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2003 Chevrolet Silverado Truck Restoration Ki_t

Product Information
2003 Chevrolet Silverado Raises The Bar - Again

The Chevrolet Silverado full-size pickup - GM's best-selling vehicle - continues to set new standards for
performance and capability in 2003. Bold new exterior design only hints at Silverado's more than 40 new
features/enhancements, ranging from expanded availability of the Quadrasteer four-wheel steering
system and a hot new Silverado SS to the segment's first-ever Bose audio systems.

"Silverado already has a reputation as the most dependable, longest-lasting full-size pickup," said
Marketing Director Rick Scheidt. "But we're not resting on our laurels. New features that speak directly to
customer needs and wants enhance Silverado's ability to get the job done."

Dramatic New Styling

The 2003 Silverado receives an expressive new front-end design. The look shares a strong family
resemblance with other Chevy trucks such as TrailBlazer and Avalanche, yet strongly differentiates
Silverado from anything else on the road. The hood evokes Chevy power and strength, and the grille is
smoothly integrated into the front end. The bumper offers larger, recessed fog lamps, while the front and
rear fenders feature crisp lines and angular wheel openings. New body-side moldings add protection, and
restyled taillamps complete the design. Two new exterior colors - Dark Gray Metallic and Arrival Blue -
are also available.

Expanded Quadrasteer

The Quadrasteer four-wheel-steering system - which offers low-speed maneuverability and high-speed
stability, handling and control that are ideal for pulling a trailer - was introduced on 2002 Silverado
extended-cab short-box pickups. For 2003, the 1500HD short-box pickups become the industry's first full-
size crew cabs to offer this revolutionary system. .

At low speeds, Quadrasteer enables the rear wheels to turn in the opposite direction of the front wheels.
That helps the vehicle make tighter turns, such as when cornering or getting into a tight parking space.
The turning diameter of 1500HD models is reduced 21 percent, from 49.6 feet to 37.4 feet.

Silverado SS Highlights Performance

Extending its rich "Super Sport" heritage, Chevy is introducing a 2003 Silverado SS, which will be
available in all 50 states and Canada beginning in the first quarter of 2003.

Dating back to the 1961 Impala, Chevy SS vehicles have provided on-road enthusiasts with outstanding
performance, great handling and sleek, muscular designs. The Silverado SS is a contemporary
expression of Chevy muscle that responds to enthusiasts who have migrated to full-size pickups. The
Silverado SS, created from a 1500 extended-cab short bed, adds fun and excitement without forfeiting
Silverado's proven strengths and capabilities.

A standard high output LQ9 version of the Vortec 6000 V8, with 345 horsepower and 380 Ib-ft of torque,
provides Silverado SS with exhilarating off-line acceleration and relaxed cruising. It mates to a Hydra-
Matic 4L85-E four-speed automatic overdrive transmission, whose 3.06 first gear and 0.70 final gear
contribute to the truck's impressive performance.

A standard full-time, all-wheel-drive (AWD) viscous-coupled transfer case provides exceptional on-road,
wet or dry pavement handling. It requires no driver intervention, automatically and continuously
transferring torque from slipping wheels to those with a firmer grip.

A unique Z60 high-performance chassis package, including Silverado's largest-ever 20-inch wheel and
tire combination, provides exceptional road holding and cornering capability. A 2-inch lower ride height,
18mm wider track and P275/55R20 Goodyear Eagle radials provide exceptional stability.

The exterior of the SS shows it is no ordinary Silverado. With its trim, aggressive stance, monochromatic
color scheme and specially styled aluminum wheels, Silverado SS conveys performance from any angle.
The custom interior is Dark Charcoal and equipped with uplevel LT trim and leather bucket seats with
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special "SS" embroidered headrests. The Silverado SS will be offered in Black, Arrival Blue Metallic or
Victory Red. The SS appearance is refined and dramatic - an instant classic. ’

New Entertainment Systems

Impressive new entertainment systems on all models - from available Bose sound systems to a
Panasonic DVD Passenger Entertainment System that includes a DVD player with a flip-down screen for
Crew Cab models - add to Silverado's creature comforts. These systems (except the base fleet radio)
feature the next-generation Radio Data System, and can interface with services such as the new optional
XM Satellite Radio. On Crew Cab models, available rear-seat audio controls allow second-row
passengers to enjoy a separate audio source from front-seat occupants.

