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2007 Chevrolet Colorado Restoration Kit

Product Information

2007 Colorado Lineup Features Larger, More Powerful Engines

A truck’s capability is inextricably linked to its horsepower and torque output — and the 2007 Chevy
Colorado answers customers’ calls for more of both with new, larger and more powerful four- and five-
cylinder engines. A new, 2.9L DOHC four-cylinder with variable valve timing (VVT) replaces the previous
2.9L four-cylinder and delivers 185 horsepower (138 kW) and 190 Ib.-ft. of torque (258 Nm).* A new, 3.7L
DOHC five-cylinder with VVT replaces the previous 3.7L engine and is rated at 242 horsepower (180 kW)
and 242 Ib.-ft. of torque (328 Nm).*

The new 2.9L engine produces approximately 6 percent more horses and about 3 percent more torque
than the previous four-cylinder, while the new 3.7L engine offers a substantial 10 percent increase in
horsepower and nearly 8 percent more torque than the previous five-cylinder engine. The 2.9L is
standard in all models except 4WD Crew Cab and the 3.7L is available (standard on 4WD Crew Cab).

Additional changes for 2007 include:

More powerful 125-amp alternator replaces previous 100-amp unit
GM's tire pressure monitoring system is standard on all models
A new transmission input speed sensor helps improve shift quality
Three new exterior colors: Pace Blue, Imperial Blue Metallic and Deep Ruby Metallic ( Superior
- Blue Metallic and Cherry Red Metallic are discontinued)
LS and LT exterior badging returns
* New chrome-finish version of the popular 15-inch, five-spoke wheel
o Chrome accents added to uplevel LS and LT interior trim, including door handles, air outlet
control knobs, front door sill inserts, small speaker bezels, instrument cluster trim rings
¢ New Ebony trim color available on LS and LT
s Center stack and HVAC trim painted Nova Silver on LS and LT
s Cloth added to door insert padding with LS and LT.

Trademark versatility

Colorado continues to offer one of the widest model ranges, including Regular Cab, Extended Cab or
Crew Cab body styles; two pickup bed lengths; three available suspensions; and two inline engines.
Vehicles are offered in WT, LS and LT trims. The popular Colorado Xtreme combines performance with
an attractive sport-truck appearance package.

A Sun and Sound package is available for LT models and includes an AM/FM with six-disc in-dash CD
stereo and power sunroof. LT models also receive upgraded interior cloth material, as does the seatback
of Crew Cab models. The Street Pack offers a great, color-keyed appearance to base, regular-length
extended cab models.

Colorado can seat up to six while offering much higher levels of ride comfort, handling, quietness and
interior space than many other midsize trucks. Standard features include rack-and-pinion steering,
intermittent wipers, air conditioning tilt steering wheel, cruise control and folding outside mirrors. Insta-
Trac is standard on 4WD models.

Notable optional equipment includes remote keyless entry; traction assist (2WD models); XM Satellite
Radio; fog lamps; self-dimming inside rearview mirror; running boards; power, heated leather seating;
high-back bucket seats; a rear sliding window; and power operated outside rearview mirrors.

Colorado ’s instrument panel has large, easy-to-read analog gauges, with switches and controls designed
for easy operation with gloves. Crew Cab models offer a 60/40-split/folding rear seat capable of
accommodating three adults. Extended Cab versions have four doors, and its two folding rear seats face
forward.

Regular and Extended Cab models have a 6-foot 1-inch (1.85 m) pickup bed with taller sides than many
competitors, providing best-in-class volume for deeper storage and higher overall payload. Crew Cab bed
lengths are 5-foot 1-inch (1.55 m). Both beds offer two-tier cargo loading, and tailgates that are both
lockable and easily removable.

Colorado ’s tailgate opens fully to almost 90 degrees, but can be set at a 55-degree opening. That puts
the tailgate edge at the same height as the top of the rear wheel wells within the cargo box, creating a
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sturdy, flat platform to conveniently transport longer items or 4-foot by 8-foot (1.2-meter by 2.4-meter)
panels.

With its efficient packaging, Colorado looks and feels more like a spacious fuII -size pickup than a typical
midsize truck. Colorado has a stiff frame that enables more precise suspension tuning to deliver a
smooth, isolated ride without sacrificing responsive handling. Colorado also delivers class-leading
refinement with features such as hydraulically assisted rack-and-pinion steering; large front disc brakes
with twin-piston calipers; coil-over front suspension on 2WD models and torsion bar front suspension on
4WD models; and specifically tuned body mounts that help reduce interior noise and vibration.

Three suspension choices let customers tailor Colorado to their specific needs: the rugged 285
suspension standard on 2WD or 4WD models; the lower-riding ZQ8 sport suspension for 2WD models
only; and the Z71 off-road suspension, now available in both 2WD and 4WD.

All-new, more powerful engines

New for 2007, Colorado offers larger, more powerful inline four- and five-cylinder engines. Standard on all
models except 4WD Crew Cabs is a 2.9L DOHC four-cylinder engine, rated at 185 horsepower (138 kW)
and 190 Ib.-ft. of torque (258 Nm)* — increases of 10 horsepower (7.5 kW) and 5 Ib.-ft. (7 Nm) more than
the previous four-cylinder. A new, 3.7L DOHC five-cylinder is standard on 4WD Crew Cabs and available
on all other Colorado models; it is rated at 242 horsepower (180 kW) and 242 Ib.-ft. of torque (328 Nm)*
increases of 22 horsepower (16.4 kW) and 17 Ib.-ft. (23.5 Nm) over the previous five-cylinder.

Both new engines are based on GM’s modular inline engine design, which also serves as the foundation
for the 4.2L inline-six engine of the Chevy TrailBlazer. They feature dual overhead camshafts, variable
valve timing, electronic throttle control and other features that contribute to high levels of operating
efficiency and fuel economy. Balance shafts help ensure smooth operation of the engines, providing a
higher level of refinement.

In addition to their larger displacement — delivered through larger, 3.76-inch (95.5 mm) bores — the 2.9L
and 3.7L engines feature improved airflow in and out of the combustion chambers, which helps boost
power. They also share additional upgrades and changes, compared to the previous Colorado engines:

Larger, 1.52-inch (38.7 mm) intake valves, vs. previous 1.45-inch (37 mm) intake valves
Larger, 1.32-inch (33.5 mm) exhaust valves, vs. previous 1.18-inch (30 mm) exhaust valves
Revised camshaft profile optimizes valve lift and duration in accordance with larger valves
Cylinder head airflow increased to match capabilities enabled by larger valves and revised
camshaft .

New, noise-reducing oiling system uses cylinder wall squirter system enabled by a hole in each
connecting rod that delivers a precise oil stream onto the cylinder wall beneath the piston

New aluminum camshaft cover helps reduce noise

Tighter-clearance balance shaft bushings promote quieter operation

New, 2-megabyte powertrain control module houses new diagnostic information storage

New cartridge-type engine block heater, which fits neatly into a specnally machmed block orifice;
for used with available engine block heater.

Additionally, the 3.7L five-cylinder engine has several features that help it meet new BIN 5 emissions
requirements, including a larger, close-coupled catalytic converter and A.lLR. system.

Transferring the Colorado engines’ torque to the axles is an Aisin five-speed manual transmission or a
Hydra-Matic 4L60 electronically controlled four-speed automatic. The manual transmission is standard
with the four- cylmder engine. The automatic is standard with the five-cylinder engine and available with
the four-cylinder.

Safety features

Colorado has standard dual-stage frontal air bags with a passenger sensing system. 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 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.
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Colorado also offers head curtain air bags for enhanced side-impact protection — the first vehicle in the
segment to offer side air bags. The optional head curtain side air bags act like a protective curtain when
deployed, unfolding from the roof rail between the A-pillar and side window header. When the bag
deploys in a moderate to severe side impact, it is angled somewhat toward the window to help provnde
protection for front- and rear-seat outboard passengers.

Pretensioners at the outboard front-seat positions deploy at the same time as the frontal air bags to take
up slack in the safety belt webbing. Pretensioners also help reduce the amount of occupant movement in
the event of a crash to help reduce the risk of injury.

The front outboard seating positions in all Colorado models, and the rear outboard positions of Crew
Cabs, have adjustable safety belt upper guide loops for improved fit and comfort. A three-point safety belt
is standard for the center-rear seat in all Crew Cabs.

Additional safety and security items include daytime running lights; a first-in-class driver information
center with oil life monitor; four-wheel anti-lock brakes; PASSLock Il vehicle theft protection; first-in-class
lockout protection (standard with power door locks); child security locks (standard on Crew Cab rear
doors); and battery rundown protection.

OnStar-equipped Colorado models feature OnStar dual-mode (analog-digital) equipment. OnStar’s digital
equipment also includes enhanced hands-free voice recognition capabilities including more intuitive
continuous digit dialing and improved voice recognition accuracy. 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 Hands-Free
Calling that allows drivers to make and receive voice-activated phone calls using an externally mounted
antenna for greater reception.

Colorado Xtreme

The Xtreme goes even further in combining the rugged good looks, powerful engines, a performance ZQ8
suspension and the capable overall package of Colorado with sports car-like handling and contemporary
sport truck styling. Colorado Xtreme is available on two-wheel drive versions of LT Regular Cab,
Extended Cab and Crew Cab models.

The Colorado Extreme stands out with a ZQ8 lowered suspension and special exterior enhancements.
Suspension (spring & knuckle) modifications and tire/wheel assemblies lower the vehicle 1.6 inches (40.6
mm) compared to Colorado ’s standard 2WD suspension, and they are complemented with gas-charged
monotube shocks at all corners. The ZQ8 suspension also includes front and rear stabilizer bars to
increase the vehicle’s handling capability; 18-inch alloy wheels and low-profile performance tires also are
included. The ZQ8 suspension, which was benchmarked against the racetrack performance of several
rear-wheel drive performance cars, was tuned specifically for the Colorado Xtreme's 18-inch wheels-and-
tires combination.

A unique body-color front fascia with foglamps, rear fascia and rocker extension moldings, as well as a
rear spoiler on the tailgate, new front grille and special badging visually identify the Colorado Xtreme. The
monochromatic appearance is bold and in step with contemporary sport truck trends. Five colors are
available: Victory Red, Black, White, Pace Blue and Yellow. A power-operated sunroof also is available.
The Colorado Xtreme comes with LT trim, but also includes special instrument cluster graphlcs and
interior badging.

*  Horsepower and torque certified. A new voluntary power and torque certification procedure developed by the SAE Engine Test
Code committee was approved March 31, 2005 . This procedure (J2723) ensures fair, accurate ratings for horsepower and torque

by allowing manufacturers to certify their engines through thlrd -party witness testing. GM was the first auto manufacturer to begin
using the procedure and expects to use it for all newly rated engines in the future.
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New for 2007

New 2.9L VVT 4-cyl. engine with 185 hp (138 kW) and 190 Ib.-ft. of torque (258 Nm)*
New 3.7L VVT 5-cyl. engine with 242 hp (180 kW) and 242 |b.-ft. of torque (328 Nm)*
125-amp alternator

Improved transmission shift quality

Standard tire pressure monitoring system

Chrome-finish 15-inch aluminum wheel

Three exterior colors: Pace Blue, Imperial Blue Metallic and Deep Ruby Metallic

e Revised interior trim with chrome accents and available Ebony color

Model Lineup
41.60-E)

2WD Regular Cab S o S 0
2WD Extended Cab S o) v S 0
2WD Crew Cab s* o** - S
4WD Regular Cab s 0 s 0
4WD Extended Cab s o] s 0
4WD Crew Cab - s - S

*  Standard with Z85 suspension
**  Standard with ZQ8 and Z71 suspensions

Standard s
Optional 0
Not available -
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Specifications
Note: See Attached Features Guide for Additional Specifications
Overview G T o
2WD Regular Cab
2WD Extended Cab
) 2WD Crew Cab
Models:

4WD Regular Cab

4WD Extended Cab

4WD Crew Cab

Body style / driveline:

Regular Cab (2-3 passengers), Extended Cab (4-5 passengers),
Crew Cab (6 passengers), front-engine rear-wheel-drive and four-
wheel-drive pickup

Construction:

welded steel ladder H-frame, electrogalvanized steel

EPA vehicle class:

compact pickup

Manufacturing location:

Shreveport, Louisana

Key competitors:

Ford Ranger, Dodge Dakota, ToyotaTacoma, Nissan Frontier,
Mazda B-Series

Crew Cab: Dodge Dakota Quad Cab, Nissan Frontier Crew Cab,

| ToyotaTacoma Double Cab, Ford Explorer Sport Trac_

Engines S e
Application: .2+ Vortec29LI-4 | - Vortec3.7LI-6 = -
std on Regular Cab, Extended std on 4WD Crew Cab; opt on
Cab and 2WD Crew Cab 2WD Crew Cab, Regular Cab
and Extended Cab
Type: 2.9L inline 4-cylinder 3.7L inline 5-cylinder

Displacement (cu in / cc):

178 / 2921 223 /3654

Bore & stroke (in / mm):

3.76 x4/95.5x 102 3.76x 4/95.5x 102

Block material:

A356-T6 cast aluminum A356-T6 cast aluminum

Cylinder head material:

A356-T6 cast aluminum A356-T6 cast aluminum

Valvetrain:

dual overhead camshafts,
continuously variable valve
timing, 4 valves-per-cylinder

dual overhead camshafts,
continuously variable valve
timing, 4 valves-per-cylinder

Ignition system:

distributorless electronic spark,
- coil-on-plug, platinum-tipped

distributoriess electronic spark,
coil-on-plug, platinum-tipped

spark plugs spark plugs
Fuel delivery: multlpoaqt .seq‘uentlal fuel mul’upomt .seq.uentlal fuel
injection injection
Compression ratio: 10:1 10:1

Horsepower (hp / kw @ rpm):

185/ 138 @ 5600 242/ 180 @ 5600

Torque (Ib-ft / Nm @ rpm):

190 /258 @ 2800 242/ 328 @ 2800

Recommended fuel:

87 octane 87 octane

Maximum engine speed (rpm):

. 6300 6300

Emissions controls:

evaporative system, close-
couple and underfloor catalytic couple and underfloor catalytic
converters converters

evaporative system, close-

Estimated fuel economy:

TBD TBD
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Type: Aisin Al AR-5. . _Hydra-Matic 4L60-E
5-speed manual 4 speed automatlc
S Gear ratios (:1): = v o
First: 3.75 3 06
Second: 2.26 1.63
Third: 1.37 1.00
Fourth: 1.00 0.70
Fifth: 0.73 -
Reverse: 3.67 2.29
Final drive ratio (:1):
3.42 axle 2.49 2.39 -
3.73 axle 2.72 2.61

.j":vChaSSIsISuspe'n’smn Lo

lndependent \M h‘ bon ‘éprlngs, shdck Vavbsb:rbervs ahd stablltzer b“af

Front: - (2WD); independent with torsion bars, shock absorbers and
stabilizer bar (4WD)
Rear: live axle with steel, two-stage semi-ellliptic multileaf springs;
) stabilizer bar with ZQ8 Sport package
Steering type: power-assisted rack-and-pinion
. - 17.4:1 (2WD)
Steering ratio: 18.3:1 (WD)

Steering wheel turns, lock-to-
lock:

2WD Z85: 3.31;ZQ8: 2.92; Z71: 3.2;
4WD (Z85 and Z71): 3.2

Turning circle, curb-to-curb

2WDSWb 39.7/121, Iwb 44.3/13.5;

| Type:

vacuum power, front disc/rear drum, standard anti-lock

Rotor diameter x thickness (in /
mm):

front: 11 x 1.1 /280 x 27

Drum diameter x width (in/ mm)

rear: 11.6 x1.8/295 x 45

Total rotor swept area (sgin/ sq
cm):

105.7 /1 681.7

64.6 /417

WDrum swept area (sq in / sq cm):

o 2WD /4WD: 15-inch x 6-inch steel (WT)
e 15-inch x 6.5-inch aluminum (std LS & LT)
Wheel size & type: e 15-inch x 7-inch aluminum with Z71 Off Road suspension
e 18-inch x 8-inch aluminum with ZQ8 Sport suspension
s 18-inch x 8-inch aluminum with Xtreme ,
o General 205/75R15 standard all-season steel-belted radial tires
(2wD)
e General P225/70R15 all-season steel-belted radial tires
(standard on 2WD Crew Cab)
Tires: e Continental P235/75R15 on-/off-road steel-belted radial tires
’ (standard on 4WD)
e General P265/75R15 on/off-road steel belted radial (with Z71
Off Road package)
* Continental P235/50R17 low profile radial (with ZQ8 package)
o  Goodyear P235/50R18 with Xtreme
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CargoBox S e
- ~_Regular Cab ~_ExtendedCab - | = Crew Cab
Cargo volume (cu ft/ L): 44 /1246 4411246 37/1048
Length at floor (in / mm): 72.9/1849 72.9/1849 61.1/1552
Width at floor (in / mm): 57.2/1453 57.2 /1453 57.2/1453
Width between wheel 42.6 /1082 42.6 /1082 42.6 /1082
housings (in / mm):
Tailgate width (in / mm): 52.4 /1331 52.4 /1331 52.4 /1331
Inside height (in / mm): 18.6/472 ’ 18.6 /472 18.6 /472
Interior ‘
Regular Cab = | = Extended Cab" -
Seating capacity : 2-3 4-5 5-6
. . front: 39.6 / 1006 front: 38.6 / 1006
Head room (in / mm): 39.6 /1006 rear: 37.9/963 rear: 38.3/973
e ) front: 44 /1118 front: 44 /1118
Leg room (in /mm): 4471118 rear: 231/ 587 rear: 34.8 / 884
. ) front: 57.1 /1450 front: 57.1 /1450
Shoulder room (in / mm). 57111450 rear: 57.2 / 1453 rear: 57.1/ 1450
. . . front: 53.3 /1354 front: 53.3 / 1354
Toroonin/mmy | AT rear: 57.6/1463 | _rear: 52.9/ 1344

v . Extended:Ca rew:Ca
2WD: 4850/ 2200 2WD: 5000 / 2268 2WD: 5000 / 2268
4WD: 5150/ 2336 4WD: 5300 / 2404 4WD: 5300 / 2404

GVWR, standard (Ib / kg):

, 2WD: 1733/ 957 2WD: 1654 / 747 2WD: 1489/ 672
Payload, base (Ib / kg): 4WD: 1547 / 698 AWD: 1644 [ 742 4WD: 1498/ 676
Fuel tank (gal / L): 19.6/74.2 19.6 / 74.2 106/ 742
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Maximum Trailering Weight (Ib / kg) e N
: Vortec 2900 Vortec 3700

manual | automatic manual | automatic
Regular Cab 2WD ' :
3.42 axle: 2000 / 907 N/A N/A 4000/ 1814
3.73 axle: 2500/1134 3500/ 1588 N/A 4000 /1814
Extended Cab 2WD
3.42 axle: 1700/ 771 N/A N/A 4000 /1814
3.73 axle: 2200 /998 3500/ 1588 N/A 4000/ 1814
Crew Cab 2WD i
3.42 axle: N/A N/A N/A 4000 /1814
3.73 axle: N/A 3100/ 1406 N/A 4000/1814
Regular Cab 4WD : . :
3.42 axle: N/A N/A N/A 4000 /1814
3.73 axle: 2100 / 953 3100 / 1406 N/A 4000 /1814
4.10 axle: 2100/ 953 3100 /1406 N/A 4000/ 1814
Extended Cab 4WD:.:-- . .= Lo CpiiEaEy v L
3.42 axle: N/A N/A N/A 4000/ 1814
3.73 axle: N/A 2900 /1315 N/A 4000/ 1814
4.10 axle: 1900/ 862 2900/1315 N/A 4000/1814
Crew Cab 4WD i o : 3 N Sl SRR
3.42 axle: N/A N/A N/A 4000 /1814
3.73 axle: N/A N/A N/A 4000 /1814
4.10 axle: N/A N/A N/A 4000/ 1814
Maximum tongue weight: Trailer tongue weight should be 10% to 15% of total loaded trailer

weight up to 400 Ib / 182 kg
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Vehicle Identification

Vehicle Identification Number (VIN)

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

——\E from the outside of the vehicle:

1 Country of Origin 1,4 U.S. Built
2 Manufacturer G General Motors
C Chevrolet Truck
3 » Make K GMC MPV
N Chevrolet MPV
T GMC Truck
C 4001-5000/Hydraulic
4 GVWR/Brake System D 5001-6000/Hycraulic
. . S Sm Conventional Cab--4x2
5 Truck Line/Chassis Type T Sm Conventional Cab--4x4
6 Series 1 ¥ Ton Nominal
6 Y2 Ton Luxury
4 Two Door Cab
7 Body Type 9 Two Door Extendgd Cab
8 Two Door Utility
3 Four Door Utility or Crew Cab
8 Engine Type 9 2.9L Inline 4 (LLV)
E 3.7L Inline 5 (LLR)
9 Check Digit - Check Digit
10 Model Year 7 2007
11 Plant Location 8 Shreveport,LA
12-17 Plant Sequence Number - 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 derlvatlve contains the followmg nine positions:

~ Position Defmltlon Character Descrlptlon
C Chevrolet Truck

o - K GMC MPV
1 GM Division Identifier N Chevrolet MPV

T GMC Truck

2 Model Year 7 2007
3 Assembly Plant 8 Shreveport, LA
4-9 Plant Sequence Number - 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 accompanying positions in the complete VIN:

12-17

Pana 11




2007 Ch'evroletAColorado Restoration Kit

Engine ID and VIN Derivative Location 2.9L (LLV)

W

'~

i T

T 176

I
ST 1N
J TN

4 5 6

sk

(1) Engine ID Location

(2) Engine ID Location

(3) The first digit identifies the engine build location - All first digits will be a T, this engine is only being
built at Tonawanda ' '

(4) The second and third digit identifies the build year

(5) The fourth, fifth and sixth digits identify the build month - Julian Date

(6) The seventh through tenth digits identify the engine build sequence
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Engine ID and VIN Derivative Location 3.7L (LLR)

S

[%’ IR
—
3 4 5 6

(R
\ ———
\//ﬁi‘o\’l

(1) Engine ID Location

(2) Engine ID Location

(3) The first digit identifies the engine build location - All first digits will be a T, this engine is only being
built at Tonawanda

(4) The second and third digit identifies the build year

(5) The fourth, fifth and sixth digits identify the build month - Julian Date

(6) The seventh through tenth digits identify the engine build sequence

Pane 1R



2007 Chevrolet Colorado Restoration Kit

Transmission ID and VIN Derivative Location

Plant and Shift Build Chart

ML1 J W X
ML2 A C Not Used.
IToledo, OH ML3 B H Not Used
‘ ML4 S L \%
ML5 K E Z
Ramos Arizpe, Mexico 1 A - —

41 60-E/4165-E Transmission ID Location

@ @ 3 v 4 N
I .
o o |
71 SF, D " 187 T ) 16588320
1 2 5 6

(1) 7=2007
(2) Model
(3) Hydra-Matic 4L60-E
(4) Julian Date or Day of the Year
(5)  Shift Built, See Shift Build Chart
(6) Serial Number
(7) Case/Pan Frame Rail Location
(7) Case/Pan Frame Rail Location
(8) Optional Transmission ID Location, Tag Is Used as a Back-Up If Unable To Etch Case/Pan Area

and To Bar Code Scan
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Barcode Label Contents — All Builds

\ i
\ —— ’2726%7&8
- 7SFD =" -

11— riﬂ\‘"‘s

7032A
10 \\ \\7

9

610SFD426403052,
|

7 = 2007

Model

Hydra-Matic 4L60-E

Transmission Asm. as Shipped Number

7 = Model Year

Julian Date or Day of the Year

Letter After Julian Date ldentifies the Plant Shift Build, See Shift Build Chart
Bar Code

Serial Number

Broadcast Code

Transmission ID

Build Location Y = Toledo, OH, 4 = Ramos Arizpe, Mexico
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Label - Vehicle Certification, Tire Place Card, Anti-Theft and Service Parts ID

1 2 3 4

\ A\ A

x [ WD, I/Y GENERAL MO/ on\conp

-~

C I C

I\
|| GV\I/R GAWR !/RT a\\wn AR |

FEDERAL MOTOR VEHICLE SAFETY, BUMPER AND
THEFT PREVENTION STANDARDS IN EFFECT ON

THIS VEHICLE CONFORMS TO ALL APPLICABLE U.S.

| MFD. BY GENERAL MOTORS CORP. ﬂ
GAWRFRT GAWR RR

l GVWR
,::I PNBV PNBEAV _ PNBE AR
L 1l | |

THIS VEHICLE CONFORMS TO ALL
APPLICABLE CANADA MOTOR
VEHICLE SAFETY, BUMPER AND
THEFT PREVENTION STANDARDS

-~

19 :
SEVICE PARTS IDENTIFICATION DO NOT REMOVE
LISTE DES OPTIONS NF PAS ENIEVER

THE DATE OF MANUFACTURE SHOWN ABOVE. IN EFFECT ON THE DATE OF
MANUFACTURE SHOWN ABOVE.
l - N % { 1
9 : 10

,.,_>

. TIRE AND LOADING INFOR /

((SEATING CAPACITY. | TOTAL | FRONT | GENER '\REAR )|

The combined welght of occupants and wgo should never exceed XXX kg or XXX lbs
; COLD TIRE .
INFLATION PRESSURE
FRONT -} | |

REAR . |L
e e—

ORIGINAL -

[ TIRE SIZE SEE OWNER'S

MANUAL FOR
ADDITIONAL
INFORMATION

'Name of Manufacturer

Gross Vehicle Weight Rating

Gross Axle Weight Rating (Front, Rear)

Canadian Safety Mark (W/RPO Z49)

Certification Statement

\Vehicle Class Type (Pass Car, efc.)

