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2005 Chevrolet Avalanche Restoration Kit

Product Information
2005 Chevrolet Avalanche: Unrivaled Style And Versatility

The Avalanche continues to break convention with its bold styling, Chevy-tough dependability, and the
most versatility ever experienced between one set of truck bumpers.

At the core of Avalanche’s unique design is the revolutionary Convert-a-Cab System and Midgate, which
provide unparalleled flexibility to quickly convert between a pickup and SUV. Avalanche can seat up to six
adults comfortably, while providing ample and secure storage with dual locking storage compartments on
either side of the cargo box. The compartments also have drains, so they can be filled with ice and used
as coolers. A three-piece rigid cargo cover with interlocking panels is also available.

When maximum cargo capacity is needed, however, the rear passenger seat can be folded forward and
the Midgate lowered to extend the standard 5-foot 3-inch (1.6-m) bed to more than 8 feet (2.5 m) - long
enough to stack 4-foot by 8-foot (1.2-m by 2.4-m) panels with the liftgate closed.

Key features

Avalanche gets a number of safety, security and convenience upgrades for 2005, including the addition of
GM'’s OnStar safety and security system as standard equipment on all models. Avalanche comes with a
one-year subscription to the OnStar Safe & Sound service plan. OnStar is the leading provider of in-
vehicle safety, security and information services in the United States and Canada. Using the GPS satellite
network and wireless technology, OnStar features core safety services and OnStar Personal Calling that
allows drivers to make and receive hands-free, voice-activated phone calls using a powerful three-watt
analog system and external antenna for greater reception.

Functional upgrades for 2005 include steering wheel-mounted radio controls as standard on all models,
and a driver information center, which keeps track of up to 34 system functions in English, Spanish or
French. Power-adjustable pedals are now available on 1SJ, 1SK, 1SL, and 1SN equipment packages,
and a Homelink Universal Transmitter with programmable garage door opener is standard on all models
except the base LS.

A new option among an already extensive array of stereo systems is an AM/FM radio and CD player with
a touch-screen navigation radio feature.

In the drivetrain department, a 3.42 rear axle ratio is standard equipment on all LS and LT K1500 (4WD)
models. The 2500 Series will retain the 3.73 rear axle.

Among appearance changes for 2005 is a new exterior package now available on LS models, which
includes chromed door handles, outside mirror caps and stainless steel step-assist steps below the
doors. Both LS and LT models have slightly revised interior trim, while the LT gets revised badging. New
exterior colors include Sandstone Metallic and Bermuda Blue Metallic.

Chevy Truck power and strength

Avalanche has earned a strong reputation not only for its unique flexibility, but also for its sheer muscle
and hauling capability. Standard on all 1500 models is GM’s Vortec 5300 5.3L V-8 engine, which delivers
295 horsepower (220 kw) and 330 Ib.-ft. of torque (446 Nm). This engine is coupled with GM’s
dependable Hydra-Matic 4L60-E four-speed automatic transmission.

The Avalanche 2500, available in four-wheel drive only, is powered by GM’s Vortec 8100 8.1L V-8 engine
rated at 320 hp (239 kw) and 440 Ib.-ft. of torque (597 Nm). Mated to GM’s heavy-duty Hydra-Matic 4L85-
E four-speed automatic transmission, this powertrain combination gives Avalanche owners the capability
to tow up to 12,000 pounds (5,400 kg).

Safe, stable and secure

Avalanche comes with an extensive list of active and passive safety systems, starting with standard four-
wheel anti-lock disc brakes. The Avalanche also has dual-stage frontal air bags for supplemental
protection for front-seat passengers. Dual-stage frontal air bags are designed to help reduce the risk of air
bag-induced injury. When the air bag system’s control unit detects an impact, it determines whether the
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2005 Chevrolet Avalanche Restoration Kit

crash is severe enough to trigger a deployment, and whether the primary amount of inflation is sufficient.
The primary stage alone will deploy in most frontal impacts requiring the supplemental protection of an air
bag, while a secondary stage is designed to deploy in more severe frontal collisions.

Avalanche provides safety for its younger passengers, as it meets new federal seat standards for child-
restraint anchorages. The Avalanche is equipped with LATCH (Lower Anchors and Tethers for CHildren)
system anchors for child safety seats in the center and right positions of the second-row split/folding
bench seat. This system provides two lower anchors and a top tether anchor to be used to secure a child
seat to the vehicle seat structure. These anchorages are designed to make it easier to properly install
compatible child safety seats. Only a top tether connection is available in the left position of the second-
row bench seat.

GM's innovative Hydroboost brake system provides added safety, with more reserve power assist for
braking under specific conditions. The system continues to provide sufficient power assist to stop the
vehicle if the engine stalls or is turned off, by using power steering fluid pressure to decrease brake pedal
effort.

Avalanche's sure-footed Autotrac 4WD system is designed to increase fuel economy when operating in
2WD, as well as improve driver feel during parking and other low-speed maneuvers.

GM'’s StabiliTrak system is offered with the 2WD premium on-road suspension package.

StabiliTrak assists the vehicle in maintaining the driver’s intended path by applying a brake force at any
corner of the vehicle independent of the driver’s use of the brake pedal.

StabiliTrak uses an accelerator pedal position sensor, a brake master cylinder pressure sensor and a
steering wheel angle sensor as inputs to interpret the driver’s desired path and whether to accelerate or
decelerate the vehicle. StabiliTrak also uses these sensors plus a lateral accelerometer and yaw rate
sensor to determine the vehicle’s actual path.

If the difference between the driver's desired path and the vehicle’s actual path becomes great enough,
StabiliTrak takes appropriate action to assist the driver with maintaining the desired path. If the vehicle
begins to “snowplow,” or understeer, StabiliTrak applies the inside rear brake to help turn the vehicle. If
the vehicle begins to fishtail, or oversteer, StabiliTrak applies the outside front brake to straighten the
vehicle. StabiliTrak is integrated with the traction control and ABS systems.

New family of entertainment choices

Impressive entertainment systems — including a rear-seat entertainment system with a DVD player and
flip-down screen — add to Avalanche's passenger comforts. These systems feature the next-generation
Radio Data System, and can interface with services such as XM Satellite Radio. Available rear-seat audio
controls and a custom-designed Bose audio system with a high-powered, six-channel amplifier, six
speakers and a sub-woofer, are also available.

XM Satellite Radio (continental U.S. only) provides more than 120 coast-to-coast, digital-quality channels
of original commercial-free music and premier news, sports and talk as well as advanced traffic and
weather information for select major metropolitan areas nationwide.

New For 2004

Chrome exterior package available on LS models

Revised interior trim for LS and LT models

OnStar safety and security system standard on all models

Power-adjustable pedals available on 1SJ, 1SK, 1SL, and 1SN packages

Steering wheel-mounted radio controls standard on all models

3.42 rear axle ratio standard on all K1500 (4WD) models

Sound system, ETR AM/FM stereo with CD player, touch-screen navigation radio
Homelink Universal programmable transmitter available on all models except base LS
Revised LT badging

New exterior colors: Sandstone Metallic, Bermuda Blue Metallic
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Model Lineup

Engines Transmissions
4-spd auto 4-spd auto
Vortec 8300 8.3L | Vortec 8100 | (ydra-matic | (Hydra-Matic
. 4L60-E) 4L.85-E)

valanche (1500) S - S -
Avalanche (2500) - S - S
Standard s
Not available -
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Specifications
Overview |
Model:

Body style / driveline:

Construction:

EPA vehicle class:
Manufacturing location:
Key competitors:

Engines

Application:

Type:

Displacement (cu in / cc):
Bore & stroke (in / mm):
Block material:

Cylinder head material:

Valvetrain:

Fuel delivery:

Compression ratio:
Horsepower (hp / kw @ rpm):
Torque (Ib-ft / Nm @ rpm):
Recommended fuel:

Maximum engine speed (rpm):

Emissions controls:

Chevrolet Avalanche

full-size, 4-door sport-utility vehicle/pickup, front-
engine, 2- or 4-wheel drive 1/2-ton and 4-wheel-

drive 3/4-ton models
body on frame

half-ton or three-quarter-ton truck

Silao, Mexico

Ford Super Crew, Dodge Ram Quad Cab

Vortec 5300 5.3L V-8
(LM7)
std on 1500
5.3L V-8
325/5328
3.78 x3.62/96 x 92
cast iron '
cast aluminum
overhead valves,
hydraulic roller follower,
2 valves per cylinder,
chain cam drive

sequential fuel injection |

9.5:1
295/220 @ 5200
330/ 447 @ 4000

87 octane
5900
3-way catalytic
converter, positive
crankcase ventilation,
evaporative collection
system

Vortec 8100 8.1L V-8
(L18)
std on 2500
8.1L V-8
496 / 8128
4.25x4.37/108 x 111
cast iron
cast iron
overhead valves,
hydraulic roller follower,
2 valves per cylinder,
chain cam drive
sequential fuel injection
9.1:1
320/239 @ 4200
440/597 @ 3200
87 octane
5000
3-way catalytic
converter, positive
crankcase ventilation,
evaporative collection
system

Estimated fuel economy:
MPG (city / hwy / combined)

MPIG (city / hwy / combined)

2WD: 14/18/16
4WD: 13/17 /15
2WD: 17/25/20
4WD: 1717122 /19
Flexible Fuel-Gasoline:
2WD: 17/25/20
4WD: 16/21/18
Flexible Fuel-Ethanol:
2WD: 13/19/15
4WD:12/16/13

N/A

N/A
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L/100km (city / hwy /
combined)

2WD:16.4/11.5/14.2
4WD:17.0/13.1/15.2
Flexible Fuel-Gasoline:
2WD: 16.3/11.3/141
4WD:179/13.3/15.8
Flexible Fuel-Ethanol:
2WD: 21.8/15.0/18.7
4WD: 24.0/17.9/21.2

N/A
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Transmissions .
Hydra-Matic 4L60-E

Hydra-Matic 4L85-E

Type: 4-speed electronic 4-speed electronic
automatic automatic
Gear ratios (:1):
First: 3.06 2.48
Second: 1.63 1.48
Third: 1.00 1.00
Fourth: 0.70 0.75
Reverse: 2.29 , 2.08
. . -~ 3.73 std (4.10 opt)

Final drive ratio: 3.42 on 4WD models 3.73 std (4.10 opt)
Chassis/Suspension

1500 , 2500 .

) independent with torsion  independent with torsion

Front:

bars bars
Rear: multl-l|nl§ with coil 2-stage multi-leaf springs

springs

part of Premium On-
Road Suspension
Package on 2WD
models

Traction assist:

Steering type:
Steering ratio:
Steering wheel turns, lock-to-

power recirculating ball
14.0:1; 15.8:1 overall

not available

power recirculating ball
13 -15:1; 16.2:1 overall

lock. 3.2 3.2

'Ir;ll;:rnlng circle, curb-to-curb (ft / 43.3/13.2 44.1/13.4
Brakes

Type: 4-wheel vented disc with dual-piston calipers, rear

Rotor diameter x thickness (in /

drum-in-hat parking brake, 4-wheel ABS
front: 12 x 1.14/ 305 x 29

mm): rear: 13 x1.18 /330 x 30
Total swept area (sq in / sq front: 133.6 / 862
cm): ‘ rear: 133.6 / 862
Wheels/Tires |
1500 2500
std: 16-inch x 7-inch 16-inch x 6.5-inch
aluminum aluminum

Wheel size & type

aluminum

Tires: std: P265/70R16 all-

season, steel-belted

opt: 17-inch x 7.5-inch

LT245/75R16 ALS OOR

steel-belted radials
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radials
opt: P265/70R17 ALZ
OOR
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Dimensions
Exterior

1500 2500
Wheelbase (in / mm): 130/3302 130/ 3302
Overall length (in / mm): 221.7 1 5631 221.7 15631
Overall width (in / mm): 79.8 /2027 79.8 /2027
Overall height, 2WD & 4WD (in / mm): 73.6 /1869 73.6 /1869

Track (in / mm):

front: 65/ 1651
rear: 66 / 1676

front: 65/ 1651
rear: 66 / 1676

Minimum ground clearance (in / mm): | P265/70R16 tires: 8.6 / 218 7/178
Ground to top of rear load floor

in / mm): 31/787 31/787
Approach angle (deg): 27.4 25
Departure angle (deg): 23.8 18

Curb weight (Ib / kg):

2WD: 5437 / 2466

2WD: 6353 / 2883

4WD: 5678 / 2576

4WD: 6642 / 3013

. e . 2WD: 52/ 48 2WD: 52/ 48
Weight distribution (% front / rear): 4WD: 53 / 47 4AWD: 53 / 47
Interior

First Row Second Row
Seating capacity (5 or 6 total): 20r3 3
Head room (in / mm): 40.7 /1034 38.6 /980
Leg room (in / mm): 41.3/1049 38.9/988
Shoulder room (in / mm): 65.2 /1656 65.2 /1656
Hip room (in / mm): 61.4/1560 62 /1575
Cargo box volume, Midgate up _
(cuft/L): 429/1215
Capacities

1500 2500

EPA passenger volume (cu ft / L): 120.2 / 3404 120.2 / 3404

Interior cargo volume (cu ft / L):

53.9/ 1526 with Midgate up,
2nd row seat folded

53.9/ 1526 with Midgate up,
2nd row seat folded

GVWR, standard (Ib / kg):

2WD: 6800 / 3091

4WD: 7000/ 3182

8600 / 3901

Payload (Ib / kg):

base 2WD: 1363/ 618

base 4WD: 1349/ 612

max 4WD: 2021 / 917

2WD: 8200 / 3720 with trailer

2WD: 12000 / 5443 with trailer

. , . . brakes brakes
Trailer towing maximum (Ib / kg): 4WD: 7900 / 3583 with trailer | 4WD: 11900 / 5398 with trailer
brakes brakes
Fuel tank (gal / L): 317117 37.5/142
Engine oil (qt/ L): 575/5.44 5.75 /5.4
Cooling system (qt/L): 16.8/15.9 26.9/256
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Vehicle Identification
Vehicle Identification Number (VIN)

The vehicle identification number (VIN) plate is the legal identifier of the vehicle. The VIN plate is located
on the upper LH corner of the Instrument Panel and can be seen through the windshield from the outside

of the vehicle:
Position Definition Character Description
1 Country of Origin 1 United States
2 Manufacturer G General Motors
3 Make C Chevrolet Truck
E 6001-7000/Hydraulic
4 GVWR/Brake System F 7001-8000/Hydraulic
G 8001-9000/Hydraulic
. . C 4x2
5 Truck Line/Chassis Type K 4x4
. 6 ¥ Ton Luxury
6 Series 7 % Ton Luxury
7 Body Type 3 Four-Door Utility
. T 5.3L V8 MFI (LM7)
8 Engine Type G 8.1L V8 MFI (L18)
9 Check Digit - Check Digit
10 Model Year 5 2005
G Silao
11 Plant Location J Janesville
R Arlington
12-17 Plant Sequence Number 100,001 Plant Sequence Number
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VIN Derivative

All engines and transmissions are stamped or laser etched with a partial vehicle identification number
(VIN), which was derived from the complete VIN. A VIN derivative contains the following nine positions:

Position Definition Character Description
1 Division C Chevrolet Truck
2 Model Year 5 2005
G Silao
3 Plant Location J Janesville
R Arlington
4-9 Plant Sequence Number 100,001 Plant Sequence Number

A VIN derivative can be used to determine if a vehicle contains the original engine or transmission, by

matching the VIN derivative positions to their accom panying positions in the complete VIN:

__ VINDerivative Positon = [

~_ Equivalent VIN Position

=

1 3

2 10

3 11
4-9 12-17
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Label - Vehicle Certification, Tire Placard, Anti-Theft and Service Parts ID

1 2 3 4

\\ A

( Y

IEI | mFD. r]v GENERAL Mo/ ow\oonp | H [ MFD. BY GENERAL MOTORS CORP. | |

[onin—aawmjer_dwnrn] LR RN R |

| | || | I | | | |
0“ .

THIS VEHICLE CONFORMS TO ALL
THIS VEHICLE CONFORMS TO ALL APPLICABLE U.S. APPLICABLE CANADA MOTOR
FEDERAL MOTOR VEHICLE SAFETY, BUMPER AND VEHICLE SAFETY, BUMPER AND
THEFT PREVENTION STANDARDS IN EFFECT ON THEFT PREVENTION STANDARDS
THE DATE OF MANUFACTURE SHOWN ABOVE. IN EFFECT ON THE DATE OF

MANUFACTURE SHOWN ABOVE.
(L 11
9 10

19 \ /\
EVICE PARTS IDENTIFICATION DO NOT REMOVE
LISTE DES OPTIONS NF PAS ENIEVER

18 / \ TIRE AND LOADING INFOR
N 1 [ ] —4

((SEATING CAPACITY [ TOTAL | FRONT ca/'en '\m )

_,_—

/A
The combined welght of occupants and cargo should never exceed XXXkaor)O(sz.
ORIGI COLD TIRE
[ TIHESNéEL INFLATION PRESSURE SEE OWNER'S
FRONT MANUAL FOR

/= ean | \;\E&Tﬁiﬁgﬁq
17 /: l;l = v j:;?:—; wwe [T
1

V 4

4 12 11

Callout | Description

e Gross Vehicle Weight Rating (GVWR)
e Gross Axle Weight Rating (GAWR), front and rear

when figuring the GVW.

o The base vehicle weight (factory weight)

o The weight of all vehicles accessories

o The weight of the driver and the passengers
o The weight of the cargo

The vehicle certification label is located on the driver door and displays the following assessments:

e The gross vehicle weight (GVW) is the weight of the vehicle and everything it carries. The gross
vehicle weight must not exceed the Gross Vehicle Welght Rating. Include the following items

Name of Manufacturer

Gross Vehicle Weight Rating

Gross Axle Weight Rating (FRONT, REAR)

Canadian Safety Mark (w/RPQ Z49)

Certification Statement

Vehicle Class Type (Pass Car, etc.)