The 2003 Silverado also offers XM Satellite Radio as an option. XM Radio features 100 coast-to-coast
digital channels, including 71 music channels (more than 30 of them commercial free) from hip hop to
opera, classical to country, bluegrass to blues and 29 channels of sports, talk, children's and
entertainment programming. XM also brings to the car, for the first time on radio, a diverse selection of
24-hour news sources previously available only in the home. XM's next-generation sound-quality
technology provides superior sound remarkably close to compact disc. -

A Safe & Secure Environment

Additional new safety enhancements for 2003 include a passenger-sensing system and dual-level air
bags. The passenger-sensing air-bag system automatically deactivates the passenger-side air bag under
certain conditions to protect children. The system assesses whether the occupant in the seat is an adult
or child, based on the measured weight in the seat cushion and tension in the belt system, if any. If these
measurements are typical for a child, the air bag is disabled. If they are typical for an adult, the air bag is
enabled.

A dual-level air-bag system (not available on 1500HD Crew Cab and 2500HD and 3500 Series models) is
a supplemental restraint system designed to detect vehicle deceleration and, based on the deceleration
data, provides an appropriate amount of air-bag inflation. Sensors located in the front of the vehicle work
with the sensing diagnostic module (SDM) to measure the severity of the impact. The SDM uses the data
to determine the type of air-bag deployment (first stage or second stage) or non-deploy. Dual-stage air
bags are designed to help reduce the occurrence of inflation-induced injuries by deploying the air bag
less forcefully in lower-speed crashes.

Engine Improvements Across The Board

Electronic Throttle Control (ETC) now provides more precise, consistent throttle operation on all Silverado
small-block V8 engines. New oxygen sensors provide enhanced durability and reduced emissions during
engine warmup. All Silverado models with the Vortec 4300 4.3L V6 and those sold in California with the
Vortec 4800 4.8L or Vortec 5300 5.3L V8 engines feature a more robust catalytic converter system that
meets Ultra Low Emissions Vehicle (ULEV) standards.

The Vortec 4300 V6 with multi-port fuel injection (previously available in California) is expanded to all 50
states. A central fuel injector delivers a separate flow of fuel to six individual hybrid injectors for better
performance and improved emissions.

Getting A Grip

The Autotrac electric shift, part-time 4WD transfer case, available in 1500/2500 light-duty Silverado
models, gets improved fuel economy when operating in 2WD, as well as improved customer feel when in
the "Auto” mode during parking lot and other low-speed maneuvers. Two-wheel-drive Silverados offer
electronic traction control to enhance surefootedness on models with a V8 engine, automatic
transmission and locking rear differential.

All light-duty 2003 Silverado models feature improved brake performance, "pedal feel" and quieter
operation.
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More Alternative Fuel Models

Alternative fuel systems are now available on more Silverado models and GVW ratings (see Silverado HD
section below). Equipped with a Vortec 6000 V8, these models come with a dedicated compressed
natural gas (CNG) or a bi-fuel system that can run on CNG or gasoline. Light-duty Silverado models with
the Vortec 5300 V8 offer an option that allows them to run on varying blends of ethanol and gasoline, to a
maximum of 85% ethanol.

Smarter Electrical Systems

An advanced new multiplexed electrical architecture makes Silverado even "smarter" so it can provide
more functions for 2003. A communication network transfers data throughout the vehicle. It enables the
driver information center to monitor and to report on as many as 34 system functions, including new
service indicators for "Ice Possible" and "Door Ajar." Silverado's instrument panel and cluster have been
redesigned to accommodate these new features. The new architecture reduces materials for improved
quality and less weight. Available redundant steering wheel controls allow owners to personalize several
functions and safely access new infotainment systems.

A new 145-amp generator is standard on Silverado models equipped with Quadrasteer and on models
featuring V8 engines with the Snowplow Prep Package. The more powerful generator provides a quicker
battery charge, and slows battery discharge during vehicle operation. A memory subsystem can
remember preferences for seat and mirror positions. "Smart" also means the battery-rundown protection
feature now automatically turns off the headlamps, park lamps and interior lights after 10 minutes if left on
inadvertently.

