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Product Information
2006 Monte Carlo: A New Look For an On-Track Winner

The aggressively styled 2006 Chevy Monte Carlo heats up the sizzling mid-car segment with enhanced
premium-quality features, racing-inspired styling, a new family of powerful engines, as well as thoughtful
attention to detail. A new look for the front and rear fascias — including bold headlamps and taillamps — is
complemented by revised suspension systems that deliver comfortable, quiet and more confident ride
and handling characteristics. These new ingredients improve on an already popular recipe for driving
satisfaction.

Monte Carlo draws on a rich NASCAR stock car racing legacy — the most successful nameplate in the
sport’s history — to offer one of the industry’s only true midsize personal coupes. The vehicle has
remained true to the roots of style and performance established at its introduction in 1970.

“For '06, Monte Carlo delivers more of the performance and style demanded by customers, but with an
increased emphasis on comfort, roominess and driving manners,” said Brent Dewar, General Motors
North America vice president of marketing and advertising . “We fine-tuned the details to deliver a value-
driven vehicle that delivers unexpected refinement.”

A new family of premium-feature V-6 engines is available in LS, LT and LTZ models, including a 211-
horsepower (157 kw) 3500 3.5L V-6 and an available 3900 3.9L V-6 that uses variable valve timing and
variable intake technology to help deliver 242 horsepower (180 kw) and 242 Ib.-ft. (328 Nm) of torque.*
The muscular Monte Carlo SS has a new 5.3L small-block V-8 that's good for 303 horsepower (226 kw)
and 323 Ib.-ft. (438 Nm) of torque. The 5.3L V-8 uses Displacement on Demand technology to regulate
between eight-cylinder and four-cylinder operation, providing up to 8 percent improved fuel economy in
certain driving conditions.

All engines are matched to the Hydra-Matic 4T65-E four-speed automatic transmission. This smooth
shifting transmission is renowned for its durability and strength with high-torque engines. The version
mated with the 5.3L V-8 is enhanced to match the engine’s increased torque output.

Highlights for the 2006 Monte Carlo include:

All-new family of 3.5L and 3.9L V-6 engines in LS, LT and LTZ models

Standard 5.3L small-block V-8 with Displacement on Demand technology in SS model
Hydra-Matic 4T65-E four-speed automatic transmission mated to all engines; enhanced version
used with 5.3L V-8

Modified exterior styling with bold headlamps and taillamps

Retuned suspensions with wider front track

New family of 16-, 17- and 18-inch wheels and tires

Enhanced ABS and traction control

Revised interior with high-quality attention to detail, including improved seat upholstery stitching,
low-gloss IP components and jewel-like IP details

High-quality Nuance Sandstone leather seating (available)

New family of audio systems

Standard dual-stage frontal air bags

Available side seat-mounted air bags for front passengers ( Monte Carlo )

Factory-installed remote vehicle starter available

Standard OnStar

Design details

Monte Carlo has a revised look, both inside and out. The exterior features large headlamps that have a
premium, jeweled appearance with three independent lighting units. These details complement other
high-quality attributes to provide an overall feeling of solidity. Also, new, flat-blade windshield wipers are
used to provide consistent pressure on the glass, which helps eliminate streaking and wind noise. All
models receive a sporty rear spoiler.
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The Monte Carlo SS has a distinct front-end appearance, with a dual-split grille that has a black-diamond
crosshatch pattern. The rear spoiler is unique, too, suggesting the purposefulness of NASCAR spoilers.
Corvette-inspired bright exhaust outlets also are standard on the Monte Carlo SS.

Inside, the seats have a cleaner, simpler and more tailored appearance. Uplevel, available Nuance
leather-covered seating features premium deck seams around their perimeter and French seams on the
center cushions. The seats also have firmer cushions and increased lumbar support that provide more
comfort, especially during long drives.

A revised cockpit-style instrument panel with a new instrument layout and control center stack is woven
into ‘06 models, along with a sportier shifter with chrome accents. The Monte Carlo features premium
materials throughout the interior and trunk area, including low-gloss trim and tight tolerances. Tight gaps
and flush fitment throughout demonstrate quality and attention to detail.

Comfort and convenience are paramount to coupe buyers and Monte Carlo delivers with:

e Available dual-zone climate control system with up to 12 degrees F temperature setting difference
between the two front zones

e Available factory-installed remote vehicle start system with a 197-foot (60-meter) range and
automatic climate pre-conditioning to warm or cool the vehicle prior to entry

e Easier-to-read, more informative gauge cluster and driver information center — with more than 50
alerts, depending on the vehicle’s equipment
Standard easy-to-access, steering wheel-mounted cruise control buttons
Steering wheel radio controls on uplevel models

o Available leather-trimmed, heated driver and front passenger seats

A new family of audio systems also debuts on the '06 Monte Carlo . The three systems feature new,
simple-to-operate radios that are compatible with the enhanced OnStar system. The base CD-radio
includes a six-speaker system. An uplevel MP3/CD-radio is configured for XM Satellite Radio, with a two-
line, 32-character reconfigurable display and the capability to select between AM, FM and XM stations
without having to reset the frequency. An uplevel ICDX radio adds an in-dash six-CD changer. Monte
Carlo also offers a premium Bose audio system.

All radios include a standard auxiliary input for external devices, such as an iPod or MP3 player, to be
played through the vehicle’s audio system. The input is located in the lower right corner of each radio.

Chassis and suspension

A more robust front-end structure provides a firmer foundation to help reduce noise vibration and
harshness (NVH). It also provides improved steering and handling performance. Fully boxed upper frame
rail assemblies have a wider, deeper and structurally stronger upper front tie bar, with slight machining
differences between V-6 and V-8 models to provide room for the 5.3L small-block V-8 engine. Stronger
ties between the upper and lower rails stiffen the front structure for improved ride and handling and a
large, lower front-of-dash panel has been strengthened. It is constructed from Quiet Steel laminated steel,
which consists of sound deadening material bonded between sheets of steel and reduces resonant sound
from a “clanging” to a muted “thud.”

A stiffer, extruded aluminum engine cradle is used, too, and contributes to a smoother ride with less
vibration. The cradle’s lateral stiffness (at the steering joint) is increased with a new, one-piece machined
rear cross member and new aluminum, load-bearing rear body mounts, which improve handling control.
Models equipped with a V-6 engine have a two-point engine-mounting system, while V-8 models have a
three-point mounting system.

A power rack-and-pinion steering system is standard on all models, with the base LS model now sharing
the same, responsive 13.3:1 steering ratio of uplevel models. All models also receive a quieter, improved
performance power steering pump and fluid reservoirs. The new system optimizes internal flow of the
hydraulic steering fluid within both the pump and the reservoirs.

At the front suspension, a MacPherson strut coil-over-spring independent front suspension with gas-
charged four-valve struts and a stabilizer bar are used. Taller jounce bumpers in the front suspension
help enhance stability and control. The rear suspension uses a trailing arm, tri-link setup with gas-
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charged, four-valve struts and coil springs. A rear stabilizer bar is standard on all models. From these
basic suspension designs, three separate suspension settings are available, each tuned to match the
power and expected performance level of its respective model:

FE2 (16-inch wheels): Standard on the base LS with the 3.5L V-6. It provides improved control over
previous base models without compromising ride quality. Stiff, constant-rate front springs and variable-
rate rear springs are used to provide higher roll rates. Up front, a stiffer torque strut design reduces NVH
and helps provide a smoother, quieter ride. The package includes 16-inch wheels and P225/60R16 ALS
(all-season) Goodyear Integrity radials, specifically developed to provide a quieter ride and increased fuel
economy. A 10-mm (0.4-inch) wider track also is achieved, as the 16-inch wheels each are moved 5 mm
outboard.

FE2 (17-inch wheels): The FE2 suspension also is available with 17-inch wheels and tires for better
high-speed control. This combination is standard with vehicles equipped with the 3.9L V-6. The 3.9L
engine also receives more powertrain damping to help optimize ride quietness, smoothness and handling.
P225/55R17 AL2 (touring) Goodyear Eagle LS2 radials are partnered with the 17-inch aluminum wheels,
providing greater handling capability and more stability during tighter turns.

FE4 (SS model): Monte Carlo SS comes with the FE4 suspension, which is tuned to provide a sporty ride
that complements the 5.3L small-block V-8’s performance. It offers increased stiffness and ride control,
with reduced body lean and greater high-speed stability. The 34-mm hollow front stabilizer bar and 18-
mm solid rear stabilizer bar are larger in diameter than the bars of the two FE2 suspension settings,
providing increased roll control. Eighteen-inch alloy wheels with W-rated P235/50R18 AL3 Goodyear
Eagle RS-A performance tires are included with the FE4 suspension.

Safety and crash avoidance

The Monte Carlo has standard dual-stage frontal air bags and offers new optional side-impact (seat-
mounted) air bags, which help optimize head and torso protection for the driver and front passenger. The
list of other standard and available safety features includes:

e Use of high-strength steel in the engine compartment, torque box and rocker panels reinforces
the structure to protect against front and side impacts

e Animproved four-wheel-disc brake system with all-new front brakes, improved rear brakes and
increased brake boost. The system provides more stopping power and reduced stopping
distances, compared to previous models, as well as smoother and quieter performance, longer
pad life, and more resistance to brake pulsation.

o A new ABS system is standard on all trim levels except the base model. ABS helps provide
improved steering control while preventing wheel lock-up during braking. It also includes
Electronic brake force distribution, which helps provide optimum braking regardless of load,
traction or braking speed.

e An available engine- and brake-managed full-function traction control system works with the ABS
system to help ensure stable acceleration on a variety of road conditions.

e Pretensioners are standard on the front safety belts, which help minimize forward movement
during a frontal collision and new, more effective load-limiting retractors. The retractors have
more “take-up” force, cinching the belt more tightly.

Three-point safety belts for all seating positions.
LATCH (Lower Anchors & Tethers for CHildren) child seat attachment system is included in all
second row seating positions.

e Revised head protection from impacts to the upper interior structure-is provided by energy-
absorbing material placed strategically along the roof rails behind the A-, B- and C-pillars.
Strengthened front seat structure.

Headlamps that provide more down-the-road visibility than previous models, with higher-intensity
bulbs and a new four-bulb burn configuration in which the low beams stay on when the high beam
is activated. :

e Tire Pressure Monitoring System is standard on models equipped with 17- and 18-inch wheels.
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e Anupgraded standard remote keyless entry (RKE) system now provides a second function for
the red panic button. Drivers can use the button to locate their cars, without sounding the panic
alarm.

OnStar-equipped Monte Carlo 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.

The OnStar service standard on the 2006 Monte Carlo includes the General Motors Advanced Automatic
Crash Notification (AACN) system, making crash data available to the participating 911 centers to help
them dispatch the appropriate live-saving personnel and equipment to crash scenes faster.

*  Horsepower and torque SAE 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 third-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.

New For 2006

Enhanced exterior styling with new front and rear fascias; bold headlamps and taillamps
All-new family of 3.5L and 3.9L V-6 engines with variable valve timing

SS model features new 5.3L small-block V-8 with Displacement on Demand technology
Sporty interior with revised instrument panel and controls

New family of audio systems

Standard dual-stage frontal air bags

Available side-impact (seat-mounted) air bags

Standard OnStar

Model Lineup

(éif"j f’J‘r’;‘ VI'_‘; 4| 3900 39LV-6 | 53005.3L V-8 ~ 4-spd auto
— Canada ) (LZ9) (Ls4) | (Hydra-Matic 4T65-E)

LT s 5 - :
LTZ _ S - °
SS - = s ~
*  heavy-duty version

Standard s

Optional 0

Not available -
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Specifications

OverVIew _ .
Models: Chevrolet Monte Carlo LS, LT, LTZ and SS

Body style / driveline: 5-passenger, 2-door, front-engine, front-drive coupe
Construction: 2-sided galvanized steel (except roof); Quiet Steel (F.0.D.)

EPA vehicle class:

mid-size coupe

Manufacturing location:

Oshawa, Ontario, Canada

Key competitors:

primary: Chrysler Sebring; secondary: Honda Accord Coupe, Toyota

Camry Solara

Engines L

3500 3.5L V-6 (LZE 3900 3.9L V-6 (LZ9) 5.3L V-8 (LS4)
Application: LS, LT LT, LTZ SS
Type: 3.5L V-6 3.9L V-6 5.3L V-8
Displacement (cu in / cc): 213 /3490 237 /3880 - 325/5328
Bore & stroke (in / mm): 390x299/99x76 | 3.90x3.31/99x84 | 3.78x3.62/96 x92
Block material: cast iron cast iron cast aluminum

Cylinder head material:

cast aluminum

cast aluminum

cast aluminum

\Valvetrain:

overhead valve, 2
valves per cylinder,
continuously variable
valve timing

overhead valve, 2
valves per cylinder,
continuously variable
valve timing

overhead valve, 2
valves per cylinder,
continuously variable
valve timing , hydraulic
roller lifters

Ignition system:

Quick Sync 58X; direct
Iridium electrode tip /
iridium core spark
plugs, low resistance
spark plug wires

Quick Sync 58X; direct
Iridium electrode tip /
iridium core spark
plugs, low resistance
spark plug wires

coil-near-plug, Iridium

electrode tip / iridium

core spark plugs, low

resistance spark plug
wires

Displacement on

Fuel: sequential fuel injection | sequential fuel injection Demand; sequential fuel
injection
Compression ratio: 9.8:1 9.8:1 10:1

Horsepower (hp/ kw @ rpm):

211/ 157 @ 5900*

242 /180 @ 6000*

303 /226 @ 5600 (est.)

Torque (Ib-ft / Nm @ rpm):

214/ 290 @ 4000*

242 | 328 @ 4400*

323/ 438 @ 44 00 (est.)

