafion System (OCS}) calibra-
tion data, which they transfer to one another
when one of them is replaced. If bath are
replaced at thg|same time, an irreversible
fault will be sef in both modules and the
0CS may melifinction and cause personal
injury or deat

If equipped
Sensor is a sef
must be hand 1I
hand!e roughl f
replace with ar

After any al

4

with 0CS, the Seat Weight
sitive, calibrated unit and

d carefully. Do not drop or

If dropped or damaged,
other sensor, Failure to do so
may result in @ccupant injury or death.

If equipped\ yith OCS, the front passen-

ger seat must pe handled carefully as well.

—

| :
AIR BAG (SUPPLEMENTAL RESTRAINT SYSTEM) |

When removing the seat, be careful when
setting on floor not to drop. If dropped, the
sensar may be inoperative, could result in
oceupant injury, or possibly death.

If equipped with OCS, when the passen-
ger frontseat is on the floor, no one should
sit in the front passenger seat. This uneven
force may damage the sensing ability of the
seat welght sensors. If sat on and damaged,
the sensor may be inoperative, could result
in occupant injury, or possibly death.

DISARMING THE SYSTEM

Air Bag Fuse Method

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Turn the steering wheel so that the
vehicles wheels are pointing straight ahead.

3. Place the ignition in the OFF position.

=The SDM may have more than one
fused power input. To ensure there is
no unwanted SIR deployment, personal
injury, or unnecessary SIR system
repairs, remove all fuses supplying
power to the SDM. With all SDM fuses
removed and the ignition switch in the
ON position, the AIR BAG warning indi-
cator illuminates. This is normal oper-
ation, and does not indicate a SIR
system maltunction.

4. Locate and remove the fuse(s) sup-
plying power to the Sensing and Diagnosti
Module (SDM). '

5. Wait 1 minute before working on the
system.

Negative Battery Cable Method

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Turn the steering wheel so that the
vehicles wheels are pointing straight ahead.

3. Place the ignition in the OFF position.

4, Disconnect the negative baitery cable
from the battery,

5. Wait 1 minute before working on sys-
tem.

ARMING THE SYSTEM

Air Bag Fuse Method

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Place the ignition in the OFF position.

3. Install the fuse(s) supplying power to
the SDM.

4, Turn the ignition switch to the ON
position. The AIR BAG indicator will flash
then turn OFF, If the AIR BAG warning indi-
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cator does not operate as described, per-
form the Diagnostic System Check.

Negative Battery Cable Method

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Place the ignition in the OFF
position.

3. Connect the negative battery cable fo
the battery.

4. Turn the ignitien switch to the ON
position. The AIR BAG indicator will flash
then turn OFF. If the AIR BAG warning indi-
cator does not operate as described, per-
form the Diagnostic System Check.

CLOCKSPRING CENTERING
See Figure 8.

‘DRIVE TRAIN

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Verify the following before centering
the Supplemental Inflatable Restraint (SIR)
coil: :

a. The wheels on the vehicle are
stralght ahead.

b. The centering mark of the steering
shaft assembly is in the 6 a'clock posi-
tion.

3. Turn the lobe of the clock spring clock-
wise until the coil ribbon stops. Do nat foree. -

4. Turn the lobe of the clock spring
counterclockwise approximately 3 turns to
the Neutral position.

5. Properly align until the centering
window turns yellow. This indicates the '
CENTER position.

2015042

Fig. 8 Clockspring with ceniering mark (1)
in the 6 o’clock position

AUTOMATIC TRANSMISSION
FLUID

CHECKING FLUID

Use Dexron VI transmission fluid
only. Failure to use the proper fluid
may result in transmission internal
damage. Ensure the transmission has
enough fluid in it to safely start the
vehicle without damaging the trans-
mission. With the vehicle off there
must be at least enough fluid to wet
the end of the dipstick bullet. This
will ensure that there is enough fluid
in the sump to fill the components
once the vehicle is started.

=~Check the transmission fluid level
when the Transmission Fluid Tempera-
ture (TFT) is between 180°F-200°F
(82°C —-93°C).

1. Park the vehicle on a level surface,
apply the parking brake and place the shift
lever in PARK (P).

2. Start the engine.

3. Depress the brake pedal and move
the shift lever through each gear range,
pausing for about 3 seconds in each
range. Then move the shift lever back to
PARK (P). .

4, Allow the engine to idie 500-800
rpm for at least 1 minute. Release the brake
pedal.

5. Keep the engine running and
observe the Transmission Fluid Temperature
(TFT) using the Driver Information Center or
a scan toal.

6. Remove the dipstick and wipe it with
a clean rag or paper fowel.

7. Inspect the fluid color. The fluid
should be red or dark brown,

a. I the fluid color is very dark or
black and has a burnt odor, inspect the
fluid for excessive metal particles or other
debris. A small amount of "friction”
material is a “normal” condition. If large
pieces and/or metal particles are notsd in
the fluid, flush the oil cooler and cooler
lines and cverhaul the transmission. If
there are no signs of fransmission inter-
nal damage noted, replace the fluid, repair
the ofl cooler, and flush the cooler lings.
Fluid that is cloudy or milky or appears to
be contaminated with water indicates
engfne coolant or water contamination.

8. Install the dipstick and fighten. Wait
three seconds and then remova it again.

=Always check the fluid level at [east
twice. Consistent readings are impor-
tant to maintaining proper fluid level.
If inconsistent readings are noted,
inspect the transmission vent assembly
fo ensure it is clean and unclogged.

9. Check both sides of the dipstick and
read the lower lavel.
=t is not necessary to get the fluid
level all the way up to the MAX mark.
Anywhere within the crosshatch band is
acceptable.

10. Install and remove the dipstick again
to verify the reading.

11. Ifthe fluid level is not within the
crosshatch band, add or drain fluid as nec-
essary to bring the level inta the crosshatch
band. I the fluid level is low, add only

enough fivid o bring the level into the
crosshatch band.

a. Do not add more than one pint
(0.5L) at a time without rechecking the
Isvel. Once the oil is on the dipstick bul-
let, it will not take much more fluid to

“raise the fluid level into the crosshatch
band. Do not averfill. Alsg, if the fluid
level is low, inspect the transmission for
leaks.

12. Ifthe fluid ievel is in the acceptable
range, install the dipstick, .

13. If the fluid was changed, reset the
transmission oil life monitor, if applicable.

FLUID REFILL
See Figure 9.

1. Place a drain pan capable of contain-
ing more than 5 quarts of fluid under the
transmission.

L;, Remove the drain plug and drain the
fluid.

1808061

Fig. 9 Fluid fill tube plug assembly (1)
hole, and oil level check plug (2) hole
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3. Replace the drain piug.

4, Fill the transmission with fluid. Trans-
mission will require approximately 5 quarts
of fluid.

TRANSFER CASE ASSEMBLY

REMOVAL & INSTALLATION

2.8L Engines
See Figures 10 through 12.

1. Before servicing the vehicle, refer to
the Precautions Section.
2. Remove the driveshaft.
3. Drain the ofl from-the transmission.
4. Remaove the right halfshaft.
5. Remove the transmission rear mount
bracket.
6. Remove the front catalytic convert-
ers.
7. Remove the transfer case vent hose
strap, bolt, and hose.
8. Remove the transfer case bracket-to-
transfer case bolts.
9. Remove the transfer case bracket-to-
engine bolis. .
10. Remove the brackets.
11, Support the transfer case with a suit-
able jack and sscure with suitable straps.
12. Remove the transfer case-to-trans-
mission holts. The center bolt is accessed
through the opening in the center of the
transfer case.
13, Remove the remaining transfer case-
to-transmission bolts. .

14. Separate the transfer case from the
transmission and remove the transfer case.
15. Remove and discard the transfer

case-to-transmission O-ring.

To install:
16. Clean the contact surfaces between
the transfer case and the transmission.

Fig. 11 Rem
transmission

1. Transter case

2. Transfer case bracket-te-transfer case bolts
&, B. Transfer case bracket-to-engine bolts

4, Bracket

2583056

Fig. 10 Remove the transfer case boits

ve the transfer case-to-
holts {3)

17. Install 2

mission C-ring.

18. Suppor
able jack, and
19, Raise a
correct positio
sion,
20. Install
mission.
21, install
sion bolts. Tig
22. Install
sion bolts (3),4
through the of;
transier case. |
a. Tignt
73 1. ibs. (
b. Tight
60 degrees
23. Install
24, Instalf
transfer case E
25. Install

engine bolts (3, 6).
1 the bracket-to-transfer case

26. Tighte
bolis 1o 44 inj
27. Tighte

new transfer case-lo-frans-

the transfer case with a suit-
ecurewith suitable straps.
d align the transter case in the
in relation to the fransmis-

e transter case to the trans-
ne transfer case-to-transmis-
e fransfer case-to-fransmis-
The center bolt is accessed
ening in the center of the

n the bolts a first pass to

00 Nm).
n the bolts a second pass

he bracket (4).

he transfer case bracket-to-
0lts (2).
he transfer case brackst-to-

5

h 1bs. (5 Nm).
{he bracket-{o-engine bolts

to 16 ft. [bs. {‘

2 Nm).

nten to 81 ft. Ibs. (110 Nm). -

Fig. 12 Instq
the transfer

2422718

11 the transfer case (1) and

nase-to-transmission bolts (2)

28. Tighten the bracket-to-transfer case
bolts to 42 ft. Ibs. (58 Nm).
29. Install the transmission rear mount
bracket. - .
30. Install the transfer case vent hose,
strap, and bolt.

31. Tighten the transfer case vent hose
bolt to 17 ft. Ibs. (22 Nm).

32. Install the fron catalytic convertars.

33. Install the right halfshaft.

34. Install the driveshatt.

35, Fill the transmission with oil.

36. Fill with transfer case oil.

3.0L Engines
See Figures 13 and 14.

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Remove the driveshaft,

3. Drain the oil from the transmission.

4. Remove the right halfshaft.

5. Remove the transmission rear mount
bracket.

6. Remave the front catalytic convert-
ers.

7. Remove the transfer case vent hose
strap, bolt, and hose.

8, Remove the transfer case brackef-to-
transfer case holts.

9. Remove the transfer case bracket-to-
engine bolts.

10. Remove the brackets.

11. Support the transfer case with &
suitable jack and secure with suitable
straps. '

12. Remove the remaining transfer case-
to-transmission balts.

13. Separafe the transfer case from the
transmission and remove the transfer
£ase.

14. Remove and discard the transfer
case-to-transmission O-ring.

2, 4. Transfer case bracket-to-transfer case bolts
3, 8. Transfer case bracket-to-engine bolts

1, 5. Brackets

6, Transfer case

2603045

Fig. 13 Remove the transfer case bolts
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2Ene

Fig. 14 Remaove the remaining transfer
case-to-transmission bolts (2) and
separate the transfer case (1)

To install:

15. Clean the contact surfaces between
the transfer case and the transmission.

16. Install a new transfer case-to-trans-
mission O-ring.

17. Support the transfer case with a suii-
able jack, and secure with suitable straps.

18. Raise and align the fransfar case in
the correct position in relation to the trans-
mission.

19, Install the fransfer case to the trans-
mission. _

20. Install the fransfer case-to-
transmission bolts and tighten to 81 ft. lbs.
(110 Nm).

21. Install the bracksts (1, 5).

22. Instali the transfer case bracket-to-
transfer case bolis (2, 4).

23. Install the transfer case bracket-to-
engine bolts (3, 6).

24. Tighten the bracket-to-transfer case -

bolts (2, 4) to 44 inch Ibs. (5 Nm).

25. Tighten the bracket-to-engine bolts
(3, 6) to 16 1t. Ibs. (22 Nm).

26. Tighten the bracket-to-transfer case
bolts (2, 4) to 42 fi. Ibs. (58 Nm).

27. Install the transmission rear mount
bracket.

28. Install the transfer case vent hose,
strap, and bolt.

29, Tighten the transfer case vent hose
bolt to 17 ft. Ibs. (22 Nm).

30. install the front catalytic converters.

31. Install the right halfshaft.

32. install the driveshaft.

33. Fill the transmission with oil.

34. Fill with transfer case oil.

FRONT HALFSHAFT

REMOVAL & INSTALLATION
See Figure 15.

1. Before servicing the vehicle, refer to
the Precautions Section.
2. Raise and safely support the vehicle,

3. Remove the tire and wheel
assembly.

4. Insert a drift or puneh in the cooling
fins of the brake rotor. '

5. Rotate the brake rotor until the drift

- or punch contacts the brake caliper mount-

ing bracket.

6. Using a breaker bar, loosen the half-
shaft (whee! drive shaft) nut.

7. Remove ihe halfshaft nut.

8. Using the J-45858 puller, separate
the halfshaft from the knuckle assemily.

9. Remove the lower control arm from
the knuckle.

10. Remave the outer tie rod end from
the knuckle.

11. Using a large flat-bladed
serewdriver, remove the halfshaft from the
differential.

12. Remova the halfshaft from the
vehicle.

=|t-may he necessary to have an
assistant hold the knuckle assembly
while removing the halfshaft. If remov-
ing the halishaft to service other sus-
pension or driveline components, use
care when remaoving or installing the
halfshaft so as not to damage the half-
shaft hoots. The front ax/e shaft seal
must he replaced once the halfshaft
has been removed. Replace with NEW
only. DO NOT reuse the front shaft axle
seal.

13. Remove and discard the washer
from the halfshait. DO NOT re-use the

washer, replace with NEW only. If there is

no washer on the halfshaft, install 2 NEW
washer,
14. Remove the front axle shaft seal.

To instail:
15. Install the NEW front axle shaft
seal.

2236820

Fig. 15 Remove the halfshaft (1)

*16. Install the DT-44394-A protector into
the differential seal. Halfshaft seal protector
must be installed into the differential output
shatt seal prior to removing and installing

the halfshaft.

<k WARNING _
Failure to install the halfshaft seal
protector as indicated may cause the
splines of the halfshaft to cut the
differential output seal.

17. For vehicles equipped with an inter-
mediate shaft, on the right halfshaft, apply a
very small amount of grease to the splines
of the halfshaft inner joint.

18. Install the halfshaft into the differen-
tial.

19. Remove the DT-44394-A protector
from the halfshaft.

20. Insert the halfshaft in the knuckle.

21. Install the lower control arm in the
knuickle.

22. Install the outer tie rod end in the
knuckle.

23. Install the halfshaft nut.

24. Insert a drift or punch in the cooling
fins of the brake rotor.

25, Rotate the brake rotor until the drift
or punch contacts the brake caliper mount-
ing bracket,

26. Using & torque wrench, tighten the
halfshaft nut to 184 ft. Ibs. (250 Nm).

27. Install the tire and whesl assembly.

28, Remove the support and lower the
vehicle.

REAR AXLE FLUID R

DRAIN & REFILL

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Raise and support the vehicle.

3. Ensure the vehicle is level.
4. Inspect the rear axle for leaks, repair
if nacessary. _ -

5. Position a drain pan under drain
plug.

6. Remove the drain plug and drain the
fluid.

7. Install the drain plug and tighten to
18 ft. Ibs. (25 Nm).

8. Remove the fill plug.

9. Clean the area.around the rear axle
fill plug.

10. Add lubricant until the level is even
with the bottom edge of the fill plug open-
ing. Use the proper fluid.

11. Install the fill plug to and tighten to
18 ft. Ibs. {25 Nm).

12. Lower the vehicle.
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REAR DRIVESHAFT -
(PROPELLER SHAFT)

REMOVAL & INSTALLATION

_be necessary

See Figure 16.

1. Before servicing the vehicle, refer to
the Precauticns Section.

2. Raise and support the vehicle.

3. Mark a reference point between the
propeller shaft and the rear differential
flange.

4. Using the appropriate tools, remove
the rear differential drive flange bolts and
retainers.

5. Pull the propeller shaft from the rear
differential (use the DT 49064 puller, if
necessary).

6. Lower the evaporator canister to gain
access to the center bearing bolts.

7. Support the support bearings with
jack stands and remove the support bearing
mounting bolts. _

8. Using the DT-49030 fork, remove the

propeller shaft from the transfer case. It may

|
9
1

tant to remove

To install:
9. Installatig
noting the follo
a. Apply
spline.
b. Clean
apply thread
tighten the §

have the help of an assis-
he propeller shaft,

n is the reverse of removal,
wing:

rease on the propeller shaft |
e Prop | hub puller, separate the halfshaft from the

he mounting bolt threads,
locker to the bolts, and
blts to 43 ft, 1bs. (58 Nm).

c. Tightef the rear differential drive

flange bolis,

0 27 ft. Ibs. (36 Nm).

REMOVAL &

INSTALLATION

See Figure 17,

=Before ser\f
the Precaulio]

1, Raisa af
2. Removs
3. Inserta
cooling fins of
4, Rotate t]

cing the vehicle, refer to
s Section.

the tire and wheel assembly.
brass drift or punch in the
he brake rotor.

e brake rotor until the drift

d safely support the vehicle. -

Fig. 16 Rear differential drive flange bolts and retainers (1), supp'
(2), and propeller shaft (3)

Frriet

prt bearing mounting holis

or punch is resting against the brake
mounting bracket.
5. Using a breaker bar and the proper

i| size socket, loosen the halfshaft nut.