More Cabin Comforts

A new dual-zone heating, ventilation and air conditioning (HVAC) system, available with both manual and
automatic climate control, provides outstanding comfort. Dual-zone controls allow the driver and front
passenger to adjust the temperature to their own comfort levels - as much as a 30-degree Fahrenheit
difference between the two front zones. The optional automatic system automatically controls air delivery,
fan speed, temperature and recirculating/outside air to provide faster warmups and cooldowns.

Redesigned seats and center console enhance Silverado's interior look. Dark Charcoal Gray is a new
interior color.

Additional Features

Uplevel Silverado models feature exterior mirrors with power-tilt glass/power folding, heating elements,
left-side electrochromatic glass, puddle lights, turn signal indicators and an optional memory feature. An
available new power-adjustable camper mirror can be extended to a vehicle width of as much as 106
inches.

Silverado 1500 Extended Cab Short Box models (except those with Quadrasteer) feature an available
PRO-TEC pickup box and tailgate. The injection-molded composite material resists scratches and dents,
and never rusts. :

Multiple Configurations

As always, Silverado offers a variety of configurations to fit customers' specific needs - with half-ton and -
three-quarter-ton offerings in fleetside or sportside trim and in 2WD/4WD regular, extended and crew
cabs. Customers can also choose a short or long box. Silverado features an impressive Vortec gasoline
engine lineup - Vortec 4300 V6, Vortec 4800 V8, Vortec 5300 V8 and Vortec 6000 V8 - ranging from 200
hp to 300 hp. Payload capacities range from 1,593 to 3,224 pounds, and Gross Vehicle Weight Ratings
extend from 6,100 to 8,600 pounds.

The Silverado 1500HD has the strength of a three-quarter-ton model frame, plus a crew cab's four full
doors. The 1500HD has a standard 300 hp Vortec 6000 V8 engine with a gross combination weight rating
of 16,000 pounds, and a payload of as much as 3,143 pounds. Maximum trailer weight is 10,300 pounds.

Silverado offers the ultimate in four-wheeling fun and capability with a Z71 Off-Road Package on half-ton
4x4 models. The Z71 package includes 46mm gas-charged shock absorbers, off-road jounce bumpers,
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specific stabilizer bars, a skid-plate package, a high-capacity air cleaner and distinctive Z71 decals for the
pickup box.

New For 2003

Bolder and more expressive exterior styling

Interior refinements

New high-performance Silverado SS (available first quarter of 2003)
Quadrasteer available on 1500 Extended Cab and 1500 Heavy-Duty Crew Cab
Passenger-sensing system

Dual-level air bags

XM Satellite Radio option

Dual-zone heating, ventilation and air conditioning

New entertainment systems, including segment's first-ever Bose audio systems
Advanced new electrical system

More than 40 new major features or improvements

Model Lineup

1500 Regular Cab,
Sportside Box

1500 Regular Cab,
Fleetside Short Box
1500 Regular Cab,
Fleetside Long Box
2500 Regular Cab,
Fleetside Long Box
1500 Extended Cab,
ISportside Box

1500 Extended Cab,
Fleetside Short Box
2500 Extended Cab,
Fleetside Short Box
1500 Extended Cab,
Fleetside Long Box

Standard s
Optional o)
Not available -

*

Available only with four-speed automatic overdrive transmission
**  Vortec 5300 V8 is included with LT trim
***  Not available with LT trim
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Specifications

Specifications

Models:

Chevrolet Silverado 1500, including 1500HD and 2500
Regular Cab Fleetside / Sportside Short Box, 2WD and 4WD: Base & LS
Regular Cab Fleetside Longbox, 2WD and 4WD: Base & LS
Extended Cab Fleetside/Sportside Short Box, 2WD and 4WD: Base, LS & LT
Extended Cab Fleetside Long Box, 2WD & 4WD: Base LS & LT
e Crew Cab Fleetside Short Box, 2WD & 4WD, LS & LT

Body style / driveline: ickup

2/3 passenger Regular Cab or 5/6 passenger Extended Cab, two- and four-wheel-drive

EPA vehicle class:

full-size truck

Manufacturing location:

(Oshawa, Ontario, Canada; Fort Wayne, Indiana; Pontiac, Michigan

i rs: Ford F-Series Pickup, Dodge Ram Pickup, Toyota Tundra Picku

" Vortec 6000

Ignition system:

tipped spark plugs,

low-resistance spark

spark plugs, low-
resistance spark

Vortec 4300 . Vortec 4800 Vortec 5300
4.3L V6 (LU3) 4.8L V8 (L4R) 5.3L V8 (LM7) 6.0L V8 (LQ4)
Type: 4.3-liter V6 4.8-liter V8 5.3-liter V8 6.0-liter V8
Displacement (cu in / cc): 262 /4293 294 | 4807 327 /5328 364 / 5967
. . 4x3.48/ 3.78x3.27/ 3.78x3.62/ 4x3.62/
Bore & stroke (in / mm): 101.6 x 88.4 96.0 x 83 96.0 x 92 101.6 x 92
Block material: cast iron cast iron cast iron cast iron
Cylinder head material: cast iron cast aluminum cast aluminum cast aluminum
\Valvetrain: OHV OHV OHV OHV
direct composite coil near plug, coil near plug, coil near plug,
distributor, platinum-| platinum-tipped platinum-tipped platinum-tipped

spark plugs, low-
resistance spark

spark plugs, low-
resistance spark

plug wires plug wires plug wires plug wires
. sequential fuel sequential fuel sequential fuel sequential fuel

Fuel delivery: qinjection qinjection C}njection qinjection
Compression ratio: 9.2:1 9.5:1 9.5:1 9.4:1
Horsepower (hp / kw @ rpm): 200/149 @ 4600 | 270/201 @ 5200 | 285/213 @ 5200 | 300/224 @ 4400
Torque (Ib-ft / Nm @ rpm): 260 /353 @ 2800 | 285/386 @ 4000 | 325/441 @ 4000 | 360 /488 @ 4000
Recommended fuel: 87 octane 87 octane 87 octane 87 octane
Maximum engine speed (rpm):

Manual: . 5600 5600 5600 5600

Automatic: 5600 5900 5900 5600

Emissions controls:

three-way catalytic
converter, exhaust
gas recirculation,
positive crankcase

three-way catalytic
converter, exhaust
gas recirculation,
positive crankcase

three-way catalytic
converter, exhaust
gas recirculation,
positive crankcase

three-way catalytic
converter, exhaust
gas recirculation,
positive crankcase

ventilation, ventilation, ventilation, o
evaporative evaporative evaporative gf:tifgg%
collection system | collection system | collection system P
C1500 Series (2WD) K1500 Series (4WD)

Estimated fuel economy (mpg
city / highway / combined):

auto trans, 4.3L:16/20/ 18
man trans, 4.3L: 17 /23 /20
auto trans, 4.8L: 16 /21 /18
man trans, 4.8L: 16 /20/ 18
auto trans, 5.3L:16/21/18

auto trans, 4.3L: 16 /20 /18
man trans, 4.3L: 15/ 18/ 16
auto trans, 4.8L:15/18 /16
man trans, 4.8L: 15/19/17
auto trans, 5.3L: 15/18/ 16
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Hydra-Matic Hydra-Matic
NV3500 (MGS) NV4500 (MW3) 4L60-E " 4L80-E
Type: 5-speed manual 5-speed manual 4-speed automatic 4-speed automatic
Gear ratios (:1):

First: 4.02 5.61 3.06 2.48

Second: 2.32 3.04 1.63 1.48

Third: 1.40 1.67 1.00 1.00

Fourth: 1.00 1.00 0.70 0.75
Fifth: 0.73 0.75 - -

Reverse: 3.55 5.61 2.29 2.08

3.08 3.42 3.08 3.42

. . . 3.42 3.73 3.42 3.73

Final drive ratio: 3.73 410 3.73 410
4.10 - 4.10 -

1500 4WD, 2500: independent with computer—selécted tofsion bars, 30vmm‘ »

Front: stabilizer bar 1500 2WD: computer-selected coil springs; gas-pressurized
hocks; 32mm stabilizer bar
Rear: lsolid axle with semi-elliptic, variable-rate, two-stage multileaf springs; gas-
) ressurized shocks
Traction control: 2WD only
: Steering type
1500 4WD & 2500: power recirculating ball
1500 2WD: ower rack-and-pinion