(LZ4) regular unleaded; .
Fuel: (LZE) regular unleaded, regular unleaded prerglutm rttacomr_necr"nded
E85-capable ut not require
Maximum engine speed (rpm): 6400 6400 6000

Emissions controls:

close-coupled catalytic
converter, Quick Sync
58X ignition, returnless
fuel rail, fast-response

close-coupled catalytic
converter, Quick Sync
58X ignition, returnless
fuel rail, fast-response

underfloor catalytic
converter, Quick Sync
24X ignition, returnless
fuel rail, fast-response

(mpg city / hwy / combined):

02 02 02
sensor sensor sensor
Estimated fuel economy TBD TBD TBD
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Transmission ; v e
Type: Hydra- Matic 4T65-E, 4-speed automatic, front-
) wheel drive
Gear ratios (:1):
First: 2.92
Second: 1.56
Third: 1.00
Fourth: 0.70
Reverse: 2.38
: 3.5L-2.86:1
Final drive ratio: 3.9L - 3.29:1
5.3L - 3.29:1
3.5L -2.86:1
Overall drive ratio: 3.9L - 3.29:1
] 5.3L —2.93:1

Chassis/Suspension

Suspensior; type

"~ std. with 3.5L. 3.9L: FE1: std with 5.3L: FE3

independent MacPherson strut coil-over-spring, twin-tube dampers

Front: with gas-charged valving; coil springs; hollow 30-mm stabilizer bar
(FE3 has hollow 34-mm stabilizer bar)
independent tri-link coil over strut, twin-tube dampers, variable-rate
Rear: coil springs, 16-mm solid stabilizer bar (FE1); (SS FE3 has dual rate
coil springs, hollow 19.4-mm stabilizer bar)
- |Steering type: power rack-and-pinion (all models)

Steering ratio:

13.3:1 (all models)

Steering wheel turns, lock-to-lock:

3.5Land 3.9L: 2.4
5.3L: 2.3

Turning circle, curb-to-curb (ft / m): -

3.5Land 3.9L: 38/11.6
53L:40/12.2

4-wheel disc with power assist, vented front, solid rear

Rotor diameter x thickness ( mm):

front: 303 x 30;
rear: 278 x 11

ABS

opt. LS, std: LT, LTZ, SS

w/ 3.5L engine

w/ 3.9L engine w/ 5.3L engine

\Wheel size and type:

std: 16 x 6.5-inch, steel
wheel w/ five-spoke
composite wheel cover;

std: 18x 7-inch machine
face or polished finish

std: five-spoke 17x 6.5-inch
machine face aluminum

opt: same size painted wheel aluminum wheel
aluminum wheels
P225/60R16 ALS all- P225/55R17 AL2 touring P235/50R18 W-rated
Tires: season Goodyear Integrity| Goodyear Eagle LS2  |AL3 Goodyear Eagle RS-A
blackwall blackwall

blackwall
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Dimensions
Wheelbase (in / mm): 110.5/ 2807
Overall length (in / mm): 196.7 / 4995
Overall width (in / mm): 72.9/1851
Overall height (in / mm): 55.8 /1418
[Track (in / mm): (all) front: 62.4 / 1585.5; rear: 61.5/ 1562
LS: 3354.2/1521.2
Curb weight (Ib / kg): LT: 3396.2/1540.2
SS: 3489.6 / 1582.6
LS:63/37
Weight distribution (% front / rear): LT: 64/ 36
SS:64/36
Drag coefficient: 0.36
Interior
Front Rear
Seating capacity: All models: 2 All models: 3
Headroom (in / mm): 38.1/968 36.5 /927
Legroom (in / mm): 42.4 /1072 35.8 /909
Shoulder room (in / mm): 58.3 /1481 57.0 /1468
Hip room (in / mm): 55.2 /1402 55.5/1410
Rear pass-through (in / mm): All models: 2 All models: 3
Capacities " o | |
EPA interior volume (cu ft/L): 98.2 /2781
Cargo volume (cu ft/L): 15.8 1 447
Trailer towing maximum (Ib / kg): 1000/ 454
Fuel tank (gal / L): 17.5/ 66.2
3.5L:45/4.3
Engine oil (qt / L): 39L:45/43
5.3L:6.0/5.7
3.5L:11.7/11.1
Cooling system (gt / L): 3.9L:12.2/11.5
5.3L: TBD

*

Horsepower and torque SAE 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 third-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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Vehicle Identification
Vehicle Identification Number (VIN)

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

_ Position efinitio Character | Des

1 Country of Origin 1 Canada
2 Manufacturer G General Motors
3 Make 1 Chevrolet
4 w/B Monte Carlo Base LS
5 Carline/Series w/C Monte Carlo LT

W/D Monte Carlo SS
6 Body Style 2 Two-Door Sedan

Active Manual Belts W/Driver and

7 Restraint System 2 Passenger Supplemental Inflatable

Restraint Frontal

Gas, 6 Cyl, 3.5L, SFI, V6,

1 Flexible Fuel, (Gas/Ethanol), 6 Cyl, 3.5L,
. 1 SFl, V6,
8 Engine Type 8 Gas, 6 Cyl, 3.9L, SFI, V6
C Gas, 8 Cyl, 5.3L, SFI, Alum, Cylinder
Deactivation, GM
9 Check Digit - Check Digit
10 Model Year 6 2006
11 Plant Location 9 Oshawa #1, ON
12-17 Plant Sequence Number w 100001
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VIN Derivative

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

Positon| =~ Definiton @~ |  Character = |  Description
1 GM Division Identifier 1 Chevrolet
2 Model Year 6 2006
3 ' Assembly Plant 9 Oshawa #1
4-9 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:

VIN Derivative Position S Equivalent VIN Position
1 3
2 10
3 11
4-9 12-17
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Engine ID and VIN Derivative Location

The eighth character in the Vehicle Identification Number (VIN) identifies the engine. Adhesive-backed
labels attached to the engine, laser etching or stampings on the engine block indicate the engine unit
number/date code. All engines are stamped with a VIN derivative. For more information on the VIN
“derivative, refer to VIN Derivative above.

3.5L RPO LZ4/LZE Engine VIN Derivative Location(c)

The Vehicle Identification Number for the LZ4 is stamped or laser etched on the front and left side of the
engine block - derivative is nine digits long and can be used to determine if a vehicle contains the original
engine.

The first digit identifies the division.

The second digit identifies the model year.

The third digit identifies the assembly plant.

The fourth through ninth digit are the last six of the Vehicle Identification Number - VIN.
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3.9L RPO LZ9 Engine VIN Derivative Location(c)

The Vehicle Identification Number for the LZ9 is stamped or laser etched on the front and left side of the
engine block - derivative is nine digits long and can be used to determine if a vehicle contains the original
engine.

The first digit identifies the division.

The second digit identifies the model year.

The third digit identifies the assembly plant.

The fourth through ninth digit are the last six of the Vehicle Identification Number - VIN.
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5.3L RPO LS4 Engine VIN Derivative Location(c)

The vehicle identification number (VIN) is located on the left side rear of the engine block (1) and is
typically a 9 digit number stamped or laser-etched onto the engine at the vehicle assembly plant.

The first digit identifies the division.

The second digit identifies the model year.

The third digit identifies the assembly plant.

The fourth through ninth digits are the last 6 digits of the VIN.
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Transmission ID and VIN Derivative Location
Transmission ID and VIN Derivative Location 4T65-E(c)

18

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

19 20 21 22

L\

]
-HYDRA—MATIC

MADE IN U.8A

o xxw H
CODE NO:

Hydra —matic
SERIAL NO. DIV. OF GEN. MTRS. CORP.

l 0,,000 , 000000

[

17 16 15

Goodwrench® Tag Location

Year

Not Used

Remanufacturing Site Code

Serial Number

Julian Date

Year Remanufactured

Model

Transmission Identification Plate Location

(10) Model Year

(11) Line Build

(12) GM Production Code

(13) Julian Date

(14) Shift

(15) Model

(16) Serial Number in Base Code 31
(17) W =Warren Assembly Plant
(18) 4T65-E

(19) Model

(20) Venhicle Identification Number (VIN) Derivative Stamping Location

14

Lj’w
|

—=I611A—6
;[; 71—
SYs

NI
2
2

All automatic transmissions have a metal identification (ID) nameplate (9) attached to the case exterior.
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Label - Vehicle Certification, Tire Place Card, Anti-Theft and Service Parts ID

1 2 3 4

VAL A ,
- | mFD. r/v GENERAL Mo/ or\CORP. | [ MFD. BY GENERAL MOTORS CORP. |
— B GAWRFAT GAWR RR

I| GV\//R GAWR I/RT e\\wn AR |

C 111

I GVWR
l:l PNBV PNBEAV __ PNBE AR
l | | |

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

MANUFACTURE SHOWN ABOVE.

9 10

19

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

~ =

Pl —

N | ]

. TIRE AND LOADING INFOR

((sEaTNG CAPACITY [ TOTAL | FRONT | CEN/ER |REAR )
—
The combined weight of occupants and cargo should never exceed XXX kg or XXX Ibs.

ORIGINAL COLD TIRE "
TIRE SIZE INFLATION PRESSURE SEE OWNER'S
FRONT MANUAL FOR

e ADDITIONAL
.7=—-=j INFORMATION
1 ] L ] I—_Vl ') Y /— £

16 15 14 12 11

Callout I Description

Vehicle Certification Label

The vehicle certification label is located on the driver door and displays the following assessments:
Gross Vehicle Weight Rating (GVWR)
Gross Axle Weight Rating (GAWR), front and rear
The gross vehicle weight (GVW) is the weight of the vehicle and everything it carries. The GVW must
not exceed the GVWR. Include the following items when figuring the GVW:
The base vehicle weight (factory weight)
The weight of all vehicle accessories
The weight of the driver and the passengers
The weight of the cargo
Name of Manufacturer
Gross Vehicle Weight Rating
Gross Axle Weight Rating (Front, Rear)
Canadian Safety Mark (W/RPQO Z49)
Certification Statement
\Vehicle Class Type (Pass Car, etc.)
Vehicle Identification Number
Date of Manufacture (Mo/Yr)

OIN|IO|N | [WIN|—
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Callout

Description

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

9 Specified Occupant Seating Positions

10 Maximum Vehicle Capacity Weight

11 Original Equipment Tires Size

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

Service Parts ID Label

The vehicle service parts identification label is located in the rear compartment under the spére tire 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 Option Content

Anti-Theft Label

20

IThe Federal law requires that General Motors label certain body parts on this vehicle 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.

Labels are permanently affixed to an interior surface of the part. The label on the replacement
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 abbreviations and the description of each:

RPO.| = ~ Description
AG1 |Adjuster, Driver Seat Power Multidirectional
AG2 JAdjuster, Passenger Seat Power Multidirectional
AH5 |Adjuster Frt Seat Power, 8-Way, No Memory, Driver
AKS5 _|Restraint System, Front Seat Inflatable Driver and Passenger
AMF _|Lock Control Additional, Programmable, Remote Entry, Multiple Units
AM6 [Seat, Front Split Bench
AM9 [Split Folding Rear Seat
AN3 [Seat Frt, Individual (Non BKT)
AP3 |Lock Control, Entry Remote, Keyless Entry, Start
AP8 |Lock Control, Remote Entry, Extended Range
AP9 |Convenience Net
AR9 |Seat Front Bucket, Deluxe
" AUO _|Lock Control, Remote Entry
AW6 |Restraint System Seat, Inflatable, Driver and Passenger Front, Inflatable Driver Side
AY1 [Restraint System Seat, Inflatable, Driver and Passenger, Roof Side
A75 |Seat Cushion Back Front, HD
A76 [Seat Cushion Back Rear, HD
A98 |Lock Control Rear Compartment Lid, Remoter Control Electric Release, Ignition Powered
BAG |Parts Package Export
BNB |Ornamentation Extr, Unpainted
BYP Sales Sport Equipment Package
B3V [Test Extended Water
B34 |Covering, Front Floor Mats, Carpeted Inserts
B35 |Covering, Rear Floor Mats, Carpeted Inserts
B42 |Covering Floor Mat, Luggage Compartment, Fitted
B86 |Molding Body Side Color
CDS _Wiper System Windshield, High Speed Antilift
CF5 |Roof, Sun Glass, Sliding Electric
cJ3 (I-:IVAtC ISystem, Air Conditioner Front, Manual Temperature Control, Auxiliary Temperature
ontro
CKD |Vehicle Completely Knocked Down CKD
C67 |HVAC System, Air Conditioner FRT, Electronic Controls
C79 |Interior Lamp, Roof Rail, Courtesy and Single Reading
DD6 Mirror, Inside Rear View Light Sensitive, Dual Reading Lamps
DG7 |Mirror Outside LH and RH, Remote Control, Electric, Color
DH6 [Mirror, Inside Sunshade llluminated LH and RH
DK2 Mirror O/S LH and RH, Remote Control, Electric, Heated Color
DK6 |Console Roof Interior
DL5 |Decal, Roadside Service Information
D55 |Console Front Compartment, Floor
D58 |Spoiler Rear, Delete
D81 |Aero Wing Rear Spoiler
EXP |[Export
E27 |Handle, Assist, Pass
E28 [Handle, Assist
FE1 |Suspension System, Soft Ride
FE2 [Suspension System, Ride, Handling
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RPO |
FE3 |Suspension System, Sport
FE4 [Suspension System Specil Ride and Handling
FE9 |Certification Emission, Federal
FQ3 [Ratio, Transaxle Final Drive, 2.86
FR2 |Ratio Transaxle Final Drive 2.93
FR9 |Ratio, Transaxle Final Drive, 3.29
F83 [Ratio, Transaxle Final Drive, 3.05
GFO |Appearance Package Exterior
JA9 |Brake, Heavy Weight, Disc/Disc
JB9 |Brake, Light Weight, Disc/Disc
JL9 |Brake System, Power Front and Rear Disc, Antilock Front and Rear Wheel
J65 |Brake System, Power Front and Rear Disc
KA1 |Heater, Seat, Frt
KD1 |Cooling System Trans, Oil
KG4 |Generator, 150 Amp
KG7 |Generator, 125 Amp
KW3 |Generator, 135 Amp
K05 |[Heater, Engine Block
K20 |Module, Electronic Control
K34 [Cruise Control, Automatic, Electronic
K43 |Generator, 102-Amp
LA1 [Engine Gas, 6 CYL, 3.4L, MFI, HO, GM
LZE |[Engine Flexible Fuel, (Gas/Ethanol), 6 Cyl, 3.5L, SFI, V6, Offset Bore, GM
LS4 |Engine Gas, 8 Cyl, 5.3L, SFI, ALUM, Cylinder Deactivation, GM
LZ4 |Engine Gas, 6 Cyl, 3.5L, SFI, V6, Offset Bore, GM
LZ9 [Engine Gas, 6 Cyl, 3.9L, SFI, V6, Offset Bore, GM
L36 [Engine, Gas, 6 CyL, 3.8L, MFI, HO, ERV6 Series
L67 |Engine Gas, 6 Cyl, 3.8L, MFI, V6, Supercharged
MN7 [Transmission, Automatic 4-Speed HMD, 4T65-E, Heavy Duty
MXO |Merchandised Transmission Automatic Provisions, O/D
M15 [Transmission, Automatic 4-Speed 4T65-E, Enhanced Electronic
NB8 |[Emission Override California System
NC7 |[Emission Override Federal System
NE1 Certification Emission, Geographically Restricted Registration for Vehicles up to 14,000 Ibs

GVW (Use 2003 MdI Yr)