\Vehicle Identification Number

PXINID|O B |WIN|—

Date of Manufacture (Mo/Yr)
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Callout

Descriptien

Tire Placard v . B - . .
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

The vehicle service parts tdentlﬂcatlon label is located in the rear compartment under the spare tlre cover.
The label is use to help identify the vehicle original parts and options.

13 Vehicle 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 Optlon Content

Anti-Theft Label i e . i e A

The Federal law reqwres that General Motors label certam body parts on thls vehlcle with the
VIN. The purpose of the law is to reduce the number of motor vehicle thefts by helping in the
tracing and recovery of parts from stolen vehicles.
LLabels are permanently affixed to an interior surface of the part. The label on the replacement

20 part contains the letter R, the manufacturer's logo, and the DOT symbol.
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
owner that the part was stolen.
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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 abbrevna’uons and the descnptlon of each

AG1 Adjuster Front Seat Power Mul‘u Dlrectlonal Drlver

AG2 | Adjuster Passenger Seat - Power, Multi-Directional

AJ1 Window Tinted - Deep, All Except Windshield and Doors

AJ2 Seat Rear - Folding, Jump Seat

ALO Sensor Indicator Inflatable Restraint, Front Pass/Child Presence Detector

AM4 | Seat Rear - Split Back, Folding, Custom

AM6 | Seat - Front Split Bench '

AR9 Seat - Front Bucket, Deluxe

ASF Restraint - Roof Side, LH & RH, Inflatable

AT8 Restraint Provisions Child, Rear Seat, Rear Facing

AUO Lock Control, Entry - Remote Entry

AU3 | Lock Control - Side Door, Elec

A28 Window Rear - Full Width, Sliding

A31 Window - Power Operated, All Doors

BAG | Parts Package - Export

BKE | Covering - Floor Mat Set, Molded Carpet

BPA | Compartment - Stowage, Rear Seat

BVE | Steps, Running Board - Side

B30 Covering Floor - Carpet

B32 Covering Front - Floor Mats, Aux

B33 Covering Rear - Floor Mats, Aux

B38 Covering Floor - Vinyl, Front & Rear, Full Width

B4U Performance Package - Sport

B71 Molding Wheel Opening - Colored

B84 Molding Bodyside - Exterior

CF5 Roof - Sun, Glass, Sliding, Elec

CV3 Country-Mexico

CWa Country-Caribbean (Antigua, Antille, Bahama, Barbados, Bermuda/Cayman, Dominican, Haiti,
Jamica, Nassau, S.M, Trinid)

CW6 | Country-Guam

C3A | GVW Rating - 4,400 Ibs

C3H | GVW Rating - 5,300 lbs

C4W | GVW Rating - 2223 kg (4900 LBS)

C5C GVW Rating - 5,000 lbs

C5D | GVW Rating - 4,600 lbs

C60 HVAC System - Air Conditioner Front, Manual Controls

C61 GVW Rating - 4,850 lbs

C6F | GVW Rating - 5,150 Ibs

DC4 | Mirror Inside Rearview - Tilt, Dual Reading Lamps

DE2 Mirror Outside - LH and RH, Manual Control, Folding, Color

DE6 Mirror Outside - LH and RH, Remote Control, Electric, Dual Folding, Color

DF8 E/lirror Inside Rearview - Light Sensitive, Compass, Outside Temp Display, Dual Reading

amps

D06 Console - Front Compartment, Floor, Arm Rest

D31 Mirror Inside Rearview - Tilt (Duplicate of D36)

D98 Stripe - Accent

EN6 Cover, Rear Compartment - Hard Folding, Rear Compartment, Cargo
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RPO | Description

EXP Export -

EO01 Steps - Assist

E15 Steps - Assist, Chrome

E16 Steps - Assist, Natural

E6Y Body Equipment - Mid Box

E63 Body Equipment - Fleetside, Pick-Up Box

EQ5 Cover, Rear Compartment - Tonneau, Rear Compartment
FEQ Certification - Emission, Federal

GME | Ornamentation Extra "GM" Mark of Excellence

GT4 | Axle Rear - 3.73 Ratio

GT5 | Axle Rear - 4.10 Ratio

G80 Axle Positraction - Limited Slip

JA1 Brake - Light Weight, Disc/Drum

JJA PT Dress Subassembly - Installed (Modular Optimization Method Only)
KA1 Heater - Seat, Front

KG7 Generator-125 AMP

K05 Heater Engine - Block

K18 Reactor System-Air Injection, Electric

K34 Cruise Control - Automatic, Electronic

LLR Engine-Gas, 5 CYL, 3.7L, MFI, L5, ALUM, VVT, DOHC, GM
LLV Engine - Gas, 4-Cyl, 3.0L, MFI, L4, Alum, VVT, DOHC, GM
MA5 Transmission - Manual 5-Speed, Aisin, 82 MM, 3.753 1st, 0.729 5th
M30 Transmission - Auto 4-Speed, HMD, 4L60-E, Electronic
N33 ‘Steering Column - Tilt Type

NE1 Certification - Emission, Geographically Restricted Registration for Vehicles Up to 14,000 LBS

CVW (Use 2003 Model Year)

NP1 | Transfer Case - Electric Shift Control, Two Speed

NP5 Steering Wheel - Leather Wrapped

NT7 Emission System - Federal Tier 2

NU5 Emission System - California, Bin 4

NW7 | Traction Control - Powertrain Management Only

NZZ | Sales Package-Skid Plate, "Off Road" Spot

N83 Wheel - 15 x 7, Chrome, Styled

N87 Wheel - 18 x 8, Aluminum

N90 Wheel - 15 x 7, Aluminum Cast, 4.75 Inch Bolt Circle

PF3 Wheel - 15 x 6.5, Aluminum

PG1 Wheel - 15 x 6, Steel

PPB Equipment - Pick-Up Box Extender

PUB | Cap - PUBX Bed Rail

PVJ Fuel Tank Filler - Neck, Elongated

P67 Wheel - 18 x 8, Aluminum, Flanged, Ultra Bright

QCE | Tire All - P205/75R15/N BL R/PE ST TL ALS

QDG | Tire All - P235/50R18-97W BW R/PE ST TL HWY

QEB | Tire All-P235/75R15/N WOL R/PE ST TL OOR

QET | Tire All - P225/75R15-102S BW R/PE ST TL ALS

QFL | Tire All - P235/75R15-1058 BW R/PE ST TL ALS
QWU | Tire All - P265/75R15-112S BW TL OOR

161 Lamp System - Daytime Running

762 Lamp System - Daytime Running - Delete

T96 Lamp - Fog, Front
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Ucs | Radio - AM/FM Stereo, Seek/Scan, RDS, Multiple Compact Disc, Auto Tone Control, Clock,
ETR

UE1 Communication System - Vehicle, GPS 1

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

uQ3 Speaker System - Enhanced Audio

UQ5 | Speaker System - 4, Dual Front Door Mounted, Dual Extended Range Quarter Mounted

uss Radio - AM/FM Stereo, Seek/Scan, CD, Auto Tone, Clock, ETR, MP3, RDS

UY7 | Wiring Harness-Truck Trailer, HD

u19 Speedometer - Inst, Kilo and Miles, Kilo Odometer

U2K | Digital Audio System - S-Band

VC5 Label - Shipping, Except US, US Possessions, or Japan

VC7 Label - Price/Fuel Econ, Guam

VFU Protector - PUBX Runner Mat

VGC Protector - Film, Paint Etch Preventive

VH4 Mud Flaps

VJA Protector - Endgate

VK3 License Plate Front - Front Mounting Package

VPH | Vehicle Preparation-Overseas Delivery

VPM Modification - Noise Control, Mexico

VP6 Noise Control

VR4 Trailer Hitch-Weight Distributing Platform

VR6 Hook - Tie Down Shipping

VXT Vehicle Incomplete

V22 Grille - Radiator, Chrome

V4A Performance Package - Chevrolet Xtreme

V73 Vehicle Statement - USA/Canada

V76 Hook - Tow

V78 Vehicle Statement - Delete

X88 Market Brand - Chevrolet

YC1 Convenience Package - Decor Level #1

YC3 Convenience Package - Decor Level #3

YF5 Certification - Emission, California

ZAA | Tire Spare - Compact

ZCE | Tire Spare - P205/75R15/N BL R/PE ST TL ALS

ZEB | Tire Spare-P235/75R15/N WOL R/PE ST TL OOR

ZET Tire Spare - P225/75R15-1025 BW R/PE ST TL ALS

ZFL Tire Spare - P235/75R15-105S BW R/PE ST TL ALS

ZL4 Sales Package - Convenience llI

ZQ6 Sales Package - Driver Convenience ll

ZQ8 Chassis Package - Sport

749 Export - Canadian Modif, Mandatory Base Equipment

Z71 Chassis Package - Off Road

785 Chassis Package - Increased Capacity

288 Market Brand - GMC

/89 Market Brand - Isuzu

271 Interior Trim-LT Cashmere/Ebony (05)

921 Interior Trim- Med DK Pewter (97)
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Technical Information
Maintenance and Lubrication
Capacities - Approximate Fluid

| - Applicéti_bn‘- - Metric ‘v Speculflcatlon Eoolish
Cooling System - o :
2.9L Engine (RPO LLV) 9.8 L 10.4 gt
3.7L Engine (RPO LLR) 10L 10.6 pt
Differential Fluid ' ERE I
Rear Axle 1.6-1.8L 3.4-3.8 pt
Front Axle 1.5L 3.2 pt
Engine Oil with Filter i .
2.9L Engine (RPO LLV) 47L 5qt
3.7L Engine (RPO LLR) 56L 6 qt
Fuel Tank 76 L 19.5 gal
Trar.ismisws'i‘pn.Drai'n_: andRefill -~ i Ty
Automatic - Pan Removal 4.7L 5qt
Automatic - Overhaul 10.6 L 11 gt
Manual 2.4 L 2.5 gt
Maintenance Items
Item =

Transmission Filter Kit

_PartNumber

e 4WD Vehicle

GM P/N 24225323

GM P/N 24208576

e 2WD Vehicle ‘

GM P/N 15202408

Engine Oil Filter

s 209l Engine

“GM P/N 88984215
ACDelco® P/N PF46

e 3.7L Engine

GM P/N 89017342
ACDelco® P/N PF61

Fuel Filter v

GM P/N 25121800
ACDelco® P/N GF624

Sptérk Plugs =

GM P/N 12598004

Windshield Wiper Blades

ACDelco® P/N 41-103

Driver Side

GM P/N 88958226

GM P/N 88958228

Wiper Blade Length - Driver

55 cm (22 in)

[ ]
s Passenger Side
[ ]

Wiper Blade Length - Passenger

48 cm (19in)
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Fluid and Lubricant Recommendations

Engine Oil

[Engine oil which meets GM Standard GM6094M and displays

IAmerican Petroleum Institute Certified for Gasoline Engines starburst
symbol. GM Goodwrench® oil meets all the requirements for your
vehicle.

Engine Coolant

50/50 mixture of clean drinkable water and use only DEX-COOL®
Coolant.

Hydraulic Brake System

Delco® Supreme 11 Brake Fluid or equivalent DOT-3 brake fluid.

Windshield Washer

GM Optikleen Washer Solvent.

Parking Brake Cable Guides

Chassis Lubricant (GM Part No. U.S. 12377985, in Canada 88901242) or
lubricant meeting requirements of NLGI #2, Category LB or GC-LB.

Power Steering System

GM Power Steering Fluid (GM Part No. U.S. 89021184, in Canada
39021186).

Automatic Transmission

DEXRON®-VI Automatic Transmission Fluid.

Manual Transmission

Manual Transmission Fluid (GM Part No. U.S. 89021806, in Canada
39021807).

Hydraulic Clutch System

Hydraulic Clutch Fluid (GM Part No. U.S. 12345347, in Canada
10953517) or equivalent DOT-3 brake fluid.

Key Lock Cylinders

Multi-Purpose Lubricant, Superlube (GM Part No. U.S. 12346241, in
Canada 10953474).

Chassis Lubrication

Chassis Lubricant (GM Part No. U.S. 12377985, in Canada 88901242) or|
lubricant meeting requirements of NLGI #2, Category LB or GC-LB.

Front and Rear Axle

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

Transfer Case

Synchromesh Transmission Fluid (GM Part No. U.S. 12345349, in
Canada 10953465).

Rear Driveline Center Spline
and Universal Joints

Chassis Lubricant (GM Part No. U.S. 12377985, in Canada 88901242) or
lubricant meeting requirements of NLGI #2, Category LB or GC-LB.

Constant Velocity Universal
Joint

Chassis Lubricant (GM Part No. U.S. 12377985, in Canada 88901242) or
lubricant meeting requirements of NLGI| #2, Category LB or GC-LB.

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

Lubriplate Lubricant Aerosol (GM Part No. U.S. 12346293, in Canada
992723) or lubricant meeting requirements of NLGI #2, Category LB or
GC-LB.

Hood and Door Hinges, Body
Door Hinge Pins, Liftgate Hinge
and Linkage, Folding Seats,
and Fuel Door Hinge

Multi-Purpose Lubricant, Superlube (GM Part No. U.S. 12346241, in
Canada 10953474).