With Quadrasteer four-
wheel steering:

front: hydraulic power, recirculating ball; rear: electrically powered (system also
uses front steering-wheel position sensor, steerable solid hypoid rear axle,
electric motor-drive actuator and control unit)

4WD Ext. Cab Short Box:

Steering ratio: 14.2:1
Steering wheel turns, lock-to-lock: 3
‘ Turning circle,curb-to-curb (ft / m):
Ext. Cab Short Box with
Quadrasteer: 3747114
2WD Reg. Cab Short Box: 40.1/12.2
2WD Ext. Cab Short Box: 46.6/14.2
47.3/14.4

(all) ;/acuum booster,ipower, four—wheel disc, four-wheel ABS, DRP

Type:
Rotor diameter x thickness (in/ mm)
1500 up to 6400 GVWR: front: 12.01 x 1.14 / 305 x 29

rear: 12.80 x 0.78 / 325 x 20

1500 with Quadrasteer:

front: 12.01 x 1.14/ 305 x 29
rear: 13.00 x 1.18 /330 x 30

1500 HD, 1500 HD with
Quadrasteer, 2500:

front: 12.80 x 1.50 / 325 x 38
rear: 1300 x 1.14 / 330 x 29

Total swept area (sqin/ sq cm)

1500 up to 6400 GVWR:

front: 213.6 / 1378
rear: 211.1/ 1362

1500 with Quadrasteer:

front: 213.6 / 1378
rear: 223.7 / 1443

1500 HD, 1500 HD with
Quadrasteer, 2500:

front: 245.5 / 1584
rear: 236.5/ 1526
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Wheel size & type:
Base: e standard: 16-inch steel;
e optional: 16-inch chrome-styled steel
LS: e standard: 16-inch chrome-styled steel;
i e optional: 16-inch cast-aluminum
LT: e standard: 16-inch cast-aluminum
o P235/75R16 all-season steel-belted radial
Tires: e P265/75R16 all-season steel-belted radial
e LT 225/75R16 all-season steel-belted radial
e LT 245/75R16 all-season steel-belted radial
Dimensions
Short Box Long B Short Box Long Box Short Box
Regular Cab | Regular Cab |Extended Cab|Extended Cab| Crew Cab
Wheelbase (in / mm): 119 /3023 133 /3378 143.5/3644 | 157.5/4001 | 153 /3884.7
Overall length (in / mm): 203.1/5158 | 222 /5644 | 227.6/5781 | 246.7 /6261 | 237.2 /6025
Overall width (in / mm) Base/fleet: 78.5/1994 78.5/1994 78.5/ 1994 78.5 /1994 78.5/1994
}’g:g;fg package opt. mirrors 81.5/2070 | 81.5/2070 | 81.5/2070 | 81.5/2070 | 81.5/2070
Vi Yoo package opt. mirors 93.1/2363 | 93.1/2363 | 93.1/2363 | 93.1/2363 | 93.1/2363
Quadrasteer models w/YE9 opt.
mirors folded: - - 83.5/2102.7 - 83.5/2102.7
Overall height (in / mm) 2WD: 71.2/1808 71/1803 71.2/1808 70.8 /1798 77 11956
4WD: 73.8/1875 73.7/1872 73.9/1877 73.7/1872 77.3/1963
’ . Track{(inl mm) ’
: All except Quadrasteer models v
Front: 65/ 1651 65/ 1651 65/ 1651 65/ 1651 68.6 / 1899
Rear 66 /1676 66/ 1676 66 /1676 66 /1676 66/ 1676
: ‘Quadrasteer models .
Front: - - 65.0 / 1651 - 65.0 / 1651
Rear: - - 71/1804 - 71/1804
' ! ' Min. ground clearance (in / mm):
2WD: 8.1/205 8.1/205 8.1/205 8.1/205 8.7/221
4WD: 8.8/223 8.8/223 8.7 /220 8.7/220 8.9/226.1
) Ground to top of load floor (in/ mm): »
2WD: 31.6/803 31.6/803 31.6/803 31.6/803 -
4WD: 33.7/856 33.7 /856 33.7/856 33.7 /856 -
L Step-in height: ,
2WD: 19/482 19/482 19/482 19/482 24.6/ 624.8
4WD: 21.3/540 21.3 /540 21.3/540 21.3/540 25.1/637.5
Approach angle: 25.4° 25.4° 25.4° 25.4° -
Breakover angle: 12.4° 12.4° 12.4° 12.4° -
Departure angle: 27.5° 27.5°