\Vehicle ldentification Number

OIN[ON|AIWIN|=

Date of Manufacture (Mo/Yr)
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Callout . : Description

Tire Placard _
The tire placard label is located on the driver door and displays the following assessments:

9 Specified Occupant Seating Positions

10 Maximum Vehicle Capacity Weight

11 Original equipment tires size

12 Tire pressure, Front, Rear, and Spare (Cold)

Service Parts ID Label

use to help identify the vehicle original parts and options.

The vehicle service parts identification label is located on the front passenger door frame. The label is

13 ehicle Identification Number
14 Engineering Model Number (Vehicle Division, Line and Body Style)
15 Interior Trim Level and Decor

16 Exterior (Paint Color) WA Number

17 Paint Technology

18 Special Order Paint Colors and Numbers

19 Vehicle Option Content

nti-Theft Label

vehicle thefts by helping in the tracing and recovery of parts from stolen vehicles.

20 part contains the letter R, the manufacture's logo, and the DOT symbol.

owner that the part was stolen.

The Federal law requires that General Motors label certain body parts on this vehicle with the
vehicle identification number (VIN). The purpose of the law is to reduce the number of motor

Labels are permanently affixed to an interior surface of the part. The label on the replacement|

The anti-theft label must be covered before any painting, and rustproofing procedures, and
uncovered after the procedures. Failure to follow the precautionary steps may result in liability
for violation of the Federal Vehicle Theft Prevention Standard and possible suspicion to the
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Engine ID and VIN Derivative Location
Engine ID - 5.3L V-8 Engines

(1) Primary Engine Identification Number Location
(2) Secondary Engine Identification Number Location
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VIN Derivative - 5.3L Engines

The vehicle identification number (VIN) is located on the left side rear of the engine block (1) and is
typically a nine digit number stamped or laser-etched onto the engine at the vehicle assembly plant.

The first digit identifies the division.

The second digit identifies the model year.

The third digit identifies the assembly plant.

The fourth through ninth digits are the last six digits of the VIN.
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Engine ID & VIN Derivative - 8.1L V-8 Engine

The engine identification number is located in three locations. There are labels on the front of the right
rocker arm cover (1), the rear of the left rocker arm cover (2), and the right side of the engine oil pan (3).
The engine identification number is used to track and identify the engine prior to installation in a vehicle.

The Vehicle Identification Number (VIN) Derivative is located on the left rear side of the engine block and
is a nine digit number stamped or laser etched onto the engine at the vehicle assembly plant. If reading
the identification number from the left, the following information can be obtained:

The first digit identifies the division.

The second digit identifies the model year.

The third digit identifies the assembly plant.

The fourth through ninth digits are the last six digits of the Vehicle Identification Number (VIN).
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Engine ID Legend

Source Code
Month of Build
Date of Build
Broadcast Code
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Transmission ID and VIN Derivative Location
4L 60-E Transmission ID Location

D 187 A

8 9
o __/ o r_l_‘__J
O O 9, ,CA, D 187 A 16588320
— D; T
1

_
14 \[
13 12

(1) Model Year

(2) Hydra-Matic 4L60-E

(4)  Julian Date (or Day of the Year)

(5)  Shift Built (A, B, J = First Shift; C, H, W = Second Shift)
(6) Model

(7)  Transmission ID Location

(8) Hydra-Matic 4L60-E

(9)  Julian Date (or Day of the Year)

(10) Serial No.

(11) Shift Built (A, B, J = First Shift; C, H, W = Second Shift)
(12) Model

(13) Model Year

(14) Transmission ID Location

10
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Plant and Shift Build

Plant Build Line 1st Shift 2nd Shift 3rd Shift
MLA1 J W X
ML2 A C Not Used
Toledo, OH ML3 B H Not Used
ML4 S L V
ML5 K E Z
Romulus, Mi 1 A - B
Ramos Arizpe, Mexico 1 A - -
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41 80-E Transmission ID Location

Transmission ID and VIN derivative locations (1, 2). The right hand stamping is shown, left hand is
opposite. Pin or hand stamp location (3) for the transmission ID or VIN derivative.

Calendar Year

Julian Date of the Year
Shift and Line Number
Plant

Model

Location on Transmission

SR LON -
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Transfer Case ldentification

An identification tag is attached to the rear half of the transfer case. The tag provides the following
information:

1 Model number (1)
A First Digit-1 =Single Speed, 2=Two-Speed
B Second Digit-2 = T Utility, 3 =T-Truck, L-Van, 4 or 6 = K Truck and Utility
C Third Digit-1 = Manual, 3 = Electric Shift, 6 = Automatic, 9 = All Wheel Drive
2 Assembly number (2)
3 Serial number (Date and Shift Code) (3)
4 Low range reduction ratio (4)

The information on this tag is necessary for servicing the transfer case. If the tag is removed or becomes
dislodged during service operations, keep the identification tag with the unit.
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Axle Identification — Front

(1)
(2)
3)
(4)
)

ZTR, G, 058, 4, Q07 jI

Broadcast Code

Supplier Code (G = American Axle)

Julian Date (Day of Year)

Shift Built (1 = First Shift; 2 = Second Shift) (Optional for 8.25" and 9.25" axles)
Hour Built

Front axle identification information is stamped on the top of the differential carrier assembly.

The following broadcast codes identifies the axle ratio:

Broadcast Code Ratio

ZT™M 3.08

ZTN, ZTU, ZTW, ZSY, ZA2, ZC2 3.42
ZTP, ZTR, ZTS, ZTX, ZSZ, ZB2,ZD2 3.73
ZTT,ZF2 4.10

ZH2 4.56
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Axle Identification — Rear

(1) Rear Axle Ratio

(2) Build Source (C = Buffalo; K = Canada)

(3) Julian Date

4) Shift Built (1 = First; 2 = Second)

All rear axles are identified by a broadcast code on the right axle tube near the carrier. The rear axle
identification and manufacturer's codes must be known before attempting to adjust or to repair axle shafts
or the rear axle case assembly. Rear axle ratio, differential type, manufacturer, and build date information
is stamped on the right axle tube on the forward side.

Page 22



2005 Chevrolet Avalanche Restoration Kit

RPO Code List

The production/process codes provide the description of the Regular Production Options (RPOs) used on
the vehicle. The RPO list is printed on the Service Parts Identification Label. The following is a list of the

RPO abbreviations and the description of each:

RPO

Description

AC6

Window Tinted Deep, Rear, S/D

AE7 Seat FRT Split, Driver, PASS

AG1__ |Adjuster FRT ST Power, Multi-Directional, Driver

AG2 |Adjuster PASS ST Power, Multi-Directional

AJ1__ Windows Deep Tint, All Except W/S And DRS

AJ7 _Restraint System Seat, Inflatable, Driver and Passenger, Front and Side

ALO _ISensor Indicator Inflatable Restraint, Front Passenger/Child Presence Detector

AL4 [Seat RR BKT

ANJ _Window Tinted Export Compliant, Non-Deep

AN3 Seat FRT, Individual (Non BKT)

AP9 INet Convenience

ARL Plant Code Arlington, TX USA

AS3 |Seat RR

AT5 [Seat Rear CTR, Folding

AUO __[Remote Function Actuation - Keyless Entry - Domestic

AU3 |Lock Control Side Door, Electric

AU8 Remote Function Actuation, Specific Frequency

AX4 _Restraint Conversion Seat, Manual, European

A04 Windshield Tinted, Less Upper Shadeband

A31__|Window Power Operated, All Doors

A95 |Seat FRT BKT, High Back, Driver and PASS RECL

BAG |Parts Package Export

BG9 _|Rubber Floor Covering

BPH _|Appearance Package Chevrolet Off Road

BS1 |Insulation Acoustical PKG

BVE _|Side Steps Runningboard

BVF _Side Steps Runningboard, Color Keyed

BVQ |Side Steps Runningboard, Tubular Chrome

BVR |Side Steps Runningboard, Tubular Stainless Steel

BVS _Side Steps Runningboard, Color

BW1 |Ornamentation Exterior Rear End

BW2 Molding B/S Deluxe

BX2 Molding B/S Lower, Extra Wide

B30 _|Floor Covering Carpet

B37 _|Covering Floor Mat, Front and Rear, Auxiliary

B39 |Covering Floor Carpet, Load Floor

B41 Covering Floor Mat, Load Floor

B58 |Covering Floor MAT, FRT And RR, Carpeted Insert

B71 |Wheel Opening Flares

B85 Molding - Body Side , Exterior, Bright

B96 _Molding Wheel Opening

CF5 |Roof Sun Glass, Sliding, Electric

CJ2 HVAC System Air Conditioner Front, Auto Tem perature Control, Auxiliary Temperature Control

cJ3 gV/}C ISystem Air Conditioner Front, Manual Temperature Control, Auxiliary Temperature
ontrol

C25 |Wiper System, Rear Window, Intermittent

C36  [Heater Auxiliary
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RPO Description

C49 |Defogger RR Window, Electric

C5H  |GVW Rating 6,900 LBS

C5U  |GVW Rating 6,800 LBS

C5W _[GVW Rating 7,000 LBS

C5Z |GVW Rating 7,200 LBS

C6P__ |GVW Rating 8,600 LBS/3,900 KG

C69 |HVAC System Rear Air Conditioner

C7K _IGVW Rating 6,500 Ibs

DFS5 _ Mirror, I/S R/V LT Sensitive, Compass, O/S Temp Display

DH6 _ Mirror, I/S Front Van, LH And RH, lllumination with Sunshade

DK7 [Console Roof Interior, Custom

DK8 [Console Roof Interior, Deluxe

DL3 Mirror, O/S LH and RH, Remote Control, Electric, Heated, Power Folding, Turn Signal

Indicator, Light Sensitive, Color '

DL8 Mirror, O/S LH And RH, Remote Control, Electric, Heated

DNR |[Equipment, Dealer Installed

DPF__ Mirror, O/S LH and RH, Wide Load, Remote Control, Electric, Heated

DR4 gllir'ror, O/S LH and RH, Remote Control, Electric, Heated, Light Sensitive, Power Folding,
olor

DT3 |Rear Box Compartment, Stowage

DT4 _Ashtray, Cigarette Lighter

DUF  [Equipment, Duffle Bag and Daypack

D07 _|Console Front Compartment, Floor, Custom

D31 __Mirror I/S R/V Tilt (Duplicate with D36)

D55 Console Front Compartment, Floor

D99 Body Provisions for Special Two Tone Paint

EN4 Cover, Rear Compartment Hard, Rear Compartment, Cargo

EVA [Test DVT, EVAP Emission Requirement

E37 Pickup Box, Inner DK Composite

E52 Body Equipment One Piece Lift Gate With Lift Glass

E95 |Cover, Rear Compartment Tonneau, Rear Compartment

FF4 _|Arm, Left Torsion Bar Spring Adjustment (C)

FF5 |Arm, Right Torsion Bar Spring Adjustment (D)

FF6 |Arm, Left Torsion Bar Spring Adjustment (E)

FF7 _Arm, Right Torsion Bar Spring Adjustment (F)

FK2 _|Arm, Left Torsion Bar Spring Adjustment (A)

FK3 Arm, Right Torsion Bar Spring Adjustment (B)

FT2 Arm, Left Torsion Bar Spring Adjustment (FT2)

FT3 |Arm, Right Torsion Bar Spring Adjustment (FT3) '

FOF _ [Fleet Incentive Tourism Industry inc. DBA Budget Sales and Leasing

F60  |Spring Front Heavy Duty

GND _ |Sales Package Avalanche Ground Affects

GT4 _|Axle Rear 3.73 Ratio (DUP With 5 x 1)

GT5 |Axle Rear 4.10 Ratio (DUP With GT8)

GU6 |Axle Rear 3.42 Ratio

G63 __|Provisions, Luggage Carrier, Roof

G65 _Level Control Manual, Self-Adjusting

G69 |Level Control Auto, Air, HD

G80 Axle Positraction Limited Slip

G86 |Axle, Limited Slip

JAN Plant Code Janesville, WI, USA

JE1 Brake System, Europe
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RPO

Description

JF4

Power Adjustable Pedals

JH2

Brake Hyd Power, Disc/ Disc, 7,200 Ib

JH6

Brake Hyd Power, 4-Wheel Disc, 9,900 Ib

JL4

IControl Active Brake

J81

Iindicator Switch, Export

KA6

Rear Seat Heater

KC4

Heavy Duty Engine Oil Cooling

KG3

Generator 145 Amp

KNP

Cooling System Trans, HD

KUP

Throttle Control Electronic

K05

Heater Engine Block

K34

ICruise Control, Automatic, Electronic

K47

Air Cleaner High Capacity

K68

Generator 105 Amp

LM7

Engine Gas, 8 CYL, 5.3L, MFI, Iron, GM

LQ4

Engine Gas, 8 CYC, 6.0L, MFI, Iron, GM

LQ9

Engine Gas, 8 CYC, 6.0L, MFI, Iron, GM, HO

LR4

Engine Gas, 8 Cechy, 4.8L MFI, Iron, GM

L18

Engine Gas, 8 CYL, 8.1L, MFI

L59

Engine Flexible Fuel (Gas/Alc), 8 cyl, 5.3L, MFI, V8, GM

MNS8

Transmission Auto 4-Speed, HMD, 4L80-E, Heavy Duty

MSL

Plant Code, Silao, Mexico

MTF

Provisions, Fire Extinguisher Mounting

MT1

[Transmission 4-Speed Auto W/Elect Controls H.D. - Hydra-Matic 4L80-E

M30

[Transmission Auto 4-Speed, HMD, 4L60-E, Electronic

M32

[Transmission Auto 4-Speed Hydra-Matic Drive, 4L60-E Electronic, HD

NA1

Emission System GVW less than 8, 500 Ib

NA4

Emission System GVW greater than 8, 500 |b

NC1

Emission System California, LEV

NF4

Emission System Clean Fuel Fleet

NF9

Emission System General Unleaded

NK5

Steering Wheel, Standard

NP5

Steering Wheel, Leather Wrapped

NP7

Steering Column, EEC Approved

NP8

New Venture Gear 246

NR3

Transfer Case - All Wheel Drive (AWD), Open Differential, Single Speed

NR4

[Transfer Case - 4 Wheel Drive (4WD), Open Differential, 2 Speed

NT3

Emission System EEC 00

NT8

Emission System, Federal, Tier 2 A

NT9

Emission System Federal, Tier 2 Phase-out

NU4

Emission System, California LEV2 Plus

NW7

[Traction Control - Electronic

NYS

Steering Four Wheel

NZZ

Skid Plate Off-Road

N12

Exhaust System Rear Exit

N30

Steering Wheel Deluxe

N88

Wheel - New - Aluminum - 17 x 7.5, Premium

N89

Wheel - New - Aluminum - 17 x 7.5, Sport

N93

Wheel - New - Aluminum - 17 x 7.5

N94

Wheel - New - Aluminum - 17 x 7.5, Chrome

PF4

\Wheel - Cast - Aluminum- 16 X 7.0

PF9

Wheel - Cast - Aluminum- 16 X 7.0
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RPO

Description

PYO0

Wheel - New - Aluminum - 16 X 6.5

PY2

Wheel 16 X 6.5 Chrome Appearance

P03

Wheel Cover, Var 3

P25

Wheel 17 X 7.5 Aluminum 5-Spoke Premium

P27

Wheel 17 X 7.5 Aluminum 6-Spoke Premium

P96

Equipment Mexican Modified, Mandatory Base Equipment

QAN

Tire All P265/70R 17 - 113S BW R/PE ST TL AL2

QAQ

Tire All P265/70R 17 - 113H BW R/PE ST TL AL2

QAS

Tire All P265/70R 17 - 113S WOL R/PE ST TL AL2

QB5

Wheel 16 x 6.5, Steel

QCP

Tire All P255/70R 16 - 109H BW R/PE ST TL ALS

Qiw

Tire All LT245/75R16E R/PE ST TL OOR BL

QiX

Tire All LT265/75R16/C BW R/PE ST TL OOR 120Q

QiZz

Tire All LT245/75R16/E BW R/PE ST TL OOR 120Q

QM

Tire All P265/70R17 - 113SWOL R/PE ST TL OOR

QJP

Tire All P265/70R17 - 113S BW R/PE ST TL OOR

QLP

Tire All LT2465/75R16/E BW R/PE ST TL ALS 120/116S

Qamy

Tire All P265/70R16 - 111S BW R/PE ST TL AL2

QMK

Tire All P265/70R16 - 111S WOL R/PE ST TL AL2

QNK

Tire All P245/75R16 - 109S BW R/PE ST TL ALS

QNL

Tire All P465/75R16 - 109S WOL R/PE ST TL ALS

RYJ

Shade Cargo Area, Retractable

R4W

Tire Brand All, Michelin

R4Y

Tire Brand All, Goodyear

R5C

Tire Brand All, Bridgestone

SAF

Lock, Spare Tire, Hoist Shaft

SLT

Equipment Chevrolet LT Sales Package

TL1

Grille Special

TRB

Grille Radiator, Body Color

TRW

Provisions Lamp, Roof Mounted

TR2

Lamp Turn Signal, Enlarged

TR3

Grille Radiator, Body Color w/Chrome Emblem

TR6

Headlamps Control Leveling System, Manual

T2H

Ornamentation Exterior, Export Unique Requirements

T2J

Ornamentation Interior, Export Unique Requirements

162

Daytime Running Lamp System - Delete

T74

Headlamps Control Automatic, Delay

T78

Headlamps Control - Delete

179

Rear Fog Lamp

T84

Headlamps, Right Hand Rule of the Road, E Mark

T89

Lamp, Tail and Stop, Export

T9H

Provisions Lamp, Front Fog

T96

Fog Lamps - Front

uBo

Radio AM/FM Stereo, Seek/Scan, CD, Auto Tone, Data System, Clock, ETR

uB1

Radio AM/FM Stereo, Seek/Scan, Auto Reverse Music, Search Cassette, CD, Auto Tone, Data
System, Clock, ETR

uc2

Speedometer Instrument, Kilometers and Miles, Kilometer Odometer, Positive Bias

uce

Radio AM/FM Stereo, Seek/Scan, RDS, Multiple Compact Disc, Auto Tone Control, Clock, ETR|