NF4 |[Emission System Clean Fuel Fleet

NF9 |[Emission System General Unleaded

NK5 [Steering Wheel, Standard

NP5 |Steering Wheel, Leather-Wrapped

NT7 |Emission System Federal, Tier 2 Phase-Out

NT9 |[Emission System Federal, Tier 2 Phase-Out

NU1 |[Emission System California A, Lev 2

NU4 [Emission System California Lev 2 Plus

NW1 [Wheel 18 X 7, Aluminum, Polished

NW5 Wheel 18 X 7, Aluminum, Polished

NW9 [Electronic Traction Control

NX5 Wheel, 16 x 16.5, Aluminum, Sport

NO5 |Lock Control, Fuel Filler Cap

N81 [Tire, Spare, Full Size

N92 |[Cover, Wheel, Bolt-on

N99 |Wheel, Heavy Duty

OSH |Plant Code Oshawa 1, Ontario Canada

et
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RPO

Description

PA9

Wheel 17 X 6.5, aluminum, 5 Spoke, Chrome

PFH

Wheel 17 X 6.5, Aluminum, Machined

PO4

Wheel 17 x 6.5, Aluminum, Sport

PYO

Wheel 16 X 6.5, Aluminum

P01

Trim, Disc Wheel, VAR 1

QB5

Wheel 16 x 6.5, Steel

QDG

Tire All-P235/50R18-97W BW R/PE ST TL AL3

Qb2

Wheel 16 x 6.5, Aluminum, 5 Spokes

QD5

Wheel Spare Compact, Aluminum

QG9

Wheel 16 X 6.5, Aluminum, Machined Face

QNX

Tire, All P225/60R16/N BL R/PE ST TL AL2

QPP

Tire All-P225/60R16-97V BW R/PE ST TL AL3

QPX

Tire All-P225/60R16-97S BW R/PE ST TL ALS

QTI

Tire, All P225/60R16-97H BW R/PE ST TL AL3, Police Usage

QUF

Tire All 225/60R16-98S BW TL ALS

QVvG

Tire, All P225/60R16-97S BL R/PE ST TL AL3

Qvs

Tire All-P225/55R17-95T BW R/PE ST TL AL2

QWM

Tire All P235/55R17-98W BW R/PE ST TL AL3

T53

Lamp Package Emergency Vehicle Rear Compartment Lid

162

Lamp System Daytime Running

UAG

Theft Deterrent System

UB3

Cluster Instrument, Qil, Coolant, Temperature, Volts, Trip Odometer, Tachometer

uc9

Cluster INST, Qil, Cool TEMP, Trip Odom, TACH, Super Charger Boost

UEQ

Communication System Vehicle, G.P.S., Not Installed

UE1

Communication System Vehicle, G.P.S. 1

UG1

Garage Door Opener, Universal

UH8

Cluster, Instrument, Coolant Temperature, Trip Odometer, Tachometer

uJe

Indicator, Low Tire Pressure

UK3

Control Steering Wheel, Accessory

uLo

Radio, AM/FM Stereo, Seek/Scan, Automatic Reverse Music Search Cassette, Automatic Tone,
Clock, ETR

UL2

European Frequencies

UNO

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

UN9

Radio Equipment, Supression

UPO

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

uQs

Speaker System, Performance-Enhanced Audio

uss8

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

us9

Radio AM/FM Stereo, Seek/Scan, RDS, Multiple Compact Disc, Auto Tone Control, Clock, ETR,
MP3

uTz

Provision Auxiliary Electrical System Ground

uwe

Speaker System 6, Custom

u1cC

Radio AM/FM Stereo, Seek/Scan, CD, Clock, ETR

U11

Cluster Instrument, Police, Certified Speedo

u19

Speedometer, Instrument Cluster, Kilometer and Miles, Kilometer Odometer

U2E

Instrument Cluster, Coolant Temperature, Trip Odometer

UzK

Digital Audio System S-Band

ue2

Speaker System 4, Dual Coax Front, Dual Coax Package Shelf

ues

Display Driver Information Center

ur7

Antenna, Rear Window Radio

VCL

Certification Emission, Clean Fuel Vehicle, Fleet

VC1

Label Price/Fuel Econ, Courtesy Delivery
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RPO|.~ ... . ' Description
VC4 |Label Price/Fuel Econ, Puerto Rico and Virgin Islands
VC5 |Label Shipping, Except US, US Possessions, or Japan
VG1 |Protector Underhood Compound, Corrosion Preventive, Waterbased, Clear
VG4 |Protector Under Vehicle Compound, Corrosion Preventive, Waterbased, Black
VG6 |Label Information Bumper Impact, 5 MPH, California

VG9 [Protector Wax, Exterior Body

VH3 |Label Information Bumper Impact, 5 MPH, Hawaii

VH9 [Envelope, Owner Information Manual

VK3 |License Plate Mounting Package, Front

VL7 |Label Information Bumper Impact, 5§ MPH, Front and Rear, New York

VM3 |Label information Consumer, Contains BPR IMP Standard for Front 5 MPH and Rear 5 MPH
VPM Modification Noise Control, Mexico

VR6 |Hook Tie-Down Shipping

V08 [Cooling System Heavy Duty

WL9Y Model Conversion Police Vehicle
WU1 |Switch Instrumentation Lighting Shut Off

WX7 [Wiring Provisions

W86 |[Equipment, Misc Equipment for Venezuela GMV Controlled

W87 |Parts, North American Parts Sourced in Venezuela GMV Controlled

W99 |[Equipment, Misc Equipment for Venezuela GM Platform Controlled

YF5 |Certification Emission, California

Z49 [English/French SIR Warning Label

Z7B |Model Conversion Impala SS

Z7C |Model Conversion Monte Carlo Hi-Sport SS

6A3 |Covering Floor Mats, Front and Rear, H.D.

6B2 |Handle Rear Door, Inoperative

6B7 |Wiring Provisions, Roof Panel Access Hole Center

6C7 |Lamp Dome Pass

6C8 |Cable RG58 A/U Coax Radio Antenna

6E2 |Cylinder Unit Single Key System, Coded DF81

6E8 |Cylinder Unit Single Key System, Coded NU97

6F5 |Wiring Provisions, Roof

6J1 Wiring Provisions, Ignition and Main Power Supply

6J3 |Wiring Provisions, Headlamp Flasher, Grille Lamps & Speakers

6J4 |Wiring Provisions, Horn/Siren Circuit

6J5 |Wiring Provisions, Roof Panel Access Hole RH SI

6J6 |Lamp Package Emergency Vehicle R/WDQ Panel

6J7 [Flasher Headlamp

6N5 |Handle Inoperative, RR Window

6N6  |Lock Control RR Door, Inoperative

651 |Lever Auto Transmission, Reduced Length

7B3_ |Suspension System, Special Handling

7M9 |Cooling System Steering Oil and Engine Oil

7X6__Spotlamp Left Pillar Mounted, Halogen

7X7__Spotlamp Left and Right Pillar Mounted, Halogen

7X8 |Spotlamp Provisions, Left

7X9 _[Spotlamp Provisions, Left and Right

7Y6  |Switch Dome Lamp, Door Jamb Inoperative

8X1 |Vehicle Label, Fasten Seat Belts

9C1 |SEO Vehicle Police Car

9C3 [SEO Vehicle Police Car, Limited Content

9G8 |[Equipment, Daytime Running Lamp and Headlamps Control, Delete
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Technical Information ,
Maintenance and Lubrication

Capacities - Approximate Fluid

. Avbp'lli.ca'tidn

e Specification =

- ~ Metric | English
Cooling System '
3.5L RPO (LX9) 11.6 liters 12.2 quarts
3.9L RPO (L29) 11.6 liters 12.2 quarts
5.3L RPO (LS4) 12.1 liters 12.8 quarts
Engine Oil With Filter ‘ -
3.5L RPO (LX9) 4.3 liters 4.5 quarts
3.9L RPO (L29) 3.8 liters 4.0 quarts
5.3L RPO (LS4) 5.7 liters 6.0 quarts
Engine Oil without Filter
3.5L RPO (LX9) 3.8 liters 4.0 quarts
3.9L RPO (L29) 3.3 liters 3.5 quarts
Fuel Tank , 66.2 liters 17.5 gallons
Transmission/Transaxle - 4T65-E : o
Automatic - Drain and Refill (2WD) 7.0 liters 7.4 quarts
Automatic - Complete Overhaul (2WD) 9.5 liters 10.0 quarts
Automatic - Dry (2WD) 12.7 liters 13.1 quarts

Maintenance Items

Automatic Transaxle Filter

24224522 -
Engine Air Cleaner/Filter 10350737 --
Engine Oil Filter
3.5L V6 Engine and 3.9L V6 Engine 89017342 PF61
3.5L Flexible Fuel V6 Engine 89017342 PF61
5.3L V8 88984215 PF46
Passenger Compartment Air Filter 15284938 CF132
Spark Plugs ‘ .
3.5L V6, 3.5L Flexible Fuel and 3.9L V6 Engine 12591131 41-100
5.3L V8 Engine 12571164 41-985
Windshield Wiper Blades :
Driver's - 22 inches (56.0 cm) 19120351 -
Passenger's-Driver's - 22 inches (56.0 cm) 19120352 -=
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Fluid and Lubricant Recommendatibns

Usage

" Fluid/Lubricant

Engine Oil

Enéihé oil which meets GM Standard GM6094M éhd dtsplays the —

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.

Power Steering System

GM Power Steering Fluid (GM Part No. U.S. 89021184, in Canada
89021186).

Automatic Transaxle

DEXRON®-VI Automatic Transmission Fluid.

Key Lock Cylinders

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

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

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

\Weatherstrip Conditiening

Dielectric Silicone Grease (GM Part No. U.S. 12345579, in Canada

992887).

GM Oil Life System - Resetting

The Engine Oil Life System calculates when to change your engine oil and filter based on vehicle use.
Anytime your oil is changed, reset the system so it can calculate when the next oil change is required. If a
situation occurs where you change your oil prior to a CHANGE ENGINE OIL SOON message being

turned on, reset the system.

After changing the engine oil, the system must be reset. To reset the CHANGE ENGINE OIL SOON
message, do the following procedures:

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

2. Fully press and release the accelerator pedal slowly three times within five seconds. If the
CHANGE ENGINE OIL SOON message flashes, the system is reset. However, if it stays on, it did
not reset. Repeat the procedure.

3. Turn the key to OFF.

If the CHANGE ENGINE OIL SOON message comes back on when you start your vehicle, the engine oil
life system has not reset. Repeat the procedure.

Page 21



2006 Chevrolet Monte Carlo Restoration Kit

Descriptions and Operations

Power Steering System
General Description

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

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

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

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

e Arecirculating ball system

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

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

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

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

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

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

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

Vehicle steering
Vehicle security
Driver convenience
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.

Page 22



2006 Chevrolet Monte Carlo Restoration Kit

Vehicle Security

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

e The ignition switch
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.

The turn signal switch

The hazard switch

The headlamp dimmer switch

The wiper/washer switch

The horn pad/cruise control switch

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

The navigation/OnStar® features

The HVAC controls

Driver Safety

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

Ignition Lock Cylinder Control Actuator

If the vehicle is equipped with a floor-mounted console gear shifter, an added safety feature is an ignition
lock cylinder control actuator system in the steering column. The ignition lock cylinder control actuator
system prevents the steering wheel from being locked when the transmission is in gear and the vehicle
may be moving. The column ignition lock system consists of a ignition lock cylinder control actuator and a
ignition lock cylinder control switch, that is located in the A/T shift lock control switch. The ignition lock
cylinder control actuator contains a spring-loaded pin that mechanically prevents the ignition key cylinder
from being turned to the Lock position when the transmission is not in the Park position. If vehicle power
is lost 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.

Steering Wheel Controls Description and Operation

The steering wheel control switches duplicate the function of the primary controls of the associated
component, through a network of multiple momentary contact switches and a series of resistors. The
body control module (BCM) supplies voltage to the switches and monitors the return signal for when a.
switch is pressed, a specific voltage drop occurs. The BCM identifies the one selected, then sends a
serial data message that is received by the component controlled, activating the feature.

This section is intended to diagnosis the circuits between the BCM and the steering wheel control
switches. If the primary control for the device is inoperative, refer to the appropriate section for the
component the steering wheel control switch is functioning.
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Suspension Description and Operation

Front Suspension

The front suspension has 2 primary purposes:

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

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

This requires that the steering knuckle be suspended between a lower control arm and a strut assembly.
The lower control arm attaches from the steering knuckle at the outermost point of the control arm. The
attachment is through a ball and socket type joint. The innermost end of the control arm attached at 2
points to the vehicle frame through semi-rigid bushings. The upper portion of the steering knuckle is
attached to a strut assembly. The strut assembly then connects to the vehicle body by way of an upper
bearing. The steering knuckle is allowed to travel up and down independent of the vehicle body structure
and frame.

This up and down motion of the steering knuckle as the vehicle travels over bumps is absorbed
predominantly by the coil spring. This spring is retained under tension over the strut assembly. A strut is
used in conjunction with this system in order to dampen out the oscillations of the coil spring. A strut is a
basic hydraulic cylinder. The strut is filled with oil and has a moveable shaft that connects to a piston
inside the strut. Valves inside the shock absorber offer resistance to oil flow and consequently inhibit
rapid movement of the piston and shaft. Each end of the shock absorber is connected in such a fashion to
utilize this recoil action of a spring alone. Each end of the strut is designed as the connection point of the
suspension system to the vehicle and acts as the coil spring seat. This allows the strut to utilize the
dampening action to reduce the recoil of a spring alone. The lower control arm is allowed to pivot at the
vehicle frame in a vertical fashion. The ball joint allows the steering knuckle to maintain the perpendicular
relationship to the road surface.

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

The rear suspension utilizes coil springs over struts and light weight aluminum knuckles. Each wheel is
mounted to a tri-link independent suspension system. The 3 links are identified as the inverted U-channel
trailing arm and the tubular front and rear rods.

Parallel links allow the rear wheels to deflect upward when the rear wheels hit a road hazard, without
moving the toe angle in a positive direction. An advantage of this suspension system is the reduction of
unsprung and overall weight. Handling is improved with the independent action of each rear wheel. The
rods control the lateral wheel deflection.

Several techniques are employed to achieve this independent wheel movement. The tri-link design may
be compared to a right angle. The wheel is located at the right angle formed by the rods and the trailing
arm. The ends of the tri-links hinge in order to provide vertical wheel travel. The solid links force the wheel
to travel through a controlled arc whose fore-aft position is determined by the trailing arm, and whose
lateral position is determined by the rods. '

Aside from maintaining geometric wheel location, each portion of the suspension has additional functions.
The knuckle supports the brake caliper. All brake torque and braking forces are transmitted through the
tri-links and the strut. The final duty of the rods is to maintain the camber angle of the wheel throughout
the wheel's travel, and to allow for setting the toe. The overall result of this rear suspension geometry is to
maintain the rear wheels in a near vertical position at all times.

The stabilizer shaft attaches to the stabilizer bar drop link and extends rearward, where the stabilizer
connects to the rear suspension support by 2 rubber bushings and mounting brackets.
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A non-serviceable unit hub and bearlng bolts to the knuckle. This hub and bearing is a sealed,
maintenance-free unit.

Check the suspension system periodically for the following conditions:

Shock absorbency
Bushing durability
Tightness of attaching bolts
Visible damage
Misalignment

Excessive wear

Wheels and Tires
Fastener Tightening Specifications

S Specification
Application : Metric English
\Wheel Nuts 140 N'm 100 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:

e Heavy cornering
e Excessively rapid acceleration
e Heavy braking

Tread Wear Indicators Description
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The original equipment tires have tread wear indicators that show when
you should replace the tires.
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The location of these indicators are at 72 degree intervals around the outer
diameter of the tire. The indicators appear as a6 mm (0.25 in) wide band
when the tire tread depth becomes 1.6 mm (2/32 in).

i u—m[-

v

Ll

I

AVAMWY

Vi
é A
U
_ﬂ

el b i=
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.
o 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
o 1.5 =Millimeters gap per thread
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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:

Poor fuel economy
Shortened tire life
Tire overloading

Inspect the tire pressure when the following conditions apply:

e The vehicle has been sitting at least 3 hours.