6. Remove the halfshaft nut.
7. Using the J 45858 tool or equivalent

knuckle assembly.
8. Remove the knuckle assembly from
the vehicle.
9. Using a long flat-bladed screwdriver,
remove the halfshaft from the differential
10. Remove the halfshaft from the
vehicle.
11. Remove the washer from the half-
shaft.

To install:

12. Install the NEW washer on the half-
shaft, if needed.

13. Install the rear halfshaft in the rear
differential.

14, Instal! the knuckle assembly.

15. Install the halfshaft nut.

16. Insert a brass drift or punch in the

“gooling fins of the brake rotor.

17. Rotate the brake rotor until the brass
drift or punch rest against the brake caliper
mounting bracket, -

18, Using a torque wrench and the
proper size socket, tighten the halfshaft nut
to184 ft. bs. (250 Nm).

19. Instali the tire and wheel assembly.

20. Remove the support and lower the
vehicle.

2237365

Fig. 17 Remaove the halfshaft (1)
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ENGINE COOLING ' _ '

ok CAUTION

ENGINE COOLANT

DRAIN & REFILL PROCEDURE

s CAUTION

Do not remove the radiator cap or
surge tank cap while the engine is
hot. The cooling system will release
scalding fluid and steam under pres-
sure if radiator cap or surge tank cap
is removed while the engine and
radiator are still hot,

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Remove the coolant pressure cap
from the radiator surge tank.

3. Raise and support the vehicle.

4. Remave the radiator air lower deflec-

5. Place a drain pan under the drain

6. Loosen the radiator drain cock.
7. Drain the cooling system.
8. Lower the vehicle.
9. Inspect the coolant.
10. Follow the appropriate procedura
based on the condition of the coolant:
« Discolored appearance: Follow the
flush procedure
« Normal in appearance: Follow the
fill procedure below

To install:

11. Use a coolant refill tool according
the manufacturer’s instructions, or, if not
using a coolant refill tool, perform a static
refill as directed below.

s WARNING

The fill procedure below must be fol-
lowed. Improper coolant level could
result in a low or high coolant [evel
condition, causing engine damage.

12. Raise and support the vehicle.

13. Tighten the radiator drain cock to
18 inch [bs. (2 Nm).

14. Install the radiator air lower
deflector.

15. Lower the vehicle.

16. Slowly fill the radiator with a mixture
of 50/50 DEX-COOL antifreeze and clean
drinkable water until the coolant level
reaches the base of the radiator surge
tank.

17. Aliow 30 seconds for the coolant
level to stabilize and continue to fill the
coolant filler neck until the level stabilizes
for at least 2 minutes.

18. Start the engine and allow to the
engine to idle in PARK or NEUTRAL with the
parking brake engaged.

19. Slowly fill the-coolant mixture until
the level stabilizes af the base of the radiator
surge tank.

20. Install the coolant pressure cap.

21. Raise the engine RPM to 2500 RPM
for 30—40 seconds.

22. Shut the engine OFF.

23. Allow the enging to cool, remove
coolant fill cap and repeat steps 4-10 until
the coolant level has completely stabilized
within the radiator surge tank.

24, Inspect the concentration of the
engine coolant using a tester (GE-26568
Coolant and Battery Fiuid Tester, or equiva-
lent). .

25. Inspect and fill the coalant reservoir
bottle as necessary.

26. Rinse away any excess coolant from -

the enging and the engine compartment.
27. Inspect the cooling system for
leaks.
28. Top off the radiator surge fank, if
Necessary.

FLUSHING

Hek WARNING

Do not use a chemical flush.

#:x CAUTION
Store used coolant in the proper
manner, such as in a used engine
coolant holding tank. Do not pour
used coolant down a drain. Ethylene
glycol antifreeze is a very toxic
chemical. Do not dispose of coolant
into the sewer system or ground
water. This is illegal and ecologically
unsound.

=\ arious methods and equipment can
be used to flush the cooling system. If
special equipment is used, such as a
back flusher, follow the manufacturer’s
instruction. However, always remove
the thermostat before back flushing the
system.

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Block the drive wheels.

3. Place the transmission in PARK (P).

4. Engage the park brake,

5. Run the engine until the thermostat
OpEns.

6. Stop the engine.

Approved safety glasses and gloves
should be worn when performing this
procedure to reduce the chance of
personal injury.

7. Follow the drain and fill procedure
using only clean drinkable water. Repeat the
procedure if necessary, until the fluid is
nearly colorless.

8. Fill the cooling system when flushing
is complete.

REMOVAL & INSTALLATION
See Figure 18.

-

.,
¥

An electric fan under the hood can
start up even when the engine is not
running and can injure you. Keep
hands, clothing and tools away from
any under hood electric fan.

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Disconnect the negative battery
cable.

3. Remove or reposition the compo-
nents necessary to access the radiator and
cooling fan.

4. Reposition the radiator forward.

5. Disconnect the cooling fan electrical
connectors.

6. Remave the fan shroud bolts and the
shroud.

7. Remaove the cooling fan retainer
bolts and remave the coaling fan from the
shroud. _

8. Unclip cooling fan motor wiring har-
ness from cooling fan shroud.

Fig. 18 Remove the cooling fan motor (2)
and holts (1)
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9. Remave the mounting bolts and the
motor.
To install:

10. Installation is the reverse of removal,
noting the following:
a. Tighten the motor mounting bolis
to 62 inch lbs. {7 Nm).

b. Tighten the shroud mounting boits -

to 70 inch Ibs. (8 Nm).

RADIATOR |

REMOVAL & INSTALLATION

See Figure 18.
1. Before servicing the vehicle, refer to
the Precautions Section.
2. Drain the cooling system.
3. Disconnect the negative battery
cable.
4. Remove the front bumper fascia.
5. Remove the front compartment front
sight shield,
6. Remove the hood primary [atch
bracket. :
7. Remove the cooling fan and shroud.
8. Remove the radiator air upper seal.
9. Remove the radiator air lower seal.
10. Remove the radiator air side seal.
11. Remove the radiator air side baffles.
12. Remove the air conditioning con-
denser.
13. Remove the charge air cooler, if
applicable. :
14. Remove the radiator inlet and outlet
hoses.
15. Remove the radiator upper support
bracket bolts. .
16. Remove the radiator upper support
brackets.
17. Remove the radiator from the
vehicle.

2219597

Fig. 19 Remove the radiator upper sup-
port brackets (2) and bolts (1)

To install:
18. Install tfje raciator fo the vehicle.
18. Install tfle radiator upper support -
bracket. i
20, Install the radiator upper support
bracket bolts a'd tighten to 80 inch Ibs.

{9 Nm},
21. Install fhie radfator outlet and inlet
hoses. ]
22. Install the charge air cocler, if
applicable.
23. Install t
denser,
24.  Install tle radiator air side bafles.
25. Install the radiator air side seal.
26. Install the radiatar air lower seal,
27. Install fhje radiator air upper seal.
28. Install tfle cooling fan and shroud.
29. Instail the primary latoh bracket.
30. Install the front compartment front
sight shield, ||
31. Install tfye front bumper fascia.
32. Fill the pooling system.
33. Connecl the negative battery cable.
34, F'Hlthe: ooling system.

g air conditioning con-

THERMOSTAT
REMOVAL &|[INSTALLATION -

3.0L Engines
See Figure 20

1. Before gervicing the vehicle, refer fo
the Precautiong Section.
2. Drain tie cooling system.

Disconnect the negative battery cable.
Remove the intake manifold cover.
. Remove the fuel pipe shield.
. Remave the heater outlet hose.
. Remove the heater inlet hose.
Remove the surge tank hose.
Remove the radiator outlet hose.
10. Remove the thermostat housing.
~11. Remove the thermostat and discard
ihe gasket. :
To install:
12. Clean the engine block and the
thermostat gasket surfaces.
13. Install the thermostat with a new
gasket.
14. Install the thermostat housing and
tighten the bolts to 88 inch Ibs, (10 Nm).
15. Install the hoses. Replace any worn
hoses.
16. Install the fuel pipe shield.
17. Install the intake manifold cover.
18. Connect the negative battery cable.
19, Fill the cooling system. .

WATER PUMP B

REMOVAL & INSTALLATION

O 0o~

2.8L Engines
See Figure 21.

|. Before servicing the vehicle, refer to
the Precautions Section.

2. Drain the cooling system.

3. Disconnect the negative battery
cable.

Fig. 20 Bolt§ (1), thermostat (3) and gasket (2)
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. 21 Remave the water pump

Fi

=

. Remove the drive belt.
. Remove the water pump baolis.
. Remave the water pump.

7. Remove and DISCARD fthe water
pump seal.

8. Carefully clean the water pump seal-
ing surfaces.

To install:
9. Install a NEW water pump seal. -
10. Install the water pump.
11. Tighten the water pump bolts fo
88 inch Ibs. (10 Nm).
12. Install the drive belt,
13. Fill the coaling system.
14. Connect the negative battery cable.

o

.3.0L Engines
See Figures 22 and 23, _
1. Before servicing the vehicle, refer to

the Precautions Section.
2. Drain the cooling system.

Fig. 22 Remove the water pump

2567757

Fig. 23 Water pump bolt tightening
sequence

3. Disconnect the negative battery
cable.

4. Hemove the alternator drive belt.

5. Use the EN 46104 or equivalent
noiding fool to secure the water pump
pullay.

6. Remove the water pump pulley bolts.

7. Remove the water pump pulley.
8. Remove the water pump bolts,
§. Remove the water pump.
10. Remove and DISCARD the water
pump seal, '
11. Carefully clean the water pump
sealing surfaces.

To install:
12. install a NEW water pump seal,

13. Install the water pump.

14. Hand tighten the water pump bolts.

15. Tighten the water pump bolfs in
sequence fo 106 inch ibs. (12 Nm).

16. Tighten the water pump bolts a sec-
ond pass in sequence to 106 inch Ibs.
(12 Nm).

17. Install the water pump pulley and the
water pump pulley bolts.

18. Use the holding tool to secure the
water pumg pulley,

19. Tighten water pump pullsy bolts to
106 inch Ibs, (12 Nm). -

20. Install the alternator drive belt.

21. Fill the cooling system.

22. Connect the negative battery cable.

ENGINE ELECTRICAL ' - BATTERY SYSTEM

BATTERY '

- REMOVAL & INSTALLATION

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Remove the battery cover/Engine
Control Module (ECM).

3. Disconnect the negative battery cable.
4. Open the battery fuse block cover and
remove the battery positive fuse block cable.

5. Remove the fuse block nuts, the body

harness terminal nut, and the fuse block.

6. Remave the battery retainer,
7. Remova the battery.

To install:
8. Installation is the reverse of removal,
noting the following:
a. Tighten the battery retainer bolt to
89 inch Ibs. (10 Nm).
b. Tighten the fuse block nuts to 106
inch Ibs. (12 Nm).
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ENGINE ELECTRICAL

ALTERNATOR

REMOVAL & INSTALLATION
See Figure 24.

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Disconnact the battery negative
cable.

3. Reposition the positive battery cable
boot at the alternator terminal.

4, Remaove the drive belf.

5. Disconnect the engine harness elec-
trical connector from the alternator.

6. Remove the positive battery cable
nut at the alternator.

7. Remove the positive battery cable
terminal from the alternator.

8. Remove the idler pulley bolt and
idler pulley.

ENGINE ELECTRICAL

FIRING ORDER

2.8L and 3.0L Engines: 1-2—3-4-5-6

IGNITION COIL

REMOVAL & INSTALLATION
See Figure 25:

1. Before servicing the vehicle, refer to
the Precautions Secticn.

2. Disconnect the negative battery
cable. -

3. For Bank 1 ignition coils, remove the
intake manifold. :

4, For Bank 2 ignition coils, remove the
intake manifold cover.

5, Disconnect the engine wiring har-
ness electrical connectors from the ignition
colls.

6. Remove the ignition coil balts.

7. Remove the ignition coils.

To install:
8. Install the ignition coils.
9. Install the ignition coil bolts and
tighten to 89 inch Ibs. (10 Nm).
10. Connect the engine wiring harness
electrical connectors to the ignition
coils.
11. For Bank 1 ignition coils, install the
intake manifold.
12. For Bank 2 ignition coils, install the
intake manifald cover.

a. Press the fuel injector sight shield
down firmly on the ball stud at the right
front corner.

b. Install the oil fill cap.

2196009

Fig. 24 Idlerpulley bolt (1), idler pulley

(2), alternatoy holts (3) and alternator (4)

the alternator bolts.
the alternatar.

g. annv

10. Remove

IGNITION TIMING
ADJUSTMENT

The ignitiof{ timing is controlled by the
Engine Contrg] Module (ECM). No adjust-
ment is necesgary or possible.

SPARK PLUGS
REMOVAL & INSTALLATION

1. Before|Servicing the vehicle, refer to
the Precautions Section.
2. Turn the ignition OFF.
3. Discorjnect the negative battery cable.
- 4, Rernov the ignition coils.

CHARGING SYSTEM

To install:

11. Paosition the alternator to the engine.

12. Loosely instail the alternator bolts.

13. Install the idler pulley.

14. Tighten the alternator bolts in the
sequence shown o:

« 2.8l Engines: 43 ft. [bs. (58 Nm)
« 3.0L Engines: 37 ft. Ibs. (50 Nm)

15, Install the drive belt.

16. Connect the engine harness electri-
cal connector to the alternator.

17. Instal] the positive battery cable ter-
minal fo the aliernator.

18. Install the positive battery cable nut
at the alternator and tighten to 11 ft. Ibs.
(15 Nm).

19. Position the positive battery cable
boot at the alternator terminal.

20. Connect the negative battery cable.

IGNITION SYSTEM }

sk WARNING
Allow the engine to cool before
removing the spark plugs. Attempting
to remove the spark plugs from a hot
engine may cause damage to cylin-
der head threads. Clean the spark
plug recess area before removing the
spark plug. Failure to do so could
result in engine damage.

5. Use compressed air in order to
remove debris from the spark plug cavity.
6. Remove the spark plug.

" To install:

Use only the spark plugs specified for
use in the vehicle. Failure to do so
could result in severe engine dam-
age. Check the gap of all new and
reconditioned spark plugs hefore
installation.

i WARNING

7. Ensure that the spark piug gap is
equivalent to the spacification. Specified
gap: 0.043 in. (1.1 mm).

8. Install the spark plug and tighten to
13 ft. Ibs. (18 Nm). Be sure that the spark
plug threads smoathly into the cylinder
head and the spark plug s fully seated. Use
a thread chaser, if necessary, 1o clean -
threads in the cylinder head.

9. Install the ignition coil.

10. Connect the negative battery
cable.
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ENGINE ELECTRICAL : STARTING SYSTEM

STARTER :

REMOVAL & INSTALLATION

2.8L Engines
See Figure 26.

1. Before servicing the vehicle, refer to
the Precautions Section,

2. Turn the ignition OFF,

3. Disconnect the negative battery cabls.

4. Remove the secondary air injection
pump.

5. Remove the baftery positive cable
nut and terminal from the starter.

6. Remove the engine wiring harness
nut and the engine harness terminal from
the starter solenoid.

Fig. 26 Remaove the mounting bolts (1)

and the starter (2)

7. Remove the starter mounting bolts.
8. Remove the starter from the engine.

To install:

9. Install the starter motor.

10. Install the starter motor mounting
bolts and tighten to 43 ft. Ibs. (58 Nm).

11. Install the baliery positive cable ter-
minal and nut to the starter solenoid and
tighten to 9 ft. Ibs. (15 Nm).

12. Install the engine harness terminal
and nut te the starter solenoid and tightan
to 53 inch Ibs. (6 Nm).

“13. Reposition and install the secondary

air injection pump and bracket.

14. Connect the battery negative cable.

3.0L Engines
See Figure 27,

1. Before servicing the vehicle, refer
to the Precautions Section.

2. Turn the ignition OFF,

3. Disconnect the negalive battery
cable.

4. Remove the starter heat shield.

5. Remove the left calalytic converter
head nuts and reposition catalytic converter
away from cylinder head.

6. Raise and support the vehicls.

7. Disconnect the knock sensor con-
nector, .

8. Remove the battery positive nut and
the engine harness connector from the
starter solenoid.

8. Remave the starter motor mounting
boits.

10. Remove the starter motar,

201748

Fig. 27 Remove the mounting bolts (1)
and the starter (2)

To install:
11. Install the starter motor and tighten
the mounting bolts to 43 ft. Ibs. (58 Nm),
12. Install the battery positive cable and
engine harness connector to the starter.
Tighten the battery positive cable nut to
91t Ibs. (15 Nm).
13. Install the engine harness connector
to the starter solenoid.
14. Install the starter heat shield and
tighten the bolt to 62 inch ibs. (7 Nm).
15. Cannect the knock sensor connector,
16. Install the left catalytic converter to
the cylinder head. Tighten:
« First Pass: 15 ft. Ibs. (20 Nm)
+ Final Pass: 34 ft. Ibs. (46 Nm)
17. Connsct the negative battery cabls.

L ENGINEMECHANICAL

- mDisconnecting the negative battery

cable may interfere with the functions

of the on board computer systems and
may require the computer to undergo a
relearning process, once the negative
battery cable is reconnected.

ACCESSORY DRIVE BELTS

ACCESSORY BELT ROUTING
See Figure 28,
Refer to the accompanying illustration.