UD4

Alarm, Vehicle Speed, 120 K/H

ub7

Sensor Indicator Rear Parking Assist

UE1

Communication System Vehicle, G.P.S. 1

UG1

Garage Door Opened, Universal
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UG2 |Garage Door Opened, Universal - Delete

UJ6 [Indicator, Low Tire Pressure

UK3 [Control Steering Wheel, Accessory

UK6 |Radio Control RR Seat And Earphone Jacks

UL2 [Frequencies, European '

UL4  [Frequencies, South America

UL8 |Frequencies, Saudi Arabian

UM7 _ |Radio - AM/FM Stereo, Seek/Scan Clock, ETR

UM8 [Radio - AM/FM Stereo, Seek/Scan CD, ETR, Navigation Clock
UQ3 [Speaker System, Performance Enhanced Audio
UQ7 _|Speaker System Premium Performance, Enhanced Audio, Bose®
U01  |Roof Marker Lamps

U1S _|Player Multiple Compac Disc

U19 |Speedometer INST, Kilo And Miles, Kilo Odometer
U2K Digital Audio System S-Band

U34 Display Celsius Temperature

U42 [Entertainment Package Rear Seat

U84 |Antenna, Body Side Window, Radio

VBX _|Language Label Arabic

VB3 |Bumper Rear Step, Chrome, Impact Strip

VB5 Bumper Front, Color

VC4  |Label Price/Fuel Economy, Puerto Rico and Virgin Islands
VC5 |Label Shipping, Except US, US Possessions, or Japan
VC7 _|Label Price/Fuel Economy, Guam

VD1 |Provision Options, Europe

VFF __ \Video Format Region 1, NTSC

VFJ |Video Format Region 2, PAL

VFK _|Video Format Region 3, NTSC

VFM __\Video Format Region 4, NTSC

VFP__\Video Format Region 5, PAL

VGC |Protector Film, Paint Etch Preventive

VG3 Bumper Front Impact Strip

VG8 |Vehicle Label, Notice to Buyer

VJ3 |Label, Plate ECE Approval and Vehicle Identification
VK3 lLicense Plate, Front Mounting Package

VPH _Vehicle Preparation - Overseas Delivery

VP6  |Noise Control

VR4 [Trailer Hitch Weight Distributing Platform

VR6 |Hook, Tie-Down, Shipping

VR7 |Hook, Tow, Second Rear

VT4 Bumper Front Color Keyed

VTS5 Bumper Rear Color Keyed

VXS |Mehicle Complete

VZ2 [Calibration Speedometer A

VZ3 |Label, Mercury Disposal Notification

V1K Luggage Carrier Bar, Center Cross

V20 |Guard Radiator, Grille, Black

V22  |Grille Radiator, Chrome

V3A |Guard Radiator, Grille, Gray and Chrome

V43 |Rear Bumper Step, Color

V54 |Roof Luggage Carrier, Painted

V73 Mehicle Statement, USA/Canada
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V76

Front Towing Hook

V78

Vehicle Statement - Delete

V87

\Vehicle Statement, Gulf States Organization

V92

Trailer Provisions

Vo8

Factory Delivery Processing

WBH

Merchandised Package, Base Decor

WV9

Merchandised Package, Value Leader

XAN

Tire Front P265/70R17-113S BW R/PE ST TL AL2

XAQ

Tire Front P265/70R17-113H BW R/PE ST TL AL2

XAS

Tire Front P265/70R17-113S WOL R/PE ST TL AL2

XCP

Tire Front P255/70R17-109H BW R/PE ST TL ALS

XGK

Tire Front LT245/75R16/E BW R/PE ST TL OOR 120Q

XHH

Tire Front LT245/75R16/E BW R/PE ST TL ALS 120Q

XHS

Tire Front P265/75R16-114H BW R/PE ST TL AT A Temp

XJM

Tire Front P265/70R17-113S WOL R/PE ST TL OOR

XJP

Tire Front P265/70R17-113S BW R/PE ST TL OOR

XLP

Tire Front LT245/75R16/E BW R/PE ST TL ALS 120/116S

XMJ

Tire Front P265/70R16-111S BW R/PE ST TL AL2

XMK

Tire Front P265/70R16-111S WOL R/PE ST TL AL2

XNK

Tire Front P245/75R16-109S BW R/PE ST TL ALS

XNL

Tire Front P245/75R16-109S WOL R/PE ST TL ALS

X88

Conversion Name Plate Chevrolet

YAN

Tire Rear P265/70R17-113S BW R/PE ST TL AL2

YAQ

Tire Rear P265/70R17-113H BW R/PE ST TL AL2

YAS

Tire Rear P265/70R17-113S WOL R/PE ST TL AL2

YCP

Tire Rear P255/70R16-109H BW R/PE ST TL ALS

YE9

Convenience Package Comfort and Decor Level #3

YGK

Tire Rear LT245/75R16/E BW R/PE ST TL OOR 120Q

YHH

Tire Rear LT245/75R16/E BW R/PE ST TL ALS 120Q

YHS

Tire Rear P265/75R16-114H BW R/PE ST TL AT A Temp Rating

YJM

Tire Rear P265/70R17-113S WOL R/PE ST TL OOR

YJP

Tire Rear P265/70R17-113S BW R/PE ST TL OOR

YLP

Tire Rear LT245/75R16/E BW R/PE ST TL ALS 120/116S

YMJ

Tire Rear P265/70R16-111S BW R/PE ST TL AL2

YMK

Tire Rear P265/70R16-111S WOL R/PE ST TL AL2

YNK

Tire Rear P245/75R16-109S BW R/PE ST TL ALS

YNL

Tire Rear P245/75R16-109S WOL R/PE ST TL ALS

Y91

Merchandised PKG Luxury Edition

Y92

Merchandised PKG Special Edition

ZCP

Tire Spare P255/70R16-109H BW R/PE ST TL ALS

ZGC

Tire Spare P265/75R16-114S BW R/PE ST TL AT

ZGK

Tire Spare LT245/75R16/E BW R/PE ST TL 00R 120Q

ZHH

Tire Spare LT245/75R16/E BW R/PE ST TL ALS 120Q

ZHS

Tire Spare P265/75R16-114H BW R/PE ST TL AT A Temp Rating

ZLP

Tire Spare LT245/75R16/E BW R/PE ST TL ALS 120/116S

ZMJ

Tire Spare P265/70R16-111S BW R/PE ST TL AL2

ZMK

Tire Spare P265/70R16-111S WOL R/PE ST TL AL2

ZM9

Sales Package Comfort & Convenience

ZNK

Tire Spare P245/75R16-109S BW R/PE ST TL ALS

ZNL

Tire Spare P245/75R16-109S WOL R/PE ST TL ALS

ZQ1

Chassis Package Smooth Ride

W7

Chassis Package Premium Smooth Ride
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ZW9 |Base Body or Chassis

ZY1  |Color Combination, Solid

Z49 |[Export Canadian Modified, Mandatory Base Equipment
Z5X __ Mirror Provisions, Arabic Language

Z55 |Chassis Package Bi-State, Real Time Damping

Z66 _ |Appearance Package Premium Ride Suspension

Z71 _ [Chassis Package Off Road

Z75 |Conversion Name Plate Cadillac

Z82  [Trailer Provisions Special Equipment, H. D.

Z85 |Chassis Package Increased Capacity

Z88 |Conversion Name PLT GMC
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Maintenance and Lubrication

Capacities - Approximate Fluid

L Capacities
Application English Metric
Air Conditioning Refrigerant R-134a 1.6 lbs 0.7 kg
Engine Cooling System '
VORTEC 5300 V8 Automatic with Front A/C* 17.2 gt 16.3 L
VORTEC 5300 V8 Automatic with Front A/C** 17.4 gt 16.5L
VORTEC 8100 V8 Automatic 25.0 gt 23.7L
*  Vehicles with a cladded front,
" Vehicles with an uncladded front.
Engine Oil with Filter
5300 V8 6.0 gt 5.7L
8100 V8 6.5 qt 6.1L
Fuel Tank Capacity
1500 31.0 gal 117.0L
2500 37.5 gal 1420 L
Wheel Nut Torque 140 ftIb 190 N-m

evel after filling.

All capacities are approximate. When adding, be sure to fill to the approximate level as recommended in this manual. Recheck fluid

Engine Spark Plug Specifications

Engine VIN Code Transmission Spark Plug Gap
VORTEC 5300 V8 T Automatic 0.040 inches (1.01 mm)
VORTEC 5300 V8 Y4 Automatic 0.040 inches (1.01 mm)
VORTEC 8100 V8 G Automatic 0.060 inches (1.52 mm)
Maintenance ltems
Part GM Part Number ACDelco Part Number

Engine Air Cleaner/Filter

High Capacity 25313349 A1518C

Standard 25313348* A1519C*
Oil Filter

5300 V8 88984215 PF46

8100 v8 25324052 PF454
Spark Plugs

5300 V8 12571164 41-985

8100 V8 12578277 41-983
Wiper Blades 15153642 -

il High-capacity engine air cleanerffilter 25313349 (A1518C) may be substituted.
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Fluid and Lubricant Recommendations

Usage

Fluid/Lubricant

Automatic Transfer Case

Automatic transfer case fluid AUTO-TRAK Il Fluid (GM P/N
12378508)

Automatic Transfer Case (Diesel
Engine)

Automatic transfer case fluid (GM P/N 12378396)

Transfer Case (Pickup)

DEXRON®-III, Automatic Transmission Fluid

IAutomatic Transmission

DEXRON®-IIl, Automatic Transmission Fluid

Body Door Hinge Pins, Tailgate
Hinge and Linkage, Folding Seat and
Fuel Door Hinge

Multi-Purpose lubricant, Superlube® (GM P/N 12346241 or
equivalent).

Chassis Lubrication

Chassis Lubricant (GM Part No. 12377985 or equivalent) or
ubricant meeting requirements of NLGI # 2 Category LB or GC-LB.

Engine Coolant

90/50 mixture of clean drinkable water and use only GM
Goodwrench® DEX-COOL® or Havoline® DEX-COOL® coolant.

Engine Oil

Engine oil with the American Petroleum Institute Certified For
Gasoline Engines STARBURST symbol of the proper viscosity

Engine Oil (Diesel Engine)

Engine oil with the letters CH-4 or CG-4 is best for this vehicle. The
CH-4 or CG-4 designation may appear either alone, or in
combination with other API designations, such as APl CH-4/SJ,
CG-4/SH or CH-4/CG-4/SJ. These letters show American
Petroleum Institute (API) level of quality.

Floor Shift Linkage Lubriplate ® Lubricant Aerosol (GM Part No. 12346293 or
equivalent) or lubricant meeting requirements of NLGI # 2 Category
LB or GC-LB.

Front Axle (S4WD) ISAE 80W-90 Axle Lubricant (GM P/N 1052271 or equivalent).

Front Axle (FAWD) SAE 75W-90 Synthetic Axle Lubricant ( GM part No. 12378261) or

equivalent meeting GM Specification 9986115.

Front Axle Propshaft Spline or One-
Piece Propshaft Spline (Two-Wheel
Drive with Auto. Trans.)

Spline Lubricant, Special Lubricant (GM Part No. 12345879) or
lubricant meeting requirements of GM 9985830.

Hood Hinges

tﬂulti—Purpose lubricant, Superiube ® (GM Part No. 12346241 or
quivalent).

Hood Latch Assembly, Secondary
Latch, Pivots, Spring Anchor and
Release Pawl

Lubriplate ® Lubricant Aerosol (GM Part No. 12346293 or
equivalent) or lubricant meeting requirements of NLGI # 2,
Category LB or GC-LB.

Hydraulic Brake System

Delco Supreme 11® Brake Fluid (GM P/N 12377967 or equivalent
DOT-3 brake fluid).

Hydraulic Clutch System

Hydraulic Clutch Fluid (GM Part No. 12345347 or equivalent DOT-
3 brake fluid). :

Key Lock Cylinders

]leulti-Purpose Lubricant, Superlube® (GM P/N 12346241 or
quivalent).

Manual Transfer Case

DEXRON®-IIl Automatic Transmission Fluid

Manual Transmission (5-Speed with
Low Gear, RPO MW3

GM Goodwrench Synthetic Manual Transmission Fluid (GM Part
No. 12346190-1 gt.) or equivalent SAE 75W-85 GL-4 gear oil.

Manual Transmission (5-Speed
without Low Gear, RPO MG5)

Synchromesh Transmission Fluid (GM Part No. 12345349 or
lequivalent).

Manual Transmission (6-Speed)

TransSynd ™ Synthetic Automatic Transmission Fluid (GM Par No.
12378515).

Outer Tailgate Handle Pivot Points

lgllulti-Purpose lubricant, Superlube® (GM P/N 12346241 or
quivalent).
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Parking Brake Cable Guides

ubricant meeting requiremetns of NLGI # 2, Category LB or GC-

‘Chassis Lubricant (GM Part No. 12377985 or equivalent) or
|
LB.

Power Steering System

GM Power Steering Fluid (GM P/N 1052884 - 1 pint, 1050017 - 1
quart, or equivalent).

Weatherstrip Conditioning Dielectric Silicone Grease (GM P/N 12345579 or equivalent).

Windshield Washer Solvent GM Optikleen ® Washer Solvent (GM Part No. 105151 5) or
equivalent.

Weatherstrip Squeaks Synthetic Grease with Teflon, Superlube ® (GM Part No. 12371287

or equivalent).

Tailgate Handle Pivot Points, Hinges,
Latch Bolt and Linkage

Multi-Purpose lubricant, Superlube® (GM P/N 12346241 or
lequivalent).

Rear Axle

SAE 75W-90 Synthetic Axle Lubricant, GM Part No. 12378261 (in
Canada use Part No. 10953455) or equivalent meeting GM
Specification 9986115.

Rear Driveline Center Spline

Chassis Lubricant (GM Par No. 12377985 or equivalent) or

lubricant meeting requirements of NLGI # 2, Category LB or GC-
LB.
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Descriptions and Operations
Power Steering System

The hydraulic power steering pump is a constant displacement vane-type pump that provides hydraulic
pressure and flow for the power steering gear. The hydraulic power steering pumps are either belt-driven
or direct-drive, cam-driven. :

The power steering fluid reservoir holds the power steering fiuid and may be integral with the power
steering pump or remotely located. The following locations are typical locations for the remote reservoir:

e Mounted to the front of the dash panel
e Mounted to the inner fender
e Mounted to a bracket on the engine

The 2 basic types of power steering gears are listed below:

e Arecirculating ball system
e Arack and pinion system

In the recirculating ball system, a worm gear converts steering wheel movement to movement of a sector
shaft. A pitman arm attached to the bottom of the sector shaft actually moves one tie rod and an
intermediate rod move the other tie rod. »

In the rack and pinion system, the rack and the pinion are the 2 components that convert steering wheel
rotation to lateral movement. The steering shaft is attached to the pinion in the steering gear. The pinion
rotates with the steering wheel. Gear teeth on the pinion mesh with the gear teeth on the rack. The
rotating pinion moves the rack from side to side. The lateral action of the rack pushes and pulls the tie
rods in order to change the direction of the vehicle's front wheels.

The power steering pressure hose connects the power steering pump union fitting to the power steering
gear and allows pressurized power steering fluid to flow from the pump to the gear.

The power steering return hose returns fluid from the power steering gear back to the power steering fluid
reservoir. The power steering return line may contain an integral fin-type or line-type power steering fluid
cooler. .

In a typical power steering system, a pump generates hydraulic pressure, causing fluid to flow, via the
pressure hose, to the steering gear valve assembly. The steering gear valve assembly regulates the
incoming fluid to the right and left chambers in order to assist in right and left turns.

Turning the steering wheel activates the valve assembly, which applies greater fluid pressure and flow to
1 side of the steering gear piston, and lower pressure and flow to the other side of the piston. The
pressure assists the movement of the gear piston. Tie rods transfer this force to the front wheels, which
turn the vehicle right or left.

Steering Linkage Description and ‘Operation (Non-Rack and Pinion)

The steering linkage consists of the following components:

e Apitman arm
e Anidler arm

e Arelayrod

e 2 adjustable tie rods

When you turn the steering wheel, the steering gear rotates the pitman arm which forces the relay rod to
one side. The tie rods connect to the relay rod with the ball studs. The tie rods transfer the steering force
to the wheels. Use the tie rods in toe adjustments. The tie rods are adjustable. The pitman arm support
the relay rod. The idler arm pivots on a support attached to the frame rail and the ball stud attaches to the
relay rod.