Vehicle handling concerns

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

e The tires are cool.

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

and water.

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

Inflation Pressure Conversion (Kilopascals to PSI)

- kPa s PS8 kPa @ 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 30 415 60

Conversion: 6.9 kPa = 1 psi

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

e Ahardride
o 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

Tire cord breakage

Soft riding

High tire temperatures
Reduced vehicle handling
High fuel consumption

Rapid wear and uneven wear on the edge of the tread
Tire rim bruises and tire rim rupture
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Unequal pressure on the same axle can cause the following conditions:

¢ Uneven braking
e Steering lead
¢ Reduced vehicle handling

P-Metric Sized Tires Description

P 245/ 50R 16 958

‘I’ R Fl_ T
TIRE TYPE LOAD INDEX]
P—PASSENGER
T-TEMPORARY |SPEED SYMBOL

SECTION

WIDTH RIM
(MILLIMETERS) DIAMETER
2385 || — (INCHES)
245 16
275 17
ASTECT CONSTRUCTION
(SECTION_HEIGHT) R—RADVIE
(SECTION5 WIDTH) B—BIAS—BELTED
go D-DIAGONAL (BIAS)
40
SECTION |
WIDTH SECTION

HEIGHT

.

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

Tire Inflation Monitoring System Operation

The tire pressure monitor (TPM) system warns the driver when a significant loss, or gain of tire pressure
occurs in any of the 4 tires and allows the driver to display the individual tire pressures and their locations
on the driver information center (DIC).

The system uses the powertrain control module (PCM), body control module (BCM), instrument panel
cluster (IPC), DIC, remote control door lock receiver (RCDLR), a radio frequency (RF) transmitting
pressure sensor in each wheel/tire assembly, and the serial data circuit to perform the system functions.

When the vehicle is stationary, the sensors internal accelerometer is inactive, which puts the sensors into
a stationary state. In this state the sensors sample tire pressure once every 30 seconds and do not
transmit at all if the tire pressure does not change. As vehicle speed increases, centrifugal force activates
the sensors internal accelerometer causing the sensors to go into rolling mode. In this mode the sensors
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sample tire pressure once every 30 second and transmit in rolling mode once every 60 seconds. The
RCDLR receives and translates the data contained in each sensors RF transmission into sensor
presence, sensor mode, and tire pressure. The RCDLR sends the tire pressure and tire location data to
the DIC via the serial data circuit where they are displayed as follows:

¢ XXTIRE OK XX PSI

¢ XXTIRE LOW XX PSI

e XXTIRE HIGH XX PSI
The sensors continuously compare their last pressure sample to their current pressure sample and will
transmit in re-measure mode if a 1.2 psi change in tire pressure has been detected in either a stationary,
or rolling state. When the TPM system detects a significant loss, or gain of tire pressure, the CHECK
TIRE PRESSURE message is displayed on the DIC and the low tire pressure indicator is displayed on
the IPC. Both the message and indicator can be cleared by adjusting the tire pressures to the
recommended kPa/psi. The sensors pressure range is 0-116 psi. The sensors pressure accuracy from -
10 to +70° C is +/- 13.7 kPa (2 psi).

The RCDLR has the ability to detect malfunctions within the TPM system. Any malfunction detected will
cause the DIC to display the SERVICE TIRE MONITOR message. For more information on other
functions of the RCDLR, refer to Keyless Entry System Description and Operation. .

Driveline System Description and Operation
Wheel Drive Shafts

Front wheel drive axles are flexible assemblies.

Front wheel drive axles consist of the following components:
o A front wheel drive shaft tri-pot joint (inner joint)
» Afront wheel drive shaft constant velocity joint (outer joint)
* A front wheel drive shaft The front wheel drive shaft connects the front wheel drive shaft tri-pot
joint and the front wheel drive shaft constant velocity joint.

The front wheel drive shaft tri-pot joint is completely flexible. The front wheel drive shaft tri-pot joint can
move in and out.

The front wheel drive shaft constant velocity joint is flexible, but the front wheel drive shaft constant
velocity joint cannot move in and out.

Boots (Seals) And Clamps

The front wheel drive shaft constant velocity joint and the front wheel drive shaft tri-pot joint boots (seals)
in the front wheel drive axle are made of a thermoplastic material.

The clamps in front wheel drive axle are made of stainless steel.
The boot (seal) provides the following functions:

e Protection of the internal parts of the front wheel drive shaft constant velocity joint and the front
wheel drive shaft tri-pot joint. The boot (seal) protects the grease from the following sources of
damage:

B Harmful atmospheric conditions (such as extreme temperatures or ozone gas)

B  Foreign material (such as dirt or water) .

Allows angular movement and the axial movement of the front wheel drive shaft tri-pot joint.
Allows angular movement of the front wheel drive shaft constant velocity joint.

Important

Protect the boots (seals) from sharp tools and from the sharp edges of the surrounding components.

Any damage to the boots (seals) or the clamps will result in leakage. Leakage will allow water to leak into
the front wheel drive shaft tri-pot joint and the front wheel drive shaft constant velocity joints. Leakage will
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also allow grease to leak out of the front wheel drive shaft tri-pot joints and the front wheel drive shaft
constant velocity joints. :

Leakage may cause noisy front wheel drive axle operation and eventual failure of the internal
components.

The clamps provide a leak proof connection for the front wheel drive shaft tri-pot joint and the front wheel
drive shaft constant velocity joint at the following locations:

e The housing
e The front wheel drive shaft

The thermoplastic material performs well under normal conditions and normal operation. However, the
material is not strong enough to withstand the following conditions:

e Abusive handling
e Damage from sharp objects (such as sharp tools or any sharp edges of the surrounding
components in the vehicle).

Front Wheel Drive Shaft Tri-pot Joint (Inner Joint)

The front wheel drive shaft tri-pot joint is made with the tri-pot design without an over-extension limitation
retainer.

The joint is constructed as follows for vehicles that are equipped with an automatic transmission:

o The left front wheel drive axle has a female spline. The female spline installs over a stub shaft
that protrudes from the transaxle.

e The right front wheel drive axle has a male spline. The right front wheel drive axle uses barrel
type snap rings in order to interlock with the transaxle gears.

Front Wheel Drive Shaft Constant Velocity Joint (Outer Joint)
The front wheel drive shaft constant velocity joint is made with the Rzeppa joint design.

The shaft end (which mates with the knuckle/hub) has a helical spline. The helical spline ensures a tight,
press-type fit.

This design prevents end play between the hub bearing and the front wheel drive axle.

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.
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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.

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 systefn 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 rdtors.
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.
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Disc Brake Pad Hardware

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

Disc Brake Caliper Hardware

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

System Operation

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

Park Brake System Description and Operation
System Component Description

The park brake system consists of the following:

Park Brake Pedal Assembly

Receives, multiplies, and transfers park brake system apply input force from operator to park brake
cable system.

Releases applied park brake system when lever is returned to at-rest, lowered, position.
Park Brake Cables

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

Park Brake Cable Equalizer

Evenly distributes input force to both the left and right park brake units.
Park Brake Apply Lever

Multiplies and transfers input force to park brake actuator/adjuster.
Park Brake Actuator/Adjuster

Uses multiplied input force from apply lever to expand drum brake shoes toward the friction surface of
the brake drum.

Threaded park brake actuators/adjusters are also used to control clearance between the drum brake
shoes and the friction surface of the brake drum.

Parking Brake Shoe

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

System Operation

Park brake apply input force is received by the park brake lever assembly being applied. The input force
is multiplied by the lever assembly, transferred, and evenly distributed, through the park brake cables and
the park brake cable equalizer, to the left and right park brake apply levers. The park brake apply levers
multiply and transfer the apply input force to the park brake actuators/adjusters which expand the drum
brake shoes toward the friction surface of the brake drum in order to prevent the rotation of the rear tire
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and wheel assemblies. The park brake lever assembly releases an applied park brake system when it is
returned to the at-rest, lowered, position.

ABS Description and Operation

Antilock Brake System

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

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

Vehicles equipped with ABS may be stopped by applying normal force to the brake pedal. Brake pedal
operation during normal braking is no different than that of previous non-ABS systems. Maintaining a
constant force on the brake pedal provides the shortest stopping distance while maintaining vehicle
stability.
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Engine Description and Operation
Engine Mechanical - 3.5L

Mechanical Specifications

- Applica'ti‘o"n,

Specification

~ Metric |

'English T

General Data

Engine Type 60 degree V-6
Displacement 3.5L ! 214 cuin
RPO LZ4 (LZE-E85)

VIN N (K-E85)

Bore 99 mm 3.90in
Stroke 76 mm 2.99in
Compression Ratio 9.8:1

Firing Order 123456

Spark Plug Gap 1.00 mm I 0.040 in
Block , _ : :

Camshaft Bearing Bore Diameter - Front and Rear 51.03-51.08 mm 2.009-2.011in
Camshaft Bearing Bore Diameter - Middle #2, #3 50.77-50.82 mm 1.999-2.001 in
Crankshaft Main Bearing Bore Diameter 721535720095 | 2 840-2.841 in
Crankshaft Main Bearing Bore Out-of-Round 0.008 mm 0.00031 in
Cylinder Bore Diameter 99.000-99.018 mm | 3.897-3.898 in
Cylinder Bore Out-of-Round - Diameter - Production 0.020 mm 0.0008 in
Cylinder Bore Out-of-Round - Diameter - Service 0.025 mm 0.001 in
Cylinder Bore Taper - Production 0.020 mm 0.0008 in
Cylinder Bore Taper - Service 0.025 mm 0.001 in
Cylinder Head Deck Height 224 mm 8.818in
Cylinder Head Deck Surface Flatness 0.05 mnn:n?er 152 0.0019 in per 6 in
\Valve Lifter Bore Diameter 21.417-21.455 mm| 0.843-0.844 in
Camshaft

Camshaft Bearing Inside Diameter 51.500-51.525 mm | 2.028-2.029 in
Camshaft Journal Diameter 51.415-51.440 mm | 2.024-2.025in
Camshaft Journal Qut-of-Round 0.025 mm 0.001in
Camshaft Lobe Lift - Exhaust 6.9263 mm 0.2727 in
Camshaft Lobe Lift - Intake 6.9263 mm 0.2727 in
Cooling System

Capacity 12.4 liters |  13.1 quarts
Thermostat Full Open Temperature 195 degrees
Connecting Rod

Connecting Rod Bearing Clearance 0.18-0.062 mm 0.0007-0.017 in
Connecting Rod Bore Diameter 60.322-60.338 mm | 2.375-2.376in
Connecting Rod Bore Out-of-Round 0.006 mm 0.00023 in
Connecting Rod Length - Center to Center 150 mm 5.9in
Connecting Rod Side Clearance 0.200-0.241 mm 0.008-0.009 in

Crankshaft

Connecting Rod Journal Diameter

50.768-50.784 mm

1.9987-1.9994 in

Connecting Rod Journal Out-of-Round

0.005 mm

0.0002 in
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______ Specification

~ Metric |  English

Conhecting Rod Journal Taper

0.005 mm

0.0002 in

Connecting Rod Journal Width 21.92-22.08 mm 0.863-0.869 in
Crankshaft End Play 0.060-0.210 mm | 0.0024-0.0083 in
Crankshaft Main Bearing Journal Width 23.9-24.1 mm 0.941-0.949 in

Crankshaft Main Bearing Clearance - Except #3

0.019-0.064 mm

0.0008-0.0025 in

Crankshaft Main Bearing Clearance - #3 Thrust Bearing

0.032-0.077 mm

0.0012-0.0030 in

Crankshaft Main Journal Diameter

67.239-67.257 mm

2.6473-2.6483 in

Crankshaft Main Journal Out-of-Round 0.005 mm 0.0002 in
Crankshaft Main Journal Taper 0.005 mm 0.0002 in
Crankshaft Rear Flange Runout 0.04 mm 0.0016 in
Cylinder Head

Combustion Chamber Depth - at Measurement Point 2.2 mm | 0.087 in

Surface Finish - Maximum

2.8RA

Surface Flatness - Block Deck

0.08 mm Per 152

0.003 in Per 6 in

mm
Surface Flatness - Exhaust Manifold Deck 0.1 mm 0.004 in
Surface Flatness - Intake Manifold Deck 0.1 mm 0.004 in
Valve Guide Bore - Exhaust 8.01 mm 0.315in
\Valve Guide Bore - Intake 8.01 mm 0.315in
Valve Guide Installed Height 16.6 mm 0.654 in
L.ubrication System :
Oil Capacity - with Filter 3.8 liter 4.0 quarts
Oil Capacity - without Filter 3.3 liter 3.5 quarts
Oil Pressure - @ 1850 RPM 207-310 kPa 30-45 PSI
Oil Pump , -
Gear Diameter 38.05-38.10 mm 1.498-1.500 in
Gear Pocket - Depth 30.52-30.58 mm 1.202-1.204 in
Gear Pocket - Diameter 38.176-38.226 mm 1.503-1.505 in

Gears Lash

0.094-0.195 mm

0.0037-0.0077 in

Relief Valve-to-Bore Clearance

Piston Ring End Gap

0.038-0.089 mm

0.0015-0.0035 in

0.18-0.39 mm

First Compression Ring 0.007-0.015in
Second Compression Ring 0.48-0.74 mm 0.019-0.029 in
Oil Control Ring 0.25-0.74 mm 0.010-0.029 in
Piston Ring to Groove Clearance '

First Compression Ring 0.03-0.076 mm 0.001-0.003 in
Second Compression Ring 0.04-0.078 mm 0.002-0.003 in
Oil Control Ring 0.09 mm 0.004 in
Piston Ring Thickness

First Compression Ring 1.164-1.190 mm 0.046-0.047 in
Second Compression Ring 1.472-1.490 mm 0.0588 in

0il Control Ring - Maximum 2.440 mm 0.096 in
Piston : o
Piston Diameter - production 98.970-99.008 mm | 3.896-3.897 in
Piston Diameter - service limit 98.950 mm 3.895in
Piston Pin Bore Diameter 24.008-24.013 mm | 0.9452-0.9454 in
Piston Ring Groove Width 1.23-1.255 mm 0.048-0.049 in

Piston to Bore Clearance - production

-0.029-0.029 mm

-0.0011-0.011 in
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Appllcatlon

Specification

Metric . -

~English

Plston to Bore Clearance service limit - MaX|mum

0.080 mm

0.003in

Pin

Piston Pin Clearance to Connecting Rod Bore - Press Fit

-0.022--0.044 mm

-0.0008--0.0017 in

Piston Pin Clearance to Piston Pin Bore

0.008-0.016 mm

0.0003-0.0006 in

Piston Pin Diameter

23.997-24.000 mm

0.9447-0.9448 in

Piston Pin Length 59.87-60.13 mm 2.35-2.36 in
Valves o

\Valve Face Angle 45 degrees

\Valve Seat Angle 46 degrees

Valve Seat Depth - Exhaust - from deck face 8.9-9.1 mm 0.350-0.358 in
\Valve Seat Depth - Intake - from deck face 7.9-8.1 mm 0.311-0.318 in
Valve Seat Width - Exhaust 1.70-2.0 mm 0.067-0.079 in
\Valve Seat Width - Intake 1.55-1.80 mm 0.061-0.071 in