INSPECTION

Inspect the drive belt for signs of glazing
or cracking. A glazed belt will be perfectly
smooth from slippage, while a good belt wifl
have a slight texture of fabric visible. Cracks
will usually start at the inner edge of the belt

and run outward. All worn or damaged drive

* belts should be replaced immediately.

ADJUSTMENT

Tension is automatically adjusted by the
belt tensioner,

2020008

Fig. 28 Drive beit routing

REMOVAL & INSTALLATION

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Disconnect the negative battery cable.

3. Remove the engine mount bracket,

4, Rofate the drive belt tensioner clock-
wise to release the drive belt tension.

5. Slide the drive belt off the belt idler

pulley.

6. Slowly release the drive belt tensioner,
7. Remove the drive belt,

To instali:

8. Installation is the reverse of removal,

B AIR CLEANER

REMOVAL & INSTALLATION

1. Before servicing the vehicle, refer to
the Precautions Section.
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2. Disconnect the negative battery cable.

3. Disconnect the air cleaner outlet duct
from the air cleaner assembly.

4. For 2.8L engines, remove the mass
airflow sensar and disconnect the sec-
ondary air injection hose from the air
cleaner. :

5. Disengage the air cleaner housing
grommets from the studs, while guiding the
housing out of the inlet duct.

6. If replacing the air cleaner assembly,
transfer parts as necassary.

7. Disconnect the electrical conneclors.

To install:
8. Installation is the reverse of removal.

FILTER/ELEMENT REPLACEMENT

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Disconnect the negative battery cable.

3. Disconnect the air cleaner outlet duct
from the air cleaner.

4. For 2.8L engines, disconnect the
secondary air injection hose from the &ir
cleaner assembly.

5. Disconnect the mass airflow sensor
elsctrical connector.

6. For 3.0L engines, disconnect the
throttle inlet absoluts pressure sensor elec-
trical connactor.

7. Release the air cleaner retaining clips
and remove the element.

To install:

8. Installation is the reverse of remaoval.

CAMSHAFT AND VALVE
LIFTERS

INSPECTION
See Figures 29 through 32.

1. Inspect the camshaft oil feed holes to
the camshait position actuator for dirt,
debris or blockage.

2. Inspact the threaded hole for damage.

3. Inspect the camshaft position actua-
tor locating notch for damage or wear.

4. Inspect the camshaft sealing grooves
for damage.

5. Inspect the camshait thrust surface
for damage.

6. Inspect the camshaft lobes and jour-
nals for the following conditions:

« Excessive scoring or pitting

« Discoloration from overheating

«+ Deformation from excessive wear,
especially the camshaft lobes

7. If any of the above conditions exist
on the camshaft, replace the camshaft.

8. With the camshaft in a suitable fix- -
ture, measure the camshaft for wear.

Fig. 29 Meas
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Fig. 31 Measure the camshaft thrust width

1950084

Fig. 32 Place the indicator tip on the base
circle (1) of the camshaft lobe and rotate
the camshatt until the indicator is at the
highest point (3) on the lobe

pralt:

Fig. 30 Measure the camshaft runout

15. Inspect the valve lifters:

a. Inspect the Stationary Hydraulic
Lash Adjuster (SHLA) in the following
areas:

« Aplugged oil passage

« A scored or worn camshaft follower

pivof area

- A damaged or broken refainer

« Aseversly scuffed or worn SHLA

body

b. Replace the SHLA or as necessary.

REMOVAL & INSTALLATION
See Figures 33 through 41.

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Disconnect the negative battery
cable.

3. Remove the intake manifold.

4. Remove the fuel pump from the
cylinder head.
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5. Remave the vaive covers.

6. Remove the camshaft sensars.

7. Remove the camshait position actua-
tor solenoids.

8. Remove the camshaft position
actuator,

9. Remove the crankshaft balancer,

10. Rotate the crankshaft with a crank-
shaft rotation socket (EN-46111 or equiva-
lent) until the camshafts ars in a neutral
(low tension) position. The camshaft flats
will be parallel with the camshatt cover rail.

11. Loosen the camshaft position actua-
tor bolt. Use an open-end wrench at the
camshaft hex to prevent camshaft/engine
rotation. DO NOT remove the camshaft
position actuator bolt at this time.

ki WARNING

A wrench must be used on the hex

of the camshaft when loosening or
tightening in order to prevent compo-
nent damage. Failure to prevent the
torque reaction against the timing
drive chain can lead to timing drive
chain failure.

12. Install the timing chain retention toal
(EN-48313 or equivalent) and secure the
timing chain. Ensure that the tips of the
retention tool are fully engaged into the tim-
ing chain. Firmly tighten the retention tool
nuts.

13. Matchmark the timing chain and the
respective locations on the camshaft posi-
tion actuators.

14. Remove the camshaft position actua-
for bolt.

15. Remove the camshaft bearing cap
bolts.

1306301

Fig. 33 Matchmark the liming chain and
the respective locations -on the camshaft
position actuators {1-4)—left side

actuators (15-18))—right side

1306457

Fig. 34 Matchmark the timing chain and the respective locations on the camshaft position

16. Remave the camshaft bearing
caps.

17. Remove the camshafts. Matchmark
the camshafts upon removal to ensure
installation Is in the correct position.,

To instali:

18. Position the camshafts to the cylin-
der head and assemble the camshait actua-
tors to the camshafts. Ensure that the marks
on-the camshatt posttion actustor and the
timing chain are aligned. DO NOT tighten

;rpa camshaft position actuator bolt at this
ime.

18. Ensure that the camshaft sealing
rings are in place in the camshaft grooves.
Camshat sealing rings must be in place
below the surface of the camshaft journal in
order to avoid being pinched batween the
cylinder head and the camshaft caps.

20. Apply a liberal amount of |ubricant to
the camshaft journals and the cylinder head
camshaft carriers.

1977893

Fig. 35 Remaove the camshaft bearing
caps—left side shown, right side similar

1577898

Fig. 36 Remove the camshafts—left side

shown, right side similar
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1306267

Fig. 37 Camshaft sealing ring
positioning (1)

21. Place the camshafts in position in
the cylinder head.

22. Position the camsheft lobes in a
neutral position with the flats on the back
of the camshafts up and parallel with the
cylinder head camshaft cover rail.

23. Observe the markings on the cylin-
der head camshaft bearing caps. Each bear-
ing cap is marked in order to identify its
location. The markings have the following
meanings:

a, The raised feature must always be
oriented toward the center of the cylinder
head.

b. The ! indicates the intake
camshaft. -

c. The E indicates the exhaust
camshaft.

d. The number indicates the cylinder
posttion from the front of the engine.

. 24, Apply a liberal amount of lubricant
to the camshaft bearing caps.

25. There are first design and second
design camshaft front bearing caps. For
vehicles that have a second design camshaft
bearing cap, apply a liberal amount of lubri-
cant to the camshaft bearing cap and
camshaft thrust surface.

caps—Tfirst d
design (2)

2431662

Fig. 39 Camghaft intermediate bearing

sign (1) and second

® @\Gi ®
Qu\?f\%m@wj@ﬁ»
..:'_'-'. ._._-,-_e._)“ 'ﬁ’ _.; Ilk.' = ..'F-*?" 5
et

Fig. 41 Camshaft bearing cap bolt tighten-
ing sequence—right side

26. Install {
caps in the firg
There are also|

e camshaft bearing thrust
iournal of the eylinder head.
irst design and second

design camsh
27. install
with their orier
of the cylinder]
28. Hand s
cap bolts.

ft intermediate bearing caps.
1e remaining bearing caps
ation mark toward the center
gad.

rt all the camshaft bearing

29. Tighter]
bolts in the se

31, Retight
cap bolts 1, 2,
bearing cap b

32. Remoy

33. Install §nd tighten the camshaft posi- .

tion actuators!
the camshatt

engine rotatiof.

the camshaft bearing cap
uence shown to 89 1b in.

the center intake camshaft

dits 1, 2 and the center

ft bearing cap bolts 3, 4.

n the center camshaft bearfng
B, 4 and retighten the camshaft
tsto 89 Ib In. (10 Nm).

the retention fool.

Use an open-end wrench at
ex to prevent camshaft/

BATIEST -

Fig. 38 Camshaft front bearing caps—first

design {1) and secand design (2}

Fig. 40 Camshaft bearing cap bolt tighten-
ing sequence—Ileft side

34. Install the intake camshaft position
actuator solenoid. .

35, Install the camshaft sensors.

36. Install the crankshaft balancer.

37. Install the valve cover.
38. Install the fuel pump to the cylinder
head. '

39. Install the intake manifold.

CATALYTIC CONVERTER/ |
EXHAUST MANIFOLD
REMOVAL & INSTALLATION

2.8L Engine
See Figure 42.

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Disconnect the negative battery cabie.

3. Remove the battery tray.

4. Remove the radiator surge tank
engine and inlet hoses at the surge tank.

5. Remove the catalytic converter heat
shield.

6. Remove the transmission heat shield.

7. Remove the master cylinder heat
shield. .

8. Remove the oxygen sensors.

9. Remove the exhaust flexible pipe.

10. Remave the catalytic converter.

To install:
11." Installation is the reverse of removal,
noting the following:
a. Apply lubricant to the turbocharger
stud balis.
b. Tighten the catalytic converter bolts
in the following sequence. Tighten:
« Tighten *1" to 11 ft. lbs (15 Nm).
Turn 270 degrees counterclockwise.
« Tighten “2" to 11 ft. lbs (15 Nm).
Turn 270 degrees counterclockwise.
« Tighten “3" to 15 ft. Ibs (20 Nn).
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2. Support bolt
3. Brace bolt

4. Bracket bolt
5. Catalytic converter

Fig. 42 Catalytic converter

Z267ET]

« Tighten “1" to 18 ft. [bs (25 Nm).

« Tighten 2" to 18 ft. [bs (25 Nm).

c. Tighten the catalytic converter
bracket bolts to 15 ft. Ibs (20 Nm).

d. Tighten the catalylic converter
brace bolts to 15 ft. Ibs (20 Nm).

e. Tighten the catalytic support bolt to
16 ft. Ibs (22 Nm). .

3.0L Engine

Left Side
See Flgure 43.

1. Before sarvicing the vehicle, refer to
the Precautions Section.

2. Disconnect the heated oxygen sensor
before and after the left catalytic converter,

3. Remove the left catalytic converter
nuts to left cylinder head. Replace gasket
with a new one.

4, Remove the nuts to the rear muffler
assembly.

5. Remove the nuts from the right cat-
alytic converter.

~It may be easier to remove catalytic
converter by removing the ieft cylinder
studs.

6. Remove the exhaust bracket instlator
from the hanger and lower catalytic converter,

7. Carefully lower the catalytic con-
verter to the floor,

8. Transfer oxygen sensors if replacing
catalylic converter,

To instalf:

Youl
sk WARNING

To prevent damage to the exhaust
manifold flange or stud, make sure
the flange is fully seated hefore tight-
ening.

275663

Fig. 43 Remove the left cataiytic con-
verter nuts (1) and the gasket (2)

9. Replace the left catalytic converter-
to-cylinder head nuts and gaskets with new
onés; tighten nuts in a criss-cross pattern.
Tighten: .

o First Pass: 15 ft. Ibs (20 Nm)
« Final Pass: 34 ft. Ibs (46 Nm)
10. Attach left catalytic converter to insu-
[ator hanger bracket.
11. Install the left catalytic converter nuts
to the rear muffler assembly. Tighten to 34
ft. Ibs {46 Nm).
12. Install the nuts to the right
catalytic converter. Tighten to 34 ft. Ibs
(46 Nm),
13. Connect the heated oxygen
SBnsor,

Improperly installed and/or leaking
exhaust manifold gaskets may affect
vehicle emissions and/or On-Board
Diagnostics (0OBD) Il system perfor-
mance.

14. Inspect the exhaust system for
leaks.

Right Side
See Figure 44,

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Remove the left side catalytic con-
verter. ’

3. Disconnect the heated oxygen sen-
sors before and after the right catalytic
converter.

4. Remove the right exhaust manifold
nuts.

5. Remave the right exhaust manifold
studs on the right cylinder head, if neces-
sary.

6. Remove the right side catalytic con-
verter. '

To install '
7. Installation is the reverse of removal,
noting the following:

2225698

Fig. 44 Right catalytic converter (3), nuts
(1), and gasket (2)
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a. Clean and inspect the studs on the
engine cylinder head. Replace as neces-
sary. '

b. To prevent damage to the exhaust
manifold flange or stud, make sure
the flange is fully seated before
tightening.

c. Verify that the studs are fully
seated, Stud collar should touch the sur-
face of the engine cylinder head.

d. Replace the nufs and gasket.
Tighten the nuts in a criss-cross patern.
Tighten:

» First Pass: 15 ft. Ibs. (20 Nm)

« Final Pass: 34 ft. Ibs. (46 Nm)

~|mproperly installed and/or leaking
exhaust manifold gaskets may affect
vehicle emissions and/or On-Board
Diagnostics (OBD) Il system perfor-
mance.

CRANKSHAFT FRONT SEAL

REMOVAL & INSTALLATION
See Figures 45 and 46.

1. Before servicing the vehicle, refer to
the Precautions Section.
2. Remaove the crankshaft balancer:

a. Remove the drive balt.

b. Install the engine support
fixture.

¢. Remove the starter.

d. Install the flywhesl holding tool
(EN-46108 or equivalent) through the
starter mounting hole.

e. Using engine support fixiure, lower
engine approximately two inches.

f. Remove the crankshaft balancer
bolt. Discard the bolt.

g. Install the crankshaft button
(EN-38416-2) in the nosg of the
crankshait.

h. Install the removal tool (EN-41816
or equivalent) in order to remove the
crankshaft balancer.

i. Tighten the center bolt of the
removal tool in order to pull the crank-
shaft balancer off of the crankshatt.

i. Remove the removal tool from the
crankshaft balancer.

3. Using a seal removal tool (EN-45000
or equivalent), remove the crankshaft front
oil seal.

To install: :

4. Using a seal installer { J-29184 or
equivalent), instal! the crankshait front oil
seal.
5. Install the crankshaft balancer:

a. The flywheel holding tool must be
installed onto the flywheel.

2658150

Fig. 45 Crankshaft balancer (1), button
(2}, and remgval toal {3)

b. Using|the installer (EN-41998-B),
nut, bearir.? and washer, install the
crankshaft ifalancer,

=Do not lubfficate the crankshaft front
oil seal or ctankshaft balancer sealing
surfaces. Thg crankshaft balancer is
installed intg a dry seal.

¢. Applyl lubricant to the inside of the
crankshaft falancer hub bore,

d. Place|the crankshaft balancer in
position or[the crankshaft.

g. Thread the installer in the crank-
shaft. Ensulfe you engage at least 10
threads of {he installer before pressing
the crankshpft balancer in place.

{. Push|fthe crankshaft balancer into
position byltightening the nut on the
instailer urljil the large washer bottoms
out on the grankshaft end.

g. Remgve the installer.

halancer retgining bolt and washer.

= Always 1nTaII a new crankshaft
the NEW crankshaft balancer

h. Insta
bolt,

Fig. 46 Usifig a seal installer (1), instail
the crankshift oil seal (2)

i. Tighten the crankshaft balancer
boltto 74 ft. 1bs (100 Nm) and an addi-
tional 150 degrees using an angle meter
(EN-45059).

j. Remove the angle meter.

k. Install the starter.

. Install the drive belt.

m. Remove the enginé support
fixture.

6. Start the engine and check for
leaks.

CYLINDER HEAD

REMOVAL & INSTALLATION

2.8L Engine

Left Side
See Figure 47,

1. Before servicing the vehicle, refer to
the Precautions Section.
2. Disconnect the negative battery
cable.
3. Remove the camshaft cover.
4, Remove the left bank secandary tim-
ing chain.
5. Remove the exhaust manifold.
6. Remove the oil level indicator
tube.
7. Remove the turbocharger bracket.
8. Remove the 2 front M8 left cylinder
head bolts.
9. Remove the left cylinder head
balts.
10. Remove the [eft cylinder head.
11, Remove and discard the left cylinder
head gasket.
12. Clgan and inspect the cylinder head
and the engine block sealing surfaces.

To install:

13. Ensure the cylinder head locating
pins are securely mounted in the cylinder
block deck face.

14, Install a new lsft cylinder head gas-
ket using the deck face locating pins for
retention.

15. Align the left cylinder head with the
deck face locating pins.

16. Place the lsft cylinder head in posi-
tion an the deck face.

=~Do not allow oil on the cylinder head
bolt hosses. Do not reuse the old cylin-
der head bolts.

17. Install new M11 cylinder head bolts:
a. Tighten the M11 cylinder head
bolts a first pass in sequence to 22 ft.
[bs. (30 Nm).
b. Tighten the M11 cylinder head
bolts a second pass in sequence an addi-
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02316

'F[g 47 M11 cylinder head boits (1), M8
cylinder head holts (2), and cylinder head
bolt tightening sequence

2126551

Fig. 48 M11 cylinder head holts {1), M8
cylinder head baolts (2), and cylinder head

tional 150 degrees using the J-45059

angle meter, or equivalent tool. '

18. Install 2 new front M8 left cylinder
head bolts:

a. Tighten the M8 cylinder head bolts

a first pass to 11 1. Ibs. (15 Nm).

b. Tighten the M8 cylinder head bolts

a second pass in sequence an additional

75 degrees using the J-45059 angle

meter, or equivalent fool.