The 2 tie rod are threaded into the tube and secured with jam nuts. Right and left hand threads are used
in order to permit the adjustment of toe.
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Steering Wheel and Column - Standard Description and Operation

The steering wheel and column has 4 primary functions:

¢ Vehicle steering

¢ Vehicle security

o Driver convenience

e Driver safety
Vehicle Steering

The steering wheel is the first link between the driver and the vehicle. The steering wheel is fastened to a
steering shaft within the column. At the lower end of the column, the intermediate shaft connects the
column to the steering gear.

Vehicle Security

Theft deterrent components are mounted and designed into the steering column. The following
components allow the column to be locked in order to minimize theft:

e The ignition switch
¢ The steering column lock
¢ The ignition cylinder

Driver Convenience

The steering wheel and column may also have driver controls attached for convenience and comfort. The
following controls may be mounted on or near the steering wheel or column.

The turn signal switch

The hazard switch

The headlamp dimmer switch

The wiper/washer switch

The horn pad/cruise control switch .

The redundant radio/entertainment system controls
The tilt or tilt/telescoping functions

The navigation/OnStar® features

The HVAC controls

Driver Safety

The energy-absorbing steering column compresses in the event of a front-end collision, which reduces
the chance of injury to the driver. The mounting capsules break away from the mounting bracket in the
event of an accident.

Rear Wheel Steering Description and Operation

Quadrasteer™ is a 4-wheel steering system that dramatically enhances low speed maneuverability, high
speed stability, and towing capability. The system is an electrically powered rear wheel steering system
comprised of the following components:
¢ A steerable, solid rear axle
A heavy duty wiring harness and fuse
A programmable control module
A power relay in the control module
A rack and pinion style steering actuator mounted on the rear differential cover
An electric motor assembly on top of the rear steering actuator
Three hall effect switches in the motor assembly
A shorting relay in the motor assembly
A rear wheel position sensor located under a cover on the bottom of the actuator, below the
motor assembly
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» A steering wheel position sensor located at the base of the steering column
¢ A mode select switch on the dash

The rear wheel steering control module has these inputs:

Battery voltage

Switched battery voltage

Class 2 serial data

Steering wheel position sensor analog signal, via class 2 message from the body control module
(BCM)

Steering wheel position sensor phase A

Steering wheel position sensor phase B

Steering wheel position sensor marker pulse

Rear wheel position sensor position 1

Rear wheel position sensor position 2

Rear wheel steering motor hall sensor hall A

Rear wheel steering motor hall sensor hall B

Rear wheel steering motor hall sensor hall C

Vehicle speed signal from the instrument panel cluster (IPC)
Rear wheel steering mode switch signal

Important

Beginning with the 2003 model year, the rear wheel steering control module supports flash programming.

Beginning with the 2004 model year, the combination yaw rate/lateral accelerometer sensor has been
removed.

The system operates in 3 principal modes, as follows:
2-Wheel Steer Mode:

Normal steering operation--The rear wheels held in a centered position and rear wheel steering is
disabled while in this mode.

4-Wheel Steer Mode:

The 4-wheel steering mode provides 3 principal phases of steering: negative phase, neutral phase, and
positive phase. Negative phase occurs at low speeds and the rear wheels turn opposite of the front
wheels. In the neutral phase, the rear wheels are centered and do not turn. Positive phase occurs at
higher speeds and the rear wheels turn in the same direction as the front wheels.

NOTE : There is a cross-over speed. This is the speed at which the control module transitions from
negative phase steering to positive phase steering. In 4-wheel steer mode, this transition occurs when the
vehicle obtains a speed of 65 km/h (40 mph).

4-Wheel Steer Tow Mode

The 4-wheel steer tow mode provides more positive phase steering than the normal 4-wheel steering at
high speed. During low speed driving, the 4-wheel steer tow mode provides similar negative phase
steering as it does in the normal 4-wheel steering mode.

The cross over speed in the 4-wheel steer tow mode occurs at 40 km/h (25 mph).
Rear-Wheel-Steering-Control-Module

The rear wheel steering control module controls all functions of the rear wheel steering system. The
module has a dedicated power feed line from an under hood fuse holder, via a 125-amp mega fuse. The
module is located in the rear of the vehicle on the underbody. The module uses the inputs listed above to
determine when and how far to turn the rear wheels. The module uses the hall switches in the motor
assembly, a shorting relay , and a motor control relay to monitor and control the direction and speed of
the motor. The module also controls the duty cycle of the phase leads to the motor. The motor control
relay is part of the rear wheel steering control module and is not serviceable. The module uses both a
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class 2 and a discrete vehicle speed signal. The 2 vehicle speed signals are used for comparison
purposes. The system will not function without a discrete vehicle speed sensor signal. The module uses
digital inputs from the steering wheel position sensor to determine steering wheel position and rate of
change. The body control module (BCM) sends a class 2 message for the analog portion of the signal
from the steering wheel position sensor. The rear wheel position sensor signals provide the module with
rear wheel position data. The module will send out a class 2 message to the instrument panel cluster
(IPC) to turn ON and OFF the Service 4 Wheel Steering message. The rear wheel steering control
module also controls the ground circuits for the mode indicator lamps in the mode select switch.

The control module allows the vehicle rear wheels to turn a maximum of 12 degrees left or right. When
the vehicle is operated in reverse, the maximum rear wheel steering angle is 5 degrees left or right. When
the vehicle is sitting still in the test mode the system will move a maximum of 5 degrees left or right.

Important

The rear wheel steering control module may shut down if the system is operated under very extreme
conditions and becomes overheated. The Service 4 Wheel Steering message will not be displayed. Once
the temperature decreases back to operating range, the rear wheel steering system will resume normal
operation upon the next ignition cycle.

Rear Wheel Steering Mode Switch

The mode switch located in the instrument panel allows the driver the option of selecting 2-wheel
steering, 4-wheel steering, or 4-wheel steering tow modes of operation. The mode switch has indicators
that show which mode the rear wheel steering system is in. When all indicators are lit the rear wheel
steering control module has lost its memory settings and the scan tool must be used to re-calibrate the
rear wheel steering control module. During a mode change, the indicator for the selected mode will flash
until the mode change is complete. The rear wheel steering control module will wait for the steering wheel
to pass the center position before entering the selected mode. The indicators on the mode switch are
LEDs , the switch is also back lit.

Rear Wheel Steering Motor Assembly

The rear wheel steering motor assembly is a 3 phase, 6 pole, brushless DC motor. The motor assembly is
located on the top of the rear steering actuator, and transmits its power through a planetary gear set
inside the actuator. There are 3 hall switches inside the assembly: hall A, hall B, and hall C. The rear
wheel steering control modules uses the hall switch inputs to monitor the position, speed and direction of
the motor. There is a motor phase shorting relay located inside the motor assembly. The hall switches
and shorting relay are part of the motor assembly and cannot be serviced separately. The motor leads
are not to be repaired or spliced in any fashion. If there is damage to the motor wiring, the motor
assembly must be replaced, as any damage to the wiring could permit water intrusion into the actuator.
The motor assembly can be serviced separately from the actuator.

Steering Wheel Position Sensor

The steering wheel position sensor (SWPS) provides one analog signal and 3 digital signals. The digital
signals, Phase A, Phase B and marker pulse, are direct inputs to the rear wheel steering control module.
The analog signal is input to the body control module (BCM) and is sent via a class 2 message to the rear
wheel steering control module. Battery voltage is supplied to the sensor from the cruise fuse to operate
the digital portion of the sensor. A 12-volt reference is provided by the rear wheel steering control module
to the Phase A, Phase B, and marker pulse circuits of the SWPS. The module monitors each circuit as it
is either remains high or is pulled low by the SWPS. The scan tool displays the Phase A and Phase B
data parameters as either HIGH or LOW when the steering wheel is being rotated. Each change from
HIGH to LOW, or LOW to HIGH, represents one degree of steering wheel rotation. When observing the
Phase A and Phase B data with the scan tool, the parameters will not always display the same value at
the same time. The marker pulse is a digital pulse signal that is displayed as HIGH by the scan tool with
the steering wheel angle between +10 degrees and -10 degrees. At greater than 10 degrees steering
wheel angle in either direction, the marker pulse data will be displayed as LOW. The BCM provides the 5-
volt reference and low reference for the analog portion of the SWPS. The BCM reads the SWPS analog
signal in voltage, which is typically 2.5 volts with the steering wheel on center. The voltage ranges from
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0.25 volts at approximately one full turn left to 4.75 volts at approximately one full turn right. The voltage
will then remain at that level for the remainder of steering wheel travel. This voltage can be monitored in
BCM data display. The rear wheel steering control module receives the analog signal via a class 2
message from the BCM. When monitoring the rear wheel steering data, this information is displayed in
the Steering Wheel Angle (TBC) data parameter, and is shown in degrees. The range of the display is +/-
225 degrees, with negative numbers representing steering input to the left, and positive numbers
representing input to the right.

The sensor may also be utilized by other optional systems.
Rear Wheel Position Sensor

The rear wheel position sensor has 2 signal circuits: position 1 and position 2. Position 1 is a linear
measurement of voltage per degree. The voltage range for position 1 is from 0.25-4.75 volts, and the
angular measurement range is from -620 degrees to +620 degrees. At 0.25 volts the steering wheel has
been rotated -600 degrees past center. At 4.75 volts the steering wheel has been rotated +600 degrees
past center. Position 2 circuit is a linear measurement of voltage per degree. The voltage for position 2
increases or decreases from 0.25-4.75 volts every 180 degrees. When the steering wheel is 0 degrees
enter, position 1 and position 2 output signals measure 2.5 volts respectively.

Steerable Rear Axle

The steerable rear axle has a rack and pinon style actuator mounted to the differential cover, specially
designed axle shafts, and movable hub and bearing assemblies mounted by upper and lower ball joints.
The actuator housing is part of the differential cover. In the event of a system malfunction, the actuator
returns the rear wheels to the center position through internal springs. The actuator has specially
designed inner and outer tie rods ends. There are inner tie rod boots to prevent contaminants from
entering the actuator. Long term exposure to moisture due to a damaged boot or components can result
in an internal malfunction or damage. The actuator has the rear wheel steering motor assembly attached
to the upper housing. There are shields and a skid plate on the rear axle to protect the actuator. There
are no internal adjustments to the actuator. It is mandatory to perform a four wheel alignment if any hard
parts , such as tie rods, ball joints or wheel bearings are serviced. The axle shafts are a heavy duty
design with a specially designed CV joint and boot at the wheel end of the axle to provide up to 15
degrees of movement. The axle assembly is a heavier duty version of the standard rear axle used on a
non rear wheel steer truck.

You must consult the owners manual and the trailer towing guide for specific towing capacities.
Suspension Description and Operation
Front Suspension

Torsion Bar

The front suspension has 2 primary purposes:

¢ lIsolate the driver from irregularities in the road surface.
e Define the ride and handling characteristics of the vehicle.

The front suspension absorbs the impact of the tires travelling over irregular road surfaces and dissipates
this energy throughout the suspension system. This process isolates the vehicle occupants from the road
surface. The rate at which the suspension dissipates the energy and the amount of energy that is
absorbed is how the suspension defines the vehicle's ride characteristics. Ride characteristics are
designed into the suspension system and are not adjustable. The ride characteristics are mentioned in
this description in order to aid in the understanding of the functions of the suspension system. The
suspension system must allow for the vertical movement of the tire and wheel assembly as the vehicle
travels over irregular road surfaces while maintaining the tire's horizontal relationship to the road.

This requires that the steering knuckle be suspended between an upper and a lower control arm. The
lower control arm attaches from the steering knuckle at the outermost point of the control arm. The
attachment is through a ball and socket type joint. The innermost end of the control arm is attached at 2
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points to the vehicle frame through semi-rigid bushings. The upper control arm attaches to the frame in
the same fashion. Attached to the lower control arm is a torsion bar. Torsion bars are steel or steel
composite shaft that connects from the lower control arm an adjustable mount at the torsion bar
crossmember. The torsion bar functions as a spring in this suspension system. The torsion bar absorbs
energy from irregular road surfaces by twisting force along the center axis. The torsion bar has a
resistance to this twisting motion and will return to the original, at-rest position similar to that of a spring.

A shock absorber is used in conjunction with this system in order to dampen out the oscillations of the
torsion bar. A shock absorber is a basic hydraulic cylinder. The shock is filled with oil and has a moveable
shaft that connects to a piston inside the shock absorber. Valves inside the shock absorber offer
resistance to oil flow and consequently offer resistance to rapid movement of the piston and shaft. Each
end of the shock absorber is connected in such a fashion in order to utilize this recoil action of a torsion
bar alone.

Front suspension systems utilize a stabilizer shaft. The stabilizer bar connects between the left and right
lower control arm assembilies through the stabilizer link and stabilizer shaft insulators. This bar controls
the amount of independent movement of the suspension when the vehicle turns. Limiting the independent
movement defines the vehicle's handling characteristics on turns.

Rear Suspension

All pickup models and 25 series Utility models use a rear spring suspension system and a solid rear axle
suspension system. The rear axle is attached to the multi-rear springs by U-bolts. The front of the spring
ends are attached to the frame at the front hangers through rubber bushings. The rear of the spring ends
are attached to the frame with shackles that allow the springs to change their length, due to the spring
compressing, while the vehicle is in motion. The ride control is provided by 2 identical direct dual-action
shock absorbers that are angle-mounted between the frame and the brackets which are attached to the
axle tubes.

All 15 series utility vehicles use a 5-link rear suspension system. The rear axle is attached to the frame
with the upper control arms, lower control arms, and a track bar. Two coil springs and a link mounted rear
stabilizer shaft complete the system.

Automatic Level Control Description and Operation

The RTD system is bi-state real time damping system. The Suspension Control module controls the
suspension damper solenoids and suspension position sensors, along with parts of the automatic level
control (ALC) system and electronic variable orifice (EVO) power steering system.

The Automatic Level Control system consists of the following:

Suspension Control Module
e Compressor/Leveling Module
B Air Pressure Sensor
B Exhaust Solenoid
e Compressor Motor Relay
The objective of the Automatic Level Control System is to provide constant ride height at all load
conditions. The Suspension Control module monitors body-to-wheel height, and vehicle speed.

The Suspension Control module will use the rear body-to-wheel displacements and vehicle speed inputs
to keep the rear trim height of the vehicle at its desired level.

Electronic Suspension Control Description and Operation

The electronic suspension control (ESC) system is bi-state real time damping system. The ESC module
controls the suspension damper solenoids and suspension position sensors, along with parts of the
automatic level control (ALC) system, if 1500 series.

The ESC system consists of the following:

e The ESC module
* The compressor/leveling module, if 1500 series
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B The air pressure sensor, if 1500 series

B The exhaust solenoid, if 1500 series

The compressor motor relay, if 1500 series
The steering handwheel speed/position sensor
The suspension damper solenoids

The suspension position sensors

Electronic Suspension Control (ESC) Module

The objective of the ESC module is to provide ride and handling results that are superior to a passive
damper system, both on and off road at all load conditions. The ESC module monitors body-to-wheel
height, vehicle speed, handwheel position/speed, lift/dive status and a driver tow/haul input switch status
in real time and instantly selects a "normal” or "firm" mode. This is done for each of the front and rear
shock absorbers in order to adjust the vehicle for specific road and driving conditions.

The ESC module will also use the rear body-to-wheel displacements and vehicle speed inputs to keep the
rear trim height of the vehicle at its desired level. The ESC module will stay awake for approximately ten
minutes after ignition off on 1500 series equipped with Automatic Level Control. For more information on
the ALC system, refer to Automatic Level Control Description and Operation in Automatic Level Control.

Ignition cycle counting is used by the ESC module to detect faults in the system. The objective is to
eliminate false/intermittent codes while maintaining an acceptable level of system performance. The
operation of the ignition cycle counting requires that a fault condition be present for four consecutive
ignition cycles before it will set the fault code and display the "SERVICE RIDE CONTROL" message. If a
fault code is present (without a fault being current), the system will go into one or more degraded modes
without displaying a message. Resetting the ignition cycle counter is done by clearing codes with a scan
tool. Clearing codes will override ignition cycle counting for one ignition cycle. Therefore, a fault condition
will set the fault code immediately if it occurs on the first ignition cycle after the codes are cleared.

Position Sensors

The ESC module provides a common regulated voltage of approximately 5 volts to all 4 of the body-to-
wheel suspension position sensors and to the air pressure sensor. The ESC module receives vehicle
speed sensor (VSS) discrete output from the PCM. The suspension position sensors provide an analog
signal voltage between 0.5 and 4.5 volts to the ESC module. This signal voltage represents the wheel's
position relative to the body. The ESC module provides a 5 volt reference and a low reference to the
suspension position sensors.

Shock Absorbers

The damper consists of an in-piston two position solenoid with a 1.5-3.3 ohm coil. The response time of
the damper is less than 40 ms. The damper is using movement of oil through an orifice for the damping
effect.

The suspension damper solenoid is driven ON and OFF by the ESC module. To activate the solenoid, it
is initially subjected to full battery voltage for a short period of time. Once the solenoid is pulled-in, the
supply voltage is pulse width modulated (PWM). The amount the suspension damper solenoid is
activated is based on inputs from the driver Tow/Haul switch, road inputs, position sensor inputs and the
powertrain control module (PCM). The ESC module provides a common ground for all 4 of the
suspension damper solenoids.

Vehicle Speed

The ESC module receives a vehicle speed input. It is obtained over the CLASS 2 serial communication
buss. Vehicle speed is used to determine the amount of damper control necessary.