\Valve Stem-to-Guide Clearance

0.026-0.068 mm

0.0010-0.0027 in

Valve Lifters/Push Rods

146.0 mm

Push Rod Length - Intake 5.75in
Push Rod Length - Exhaust 152.5 mm 6.0 in
Valve Springs

Valve Spring Free Length 48.5 mm 1.89in
\Valve Spring Installed Height 43.2 mm 1.701in
Valve Spring Load - Closed 320 N 43.2 mm 751b1.701 in
\Valve Spring Load - Open 1036 N 32 mm 230 1b 1.260 in

\Valve Spring Total Number of Coils

7.10

Fastener Tightening Specifications

pplication glish

A/C Compressor Bracket Bolt 50 N'm 37 b ft
Camshaft Position Actuator Assembly Bolt 16 N'm 121b ft
Camshaft Position Actuator Magnet Bolt 10 N'm 891bin
Camshaft Position Sensor Bolt 10 N'm 891bin
Camshaft Thrust Plate Screw 10 N'm 891bin
Clutch Pressure Plate Bolt 25 N'm 18 Ib ft
Connecting Rod Bearing Cap Bolt

o First Pass 25 N'm | 18 Ib ft

e Final Pass 110 degrees
Coolant Crossover Pipe Bolt - Front 50 N'm 37 bt
Coolant Crossover Pipe Bolt - Side 10 N'm 89 1bin
Coolant Drain Plug 19 N'm 14 Ib ft
Coolant Temperature Sensor 23 N'm 17 b ft
Crankshaft Balancer Bolt

o First Pass 70 N'm | 52 |b ft

e Final Pass 70 degrees
Crankshaft Main Bearing Cap Bolt/Stud

e First Pass 50 N'm | 37 Ib ft

e Final Pass 77 degrees
Crankshaft Oil Deflector Nut 25 N'm 18 Ib ft
Crankshaft Position Sensor Shield Nut 11 N'm 98 Ibin
Crankshaft Position Sensor Stud 11 N'm 98 Ib in

Cylinder Head Bolt
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-~ -gpecificationn. = .
. S oo i Metric.. . | English

o First Pass 60 N'm 44 Ib ft

o Final Pass 95 degrees
Drive Belt Idler Pulley Bolt - 13 mm 30 N'm 22 bt
Drive Belt Idler Pulley Bolt - 15 mm 50 N'm 37 b ft
Drive Belt Tensioner Bolt 50 N'm 371bft
Engine Block Heater 50 N-m 37 Ibft
Engine Block Plug 60 N'm 44 |b ft
Engine Front Cover Bolt 25 N'm 18 1b ft
Engine Lift Bracket Bolt - 70 N'm 52 1b ft
Engine Oil Pressure Switch 16 N'm 12 1b ft
Engine Wiring Harness Bracket Bolt 13 N'm 1151bin
EVAP Purge Valve Bolt 12 N'm 106 Ib in
Exhaust Crossover Heat Shield Bolts 10 N'm 891bin
Exhaust Crossover Pipe Nuts 25 N'm 18 Ib ft
Exhaust Crossover Pipe Studs 25 N'm 18 Ib ft

" [Exhaust Manifold Bolt 20 N'm 15 Ib ft

Exhaust Manifold Heat Shield Bolt 10 N'-m 891bin
Exhaust Manifold Lower Heat Shield Bolt 10 N'm 89 1bin
Engine Mount Strut and Engine Lift Bracket Bolts 50 N'm 37 1bft
Engine Mount Support and Strut Bracket Bolts 50 N'm 37 b ft
Flywheel Bolt
Automatic Transmission 70N'm 52 Ib ft
Manual Transmission - First Pass 50 N-m 37 1bft
Manual Transmission - Final Pass 70 degrees
Front Oil Gallery Plug . 33N'm 24 1bft
Fuel Injector Rail Bolt 10 N'm 891bin
Heated Oxygen Sensor 42 N'm 31 Ib ft
Heater Iniet and Outlet Pipe Bolt - 10 mm 10 N'm 891bin
Heater Inlet and Outlet Pipe Bolt/Nut - 13 mm 25 N'm 18 Ib ft
Heater Inlet Pipe Stud 35N'm 26 b ft
Ignition Coil Bracket Bolt/Nut/Stud 25 N'm 18 Ib ft
Knock Sensor 25 N'm 18 Ib ft
Lower Intake Manifold Bolt - Center

e First Pass 7N'm 62 1bin

o Final Pass 13 N'm 115 1bin
Lower Intake Manifold Bolt - Corner

o First Pass 7 N'm 62 1bin

o Final Pass 25N'm 18 Ib ft
Qil Filter 30 N'm 22 b ft
Qil Filter Adapter Bolt 25 N'm 18 b ft
QOil Filter Adapter Heat Shield Nuts 25 N'm 18 Ib ft
Qil Filter Fitting 39 N'm 29 Ib ft
Oil Level Indicator Tube Boilt 25 N'm 18 Ib ft
Qil Pan Bolt 25 N'm 18 Ib ft
Oil Pan Drain Plug 25N'm 18 Ib ft
Oil Pan Side Bolt 50 N'm 37 Ibft
Oil Pan Support Bracket Bolt 50 N'm 37 Ib ft
il Pump Cover Bolt 10 N'm 89 1bin
Oil Pump Drive Gear Clamp Bolt 36 N'm 27 1b ft
Oil Pump Mounting Bolt 41 N'm 30 Ibft
Piston Oil Nozzle Bolt 10 N'm 89 1bin
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G : Specification

. _ Application, Metric English
Rear Oil Gallery Plug - 3/8 inch 33 N'm 24 b ft
Spark Plug 15 N'm 11 1b ft
Throttle Body Bolt/Nut 10 N'-m 891bin
Throttle Body Stud 6 N'm 53 1bin
Timing Chain Tensioner Bolt 21 N-m 15 1b ft
Upper Intake Manifold Bolt/Stud 25 N'm 18 Ib ft
\Valve Lifter Guide Bolt 10 N'm 891bin
\Valve Lifter Qil Manifold Cover Plate Bolt 25 N'm 18 Ib ft
Valve Rocker Arm Bolt 34 N'm 251b ft
\Valve Rocker Arm Cover Bolt - 10 N'm 891bin
Water Outlet Bolt/Stud 25 N'm 18 Ib ft
Water Pump Bolt 10 N'm 891bin
Water Pump Pulley Bolt 25 N'm 18 Ib ft

Engine Component Description

The cylinder block is made of cast alloy iron. The cylinder block has 6 cylinders that are arranged ina V
shape. There are 3 cylinders in each bank. The cylinder banks are set at a 60 degree angle from each
other.

Starting from the front of the engine (accessory belt end), the right bank cylinders are 2, 4, 6. The left
bank cylinders are 1, 3, 5.

Four main bearings support the crankshaft. The crankshaft is retained by the bearing caps. The bearing
caps are machined with the block for proper alignment and clearances. The main bearing caps are drilled
and tapped for the structural oil pan side bolts.

The aluminum cylinder heads have individual intake and exhaust ports for each cylinder. The valve
guides are pressed in. The roller rocker arms are located on a pedestal in a slot in the cylinder head. The
roller rocker arms are retained on individual threaded bolts.

The crankshaft is forged steel with deep rolled fillets on all 6 crankpins and all 4 main journals. Four steel-
backed aluminum bearings are used. The #3 bearing is the end-thrust bearing.

The camshaft is made from a new metal composite design. The camshaft profile is a hydraulic roller
design. The camshaft is supported by 4 journals. The camshaft includes an oil pump drive gear.

The pistons are cast aluminum using 2 compression rings and 1 oil control ring. The pistons also have 2
polymer coated patches on the skirt for noise reduction. The piston pin is offset 0.8 mm (0.031 in) towards
the major thrust side. This placement allows for a gradual change in thrust pressure against the cylinder
wall as the piston travels its path. The pins are made of chromium steel and have a floating fit in the
pistons. The pins are retained in the connecting rods by piston pin retainer clips.

The connecting rods are made of forged steel. Full pressure lubrication is directed to the connecting rods
by drilled oil passages from the adjacent main bearing journal.

A roller rocker type valve train is used. Motion is transmitted from the camshatft through the hydraulic
roller lifter and from the pushrod to the roller rocker arm. The rocker arm pivots on the needle roller
bearings. The rocker arm transmits the camshaft motion to the valve. The rocker arm pedestal is located
in a slot in the cylinder head. The rocker arm is retained in the cylinder head by a bolt. The pushrod is
located by the rocker arm.

The intake manifold is a 2-piece cast aluminum unit. The intake manifold centrally supports a fuel rail with
6 fuel injectors.

The exhaust manifolds are cast nodular iron.
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Full pressure lubrication, through a full flow oil filter, is furnished by a gear type oil pump. The oil is drawn
up through the pickup screen and the tube. The oil passes through the pump to the oil filter.

The oil filter is a full flow paper element unit. An oil filter bypass is used in order to ensure oil supply
during the following conditions:

¢ On acold start
o If the filter is plugged
o If the filter develops excessive pressure drop

The bypass is designed to open at 69-83 kPa (10-12 psi).

A priority oil delivery system supplies oil first to the crankshaft journals. The oil from the crankshaft main
bearings is supplied to the connecting rod bearings by intersecting the passages drilled in the crankshaft.
The passages supply the oil to the crankshaft main bearings and the camshaft bearings through the
intersecting vertical drilled holes. The oil passages from the camshaft journals supply oil to the hydraulic
lifters, and the piston oil nozzles. The camshaft phaser is fed oil from the number 1 camshaft bearing
journal.

The piston oil nozzles lubricate the pistons and cylinder walls. A not-serviceable check valve integrated
into the nozzle prevents oil bleed down from the nozzle when the engine is not running.

The hydraulic lifters pump oil up through the pushrods to the rocker arms. The cast dams in the
crankcase casting direct the oil that drains back from the rocker arms onto the camshaft lobes. The
camshaft chain drive is lubricated by indirect oil splash.
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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 crankshaft balancer pulley
The accessory drive components
- The generator
- The A/C compressor
- The power steering
The drive belt system uses one belt. The drive belt is thin so that it can bend backwards and has several
ribs to match the grooves in the pulleys. The drive belt is 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.

Crankcase Ventilation System Description

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

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

Filtered fresh air is routed from upstream of the throttle blade to the front of the right rocker arm cover via
a formed nylon tube. To reduce the potential of oil pullover into the throttle bore area due the back flow of
the ventilation system, the fitting in the right rocker arm cover is shielded from the rocker arms. From
there, fresh air and gases are routed through the crankcase and up to the opposite rocker arm cover
where the positive crankcase ventilation (PCV) valve is located. Gases are then routed through a formed
nylon tube to the intake manifold.
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Engine Mechanical — 3.9L
Mechanical Specifications

General Data

Engine Type 60 degree V-6
Displacement 3.9L I 238 cu in
RPO LZ9

VIN 1

Bore 99 mm 3.90in
Stroke 84 mm 3.31in
Compression Ratio 9.8:1

Firing Order 123456

Spark Plug Gap 1.00 mm i 0.040 in
Block

Camshaft Bearing Bore Diameter - Front and Rear 55.26-55.31 mm 2.175-2.177 in
Camshaft Bearing Bore Diameter - Middle #2, #3 54.75-54.80 mm 2.155-2.157 in

Crankshaft Main Bearing Bore Diameter

72.1535-72.0695 mm|  2.840-2.841 in

Crankshaft Main Bearing Bore Out-of-Round 0.008 mm 0.00031 in
Cylinder Bore Diameter 99.000-99.018 mm 3.897-3.898 in
Cylinder Bore Out-of-Round - Diameter - Production 0.026 mm 0.0010 in
Cylinder Bore Out-of-Round - Diameter - Service 0.030 mm 0.0011in
Cylinder Bore Taper - Production 0.026 mm 0.0010in
Cylinder Bore Taper - Service 0.030 mm 0.0011 in
Cylinder Head Deck Height 224 mm 8.818in
Cylinder Head Deck Surface Flatness 0.05 mm per 150 mm 0.0019 minper 5.905
\Valve Lifter Bore Diameter 21.417-21.455 mm 0.843-0.844 in
Camshaft ' e o
Camshaft Bearing Inside Diameter 51.500-51.525 mm 2.028-2.029 in
Camshaft Journal Diameter 51.415-51.440 mm 2.024-2.025 in
Camshaft Journal Out-of-Round 0.025 mm 0.001 in
Camshaft Lobe Lift - Exhaust 6.9263 mm 0.2727 in
Camshaft Lobe Lift - Intake 6.9263 mm 0.2727 in
Cooling System : ' ‘
Capacity 12.4 liters | 13.1 quarts
[Thermostat Full Open Temperature 195 degrees

Connecting Rod

Connecting Rod Bearing Clearance 0.18-0.062 mm 0.0007-0.017 in
Connecting Rod Bore Diameter 60.322-60.338 mm 2.375-2.376 in
Connecting Rod Bore Out-of-Round . 0.006 mm 0.00023 in
Connecting Rod Length - Center to Center 150 mm 5.91in
Connecting Rod Side Clearance 0.200-0.241 mm 0.008-0.009 in
Crankshaft -

Connecting Rod Journal Diameter 57.122-57.138 mm 2.248-2.249 in
Connecting Rod Journal Qut-of-Round 0.005 mm 0.0002 in
Connecting Rod Journal Taper 0.005 mm 0.0002in
Connecting Rod Journal Width 21.92-22.08 mm 0.863-0.869 in .
Crankshaft End Play 0.060-0.210 mm 0.0024-0.0083 in
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Application _

Specification ...