19. Install the turbocharger bracket.

20. Install the left bank secondary timing
chain, -
21. Install the camshaft cover.

22. Install the exhaust manifold.
23. Install the oil level indicator tube,

Right Side
See Flgure 48.

1. Before servicing the vehicle, refer
to the Precautions Section.

2. Dlsconnect the negative battery
cable.

3. Remove the camshaft cover.

4. Remove the right bank secondary
timing chain.

5. Remove the exhaust manifold.

6. Remove the right engine lift brackst
at the rear of the right cylinder head.

7. Remove the right cylinder head bolis.

8. Remove the right cylinder head.

9. Remove and discard the cylinder
head gasket.

10. Clean and lnspect the cylinder
head and the engine block sealing
surfaces.

11. Disassemble the cylinder head if
needed.

To install:

12. Ensure the cylinder head locating
pins are securely mounted in the cylinder
block deck face.

boli tightening sequence

13. Install a new right cylinder head gas-
ket using the deck face locating pins for
retention.

14. Align the right cylinder head wﬁh the
deck face locating pins. -

15. Place the right cytinder head in p03|—
tion on the deck face.

= Do not allow oil on the cylinder head
holt bosses. Do not reuse the old cylin-
der head bolts.

16. Install new M11 cylinder head
bolts.

a. Tighten the M11 cylinder head
bolfs a first pass in sequence to 22 ft,
[bs. (30 Nm).

b. Tighten the M11 cylinder head
bolts a second pass in sequence an addi-
tional 150 degrees using the J 45059
angle meler, or equivalent tool,

: 17, Install @ new M8 cylinder head
olt.

a. Tighten the M8 cylinder head bolt
a first pass to 11 ft. Ibs. (15 Nm).

b. Tighten the M8 eylinder head bolt
a second pass an additional 75 degress
using the J 45059 angle meler, or equiv-
alent tool. :

18. [nstall the right bank secondary
timing chain.

19. Install the right engine [ift bracket.

20. Install the exhaust manifold.

21, Install the camshaft cover.

3.0L Engine

Left Side
See Figure 47,

1. Before servicing the vehicle, refer
to the Precautions Section.

2. Disconnect the negative battery
cable. :
3. Remove the camshait cover,

4. Remove the alternator.
5. Remove the left bank secondary
timing chain.
6. Remave ihe fuel pump.
7. Remove the catalytic converter/
exhaust manifold.
8. Remove the oll level indicator
tube.
9. Remove the 2 front M8 left cylinder
head bolts,
10. Remove the left cylinder head
bolts.
11. Remove the left cylinder head.
12. Remove the ground wire bolt and
ground wire.
13. Disconnect and reposition harness
as necessary.
14. Remove and discard the left cylinder
head gasket,
15. Clean and inspect the cylinder head
and the engine block sealing surfaces.
16. Transfer parts as needed.

To install: .

17. Ensure the cylinder head locating
pins are securely mounted in the cylinder
block deck face,

18. Install a new left cylinder head gas-
ket using the deck face locating pins for
ietention.

19, Align the left cylinder head with the
deck face locating pins.

20. Place the left cylinder head in posi-
tion on the deck face.

=Do not allow oil on the cylinder head
bolt bosses. Do not reuse the old cylin-
der head bolts.

21, Install new M11 cylinder head
bolts:

& Tighten the M11 cylinder head
bolts @ first pass in sequence to 22 .
Ibs. (30 Nm).

b. Tighten the M11 cylmder head
bolts a second pass in sequénce an addi-
tional 150 degrees usirig the{J-45059
angle meter, or equivalent tool.

22. Install 2 new front M8 left cylinder
head bolts: |

a. Tighten the M8 cylinder head bolts
a first pass to 11 ft. Ibs. (15 Nm).

b. Tighten the M8 cylinder head bolts
a second pass in sequence an additional
75 degrees using the J-45059 angle
meter, or equivalent tool.

23. Install the [eft bank secondary timing
chain. -

24. Install the fuel pump.

25, Install the alternator.

26. Install the catalytic converter/exhaust
manifold,

27. Install the oil level indicator tube.
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28. Install the camshait cover.
29. Connect the negative battery cable.

Right Side
See Figure 49,

1. Before servicing the vehicle, refer to
the Precautions Section. :
2. Disconnect the negative battery cable.
3. Remove the camshaft cover.
4, Remove the right bank secondary
timing chain.
5. Position the power brake boos ter
pump aside.
6. Remove the catalytic converter/
exhaust manifeld.
7. Remove the right cylinder head bolts.
8. Remove the right cylinder head.
9. Remove ground wire and harness
and position aside.
10. Remave and discard the cylinder
fiead gasket.
11. Clean and inspect the cylinder head
and the engine block sealing surfaces.
12. Transfer parts as needed.

To install:

13. Ensure the cylinder head locating
pins are securely mounted in the cylinder
block deck face.

14, Install a new right cvhrder head gas-
ket using the deck face locating pins for
retention.

15. Align the right cylinder head with the
deck face locating pins.

16. Place the right cylinder head in posi- -

tion on the deck face.

=Do not allow oil on the cylinder head
bolt hosses. Do not reuse the old cylin-
der head holts.

17. Install new M11 cylinder head bols.

" a. Tighten the M11 cylinder head
bolts a first pass in sequence to 22 ft.
[bs. (30 Nm).

2126651 |-

Fig. 49 M11 cylinder head bolts (1), M8
cylinder head bolts (2), and cylinder head
bolt tightening sequence

b. Tightgn the M11

cylinder head

bolts a secdpd pass in sequence an addi-
tional 150 jzgrees using the J 45059

angle meter
18. Install

a. Tightg

a first pass

b. Tightg

a second p

using the J|

alent fool. |

19. Install §
ing chain.

20. Instali t
manifold.

or equivalent fool.

ew M8 cylinder head bolt.

n the M8 cylinder head bolt

0 11 1 Ibs. (15 Nm).

n the M8 cylinder head balt

s an additional 75 degrees

5059 angle meter, or equiv-

e right hank secondary tim-

e catalytic converter/exhaust

21. Instal! tpe camshaft cover.

22 Cor.r.e¢

the negative baftery cable,

| L & FILTER |
REPLACEMENT

1. Before]
the Precaution
. 2. Raise
3. Place 4
plug.
4. Removy
5. Allow 1
6. Install
fighten to 18 f
7. Useat
hex on top of

2.8L Enginel

ervicing the vehicls, refer to
Sectian,

d support the vehicle.

draln pan under the ofi drain

the oil pan drain plug.
e oil to drain campletely.
1e 0il pan drain plug and
Ibs. (25 Nm).
Ya in. (32 mm) socket on the
he oil filter cap, or an oil filter

wrench on then‘omsfde diameter of the ofl

filter cap. DO
on the hex on,
8. Remoy
9. Remov

To install
10. Install
11. Install
12. Ussa
hex on the tep
filter wrench
oil filter cap.j
fully seated.
{25 Nm).

OT use an open end wrench
op of the oil filter cap.

the oil filter cap and filter,
the filter from the cap.

he NEW ofl filter to the cap.
he oil filter cap and filter.

1| va in. (32 mm) socket on the

of the oil filter cap, or an oil
the outside diameter of the
ghten the oil filter cap until

] ) NOT exceed 18 fi. [bs.

resulting in

an oil eak.

13. Refill the engine cil.

M

14. Start the engine and inspect for

leaks.

3.0L Enging

1. Before
the Precautio

servicing the vehicle, refer to

15 Section.

2. Raise and support the vehicle.

3. Place a drain pan under the oil drain
plug.

4. Remave the oll pan drain plug.

5. Allow the oil to drain completely.

6. Install the oil pan drain plug and
tighten to 18 fi. Ibs. (25 Nm).

7. Place the drain pan under the oil
filter.

8. Remoave the oil filter. Allow the il to
drain completely.

To install:

9. Lubricate a NEW oil filter gasket with
clean engine oil.

10. Install the ofl filter and tighten to
18 ft. Ibs, (25 Nm).

11, Lower the vehicle.

12. Refill the engine oil.

13. Start the engine and mspect for

leaks.

EXHAUST MANIFOLD -

REMOVAL & INSTALLATION

2.8L Engine

Left Side
See Figure 50.

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Removs the secondary air iniection
pump pipe:

a. Remove the intake manifold cover.
Remove the oil cap before removing the
intake manifold cover.

b. Remove the secondary injection
shutoif valve pressure sensor.

Disconnect the air pump connectors.
3. Rpmme the sécondary air injection
pump hose.
4. Remove the oil leve! indicator tube.
5. Remove the harness brackst bolt
above the exhaust manifold heat shield and
reposition the engine harness.

Fig. 50 Exhaust manifold (4), nuts (1),
and gasket (2); exhaust turbocharger inlet
pipe nuts (3)—left side
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6. Remove the boits and the left
exhaust manifold heat shield.
7. Remove the secondary air injection
pipe bolts from the manifold.
8. Raise and support the vehicle.
9. Remove the exhaust manifold nuts.
10. Remove the exhaust turbocharger
inlet pipe nuts.
11. Remove the exhaust manifold and
gasket. Discard the gasket.
12. Clean any gasket debris from the
cylinder head and exhaust manifold.

To install:
13. installation is the reverse of removal,
noting the following: '

a. Tighten the exhaust manifold nuts
to 15 ft. Ibs. (20 Nm), working from the
center out.

b. Tighten the exhaust turbocharger
inlet pipe nuts to 15 ft. Ibs. (20 Nm).

c. Tighten the exhaust manifold
heat shield boits to 84 inch Ibs.

(10 Nm).

Right Side
See Figure 57.

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Raise and support the vehicle.

3. Remove the catalytic converter.
4. Remove the right catalytic converter
heat shield. .

5. Discennect the exhaust furbocharger
inlet pipe, Bank 2.

6. Remove the exhaust manifold

- nuis.

7. Remove the exhaust manifold and
gasket, Discard the gasket,

8. Clean any exhaust manifold gaskst
debris from the cylinder head and expaust
manifold.

To install:
9. Installation is the reverse of removal,
noting the following:

2267305

Fig. 51 Exhaust manifold (3), nuts (1),
and gasket (2)—right side ‘

a. Tighten the exhaust manifold nuts
to 15 ft. Ibs. (20 Nm}, working from the
center out. _

b. Tightan the exhaust turbocharger
inlet pipe nuts to 15 ff. Ibs. (20 Nm).

¢. Tighten the exhaust manifold
heat shield bolts to 84 inch Ibs.

(10 Nm).

3.0L Engine

See Catalytic Converter/Exhaust Manifold
Removal & Installation.

INTAKE MANIFOLD :

REMOVAL & INSTALLATION
See Figures 52 and 53.

1. Before servicing the vehicle, refer to
the Precautions Section.
2. Remove the power steering fluid

‘reservoir upper bracket only.

3. Remove the power brake hooster
vacuum check valve and hoss.

4. Remove the coolant air bleed
pipe. o

5. Remove the intake manifold cover.

6. Disconnect and remove the Positive
Crankcase Ventilation (PCV) tube (1) from
the intake manifold and right camshaft
cover,

7. Remove the Evaporative Emission
(EVAP) hose from the intake manifold and
EVAP solenoid.

8. Remove the fusl pipe shield.

9, Unclip wire harnesses as
necessary.

10. Remove the intake manifold bolts.

11. Remove the intake manifold.
assembly.

12. Remove and discard the intake mani-
fold gasket.

Fig. 52 Remove the intake manifold (2)
and holts (1)

066

Fig. 53 Intake manifold bolt tightening
Sequence

To install:
13. Assemble the intake manifold if

needed.

\ 14, Install the NEW intake manifold gas-
et.

15. Install the intake manifold
assembly.

16. Install the intake manifold bolts.

17. Tighten the intake manifold bolts in
the sequence shown.

18. Tighten the intake manifold bolts in
sequence to 18 ft. Ibs. (25 Nm).

19. Tighten the intake manifold bolts a
second pass in sequence to 18 ft. Ibs. (25 .
Nm).

20. Remave the fuel pipe shield.

21. Connect the EVAP hose to the
upper intake manifold and EVAP
solenoid.

22. Gonnect the PCV tube assembly to
the upper intake manifold and the right
camshaft cover,

23. Install coolant hose.

24. Install intake manifold cover,

25. Install the coolant air bleed pipe.

26. Install the power steering fluid reser-
voir upper bracket.

27. Install the power brake booster vac-
uum check valve and hose.

REMOVAL & INSTALLATION
Seg Figures 54 and 55.
1. Before servicing the vehicle, referto

the Precautions Section.

2. Drain the engine oil and remove the
oil filter. '
3. Remove the catalytic converter.

4. Remove the air conditioning (A/C)
compressar bolts and reposition.
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Fig. 55 0il pan‘hnll tightening sequence

5. Remove the front cover.

6. Remove the oil pan to transmission
bolts.

7. Remove the oil pan bolts.

8. Remove the oil pan.

9. Clean the oil pan and the engine
block gasket surface.

To install:

10. Install the 8 mm guides from the EN
46109 or equivalent guide pin set into the
center oil pan rail bolt hole on each sids of
the engine block.

11. Place a 0.118 in. (3 mm) bead of
RTV sealant on the block pan rail and the
crankshaft rear oil seal housing.

12. Position the oil pan onto the
block.

13. Remove the guide pins from the
engine block.

14. Loosely install the oil pan bolts.

15. Tighten the oil pan bolis in sequence
as follows:

a. Tighten the 8mm bolts (1-11) to
- 18 1t. Ibs. (25 Nm).

b. Tightsn the 6mm bolts (12—13) to
89 inch Ibs[(10 Nm).
16. Install tpe front cover.
17, Install tpe A/C compressar.
18. Install the cafalytic converter.
19. Lower the vehicle.
20. Refill the engine ofl.
21. Start thg engine and check for [eaks.

REMOVAL &‘
See Figure 56, _
1. Before sérvicing the vehicle, refer to
the Precautiong Section.
2. Removinfg the primary timing chain
and cranksha sprocke’[
3. Removethe oil pump and ! bolts.

INSTALLATION

4. Align thg oil pump jrwa gear with the
crankshaft flaty and install the cil pump to
the engine blok.

5. Align th pump body with the mount-
ing holes in the cylinder bloc

6. Install the oil pump mounthg bolts
and tighten to([18 fL. 1bs. (25 Nm),

7. Install the crankshaft sprockst and
timing chain. |

8. Refill th
level.

9. Start the engine and check for leaks.
!;"USPEC‘HO/E

There are i serviceable components
within the ol qump. Disassemble the pump
only to diagndse an oiling concern. A disas-
sembled ofl ptimp must be replaced. Inspect
the off pump fousing, cover, relief valve
components, frimary camshaft drive chain
lowsr guide, apd the inner and outer drives

engine with ofl to the correct

gears for damgge. If inner diameter damage .

Fig. 56 Renjove the oil pump and bolts

is found, ensure the crankshaft is also
inspected. If debris or damage is present
within the oil pump, further inspection of ali
of the engine components is necessary.

PISTON AND RING !

POSITIONING
See Figure 57.

1. 0il control ring expander and second
compression fAng gaps position 1

2, Upper oll control ring gap position 2
3. Top compression ring gap posftion 2
4, Lewer oll eontrol ring gap pesition 4

204783

Fig. 57 Piston ring end-gap spacing

§ REAR MAIN SEAL R

REMOVAL & INSTALLATION
See Figures 58 through 60.

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Remave the flywheel.

3. Remove the oil pan, if necessary.

4, Remove the rear oil seal housing
bolts.

5. Using the pry points located at the
edge of the crankshaft rear main seal hous-
ing, separate the RTV sealant,

6. Remove the rear main oil seal.
Discard the rear main seal housing.

To install:

7. Install guide pins into the two crank-
shaft rear oil seal housing corner bolt hoses
of the engine block.

8. Install the crankshaft rear seal instal-
lation tool (EN-47839 taol with the EN
42183 handle, or equivalent) onto the rear
of the crankshaft flange.

9. Apply a0.118 in. (3 mm) bead of
RTV sealant to the new crankshaft rear oil
seal housing. There are first design and
second design crankshaft rear oil seal hous-
ings. Second design oil seal housings
include additional grooves for RTV sealant
near the oil seal housing to oil pan inter-
face.
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Fig. 58 Crankshaft rear seal installation
tool (2) and handle (1)

Fig. 59 First design (1) and second design
(2) sealtant application (3), showing addi-
tional grooves (4)

2408335

Fig. 60 Oil seal housing bolt tightening

sequence

=Do not allow any engine oil on the
area where the crankshaft rear oil seal
housing is to be installed.

10. Install the rear seal housing to the
engine block.

11. Remove the guide pins and install
the housing bolts. Tighten the baolis in the
sequence shown to 89 inch Ibs. (10 Nm).

12. Remaove the rear seal installation tool
from the crankshaft flange.

13. Install the ofl pan, as applicable.

14. Install the flywhesl.

15, Start the engine and check for leaks.

Bl TIMING CHAIN FRONT COVER |

REMOVAL & INSTALLATION

2.8L Engine
See Figures 61 through 66.
1. Before servicing the vehicle, refer to

the Precautions Section.