Outer Tailgate Handle Pivot
Points and Hinges

Multi-Purpose Lubricant, Superlube (GM Part No. U.S. 12346241, in
Canada 10953474).

\Weatherstrip Lubricant (GM Part No. U.S. 3634770, in Canada

Weatherstrip Conditioning 10953518) or Dielectric Silicone Grease (GM Part No. U.S. 12345579, in
Canada 992887). ‘
Westherstrip Squeaks Synthetic Grease with Teflon, Superlube (GM Part No. U.S. 12371287, in

Canada 10953437).
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GM Oil Life System - Resetting

The vehicle has a computer system that has a change engine oil message, indicating when to change the
engine oil and filter. This is based on engine revolutions and engine temperature, and not on mileage.
Based on driving conditions, the kilometers or mileage at which an oil change will be indicated can vary
considerably. For the oil life system to work properly, the system must be reset every time the oil is
changed.

When the system has calculated that oil life has been diminished, it will indicate that an oil change is
necessary. The change engine oil message will come on. The oil must be changed as soon as possible. It
is possible that, if the vehicle is driven under the best conditions, the oil life system may not indicate that
an oil change is necessary for over a year. However, the engine oil and filter must be changed at least
once a year and at this time the system must be reset. If the system is ever reset accidentally, the oil
must be changed at 3,000 miles (5 000 km) since the last oil change. Remember to reset the oil life
system whenever the oil and filter is changed.

Resetting Procedure

1. Turn the ignition to ON with the engine OFF.
Press and release the reset stem in the lower center of the instrument panel (I/P) cluster until the -
OIL LIFE message is displayed.

3. Once the alternating OIL LIFE and RESET messages appears in the display, press and hold the
reset stem until several beeps sound. This confirms the OIL LIFE system has been reset.

4. Turn the key to lock. If the CHANGE OIL message comes back on when you start the engine, the
ENGINE OIL LIFE system has not reset. Repeat the procedure.

Alternate Method

1. Turn the ignition key to RUN with the engine off.

2. Fully press the release the accelerator pedal 3 times within 5 seconds. Several beeps sound.
This confirms the oil life system has been reset.

3. If the CHANGE/OIL message comes back on when you start the engine, the engine oil life
system has not been reset. Repeat the procedure.
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Descriptions and Operations

Steering System

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 pump is belt-driven.

The power steering fluid reservoir holds the power steering fluid and is integral with the power steering
pump. The reservoir can be serviced seperatly from the pump.

This vehicle uses a rack and pinion system.

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 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 Wheel and Column
The steering wheel and column has 4 primary functions:

e Vehicle steering
o Vehicle security

o Driver convenience
o 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:

¢ The ignition switch

e The steering column lock

e 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.

e The turn signal switch

e The hazard switch

e The headlamp dimmer switch
e The wiper/washer switch
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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. ‘

Ignition Lock Cylinder Control Actuator

If the vehicle is equipped with a floor mounted console gear shifter, it has a ignition lock cylinder control
actuator system in the steering column as an added safety feature. The ignition lock cylinder control
actuators purpose is to prevent the steering wheel from being locked when the transmission is in gear
and the vehicle may still be moving. The column ignition lock system consists of a ignition lock cylinder
control acutator, and a park position switch that is located in the AT shift lock control switch. The ignition
lock cylinder control acutator contains a pin that is spring loaded out to mechanically prevent the ignition
key cylinder from being turned to the lock position when vehicle transmission is not in the Park position. If
vehicle power is lost, and/or the transmission is not in the Park position the operator will not be able to
turn the ignition key to the lock position and will not be able to remove the ignition key from the column.

Suspension Description and Operatlon

Front Suspension

The front suspension allows each wheel to compensate for changes in the road surface without affecting
the opposite wheel. Each wheel independently connects to the frame with a steering knuckle, ball joint
assemblies, and upper and lower control arms.

Two tie rods connect to the steering arms on the knuckles and to a steering gear.

Rear wheel drive models have a front suspension that consists of the following components:

e Control arms

e Stabilizer shaft

e Shock/Coil spring modules
The upper part of each Shock/Coil spring module bolts to the frame. Three insulators, a mounting plate
and a nut secure the coil spring to the shock housing. One bolt secures the lower part of the shock to the
lower control arm.
A spring steel stabilizer shaft controls the side roll of the front suspension. This shaft is mounted in rubber
insulators that are held by clamps to the frame side rails. The ends of the stabilizer shaft connect to the
lower control arms with link assemblies.
The upper ball joint assembly is bolted into the upper contro! arm and is serviceable. The assembly
attaches to the steering knuckle with a prevailing torque nut.
The lower ball joint assembly is bolted into the control arm and is serviceable. The assembly attaches to
the steering knuckle with a prevailing torque nut.
The upper and the lower control arms have pressed-in bushmgs The bolts pass through the bushings
and join the arms to the frame.
Ball joint assemblies have rubber grease seals. These seals prevent the entry of moisture and dirt. This
prevents damage to the bearing surfaces. All ball joints have grease fittings for routine maintenance.

Four-wheel drive models have a front suspension that consists of the following components:

Control arms

Stabilizer shaft

Shock absorbers

Torsion bars (right and left side)
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The upper part of each shock absorber extends through a frame bracket. Two insulators and a nut secure
the upper part of the shock to the frame. A through bolt secures the lower part of the shock to the lower
control arm.

A spring steel stabilizer shaft controls the side roll of the front suspension. This shaft is mounted in rubber
insulators that are held by clamps to the frame side rails. The ends of the stabilizer shaft connect to the
lower control arms with link assemblies.

The upper ball joint assembly is bolted into the upper control arm and is serviceable. The assembly
attaches to the steering knuckle with a prevailing torque nut.

The lower ball joint assembly is bolted into the control arm and is serviceable. The assembly attaches to
the steering knuckle with a prevailing torque nut.

The lower control arms also include a bolted on torsion bar anchor which is serviceable.

Torsion bars replace the conventional coil springs. The front end of the torsion bar attaches to the lower
control arm. The rear of the torsion bar mounts into an adjustable arm at the torsion bar crossmember.
This arm adjustment controls the vehicle trim height.

Both RWD and S4WD models have sealed front wheel bearings. Théese bearings are pre-adjusted and
need no lubrication. ‘

Rear Suspension

These vehicles use a leaf spring and a solid rear axle suspension system.

The rear axle assembly is attached to multi-leaf springs with U-bolts. The front ends of the springs are
attached to the frame at the front hangers with rubber bushings. The rear ends of the springs are
attached to the frame with shackles that use rubber bushings. Shackles allow the springs to change
position while the vehicle is in motion.

Two direct double-acting shock absorbers provide ride control. The shock absorbers are angle-mounted
between the frame. The shock absorbers are attached with brackets. The brackets are attached to the

anchor plate.
The rear spring steel stabilizing shaft helps minimize body roll and sway during cornering. The rear
stabilizer shaft is connected to the rear axle and the frame with the following components:

e The rubber insulators '

e The clamps
e The link assemblies

| e PRSI Vel
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Wheels and Tires
Fastener Tightening Specifications

__ Specification.
~ Metric. | English

Spare Wheel Hoist Assembly Mounting Bolts 50 N'm 37 Ib ft
Wheel Nut 140 N-m 103 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:
Correct tire pressures
Correct wheel alignment
Proper driving techniques
Tire rotation
The following factors increase tire wear:
o Heavy cornering
* Excessively rapid acceleration
e Heavy braking

Tread Wear Indicators Description

. The original equipment tires have tread wear indicators that show when
:'}h_:’ I 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).

ﬁﬂfﬂ[ﬁ?ﬂm
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Metric Wheel Nuts and Bolts Description
Metric wheel/nuts and bolts are identified in the following way:
e 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
¢ 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:
o The vehicle has been sitting at least 3 hours.
e The vehicle has not been driven for more than 1.6 km (1 mi).
s 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)

140 20 215 31
145 21 220 32
155 22 230 33
160 23 235 34
165 24 240 35
170 _ 25 250 36
180 26 275 40
185 27 310 45
190 28 345 50
200 29 380 55
205 30
_Conversion: 6.9 kPa=1p

Tires with a higher than recommended pressure can cause the following conditions:

o Ahardride
e Tire bruising
» 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:
s Uneven braking

o Steering lead
s Reduced vehicle handling
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P-Metric Sized Tires Description

P 245 / 50R 16 95S

T T T T T
TIRE TYPE
P—PASSENGER
T-TEMPORARY |SPEED SYMBOL
SECTION
WIDTH RIM
(MILLIMETERS) DIAMETER
235 | Ll "(INCHES)
245 16
275 17
ASPECT CONSTRUCTION
(SECTION_HEIGHT) ReRADLE
(SECTI05I\15 WIDTH) B—BIAS—BELTED
2 D-DIAGONAL (BIAS)
40
SECTION -
WIDTH SECTION

HEIGHT

v

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 Op_eration

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 transfer case or 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. _ '

Two Piece Propeller Shaft Description

There are 3 universal joints used on the two piece propeller shaft, A center bearing assembly is used to
support the propelier shaft connection point, and help isolate the vehicle from vibration.

Propeller Shaft Phasing Description

The propeller shaft is designed and built with the yoke lugs (ears) in line with each other. This produces
the smoothest running shaft possibie. 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:

o 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 The front wheel drive shaft tri-pot joint is completely flexible, and moves with an in and out
motion. :
e 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.
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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
The Front Drive Axle consist of the following components:

o Differential Carrier Housing
o Differential Assembly

¢ Intermediate Shaft

s Intermediate Shaft Housing
o Electric Motor Actuator

o  Shift Fork /Clutch Assembly

The front axle on four wheel drive model vehicles has a central disconnect feature. The axle uses a
conventional ring and pinion gear set in order 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 on top of the differential carrier assembly or on a label on 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.

Rear Drive Axle Description and Operation
The rear axle for this vehicle consist of the following components:

Aluminum Differential Carrier Housing

Differential Case Assembly (Open or Locking)

Ring Gear and Drive Pinion Shaft

Left and right axle shaft tubes

Left and right axle shafts

Fill Plug

Drain Plug :

The rear axle receives power from the propeller shaft and transfers it to the drive pinion through the
universal joint and the pinion yoke, which is attached to the drive pinion. The drive pinion transfers the
power to the ring gear which is splined to the drive pinion at a 90 degree angle. The ring gear is attached
to the differential case which contains four gears inside of it. Two of the gear are side gears and two are
pinion gears. Each side gear is splined to an axle shaft so each axle shaft turns when it's side gear
rotates. The pinion gears are mounted on a differential pinion shaft, and the pinion 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. The
ring gear rotates the differential case. The ring gear, as it rotates with the differential case, forces the
pinion gears against the side gears. The side gears rotate the axle shafts to which the wheels are
attached to. When both wheels have an equal amount of traction, the pinion gears do not rotate on the
pinion shaft because of input force on the pinion gears is equally divided between the two side gears.
Therefore, the pinion gears revolve with the pinion shaft, but do not rotate around the shaft itself. As long
as the input force is equal between the two axle shafts, the axle shafts could be solidly attached to the
ring gear. The addition of the two pinion gears and the two side gears are needed to allow the axle shafts
to turn at different speeds. When the vehicle turns a corner, the inner wheel turns slower than the outer
wheel. The amount slower the inner wheel spins is equal to the same amount the outer wheel spins
faster, as compared to the straight line speed. When this happens, the pinion gears rotate around the
pinion shaft and allow the wheels to spin at different speeds.

Locking Differential Description and Operation
The locking differential consists of the following components:

o Differential case - 1 or 2 piece
e Locking differential spider - 2 piece case only
e Pinion gear shaft - 1 piece case only
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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.
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
a right-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:

s A governor mechanism with 2 flyweights
¢ 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.
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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 whiich is
splined to the cam plate itself. The other splined discs fit on the cam side gear.

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 Description — Isuzu T150

The Isuzu T150 transfer case features a 3-button accessory switch located on the instrument panel.
When the vehicle has the ignition key in the RUN position, the transfer case shift control module starts
monitoring the accessory switch to determine if the driver desires a new mode/range position. At a single
press of the accessory 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 have 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 operates in the 2HI mode. When the 2HI mode is
selected, the transfer case shift control module sends 12 volts to an electrical motor, which is the transfer
case encoder motor. This motor rotates the transfer case shift detent lever shaft which moves the shift
forks and range sleeve to obtain different modes/ranges.

The Isuzu T150 transfer case has the added feature of also providing the driver with 2 selectable
mode/range positions;

e 2HI
o 4HI
e 410

The transfer case does not allow a shift into or out of 4LO unless the following criteria is met:

s The engine is running.
e The automatic transmission is. in NEUTRAL.
¢ The vehicle speed is less than 5 km/h (3 mph).
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This transfer case also has'a NEUTRAL position. A shift to the NEUTRAL position allows the vehicle to
be towed without the transmission output shaft rotating. Refer to the Owner's Manual for instructions for
proper towing of the vehicle.

NEUTRAL position is obtained only if the following criteria is met:

The ignition is ON.

The automatic transmission is in NEUTRAL.