Metric

English

Crankshaft Main Bearing Journal Width

23.9-24.1 mm

0.941-0.949 in

Crankshaft Main Bearing Clearance - Except #3

0.019-0.064 mm

0.0008-0.0025 in

Crankshaft Main Bearing Clearance - #3 Thrust Bearing

0.032-0.077 mm

0.0012-0.0030 in

Crankshaft Main Journal Diameter

67.239-67.257 mm

2.6473-2.6483 in

Combustion Chamber Depth - at Measurement Point

Crankshaft Main Journal Out-of-Round 0.005 mm 0.0002 in
Crankshaft Main Journal Taper 0.005 mm 0.0002 in
Crankshaft Rear Flange Runout 0.04 mm 0.0016 in
Cylinder Head

2.2 mm l 0.087 in

Surface Finish - Maximum

2.8RA

Surface Flatness - Block Deck

0.08 mm Per 152 mm

0.003 in Per 6 in

Surface Flatness - Exhaust Manifold Deck 0.1 mm 0.004 in
Surface Flatness - Intake Manifold Deck 0.1 mm 0.004 in
\Valve Guide Bore - Exhaust 8.01 mm 0.315in
Valve Guide Bore - Intake 8.01 mm 0.315in
\Valve Guide Installed Height 16.6 mm 0.654 in
Lubrication System £

Oil Capacity - with Filter 3.8 liter 4.0 quarts
Qil Pressure - @ 1850 RPM 207-310 kPa 30-45 PSI
Oil Pump Lo fele

Gear Diameter 38.05-38.10 mm 1.498-1.500 in
Gear Pocket - Depth 30.52-30.58 mm 1.202-1.204 in
Gear Pocket - Diameter 38.176-38.226 mm 1.503-1.505 in

Gears Lash

0.094-0.195 mm

0.0037-0.0077 in

Relief Valve-to-Bore Clearance

0.038-0.089 mm

0.0015-0.0035 in

Piston Ring End Gap

0.006-0.011 in

First Compression Ring 0.15-0.30 mm

Second Compression Ring 0.25-0.45 mm 0.009-0.017 in
Oil Control Ring 7 0.15-0.65 mm 0.06-0.025 in
Piston Ring to Groove Clearance ot L
First Compression Ring 0.03-0.065 mm 0.001-0.002 in
Second Compression Ring 0.02-0.055 mm 0.0007-0.002 in
Oil Control Ring 0.01 mm 0.004 in
Piston Ring Thickness '

First Compression Ring 1.175-1.190 mm 0.046-0.047 in
Second Compression Ring 1.475-1.490 mm 0.058 in

Oil Control Ring - Maximum 2.50 mm 0.098 in
Piston N k |
Piston Diameter - production 98.970-99.008 mm 3.896-3.897 in
Piston Diameter - service limit ' 98.950 mm 3.895in
Piston Pin Bore Diameter 23.957-23.962 mm 0.943 in
Piston Ring Groove Width 1.22-1.24 mm 0.048-0.049 in
Piston to Bore Clearance - production -0.008-0.048 mm -0.0003-0.0018 in
Piston to Bore Clearance - service limit - Maximum 0.080 mm 0.003 in

Pin

Piston Pin Clearance to Connecting Rod Bore - Press Fit

-0.004--0.021 mm

-0.0001--0.0008 in

Piston Pin Clearance to Piston Pin Bore

0.002-0.010 mm

0.00008-0.0004 in
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~ Specification |

| Metric

1 English

Pis{on Pin Diameter 23.952-23.955 mm 0.942-0.943 in
Piston Pin Length 64.21-64.44 mm 2.57-2.53 in
Valves ‘

Valve Face Angle 45 degrees

Valve Seat Angle 46 degrees

\Valve Seat Depth - Intake - from deck face 7.9-8.1 mm 0.311-0.318 in
\Valve Seat Depth - Exhaust - from deck face 8.9-9.1 mm 0.350-0.358 in
Valve Seat Width - Intake 1.55-1.80 mm 0.061-0.071in
Valve Seat Width - Exhaust 1.70-2.0 mm 0.067-0.079 in

\Valve Stem-to-Guide Clearance

0.026-0.068 mm

0.0010-0.0027 in

Valve Lifters/Push Rods

Push Rod Length - Intake 146.0 mm 5.75in
Push Rod Length - Exhaust 152.5 mm 6.0in
\Valve Springs : ,

\Valve Spring Free Length 48.5 mm 1.891in
Valve Spring Installed Height 43.2 mm 1.701in
\Valve Spring Load - Closed 320 N 43.2 mm 751b 1.701 in
\Valve Spring Load - Open 1036 N 32 mm 2301b 1.260 in

\Valve Spring Total Number of Coils

6.55

Fastener Tightening Specifications

: Ap

Metric

IA/C Compressor Bracket Bolt 50 N'm 37 b ft
Camshaft Position Actuator Assembly Bolt 16 N'm 12 1b ft
Camshaft Position Actuator Magnet Bolt 10 N'm 891bin
Camshaft Position Sensor Bolt 10 N'm 89 1bin
Camshaft Thrust Plate Screw 10 N'm 891bin
Clutch Pressure Plate Bolt 25 N'm 18 Ib ft
Connecting Rod Bearing Cap Bolt
First Pass 25 N'm 18 Ib ft
Final Pass : 110 degrees -
Coolant Crossover Pipe Bolt - Front 50 N'm 37 Ib ft
Coolant Crossover Pipe Bolt - Side 10 N'-m 891bin
Coolant Drain Plug 19 N'm 14 b ft
Coolant Temperature Sensor 23 N'm 17 b ft
Crankshaft Balancer Bolt

o First Pass 70 N'm 52 b ft

e Final Pass 70 degrees
Crankshaft Main Bearing Cap Bolt/Stud

o First Pass 50 N'm 37 b ft

e Final Pass - 77 degrees
Crankshaft Oil Deflector Nut 25 N'm 18 Ib ft
Crankshaft Position Sensor Stud 11 N'm 98 Ibin
Crankshaft Postition Sensor Shield Nut 11 N'm 98 Ibin
Cylinder Head Bolt

o First Pass 60 N'm 44 b ft

e Final Pass 95 degrees
Drive Belt Idler Pulley Bolt - 13 mm 30 N'm 22 1b ft
Drive Belt Idler Pulley Bolt - 15 mm 50 N'm 37 Ib ft
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oy . Specification

. Application Metric -~ English
Drive Belt Tensioner Bolt 50 N'-m 37 Ib ft
Engine Block Heater 50 N'm 37 Ib ft
Engine Block Plug 60 N'm 44 |b ft
Engine Front Cover Bolt 25 N'm 18 1b ft
Engine Lift Bracket Bolt - 70 N'm 52 1b ft
Engine Oil Pressure Switch 16 N'm 121b ft
Engine Mount Strut and Engine Lift Bracket Bolts 50 N'm 37 Ib ft
Engine Mount Support and Strut Bracket Bolts 50 N'm 371bit
Engine Wiring Harness Bracket Bolt 13 N'm 1151bin
EVAP Purge Valve Bolt 12N'm 106 1b in
Exhaust Crossover Heat Shield Bolts 10 N'm 891bin
Exhaust Crossover Pipe Nuts 25 N'm 18 b ft
Exhaust Crossover Pipe Studs 25 N'm 18 Ib ft
Exhaust Manifold Bolt 20 N'm 151b ft
Exhaust Manifold Heat Shield Bolt 10 N'm 89 1bin
Exhaust Manifold Lower Heat Shield Bolt 10 N'm 891bin
Flywheel Bolt - Automatic Transmission 70 N'-m .92 |b ft
Flywheel Bolt - Manual Transmission :

o First Pass 50 N'm | 37Ibft

e Final Pass 70 degrees
Front Oil Gallery Plug 33 N'm 24 1b ft
Fuel Injector Rail Bolt 10 N'-m 891bin
Heater Inlet Pipe Stud 35N'm 26 Ib ft
Heated Oxygen Sensor 42 N'm 31 1bft
Heater Inlet and Outlet Pipe Bolt - 10 mm 10 N'm 891bin
Heater Inlet and Outlet Pipe Bolt/Nut - 13 mm 25 N'm 18 Ib ft
Ignition Coil Bracket Bolt/Nut/Stud 25 N'm 18 Ib ft
Knock Sensor 25 N'm 18 Ib ft
Lower Intake Manifold Bolt - Center

o First Pass 7N'm 62 Ibin

e Final Pass 13 N'm 1151b ft
Lower Intake Manifold Bolt - Corner

o First Pass 7 N'm 62 Ibin

e Final Pass 25 N'm 18 b ft
Oil Filter Adapter Bolt 25 N'm 18 Ib ft
Oil Filter Adapter Heat Shield Nuts 25 N'm 18 Ib ft
Oil Filter 30 N'm 22 b ft
Qil Filter Fitting 39 N'm 29 b ft
Oil Level Indicator Tube Bolt 25 N'm 18 Ib ft
Oil Pan Bolt 25 N'm 18 Ib ft
Oil Pan Drain Plug 25 N'm 18 1b ft
Qil Pan Side Bolt 50 N'm 371bft
Oil Pan Support Bracket Bolt 50 N'm 37 Ib ft
Oil Pump Cover Bolt 10 N'm 891bin
Oil Pump Drive Gear Clamp Bolt 36 N'm 27 Ib ft
Oil Pump Mounting Bolt 41 N'm 30 1bft
Piston Qil Nozzle Bolt 10 N'm 891bin
Rear Oil Gallery Plug - 3/8 inch 33 N'm 24 b ft
Spark Plug 15 N'm 111b ft
Throttle Body Bolt/Nut 10 N'm 891bin
[Throttle Body Stud 6 N'm 53 1bin
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e i - Specification
i s ’»'AYPPI,'-ca?-' i : - ~ Metric |  English
Timing Chain Tensioner Bolt 21 N'm 15 1b ft
Upper Intake Manifold Bolt/Stud 25 N'm 18 Ib ft
\Valve Lifter Guide Bolt 10 N'm 89 1bin
\Valve Lifter Oil Manifold Cover Plate Bolt 25 N'm 18 Ib ft
\Valve Rocker Arm Bolt 34 N'm 25 1b ft
\Valve Rocker Arm Cover Bolt 10 N'm 89 1bin
\Water Outlet Bolt/Stud 25 N'm 18 Ib ft
Water Pump Bolt 10 N'm 891bin
\Water Pump Pulley Bolt 25 N'm 18 Ib ft

Engine Component Description

The cylinder block is made of cast alloy iron. The cylinder block has 6 cylinders that are arranged in a V
shape. There are 3 cylinders in each bank. The cylinder banks are set at a 60 degree angle from each
other.

Starting from the front of the engine (accessory belt end), the right bank cylinders are 2, 4, 6. The left
bank cylinders are 1, 3, 5.

Four main bearings support the crankshaft. The crankshaft is retained by the bearing caps. The bearing
caps are machined with the block for proper alignment and clearances. The main bearing caps are drilled
and tapped for the structural oil pan side boits.

The aluminum cylinder heads have individual intake and exhaust ports for each cylinder. The valve
guides are pressed in. The roller rocker arms are located on a pedestal in a slot in the cylinder head. The
roller rocker arms are retained on individual threaded bolts.

The crankshaft is forged steel with deep rolled fillets on all 6 crankpins and all 4 main journals. Four steel-
backed aluminum bearings are used. The #3 bearing is the end-thrust bearing.

The camshaft is made from a new metal composite design. The camshaft profile is a hydraulic roller
design. The camshaft is supported by 4 journals. The camshaft includes an oil pump drive gear.

The pistons are cast aluminum using 2 compression rings and 1 oil control ring. The pistons also have 2
polymer coated patches on the skirt for noise reduction. The piston pin is offset 0.8 mm (0.031 in) towards
the major thrust side. This placement allows for a gradual change in thrust pressure against the cylinder
wall as the piston travels its path. The pins are made of chromium steel and have a floating fit in the
pistons. The pins are retained in the connecting rods by piston pin retainer clips.

The connecting rods are made of forged steel. Full pressure lubrication is directed to the connecting rods
by drilled oil passages from the adjacent main bearing journal.

A roller rocker type valve train is used. Motion is transmitted from the camshaft through the hydraulic
roller lifter and from the pushrod to the roller rocker arm. The rocker arm pivots on the needle roller
bearings. The rocker arm transmits the camshaft motion to the valve. The rocker arm pedestal is located
in a slot in the cylinder head. The rocker arm is retained in the cylinder head by a bolt. The pushrod is
located by the rocker arm.

The intake manifold is a 2-piece cast aluminum unit. The intake manifold centrally supports a fuel rail with
6 fuel injectors. _

The exhaust manifolds are cast nodular iron.
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Lubrication Description

Full pressure lubrication, through a full flow oil filter, is furnished by a gear type oil pump. The oil is drawn
up through the pickup screen and the tube. The oil passes through the pump to the oil filter.

The oil filter is a full flow paper element unit. An oil filter bypass is used in order to ensure oil supply
during the following conditions:

e Onacold start
o If the filter is plugged
o [f the filter develops excessive pressure drop

The bypass is designed to open at 69-83 kPa (10-12 psi).

A priority oil delivery system supplies oil first to the crankshaft journals. The oil from the crankshaft main
bearings is supplied to the connecting rod bearings by intersecting the passages drilled in the crankshaft.
The passages supply the oil to the crankshaft main bearings and the camshaft bearings through the
intersecting vertical drilled holes. The oil passages from the camshaft journals supply oil to the hydraulic
lifters, and the piston oil nozzles. The camshaft phaser is fed oil from the number 1 camshaft bearing
journal.

The piston oil nozzles lubricate the pistons and cylinder walls. A not-serviceable check valve integrated
into the nozzle prevents oil bleed down from the nozzle when the engine is not running.

The hydraulic lifters pump oil up through the pushrods to the rocker arms. The cast dams in the
crankcase casting direct the oil that drains back from the rocker arms onto the camshaft lobes. The
camshaft chain drive is lubricated by indirect oil splash.
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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 crankshaft balancer pulley
The accessory drive components
- The generator
- The A/C compressor
- The power steering

The drive belt system uses one belt. The drive belt is thin so that it can bend backwards and has several
ribs to match the grooves in the pulleys. The drive belt is 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.

Crankcase Ventilation System Description

General Description

A crankcase ventilation system is used to consume crankcase vapors (1) in the combustion process
instead of venting them to atmosphere. Fresh air from the throttle body is supplied to the crankcase,
mixed with blow by gases, and then passed through a positive crankcase ventilation (PCV) valve (3) into
the intake manifold.
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Operation
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The primary control is through the positive crankcase ventilation (PCV) valve which meters the flow at a
rate depending on inlet vacuum. To maintain idle quality, the PCV valve restricts the flow when inlet
vacuum is high. If abnormal operating conditions arise, the system is designed to allow excessive
amounts of blow by gases to back flow through the crankcase vent into the throttle body to be consumed

by normal combustion.
-5.3L

Mechanical Specifications

Engine Mechanical

Speclflcatlon

Metrlc

. | Engllsh
General

Engine Type V8

Displacement 5.3L l 325 CID
RPO LS4

VIN C

Bore 96.0-96.018 mm 3.779-3.78 in
Stroke 92.0 mm 3.622in
Compression Ratio 9.9:1

Firing Order 1-8-7-2-6-5-4-3
Displacement on Demand Cylinders 1-4-6-7

Spark Plug Gap 1.02 mm | 0.04 in
Block

Camshaft Bearing Bore 1 and 5 Diameter 59.58-59.63 mm 2.345-2.347 in
Camshaft Bearing Bore 2 and 4 Diameter 59.08-59.13 mm 2.325-2.327 in
Camshaft Bearing Bore 3 Diameter 58.58-58.63 mm 2.306-2.308 in
Crankshaft Main Bearing Bore Diameter 69.871-69.889 mm 2.75-2.751 in
Crankshaft Main Bearing Bore Out-of-Round 0.006 mm 0.0002 in
Cylinder Bore Diameter 96.0-96.018 mm 3.779-3.78 in
Cylinder Head Deck Height - Measuring from the Centerline ;
of Crankshaft to the Deck Face 234.57-234.82 mm 9.235-9.245 in
Cylinder Head Deck Surface Flatness - Measured Within a .
152.4 mm (6.0 in) Area 0.11 mm 0.0041in
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Application

. Specification - -

Cylinder Head Deck Surface Flatness - Measuring the .
Overall Length of the Block Deck 0.22 mm 0.008 in
\Valve Lifter Bore Diameter 21.417-21.443 mm 0.843-0.844 in
Camshaft '
Camshaft End Play 0.025-0.305 mm 0.001-0.012in
Camshaft Journal Diameter 54.99-55.04 mm 2.164-2.166 in
Camshaft Journal Out-of-Round 0.025 mm 0.001in
Camshaft Lobe Lift - Intake - Non Displacement on Demand 72 mm 0.283in
Cylinders