2. Remove the intake manifold.

3. Remove the camshaft covers.

4. Drain the cooling system.

5. Remove the water outlet with the
radiator hose and reposition aside.
6. Remove the alternator,

= Do not disconnect the power steering
pipes or drain the power steering fluid.

7. Remove the power steering fluid
reservoir and reposition the power steering
fluid reservoir in order to provide access.
Do not disconnect the power steering pipss
or drain the power stearing fluld.

8. Remove the crankshaft balancer,

9. Remove the camshaft position
SENsars,

10. Remave the camshaft position actua-
tor valves from the front cover.

11. Remove the engine front cover bolts
that hold the engine front cover deadener
inio position, and ramave front cover dead-
ENer.

12. Remaove the remaining engine front
cover bolts. There are a tofal of 22 M8 bolts
that must be removed and 2 optional M12

1853222

Fig. 61 Remove the engine front cover
deadener bolts

Fig. 62 Remove the remaining engine
front cover bolts (1) and (2)

bolts that may need to be removed before
the front cover will separate from the engine
block. Engine front cover bolts in the num-
ber 2 location are model dependent and
may have already been removed.

#- WARNING

Do not use the jackscrew hole with-
out first removing all engine front
cover bolts. Failure to remove all
engine front cover holts before using
the jackscrew hole could result in
damage to components. Do not pry
between the engine front cover and
the camshaft position sensors or the
camshaft position actuators in order
to separate the RTV. Use the pry
points and a bolt in the jackscrew
hole in order to remave the engine
front cover. Damage to the camshaft
position sensors or the camshaft
position actuators may occur if the
camshait position sensors or the
camshaft position actuators are used
to pry against in order to remove the
engine front cover.

13. Loosely install a 10 x 1.5 mm bolt in
the fackscrew hole.

14. Using the pry points located at the
edge of the front cover and the jackscrew,
separate the room temperature vulcanizing
(RTV) sealant.

15. Remove the engine front cover,

To install:

16. Use the installation guide pins
(EN-46108) in order to install the engine
front cover:

a. Install the 0.315 in. (8 mm) guide
from the installation guide pins into the
cylinder block positions as shown,

b. Install the NEW engine front cover-
to-cylinder block seal.
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Fig.-63 Jackscrew hole (1), pry points (2)

302868

Fig. 69 Sea I: nt appligation

c. Placea 0.118 in. (3 mm} bead of
* RTV sealant on the engine front cover as
shown. ,

d. Place the engine front cover onto
the installation guide pins and slide into
position. '

e. Remove the pins from the cylinder
block.

f. Install the engine front cover dead-
ENner.

0. Loosely install the engine front
cover bolts to hold the engine front cover
deadsner into positicn.

h. Loosgly install the remaining
engine fron) cover bolts. Engine front
.cover bolts|n the number 23 location
are model ¢ependent and may not
apply.

i. Tighten the engine front cover bolts
(1-22} in sequence shown to 14 1t. lbs.
(20 Nm}. | '

i, Tightén the engine front cover bolts
(1-22) a sqpond pass in sequence an
additional 80 degrees.

k. Tightan the engine front cover bolts
(23) to 48 1{. Ibs. (65 Nm).

Fig. 64 Install the installation guide pins

W\ 2
"‘E‘i\\\%‘: Z 1 Q
D
o>

1857562

17. Place the camshaft position actuator
valves in position on the front cover.

18. Install the camshaft position actuator
valve bolts and tighten to 89 inch Ibs.
{10 Nm).

19. Install NEW O-rings on the camshaft
position sensor.

20. Place the camshaft position sensors

. In position on the front cover.

21, Install the camshaft position sensor
boits and tighten to 89 inch Ibs. (10 Nm).

22. Install the camshaft position actuator
solenoid valves to the front cover,

23. Install the camshaft position sensors.

24. Install the crankshaft balancer.

25. Install the power steering pump.

26. Install the power steering pump puiley.
27. Install the power steering fluid reser-
vair, -

28. Install the alternator bracket with the
generator and the belt tensioner.

29. Install the water qutlet. .

30. Install the purge vent hose fo the
water ouflet.

31. Fill the cooling system.

32. Install the camshaft covers.

33. Install the intake manifold.

34. Install the drive belt tensioner.

35. Fill the cooling system.

3.0L Engine
See Figures 67 through 71.

1. Before servicing the vehicle, refer io
the Precautions Section.

2. Remove the intake manifold.

3. Remove the camshaft covers.

4, Drain the coaling system.

5. Remove the water outlet with the
radiator hose and reposition aside.

6. Remove the alternator.

=Do not disconnect the power steering
pipes or drain the power steering fluid.

7. Remavs the power steering fluid
reservoir and reposition the power steering
fluid reservoir in order to provide access.
Do not disconnect the power steering pipes
or drain the power steering fluid.

8. Remove the crankshaft balancer.

9. Remove the camshaft position sensors.

10. Remove the belt tensioner.

11, Remove the air cleaner assembly.

12. Remove the engine mounting bracket.

13. Remove the camshaft position aclua-
tor solenoid valves from the front cover.

14, Remove the engine front cover with
the water pump:

a. Remove the engine front cover
bolts. There are a total of-23 M8 bolts
and 2 M6 bolts that must be removed,
and 3 optional M12.bolts that may need
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Fig. 67 Engine front cover M8 bolts (1) and M6 bolts (2); M12 bolts (3) are model dependent
and may have already been removed

to be removed before the front cover will
separate from the engine block. Engine
front cover bolts in the number 3 location
are model dependent and may have
already been removed.

Do not use the jackscrew hole with-
out first removing all engine front
cover holts. Failure to remove all.
engine front cover holts before using
the jackscrew hele could result in
damage to components. Do not pry

. between the engine front cover and

the camshaft position sensars or the
camshaft position actuators in order
to separate the RTV. Use the pry
points and a bolt in the jackscrew
hole in order to remove the engine
front cover. Damage to the camshaft
position sensors or the camshaft
position actuators may occur if the
camshaft position sensors or the
camshaft position actuators are used
to pry against in order to remove the
engine front cover.

15. Loosely install a 10 x 1.5 mm balt in
the jackscrew hole.

16. Using the pry points located at the
edge of the frant cover and the jackscrew,
separate the room temperature vulcanizing
(RTV) sealant.

17. Remove the engine front cover,

To install:

18. Use the installation guide pins (EN-
46109) in order to install the engine front
COVEr:

a. Install the 0.315 in. (8 mm)
guide from the installation guide pins
into the cylinder block positions as
shown,

2202028

Fig. 68 Jackscrew hole (1), pry points (2)
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Fig. 69 Install the installation guide pins

Ibs. (20 Nm). (Engine front cover bolts in

the number 25 location are model depen-
dent and may not apply.):

h. Tighten the engine front cover bolts
{1-23) a second pass in sequence o
14 1. Ibs. (20 Nm).

i. Tighten the engine front cover bolts
(1—23) a third pass in sequence an addi-
fional 60 degrees.

j. Tighten the engine front cover bolts
(24) to 48 ft. lbs. (65 Nm).

k. Tighten the engine front cover bolts
{25) to 48 ft. Ibs. (65 Nm).

19. Place the camshaft position actuator
valves in position on the front cover.

20. Install the camshaft position actuator
valve bolts and tighten to 89 inch bs.
(10 Nm).

21. Install new O-rings on the camshaft
position sensor.

22. Place the camshaft position sensors
in position on the front cover.

23. Install the camshaft position sensor
bolts and tighten to 89 inch lbs. (10 Nm).

24, Install the crankshaft balancer.

25. Install the power steering pump.

28. Instali the power steering pump
pullay,

27. Install the power steering fluid reser-
volr.

1857562

b. Install the NEW engine front cover-
to-cylinder block seal.

¢. Place a0.118 in. (3 mm) bead of
RTV sealant on the engine front cover as
shown. _

d. Place the engine front cover onfo
the installation guide pins and slide into
position. .

e. Remove the pins from the cylinder

“block.

f. Hand start all of the engine front
cover bolts.

g. Tighten the engine front cover bolts
(1-23) in the sequence shown to 14 ft.

H0ZE68

Fig. 70 Sealant application

Fig. 71 Eng

200027
nie front cover bolt tightening sequence
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28. Instail the alternator bracket with the
alternator and the belt tensioner.

29. Install the A/C compressor and
power steering belt tensioner.

30. Install the accessory drive belts.

31, Install the water outlet.

32. Install the purge vent hose to the
water outlet.

33. Refill the engine cocling system to
the correct [evel.

34. Install the camshaft covers.

35. Install the intake manifold.

36. Install the engine cover,

37. Start the engine and check for leaks.

TIMING CHAIN & SPROCKETS

REMOVAL & INSTALLATION

1853226

Fig. 73 Remaove the primary camshaft
drive chain tensioner

See Figures 72 through 82.

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Remove the timing chain front cover.

3. Remaove the right secondary
camshaft drive chain tensioner bolts and
remove the tensioner, Remove and discard
the gasket. '

4, Remove the right secondary
camshaft drive chain shee bolt and remove
the drive chain shoe.

5. Remove the right secondary
camshaft drive chain guide holts and
remove the right secondary drive chain
guide, '

6. Remove the right secondary
camshaft drive chain from the right
camshaft position actuators and the right
camshaft intermediate drive chain idler
sprocket. :

7. Remove the primary camshaft drive
chain tensioner bolts and remove the pri-
mary drive chain tensioner. Remove and
discard the gasket.

8. Remove the primary camshaft drive

chain upper quide boits and remove the
upper guides.

9. Remove the primary camshaft timing

chain.

To install:
10. Ensure that the crankshaft is in the

stage one timing drive assembly position,

11. Install the primary timing chain.

a. Wrap the primary camshaft drive
chain around the large sprockets of each
camshaft intermadiate drive chain idler
and the crankshaft sprocket.

b. The left camshaft intermediate drive
chain fdler timing ' mark will align with a
timing camshatt drive chain link.

¢. The right camshaft intermediate
drive chain idler timing mark will align
with a timing camshatt drive chain link.

d. The crankshaft sprocket timing
mark will align with a timing camshaft
drive chain link.

e. Ensure all the timing marks are

properly aligned with the timing camshaft

drive chain links.

12. Install the upper primary camshaft
drive chain guides. Tighten the bolts to
18 L. lbs. (25 Nm).

13. Install the primary camshaft drive
chain tensioner as follows:

a. Use the tensioner tool (J-45027 or
equivalent) to reset the primary camshait
drive chain tensioner plunger.

b. Install the plunger into the ten-
sioner body.

c. Compress the plunger into the
body and lock the tensioner by inserting
the retraction pins (EN-46112 or equiva-
lent) into the access hole in the side of

- the tensioner body.

d. Slowly release pressure on the
tensioner. The tensioner should remain
compressad.

€. Install a new gasket to the drive
chain tensioner.

f. Place the primary camshaft drive
chain tensioner into position and loosely
install the bolts to the block.

g. Verify the proper placement of the
tensioner gasket tab.

h. Tighten the tensioner bolts to
44 inch Ibs. {5 Nrn) and then retighten to
18 ft. Ibs. (25 Nm).

. Relsase the tensioner by pulling
out the retraction pins and unlocking the
tensicner plunger,

j. Verify the primary and left sec-
ondary camshaft drive chain timing mark -
alignments.

K. Remove the camshatt retaining tool
(EN 48383-1 or equivalent) from the rear
of the left camshatts.

. Using the crankshaft rotation sockst
(EN-48589 or equivalent), rotate the

~ orankshaft and crankshatt sprocket from

Fig. 72 Remove the right secondary
camshaft drive chain tensioner

Fig. 74 The left camshaft intermediate
drive chain idter timing mark (1) will align

with a timing camshaft drive chain link (2)

Fig. 75 Ensure all the timing marks (2, 3,
and 6) are properly aligned with the timing

camshaft drive chain links (1, 4, and 5)
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Fig. 76 Primary and left secondary
camshatft drive chain timing mark align-
ments, stage one

1856954

Fig. 78 Ensufe that the crankshaft is in the
stage 2 t[minI j drive assembly pasition (1)

the stage 1 alignment position to the

stage 2 alignment position, 115 crankshaft

degrees, in order o install the right sec-
ondary camshaft drive chain components.

m. Install the camshait retaining tool
(EN 48383-2 or equivalent) onto the rear
of the left camshafts.

n. Install the camshaft retaining toal
(EN 48383-3 or equivalent) onto the rear
of the right camshafts.

14. Ensure that the crankshatt is in the
stage 2 timing drive assembly position.

15. Install the right bank secondary
camshaft drive chain.

a. Place the secondary camshaft drive
chain around the right camshaft interme-
diate drive chain idler outer sprocket,
aligning the timing camshatt drive chain
link with the alignment access hole made
in the right camshaft intermediate drive
chain idler inner sprocket.

b. Wrap the secondary camshaft drive
chain around both right actuator drive
sprockets.

C. Ensr%} there are 10 links between

the timing dgmshaft drive chain links
for the camghatt position actuator
sprockets. |

d. Align|the right exhaust camshaft
pasition acijiator sprocket alignment
triangle matk with the timing camshaft
drive cheinflink.

e. Align|the right intake camshaft
position acilator sprocket alignment
friangle mark with the timing camshaft
drive chain|)ink.

f. Therglwill ba 22 links between the
right camsbhft intermediate drive chain
idler timing|camshaft drive chain Jink and
each right gemshaft position actuator
sprocket fiming camshaft drive chain
link. -

16. Install the right secondary camshaft

drive chain gufde. Tighten the balis to
18 1. Ibs. (25[Nm).

17, Install jhe right secondary camshatt

drive chain shipe. Tighten the bolt to
18 ft. Ibs. (25

m).
18. Instail the right secondary camshaft

drive chain terfsioner as follows:

1853245

Fig. 80 Ensure there are 10 links (1)
between the timing camshaft drive chain
links for the camshaft position actuator
sprockets

a. Use the tensioner tool (J-45027 or
equivalent) to reset the primary camshaft
drive chain fensioner plunger.

b. Install the plunger into the ten-
sioner body
_¢. Compress the plunger into the
body and lock the tensioner by inserting
the retraction pins ( EN-46112 or equiva-
lent) into the access hale in the side of
the tensioner body.

d. Slowly reiease pressure on the
tensioner. The tensioner should remain
compressed. '

e. Install a new gasket o the drive
chain fensianer,

f. Place the primary camshaft drive
chain tensioner into position and loosely
install the bolts to the block.

g. Verify the proper placement of the
right secondary camshaft drive chain
tensioner gasket tab.

h. Tighten the tensioner bolts to 44
inch [bs. (5 Nm) and then retighten to
18 1t. Ibs. (25 Nm).

1666953

Fig. 77 Rotate the crankshaft and crank-
shaft sprocket from the stage 1 alignment
position (1) to the stage 2 alignment posi-

tion (2)

185347

Fig. 79 Aligp the timing camshaft drive
chain link (1) with the alignment access
hole (2) madge in the right camshaft inter-
mediate driye chain idler inner sprocket

1853250

Fig. 81 Align the right exhaust camshaft
position actuator sprocket alignment
triangle mark (1) with the timing camshaft -
drive chain link (2)
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Fig. 82 Align the right intake camshaft
position actuator sprocket alignment
triangle mark (2) with the timing camshaft
drive chain link (1)

i. Release the tensioner by pulling
out the retraction pins and unlocking the
tensioner plunger.

% WARNING

Ensure that all timing chain tension-
ers are compietely released. A timing
chain tensioner that is not properly
released can lead to serious engine
damage.

19, Install the timing chain front cover.

TURBOCHARGER

REMOVAL & INSTALLATION

Z.BL Engines
See Figure 63.

If a turbocharger has failed, clean
any turbocharger debris or excessive
oil from the charge air cooler system
before installing the new tur-
bocharger. Failure to clean dehris
from the charge air cooler system
will cause severe turbocharger and
engine damage upon startup. Failure
to clean excessive oil from the
charge air cooler system may cause
an engine runaway condition on
startup, resulting in severe engine
damage.

1. Before servicing the vehicle, refer to’
the Precautions Section.

2. Disconnect the negative battery cable.

3. Remove the air cleaner outlet duct.

4. Disconnect the turbocharger ofl feed
pipe at the turbo. '

5. Disconnect the turbocharger coolant
feed pipe at the turbo.

2756046

Fig. 83 Turbocharger (3}, PVC hose (2},
and bolt (1)

6. Disconnect the turbocharger coolant
return pipe at the turbo.
7. Disconnect the turbocharger ofl
return pipe at the turbo.
8. Remove the radiator outlet pipe.
9. Remove the left side exhaust tur-
bocharger inlet pipe:
a. Remove the radiator outlet pips.
b. Remove the left side exhaust mani-
fold heat shield. -
10. Disconnect the right side exhaust

- lurbocharger inlst pipe.

11. Remove the exhaust mani-
fold/catalytic converter.

12, Disconnect PCV hose from the
camshaft cover.

13. Disconnect vacuum hoses as
necessary.

14. Transfer parts as necessary.

To install:
15, installation is the reverse of removal,
noting the following:

a. Tighten the turbocharger bolt to
48 1t. 10s. (65 Nm).