2WD pickups

C15703 Reg. Cab Short Box: 6100 /2766.4 4142 /1878.5 1958 / 888 57/43
C15753 Ext. Cab Short Box: 6200/2811.8 4548 / 2062.6 1652 /749.2 57/43
C15743 Crew Cab Short Box: 8600 / 3900.2 5506 /2497.1 3094 / 1403.2 57/43
C15903 Reg. Cab Long Box: 6400 /2902.5 4277 /1939.7 2123 /962.8 57/43
C15953 Ext. Cab Long Box: 6400 / 2902.5 4810/2181.4 1590 /721.1 59 /41
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K2500 Ext. Cab Long Box:

Cafgo volume (cu& ft) Ilteré): v

4WD pickups
K15703 Reg. Cab Short Box: 6400 /2902.5 4439/2013.2 1661 /753.3
K15753 Ext. Cab Short Box: 6400 /2902.5 4919/2230.8 1481 /671.7
K15743 Crew Cab Short Box: 8600/ 3900.2 5817 /2638.1 2783 /1262.1
K15903 Reg. Cab Long Box: 6400 / 2902.5 4579/ 2076.6 1821/825.9
5097 /2311.6

1303 /590.9
ShortBox
_ Fleetside

4

Invs?de’hei ht (in ‘/

B

ﬁead roofn (in / mm)

56.9/1611.2 70.7 / 2002
Length at floor (in / mm): 78.77 1998 78.77 1998 97.6 /2479
Widith at floor (in / mm): 49171247 60.2 /1529 60.2 /1529
Width at top (in / mm): 49.1 /1247 61.0/1572 61.9/1572
Vi‘:]"jt;;e;‘”ee" wheelhousings 50 /1270 50 /1270 50 / 1270
Tailgate width (in / mm): 49.97 1267 60.6 /1539 60.6 /1539
: 19 1957495

4171041

19.5/49
ded Cab

38.4/975

41/1041
Leg room (in / mm): 41.3/1049 41.3/1049 33.7 /856
Shoulder room (in / mm): 65.2 /1656 65.2 / 1656 66.3 /1684
i : 61.4 /1560 61.4 /1560 61.5/1562

Sll-lrort‘Box Long Box Short Box Long Box Short Box
Regular Cab | Regular Cab | Extended Cab | Extended Cab| Crew Cab
Seating: 2/3 2/3 5/6 5/6 6
Fuel tank (gals / liters): 26/98.4 34/128.7 26/98.4 34/128.7 26 /98.4
Vortec 4300 Vortec 4800 Vortec 5300 Vortec 6000
Engine oil (qgts / liters): 45/4.3 6/57 6/5.7 6/5.7
. Cooling system (qts / liters) ‘
Manual trans: 12.9/12.2 13.7/13 13.4/12.7 15.2/14.4
Automatic trans: 12.6/11.9 13.4/12.7 14.9/14.1 14.4/13.6
Maximum trailer weight (lbs / kg) '
1500 Series w/Vortec 5300: 8400 / 3809.5 with weight-distributing hitch and sway control
1500 Series w/Vortec 5300 & . . P .
Quadrasteer- 8600 / 3900.2 with weight-distributing hitch and sway control

1500 HD (std. Vortec 6000):

10,200 / 4625 with weight-distributing hitch and sway control

2500 Series (std. Vortec 6000):

10,700 / 4852.6 with weight-distributing hitch and sway control

2WD/4WD 1500 Series models limited to 5,000-Ib trailer ratings unless equipped with Z85 Increased Capacity or ZX3 Manual
Select Damping or Z71 Off-Road Suspension Package. Z82 Heavy Duty Trailering Package includes trailer hitch platform, trailer
electrical connector and suspension upgrade, if necessary.
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Vehicle Identification
Vehicle Identification Number (VIN)