Camshaft Lobe Lift - Intake - Displacement on Demand 733 mm 0.289 in
Cylinders

Camshaft que Lift - Exhaust - Non Displacement on 72 mm 0.283in
Demand Cylinders

Camshaft Lobe Lift - Exhaust - Displacement on Demand 733 mm 0.289 in
Cylinders

Camshaft Runout - Measured at the Intermediate Journals 0.05 mm 0.002 in

Connecting Rod

Connecting Rod Bearing Clearance - Production

0.023-0.065 mm

0.0009-0.0025 in

Connecting Rod Bearing Clearance - Service

0.023-0.076 mm

0.0009-0.003 in

Connecting Rod Bore Diameter - Bearing End

56.505-56.525 mm

2.224-2.225in

Connecting Rod Bore Out-of-Round - Bearing End -
Production

0.004-0.008 mm

0.00015-0.0003 in

Connecting Rod Bore Out-of-Round - Bearing End - Service

0.004-0.008 mm

0.00015-0.0003 in

Connecting Rod Side Clearance

0.11-0.51 mm

0.00433-0.02 in

Crankshaft -

Connecting Rod Journal Diameter - Production

53.318-53.338 mm

2.0991-2.0999 in

Connecting Rod Journal Diameter - Service 53.308 mm 2.0987 in
Connecting Rod Journal Qut-of-Round - Production 0.005 mm 0.0002 in
Connecting Rod Journal Out-of-Round - Service 0.01 mm 0.0004 in
Connecting Rod Journal Taper - Maximum for 1/2 of Journal .
Length - P?oduction P 0.005 mm 0.0002/in
Connecting Rod Journal Taper - Maximum for 1/2 of Journal )
Lonath - s P 0.02 mm 0.00078 in
Crankshaft End Play 0.04-0.2 mm 0.0015-0.0078 in
Crankshaft Main Bearing Clearance - Production 0.02-0.052 mm 0.0008-0.0021 in
Crankshaft Main Bearing Clearance - Service 0.02-0.065 mm 0.0008-0.0025 in
Crankshaft Main Journal Diameter - Production 64.992-65.008 mm 2.558-2.559 in
Crankshaft Main Journal Diameter - Service 64.992 mm 2.558 in
Crankshaft Main Journal Out-of-Round - Production 0.003 mm 0.000118 in
Crankshaft Main Journal Out-of-Round - Service 0.008 mm 0.0003 in
Crankshaft Main Journal Taper - Production 0.01 mm 0.0004 in
Crankshaft Main Journal Taper - Service 0.02 mm 0.00078 in
Crankshaft Rear Flange Runout 0.05 mm 0.002in
Crankshaft Reluctor Ring Runout - Measured 1.0 mm (0.04 .

in) Below Tooth Diametegr ( 0.7/ mm 0.028 in
Crankshaft Thrust Surface - Production 26.14-26.22 mm 1.029-1.0315 in
Crankshaft Thrust Surface - Service 26.22 mm 1.0315in
Crankshaft Thrust Surface Runout 0.025 mm 0.001 in
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Specification

Service

o Metric English
Cylinder Head
Cylinder Head Height/Thickness - Measured from the
Cylinder Head Deck to the Valve Rocker Arm Cover Seal 120.2 mm 4.732in
Surface ‘ '
Surface Elatness - Block Deck - Measured Within a 152.4 0.08 mm 0.003 in
mm (6.0 in) Area
Surface Flatness - Block Deck - Measuring the Overall .
Length of the Cylinder Head 0.1 mm 0.0041in
Surface Flatness - Exhaust Manifold Deck 0.13 mm 0.005in
Surface Flatness - Intake Manifold Deck 0.08 mm 0.0031 in
Valve Guide Installed Height - Measured from the Spring .
Seat Surface to the Top of the Guide 17.32 mm 0.682in
Intake Manifold
Surface Flatness - Measured at Gasket Sealing Surfaces and
Measured Within a 200 mm (7.87 in) Area that Includes 2 0.3 mm 0.118in
Runner Port Openings
Lubrication System
Qil Capacity - with Filter 5.7 liters 6.0 quarts
Oil Capacity - without Filter 5.2 liters 5.5 quarts
41 kPa at 1,000 6 psig at 1,000
engine RPM engine RPM
. - 124 kPa at 2,000 18 psig at 2,000
Oil Pressure - Minimum - Hot engine RPM engine RPM
165 kPa at 4,000 24 psig at 4,000
engine RPM engine RPM
Displacement on Demand Relief Valve Oil Pressure - as 379-517 kPa 55-75 psig
Measured at Oil Pressure Sensor Location Maximum Maximum
Oil Pan ‘ : ~ fe
Front Cover Alignment - at Oil Pan Surface 0.0-0.5 mm 0.0-0.02in
Crankshaft Rear Oil Seal Housing Alignment - at Oil Pan 0.0-0.5 mm 0.0-0.02 in
Surface
Oil Pan A[lgnment -‘to Rear of Engine Block at Transmission 0.0-0.25 mm 0.0-0.01 in
Bell Housing Mounting Surface
Piston Rings ,
Piston Ring End Gap - First Compression Ring - Measured in } .
Cylinder Bore - Production 0.23-0.44 mm 0.009-0.017in
PIS’FOI’I Ring End Gap - First Compression Ring - Measured in 0.23-0.5 mm 0.009-0.0196 in
Cylinder Bore - Service
Piston Ring End Gap - Second Compression Ring - ) : .
Measured in Cylinder Bore - Production 0.44-0.7 mm 0.017-0.027 in
Piston Ring End Gap - Second Compression Ring - ) .
Measured in Cylinder Bore - Service 0.44-0.76 mm 0.0173-0.03in
Piston Ring End Gap - Oil Control Ring - Measured in g .
Cylinder Bore - Production 0.18-0.75 mm 0.007-0.029 in
Piston Ring End Gap - Qil Control Ring - Measured in .
Cylinder Bore - Service 0.18-0.81 mm 0.007-0.032 in
Piston R"mg to Groove Clearance - First Compression Ring - 0.04-0.085 mm 0.00157-0.00335 in
Production
Piston Ring to Groove Clearance - First Compression Ring - 0.04-0.085 mm 0.00157-0.00335 in
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Piston ‘Ring to Groove Clearance - Second Cbmpréssion |

: : 0.00157-0.0031 in
Ring - Production
PI.StOI’I ng_ to Groove Clearance - Second Compression 0.04-0.078 mm 0.00157-0.0031 in
Ring - Service
Piston ng to Groove Clearance - Oil Control Ring - 0.012-0.2 mm 0.0005-0.0078 in
Production
Piston Ring to Groove Clearance - Qil Control Ring - Service 0.012-0.2 mm

Pistons an_d Pins

0.0005-0.0078 in

3.779-3.78 in

Piston - Piston Diameter - Measured Over Skirt Coating 96.002-96.036 mm

Piston - Piston to Bore Clearance - Production -0.036 to +0.016 mm |-0.0014 to +0.0006 in
Piston - Piston to Bore Clearance - Service Limit with Skirt .
Coating Worn Off 0.071 mm 0.0028 in

Pin - Piston Pin Clearance-to-Piston Pin Bore - Production 0.002-0.01 mm 0.00008-0.00004 in
Pin - Piston Pin Clearance-to-Piston Pin Bore - Service 0.002-0.015 mm 0.00008-0.00006 in
Pin - Piston Pin Fit in Connecting Rod Bore - Production 0.007-0.02 mm 0.00027-0.00078 in

Pin - Piston Pin Fit in Connecting Rod Bore - Service

0.007-0.022 mm

0.00027-0.00086 in

Pin - Piston Pin Diameter

Valve System

23.997-24.0 mm

0.9447-0.9448 in

\Valves - Valve Face Angle

45 degrees

\Valves - Valve Face Width

1.25 mm !

0.05in

\Valves - Valve Lash

Net Lash - No Adjustment

\Valves - Valve Lift - Intake - Non Displacement on Demand

(DoD) 12.24 mm 0.482in
Xsé\ge)s - Valve Lift - Exhaust - Non Displacement on Demand 12.24 mm 0.482 in
\Valves - Valve Lift - Intake - Displacement on Demand (DoD) 12.46 mm 0.49in
?/Scl)\s)s - Valve Lift - Exhaust - Displacement on Demand 12.46 mm 0.49 in
\Valves - Valve Lift - Exhaust 11.85 mm 0.466 in
\Valves - Valve Seat Angle 46 degrees

\Valves - Valve Seat Runout 0.05 mm 0.002 in
\Valves - Valve Seat Width - Exhaust 1.78 mm 0.07 in
Valves - Seat Width - Intake 1.02 mm 0.04 in
\Valves - Valve Stem Diameter - Production 7.955-7.976 mm 0.313-0.314 in
\Valves - Valve Stem Diameter - Service 7.95 mm 0.313in
\Valves - Valve Stem-to-Guide Clearance - Production - Intake| 0.025-0.066 mm 0.001-0.0026 in
\Valves - Valve Stem-to-Guide Clearance - Service - Intake 0.093 mm 0.0037 in
\E/i'r:/:uss; Valve Stem-to-Guide Clearance - Production - 0.025-0.066 mm 0.001-0.0026 in
Valves - Valve Stem-to-Guide Clearance - Service - Exhaust 0.093 mm 0.0037 in
Rocker Arms - Valve Rocker Arm Ratio 1.70:1

\Valve Springs - Valve Spring Free Length 52.9 mm 2.08 in
\Valve Springs - Valve Spring Installed Height 45.75 mm 1.8in
\Valve Springs - Valve Spring Load - Closed 340 N at 45.75 mm 761bat1.8in
\Valve Springs - Valve Spring Load - Open 980 N at 33.55 mm 2201b at1.32in

Page 51



2006 Chevrolet Monte Carlo Restoration Kit

Fastener Tightening Specifications

. Specification -

.. ‘_Appllcatlonv Metric English
Camshaft Position (CMP) Sensor Bolt 12 N'm 106 Ib in
Camshaft Retainer Bolts - Hex Head Bolts 25 N'm 18 1b ft
Camshaft Retainer Bolts - TORX® Head Bolts 15 N'm 111b ft
Camshaft Sprocket Bolts 25 N'm 18 1b ft
Connecting Rod Bolts - First Pass 20 N'm 15 1b ft
Connecting Rod Bolts - Final Pass 75 degrees
Coolant Air Bleed Pipe and Cover Bolts 12 N'm 106 Ib in
Coolant Temperature Sensor 20 N'm 151b ft
CBiranksha_ft Balancer Bolt - Installation Pass to Ensure the 330 N'm 240 Ib ft

alancer is Completely Installed
Crankshaft Balancer Bolt - First Pass - Install a NEW Bolt
After the Installation Pass and Tighten as Described in the 50 N'm 371bft
First and Final Passes
Crankshaft Balancer Bolt - Final Pass 140 degrees
Crankshaft Bearing Cap M10 Bolts - First Pass in Sequence 20 N'm 151bft
Crankshaft Bearing Cap M10 Bolts - Final Pass in Sequence 80 degrees
Crankshaft Bearing Cap M10 Studs - First Pass in Sequence 20 N'm | 151b ft
Crankshaft Bearing Cap M10 Studs - Final Pass in Sequence 51 degrees
Crankshaft Bearing Cap M8 Bolts 25 N'm 18 Ib ft
Crankshaft Oil Deflector Nuts 25 N'm 18 Ib ft
Crankshaft Position (CKP) Sensor Bolt 25 N'm 18 Ib ft
Crankshaft Rear Qil Seal Housing Bolts 25 N'm 18 Ib ft
Cylinder Head M11 Bolts - First Pass in Sequence 30 N'm 22 b ft
Cylinder Head M11 Bolts - Second Pass in Sequence 90 degrees
Cylinder Head M11 Bolts - Final Pass in Sequence 70 degrees
Cylinder Head M8 Bolts - in Sequence 30 N'm 22 b ft
Cylinder Head Coolant Plug 20 N'm 15 b ft
EN 47699 Bolt 60 N'-m 44 b ft
Engine Block Coolant Drain Hole Plug 60 N-m 44 1b ft
Engine Block Coolant Heater 50 N'm 371bft
Engine Block Oil Gallery Plugs 60 N'm 44 b ft
Exhaust Crossover Pipe Nuts 25 N'm 18 Ib ft
Exhaust Manifold Bolts - First Pass 15 N'm 111bft
Exhaust Manifold Bolts - Final Pass 20 N'm 15 1b ft
Exhaust Manifold Heat Shield Bolts 9N'm 801bin
Exhaust Manifold Studs 20 N'm 151b ft
Flywheel Bolts - First Pass 20 N'm 151b ft
Flywheel Bolts - Second Pass 50 N'm 37 1b ft
Flywheel Bolts - Final Pass 100 N'm 74 b ft
Front Cover Bolts 25 N'm 18 Ib ft
Fuel Rail Bolts 10 N'm 89 1lbin
Ignition Coil Bracket-to-Valve Rocker Arm Cover Studs 12 N'm 106 Ib in
Ignition Coil-to-Bracket Bolts 10 N'm 891bin
Intake Manifold Bolts - First Pass in Sequence 5Nm 44 1bin
Intake Manifold Bolts - Final Pass in Sequence 10 N'm 89 1bin
J 41798 M8 Bolt 25 N'm 18 Ib ft
J 41798 M10 Bolts 50 N'm 37 Ib ft
Knock Sensor Bolts 20 N'm 151b ft
Oil Filter 30 N'm 22 |b ft
Oil Filter Fitting 55 N'm 40 b ft
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o Giien iy :.’ " . o SpECiﬁcation::';::fv;%j:-’—
e Oppllcation _Metric. | English
Oil Level Indicator Tube Bolt 25 N'm 18 Ib ft
Oil Level Sensor Bolt 20 N'm 151b ft
Oil Pan Closeout Cover Bolt - Left Side 9N'm 80 Ibin
Oil Pan Closeout Cover Bolt - Right Side 9 N'm 80 1bin
Oil Pan Cover Bolts 12 N'm 106 Ib in
Oil Pan Drain Plug 25 N'm 18 Ib ft
Oil Pan M6 Bolts - Oil Pan-to-Rear Housing 12 N'm 106 b in
Oil Pan M8 Bolts - Oil Pan-to-Engine Block and Oil Pan-to-
Front Cover 9 25 N'm 18 Ib ft
Qil Pressure Sensor 35 N'm 26 Ib ft
Oil Pump Cover Bolts 12 N'm 106 lbin
Oil Pump Relief Valve Plug 12 N'm 106 Ib in
Oil Pump Screen Nuts 25 N'm 18 Ib ft
Oil Pump Screen-to-Oil Pump Bolt 12 N'm 106 lb in
Oil Pump-to-Engine Block Bolts 25 N'm 18 Ib ft
Sight Shield Studs 12 N'm 106 b in
Spark Plugs 15 N'm 11 Ib ft
Throttle Body Bolts 10 N'm 891bin
Timing Chain Dampener Bolts 25 N'm 18 Ib ft
\Valve Lifter Guide Bolts 12 N'm 106 Ib in
Valve Lifter Oil Manifold (VLOM) Bolts 25 N'm 18 Ib ft
\Valve Rocker Arm Bolts 30 N'm 22 b ft
\Valve Rocker Arm Cover Bolts 12 N'm 106 Ib in
Water Inlet Housing Bolts 15 N'm 111b ft
\Water Manifold - M8 Bolts 30 N'm 22 b ft
\Water Manifold - M10 Bolts 60 N'm 44 b ft
\Water Pump Bolts 10 N'm 89 1bin
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Engine Component Description

The 5.3 Liter V8 engine is identified as RPO LS4 VIN C.
Camshaft and Drive System

A billet steel 1 piece camshaft is supported by 5 bearings pressed into the engine block. The camshaft
timing sprocket is mounted to the front of the camshaft and is driven by the crankshaft sprocket through
the camshaft timing chain. The camshaft position (CMP) sensor lobes are incorporated into the front face
of the camshaft sprocket with the CMP sensor mounted in the engine front cover. A timing chain
dampener is mounted to the front of the engine block above the crankshaft sprocket. The externally
splined crankshaft sprocket is positioned to the crankshaft by a key and keyway. The crankshaft sprocket
external splines drive the oil pump drive gear. A retaining plate mounted to the front of the engine block
maintains camshaft location.