Warning Message

The SERVICE RIDE CONTROL message is displayed in the IPC message center, depending on the fault
that has been encountered. The warning message will be continued to be displayed, until the fault has
been corrected.
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Wheels and Tires
Fastener Tightening Specifications

o Specification
Application Metric English
Spare Tire Hoist Retaining Bolt . 40 N-m 30 Ib ft
Wheel Nuts : 190 N'-m 140 Ib ft

General Description

The factory installed tires are designed to operate satisfactorily with loads up to and including the full
rated load capacity when these tires are inflated to the recommended pressures.

The following factors have an important influence on tire life:

o Correct tire pressures

e Correct wheel alignment
e Proper driving techniques
o Tire rotation

The following factors increase tire wear:

e Heavy cornering
e Excessively rapid acceleration
e Heavy braking

Tread Wear Indicators Description

The original equipment tires have tread wear indicators that show when

~ab IRJP
™ you should replace the tires.

The location of these indicators are at 72 degree intervals around the outer
diameter of the tire. The indicators appear as a 6 mm (0.25 in) wide band
when the tire tread depth becomes 1.6 mm (2/32 in).

Metric Wheel Nuts and Bolts Description
Metric wheel/nuts and bolts are identified in the following way:

The wheel/nut has the word Metric stamped on the face.
e The letter M is stamped on the end of the wheel bolt.

The thread sizes of metric wheel/nuts and the bolts are indicated by the following example: M12 x 1.5.
e M = Metric

e 12 = Diameter in millimeters
e 1.5 = Millimeters gap per thread

Tire Inflation Description

When you inflate the tires to the recommended inflation pressures, the factory-installed wheels and tires
are designed in order to handle loads to the tire's rated load capacity. Incorrect tire pressures, or under-
inflated tires, can cause the following conditions:

Vehicle handling concerns
Poor fuel economy
Shortened tire life

Tire overloading
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Inspect the tire pressure when the following conditions apply:

e The vehicle has been sitting at least 3 hours.

» The vehicle has not been driven for more than 1.6 km (1 mi).

e The tires are cool.
Inspect the tires monthly or before any extended trip. Adjust the tire pressure to the specifications on the
tire label. Install the valve caps or the extensions on the valves. The caps or the extensions keep out dust
‘and water.

The kilopascal (kPa) is the metric term for pressure. The tire pressure may be printed in both kilopascal
(kPa) and psi. One psi equals 6.9 kPa.

Inflation Pressure Conversion (Kilopascals to PSI)

~ kPa | kP
140 215
145 220
155 230
160 235
165 240
170 250
180 275
185 310
190 345
200 380
205 415

Conversion: 6.9 kPa = 1 psi
Tires with a higher than recommended pressure can cause the following conditions:

e A hard ride
e Tire bruising
o Rapid tread wear at the center of the tire
Tires with a lower than recommended pressure can cause the following conditions:

A tire squeal on turns

Hard steering

Rapid wear and uneven wear on the edge of the tread

Tire rim bruises and tire rim rupture

Tire cord breakage

High tire temperatures

Reduced vehicle handling

High fuel consumption

Soft riding

Unequal pressure on the same axle can cause the following conditions:

e Uneven braking
e Steering lead
¢ Reduced vehicle handling

Tire Description

Caution

Do not mix different types of tires on the same vehicle such as radial, bias, and bias-belted tires
except in emergencies because vehicle handling may be seriously affected and may result in loss
of control and possible serious injury.

This vehicle is equipped with speed rated tires. Listed below are the common speed rating symbols and
the corresponding maximum speeds:
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Speed Symbol Maximum Speed (km/h) Maximum Speed (mp/h)
S 180 112
T 190 118
U 200 124
H 210 130
V 240 149
4 Over 240 Over 149

A Tire Performance Criteria (TPC) specification number is molded in the sidewall near the tire size of all
original equipment tires. Usually, a specific TPC number is assigned to each tire size. The TPC
specification number assures that the tire meets the following GM's performance standards.

Meets the standards for traction.

Meets the standards for endurance.

Meets the standards for dimension.

Meets the standards for noise.

Meets the standards for handling.

Meets the standards for rolling resistance, and others.

The following is required of replacement tires:

Replacement tires must be of the same size as the original tires.

Replacement tires must be of the same speed rating as the original tires.
Replacement tires must be of the same load index as the original tires.

Replacement tires must be of the same construction as the original tires.
Replacement tires must have the same TPC specification number as the original tires.

The following may seriously be affected by the use of any other tire size, tire speed rating or tire type:

May seriously affect the ride.

May seriously affect the handling.

May seriously affect the speedometer/odometer calibration.
May seriously affect the antilock brake system.

May seriously affect the vehicle ground clearance.

May seriously affect the trailering capacity.

May seriously affect the tire clearance to the body.

May seriously affect the tire clearance to the chassis.

Conditions for Tire Replacement

Replace the tires when one and/or all of the following conditions are evident:

When the tire(s) is worn to a point where 1.6 mm (2/32 in) or less of tread remains. The tires have
built in tread wear indicators that appear between the tread grooves when the tread is worn to 1.6
mm (2/32 in) or less to help in the detection of this condition. Replace the tire when the indicators
appear in two or more adjacent grooves at three spots around the tire.

When the following conditions are evident on the tread:

When the tread is cracked.

When the tread is cut.

When the tread is snagged deeply enough to expose the cord.

When the tread is snagged deeply enough to expose the fabric.

When the sidewall is snagged deeply enough to expose the cord.

When the sidewall is snagged deeply enough to expose the fabric.

When the following conditions are evident on the tire:

When the tire has a bump.

When the tire has a bulge (protrusion).

When the tire is split.

Please note that slight sidewall indentations are normal in radial tires.
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e When the following damage is evident on the tire and the damage cannot be correctly repaired
because of the size or the location of the damage:
B When the tire has a puncture.
B When the tire is cut, or other damage.

Always install new tires in pairs on the same axle. In the event that only one tire is replaced, then pair with
the tire having the most tread.

All Seasons Tires Description

o, QPIC.IOBBMG
Moo oo75/45R17

P275/45R17

Most GM vehicles are equipped with steel belted all-season radial tires as standard equipment. These
tires qualify as snow tires, with a higher than average rating for snow traction than the non-all season
radial tires previously used. Other performance areas, such as wet traction, rolling resistance, tread life,
and air retention, are also improved. This is done by improvements in both tread design and tread
compounds. These tires are identified by an M + S molded in the tire side wall after the tire size. The
suffix MS is also molded in the tire side wall after the TPC specification number.

The optional handling tires used on some vehicles now also have the MS marking after the tire size and
the TPC specification number.
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P-Metric Sized Tires Description

P 245 / 50R 16 958

'l' T T T | N
TIRE TYPE LOAD INDEX
P—PASSENGER
T-TEMPORARY [SPEED SYMBOL]
SECTION
WIDTH RIM
(MILLIMETERS) DIAMETER
235 - | (INCHES)
245 16
275 17
ASPECT CONSTRUCTION
(SECTION_HEIGHT) R—RADVLE
(SECTION. WIDTH) B-BIAS-BELTED
gg D-DIAGONAL (BIAS)
40

SECTION
WIDTH

SECTION
HEIGHT

.

Most P-metric tire sizes do not have exact corresponding alphanumeric tire sizes. Replacement tires
should be of the same tire performance criteria (TPC) specification number including the same size, the
same load range, and the same construction as those originally installed on the vehicle. Consult a tire
dealer if you must replace the P-metric tire with other sizes. Tire companies can best recommend the
closest match of alphanumeric to P-metric sizes within their own tire lines.
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Driveline System Description and Operation
Driveline/Axle — Propeller Shaft

The Propeller Shaft is a tube with universal joints at both ends which do not require periodic maintenance,
that transmit power from the transmission output shaft to the differential.

Front Propeller Shaft Description

The front propeller shaft transmits rotating force from the transfer case to the front differential when the
transfer case is engaged. The front propeller shaft connects to the transfer case using a splined slip joint.

One Piece Propeller Shaft Description

A 1 piece propeller shaft uses a splined slip joint to connect the driveline to the transmission or transfer
case.

Propeller Shaft Phasing Description

The driveline components in this vehicle have been system balanced at the factory. System balance
provides for a smoother running driveline. These components include the propeller shafts, drive axles,
pinion shafts and output shafts. Affixed to the rear axle is a system balanced driveline notice indicating
that the driveline components have been factory tested. The propeller shaft is designed and built with the
yoke lugs/ears in line with each other. This produces the smoothest running shaft possible. A propeller
shaft designed with built in yoke lugs in line is known as in - phase. An out of phase propeller shaft often
causes vibration. The propeller shaft generates vibration from speeding up and slowing down each time
the universal joint goes around. The vibration is the same as a person snapping a rope and watching the
wave reaction flow to the end. An in phase propeller shaft is similar to 2 persons snapping a rope at the
same time and watching the waves meet and cancel each other out. A total cancellation of vibration
produces a smooth flow of power in the drive line. All splined shaft slip yokes are keyed in order to ensure
proper phasing.

Universal Joint Description

The universal joint is connected to the propeller shaft. The universal consist of 4 caps with needle
bearings and grease seals mounted on the trunnions of a cross or spider. These bearings and caps are
greased at the factory and no periodic maintenance is required. There are 2 universal joints used in a one
piece propeller shaft and 3 used in two piece propeller shaft. The bearings and caps are pressed into the
yokes and held in place with snap rings, except for 2 bearings on some models witch are strapped onto
the pinion flange of the differential. Universal joints are designed to handle the effects of various loads
and rear axle windup conditions during acceleration and braking. The universal joint operates efficiently
and safely within the designed angle variations. when the design angles are exceeded, the operational
life of the joint decreases.

Center Bearing Description

Center bearings support the driveline when using 2 or more propeller shafts. The center bearing is a ball
bearing mounted in a rubber cushion that attaches to a frame crossmember. The manufacturer
prelubricates and seals the bearing. The cushion allows vertical motion at the driveline and helps isolate
the vehicle from vibration.

Wheel Drive Shafts Description and Operation

Front Wheel Drive Shafts are flexible assemblies which consist of the following components:

Front wheel drive shaft constant velocity joint outer joint.
Front wheel drive shaft tri-pot joint inner joint.
The front wheel drive shaft connects the front wheel drive shaft tri-pot joint and the front wheel
drive shaft constant velocity joint.
e Wheel Drive Shaft Seal Cover 15 Series
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* The front wheel drive shaft tri-pot joint is completely flexible, and moves with an in and out
motion. )

» The front wheel drive shaft constant velocity joint is flexible but can not move in and out.

The Wheel Drive Shaft is a balanced shaft that transmits rotational force from the front differential to the
front wheels when the transfer case is engaged. The wheel drive shaft is mounted to the front differential
by bolting the flange of the wheel drive shaft to the flange on the inner output shaft of the front differential.
The other end of the wheel drive shaft is splined to fit into and drive the hub assembly when the transfer
case is engaged. The tri-pot joint and constant velocity joint on the wheel drive shaft allows the shaft to be
flexible to move with the suspension travel of the vehicle.

Front Drive Axle Description and Operation

Selectable Four Wheel Drive (S4WD) Front Axle Description and Operation
The Selectable Four Wheel Drive (S4WD) Front Axle consist of the following components:

Differential Carrier Housing
Differential Assembly

Output Shafts (Left and Right Side)
Inner Axle Shaft Housing

Inner Axle Shaft (Right Side)
Clutch Fork

Clutch Fork Sleeve

Electric Motor Actuator

The front axle on Selectable Four Wheel Drive model vehicles uses a central disconnect feature in order
to engage and disengage the front axle. When the driver engages the 4WD system, the Transfer Case
Control Module sends a signal to the electric motor actuator to energize and extend the plunger inside.
The extended plunger moves the clutch fork and clutch fork sleeve across the inner axle shaft and the
clutch fork shaft and locks the two shafts together. The locking of the two shafts allows the axle to operate
in the same manner as a semi-floating rear axle. A propeller shaft connects the transfer case to the front
axle. The differential carrier assembly uses a conventional ring and pinion gear set to transmit the driving
force of the engine to the wheels. The open differential allows the wheels to turn at different rates of
speed while the axle continues to transmit the driving force. This prevents tire scuffing when going around
corners and premature wear on internal axle parts. The ring and pinion set and the differential are
contained within the carrier. The axle identification number is located on top of the differential carrier
assembly or on a label on the bottom of the right half of differential carrier assembly. The drive axles are
completely flexible assemblies consisting of inner and outer constant velocity CV joints protected by
thermoplastic boots and connected by a wheel drive shaft.

Full-Time Four Wheel Drive (FAWD) Front Axle Description and Operation
The Full-Time Four Wheel Drive (FAWD) Front Axle consist of the following components:

Differential Carrier Housing
Differential Assembly
Output Shaft (Left Side)
Inner Axle Shaft Housing
Inner Axle Shaft (Right Side)

The front axle on Full-Time Four Wheel Drive model vehicles does not have a central disconnect feature
in order to engage and disengage the front axle. The left and right axle shafts are connected directly to
the differential case assembly. This allows the axle shafts and the propeller shaft to spin continuously.
The transfer case controls the amount of torque applied to the front axle. The remaining components are
the same as the selectable four wheel drive axle.
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Rear Drive Axle Description and Operation

Rear Axles for this vehicle consist of the following components:

Differential Axle Housing
Differential Carrier

Right and left Axle tubes
Right and left axle shafts

The 800 series utility vehicles use either the 8.60, 9.50 or the 10.50 inch axles. The type of the axle can
be identified by the stamping on the right side axle tube. They may also be identified by the ring gear size.
The ring gear sizes include the 8.60, 9.50 and 10.50 inch axles. The locking differential information for
these rear axles can be located in the locking differential section.

A open differential has a set of 4 gears. 2 are side gears and 2 are pinion gears. Each side gear is splined
to an axle shaft so each axle shaft ; so each axle shaft turns when its side gear rotates. The pinion gears
are mounted on a differential pinion shaft, and the gears are free to rotate on this shaft. The pinion shaft
is fitted into a bore in the differential case and is at right angles to the axle shafts. Power is transmitted
through the differential as follows: The drive pinion rotates the ring gear which is bolted to the differential
case assembly. The differential pinion, as it rotates with the case, forces the pinion gears against the side
gears. When both wheels have equal traction, the pinion gears do not rotate on the pinion shaft because
the input force on the pinion gear is equally divided between the 2 side gears. Therefore the pinion gears
revolve with the pinion shaft; but do not rotate around the shaft itself. The side gears; being splined to the
axle shafts, and in mesh with the pinion gears rotate the axle shafts. When the vehicle turns a corner the
inner wheel turns slower than the outer wheel which slows the rear axles' side gear (as the shaft is
splined to the side gear). The rear axle pinion gears will roll around the slower moving rear axle side gear;
driving the rear axle side gear wheel faster.

Locking/Limited Slip Rear Axle Description and Operation
The locking differential consists of the following components:

Differential case - 1 or 2 piece

Locking differential spider - 2 piece case only
Pinion gear shaft - 1 piece case only
Differential pinion gear shaft lock bolt - 1 piece case only
2 clutch discs sets

Locking differential side gear

Thrust block

Locking differential clutch disc guides
Differential side gear shim

Locking differential clutch disc thrust washer
Locking differential governor

Latching bracket

Cam plate assembly

Differential pinion gears

Differential pinion gear thrust washers

The optional locking differential (RPO G80) enhances the traction capability of the rear axle by combining
the characteristics of a limited-slip differential and the ability of the axle shafts to "lock" together when
uneven traction surfaces exist. The differential accomplishes this in 2 ways. First by having a series of
clutch plates at each side of the differential case to limit the amount of slippage between each wheel.
Second, by using a mechanical locking mechanism to stop the rotation of the right differential side gear,
or the left differential side gear on the 10.5 inch axle, in order to transfer the rotating torque of the wheel
without traction to the wheel with traction. Each of these functions occur under different conditions.
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Limited-Slip Function

Under normal conditions, when the differential is not locked, a small amount of limited-slip action occurs.
The gear separating force developed in the right-hand (left-hand side on 10.5 inch axle) clutch pack is
primarily responsible for this.

The operation of how the limited-slip function of the unit works can be explained when the vehicle makes

aright-hand turn. Since the left wheel travels farther than the right wheel, it must rotate faster than the

ring gear and differential case assembly. This results in the left axle and left side gear rotating faster than

the differential case. The faster rotation of the left-side gear causes the pinion gears to rotate on the
“pinion shaft. This causes the right-side gear to rotate slower than the differential case.

Although the side gear spreading force produced by the pinion gears compresses the clutch packs,
primarily the right side, the friction between the tires and the road surface is sufficient to overcome the
friction of the clutch packs. This prevents the side gears from being held to the differential case.

Locking Function
Locking action occurs through the use of some special parts:

* A governor mechanism with 2 flyweights
e Alatching bracket
* The left side cam plate and cam side gear

When the wheel-to-wheel speed difference is 100 RPM or more, the flyweights of the governor will fling
out and one of them will contact an edge of the latching bracket. This happens because the left cam side
gear and cam plate are rotating at a speed different, either slower or faster, than that of the ring gear and
differential case assembly. The cam plate has teeth on its outer diameter surface in mesh with teeth on
the shaft of the governor. '

As the side gear rotates at a speed different than that of the differential case, the shaft of the governor

rotates with enough speed to force the flyweights outward against spring tension. One of the flyweights
catches its edge on the closest edge of the latching bracket, which is stationary in the differential case.
This latching process triggers a chain of events.