The vehicle speed is less than 5 km/h (3 mph).

The transfer case is in the 2HI mode.

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

illuminate.
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.

Vacuum Brake Booster
Uses source vacuum to decrease effort required by driver when applying brake system input force.
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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.

Drum Brake System Description and Operation
System Component Description

The drum brake system consists of the following:

Drum Brake Shoes

Applies mechanical output force (from hydraulic brake wheel cylinders) to friction surface of brake
drums.

Brake Drums

Uses mechanical output force applied to friction surface from drum brake shoes to slow speed of tire -
and wheel assembly rotation.

Drum Brake Hardware

Secures drum brake shoes firmly in proper relationship to hydraulic brake wheel cylinders. Enables
sliding motion of brake shoes needed to expand toward friction surface of drums when mechanical
output force is applied; provides return of brake shoes when mechanical output force is relieved.

Dana 2R



2007 Chevrolet Colorado Restoration Kit

Drum Brake Adjusting Hardware
Provides automatic adjustment of brake shoes to brake drum friction surface whenever brake apply
occurs during rearward motion of the vehicle.

System Operation

Mechanical output force is applied from the hydraulic brake wheel cylinder pistons to the top of the drum
brake shoes. The output force is then distributed between the primary and secondary brake shoes as the
shoes expand toward the friction surface of the brake drums. The brake shoes apply the output force to
the friction surface of the brake drums, which slows the rotation of the tire and wheel assemblies. The
proper function of both the drum brake hardware and adjusting hardware is essential to the proper
distribution of braking force.

Park Brake System Description and Operation

System Component Description
The park brake system consists of the following:
Park Brake Pedal Assembly
Receives and transfers park brake system apply input force from driver to park brake cable system.
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/adjuster.

System Operation

Depressing the Park Brake Pedal creates INPUT FORCE. The INPUT FORCE is transferred and evenly
distributed through the park park cables and the equalizer to the left and right rear park brake cables. The
- INPUT FORCE, is then transferred to the apply levers located in each of the rear brake drums. The levers

then multiply the INPUT FORCE and transfer the force to the rear brake shoes. At that point, the brake
shoes are forced to expand and make contact with the friction surface of the rear brake drums, preventing
the rotation of the rear wheels. Use the park brake release handle to disengage the park brake.

ABS Description and Operation

Antilock Brake System
This vehicle is equipped with an Advics electronic brake control module (EBCM) and brake pressure
modulator valve (BPMV).
The following vehicle performance enhancement systems are provided.

¢ Antilock Brake System (ABS)

o Dynamic Rear Proportioning (DRP)

e Traction Control System (TCS) (W/NW?7)
The EBCM controls the system functions and detects faults. The EBCM contains six solenoids that are
commanded ON and OFF by the EBCM to operate the appropriate valves in the brake pressure
modulator valve (BPMV). _
The BPMV uses a 3-circuit configuration to control hydraulic pressure to each front wheel independently,
and to the rear wheels as a pair.
Antilock Brake System (ABS) Operation

When wheel slip is detected during a brake application, an ABS event occurs. During antilock braking,
hydraulic pressure in the individual wheel circuits is controlled to prevent any wheel from slipping. A
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separate hydraulic line and specific solenoid valves are provided for each wheel. The ABS can decrease,
hold, or increase hydraulic pressure to each wheel. The ABS does not, 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 electronic brake control
module (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 - 2.9L (LLV)
General Specifications

. Specifications .

General

Engine Type

Displacement 2.9L | 178 cu in
RPO LLV

VIN 9

Bore 95.5 mm 3.76in
Stroke 102 mm 4.021in
Compression Ratio 10.3:1

Engine Compression Test 1482 kPa [ 215 psi
Firing Order 1-3-4-2

Spark Plug Gap 1.14-1.25mm | 0.044-0.050 in

WCrankshaft Main Béaring Bore Diameter

"78.070-78.088 mm

3.0760-3.0766 in

Cylinder Bore Diameter

95.490-95.506 mm

3.7623-3.7629 in

Cylinder Bore Qut-of-Round 0.013 mm 0.0005 in
Cylinder Head Deck Surface Flatness 0.08 mm 0.003in
0.015 mm 0.0006 in

Cylinder Sleeve Recession

sCamshaft End Play - Exhaust

0.045-0.215 mm

0.0017-0.0084 in

Camshaft End Play - Intake

0.051-0.201 mm

0.0020-0.0079 in

Camshaft Journal Diameter - All Intake and Exhaust #2-#7

26.936-26.960 mm

1.0612-1.0622 in

Camshaft Journal Diameter - Exhaust #1

29.936-29.960 mm

1.1794-1.1804 in

Camshaft Journal to Bore Clearance

0.040-0.085 m

0.0015-0.0033 i

0.021-0.065 mm

'0.0008-0.0025 in

Connecting Rod Bore Diameter - Bearing End

60.322-60.338 mm

2.3749-2.3755in

Connecting Rod Bore Out-of-Round - Bearing End

0.006 mm

0.0002 in

0.05-0.35 mm

0.0019-0.0137in

_Connecting Rod Side Clearance

'Cranksh:aft End Play

0.112-0.388 mm

0.0044-0.0153 in

Crankshaft Main Bearing Clearance

0.012-0.064 mm

0.0004-0.0025 in

Crankshaft Main Journal Diameter

69.968-69.984 mm

2.7567-2.7574 in

Crankshaft Main Journal Out-of-Round

0.005 mm

0.0002 in

Cranks_haft Main Journal Taper

0.005 mm

0.0002 in

Cylin

Surface Flatness - Block Deck 0.08 mm 0.003 in
Surface Flatness - Exhaust Manifold Deck 0.08 mm 0.003 in
Surfaoe Flatness - Intake Manifold Deck 0.08 mm 0.003 in
Exhaust Manifold e s 3
Surface Flatness 0.08 mm [ 0.003 in
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Specmcatlons

& s Application;:.:.cxy: Metric | Enghsh
Lubrication System R

. - 12 psi @
Oil Pressure - Minimum 85 kPa 1200 RPM
Oil Pump G
Qil Capacity - with Fllter 4.7 L 5.0 gts
Oil Capacity - without Filter 4.2L 4.5 gts
Gear Diameter - Drive 73.415-73.370 mm 2.893-2.891 in
Gear Diameter - Driven 87-86.975 mm 3.428-3.426 in
Gear Pocket - Depth 15.609-15.584 mm 0.615-0.614 in
Gear Pocket - Diameter 87.065-87.040 mm 3.430-3.429 in
Gear Thickness - Drive 15.546-15.521 mm 0.613-0.611 in
Gear Thickness - Driven 15.360-15.511 mm - 0.605-0.611 in
Lobe Inner Diameter - Maximum | 11.9 mm 0.469 in )
Rellef Valve to Bore Clearance 2.57-1.63 mm 0.101-0.064 in
Plston ng End Gap Flrst Compress:on ng 0.20-0.40 mm 0.00787-0.0157 in
Piston Ring End Gap - Second Compression Ring 0.36-0.51 mm 0.0142-0.0201 in

Piston Ring End Gap - Oil Control Ring

0.250-0.760 mm

0.0098-0.0299 in

Piston Ring to Groove Clearance - First Compression Ring

0.043-0.093 mm

0.0017-0.0037 in

Piston Ring to Groove Clearance - Second Compression

Ring

0.053-0.093 mm

0.0021-0.0037 in

0.059-0.215 mm

Piston ng to Groove Clearance Oll Control Rlng

Plstons and Pms

_0.0023-0.0085 in

Piston - Piston Diameter

92.971-93.005 mm

3.6603-3.6616 in

Piston - Piston Pin Bore Diameter

23.002-23.008 mm

0.9056-0.9058 in

Piston - Piston to Bore Clearance

-0.015-0.035 mm

-0.0006-0.0014 in

Pin - Piston Pin Clearance to Connecting Rod Bore

0.001-0.018 mm

0.0004-0.0007 in

Pin - Piston Pin Clearance to Piston Pin Bore

0.003-0.012 mm

0.00012-0.0005 in

Pin - Piston Pin Diameter

Valve System

22.996-22.999 mm

0.9054-0.9055 in

Valves - Valve Face Runout

0.038 mm

0.0015 in

Valves - Valve Seat Runout

0.05 mm

0.002in

Valves - Valve Stem-to-Guide Clearance - Exhaust

0.0375-0.0775 mm

0.0015-0.0030 in

Valves - Valve Stem-to-Guide Clearance - Intake

0.030-0.065 mm

0.0011-0.0025 in

. . 211-233 N at 47 .4-52.4 |b at
Valve Springs - Valve Spring Load - Closed 35 mm 1379in

) . 578-632 N at 130-142 Ib at
Valve Springs - Valve Spring Load - Open 54 5 mm 0.965 in
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Fastener Tightening Specifications

A/C Compressor Hose/Pipe Bracket Bolt

9 N'm
A.l.R. Cover Stud 25 N'm 18 Ib ft
Balance Shaft Retaining Bolt 10 N'm 89 1bin
Balance Shaft Chain Guide Bolt 10 N'm 891bin
Balance Shaft Chain Tensioner Bolt 10 N'm 89 1bin
Battery Negative Cable to Engine Block Bolt 35 N'm 26 Ib ft
Battery Positive Cable to Starter Terminal Nut 9N'm 80 1bin
Camshaft Cap Bolt 12 N'm 106 Ibin
Camshaft Cover Bolt 10 N'-m 89 1bin
Camshaft Position Actuator Valve Bolt 10 N-m 89 1bin
Connecting Rod Cap Bolt
o First Pass 25N'm | 181Ibft

e Final Pass

110 degrees

Coolant Temperature Sensor 14Nm | 1241bin
Crankshaft Balancer Bolt
o First Pass 150 N'm | 110 1Ibft

o Final Pass

180 degrees

Crankshaft Main Bearing Cap Bolt

o First Pass

25 N'm

18 Ib ft

¢ Final Pass

180 degrees

Crankshaft Position Sensor Bolt 10 N'm 891bin
Crankshaft Rear QOil Seal Housing Bolt 10 N'm 89 1bin
Cylinder Head Access Hole Plug - Plastic 5N-m 44 1bin
Cylinder Head Bolt - 10

o First Pass 30Nm | 221Ibft

e Final Pass

155 degrees

Cylinder Head End Bolts - 2 Short

o First Pass 7N'm | 62lbin

o Final Pass 60 degrees
Cylinder Head End Bolts - 1 Long

o First Pass 7N'm | 62lbin

e Final Pass

120 degrees

Cylinder Head Oil Gallery Plug 38 N'm 28 Ib ft
Differential Carrier Assembly Bushing to Frame Bolt 152 N'm 112 1b ft
Drive Belt Idler Pulley Bolt 50 N'm 37 Ib ft
Drive Belt Tensioner Bolt 50 N'm 37 Ib ft
Engine Block Oil Gallery Plug - Front and Rear 80 N'm 60 Ib ft
Engine Block Oil Gallery Piug - Side 35 N'm 26 Ib ft
Engine Flywheel Bolt

o First Pass 40Nm | 30Ibft

e Final Pass 45 degrees
Engine Front Cover Bolt 10 N'm 89 1bin
Engine Front Cover Center Bolt - Small 8 N'm 711bin
Engine Front Cover Spacer Bolt 10 N-m 89 Ibin
Engine Front Lift Bracket Bolt

o First Pass 5N'm 44 1bin

o Final Pass 50 N'm 37 Ib ft
Engine Mount Bolt 50 N'm 37 1b ft
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Ehgine Mount-to-Frame Bracket Bolt

Engine Wiring Ground Lead Bolt 15 b ft
Engine Wiring Harness Bracket Bolt 10 N'm 891bin
EVAP Purge Solenoid Valve Bolt 10 N'-m 89 lbin
Exhaust Camshaft Actuator Bolt

o First Pass 25N'm | 181Ibft

e Final Pass

135 degrees

Exhaust Camshaft Position Sensor Bolt 10 N'm 891bin
Exhaust Manifold Bolt -- 3 Times in Sequence 20 N'm 15 b ft
Exhaust Manifold Heat Shield Nut 10 N'm 891bin
Exhaust Manifold Heat Shield Stud 10 N'm 89 1bin
Fuel Hose/Pipe Bracket Nut 20 N'm 15 Ib ft
Fuel Injector Rail Bolt 10 N'm 89 1bin
Fuel Pressure Regulator Bolt 8 N'm 711bin .
Generator Mounting Bolt 50 N'm 37 b ft
Heater Hole Plug 50 N'm 37 b ft
Heater Inlet Pipe Bolt 10 N'm 89 1bin
Heater Outlet Hose Fitting 45 N'-m 33Ibft
Heater Outlet Hose/Pipe Bracket to Left Engine Mount Bolt 9N'm 80 Ibin
Ignition Control Module Bolt 10 N'm 89 lbin
Intake Camshaft Sprocket Bolt

e First Pass 20Nm | 151Ibft

e Final Pass

100 degrees

Intake Manifold Bolt 10N'm 89 lbin
Knock Sensor 25 N'm 18 Ib ft
Oil Filter

o First Pass 10Nm | 89lbin

e Final Pass 150 degrees
Oil Filter Adapter Bolts 10 N'm 89 lbin
Oil Filter Bypass Hole Plug 14 N'm 124 1bin
Qil Level Indicator Tube Bolt 10 N'm 89 lbin
Oil Pan Bolt - Ends 10 N'm 89 1bin
Oil Pan Bolt - Sides 25 N'm 18 Ib ft
Oil Pan Drain Plug 26 N°-m 19 Ib ft
Oil Pressure Switch 20 N'm 15 1b ft
Oil Pump Cover Bolt 10 N'm 891bin
Oil Pump Pipe and Screen Assembly Bolt Plug 10 N‘m 89 1bin
Oil Pump Pressure Relief Valve 14 N'-m 124 b in
Power Steering Pump Bolt 25N'm 18 Ib ft
Power Steering Pump Bracket Bolt 50 N'm 37 1bft
Spark Plug 18 N-m 13 1b ft
Starter Motor Bolt 50 N'm 37 b ft
Starter Motor Nut 50 N'-m 371bft
Starter Motor Stud 16 N'm 121b ft
Starter Solenoid - S Terminal Nut 3.5 N'm 311bin
Thermostat Housing bolt 10 N'-m 89 1bin
Throttle Control Module Bolt 10 N'm 89 1bin
Timing Chain Tensioner Bolt 25N'm *18 b ft
Timing Chain Tensioner Guide Bolt 18 N'm 13 1b ft
[Timing Chain Tensioner Shoe Bolt 25N'm 18 Ib ft
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Timing Chain Top Guide Bolt_