Crankshaft

The crankshaft is cast nodular iron. The crankshaft is supported by 5 crankshaft bearings. The bearings
are retained by crankshaft bearing caps which are machined with the engine block for proper alignment
and clearance. The crankshaft journals are undercut and rolled. The center main journal is the thrust
journal. A crankshaft position (CKP) reluctor ring is press fit mounted at the rear of the crankshaft. The
reluctor ring is not serviceable separately.
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Cylinder Heads

The cylinder heads are cast aluminum and have pressed in place powdered metal valve guides and valve
seats. Passages for the engine coolant air bleed system are at the front of each cylinder head. The valve
rocker arm covers are retained to the cylinder heads by 4 center mounted rocker arm cover bolts.

Engine Block

The engine block is a cam-in-block deep skirt 90 degree V configuration with 5 crankshaft bearing caps.
The engine block is cast aluminum. The 5 crankshaft bearing caps each have 4 vertical M10 and 2
horizontal M8 mounting bolts. The camshaft is supported by 5 camshaft bearings pressed into the block.

Exhaust Manifolds

The exhaust manifolds are a 1 piece cast iron design. The exhaust manifolds direct exhaust gasses from
the combustion chambers to the exhaust system. Each manifold also has an externally mounted heat
shield that is retained by bolts.

Intake Manifold

The intake manifold is a 1 piece composite design that incorporates brass threaded inserts for mounting
the fuel rail and throttle body. Each side of the intake manifold is sealed to the cylinder head by 8 non-
reusable silicone sealing gaskets. The electronically actuated throttle body bolts to the front of the intake
manifold. The throttle body is sealed by a 1 piece push in place silicone gasket. The fuel rail assembly,
with 8 separate fuel injectors, is retained to the intake by 4 bolts. The injectors are seated into their
individual manifold bores with O-ring seals to provide sealing. The manifold absolute pressure (MAP)
sensor is installed and retained to the top of the intake manifold and sealed by an O-ring seal. The
evaporative emission (EVAP) canister purge solenoid valve is retained to the manifold by a mounting
bracket. There are no coolant passages within the intake manifold. The manifold is installed with the
throttle body facing the rear of the engine.

Oil Pan

The structural rear-sump oil pan is cast aluminum. Incorporated into the design is the oil filter mounting
boss, the displacement on demand (DoD) oil pressure relief valve and the drain plug opening. Filtered oil
is returned to the engine block through the oil filter to the engine block upper oil galleries. The press-fit oil
pressure relief valve is located at the left rear of the oil pan and can be inspected by removing the oil pan
cover. The alignment of the structural oil pan to the rear of the engine block and transmission bell housing
is critical.

Piston and Connecting Rod Assembly

The pistons are cast aluminum. The pistons use 2 compression rings and 1 oil control ring assembly. The
piston is a low friction, lightweight design with a flat or recessed top and barrel shaped skirt. The piston
pins are chromium steel and are a full-floating design. The connecting rods are powdered metal. The
connecting rods are fractured at the connecting rod journal and then machined for the proper clearance.
All applications use a piston with a graphite coated skirt. The piston and pin are to be serviced as an
assembly.

Valve Rocker Arm Cover Assemblies

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

Valve Train

Motion is transmitted from the camshaft through the hydraulic roller valve lifters and tubular pushrods to
the roller type rocker arms. The nylon valve lifter guides position and retain the valve lifters. The valve
rocker arms for each bank of cylinders are mounted on pedestals or pivot supports. Each rocker arm is
retained on the pivot support and cylinder head by a bolt. Valve lash is net build. Cylinders 1, 4, 6, and 7
are displacement on demand. Refer to Displacement on Demand (DoD) System below.
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Displacement on Demand (DoD) System Description
System Operation '

General Motors Displacement on Demand® (DoD) engine control system has the ability, under certain
light load driving conditions, to provide maximum fuel economy by deactivating 4 of the engines 8
cylinders. The engine will normally operate on 8 cylinders in V8 mode during, starting, idling, and medium
or heavy throttle conditions. When commanded ON, the powertrain control module (PCM) will direct the
DoD system and deactivate cylinders 1 and 7 on the left bank and cylinders 4 and 6 on the right bank,
forcing V4 mode.

Valve Lifter Oil Manifold Assembly

The valve lifter oil manifold (VLOM) assembly (1) is bolted to the top of the engine block beneath the
intake manifold assembly. The oil manifold consists of 4 electrically operated and normally-closed
solenoids (2). Each solenoid directs the flow of pressurized engine oil to the DoD intake and exhaust
valve lifters (5). The oil pressure relief valve (6), located in the left rear area of the oil pan, regulates
engine oil pressure to the lubrication system and the oil manifold.

When enabling conditions aré met for DoD operation, the ECM will ground each solenoid control circuit in
firing order sequence, allowing current to flow through the solenoid windings. With the windings
energized, the solenoid valves open and direct pressurized engine oil through the manifold into 8 vertical
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passages in the engine block lifter valley. The 8 vertical passages, 2 per cylinder, direct pressurized oil to
the valve lifter bores of the cylinders to be deactivated. When vehicle operating conditions require a return
to V8 mode, the ECM will turn OFF the ground circuit for the solenoids, allowing the solenoid valves to
close. When the solenoid valves are closed, remaining oil pressure is exhausted through the bleed
passages of the manifold into the engine block lifter valley. The housing of the oil manifold incorporates
several oil bleed passages that continually purge trapped air from the manifold and engine block.

To help control contamination within the DoD hydraulic system, a small replaceable oil filter (4) is located
in the manifold oil inlet passage. The oil pressure sensor (3) monitors engine oil pressure and provides
information to the ECM.

Displacement on Demand Valve Lifters

When operating in V8 mode, the DoD valve lifters function similar to the non-DoD valve lifters. The DoD
oil manifold solenoids are in the closed position with no pressurized oil directed to the valve lifters. The
pushrod (1) travels upward and downward to actuate the rocker arm and valve. The spring loaded locking
pins (5) of the lifter are extended outward and mechanically lock the pin housing (4) to the outer body of
the valve lifter (3).

When the DoD system is commanded ON, the ECM will direct the solenoids of the oil manifold to open
and direct pressurized oil to the valve lifters. Oil travels through the manifold and engine block oil galleries
and enters the inlet port (6) of the valve lifter. :

When operating in V4 mode, pressurized oil forces the locking pins (11) inward. The pushrod (7) remains
in a constant position and does not travel upward and downward. The outer body of the lifter (9) moves
upward and downward independently from the pin housing (10). The valve lifter spring (8) retains tension
on the valve train components to eliminate valve train noise.

When the DoD system is commanded OFF, the ECM directs the solenoids of the oil manifold to close,
stopping the flow of pressurized oil to the valve lifters. The oil pressure within the lifter will decrease and
the locking pins will move outward to mechanically lock the pin housing and outer body.
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Engine Block

The DoD engine block incorporates additional features to support DoD system operation. Engine oil
pressure is routed to the manifold assembly from an oil gallery (2) in the rear of the cylinder block.
Cylinders 1, 4, 6, and 7 each have 2 vertical, cast-in-block oil passages (1). The vertical oil passages
permit oil flow from the manifold assembly to the valve lifter bores.
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Lubrication Description
Lubrication Description (Main Pressure Below 65 psi - DoD Off)
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Engine lubrication is supplied by a gerotor type oil pump assembly. The pump is mounted on the front of
the engine block and driven directly by the crankshaft sprocket. The pump gears rotate and draw oil from
the oil pan sump through a pick-up screen and pipe. The oil is pressurized as it passes through the pump
and is sent through the engine block lower oil gallery. Contained within the oil pump assembly is a
pressure relief valve that maintains oil pressure within a specified range.

Pressurized oil is directed through the engine block lower oil gallery to the full flow oil filter where harmful
contaminants are removed. A bypass valve is incorporated into the oil pan at the oil filter boss, which
permits oil flow in the event the filter becomes restricted. A second valve, the displacement on demand
(DoD) oil pressure relief valve is incorporated into the left rear side of the oil pan. The DoD oil pressure
relief valve limits oil pressure directed to the upper oil galleries and oil manifold assembly to 448 kPa (65
psi) at 3,000 RPM and 21°C (70°F).

Oil is then directed from the filter to the upper main oil galleries and the DoD manifold assembly. Oil from
the left upper oil gallery is directed to the crankshaft and camshaft bearings. Oil that has entered both the
upper main oil galleries also pressurizes the valve lifter assemblies and is then pumped through the
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pushrods to lubricate the valve rocker arms and valve stems. Oil returning to the pan is directed by the
crankshaft oil deflector. The oil pressure sensor is located at the top rear of the engine.

Lubrication Description (Main Pressure Above 65 psi - DoD Off)
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Engine lubrication is supplied by a gerotor type oil pump assembly. The pump is mounted on the front of
the engine block and driven directly by the crankshaft sprocket. The pump gears rotate and draw oil from
the oil pan sump through a pick-up screen and pipe. The oil is pressurized as it passes through the pump
and is sent through the engine block lower oil gallery. Contained within the oil pump assembly is a
pressure relief valve that maintains oil pressure within a specified range.

Pressurized oil is directed through the engine block lower oil gallery to the full flow oil filter where harmful
contaminants are removed. A bypass valve is incorporated into the oil pan at the oil filter boss, which
permits oil flow in the event the filter becomes restricted. A second valve, the displacement on demand
(DoD) oil pressure relief valve is incorporated into the left rear side of the oil pan. The DoD oil pressure
relief valve limits oil pressure directed to the upper oil galleries and oil manifold assembly to 448 kPa (65
psi) at 3,000 RPM and 21°C (70°F). When main oil pressure exceeds 448 kPa (65 psi), the DoD oil
pressure relief valve exhausts excess oil to the sump.

QOil is then directed from the filter to the upper main oil galleries and the DoD manifold assembly. Qil from
the left upper oil gallery is directed to the crankshaft and camshaft bearings. Qil that has entered both the
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upper main oil galleries also pressurizes the valve lifter assemblies and is then pumped through the
pushrods to lubricate the valve rocker arms and valve stems. Qil returning to the pan is directed by the
crankshaft oil deflector. The oil pressure sensor is located at the top rear of the engine.

Lubrication Description (Main Pressure Below 65 psi - DoD On)
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Engine lubrication is supplied by a gerotor type oil pump assembly. The pump is mounted on the front of
the engine block and driven directly by the crankshaft sprocket. The pump gears rotate and draw oil from
the oil pan sump through a pick-up screen and pipe. The oil is pressurized as it passes through the pump
and is sent through the engine block lower oil gallery. Contained within the oil pump assembly is a
pressure relief valve that maintains oil pressure within a specified range.

Pressurized oil is directed through the engine block lower oil gallery to the full flow oil filter where harmful
contaminants are removed. A bypass valve is incorporated into the oil pan at the oil filter boss, which
permits oil flow in the event the filter becomes restricted. A second valve, the displacement on demand
(DoD) oil pressure relief valve is incorporated into the left rear side of the oil pan. The DoD oil pressure
relief valve limits oil pressure directed to the upper oil galleries and oil manifold assembly to 448 kPa (65
psi) at 3,000 RPM and 21°C (70°F).

Oil is then directed from the filter to the upper main oil galleries and the DoD manifold assembly. Qil from
the left upper oil gallery is directed to the crankshaft and camshaft bearings. Oil that has entered both the
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upper main oil galleries also pressurizes the valve lifter assemblies and is then pumped through the
pushrods to lubricate the valve rocker arms and valve stems. Qil returning to the pan is directed by the
crankshaft oil deflector. The oil pressure sensor is located at the top rear of the engine.

With DoD activated, the ECM commands the 4 solenoids to open, directing oil through the engine block
oil galleries to the intake and exhaust valve lifters for cylinders 1, 4, 6, and 7.

Lubrication Description (Main Pressure Above 65 psi - DoD On)
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Engine lubrication is supplied by a gerotor type oil pump assembly. The pump is mounted on the front of
the engine block and driven directly by the crankshaft sprocket. The pump gears rotate and draw oil from
the oil pan sump through a pick-up screen and pipe. The oil is pressurized as it passes through the pump
and is sent through the engine block lower oil gallery. Contained within the oil pump assembly is a
pressure relief valve that maintains oil pressure within a specified range.

Pressurized oil is directed through the engine block lower oil gallery to the full flow oil filter where harmful
contaminants are removed. A bypass valve is incorporated into the oil pan at the oil filter boss, which
permits oil flow in the event the filter becomes restricted. A second valve, the displacement on demand
(DoD) oil pressure relief valve is incorporated into the left rear side of the oil pan. The DoD oil pressure
relief valve limits oil pressure directed to the upper oil galleries and oil manifold assembly to 448 kPa (65
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psi) at 3,000 RPM and 21°C (70°F). When main oil pressure exceeds 448 kPa (65 psi), the DoD oil
pressure relief valve exhausts excess oil to the sump.

Oil is then directed from the filter to the upper main oil galleries and the DoD manifold assembly. Oil from
the left upper oil gallery is directed to the crankshaft and camshaft bearings. Oil that has entered both the
upper main oil galleries also pressurizes the valve lifter assemblies and is then pumped through the
pushrods to lubricate the valve rocker arms and valve stems. Oil returning to the pan is directed by the
crankshaft oil deflector. The oil pressure sensor is located at the top rear of the engine.

With DoD activated, the ECM commands the 4 solenoids to open, directing oil through the engine block
oil galleries to the intake and exhaust valve lifters for cylinders 1, 4, 6, and 7.

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

= The power steering pump, if belt driven

- The generator

- The AJC compressor, if equipped

- The engine cooling fan, if belt driven

- The water pump, if belt driven

- The vacuum pump, if equipped

- The air compressor, if equipped

The drive belt system may use 1 belt or 2 belts. The drive belt is thin so that it can bend backwards and
has several ribs to match the grooves in the pull<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>