0. Tighten the left side exhaust tur-
bocharger inlet pipe nuts to 151, Ibs.
(20 Nm),

¢. Install NEW engine oil and a NFW

oil filter.

VALVE COVERS

REMOVAL & INSTALLATION

2.8L Engine
See Figures 84 and 85.

1. Before servicing the vehicle, refer
to the Precautions Section.

2. Disconnect the negative battery
cable.

3. Remave the ignition coils.

4. Disconnect and remove the engine
harness from the valve cover.

5. Remove the upper intake
manifold.

Fig. 84 Valve cover balt tightening
sequence—Iieft-hand side

6. For the left valve cover, remave the
secondary air injection pump hose and
bracket; and the secondary air injection
pump pipe.

7. Remave the positive crankcase venti-
fation tube (valve cover to turbocharger).

8. Remove the valve cover bolts.

9. Remove the valve cover from the
cylinder head.

10. Clean the mating surfaces of the
cylinder head and the valve cover.

11. Install the spark plug tube seal
quide (EN-46101) onto the spark plug
tubes.

To install: .

12. Install new valve cover bolt grom-
mets prior o installing the valve cover
bolts. .

13. Place a bead 0.3150 in. (8 mm) in
diameter by 0.1575 in. (4 mm) in height of
|HT\r’ sealant, on the engine front cover split
ines.

14. Place the valve cover into position
onto the cylinder head.

Fig. 85 Valve cover bolt tightening
sequence—right-hand side
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15. Loosely install the valve cover
bolts. _
16. Tighten the valve cover bolts in
the sequence shown to 89 inch Ibs.

(10 Nm).

17. Connect and install the engine
harness to the valve cover.

18. Remove the EN-46101 guide frem
the spark plug tubes.

19. Install the upper intake
manifold. :

20. For the left valve cover, install the
secondary air injection pump hose and
bracket, and the secondary air injection
pump pipe.

21, Install the Ignition coils.

22. Install the positive crankcase ventila-
tion hose/pipe/tube.

3.0L Engine
See Figures 86 and 7.

1. Bafore servicing the vehicls, refer
to the Precautions Section.

2. Disconnect the negative battery
cable.

3. Remave the ignition coils.

4. Disconnect and remove the engine
harness from the valve cover.

5. Remove the intake manifold.

6. Remove the valve cover baits,

7. Remove the valve cover from the
cylinder head.

CAMSHAFT POSITION (CMP)
SENSOR

LOGATION
See Figures 88 through 91.

1. Refer to the accompanying illustra-
tions.

Fig. 86 Valv
sequence—Is

Fig. 87 Valve cover bolt tightening
sequence—right-hand side

1978182

12. Place the valve cover into position
onto the cylinder head.
13. Loosely install the valve cover

cover holt tightening
fi-hand side

ENGINE PERFORMANCE & EMISS

cylinder head ;
9. Install |
gulde (EN-46
tubes. :
To install}
10. Install |
mets priarto |

bolts. J
1. Place

diameter by 0
RTV sealant, o
lines.

8. Clean }

REMOVAL &

bolts.

14. Tighten the valve cover balis in
the sequence shown to 89 inch Ibs.
(10 Nm). .

15. Connect and install the engine
harness to the valve cover.

16. Remove the EN-46101 guide from
the spark plug tubes.

17. Install the ignition coils.

VALVE LASH - |

ADJUSTMENT
The valve lash is not adjustable.

IONCONTROLS |

INSTALLATION

e mating surfaces of the
nd the valve cover.

e spark plug tube seal
(1) onto the spark plug

ew valve cover bolt grom-
stalling the valve cover

bead 0.3150 in. (8 mm) in
575 in. (4 mm) In height of
1 the engine frant cover split

4, Disconnect the electrical connector,

1. Discunﬁl
cable. :
2. ForBa
cleaner asserm
3. For Ban
mounting brag

5. Remave the CMP sensor bolt.
6. Remove the CMP sensor.

To install: :

ly, 7. Installation is the reverse of removal.
2 $Sensors, remaove engine Tighten the mounting bolt fo 89 inch [bs.
el. {10 Nm).

Bct the negative battery

1 sensors, remove the air

2186731

Fig. 88 Camshaft Position (CMP) Sen-
sor—Bank 1, Intake

Fig. 89 Can
sor—Bank 1

shaft Position (CMP) Sen-

2156726

Fig. 90 Camshaft Position (CMP) Sen-
sor—Bank 2, Intake

' Exhaust
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Fig. 91 Camshaft Position (CMP) Sen-

sor—Bank 2, Exhaust

CRANKSHAFT POSITION (CKP)
SENSOR

LOCATION
See Figure 92.

1. Refer to the accompanying Illustra-
tion.

REMOVAL & INSTALLATION

1. Disconnect the negative battery
cable.

2. Raise and safely support the
vehicle.

3. Remove the exhaust manifold lower
neat shield, as necessary, :

4, Disconnect the crankshaft position
(CKP) electrical connector.

5. Remove the crankshaft sensor bolt.

6. Remove the crankshait sensor,

To install:
7. Instail the Crankshaft Position (CKP)

sensor and tighten the bolt to 89 inch [bs.
(10 Nm).
8. Connect the CKP elecirical connector.
9. Install the exhaust manifold lower
heat shield, as applicable.
10. Lower the vehicle.

ELECTRONIC CONTROL
MODULE (ECM)

LOCATION .
See Figure 93.

1. Refer to the accompanying illustra-
tion. '

234

Fig. 93 Electronic Control Modute (ECM)
(1}

REMOVAL & INSTALLATION

1. Using a scan tool, retrieve the per-
centage of remaining engine oil and auto-
matic transmission fluid life. Record the
remaining.engine ail and automatic
transmission fiuid life,

2. Turn the fgnition OFF

3. Discannect the negative battery
cable. .

heat shield (3)

Fig. 92 Crankshaft Position (CKP) Sensaor (5), balts (1, 2, 4), and exhaust manifold [ower

2193118

#< WARNING

In order to prevent any possible elec-
trostatic discharge damage to the
ECM, do not touch the connector pins.

4. Unlock and disconnect the engine
wiring harness electrical connectors from
the ECM.

5. Remove the ECM,

To install:

- 6. Install the ECM.

7. Connect the negative batiery cable.

8. Using a sean tool, program the ECM,
if required.

9. Turn OFF the ignition for at least 5
seconds after the programming event is
complete.

E COOLANT
RATURE (ECT) SENSOR
LOCATION

See Figtires 94 and 95,
1. Reier to the accompanying illustrations.

. REMOVAL & INSTALLATION

2.8L Engine

1. Turn the ignition to the OFF position.

.2. Disconnect the negative battery cable.

3. Remove the intake manifold cover.

4. Remove the oil level indicator tubs,

5. Partially drain the cooling system.

6. Disconnect the ECT sensor harness
connector. :

7. Remove the coolant {emperature
SENSOr.

To install:

8.  Installation is the reverse order of
removal, Tighten the refaining bolt to 16 it.
Ibs. (22 Nm). '

3.0L Engine

1. Turn the ignition to the OFF position.

2. Disconnect the negative battery cable.

3. Reposition the sensor heat shield.

4. Disconnect the ECT sensor harness
connector, _

5. Remove the coolant temperature sensor.

To install:

6. Installation is the reverse order of
removal. Tighten the retaining bolt to 15 ft.
Ibs. (20 Nm).

HEATED OXYGEN SENSOR
(H02S)

LOCATION
See Figures 96 through 101
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2231004

Fig. 99 Heated Oxygen (HO2S) Sensor—
3.0L engine, Bank 1, Sensor 2

2197456

Fig. 100 Heated Oxygen (HO2S) Sensor—
3.0L engine, Bank 2, Sensor 1

Fig. 95 Engine Coolant Temperature (ECT} " Fig. 97 Heai:rd Oxyoen (HO2S) Sensor—
Sensor—3.0L engines . 2.8L engine,|[Sensor 2

2097497

Fig. 101 Heated Oxygen (HO2S) Sensor—
3.0L engine, Bank 2, Sensor 2

1. Refer to the accompanying illustra-
tions.

REMOVAL & INSTALLATION

1. Turn the ignition OFF.

2. Disconnect the negative battery cable.

3. For Sensor 1, remove the catalytic
converter frant heat shield.
— 4. For Sensor 2, remove the infake
manifold cover.

5. Disconnect the Heated Oxygen
Sensor (HO25) electrical connector.

2199153

Fig. 96 Heated Oxygen (HO2S) Sensor— Fig. 98 HeaI Bd Oxygen (HO2S) Sensor—
2.8L engine, Sensor 1 3.0L engine|(Bank 1, Sensor 1
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6. Remove any wire harness retainers
and note the wire harness routing for
reassembly.

7. Remove the right side catalytic
converter, if necessary.

8. Remove the HO2S.

To install:

~A special anti-seize compound is
used in the HO2S threads. The com-
pound consists of liquid graphite and
glass beads. The graphite tends to burn
away, but the glass beads remain,
making the sensor easier to remove.
New, or service replacement sensors
already have the compound applied to
the threads. If the sensor is removed
from an exhaust component and if for
any reason the sensor is to he rein-
stalled, the threads must have anti-
seize compound applied hefore
reinstallation

9. Installation is the reverse order of
removal. If reinstalling the old sensor, coat
the threads with anti-seize compound.
Tighten the HO2S to 31 ft, Ibs. (42 Nm)

INTAKE AIR TEMPERATURE .
(1AT) SENSOR
LOCATION
See Mass Air Flow (MAF) Sensor.

REMOVAL & INSTALLATION
See Mass Air Flow (MAF) Sensor.

KNOCK SENSOR (KS)

LOCATION
See Figures 102 and 103.

1. Refer to the accompanying illustra-
tions.

REMOVAL & INSTALLATION

Bank 1

" 1. Before servicing the vehicle, refer to
the Precautions Section.

2. Disconnect the negative battery
cable.

3. If equipped with AWD, remave the
right side catalytic converter.

4, Raise and safely support the
vehicle.

5. Remove the exhaust manifold lower
heat shield. )

6. Remove the Knock Sensor (KS) elec-
trical connector, '

7. Remove the KS bolt,

8. Remove the KS.

=

SN

2153118

Fig. 102 Knock Sensor (), bolts (1, 2, 4), and exhaust manifald lower heat shield (3)—Bank 1

Fig. 103 Knock Sensor (KS}—Bank 2

To install:

9. Installation Is the reverse order of
removal. Tighten the KS bolts to 17 ft. Ibs,
(23 Nm).

Bank 2

1. Before servicing the vehicle, refer to
~the Precautions Section.

2. Disconnect the negative battery cabls.

3. Remove the Knock Sensor (KS) elec-
frical connector,

4. Remove the KS bolt,

5. Remove the KS.

To install: :
6. Installation is the reverse order of
removal. Tighten to 17 t.1bs. (23 Nm).

MANIFOLD ABSOLUTE '
PRESSURE (MAP) SENSOR
LOCATION

See Figure 104, -
1. Refer to the accompanying illustra-

tion.

REMOVAL & INSTALLATION

3.0L Engine

1. Before servicing the vehicle, refer to
the Precautions Section.
2. Disconnect the negalive battery cable.

2153078

Fig. 104 Manifold Absclute Pressure

{MAP) Sensor (2)—3.0L engines
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3. Remove the intake manifold cover.

4. Disconnect the MAP sensor harness
connector,

5. Remove the mounting bolt and the
MAP sensor. Discard the O-ring.

To install:

6. Installation is the reverse order of
removal. Install a new O-ring. Tighten the
mounting bolt to 44 inch Ibs. {5 Nm).

SS AIR FLOW (MAF)

R DR

LOCATION
See Figures 105 and 106.

1. Refer to the accompanying illustra-
tions. '

REMOVAL & INSTALLATION

1. Before servicing the vehicle, refer to
the Precautions Section.
2. Disconnect the negative battery cable.

(2)—2.8L en

Fig. 105 Mags Air Flow (MAF) Sensor
m .

ne

2030735

Fig. 106 Mass Air Flow (MAF) Sensor
{2)—3.0L engine

3. Discan
tor.

4. Remove

5. Remove

ot the MAF harness connec-

he MAF sensor bolts,
he MAF sensor,

"GASOLI

FUEL SYST
PRECAUTIO

Safety is the most important factor when
performing not only fuel system mainte-
nance but any type of maintenance. Failure
to conduct maintenance and repairs in a
safe manner may result in serious personal
injury or death. Maintenance and testing of
ihe vehicle's fuel system components can be
accomplished safely and effectively by
adhering to the following rules and guide-
lines.

+ To avoid the possibility of fire and per-
sonal injury, always disconnect the negative
battery cable unless the repair or test proce-
dure requires that battery voltage be
applied.

« Always relieve the fusl system pressure
prior to disconnecting any fuel system com-
ponent (injector, fuel rail, pressure regulator,
efc.), fitting or fuel line connection. Exercise

extreme caution whenever relieving fuel sys-

tem pressure to avoid exposing skin, fac
and ayes to fuel spray. Please be advised
that fuel under pressure may penetrate the
skin or any part of the body that it contacts.

« Always place a shop towel or cloth
around the fitting or connection prior to
lonsening to absorb any excess fuel due to
spillage. Ensure that all fuel spillage
(should it occur) is quickly removed from
engine surfaces. Ensure that all fuel soaked
cloths or towels are deposited into a suit--
able waste container.

~» Always ki
fire extinguishy

« Do not a’l
fo come into ¢
flame.

o Always U
loosening ang
connection fit

en a dry chemical (Class B)
r near the work area,

ow fuel spray or fuel vapors
ntact with a spark or open

se A back-up wrench when
tightening fuel line
ings. This will prevent

unnecessary il:ess and torsion to fuel line

piping.
« AlwaysT

0-rings with rig

or.equivalent ¥
Befors sery

to also refer t
ning of this se
|

Q-

Fuel that fig
can cause s
and eyes. A

place worn fuel fitting

w Do not substitute fuel hose
here fuel pipe s installed.
ing the vehicle, make sure
the precautions in the begin-
tion as well.

ws out at high pressure
rious injury to the skin
IWAYS depressurize the

fuel svstem’Lhefure removing compo-

nents that a
sure.

e under high fuel pres-

If a scan to
at LEAST 2
heen run, h;
pressure fu

DN

I is not availahle, WAIT
ours after the engine has
fore removing the high

i line.

To install:

6. Installation is the reverse order of
removal. Tighten the mounting bolts to 27
inch [bs. (3 Nm).

E FUEL INJECTION SYSTEM

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Remove the fuel pump module 20A
fuse from the underhood electrical center.

3. Start the vehicle and allow the
engine to idle until the engine stops. The
engine will stop in approximately 20-30
seconds.

4. Turn the ignition OFF

FUEL FILTER :

REMOVAL & INSTALLATION

The fuel filter is located in the primary
fuel tank moduie. It is designed to last the
life of the vehicle and is not serviceable.

FUEL INJECTORS  ~ | |

REMOVAL & INSTALLATION

3.0L Engine
See Figures 107 through 109,

Remove the fuel rail assembly care-
fully to prevent damage to the injec-
tor electrical connector terminals and
spray tips. Support the fuel rail after
it is removed in order 1o avoid dam-
aging the fuel rail components. Cap
the fittings and plug the holes when -
servicing the fuel system to prevent
debris from entering open ports.
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1. Before servicing the vehicle, refer to
the Precautions Section.

2. Properly relieve the fuel system
pressure. .

3. Remove the fuel pipe shield.

4. Remove the intake manifold.

5. Remove the fuel feed intermediate
pipe. .
6. Remove the foam insulator from the
fuel rails.

7. Cut the plastic tie strap.

8. Disconnect the fue!l pressure sensor
electrical connector.

9. Remove the fuel pressure sensor.

10. Remove the left side fuel rail fasten-

ers.
11. Remove the right side fuel rail fas-
teners for clearance purposes.

12. Using the EN-49248-4 hook, raise
the fuel rail as an assembly.

13. Once the fuel rail is free, remove the
‘EN-49248 special tool.

14. For Bank 1 fuel rail assembly, slide
the fuel rail toward the front of the engine
approximately 1 in. (25.4 mm), in order to
clear the center injector bore.

15. For Bank 2 fuel rail assembly, slide
the fuel rail toward the rear of the engine
approximately 1 in. (25.4 mm), in order to
clear the center injector bore.

=The direct fuel injectors must be
rebuilt whenever the injector has been
released from the fuel rail or cylinder
head.

16.. Once the fusl rail is removed,
~remave the fuel injectors and rebuild them.

To install:

17. For Bank 1 fuel rail assembly, slide
the fuel rail foward the rear of the engine
approximately 1 in. (25.4 mm), in order to
align the center injector bore.

18. For Bank 2 fuel rail assembly, slide
the fuel rail toward the frant of the engine
approximately 1 in. (25.4 mm), in order o
align the center injector bore.

18. Hand tighten the two outer fuel rail
fasteners 1o seat the injectors.

20. Start and hand tighten the remaining
fuel rall fasteners.

21. Tighten the fuel rail fasteners in the
sequence shown:

a. First pass 106 inch Ibs. (12 Nm).
b. Final pass 17 ft. Ibs. (23 Nm).