When the governor latches, it stops rotating. A small friction clutch inside the governor allows rotation,
with resistance, of the governor shaft while one flyweight is held to the differential case through the
latching bracket. The purpose of the governor's latching action is to slow the rotation of the cam plate as
compared to the cam side gear. This will cause the cam plate to move out of its detent position.

The cam plate normally is held in its detent position by a small wave spring and detent humps resting in
matching notches of the cam side gear. At this point, the ramps of the cam plate ride up on the ramps of
the cam side gear, and the cam plate compresses the left clutch pack with a self-energizing action.

As the left clutch pack is compressed, it pushes the cam plate and cam side gear slightly toward the right
side of the differential case. This movement of the cam side gear pushes the thrust block which
compresses the right-hand side gear clutch pack.

At this point, the force of the self-energizing clutches and the side gear separating force combine to hold
the side gears to the differential case in the locking stage.

The entire locking process occurs in less than 1 second. The process works with either the left or right
wheel spinning, due to the design of the governor and cam mechanism. A torque reversal of any kind will
unlatch the governor, causing the cam plate to ride back down to its detent position. Cornering or
deceleration during a transmission shift will cause a torque reversal of this type. The differential unit
returns to its limited-slip function.

The self-energizing process would not occur if it were not for the action of one of the left clutch discs. This
energizing disc provides the holding force of the ramping action to occur. It is the only disc which is
splined to the cam plate itself. The other splined discs fit on the cam side gear.
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If the rotating speed of the ring gear and differential case assembly is high enough, the latching bracket
will pivot due to centrifugal force. This will move the flyweights so that no locking is permitted. During
vehicle driving, this happens at approximately 32 km/h (20 mph) and continues at faster speeds.

When comparing the effectiveness of the locking differential, in terms of percent-of-grade capability to
open and limited-slip units, the locking differential has nearly 3 times the potential of the limited-slip unit
under the same conditions.

Locking Differential Torque-Limiting Disc

The locking differential design was modified in mid-1986 to include a load-limiting feature to reduce the
chance of breaking an axle shaft under abusive driving conditions. The number of tangs on the energizing
disc in the left-hand clutch pack was reduced allowing these tangs to shear in the event of a high-torque
engagement of the differential locking mechanism.

At the time of failure of the load-limiting disc, there will be a loud bang in the rear axle and the differential
will operate as a standard differential with some limited-slip action of the clutch packs at low torques.

The service procedure, when the disc tangs shear, involves replacing the left-hand clutch plates and the
wave spring. It is also necessary to examine the axle shafts for twisting because at high torques it is
possible to not only shear the load-limiting disc, but to also twist the axle shafts.

Transfer Case - NVG 246-NP8 (Two Speed Automatic)
General Operation

The New Venture Gear model NVG 246 RPO NP8 transfer case is a two speed automatic, active, transfer
case. The NVG 246 transfer case has many changes from prior years. The NVG 246 is now classified as
an Electronic Architect Upgrade (EAU). The upgrades to the NVG 246 EAU include some of the following
internal changes:

A new encoder motor for faster operation in the AWD mode.

The control actuator lever (3) is a new design with different cam angles.

The shift detent plunger and spring is no longer used.

The clutch assembly (1) uses a new style return spring and clutch washer.

A new rear output shaft (2) no longer uses a retaining ring by the oil pump.

The range shift fork (4) is a newer design.

The NVG 246 EAU provides 5 modes, Auto 4WD, 4HI, 4L0, 2HI and Neutral. The Auto 4WD position
allows the capability of an active transfer case, which provides the benefits of on-demand torque biasing
wet clutch and easy vehicle tuning through software calibrations. The software calibrations allow more
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features such as flexible adapt ready position and clutch preload torque levels. The technology allows for
vehicle speed dependent clutch torque levels to enhance the performance of the system. For example,
the system is calibrated to provide 0-5 ft Ib of clutch torque during low speed, low engine torque
operation, and predetermined higher torque for 40 km/h (25 mph) and greater. This prevents crow-hop
and binding at low speeds and provides higher torque biases at higher vehicle speeds, in order to
enhance stability.

Transfer Case Shift Control Switch

The NVG 246 EAU transfer case features a 4 button shift control switch located on the instrument panel.
When the ignition key is in the RUN position, the transfer case shift control module monitors the transfer
case shift control switch to determine if the driver desires a new mode/range position. At a single press of
the transfer case shift control switch, the lamp of the new desired position will begin flashing to inform the
driver that the transfer case shift control module has received the request for a new mode/range position.
The lamp will continue to flash until all shifting criteria has been met and the new mode/range position
has been reached, or has been engaged. Once the new mode/range position is fully active, the switch
indicator lamp for the new position will remain ON constantly.

During normal driving situations, the transfer case can operate in the Auto 4WD mode. In the Auto 4WD
mode, the transfer case shift control module monitors rear wheel slip speed, based on the inputs from
both the front and rear propshaft speed sensors. When the vehicle experiences a rear wheel slip
condition, the transfer case shift control module sends a pulse width modulated (PWM) signal to an
electronic motor, which is the transfer case encoder motor. This motor rotates the transfer case control
actuator lever shaft, applying a clutch pack. This clutch pack is designed to deliver a variable amount of
torque, normally delivered to the rear wheels, and transfers it to the front wheels. Torque is ramped up to
the front wheels until the front propshaft speed sensor matches that of the rear propshaft speed sensor.
Torque is ramped down to the front wheels. The process would repeat if rear wheel slip is detected again.

The NVG 246 EAU transfer case has the added feature of also providing the driver with 3 manual
mode/range positions:

e 4HI - 4 Wheel Drive high range
e 2HI - 2 Wheel Drive high range
e 4LO -4 Wheel Drive low range

The driver may choose to select any of these mode/range positions while driving the vehicle. However,
the transfer case will not allow a shift into or out of 4LO unless the following criteria has been met;

e The engine is running.
e The automatic transmission is in Neutral.
» The vehicle speed is below 5 km/h (3 mph).

This transfer case also has a Neutral position. A shift to the Neutral position allows the vehicle to be
towed without rotating the transmission output shaft. Neutral position may be obtained only if the following
criteria has been met:

The engine is running.

The automatic transmission is in Neutral.
The vehicle speed is below 5 km/h (3 mph).
The transfer case is in 2HI mode.

Once these conditions have been met, press and hold both the 2HI and 4LO buttons for 10 seconds.
When the system completes the shift to neutral, the red neutral lamp will illuminate.

The NVG 246 EAU case halves are high-pressure die-cast magnesium. Ball bearings support the input
shaft, the front output shaft, and the rear output shaft. A thrust bearing is located inside of the input shaft
gear to support the front of the rear output shaft. The transfer case requires Auto Trac® Il Fluid GM P/N
12378508 (Canadian P/N 10953626) which is blue in color. The fluid is designed for smooth clutch
application. An oil pump, driven by the rear output shaft, pumps the fluid through the rear output shaft oil
gallery to the clutch and bearings.
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There are two versions of the NVG 246 EAU, which depend on the transmission applications and vehicle
applications. If the vehicle is equipped with a transmission RPO M30, the transmission splines in the input
gear will have 27 teeth. With this application the planetary carrier assembly will have 4 pinion gears. If the
vehicle is equipped with transmission RPO MT1 or MN8, the transmission splines in the input gear will
have 32 teeth. The planetary carrier assembly on this application will have 6 pinion gears.

Service 4WD Indicator

The Service 4WD indicator is an integral part of the cluster and cannot be serviced separately. This lamp
is used to inform the driver of the vehicle that a transfer case system malfunctioned. The Service 4WD
indicator is controlled by the transfer case shift control module via Class 2. »

Transfer Case Encoder

The encoder is mounted to the transfer case motor/encoder assembly and is replaced as an assembly.
The encoder converts the shift detent lever shaft position, representing a mode or range, into an electrical
signal input to the transfer case shift control module. The module detects what position the transfer case
is in by monitoring the voltage returned on the encoder signal circuit. This voltage translates into AUTO
4WD, 2HI, 4HI, NEUTRAL, and 4LO or in transition between gears.

Transfer Case Motor/Encoder

The transfer case motor/encoder consists of a permanent magnet (PM) DC motor and gear reduction
assembly. It is located on the left hand side, driver's side, of the transfer case. When activated, it turns the
shift detent lever shaft of the transfer case, clockwise or counterclockwise, to shift the transfer case. The
motor/encoder is controlled with a pulse width modulated (PWM) signal by the transfer case shift control
module. This circuit consists of a driver on both the Motor A and Motor B circuits. The encoder motor is bi-
directional in order to allow the motor to shift the transfer case from 2HI or 4HI to NEUTRAL and 4LO
positions.

Transfer Case Motor Lock

The transfer case motor lock is used to provide a 2HI, 4HI, and 4LO lock-up feature. When the lock circuit
is energized, the transfer case encoder motor is allowed to turn. When the transfer case is placed 2HI,
4Hl, or 4LO the motor lock circuit is de-energized and the lock is applied. This assures that the transfer
case remains in the current gear position until a new gear position is requested. When AUTO is selected,
the motor lock remains applied until an adaptive mode, torque being applied to the front propshaft, is
required. During an adaptive mode the motor lock circuit is energized and the motor lock is released,
enabling the encoder motor to turn and apply or release torque at the front propshaft.

Transfer Case Shift Control Module

The transfer case shift control module uses the VIN information for calculations that are required for the
different calibrations used based on axle ratio, transmission, tire size, and engine. The system does not
know which calibration to use without this information. When the vehicle is in the AWD mode, the transfer
case shift control module monitors the speed of the front and rear propshaft, in order to detect wheel
slippage. When wheel slippage is detected, the module applies a clutch pack contained inside the
transfer case. This clutch pack is used to lock-in and apply the front propshaft, transferring torque to the
front wheels. The clutch pack is applied by a motor/encoder assembly. When slip is no longer detected by
the transfer case shift control module, the clutch is no longer applied.

Transfer Case Speed Sensors

There are three speed sensors on the automatic transfer case (ATC), two on the rear output shaft and
one on the front output shaft. Each speed sensor is a permanent magnet (PM) generator. The PM
generator produces a pulsing AC voltage. The AC voltage level and number of pulses increases as speed
increases.

Vehicle Speed Sensor - One of the two speed sensors on the rear output shaft is the vehicle speed
sensor (VSS) input to the powertrain control module (PCM). The PCM sends this information to the
transfer case shift control module via the Class 2 serial data bus.
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Rear Propshaft Speed Sensor - The transfer case shift control module converts the pulsating AC voltage
from the rear transfer case speed sensor to a rear propshaft speed in RPM to be used for calculations:
The rear propshaft speed can be displayed with a scan tool.

Front Propshaft Speed Sensor - The transfer case shift control module converts the pulsating AC voltage
from the front transfer case speed sensor to front propshaft speed in RPM to be used for calculations,
and to monitor the difference between the front and rear sensor speed. It is also used in the AUTO,
Adapt, mode to determine the amount of slip and the percent of torque to apply to the front axle. The front
propshaft speed can be displayed with a scan tool.

Braking System Description and Operation

Hydraulic Brake System Description and Operation
System Component Description
The hydraulic brake system consists of the following:
Hydraulic Brake Master Cylinder Fluid Reservoir

Contains supply of brake fluid for the hydraulic brake system.
Hydraulic Brake Master Cylinder

Converts mechanical input force into hydraulic output pressure.

Hydraulic output pressure is distributed from the master cylinder through two hydraulic circuits,
supplying diagonally-opposed wheel apply circuits.

Hydraulic Brake Pressure Balance Control System

Regulates brake fluid pressure delivered to hydraulic brake wheel circuits, in order to control the
distribution of braking force.

Pressure balance control is achieved through dynamic rear proportioning (DRP), which is a function
of the ABS modulator.

Hydraulic Brake Pipes and Flexible Brake Hoses

Carries brake fluid to and from hydraulic brake system components.
Hydraulic Brake Wheel Apply Components

Converts hydraulic input pressure into mechanical output force.
System Operation

Mechanical force is converted into hydraulic pressure by the master cylinder, regulated to meet braking
system demands by the pressure balance control system, and delivered to the hydraulic brake wheel
circuits by the pipes and flexible hoses. The wheel apply components then convert the hydraulic pressure
back into mechanical force which presses linings against rotating brake system components.

Brake Assist System Description and Operation
System Component Description

The brake assist system consists of the following:

Brake Pedal

Receives, multiplies and transfers brake system input force from driver.
Brake Pedal Pushrod

Transfers multiplied input force received from brake pedal to brake booster.
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Vacuum Brake Booster
Uses source vacuum to decrease effort required by driver when applying brake system input force.

When brake system input force is applied, air at atmospheric pressure is admitted to the rear of both
vacuum diaphragms, providing a decrease in brake pedal effort required. When input force is
removed, vacuum replaces atmospheric pressure within the booster.

Vacuum Source

Supplies force used by vacuum brake booster to decrease brake pedal effort.
Vacuum Source Delivery System

Enables delivery and retention of source vacuum for vacuum brake booster.
System Operation

Brake system input force is multiplied by the brake pedal and transferred by the pedal pushrod to the
hydraulic brake master cylinder. Effort required to apply the brake system is reduced by the vacuum
brake booster.

Disc Brake System Description and Operation
System Component Description
The disc brake system consists of the following components:
Disc Brake Pads
Applies mechanical output force from the hydraulic brake calipers to friction surfaces of brake rotors.
Disc Brake Rotors

Uses mechanical output force applied to friction surfaces from the disc brake pads to slow speed of
tire and wheel assembly rotation. '

Disc Brake Pad Hardware

Secures disc brake pads firmly in proper relationship to the hydraulic brake calipers. Enables a sliding
motion of brake pads when mechanical output force is applied.

Disc Brake Caliper Hardware

Provides mounting for hydraulic brake caliper and secures the caliper firmly in proper relationship to
caliper bracket. Enables a sliding motion of the brake caliper to the brake pads when mechanical
output force is applied.

System Operation

Mechanical output force is applied from the hydraulic brake caliper pistons to the inner brake pads. As the
pistons press the inner brake pads outward, the caliper housings draw the outer brake pads inward. This
allows the output force to be equally distributed. The brake pads apply the output force to the friction
surfaces on both sides of the brake rotors, which slows the rotation of the tire and wheel assemblies. The
correct function of both the brake pad and brake caliper hardware is essential for even distribution of
braking force.

Park Brake System Description and Operation
General Description

The park brake system consists of the foIIoWing:

Park Brake Pedal Assembly

Receives and transfers park brake system apply input force from driver to park brake cable system.
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Park Brake Release Handle Assembly
Releases applied park brake system when pulled.
Park Brake Cables

Transfers input force received from park brake pedal, through park brake cable equalizer, to park brake
apply lever.

Park Brake Cable Equalizer

Evenly distributes input force to both the left and right park brake units.

Threaded park brake cable equalizers are also used to remove slack in park brake cables.
Park Brake Apply Lever

Multiplies and transfers input force to park brake actuator.

Park Brake ActuatorlAdjusfer

Uses multiplied input force from apply lever to expand park brake shoe toward the friction surface of the
drum-in-hat portion of the rear brake rotor.

Threaded park brake actuators are also used to control clearance between the park brake shoe and the
friction surface of the drum-in-hat portion of the rear brake rotor. :

Park Brake Shoe

Applies mechanical output force from park brake actuator to friction surface of the drum-in-hat portion of
the rear brake rotor.

System Operation

Park brake apply input force is received by the park brake pedal assembly being depressed, transferred
and evenly distributed, through the park brake cables and the park brake cable equalizer, to the left and
right park brake apply levers. The park brake apply levers multiply and transfer the apply input force to
the park brake actuators which expand the park brake shoe toward the friction surface of the drum-in-hat
portion of the rear brake rotor in order to prevent the rotation of the rear tire and wheel assemblies. The
park brake release handle assembly releases an applied park brake system when it is pulled rearward.

ABS Description and Operation
Antilock Brake System

When wheel slip is detected during a brake application, the ABS enters antilock mode. During antilock
braking, hydraulic pressure in the individual wheel circuits is controlled to prevent any wheel from
slipping. A separate hydraulic line and specific solenoid valves are provided for each wheel. The ABS can
decrease, hold, or increase hydraulic pressure to each wheel brake. The ABS cannot, however, increase
hydraulic pressure above the amount which is transmitted by the master cylinder during braking.

During antilock braking, a series of rapid pulsations is felt in the brake pedal. These pulsations are
caused by the rapid changes in position of the individual solenoid valves as the EBCM responds to wheel
speed sensor inputs and attempts to prevent wheel slip. These pedal pulsations are present only during
antilock braking and stop when normal braking is resumed or when the vehicle comes to a stop. A ticking
or popping noise may also be heard as the solenoid valves cycle rapidly. During antilock braking on dry
pavement, intermittent chirping noises may be heard as the tires approach slipping. These noises and
pedal pulsations are considered normal during antilock operation.

Vehicles equipped with ABS may be stopped by applying normal force to the brake pedal. Brake pedal
operation during normal braking is no different than that of previous non-ABS systems. Maintaining a
constant force on the brake pedal provides the shortest stopping distance while maintaining vehicle
stability.
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Engine Description and Operation
Engine Mechanical - 5.3L

Engine Component Description

Camshaft and Drive System

A billet steel one piece camshaft is supported by five
bearings pressed into the engine block. The camshaft has
a machined camshaft sensor reluctor ring incorporated
between the fourth and fifth bearing journals. The
camshaft timing sprocket is mounted to the front of the
camshaft and is driven by the crankshaft sprocket through
the camshaft timing chain. The splined crankshaft
sprocket is positioned to the crankshaft by a key and
keyway. The crankshaft sprocket splines drive the oil
pump driven gear. A retaining plate mounted to the front
of the engine block maintains camshaft location.