Torque Converter Bolts 60 N'm 44 b ft
[Transmission Mounting Bolts 50 N'm 37 Ibft
[Transmission Oil Cooler Pipes Bracket Bolt 20 N'm 15 Ib ft
Water Outlet Bolt 10 N'-m 89 1bin
Water Pump Bolt 10 N'-m 89 1Ibin
Water Pump Pulley Bolt 25 N'm 18 Ib ft
Engine Component Description

Engine Block 4

The lost foam all aluminum engine block utilizes a deep skirt design for increased rigidity. The cylinders
are positioned in a straight in-line orientation. The crankshaft bearing caps have a bearing beam or
"ladder” for enhanced structural rigidity and vibration reduction.

Oil Pan

A single piece cast aluminum’oil pan contributes to crankshaft and block rigidity while reducing overall
weight. The oil pan bolts to the bell housing as well as the block. This eliminates points of vibration and
makes the complete powertrain act as a single casting. Jack screws are used to remove the oil pan.

Crankshaft
The crankshaft is a nodular iron design with 7 main bearings.

Connecting Rods

The connecting rods are forged powdered metal. The connecting rods and caps are of a fractured split
design to improve durability and reduce internal friction. Care must be taken to ensure the mating
surfaces are not damaged during service procedures.

Pistons

The pistons are a full-floating design. The piston pins are a slip fit in the bronze bushed connecting rod
and are retained in the piston by round wire retainers. There are 2 compression rings and 1 oil control
ring. :

Cylinder Head

. The cylinder head is also made of the lost foam aluminum for lighter weight and rapid heat dissipation.
There are 4 valves per cylinder and the ports are of a high swirl design for improved combustion. The
cylinder head gasket consists of a steel laminated construction.

Valve Train

The engine utilizes dual overhead camshafts and roller followers for reduced friction, which results in
improved gas mileage. ‘
Fuel System

A new electronic throttle control system is used on the engine. A throttle actuator control or TAC system
eliminates cable linkage from the pedal to the throttle control module. All throttle movements are
controlled by the powertrain control module (PCM).

Oil Pump

The oil pump is gear driven directly from the crankshaft. The oil pump drive gear is a slip fit to the
crankshatt.

Engine Covers

There is a front engine cover and a rear engine cover, both are made of aluminum. The front engine
cover and rear engine cover have "T" sealing joints and need to be removed after the oil pan. The front
and rear covers need to be installed before the oil pan. Jack screws are used to remove the covers.
Guide pins are used to aid in the installation of both covers.
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Lubrication Description

The engine lubrication system is of the force-feed type. The oil is supplied under full pressure to the
crankshaft, connecting rods, valve lash adjusters, and cam phasing system. A controlled volume of oil is
supplied to the camshaft and valve rocker arms. Gravity flow or splash lubricates all other parts. The
engine oil is stored in the oil pan, which is filled through a fill cap in the camshaft cover. A removable oil
level indicator, on the right side of the engine block, is provided to check the oil level. The oil pump is
located in the engine front cover and is driven by the crankshaft. It is a gerotor-style pump, which is a
combination of a gear, and a rotor pump. It is connected by a passage in the cylinder block to an oil
screen and pipe assembly. The screen is submerged in the oil supply and has ample volume for all
operating conditions. Oil is drawn into the pump through the screen and pipe assembly, and a passage in
the crankcase, connecting to the passages in the engine front cover. Oil is discarged from the oil pump to
the oil filter. The oil pressure relief valve limits the oil pressure. The oil filter bypass valve opens when the -
oil filter is restricted to approximately 68.95 kPa (10 psi) of pressure difference between the oil filter inlet
‘and discharge. The oil will then bypass the oil filter and channel unfiltered oil directly to the main oil
galleries of the engine. A full-flow oil filter is mounted to the oil filter adapter on the lower right front side of
the engine. The main oil galleries run the full length of the engine block and cut into the valve lash
adjuster holes to supply oil at full pressure to the valve lash adjusters. Holes are drilled from the
crankshaft bearings to the main oil gallery. Oil is transferred from the crankshaft bearings to the
connecting rod bearings through holes drilled in the crankshaft. Pistons, piston pins, and cylinder walls
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are lubricated by oil splash from the crankshaft and connecting rods. The camshafts and valve rocker
arms are supplied with oil from the oil passages drilled into the camshaft mounting areas.

Crankcase Ventilation System Description

A crankcase ventilation system is used to consume crankcase vapors created during the combustion
process instead of venting them to the atmosphere.

Fresh air is supplied through a filter to the crankcase, the crankcase mixes the fresh air with the blow-by
gases and then passed through a positive crankcase ventilation (PCV) orificed tube (5) into the intake
manifold (3).

The PCV orificed tube (5) restricts the flow rate of the blow-by gases using a 2.1 mm (0.083 in) orifice
located in the camshaft cover tube (5). If abnormal operating conditions arise, the system is designed to
allow excessive amounts of blow-by gases to back flow through the crankcase ventilation fresh air tube
(6) into the air cleaner resonator (1) in order to be consumed by normal combustion.
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Drive Belt System Description
The drive belt system consists of the following components:

The drive belt

The drive belt tensioner

The drive belt idler pulley

The crankshaft balancer pulliey

The accessory drive component mounting brackets
The accessory drive components

o 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

o 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.

Exhaust Camshaft Position Actuator Description

The camshaft position actuator is bolted to the front of the exhaust camshaft and is integral with the
sprocket. The actuator and sprocket can only be replaced as one unit. The actuator has a hydraulically
actuated piston located in the hub. The piston has an internal helical spline that slides in mesh with the
gear. As the piston moves, the piston and gear mechanism changes the timing of the exhaust camshaft,
relative to the cam drive sprocket. When oil pressure is applied to one side of the piston, the cam moves
clockwise and timing is advanced. When oil pressure is applied to the other side of the piston the cam
moves counter-clockwise to retard timing. The total range of actuator rotation is 0 to 25 camshaft
degrees. At idle, the exhaust camshaft position actuator is at full advance or 0 degrees.

O O O O O
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Engine Mechanical - 3.7L (LLR)
General Specifications

Specifications o0
: - English: -

Engine Type In-Line-5

Displacement ' 3.7L l 223 cu in
RPO LLR

VIN E

Bore 95.5 mm 3.76 in
Stroke 102 mm 4.02in
Compression Ratio 10.3:1

Engine Compression Test 1482 kPa | 215 psi
Firing Order 1-3-5-4-2

Spark Plug Gap 1.14-125mm |  0.044-0.050 in
Crankshaft Main Bearing Bore Diameter 78.070-78.088 mm 3.0760-3.0766 in
Cylinder Bore Diameter 95.490-95.506 mm 3.7623-3.7629 in
Cylinder Bore Out-of-Round 0.013 mm 0.0005 in
Cylinder Head Deck Surface Flatness 0.08 mm 0.003 in
Cylinder Sleeve Recession 0.015 mm 0.0006 in

‘Camshaft End Play - Exhaust 0.045-0.215mm | 0.0017-0.0084 in

Camshaft End Play - Intake 0.051-0.201 mm 0.0020-0.0079 in
Camshaft Journal Diameter - All Intake and Exhaust #2-#7 | 26.936-26.960 mm 1.0612-1.0622 in
Camshaft Journal Diameter - Exhaust #1 29.936-29.960 mm 1.1794-1.1804 in
Camshaft Journal to Bore Clearance 0.040-0.085 mm 0.0015-0.0033 in

Connecting Rod Bearing Clearance 0.021-0.065 mm 0.0008-0.0025 in
Connecting Rod Bore Diameter - Bearing End 60.332-60.338 mm 2.3749-2.3755in
Connecting Rod Bore Out-of-Round - Bearing End 0.006 mm 0.0002 in

Connecting Rod Side Clearance 0.05-0.35 mm 0.0019-0.0137 in

Crankshaft End Play 0.112-0.388 mm

Crankshaft Main Bearing Clearance 0.012-0.064 mm 0.0004-0.0025 in
Crankshaft Main Journal Diameter 69.968-69.984 mm 2.7567-2.7574 in
Crankshaft Main Journal Out-of-Round 0.005 mm 0.0002 in
Crankshaft Main Journal Taper *0.005mm 0.0002 in

hess - Block Deck 0.003 in
Surface Flatness - Exhaust Manifold Deck 0.08 mm 0.003 in
Surfage Flatness - Intake Mavnifold Deck 0.08 mm 0.003 in
Surface Flatness 7 l 0.08 mm | 0.003 in
Oil Capacity - with Filter 56L 6.0 gts
Oil Capacity - without Filter 51L 5.5 gts
Oil Pressure - Minimum 85 kPa 12 psi at 1200 RPM
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Specnflcatlons

St - Application “Metric [ Englleh

Oil Pump S ST ey 5
Gear Diameter - Drive 73.415-73.370 mm 2.893-2.891 in
Gear Diameter - Driven 87-86.975 mm 3.428-3.426 in
Gear Pocket - Depth 15.609-15.584 mm 0.615-0.614 in
Gear Pocket - Diameter 87.065-87.040 mm 3.430-3.429 in
Gear Thickness - Drive 15.546-15.521 mm 0.613-0.611 in
Gear Thickness - Driven 15.360-15.511 mm 0.605-0.611 in
Lobe Inner Diameter - Maximum 11.9 mm 0.469 in
Relief Valve- to Bore Clearance 2.57-1.63 mm -0.101-0.064 in
Plston ngs ' i e i
Piston Ring End Gap First Compressnon Ring 0.2-0.4 mm 0.0079-0.0157 in
Piston Ring End Gap - Second Compression Ring 0.36-0.51 mm 0.0142-0.0201 in

Piston Ring End Gap - Oil Control Ring

0.250-0.760 mm

0.0098-0.0299 in

Piston Ring to Groove Clearance - First Compression
Ring

0.043-0.093 mm

0.0017-0.0037 in

Piston Ring to Groove Clearance - Second Compression
Ring

0.053-0.093 mm

0.0021-0.0037 in

Piston Ring to Groove Clearance O|| Control ng
Plstons and Pins it :

0.059-0.215 mm

0.0023-0.0085 in

Piston - Piston Dlameter

92.963-92.977 mm |

3.6627-3.6633 In

Piston - Piston Pin Bore Diameter

23.002-23.008 mm

0.9056-0.9058 in

Piston - Piston to Bore Clearance

0.013-0.043 mm

0.0004-0.0017 in

Pin - Piston Pin Clearance to Connecting Rod Bore

0.001-0.018 mm

0.0004-0.0007 in

Pin - Piston Pin Clearance to Piston Pin Bore

0.003-0.012 mm

0.00012-0.0005 in

Pin - Piston Pin Diameter »

22.996-22.999 mm

0.9054-0.9055 in

jVaIve System

Valves - Valve Face Runout

0.038 mm

0.0015 in

Valves - Valve Seat Runout

0.05 mm

0.002 in

Valves - Valve Stem-to-Guide Clearance - Exhaust

0.0375-0.0775 mm

0.0015-0.0030 in

Valves - Valve Stem-to-Guide Clearance - Intake 0.030-0.065 mm 0.0011-0.0025 in
. . 211-233 N at 47.4-52.4 1b at
Valve Springs - Valve Spring Load - Closed 35 mm 1379 in
. . 578-632 N at 130-142 Ib at
Valve Springs - Valve Spring Load - Open 24.5 mm 0.965 in