22. Tighten the fuel pressure sensor to
25 ft. Ibs. (33 Nm). _

23. Connect the fuel pressure sensor
electrical connector and secure it with a new
plastic zip tie.

24, Install a new fuel feed intermediate
pipe. Lubricate the pipes with silicon free

LN

@ .
pe
tin /L

2497628

Fig. 107 Using the injector rail assembly remover ﬁunk, raise the fuel rail (1)

2193072

Fig. 108 Fuel rail halt tightening sequence

engine oil. Tighten the fiftings in sequence
as numbered (1, 2, 3):
a. First Pass 11 ft. Ibs. (15 Nm).
b. Second Pass 22 ft. |bs. (30 Nm).
25. Inspect for fuel leaks using the
following procedure:

Fig. 109 Fuel feed intermediate pipe
fitting tightening sequence

a. Turn ON the ignition, with the
engine OFF for 2 seconds,
b. Turn OFF the ignition, for
10 seconds.
¢. Turn ON the ignition, with the
engine OFF.
d. Inspect for fusl leaks.
_|26. Instail the foam insulator to the fuel
rails. :
27. nstall the intake manifold.
28. Install the fuel pipe shield and
tighten the bolts to 80 inch Ibs. (9 Nm).
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29. Install the low side fuel pressure ser-
- vice port cap.
30. Install the fuel tank cap.

FUEL PUMP

REMOVAL & INSTALLATION
See Figure 110.

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Relieve the low and high side fusl
system pressure.

3. Remove the high pressure fuel pumgp
shield.

4, Disconnect the engine wiring har-
ness electrical connector from the high
pressure fuel pump.

5. Remove the low pressure feed
pipe.

6. Remove the high pressure pipe.
Discard the pipe.

7. Remove and discard the high pres-
sure fuel pump bolts.

8. Remove the high pressure fuel
pump. .

9. Remove and discard the high pres-
sure fuel pump O-ring.

10. Remove and discard the high -
pressure fuel pump gasket. '

11. Remove the high pressure fuel pump
roller lifter. :

To install:

=The camshaft must be in the base
circle position before the high pressure
fuel pump is installed. :

12. Use the fuel pump alignment gauge
(EN-48896 or equivalent) to ensure that the
camshaft lobe is in the base circle positian.
At base circla the tool will be flush with the
head. '

13. Lubricate the high pressure fuel
pump cylinder head bore and roller lifter
with camshaft prelube.

4. Gasket
5, Fuel pump rofler lifter

1. Fuel pump bolts
2. High pressure fuel pump
3, O-ring

w@anas

Fig. 110 Fuel pump components

"vehicle.

=The high p
has a retaini
pump retaini

14.. Install
roiler fifter.
15. Install
pump O-ring..
16. Positio
pump gasket 4
17. Install |
Force will be 1
the bolts. |
18. Tighten
refaining boitg
19. Ensure
and fuel rail fi
assembly.
20. Install
21. Install
pressure fuel
22. Conne

wiring harnesy.

23. Install’

i

essure fuel pump gasket
g feature to hold the
ng bolts in place.

ne high pressure fuel pump
new high prassure fuel
the new high pressure fuel

nd bolts to the fuel pump.
ne high pressure fuel pump.

:Equirec' while hand tightening

the high pressure fuel pump
to 11 i, [os. (15 Nm).
fhe high pressure fuel pump
[ings are clean prior to

new high pressure fuel pipe.
he fuel feed pipe to the high
ump.

t the high pressure fuel pump

& fuel tank cap.

=|f a fuel le
the fuel rail

24, Inspec
procedure:
a. Tumi
engine-OFq
b. Turn
onds.
c. urn
engine OF!
d. Insp

25. Install f
fuel feed pipe||

26. Install
shield.

DRAINING

k accrues at the fuel rail,
ili need to be replaced.

for Ieaks using the following
N the igniticn, with the

for 2 seconds.

FFthe ignition, for 10 sec-
N the ignition, with the

t for fuel leaks.
e pressure relief cap to the

e high pressure fusl pump

ik CAU
Never drain‘
container.

or store fuel in an open
ways use an approved

fuel storage

container in order to

reduce the ghance of fire or explo-

sion. Place/

dry chemical (Class B)

fire extinguisher nearby before per-
forming any|on-vehicle service pro-
cedures. Fajlure to follow these

precautions,
injury.

may result in personal

Béfore ﬂfrvicmg the vehicle, refer fo

the Precautiofs Section.
2. Removethe fuel fill cap.
3. Raise afd suitably support the

4. Loosen the fuel fill pipe hose clamps
and slide the fill pipe hose up the filler pipe.
5. Insert the fuel tank drain hose (CH-
45004 or equivalent) fuel tank drain hose
intc the fuel tank until the hose reaches the
bottom of the fuel tank.

6. Use an hand or air operated pump
device in order to drain as much fuel as
possible.

- REMOVAL & INSTALLATION

1. Before servicing the vehicle, refer to
the Precautions Section.
Drain the fuel tank.
Relieve the fuel system pressure.
Remove the exhaust system.
. Remove the rear driveshaft, if necas-

SENAS

sary.

6. Disconnect the evaporative emission
line.

7. Loosen the upper fill pipe clamp and
hose clamp and slide the hose up the filler
pips.

8. Disconnect the fuel fank electrical
connector.

9, Disconnsct ths fuel line and evapo-
rative emission line connectors.

10. Disconnect the evaporative emission
line from the canister.

11. Support the fuel tank with a suitable
jack.

12. Remove the fuel tank strap bolts and
reposition the straps downward toward the
front of the vehicle.

13. Using a suitable jack, lower the fuel

“tank,

14. Remove the following components
if replacing just the fuel tank:
» The primary fuel fank pump module
» The secondary fuel tank pump
module

To install:

15. Install the following components if
fuel tank replacement was necessary:

« The primary fuel tank pump module
« The secondary fuel tank pump
module

16. Raise the fuel tank to the vehicle.

17. Ensure the fuel tank straps are seated
properly. Install the fuel tank straps and
bolts and tighten to 33 ft. Ibs. (45 Nm).

18. Connect the evaporative emission
line to the canister.

19. Connect the fuel tank electrical con-
nector,

20. Connect the fuel line and evaporative
emission line connectoss.

21. Connect the evaporative emission
line.

22. Install the filler tube and tighten the
hose hoth clamp to 44 inch Ibs. (5 Nm).
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23, Perform a leak down test.

24, Instal] the driveshatt, if removed.
25. Install the exhaust system.

26. Refill the fuel tank.

27. Inspect for fuel leaks.

IDLE SPEED ' .

ADJUSTMENT

Idle speed is maintained by the Engine
Control Module (ECM). No adjustment is
necessary or possibie.

THROTTLE BODY ‘

. REMOVAL & INSTALLATION
See Figures 117 and 112,

1. Before servicing the vehicle, refer to

the Precautions Section.
. 2. Turn the ignition to the OFF position.

3. For 2.8L engines, remove the charge
air cooler outlet duct and support bracket.

4. For 3.0L engines, remave the air
cleaner outlet duct.

5. Remove the throttle body mouniing
bolts.

6. Disconnect the electrical connector
and remove the throttle assembly and gas- -
ket. Discard the gasket.

Fig. 111 Remove the mounting bolts (1)
and the throttle body (2)—2.8L engine

2193086

Fig. 112 Remove the mounting bolts (1)
and the throttle body (2)—3.0L engine

To install:

7. Installation is the reverse order of
remaoval. [nstall & new throttle body gasket.
Tighten the mounting bolis to 89 inch Ibs.
(10 Nm). :

THROTTLE LEARN/RESET

" PROCEDURE
'2.8L Engine

1. Perform the procedure under the
following conditions: :
« OTCs PO121, PO122, PO123,
P0221, PO222, PO223, P0B38,
P2100, P2101, P2105, and P2119
are not set - '
« The engine speed is less than
40 RPM
» The vehicle speed is 0 mph
(0 km/h)
» The accelerator pedal position is
less than 14.9 percent
« The ignition 1 voltage is more than
10 voits
« [he engine coolant temperature s
between 41-185°F (5-85°C)
_ » The intake air temperature is
. between 41-140°F (5-60°C)
Ensure the above conditions are met
hefore performing with this proce-
dure. Do not perform this procedure
if a throttle position sensor or other
Throttle Actuator Control (TAC) sys-

- tem DTCs are set other than P2176.

The ECM will not perform the idle
learn procedure with a DTC set.

2. Tum QFF the fgnition for 30
seconds.

3. Turn ON the ignition, with the engine
OFF for 60 seconds.

4. Turn OFF the ignition.

5. Tuen ON the igniticn, with the engine
OFF

6. Clear the DTCs with a scan tool.

3.0L Engine

1. Perform the reset procedure under the
following conditions:

» DTCs PO0GS, PO101, PO102,
P0103, PO1086, PO107, PO108,
P0116, PO117, PO118, P0120,
PO122, P0123, PO128, PO171,
PO172, PO174, PO175, PO201,
P0202, P0203, PO204, PO205,
P0206, P0220, P0222, P0223,
P0300, P0351, P0352, P0353,
P04986, POB01, POB04, POGOS,
POBOD, POG41, POGST, P1516,
P2101, P2119, P2120, P2122,

P2123, P2125, P2127, P2128,
P2135, P2138, or P2176 are not
set

= Ignition ON, engine OFF

= The vehicle spesd is 0 mph (0

km/h)

2. Perform the reset procedure as fol-
lows {Performed after the throttle body is
cleaned or replaced):

a. lgnition ON, engine OFF, perform
the Idle Learn Reset in Module Setup
with a scan tool.

b. Start the engine and monitor the
T8 Idle Airflow Compensation parameter.
The TB Idie Airflow Compensation value
should equal O percent and the engine
should be idling at @ normal idle
speed,

¢. Clear the DTCs.

3. Perform the learn procedure under the

following conditions:

» DTCs P0OOBS, PO101, PO102,
P0103, PO1086, PO107, PO108,
PO116, PO117, PO118, P0120,
P0122, PO123, PO128, PO171,
PO172, PO174, PO175, PO201,
P0202, PO203, P0204, P0205,
P0206, P0220, P0222, P0223,
P0300, P0O351, P0352, P0353,
P0496, POB01, POB04, POG06,
POBOD, POB41, PO651, P1516,
P2101, P2119, P2120, P2122,
P2123, P2125, P2127, P2128,
P2135, P2138, or P2176 are not
set

= The engins speed is between
450-4,000 RPM '

s The manifold absolute pressure
(MAP) is greater than 5 kPa

« The Mass Air Flow (MAF) is greater
than 2 g/s

« The ignition voltage is greater than
10 volis

4, Perform the learn procedure as fol-
lows (Performed after the ECM is flashed or
replaced):

Do NOT perform this procedure if
DTCs are set,

a. Start and idle the engine for
3 minutes.

b. With a scan tool, monitor the
Desired [dle Speed and the actual Engine
Speed.

c. The ECM will start to learn the new
idle cells and Desired Idle Speed should
start fo decrease.

d. lgnition OFF for 60 seconds.

e. Start and idle the engine for
3 minutes.
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f. After the 3 minute run time the
engine should be idling normal. If the
engine idle speed has not been lsarned
the vehicle will need to be driven at
speeds above 44 mph (70 km/h) with
several decelerations and extendsd
idles.

BLOWER MOTOR

REMOVAL & INSTALLATION

ee Figure 113.
s CAUTION

Before servicing components near
or affected by the SRS (air hag)
system, read and observe all SRS

Service Precautions. Refer to Supple- -

mental Restraint System (SRS), in
the Chassis Electrical section. Fail-
ure to observe all precautions may
result in accidental airbag deploy-
ment, persanal injury, or death.
Refer to Airbag Removal &
Installation.

1. Disable the SIR system.

2. Remove the right instrument pang!
insulator pansl.

3. Disconnect the blower motor electri-
cal connector,

4. Remove the blower motor mounting
bolts.

5. Remove the blower mofor.

To install:

6. Installation is the reverse of removal,
Tighten the mounting bolts to 15 inch lbs.
(2 Nm).

j HEATER CORE

REMOVAL & INSTALLATION

See Figure 114,
sk CAUTION

Before servicing components near or
affected by the SRS (air bag) system,
read and observe all SRS Service
Precautions. Refer to Supplemental
Restraint System (SRS), in the
Chassis Electrical section. Failure to
observe all precautions may resuit in
accidental airbag deployment, per-
sonal injury, or death. Refer to
Airbag Removal & Installation.

1. Disable the SIR system.
2. Recover the refrigerant.
3. Drain the cooling system.

HEATING & AIR CONDITIONING iYS'I'EM

~During the|[drive cycle the check
engine light |
speed DTCs.|}f idle speed codes are
set, clear cofes so the ECM can con-
tinue to lear

ay come on with idle

g. After the drive cycle, the engine

should be idling normally. If the engine
idle speed has not been learned, turn
OFF the ignition for 60 seconds and
repeat the previous step.

n. Once the engine speed has
returned to normal, clear DTCs.

2230750

Fig. 113 Bla; ver motor (2) and mounting bolts (1)

2. Heatper core tube assembly
3. Heater core tube seal

4. Heater core bracket bolt

5. Heatpr core

1. Hea’iar core tube clamp

Fig. 114 He:qter core components
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4. Remave the instrument panel insula-
tor panel, left side.

5. Remove the instrument panel lower
trim panel.

6. Disconnect the heater inlet and outlet
hoses from the heater core tube.

7. Remove the heater core tube.
8. Remove the heater core bracket.
9, Remove the heater core.

To install:
10, Installation is the reverse of removal.

Tighten the heater core bracket bolt to 12
inch [bs. (1 Nm).

11. Fill the coolant.

12. Evacuate and recharge the AC
system, :

POWER STEERING GEAR

REMOVAL & INSTALLATION
See Figures 115 and 116.

sk CAUTION

Before servicing components near or
affected by the SRS (air hag) system,
read and observe all SRS Service
Precautions. Refer to Supplemental
Restraint System (SRS), in the Chas-
sis Electrical section. Failure to
observe all precautions may result
in accidental airbag deployment,
personal injury, or death. Refer to
Airhag Removal & Installation.

1. Before servicing the vehicle, refer io
the Precautions Section.

2. Disable the SIR system.

3. With wheels of the vehicle facing
straight ahead, secure the steering
wheel utilizing steering column anti-
rotation pin, steering column lock, or a
strap to prevent rotation. Locking of the
steering column will prevent damage
and a possible malfunction of the SIR
system.

After disconnecting components, do
not rotate the steering wheel or move
the front tires and wheels. Failure to
follow this procedure may cause the
SIR coil assembly to become un-cen-
tered and cause possible damage to

the SIR coil. If you think the SIR coil
has became un-centered, refer to
your specific SIR coil’s centering pro-
cedure to re-center SIR Coil.

4. With the wheels of the vehicle in the
straight ahead position, lock the steering
column. :

5. Disconnect the intermediate steering
shaft from the slegring gear,

6. Place drain pans under the
vehicls.

7. Remove as much power steering
fluid from the reservolr as passible.

8. Disconnect the front stabilizer shaft
from the 2 stabilizer shatt links. Rofate the
front stabilizer shaft as nscessary for
access.

9. Disconnect the 2 steering linkage
outer tie rods from the steering knuckles.

10. Disconnect the power steering gear
inlet hose from the steering gear.

11. Disconnect the power steering gear
outlet hose and the outlet hose bracket from

- the steering gear.

12. Perform the following steps:

a. Support the front frame with a
jack.

b. !f equipped with all whee! drive,
remove the driveshaft.

¢. Remove the rear transmission
mount through bal,

d. Remove the rear frame-to-hody
baolts.

e. Lower the rear part of the frame a
maximum of 2 inches in order to gain
clearance for the steering gear.

13. If equipped with variable effort steer-
ing, disconnect the electrical connector

14. Remove the steering gear nuts and
bolts.

15. Remove the steering gear from the
frame.

To install:
16. Instaliation is the reverse of removal,
noting the following:

a. Hold the steering gear bolt with a
wrench and tighten the steering gear nut
to 44 fi. Ibs. (60 Nm), plus 120 degrees.

b. Fill and bleed the power steering
system.

¢. Measure and adjust the front foe.

POWER STEERING PUMP

REMOVAL & INSTALLATION
See Figure 117,

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Place drain pans under the vehicle.

3. Remove as much power steering
fluid from the power steering fluid reservoir
as possible.

4. Remove the drive belt from the
power steering pump pulley only.

5. Remove the right front tire and wheel
assembly.

6. Disconnect the pawer steering fluid
reservoir outlet hose from the power steer-
ing pump.

7. Disconnect the power steering
gear inlet hose from the power steering
pump.

Fig. 115 Intermediate steering shaft {4),
bolts (1, 3), and seal (2)

E218716

Fig. 116 Steering gear (3}, holt (1}, and

nut (2)

| Fig. 117 Power steering pump (2) and

maums

bolts (1)
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8. Remove the power steering pump
bolts. Note the routing for instaliation.

9. Remove the power steering pump
through the right front wheel well
opening. :

To install:
10. Installation is the reverse of removal,
noting the following:

a. Instali the power steering pump
bolts in the reverse order of removal and
tighten to 16 ft. Ibs. (22 Nm). _

b. Fill and bleed the power steering
system.

c. Clean any excess power steering
fluid from the vehicle.