Crankshaft

The crankshaft is cast nodular iron. The crankshaft is supported by five crankshaft bearings. The bearings
are retained by crankshaft bearing caps which are machined with the engine block for proper alignment
and clearance. The crankshaft journals are undercut and rolled. The center main journal is the thrust
journal. A crankshaft position reluctor ring is press fit mounted at the rear of the crankshaft. The reluctor
ring is not serviceable separately. All crankshafts will have a short rear flange, at the crankshaft rear oil
seal area. Certain 4.8L manual transmissions and 6.0L applications require a spacer between the rear of
the crankshaft and the flywheel for proper flywheel positioning. Longer bolts are required in applications
using the spacer.

Cylinder Heads

The cylinder heads are cast aluminum and have pressed in place powdered metal valve guides and valve
seats. Passages for the engine coolant air bleed system are at the front of each cylinder head. The valve
rocker arm covers are retained to the cylinder head by four center mounted rocker arm cover bolts.

Engine Block

The engine block is a cam-in-block deep skirt 90 degree V configuration with five crankshaft bearing
caps. The engine block is cast iron. The five crankshaft bearing caps each have four vertical M10 and two
horizontal M8 mounting bolts. The camshaft is supported by five camshaft bearings pressed into the
block.

Exhaust Manifolds

The exhaust manifolds are a one piece cast iron design. The exhaust manifolds direct exhaust gasses
from the combustion chambers to the exhaust system. Each manifold also has an externally mounted
heat shield that is retained by bolts.

Intake Manifold

The intake manifold is a one piece composite design that incorporates brass threaded inserts for
mounting the fuel rail, throttle cable bracket, throttle body, evaporative emission (EVAP) solenoid, wire
harness stud, engine sight shield and sight shield bracket. Each side of the intake manifold is sealed to
the cylinder head by a nonreusable silicone sealing gasket and nylon carrier assembly. The electronically
actuated throttle body bolts to the front of the intake manifold. The throttle body is sealed by a one piece
push in place silicone gasket. The fuel rail assembly with eight separate fuel injectors is retained to the
intake by four bolts. The injectors are seated into their individual manifold bores with O-ring seals to
provide sealing. A fuel rail stop bracket is retained to the rear of the left cylinder head by a mounting bolt.
The manifold absolute pressure (MAP) sensor is installed and retained to the top rear of the intake
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manifold and sealed by an O-ring seal. The EVAP solenoid is mounted to the top front of the intake
manifold and retained by one bolt. There are no coolant passages within the intake manifold.

Oil Pan

The structural oil pan is cast aluminum. Incorporated into the design are the oil filter mounting boss, drain
plug opening, oil level sensor mounting bore, and oil pan baffle. The oil pan transfer cover and oil level
sensor mount to the sides of the oil pan. The alignment of the structural oil pan to the rear of the engine
block and transmission bell housing is critical.

Piston and Connecting Rod Assembly

The pistons are cast aluminum. The pistons use two compression rings and one oil control ring assembly.
The piston is a low friction, lightweight design with a flat or recessed top and barrel shaped skirt. The
piston pins are chromium steel, have floating fit in the piston, and are retained by a press fit in the
connecting rod. 6.0L LQ9 applications will have full-floating pistons/pins retained by internal clips. The
connecting rods are powdered metal. The connecting rods are fractured at the connecting rod journal and
then machined for the proper clearance. 2003 applications use a piston with a graphite coated skirt. The
piston, pin, and connecting rod are to be serviced as an assembly.

Valve Rocker Arm Cover Assemblies

The valve rocker arm covers are cast aluminum and use a pre-molded silicon gasket for sealing. Mounted
to each rocker cover are the coil and bracket assemblies. Incorporated into the covers are the oil fill tube,
the positive crankcase ventilation (PCV) system passages, and the engine fresh air passages.

Valve Train

Motion is transmitted from the camshaft through the hydraulic roller valve lifters and tubular pushrods to
the roller type rocker arms. The nylon valve lifter guides position and retain the valve lifters. The valve
rocker arms for each bank of cylinders are mounted on pedestals, pivot supports. Each rocker arm is
retained on the pivot support and cylinder head by a bolt. Valve lash is net build.
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General Specifications 5.3L (LM7 VIN T)

PR Specification
Application Metric | English
General
Engine Type V8
Displacement 5.3L | 325 CID
RPO LM7
VIN T
Bore 96.0-96.018 mm 3.779-3.78 in
Stroke 92.0 mm 3.622 in
Compression Ratio 9.49:1
Firing Order 1-8-7-2-6-5-4-3
Spark Plug Gap 1.02 mm | 0.04 in
Block
Camshaft Bearing Bore 1 and 5 Diameter 59.62-59.67 mm 2.347-2.349in
Camshaft Bearing Bore 2 and 4 Diameter 59.12-59.17 mm 2.327-2.329 in
Camshaft Bearing Bore 3 Diameter 58.62-58.67 mm 2.307-2.309 in
Crankshaft Main Bearing Bore Diameter 69.871-69.889 mm 2.75-2.751in
Crankshaft Main Bearing Bore Out-of-Round 0.006 mm 0.0002 in
Cylinder Bore Diameter 96.0-96.018 mm 3.779-3.78 in
Cylinder Head Deck Height - Measuring from the Centerline .
of Crankshaft to the Deck Face 234.57-234.82 mm | 9.235-9.245in
Cylinder Head Deck Surface Flatness - Measured within a ;
152.4 mm (6.0 in) Area 011 mm 0.004 in
Cylinder Head Deck Surface Flatness - Measuring the ;
Overall Length of the Block Deck 0.22 mm 0.008 in
Valve Lifter Bore Diameter 21.417-21.443 mm | 0.843-0.844 in
ICamshaft ‘
Camshaft End Play 0.025-0.305 mm 0.001-0.012in
Camshaft Journal Diameter 54.99-55.04 mm 2.164-2.166 in
Camshaft Journal Out-of-Round 0.025 mm 0.001 in
Camshaft Lobe Lift - Exhaust 6.96 mm 0.274 in
Camshaft Lobe Lift - Intake 6.82 mm 0.268 in
Camshaft Runout - Measured at the Intermediate Journals 0.05 mm 0.002 in
Connecting Rod
Connecting Rod Bearing Clearance - Production 0.023-0.065 mm | 0.0009-0.0025 in
Connecting Rod Bearing Clearance - Service 0.023-0.076 mm 0.0009-0.003 in
Connecting Rod Bore Diameter - Bearing End 56.505-56.525 mm | 2.224-2.225 in
Connecting Rod Bore Out-of-Round - Bearing End - .
Production 0.004-0.008 mm | 0.00015-0.0003 in
Congzcr:\t/lirég Rod Bore Out-of-Round - Bearing End - 0.004-0.008 mm | 0.00015-0.0003 in
Connecting Rod Side Clearance 0.11-0.51 mm 0.00433-0.02 in
Crankshaft
Connecting Rod Journal Diameter - Production 53.318-53.338 mm | 2.0991-2.0999 in
Connecting Rod Journal Diameter - Service 53.308 mm 2.0987 in
Connecting Rod Journal Out-of-Round - Production 0.005 mm 0.0002 in
Connecting Rod Journal Out-of-Round - Service 0.01 mm 0.0004 in
Connecting Rod Journal Taper - Maximum for 1/2 of .
Journal Length - Production 0.005 mm 0.0002 in
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g Specification
. Application Metric English
Connecting Rod Journal Taper - Maximum for 1/2 of .
Journal Length - Service 0.02 mm 0.00078 in
Crankshaft End Play 0.04-0.2 mm 0.0015-0.0078 in

in Cylinder Bore - Production

Crankshaft Main Bearing Clearance - Production 0.02-0.052 mm 0.0008-0.0021 in
Crankshaft Main Bearing Clearance - Service 0.02-0.065 mm 0.0008-0.0025 in
Crankshaft Main Journal Diameter - Production 64.992-65.008 mm 2.558-2.559 in
Crankshaft Main Journal Diameter - Service 64.992 mm 2.558 in
Crankshaft Main Journal Out-of-Round - Production 0.003 mm 0.000118 in
Crankshaft Main Journal Out-of-Round - Service 0.008 mm 0.0003 in
Crankshaft Main Journal Taper - Production 0.01 mm 0.0004 in
Crankshaft Main Journal Taper - Service 0.02 mm 0.00078 in
Crankshaft Rear Flange Runout 0.05 mm 0.002 in
Crankshaft Reluctor Ring Runout - Measured 1.0 mm (0.04 .
in) Below Tooth Diameter 0.7 mm 0.0281in
Crankshaft Thrust Surface - Production 26.14-26.22 mm 1.029-1.0315 in
Crankshaft Thrust Surface - Service 26.22 mm 1.0315in
Crankshaft Thrust Surface Runout 0.025 mm 0.001 in
Cylinder Head
Cylinder Head Height/Thickness - Measured from the
Cylinder Head Deck to the Valve Rocker Arm Cover 120.2 mm 4.732in
Seal Surface
Surface Flatness - Block Deck - Measured within a 152.4 .
mm (6.0 in) Area 0.08 mm 0.003in
Surface Flatness - Block Deck - Measuring the Overall .
Length of the Cylinder Head 0.1 mm 0.004 in
Surface Flatness - Exhaust Manifold Deck 0.13 mm 0.005 in
Surface Flatness - Intake Manifold Deck 0.08 mm 0.0031 in
Valve Guide Installed Height - Measured from the Spring .
Seat Surface to the Top of the Guide 17.32 mm 0.682in
Intake Manifold :
Surface Flatness - Measured at Gasket Sealing Surfaces
and Measured within a 200 mm (7.87 in) Area that 0.3 mm 0.118in
Includes Two Runner Port Openings
Lubrication System ,
Oil Capacity - with Filter 5.68 liters 6.0 quarts
Oil Capacity - without Filter 4.73 liters 5.0 quarts
41 kPa at 1,000 6 psig at 1,000
engine RPM engine RPM
. - 124 kPa at 2,000 18 psig at 2,000
Oil Pressure - Minimum - Hot engine RPM engine RPM
165 kPa at 4,000 24 psig at 4,000
engine RPM engine RPM
Oil Pan
Front Cover Alignment - at Oil Pan Surface 0.0-0.5mm 0.0-0.02in
Rear Cover Alignment - at Oil Pan Surface 0.0-0.5 mm 0.0-0.02 in
Oil Pan Alignment - to Rear of Engine Block at .
Transmission Bell Housing Mounting Surface 0.0-0.25 mm 0.0-0.01in
Piston Rings
Piston Ring End Gap - First Compression Ring - Measured 0.23-0.44 mm 0.009-0.017 in
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o Specification
Application Metric English

Piston Ring End Gap - First Compression Ring - Measured 0.23-0.5 mm 0.009-0.0196 in
in Cylinder Bore - Service ’ ) ) ’

Piston Ring End Gap - Second Compression Ring - ] : .
Measured in Cylinder Bore - Production 0.44-0.7 mm 0.017-0.027in

Piston Ring End Gap - Second Compression Ring - ) ] .
Measured in Cylinder Bore - Service 0.44-0.76 mm 0.0173-0.03 in

Piston Ring End Gap - Oil Control Ring - Measured in ] . .
Cylinder Bore - Production 0.18-0.75 mm 0.007-0.029 in

Piston Ring End Gap - Oil Control Ring - Measured in 0.18-0.81 mm 0.007-0.032 in
Cylinder Bore - Service ’ ’ ) ’

Piston Ring to Groove Clearance - First Compression Ring 0.04-0.085 mm | 0.00157-0.00335 in
- Production ) ) ’ ’

Piston Ring to Groove Clearance - First Compression Ring 0.04-0.085 mm | 0.00157-0.00335 in
- Service ) ’ ) )

Piston Ring to Groove Clearance - Second Compression 0.04-0.078 mm 0.001 57_0 0031 in
Ring - Production ’ ) ) )

Piston Ring to Groove Clearance - Second Compression 0.04-0.078 mm 0.00157-0.0031 in
Ring - Service ’ ’ ’ )

Piston Ring to Groove Clearance - Oil Control Ring - 0.012-0.2 mm 0.0005-0.0078 in
Production ) ’ ’ )

Piston Ring to Groove Clearance - Oil Control Ring - 0.012-0.2 mm 0.0005-0.0078 in
Service ) ’ ) )

Pistons and Pins
Pin - Piston Pin Clearance to Piston Pin Bore - Production 0.002-0.01 mm 0.00008-0.0004 in

Pin - Piston Pin Clearance to Piston Pin Bore - Service

0.002-0.015 mm

0.00008-0.0006 in

Pin - Piston Pin Diameter

23.952-23.955 mm

0.943-0.943 in

Pin - Piston Pin Fit in Connecting Rod Bore - Production

0.007-0.02 mm

0.00027-0.00078 in

Pin - Piston Pin Fit in Connecting Rod Bore - Service

0.007-0.022 mm

0.00027-0.00086 in

Piston - Piston Diameter - Measured Over Skirt Coating 96.002-96.036 mm 3.779-3.78 in
Piston - Piston to Bore Clearance - Production -0.036 to 0.016 mm {-0.0014 to 0.0006 in
Piston - F_’lston to Bore Clearance - Service Limit with Skirt 0.071 mm 0.0028 in
Coating Worn Off
Valve System
Valves - Valve Face Angle 45 degrees
Valves - Valve Face Width 1.25 mm | 0.05 in

Valves - Valve Lash

Net Lash - No Adjustment

Valves - Valve Lift - Intake 11.6 mm 0.457 in
Valves - Valve Lift - Exhaust 11.85 mm 0.466 in
Valves - Valve Seat Angle 46 degrees
Valves - Valve Seat Runout 0.05 mm 0.002 in
Valves - Valve Seat Width - Exhaust 1.78 mm 0.07 in
Valves - Seat Width - Intake 1.02 mm 0.04 in
Valves - Valve Stem Diameter - Production 7.955-7.976 mm .0.313-0.314 in
Valves - Valve Stem Diameter - Service 7.95 mm 0.313in
Valv;ia-k\éalve Stem-to-Guide Clearance - Production - 0.025-0 066 mm 0.001-0.0026 in
Valves - Valve Stem-to-Guide Clearance - Service - Intake 0.093 mm 0.0037 in
Valvg)s;h-azzive Stem-to-Guide Clearance - Production - 0.025-0.066 mm 0.001-0.0026 in
Valves - Valve Stem-to-Guide Clearance - Service - 0.093 mm 0.0037 in
Exhaust
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Specification

980 N at 33.55 mm

Application Metric [ English
Rocker Arms - Valve Rocker Arm Ratio 1.70:1
Valve Springs - Valve Spring Free Length 52.9 mm 2.08 in
Valve Springs - Valve Spring Installed Height 45.75 mm 1.8in
Valve Springs - Valve Spring Load - Closed 340 N at 45.75 mm 761lbat1.8in
Valve Springs - Valve Spring Load - Open 2201b at1.32in

Fastener Tightening Specifications

s Specification

Application Netric English
Air Cleaner Outlet Duct Clamp 7 Nm 621bin
Air Conditioning Belt Tensioner Bolt 50 N'm 371b ft
Battery Cable Channel Bolt 12 N'm 106 Ib in
Camshaft Retainer Bolts 25 N'm 18 Ib ft
Camshaft Sensor Bolt 25 N'm 18 Ib ft
ICamshaft Sprocket Bolts 35 N'm 26 |b ft
Connecting Rod Bolts - First Pass 20 N'm 15 1b ft
Connecting Rod Bolts - Final Pass 75 degrees
Coolant Temperature Gage Sensor 20 N'm 151b ft
Crankshaft Balancer Bolt - Installation Pass - to Ensure the
Balancer is Completely Installed 330 N-m 240b#t
Crankshaft Balancer Bolt - First Pass - Install a NEW Bolt After
the Installation Pass and Tighten as Described in the First and 50 N'm 37 Ibft
Final Passes
Crankshaft Balancer Bolt - Final Pass 140 degrees
Crankshaft Bearing Cap Bolts - Inner Bolts - First Pass in )
Sequence 20 N'm 151b ft
Crankshaft Bearing Cap Bolts - Inner Bolts - Final Pass in
Sequence 80 degrees
Crankshaft Bearing Cap Bolts - Outer Bolts - First Pass in )
Sequence 20 N'm 151b ft
Crankshaft Bearing Cap Bolts - Outer Bolts - Final Pass in
Sequence 51 degrees
Crankshaft Bearing Cap Side Bolts 25 N-m 18 Ib ft
Crankshaft Oil Deflector Nuts 25 N'm 18 b ft
Crankshaft Position Sensor Bolt 25 N'm 18 Ib ft
Crossbar Bolt 100 N'm 74 1b ft
Cylinder Head Bolts - First Design - First Pass all M11 Bolts in )
Sequence 30 N'm 22 1b ft
pyhnder Head Bolts - First Design - Second Pass all M11 Bolts 90 degrees
in Sequence
Cylinder Head Bolts - First Design - Final Pass all M11 Bolts in
Sequence - Excluding the Medium Length Bolts at the Front 90 degrees
and Rear of Each Cylinder Head
Cylinder Head Bolts - First Design - Final Pass M11 Medium 50 dearees
Length Bolts at the Front and Rear of Each Cylinder Head 9
lemder Head Bolts - Second Design - First Pass all M11 Bolts 30 N'm 22 Ib ft
in Sequence
Cylinder Head Bolts - Second Design - Second Pass all M11
Bolts in Sequence 90 degrees
thnder Head Bolts - Second Design - Final Pass all M11 Bolts 70 degrees
in Sequence
Cylinder Head Bolts - M8 Inner Bolts in Sequence 30 N'm | 22 1b ft
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S Specification