Fastener Tlghtemng Specmcatlons

_Specifications
. Appllcatlon = : English’’
A/C Compressor Hose/Plpe Bracket Bolt 9N-m 80 1lbin
A.l.LR. Cover Stud 25 N'm 18 Ib ft
Balance Shaft Retaining Bolt 10 N'm 89 Ibin
Balance Shaft Chain Guide Bolt 10 N'm 891bin
Balance Shaft Chain Tensioner Bolt 10 N'm 891bin
Battery Negative Cable to Engine Block Bolt 35 N'm 26 1bin
Battery Positive Cable to Starter Terminal Nut 9N'm 80 lbin
Camshaft Cap Bolt 12 N'm 106 Ib in
Camshaft Cover Bolt 10 N'm 891bin
Camshaft Position Actuator Valve Bolt 10 N'm 891bin
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- | Specifications =

~_Metric | English
Connecting Rod Cap Bolt
o First Pass 25N'm | 181Ibft
¢ Final Pass 110 degrees
Coolant Temperature Sensor 16Nm | 121Ibft
Crankshaft Balancer Bolt
o _First Pass 150N'm | 1101bft

e Final Pass

180 degrees

Crankshaft Main Bearing Cap Bolt

o First Pass 25N'm | 181Ibft

o Final Pass 180 degrees
Crankshaft Position Sensor Bolt 10 N'm 891bin
Crankshaft Rear Oil Seal Housing Bolt 10 N'm 89 1b in
Cylinder Head Access Hole Plug - Plastic 5N-m 44 1bin
Cylinder Head Bolt - 12

s First Pass 30Nm | 221Ibft

¢ Final Pass

155 degrees

Cylinder Head End Bolts - 2 Short

o First Pass 7N'm | 62lbin

e Final Pass 60 degrees
Cylinder Head End Bolts - 1 Long

o First Pass 7Nm | 62lbin

¢ Final Pass 120 degrees
Cylinder Head Oil Gallery Plug - 38 N'm 28 b ft
Differential Carrier Assembly Bushing to Frame Bolt 152 N'm 112 1b ft
Drive Belt Idler Pulley Bolt 50 N'm 37 b ft
Drive Belt Tensioner Bolt 50 N'm 37 b ft
Engine Block Coolant Plug 50 N'm 37 Ib ft
Engine Block Oil Gallery Plug - Side 35 N'm 26 Ib ft
Engine Flywheel Bolt

' o First Pass 40Nm | 301Ibft

s Final Pass 45 degrees
Engine Front Cover Bolt 10 N'm 891bin
Engine Front Cover - Center - Small Bolt 8 N-m 711bin
Engine Front Cover Spacer Bolt 10 N'm 89 1bin
Engine Front Lift Bracket Bolt

o First Pass 5Nm 44 1bin

¢ Final Pass 50 N'm 37 Ib ft
Engine Mount Bolt 50 N'm 37 Ib ft
Engine Mount-to-Frame Bracket Bolt 85 N'm 63 Ib ft
Engine Wiring Ground Lead Bolt 20 N'm 151b ft
Engine Wiring Harness Bracket Bolt 10 N'm 89 Ib ft
EVAP Purge Solenoid Valve Bolt 10 N'm 89 lbin
Exhaust Camshaft Actuator Bolt

o First Pass 25N'm | 181Ibft

e Final Pass 135 degrees
Exhaust Camshaft Position Sensor Bolt 10Nm | 89lbin
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Specifications™

. : Application Metric | English-

Exhaust Manifold Bolt .

s First Pass 20 N'm 15 Ib ft

e Second Pass 20 N'm 151b ft

e Final Pass 20 N'm 15 b ft
Exhaust Manifold Heat Shield Nut 10 N'm 89 1bin
Exhaust Manifold Heat Shield Stud 10 N'm 891bin
Fuel Hose/Pipe Bracket Nut 20 N'm 15 |b ft
Fuel Injector Rail Bolt 10 N'm 891bin
Fuel Pressure Regulator Bolt 8 N'm 701bin
Generator Mounting Bolt 50 N-m 37 lbin
Heater Inlet Pipe Bolt 10 N'm 891bin
Heater Outlet Fitting 45 N'm 33 Ibft
Ignition Control Module Bolt 10 N'm 891bin
Heater Outlet Hose/Pipe Bracket to Left Engine Mount Bolt 9N'm 80 Ibin
Intake Camshaft Position Sensor Bolt 10 N'm 891bin
Intake Camshaft Sprocket Bolt

o First Pass 20Nm | 15Ibft

e Final Pass

100 degrees

Intake Manifold Bolt 10 N'm 891bin
Knock Sensor 25 N'm 18 Ib ft
Oil Filter ~ 30 N'm 22 Ib ft
Oil Filter Adapter 50 N-m 37 bt
Oil Filter Bypass Hole Plug 14 N'm 124 |b in
Oil Level Indicator Tube Bolt 10 N'm 89 1bin
Oil Pan Bolt - Ends 10 N'm 89 1bin
Oil Pan Bolt - Sides 25 N'm 18 Ib ft
Oil Pan Drain Plug 26 N'‘m 19 b ft
Oil Pressure Switch 20 N'm 15 1b ft
Oil Pump Cover Bolt 10 N'm 89 1bin
Oil Pump Pipe and Screen Assembly Bolt 10 N'm 891bin
Oil Pump Pressure Relief Valve Plug 14 N'-m 124 1bin
Power Steering Pump Bolt 25 N'm 18 Ib ft
Power Steering Pump Bracket Bolt 50 N'-m 37 b ft
Spark Plug 18 N'm 13 b ft
Starter Motor Bolt 50 N'm 37 Ib ft
Starter Motor Nut 50 N'm 37 b ft
Starter Motor Stud 16 N'm 12 b ft
Starter Solenoid -S Terminal Nut 3.5 N'm 311bin
[Thermostat Housing bolt 10 N'm 89 1bin
Throttle Control Module Bolt 10 N'm 89 1bin
Timing Chain Tensioner Bolt 25 N'm 18 Ib ft
Timing Chain Tensioner Guide Bolt 18 N'm 13 |b ft
Timing Chain Tensioner Shoe Bolt 25 N'm 18 Ib ft
Timing Chain Top Guide Bolt 10 N'm 89 1bin
Torque Converter Bolts 60 N'-m 44 b ft
Transmission Mounting Bolts 50 N-m 37 1bft
Transmission Oil Cooler Pipes Bracket Bolt 20 N'm 15 Ib ft
\Water Outlet Bolt 10 N'm 89 1bin
\Water Pump Bolt 10 N'm 89 Ib in
\Water Pump Pulley Bolt 25 N'm 18 Ib ft
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Engine Component Description

Engine Block

The lost foam all aluminum engine block utilizes a deep skirt design for increased rigidity. The cylinders
are positioned in a straight in-line orientation. The crankshaft bearing caps have a bearing beam or
"ladder" for enhanced structural rigidity and vibration reduction.

Oil Pan

A single piece cast aluminum oil pan contributes to crankshaft and block rigidity while reducing overall
weight. The oil pan bolts to the bell housing as well as the block. This eliminates points of vibration and
makes the complete powertrain act as a single casting. Jack screws are used to remove the oil pan.
Crankshaft

The crankshaft is a nodular iron design with 7 main bearings.

Connecting Rods

The connecting rods are forged powdered metal. The connecting rods and caps are of a fractured split
design to improve durability and reduce internal friction. Care must be taken to ensure the mating
surfaces are not damaged during service procedures.

Pistons

The pistons are a full-floating design. The piston pins are a slip fit in the bronze bushed connecting rod
and are retained in the piston by round wire retainers. There are 2 compression rings and 1 oil control

ring.

Cylinder Head

The cylinder head is also made of the lost foam aluminum for lighter weight and rapid heat dissipation.
There are 4 valves per cylinder and the ports are of a high swirl design for improved combustion. The
cylinder head gasket consists of a steel laminated construction.

Valve Train

The engine utilizes dual overhead camshafts and roller followers for reduced friction, which results in
improved gas mileage.

Fuel System

A new electronic throttle control syste‘m is used on the engine. A throttle actuator control or TAC system
eliminates cable linkage from the pedal to the throttle control module. All throttle movements are
- controlled by the powertrain control module (PCM).

Oil Pump

The oil pump is gear driven directly from the crankshaft. The oil pump drive gear is a slip fit to the
crankshaft. .

Engine Covers

There is a front engine cover and a rear engine cover, both are made of aluminum. The front engine
cover and rear engine cover have "T" sealing joints and need to be removed after the oil pan. The front
and rear covers need to be installed before the oil pan. Jack screws are used to remove the covers.
Guide pins are used to aid in the installation of both covers.
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Lubrication Description

The engine lubrication system is of the force-feed type. The oil is supplied under full pressure to the
crankshaft, connecting rods, valve lash adjusters, and cam phasing system. A controlled volume of oil is
supplied to the camshaft and valve rocker arms. Gravity flow or splash lubricates all other parts. The
engine oil is stored in the oil pan, which is filled through a fill cap in the camshaft cover. A removable oil
level indicator, on the right side of the engine block, is provided to check the oil level. The oil pump is
located in the engine front cover and is driven by the crankshaft. It is a gerotor-style pump, which is a
combination of a gear, and a rotor pump. It is connected by a passage in the cylinder block to an oil
screen and pipe assembly. The screen is submerged in the oil supply and has ample volume for all
operating conditions. Oil is drawn into the pump through the screen and pipe assembly, and a passage in:
the crankcase, connecting to the passages in the engine front cover. Oil is discarged from the oil pump to
the oil filter. The oil pressure relief valve limits the oil pressure. The oil filter bypass valve opens when the
oil filter is restricted to approximately 68.95 kPa (10 psi) of pressure difference between. the oil filter inlet
and discharge. The oil will then bypass the oil filter and channel unfiltered oil directly to the main oil
galleries of the engine. A full-flow oil filter is mounted to the oil filter adapter on the lower right front side of
the engine. The main oil galleries run the full length of the engine block and cut into the valve lash
adjuster holes to supply oil at full pressure to the valve lash adjusters. Holes are drilled from the
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crankshaft bearings to the main oil gallery. Oil is transferred from the crankshaft bearings to the
connecting rod bearings through holes drilled in the crankshaft. Pistons, piston pins, and cylinder walls
are lubricated by oil splash from the crankshaft and connecting rods. The camshafts and valve rocker
arms are supplied with oil from the oil passages drilled into the camshaft mounting areas.

Crankcase Ventilation System Description

A crankcase ventilation system is used to consume crankcase vapors created during the combustion
process instead of venting them to the atmosphere.

Fresh air is supplied through a filter to the crankcase, the crankcase mixes the fresh air with the blow-by
gases and then passed through a positive crankcase ventilation (PCV) orificed tube (5) into the intake
manifold (3). :

The PCV orificed tube (5) restricts the flow rate of the blow-by gases using a 2.1 mm (0.083 in) orifice
located in the camshaft cover tube (5). If abnormal operating conditions arise, the system is designed to
allow excessive amounts of blow-by gases to back flow through the crankcase ventilation fresh air tube
(6) into the air cleaner resonator (1) in order to be consumed by normal combustion.
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Drive Belt System Description
The drive belt system consists of the following components:

The drive belt

The drive belt tensioner

The drive belt idler pulley

The crankshaft balancer pulley

The accessory drive component mounting brackets
The accessory drive components

o 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

o 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.

Exhaust Camshaft Position Actuator Description

The camshaft position actuator is bolted to the front of the exhaust camshaft and is integral with the
sprocket. The actuator and sprocket can only be replaced as one unit. The actuator has a hydraulically
actuated piston located in the hub. The piston has an internal helical spline that slides in mesh with the
gear. As the piston moves, the piston and gear mechanism changes the timing of the exhaust camshaft,
relative to the cam drive sprocket. When oil pressure is applied to one side of the piston, the cam moves
clockwise and timing is advanced. When oil pressure is applied to the other side of the piston the cam
moves counter-clockwise to retard timing. The total range of actuator rotation is 0 to 25 camshaft
degrees. At idle, the exhaust camshaft position actuator is at full advance or O degrees.

O 0 0 0 O
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Engine Cooling
Fastener Tlghtenlng Specmcatlons

G Specnflcatlon
. o Appllcatlon R v Metric. Ejllsh L
Alr Condltlomng (A/C) Condenser to Radlator Bolt 28 N'm 21 1b ft
Coolant Heater 50 N'm 37 Ib ft
Coolant Recovery Reservoir Bolt (at Wheelhouse Panel) 12 N'm 106 Ibin
Coolant Recovery Reservoir Bolt (to Bracket) 10 N'm 89 1bin
Fan Blade Bolt 27 N'm 20 Ib ft
Fan Clutch Nut 56 N'm 41 1b ft
Radiator Mounting Bracket Bolt 28 N'm 21 1b ft
Thermostat Housing Bolt 10 N'm 891bin
Water Outlet Housing Bolt 10 N'm 891bin
Water Pump Bolt 10 N'm 89 1bin
Water Pump Pulley Bolt 25 N'm 18 Ib ft

Cooling System Description and Operation

Coolant Heater

The optional engine coolant heater (RPO K05) operates using 110-volt AC external power and is
designed to warm the coolant in the engine block area for improved starting in very cold weather -29°C (-
20°F). The coolant heater helps reduce fuel consumption when a cold engine is warming up. The unit is
equipped with a detachable AC power cord. A weather shield on the cord is provided to protect the plug
when not in use.