BLEEDING

=Use clean, new power steering fluid
only. Hoses touching the frame, body
or engine may cause system noise.
Ensure the hoses do not touch any
other part of the vehicle. Loose con-
nections may not leak, but could allow
air into the steering system. Ensure all
connections are tight. Maintain the
power steering fluid level throughout
the bleeding procedure.

CONTROL LINKS

REMOVAL & INSTALLATION
See Figure 118,

1. Before servicing the vehicle, refer to
the Pracautions Section.

2. Raise and support the vehicle.

3. Remove the tire and wheel.

4, Remove the stabilizer shaft link
nuts.

5. Remove the stahilizer shaft links.

2018645

Fig. 118 Stahilizer shaft link (2) and nuts
(1)

. Mum system

-the engine OF

" suitable stand

1. Fill pur}] reservolr with fluid to mini-
Sr

vel, FULL COLD level, or
middle of hashfmark on cap stick fluid level
indicatar. _

2. Raise thy vehicle until the front
wheels are off |ne ground.

3. With thafkey in the ON position and
lurn the steering wheel from
stop to stop 14 times. Vehicles equipped
with longer lerith power steering hose
may require tJI ns up to 15 to 20 stop to

tiwer steering fluid leval,

5. Start thg[engine. Rotate steering
whes! from leff{to right. Check for sign of
id aeration (pump

y th s fuid leval. Repeat the bleed
procedure, if rigcessary.
_ 6. Lower the vehicle.

FLUID FILL RROCEDURE

1. Run thelgngine until the power steer-
ing fluid reacgks about 170°F (80°C).

2. Turn thefengine OFF.

3. For 3.0l engines, remove the intake
manifold covel

To install]
6. [nstallatjon is the reverse of removal.
Tighten the stabilizer shatt link nuts to
55 1L, [bs. {75 {Nm).

| LOWER BALL JOINT

AREMOVAL &4 INSTALLATION

The lower gpntral arm must be replaced.
The ball joint Jg not serviced separately.

LOWER C)NTROL ARM |

REMOVAL /1' VD & INSTALLATION
See Figures 1|9 through 122.

1. Beforelpervicing the vehicle, refer to
the Precautions Section.

2. Raise and support the vehicle.

3. Remov the tire and wheel.

4, Suppolft the steering knuckle with a

5. Discorpect the eleciric front suspen-
sion accelerometer link from the lower con-
trol arm, ffec,:uipped.

6. Loossn the front lower control arm
ball stud nut fom the ball joint.

7. Using g ball joint removal tool (CH
47975-A or efjuivalent}, separate the front
lower controﬁnc

8. Remove the ball joint removai tool.

rm from the steering knuckle.

4, Clean the power steering fluid reser-
voir and the reservoir cap.
5. Remove the reservoir cap.

=|nspect the power steering pump
fluid level at regular intervals.

6. Inspect the power steering fluid level
on the cap stick. Ensure that the fluid level
is at the MAX mark on the cap stick.

s WARNING

When adding fluid or making a com-
plete fluid change, always use the
proper power steering fluid. Failure to
use the proper fluid will cause hose
and seal damage and fluid leaks.

m=|f the power steering fluid color is
red or pink, use GM DEXRON®-VI Auto-
matic Transmission Fluid. If the power
steering fluid color is amber or brown,
use GM Power Steering Fluid.

7. Add the proper fluid to the reservoir,
if necessary.

8. Install the reservoir cap.

8. For 3.0L engines, install the intake
manifold cover.

FRONT SUSPENSION |

9. Remove the front lower control arm
rear nuts and the front lower control arm
rear holts.

2223060

Fig. 119 Loosen the front lower control
arm ball stud nut (2) and separate the
front lower control arm (3) from the steer-
ing knuckle (1)
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2218035

Fig. 120 Remove the front lower control
arm rear nuts (1) and the front lower con-
trol arm rear holts (2)

218034

Fig. 121 Remove front lower control arm
front bolts (1) and the brackets (2)

10. Remove front lower control arm front
bolts and the brackets. Note the position of
~the brackets.
11. Remove the front lower control arm
from the venicle.

Fig. 122 Rem_u_ve the front lower contral
arm (1)

Fig. 123 Front stabilizer shaft insulator
{3), bolts (1), and clamp {2)

To install:
12. Position the front lower control arm
in the frame.

sk WARNING

Failure to replace the front lower
control hrackets will cause premature
wear and damage to the front lower
control arm hushings.

13. Install the front lower control arm
front mounting brackets bolts and tighten
to 74 ft. Ibs. (100 Nm) plus an additional
90 deqgress.

14. Install the front lower contral arm
rear bolis and the front lower cantrol arm
rear nuts.

15. Tighten the front lower control arm
rear bolls to 81 1L, [bs. (110 Nm).

16. Install the front lower control arm
pall stud nut to the ball joint and tighten to
22 1t. bs. (30 Nm) plus an additional 130
degrees.

17. Reconnect the electric front suspen-
sion accelerometer [ink to the lower control
arm, if equipped,

18. Remove the support from the steer-
ing knuckls.

19. Install the tire and wheel assembly.

20. Remove the support and [ower the
vehicle.

STABILIZER BAR

REMOVAL & INSTALLATION
See Figures 123 and 124,

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Raise and support the vehicle.

3. Remove the tire and whesl.

4. Remove the stabilizer shaft links.

5. Remove the rear bolts of the front dri-

221125

Fig. 124 Remaove the front stabilizer shaft
(1 -

vetrain and front suspension frame and
lower to gain access to the stabilizer shaft
insulators.
6. Hemove the stabilizer shaft insulators.
7. Remove the stabilizer shaft. It may be
necessary fo maneuver the stabilizer shaft in
such a way as to remove it from the vehicle.

To install:
8. Installation is the reverse of removal,
noting the following:

a. Install the stabilizer bar insulator
so that the chamfer edge Is facing toward
the outside of the vehicle. This will put
the slits in the bushing facing opposite
directions.

b. Tighten stabilizer shaft insulator
bolts to 33 ft. [bs. (45 Nm)

STEERING KNUCKLE

REMOVAL & INSTALLATION
See Figure 125.

1. Before servicing the vehicle, refer to
the Precautions Section.
2. Raise and support the vehicle.
- 3. Remove the tire and wheel.
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Fig. 125 Remove the front steering
_ knuckle (1)

Fig. 126 Ste
(3), inner tie,

nut (1)

#az2m18

ring linkage outer tie rod
rod nut (2), and auter tie rod

4, Separate the outer tie rod end from
the steering knuckle.

5, Remove the wheel speed sensor.

6. Remove the front wheel bearing from
the steering knuckle.

7. Separate the lower control arm from
the steering knuckle.

8. Remove the front suspension strut
mounting bolis from the steering knuckle

9. Remove the steering knuckle.

To install:

10. Installation is the reverse of
removal.

11, Check the front end alignment.

STEERING LINKAGE OUTER
TIE ROD :

REMOVAL & INSTALLATION

7. Clean
steering knuck

To install;

8. Installaf]
noting the foll
a. Align

tie rod and

b. Do n

adjusting tf

. ¢ Tigh
18 ft. 1bs. (:
90 degraes!
d. After

during ir.si

B

b tapered surface of the

B.

hn is the reverse of removal,
wing:

the matchmarks on the inner
nner tie rod nut.

tighten the inner tie rod nut
latfon. Tighten the nut after

e fronf toe.

n the outer tie red nut to

5 Nmyj, plus an additional

he installation s complete,

measure arl

STRUT &

REMOVAL &

adjust the front toe.

SPRING ASSEMBLY
INSTALLATION

2218184

Fig. 127 Remaove the front suspension
strut mount nut (1} and washer (2) and the
strut bolts (4) and nuts (3}

See Figure 126.

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Raise and safely support the vehicle.

3. Remove the tire and wheel.

4. Remove the sieering linkage outer tie
rod nut.

5. Remove the steering linkage inner tie
rod nut. Use paint in order to place malch-
marks on the steering linkage inner tie rod
nut and on the steering linkage inner tie
rod. Discard the nut,

sk WARNING

Do not free the ball stud by using a
pickle fork or a wedge-type tool.
Damage to the seal or bushing may
result.

See Figure 12§

1, Before Efservfc-[ng the vehicle, refer fo

the Precaution
2. Raise 3
3. Remov)
4. Remov
the strut.
5. Discon
sor link from t
equipped. |
6. Suppoi

the steering kﬂ ick!e.
DO NOT all

and the steg
than 2 inch
bly has beel

Saction.

nd safely support the vehicle.
the tire and whesl,

the stabilizer shaft link from

1ect the head lamp level sen-
& lower controf arm, if

the lower control arm and

w the lower control arm
ring knuckle drop more
5 when the strut assem-
removed.

6. Separate the steering linkage outer tia
rod from the steering knuckle using a steer-
‘ing linkageytie rod puller (J-24319-B or
equivalent). -

7. Discon

nect the electrical har-

ness/sensor fipm the strut, if equipped.

8. Remoy
sight shields.

the front compartment side

9. Using the CH 48375 wrench, or
equivalent tool, remove the front suspen-
sion strut mount nut and the strut mount
washar.

10. Remnove the front suspension strut
bolts and nuts.

11. Remove the front suspension strut
assembly from the vehicle

To install: '

12. Position the front suspension strut
assembly in the vehicle.

. 13. Using the CH 49375 wrench, Install
front suspension strut mount washer and
the front suspension strut mount nut, then
tighten the front suspension strut mount nut
to 52 ft. Ibs. (70 Nm). Ensure that the strut
rod doss not turn while tightening the strut
mount nut.

14, Instali the front suspension strut
bolts and the front suspension strut nuts.

15. Tighten the front suspension strut
bolts to 140 ft. Ibs. (190 Nm).

16. Re-connect the electrical harnass/
sensor from the strut, if equipped.

17. Reconnect the head lamp level sen-
sor link to the lower control arm, if
equipped.

18. Remove the support from the lower
control arm and the steering knuckle.

19. Install the front stabilizer shaft link.

20. Install the tire and wheel assembly.

21, Install the front compartment side
stght shields,
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22. Remove the support and ower the
vehicle. -

WHEEL BEARINGS

REMOVAL & INSTALLATION
See Figure 128.

1. Befors servicing the vehicle, refer
to the Precautions Section.

2. Raise and safely support the
vehicle.

3. Remove the tire and wheel.

4, Remove the front braks rotor.

5. Loosen the halfshaft from the wheel
bearing/nub.

SUSPENSION

6. Remove the whee) bearing/hub
mounting bolts. Discard the bols.

7. Remove the wheel bearing/hub
assembly.

To install:
8. Install the wheel bearing/hub assem-
bly. Tighten the new bolts to 81 fi. Ibs.
(110 Nm).
9. Install the halfshatt.
10. Install the brake rotor.
11. Install the tire and whes!.
12. Lower the vehicle.

ADJUSTMENT

The whes! bearings are not adjustable.

2018805

Fig. 128 Remove the front wheel bearing/
hub assembly (2) and bolts (1)

REAR SUSPENSION

REMOVAL & INSTALLATION
See Figures 129 through 131.

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Raise and support the vehicle.

3. Remove the tire and wheel
assembly.

4. Remove the stabilizer shat link.

5. Remove the lower control arm from
the knuckle.

6. Remove the lower shock absorber
bolt from the lower control arm.

7. Remove the lower bolt for the rear
suspension link upper to lower centrol
arl.

8. Remove the rear wheel speed sensor
wiring harness from the lower control arm.

Fig. 129 Stabilizer shaft link, nut (1),
bolts (2), and spacers (3)

9. Remove the electrical suspension
harness for the rear shock, if equipped.
10. Rofate the lowsr conirol arm as much
as possible and remove the rear spring.
To install: :
11, Installation is the reverss of removal,
noting the following:

a. Tighten the rear suspension link
lower control arm bolt to 66 fi. Ibs. (40
Nm} plus an additional 80 degrees.

b. Align the rear suspension.

KNUCKLE '

REMOVAL & INSTALLATION

See Figures 132 and 133.

1. Before servicing the vehicle, refer to

the Precautions Section.

2. Raise and support the vehicle.
3. Remove the tire and wheal.
4. Remove the rear disc brake backing

plata.

[{IITITIT®

Fig. 130 Rear suspension link lower control arm bolt (4)

2235586
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Fig. 131 Remove the coil spring (1),
lower insulator (2) and the jounce bumper
(3)

5. Remove the parking brake cable from
the knuckle.

6. Separate the [ower control arm from
the knuckle.

7. Remove the upper control arm
boit. _

8. Remove the adjust link nuts and
bolts, and remove the adjust link from the
knuckle. For AWD vehicles, remove the
bolt from the upper control arm to the
knuckle.

9. Remove the knuckle.

ar knuckle (1)

To instally]

10. !I".S'.EH%EO'W is the reverse of removal.

11, After the installation is complete,
adjust the toe.

| LOWER C)NTROL ARM |

REMOVAL &INSTALLATION

See Figure 134

1. Before servicing the vehicle, refer fo
the Precautiong Section. . :
2. Raise an support the vehicle.
3. Remove l:he lire and wheel.
“4. Removelthe rear spring.

5. Remave the lower control arm ball
joint nut.

6. Remove the lower control arm nuts
and bolis.

7. Using a ball joint removal tool (CH
43631 or equivalent), remove the lower
control arm from the knuckle.

To install:
8. Installation is the reverse of removal,
noting the following: :

a. Tighten the lower control arm bolts
to 74 ft. Ibs. (100 Nm), plus an addi-
tional 90 degrees.

b. Tighten the lower contro! arm ball
joint nut to 30°ft. Ibs. (40 Nm), plus an
additional 125 degrees.

¢. Align the rear suspension.

SHOCK ABSORBER

REMOVAL & INSTALLATION
See Figure 135.

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Raise and support the vehicle.

3. Remove the tire and wheel.

4. Disconnect the electrical for the elec-
tronic suspension, if equipped.

5. Support the lower control arm with
the proper jackstand.

Fig. 132 Rear adjust link components

1. Nut | *4. Inner bolt
2. Outer|polt 5. Adjust link

3. Inner put

2236085
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Fig. 134 Lower control arm (4), ball joint nut (1), control arm nuts {2), and bolts (3}

2r3a5at

6. Remove the shock absorber mounting
bolt and nuts.
7. Remove the shock absorber.

To install:
8. Installation is the reverse of removal,
noting the following:-
a. Tighten the nuts to 13 ft. ibs. (17
Nm).
b. Tighten the bolt to 13 ft. Ibs. (17
Nm).

STABILIZER BAR

REMOVAL & INSTALLATION
See Figures 136 through 138,

1. Before servicing the vehicle, refer to
the Precautions Section. '

2. Raise and support the vehicle.

3. Remove the tire and wheel.

4. Remove the stahilizer shaft link mount-
ing nuts and remove the stabilizer shaft link
from the stabilizer shaft.

Fig. 135 Rear shock absorber (3), bolt

(1), and nuts (2)

EIE645

Fig. 136 Stabilizer shaft link (2) and nuts

(1) '

Fig. 137 Stabilizer shaft insulator (3),
bracket (2), and bolts (1)

5. Remove the stabilizer shaft
insulators.

6. Remove the rear stabilizer shaft insu-
lators. .

7. Remove the stabilizer shaft.

To install:
8. Installation is the reverse of removal,
noting the following:

a. Tighten the insulator bolts to
16 ft. bs. (22 Nm), pius an additional 30 .
degress. Install the insulator with the slit
facing down.

b. Tighten the stabilizer shaft link
maunting nuts to 55 ft. [bs. (75 Nm).

UPPER CONTROL ARM -

REMOVAL & INSTALLATION
See Figure 139,

1. Before servicing the vehicle, refer to
the Precautions Section.

2. Raise and support the vehicle.

3. Remove the tire and wheel.

4. Support the rear lower control arm,
if necessary.

5. Remove the upper control arm nuts
and bolts,

6. Remaove the upper control arm from
the vehicle.

To install:

7. Installation is the reverse of removal,
noting the following:

a. Tighten the upper control arm
mounting bolt to 111 #t. Ibs. (150 Nm),
plus an additional 90 degrees.

D. Tighten the upper control arm
adjuster bolt to 52 ft. Ibs. (70 Nm),
plus an additicnal 60 degrees.

¢. Check and adjust the rear
camber.

WHEEL BEARINGS '

REMOVAL & INSTALLATION
See Figure 140.
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Fig. 138 Rear stabilizer shaft (1)

. Rear upper control arm nut

. Rear upper control arm adjuster cam
. Rear upper control arm adjuster bolt
. Rear upper control arm baolt

. Rear upper control arm nut

. Rear upper control arm

[ R R

. 2E3s6me

Fig. 140 Rear wheel bearing/hub assem-
bly {2) and bolts (1)

6. Remave the rear wheel speed
SENsor.

7. -Remove the wheel bearing/hub
bolts.

8. Remove the wheel bearing/hub
assembly.

To install:
9. Installation is the reverse of removal,
noting the following:
a. Tighten the wheel bearing/hub

F235610

Fig. 139 Rear upper control arm . ' mounting bolts to 92 ft. [bs.
(125 Nm).
1. Before servicing the vehicle, refer to 3. Removelthe rear wheel,
the Precautions Section. 4, Separafg the whesl drive shaft from ADJUSTMENT ‘
2. Raise and safely support the the knuckle, ifinecessary. The wheel bearings are not

vehicle. 5. Remove|the rear brake rotor. adjustable.