Application Metric English
Cylinder Head Coolant Plug 20 N'm 151b ft
Differential Carrier Lower Mounting Bolt/Nut 100 N-m 74 b ft
Drive Belt Idler Pulley Bolt 50 N'm 371bft
Drive Belt Tensioner Bolt 50 N'm 371bit
Engine Block Coolant Drain Plugs 60 N-m 44 Ib ft
Engine Block Heater - 40 N'm 30 Ib ft
Engine Block Oil Gallery Plugs 60 N'm 44 b ft
Engine Coolant Air Bleed Pipe and Cover Bolts 12 N'm 106 Ib in
Engine Flywheel Bolts - First Pass 20 N-m 15 b ft
Engine Flywheel Bolts - Second Pass 50 N'm 371bft
Engine Flywheel Bolts - Final Pass 100 N'm 74 |b ft
Engine Front Cover Bolts 25 N'm 18 1b ft
Engine Harness Ground Bolt - Right Rear 16 N'm 121b ft
Engine Harness Ground Bolt-to-Block 25 N'm 18 1b ft
Engine Mount Bolt-to-Engine Bracket 50 N'm 37 1b ft
Engine Mount Frame Bracket Through Bolt 75 N'm 55 1b ft
Engine Mount Frame Side Mount Bolt 65 N'm 50 Ib ft
Engine Mount-to-Engine Bracket Bolt 50 N-m 37 b ft
Engine Rear Cover Bolts 25 N'‘m 18 b ft
Engine Service Lift Bracket M10 Bolts 50 N'-m 37 b ft
Engine Service Lift Bracket M8 Bolt 25 N'm 18 Ib ft
Engine Shield Bolt 20 N'm 151b ft
Engine Valley Cover Bolts 25 N-m 18 Ib ft
Engine Wiring Harness Bracket Nut 5 N-m 44 1bin
Evaporative Emission (EVAP) Purge Solenoid Bolt 10 N-m 891bin
Exhaust Manifold Bolts - First Pass 15 N‘m 11 1b ft
Exhaust Manifold Bolts - Final Pass 25 N'm 18 Ib ft
Exhaust Manifold Heat Shield Bolts 9N'm 80 Ibin
Fuel Rail Bolts 10 N'm 891bin
Fuel Rail Cover Bolt 9N'm 80 Ibin
Fuel Rail Crossover Tube Bolts 3.8 N'm 341bin
Fuel Rail Stop Bracket Bolt 50 N'm 37 1b ft
Generator Bracket Bolt 50 N'm 371bft
Generator Cable Nut 9 N'm 80 1bin
Heater Hose Bracket Nut 9 N'm 80 Ibin
Hood Hinge Bolt 25N'm 18 Ib ft
Ignition Coil-to-Bracket Bolts 8 N'm 711bin
Ignition Coil Bracket-to-Valve Rocker Arm Cover Bolts 12N‘m 106 Ib in
Inner Axle Housing Nut 100 N'm 74 1b ft
Intake Manifold Bolts - First Pass in Sequence 5N-m 44 1bin
Intake Manifold Bolts - Final Pass in Sequence 10 N-m 891bin
Intake Manifold Sight Shield Bolts 10 N'm 891bin
Intake Manifold Sight Shield Bracket Bolts 5N-m 451bin
Intake Manifold Sight Shield Retainer Bolt S5 N-m 441bin
Intake Manifold Wiring Harness Stud 10 N'm 891bin
Knock Sensors 20 N'm 151b ft
Mass Airflow/Intake Air Temperature (MAF/IAT) Sensor Clamp 7 Nm 62 1bin
Oil Filter 30 N-m 221b ft
Oil Filter Fitting 55 N'm 40 Ib ft
Oil Level Indicator Tube Bolt 25 N'm 18 Ib ft
Oil Level Sensor 13 N'-m 1151bin
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o Specification

Application Metric English
Oil Pan Baffle Bolts 12 N'-m 106 Ib in
Oil Pan Closeout Cover Bolt - Left Side 9 N'm 801bin
Oil Pan Closeout Cover Bolt - Right Side 9N'm 801bin
Oil Pan Cover Bolts 12 N'm 106 Ibin
Oil Pan Drain Plug 25 N'm 18 Ib ft
ggvPearn M8 Bolts - Oil Pan-to-Engine Block and Oil Pan-to-Front 25 N‘m 18 Ib ft
Oil Pan M6 Bolts - Oil Pan-to-Rear Cover 12 N'm 106 Ib in
Oil Pan Skid Plate Bolt 20 N'm 15 b ft
Oil Pressure Sensor 20 N'm 15 Ib ft
Oil Pump-to-Engine Block Bolts 25 N'm 18 Ib ft
Oil Pump Cover Bolts 12 N-m 106 Ib in
Oil Pump Relief Valve Plug 12 N-m 106 Ib in
Oil Pump Screen Nuts 25 N'm 18 Ib ft
Oil Pump Screen-to-Oil Pump Bolt 12 N'm 106 Ib in
Positive Battery Cable Clip Bolt 9 N'm 801Ibin
Power Steering Pump Rear Bolt 50 N'm 37 b ft
Spark Plugs - New Cylinder Heads 20 N'm 151b ft.
Spark Plugs - All Subsequent Installations 15 N-m 111b ft
Throttle Body Nuts 10 N'm 891bin
Throttle Body Studs 6 N'm 531bin
Torque Converter Bolt - 4L60-E/4L65-E Transmissions 63 N-m 47 Ib ft
Torque Converter Bolt - 4L80-E/4L85-E Transmissions 60 N-m 44 b ft
[Transmission Bolt/Stud 50 N-m 37 Ib ft
[Transmission Cover Bolt 12N'm 106 Ib in
Transmission Oil Level Indicator Tube Nut 18 N'm 13 1bft
\Valve Lifter Guide Bolts 12 N'm 106 Ib in
\Valve Rocker Arm Bolts 30 N'm 22 1bft
Valve Rocker Arm Cover Bolts 12 N'm 106 Ib in
Water Inlet Housing Bolts 15 N'-m 111b ft
Water Pump Bolts - First Pass 15 N-m 111b ft
Water Pump Bolts - Final Pass 30 N‘m 221bft
Water Pump Cover Bolts 15 N'm 111b ft
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Lubrication System Description

Engine lubrication is supplied by a gerotor type oil pump assembly. The pump is mounted on the front of
the engine block and driven directly by the crankshaft sprocket. The pump gears rotate and draw oil from
the oil pan sump through a pick-up screen and pipe. The oil is pressurized as it passes through the pump
and is sent through the engine block oil galleries. Contained within the oil pump assembly is a pressure
relief valve that maintains oil pressure within a specified range. Pressurized oil is directed through the
lower gallery to the full flow oil filter where harmful contaminants are removed. A bypass valve is
incorporated into the oil pan, at the oil filter boss, which will permit oil flow in the event the filter becomes
restricted. At the rear of the block, oil is then directed to the upper main oil galleries which are drilled just
above the camshaft assembly. From there oil is then directed to the crankshaft and camshaft bearings.
Oil that has entered the upper main oil galleries also pressurizes the valve lifter assemblies and is then
pumped through the pushrods to lubricate the valve rocker arms and valve stems. Oil returning to the pan
is directed by the crankshaft oil deflector. Oil pressure and crankcase level are each monitored by
individual sensors.

An external oil cooler is available on certain applications, all 6.0L. Oil is directed from the oil pump,
through the lower main oil gallery to the full flow oil filter. Qil is then directed through the oil pan outlet oil
gallery, located in the left rear of the oil pan, and to the external oil cooler via a hose assembly. Oil flows
through the oil cooler and returns to the engine at the oil pan inlet oil gallery, located in the left rear of the
oil pan. Oil is then directed to the upper main oil galleries and the remainder of the engine assembly.

Drive Belt System Description

The drive belt system consists of the following components:

e The drive belt
e The drive belt tensioner
e The drive belt idler pulley
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" e The crankshaft balancer pulley
* The accessory drive component mounting brackets
e The accessory drive components

The power steering pump, if belt driven

The generator

The A/C compressor, if equipped

The engine cooling fan, if belt driven

The water pump, if belt driven

The vacuum pump, if equipped

The air compressor, if equipped

The drive belt system may use 1 belt or 2 belts. The drive belt is thin so that it can bend backwards and
has several ribs to match the grooves in the pulleys. There also may be a V-belt style belt used to drive
certain accessory drive components. The drive belts are made of different types of rubbers -- chloroprene
or EPDM -- and have different layers or plys containing either fiber cloth or cords for reinforcement.

Both sides of the drive belt may be used to drive the different accessory drive components. When the
back side of the drive belt is used to drive a pulley, the pulley is smooth.

The drive belt is pulled by the crankshaft balancer pulley across the accessory drive component pulleys.
The spring loaded drive belt tensioner keeps constant tension on the drive belt to prevent the drive belt
from slipping. The drive belt tensioner arm will move when loads are applied to the drive belt by the
accessory drive components and the crankshaft.

The drive belt system may have an idler pulley, which is used to add wrap to the adjacent pulleys. Some
systems use an idler pulley in place of an accessory drive component when the vehicle is not equipped
with the accessory.

Crankcase Ventilation System Description

A closed crankcase ventilation system is used in order to provide a more complete scavenging of the
crankcase vapors. Fresh air from the throttle body is supplied to the crankcase, mixed with blow-by
gases, and then passed through a crankcase ventilation valve into the intake manifold.

The primary control is through the crankcase ventilation valve which meters the flow at a rate depending
on manifold vacuum. To maintain idle quality, the crankcase ventilation valve restricts the flow when
intake manifold vacuum is high. If abnormal operating conditions arise, the system is designed to allow
excessive amounts of blow-by gases to back flow through the crankcase vent tube into the engine air inlet
to be consumed by normal combustion.

Filtered fresh air is routed from up-stream of the throttle blade to the front of the right rocker arm cover via
a formed rubber hose. To reduce the potential of oil pullover into the throttle bore area due to back flow of
the ventilation system, the fitting in the right rocker arm cover is shielded from the rocker arms. From
there fresh air and gases are routed through the crankcase and up to the opposite rocker arm cover
where the positive crankcase ventilation (PCV) valve is located. Gases are then routed through a hose to
the intake manifold.
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Engine Mechanical — 8.1L
General Specifications

C Specification
Application Metric | English
General
e Engine Type V-8
o Displacement 8.1L | 496 CID
¢« RPO L18
e VIN G
e Bore 107.950 mm 4.250 in
e Stroke 111.00 mm 4.370 in
e Compression Ratio 9.1:1
e Firing Order 1-8-7-2-6-5-4-3
e Spark Plug Gap 1.52 mm | 0.060 in
Block
o Crankshaft Main Bearing Bore Diameter 74.6060-74.6220 mm| 2.9372-2.9379in
e Cylinder Bore Diameter - Production 107.950-107.968 mm| 4.2500-4.2507 in
e Cylinder Bore Diameter - Service 107.940-107.990 mm| 4.2496-4.2516 in
e Cylinder Bore Out-of-Round - Production, Maximum :
Minus Minimum Bore Diameter 0.0180 mm 0.0007 in
Cylinder Bore Out-of-Round - Service, Maximum :
Minus Minimum Bore Diameter 0.050 mm 0.002in
e Cylinder Bore Taper - Production 0.0180 mm 0.0007 in
e Cylinder Bore Taper - Service Thrust Axis 0.050 mm 0.002 in
e Cylinder Bore Taper - Service Pin Axis 0.050 mm 0.002 in
e Cylinder Head Deck Height - from Centerline of 250.875-260.125 mm| 10.231-10.241 in
Crankshaft
e Cylinder Head Deck Surface Flatness - Entire Face 0.100 mm 0.004 in
. g)r/::n(gellr'] ;—Iead Deck Surface Flatness - Within 150 0.050 mm 0.002 in
e Valve Lifter Bore Diameter 21.417-21.443 mm 0.843-0.844 in
iCamshaft
e _Camshaft Bearing Inside Diameter 49.5480-49.5730 mm| 1.9507-1.9517 in
e Camshaft Journal Diameter 49.4720-49.5220 mm| 1.9477-1.9497 in
e Camshaft Lobe Lift - Exhaust 6.973-7.075 mm 0.2745-0.2785 in
o Camshaft Lobe Lift - Intake 6.924-7.026 mm 0.2726-0.2766 in
e Camshaft Runout - Production 0.051 mm 0.002 in
e Camshaft Runout - Service 0.076 mm 0.003 in

Connecting Rod

Connecting Rod Bearing Clearance - Production

0.021-0.064 mm

0.0008-0.0025 in

Connecting Rod Bearing Clearance - Service

0.021-0.081 mm

0.0008-0.0032 in

Connecting Rod Side Clearance

0.384-0.686 mm

0.0151-0.0270 in

Crankshaft
e Connecting Rod Journal Diameter 55.854-55.870 mm | 2.1990-2.1996 in
» _ Connecting Rod Journal Out-of-Round - Production 0.0102 mm 0.0004 in
» _Connecting Rod Journal Taper - Production 0.0102 mm 0.0004 in
e Crankshaft End Play 0.127-0.279 mm 0.0050-0.0110 in
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Application

Specification

Metric

English

Crankshaft Main Bearing Clearance - #1, #2, #3, #4
Production

0.022-0.052 mm 0.0008-0.0020 in

Crankshaft Main Bearing Clearance - #5 Production

0.035-0.067 mm 0.0014-0.0026 in

Crankshaft Main Bearing Clearance - #1, #2, #3, #4
Service

0.022-0.089 mm 0.0008-0.0035 in

Crankshaft Main Bearing Clearance - #5 Service
Limit

0.035-0.102 mm 0.0014-0.0040 in

e Crankshaft Main Journal Diameter 69.805-69.822 mm 2.7482-2.7489 in
e Crankshaft Main Journal Out-of-Round - Production 0.0102 mm 0.0004 in
e Crankshaft Main Journal Taper - Production 0.0102 mm 0.0004 in
e Crankshaft Runout - Production 0.0380 mm 0.0015 in
¢ Crankshaft Runout - Service 0.0510 mm 0.0020 in

Cylinder Head

» _Cylinder Head Height/Thickness 259.875-260.125 mm| 10.231-10.241 in

e Surface Flatness - Block Deck 0.050 mm 0.002 in

e Surface Flatness - Exhaust Manifold Deck 0.102 mm 0.004 in

e Surface Flatness - Intake Manifold Deck 0.080 mm 0.003 in
Exhaust Manifold ' -

 _Surface Flatness | 0.254 mm | 0.010in
Lubrication System

»__ Oil Capacity - Without Filter 5.7L | 6 Qts

e Qil Pressure - Minimum

34 kPa @ 1,000 RPM| 5 psi @ 1,000 RPM

e Oil Pressure - Minimum

69 kPa @ 2,000 RPM[ 10 psi @ 2,000 RPM

Piston Ring End Gap

o First Compression Ring - Production 0.300-0.450 mm 0.012-0.018 in
»__First Compression Ring - Service 0.450-0.675 mm 0.018-0.027 in
e Second Compression Ring - Production 0.450-0.650 mm 0.017-0.025 in
» _Second Compression Ring - Service 0.675-0.975 mm 0.026-0.039 in
»__Oil Control Ring - Production 0.249-0.759 mm 0.0098-0.0299 in
»__Oil Control Ring - Service 0.373-1.138 mm 0.015-0.045 in

Piston Ring to Groove Clearance

First Compression Ring

0.031-0.074 mm 0.0012-0.0029 in

Second Compression Ring

0.031-0.074 mm 0.0012-0.0029 in

Qil Control Ring

0.051-0.203 mm 0.002-0.008 in

Piston

e Piston Diameter

Not Measurable Not Measurable

e Piston to Bore Clearance

Interference Fit Interference Fit

Pin
. . . 0.049-0.020 mm 0.00019-0.0007 in

 Piston Pin Clearance to Connecting Rod Bore Interference Interference

e Piston Pin Diameter 26.416-26.419 mm 1.0400-1.0401 in
Valves

e Valve Face Angle - Exhaust 45 degrees

s Valve Face Angle - Intake 45 degrees

e Valve Head Diameter - Exhaust 43.69 mm 1.72in

* Valve Head Diameter - Intake 55.63 mm 2.19in
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16, 17

o Specification
Application Metric English
e Valve Lash - Exhaust Net Lash Net Lash
e Valve Lash - Intake Net Lash Net Lash
e Valve Seat Angle - Exhaust 46 degrees
e Valve Seat Angle - Intake 46 degrees
e Valve Seat Runout - Exhaust 0.0500 mm 0.002 in
e Valve Seat Runout - Intake 0.0500 mm 0.002 in
e Valve Seat Width - Exhaust 1.651-2.159 mm 0.060-0.095 in
e Valve Seat Width - Intake 0.800-1.200 mm 0.030-0.060 in
o Valve Stem Diameter - Exhaust 9.431-9.449 mm 0.3713-0.3720 in
e Valve Stem Diameter - Intake 9.436-9.454 mm 0.3715-0.3722in
. \éilr:/aeuitem-to-ewde Clearance - Production 0.030-0.079 mm 0.0012-0.0031 in
* Valve Stem-to-Guide Clearance - Production Intake 0.025-0.074 mm 0.0010-0.0029 in
e Valve Stem-to-Guide Clearance - Service Exhaust 0.030-0.091 mm 0.0012-0.0036 in
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