Cooling System

The cooling system's function is to maintain an efficient engine operating temperature during all engine
speeds and operating conditions. The cooling system is designed to remove approximately one-third of
the heat produced by the burning of the air-fuel mixture. When the engine is cold, the coolant does not
flow to the radiator until the thermostat opens. This allows the engine to warm quickly.

Cooling Cycle

~ Coolant flows from the radiator outlet and into the water pump inlet. Some coolant flows from the water
pump, to the heater core, then back to the water pump. This provides the passenger compartment with

heat and defrost capability as the coolant warms up.

Coolant also flows from the water pump outlet and into the engine block. In the engine block, the coolant

circulates through the water jackets surrounding the cylinders where it absorbs heat.

The coolant then flows through the cylinder head gasket openings and into the cylinder heads. In the

cylinder heads, the coolant flows through the water jackets surrounding the combustion chambers and

valve seats, where it absorbs additional heat.

From the cylinder heads, the coolant flows to the thermostat. The flow of coolant will either be stopped at

the thermostat until the engine reaches normal operating temperature, or it will flow through the

thermostat and into the radiator where it is cooled. At this point, the coolant flow cycle is completed.

Efficient operation of the cooling system requires proper functioning of all cooling system components.

The cooling system consists of the following components:

Coolant

The engine coolant is a solution made up of a 50-50 mixture of DEX-COOL and suitable drinking water.
The coolant solution carries excess heat away from the engine to the radiator, where the heat is
dissipated to the atmosphere.

Radiator

The radiator is a heat exchanger. It consists of a core and two tanks. The aluminum core is a tube and fin
crossflow design that extends from the inlet tank to the outlet tank. Fins are placed around the outside of
the tubes to improve heat transfer to the atmosphere.
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The inlet and outlet tanks are a molded, high temperature, nylon reinforced plastic material. A high
temperature rubber gasket seals the tank flange edge to the aluminum core. The tanks are clamped to
the core with clinch tabs. The tabs are part of the aluminum header at each end of the core.

The radiator also has a drain cock located in the bottom of the left hand tank. The drain cock unit includes
the drain cock and drain cock seal.

The radiator removes heat from the coolant passing through it. The fins on the core transfer heat from the
coolant passing through the tubes. As air passes between the fins, it absorbs heat and cools the coolant.

Pressure Cap

The pressure cap seals the cooling system. It contains a blow off or pressure valve and a vacuum or
atmospheric valve. The pressure valve is held against its seat by a spring, which protects the radiator
from excessive cooling system pressure. The vacuum valve is held against its seat by a spring, which
permits opening of the valve to relieve vacuum created in the cooling system as it cools off. The vacuum,
if not relieved, might cause the radiator and/or coolant hoses to collapse.

The pressure cap allows cooling system pressure to build up as the temperature increases. As the
pressure builds, the boiling point of the coolant increases. Engine coolant can be safely runata
temperature much higher than the boiling point of the coolant at atmospheric pressure. The hotter the
coolant is, the faster the heat transfers from the radiator to the cooler, passing air.

The pressure in the cooling system can get too high. When the cooling system pressure exceeds the
rating of the pressure cap, it raises the pressure valve, venting the excess pressure.

As the engine cools down, the temperature of the coolant drops and a vacuum is created in the cooling
system. This vacuum causes the vacuum valve to open, allowing outside air into the surge tank. This
equalizes the pressure in the cooling system with atmospheric pressure, preventing the radiator and
coolant hoses from collapsing.

Coolant Recovery System

The coolant recovery system consists of a plastic coolant recovery reservoir and overflow tube. The
recovery reservoir is also called a recovery tank or expansion tank. It is partially filled with coolant and is
connected to the radiator fill neck with the overflow tube. Coolant can flow back and forth between the
radiator and the reservoir.

In effect, a cooling system with a coolant recovery reservoir is a closed system. When the pressure in the
cooling system gets too high, it will open the pressure valve in the pressure cap. This allows the coolant,
which has expanded due to being heated, is allowed to flow through the overflow tube and into the
recovery reservoir. As the engine cools down, the temperature of the coolant drops and a vacuum is
created in the cooling system. This vacuum opens the vacuum valve in the pressure cap, allowing some
of the coolant in the reservoir to be siphoned back into the radiator. Under normal operating conditions,
no coolant is lost. Although the coolant level in the recovery reservoir goes up and down, the radiator and
cooling system are kept full. An advantage to using a coolant recovery reservoir is that it eliminates
almost all air bubbles from the cooling system. Coolant without bubbles absorbs heat much better than
coolant with bubbles.

Cooling Fan and Clutch

The engine cooling fan and clutch are driven by the crankshaft via the drive belt. The cooling fan draws
air through the radiator to improve the transfer of heat from the coolant to the atmosphere. As the fan
blades spin, they pull cool, outside air past the radiator core. The fan clutch drives the cooling fan. The
fan clutch controls the amount of torque that is transmitted from the crankshaft to the fan blades. The
clutch allows more torgue to engage on the fan when the engine operating temperature increases and/or
the vehicle speed is low. As the torque increases, the fan turns more quickly. The fan clutch decreases
the torque applied to the cooling fan when the engine temperature decreases and/or the vehicle speed is
high. As the torque decreases, the fan speed decreases. '

Air Baffles and Seals

The cooling system uses deflectors, air baffles and air seals to increase cooling systen”'n capability.
Deflectors are installed under the vehicle to redirect airflow beneath the vehicle and through the radiator
to increase engine cooling. Air baffles are also used to direct airflow through the radiator and increase
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cooling capability. Air seals prevent air from bypassing the radiator and A/C condenser, and prevent
recirculation of hot air for better hot weather cooling and A/C condenser performance.

Water Pump
The water pump is a centrifugal vane impeller type pump. The pump consists of a housing with coolant
inlet and outlet passages and an impeller. The impeller is mounted on the pump shaft and consists of a
series of flat or curved blades or vanes on a flat plate. When the impeller rotates, the coolant between the
vanes is thrown outward by centrifugal force.

The impeller shaft is supported by one or more sealed bearings. The sealed bearings never need to be
lubricated. Grease cannot leak out, dirt and water cannot get in as long as the seal is not damaged or
worn.

The purpose of the water pump is to circulate coolant throughout the cooling system. The water pump is
driven by the crankshaft via the drive belt.

Thermostat

The thermostat is a coolant flow control component. It's purpose is to help regulate the operating
temperature of the engine. It utilizes a temperature sensitive wax-pellet element. The element connects to
a valve through a small piston. When the element is heated, it expands and exerts pressure against the
small piston. This pressure forces the valve to open. As the element is cooled, it contracts. This
contraction allows a spring to push the valve closed.

When the coolant temperature is below the rated thermostat opening temperature, the thermostat valve
remains closed. This prevents circulation of the coolant to the radiator and allows the engine to warm up.
After the coolant temperature reaches the rated thermostat opening temperature, the thermostat valve will
open. The coolant is then allowed to circulate through the thermostat to the radiator where the engine
heat is dissipated to the atmosphere. The thermostat also provides a restriction in the cooling system,
after it has opened. This restriction creates a pressure difference which prevents cavitation at the water
pump and forces coolant to circulate through the engine block.

Transmission Oil Cooler

The transmission oil cooler is a heat exchanger. It is located inside the right side end tank of the radiator.
The transmission fluid temperature is regulated by the temperature of the engine coolant in the radiator.

The transmission oil pump, pumps the fluid through the transmission oil cooler line to the transmission oil
cooler. The fluid then flows through the cooler where the engine coolant absorbs heat from the fluid. The
~ fluid is then pumped through the transmission oil cooler return line, to the transmission.

¢
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Engine Electrical

Fastener T|ghten|ng Specmcatlons

i .- Specification
e R Apphcatlon - Metric: _English
Battery Cables to Battery Nut 9 N'm 80 Ibin
Battery Negative Cable to Battery Tray Bolt 9 N'm 80 Ibin
Battery Negative Cable to Engine Block Bolt 35 N'm 26 Ib ft
Battery Positive Cable to Starter Terminal Nut 9 N'm 80 1bin
Battery Positive Cable to Underhood Fuse Block Nut 9 N'm 80 Ibin
Battery Retainer Nut 15 N'm 11 1b ft
Generator Mounting Bolt 50 N'm 37 1b ft
. |Generator Output BAT Terminal Nut 20 N'm 151b ft
Generator Positive Cable to Underhood Fuse Block Nut 9 N'm 80 1lbin
Starter Motor Mounting Fastener 50 N'm 37 1b ft
Starter Solenoid S Terminal Nut 3.5 N'm 31lbin |

Battery Usage

Cold Crank:ng Amperage (CCA)'

Reserve Capacity Rating 90 Minutes
Replacement Battery Number 86-7YR

Battery Temperature vs Minimum Voltage

. Estimated Temperature °C.

_Minimum Voltage =

70 or above 21 or above 9.6
50 10 9.4

32 0 9.1

15 -10 8.8

0 -18 8.5
Below 0 Below -18 8.0

Generator Usage

__Engine . . - | Rated Output AMPS == | =

“Load Test Output AMPS - -

Gasoline Engme 100 A

70 A

Battery Description and Operation

Caution

Batteries produce explosive gases, contain corrosive acid, and supply levels of electrical current
high enough to cause burns. Therefore, to reduce the risk of personal injury when working near a

battery:

Always shield your eyes and avoid leaning over the battery whenever possible.
e« Do not expose the battery to open flames or sparks.

Do not allow the battery electrolyte to contact the eyes or the skin. Flush immediately and
thoroughly any contacted areas with water and get medical help.

Follow each step of the jump starting procedure in order.

Treat both the booster and the discharged batteries carefully when using the jumper

cables.
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GER/POISON
PO 1@ b o
¥ siewp ™ i

" 1 SULFURIC
EXPLOSHE B .oy B ACID
GASEScancase U . ?fﬁﬂ'éi 1 Ef&ﬁﬁé’ssé oR
BLINONRESS OR INJURY « SMOKING SEVERE BURNS
FLUSH EYES GET
IMMEDIATELY MEDICAL
WITH WATER HELP FAST

KEEP OUT OF THE REACH OF CHILDREN.
DO NOT TIP. DD NOT OPEN BATTERY!

The maintenance free battery is standard. There are no vent plugs in the cover. The battery is completely
sealed except for two small vent holes in the side. These vent holes allow the small amount of gas that is
produced in the battery to escape.

The battery has three functions as a major source of energy:
o Engine cranking
s Voltage stabilizer _
« Alternate source of energy with generator overload.

The battery specification label (example below) contains information about the following:
e The test ratings

o The original equipment catalog number
¢ The recommended replacement model number

CATALOG NO.

1819

CCA LOAD TEST
770 380

REPLACEMENT MODEL
100-6YR

A battery has 2 ratings:

e Reserve capacity
o Cold cranking amperage

When a battery is replaced use a battery with similar ratings. Refer to the battery specification label on
the original battery or refer to Battery Usage .
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Reserve Capacity

Reserve capacity is the amount of time in minutes it takes a fully charged battery, being discharged at a
constant rate of 25 amperes and a constant temperature of 27°C (80°F) to reach a terminal voltage of
10.5 V. Refer to Battery Usage for the reserve capacity rating of the original equipment battery.

Cold Cranking Amperage
The cold cranking amperage is an indication of the ability of the battery to crank the engine at cold
temperatures. The cold cranking amperage rating is the minimum amperage the battery must maintain for

30 seconds at -18°C (0°F) while maintaining at least 7.2 volts. Refer to Battery Usage for the cold
cranking amperage rating for this vehicle.

Circuit Description

The battery positive terminal supplies Battery Positive voltage to the under hood fuse block and the rear
fuse block. The under hood fuse block provides a cable connection for the generator and a cable
connection for the starter.

The battery negative terminal is connected to chassis ground G305 and supplies ground for the AD
converter in the DIM.

Starting System Description and O‘peration

The PG starter motors are non-repairable starter motors. They have pole pieces that are arranged around
the armature within the starter housing. When the solenoid windings are energized, the pull-in winding
circuit is completed to ground through the starter motor. The hold-in winding circuit is completed to
ground through the solenoid. The windings work together magnetically to pull in and hold in the plunger.
The plunger moves the shift lever. This action causes the starter drive assembly to rotate on the armature
shaft spline as it engages with the flywheel ring gear on the engine. At the same time, the plunger closes
the solenoid switch contacts in the starter solenoid. Full battery voltage is then applied directly to the
starter motor and it cranks the engine.

As soon as the solenoid switch contacts close, current stops flowing thorough the pull-in winding as
battery voltage is now applied to both ends of the windings. The hold-in winding remains energized; its
magnetic field is strong enough to hold the plunger, shift lever, starter drive assembly, and solenoid
switch contacts in place to continue cranking the engine. When the engine starts, the pinion gear overrun
sprag protects the armature from excessive speed until the switch is opened.

When the ignition switch is r<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>