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

% / from the outside of the vehicle:

United States
Canada
General Motors
Chevrolet Incomplete
Chevrolet Truck
GMC Incomplete
GMC Truck
6001-7000/Hydraulic
7001-8000/Hydraulic
8001-9000/Hydraulic
9001-10000/Hydraulic
10001-14000/Hydraulic
4x2
4x4
Half Ton Nominal
% Ton Nominal
1/2 Ton Luxury
Four-Door Crew Cab or Utility
Two-Door Cab
Extended Cab
4.3L V6 MFI (LU3)
4.8L V8 MFI (LR4)
5.3L V8 MFI (L59)
5.3L V8 MFI (LM7)
6.0L V8 MFI (LQ4)
6.0L V8 MFI (LQ9)
6.6L V8 DSL (LB7)
8.1L V8 MFI (L18)
Check Digit
2003
Oshawa, Ontario
Pontiac, Michigan
Flint, Michigan
Fort Wayne, Indiana
Silao
Plant Sequence Number

Definition

Country of Origin

2 Manufacturer

3 Make

4 GVWR/Brake System

Truck Line/Chassis
Type

6 Series

7 Body Type

8 Engine Type

O-oZCAN<ZSXohrwoN2XOlcIOMmMAEAOO TGN 2|

9 Check Digit
10 Model Year

11 Plant Location

ONTM-=|w|!

12-17 Plant Seq. Number
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VIN Derivative

AI‘I 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:

owg e

_ Description
Chevrolet Incomplete
Chevrolet Truck
Gmc Incomplete
Gmc Truck
2003
Oshawa, Ontraio
Pontiac, Michigan
Fort Wayne, Indiana
Janesville
Silao
Flint
Experimental Engineering Manufacturing
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:

> - L . -

1 Division

2 Model Year

3 Plant Location

x-nc)c_Nrn—\w—IOOUJi

1 3

2 10

3 11
4-9 12-17
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Label Certification w/o RPO Z49

NN [/

o (M i, g,
\\ /
I

\\ ) e, L '/

\ \m\

NODELL——1  PAYLOAD:

1) GM Logo

(2) Gross Vehicle Weight Rating

(3) Gross Axle Weight Rating - Front
(4) Gross Axle Weight Rating - Rear

(5) Name Of Manufacturer
(6) Final Manufacturer's Date
(7 Manufacturer's Statement
(8) Model Designation

(9) Payload

(10)  DUAL - When Equipped

(11) Front Axle Reserve - When Equipped
(12)  Total Capacity - When Required

(13)  Tire Pressure

(14) Rim Size

(15)  Speed Rating - When Required

(16)  Tire Size

(17)  GVW Rating Code

(18)  Engineering Model

(19)  Vehicle Identification Number

The vehicle certification label displays the following assessments:

The Gross Vehicle Weight Rating (GVWR)

The Gross Axle Weight Rating (GAWR) -- Front and Rear

The vehicle's payload rating

The original equipment tire sizes and the recommended tire pressures

Gross vehicle weight (GVW) is the weight of the vehicle and everything it carries. Include the following
items when figuring the GVW:

The base vehicle weight (factory weight)

The weight of all vehicle accessories, like the winches or the plows
The weight of the driver and the passengers

The weight of the cargo

The gross vehicle weight must not exceed the Gross Vehicle Weight Rating.
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The front gross axle weight rating (GAWR FRT) is the weight exerted on the front axle. The rear gross
axle weight rating (GAW RR) is the weight exerted on the rear axle. The front and rear gross axle weights
must not exceed the front and rear gross axle weight ratings.

The payload rating defines the vehicle's maximum allowable cargo load. The cargo load includes the
driver and the passengers. The payload rating is based on the vehicle's factory installed equipment.
Deduct from the payload rating the weight of accessories added to the vehicle after the final date of
manufacture .

The vehicle may have a Gross Combination Weight Rating (GCWR). The Gross Combination Weight
Rating refers to the total maximum weight of the loaded tow vehicle (including driver and passengers) and
a loaded trailer.

The vehicle's tires must be the proper size and properly inflated for the load the vehicle is carrying.
Label Certification w/o RPO Z49 — Incomplete Vehicle

N[/

1 2

A
17 GYNR \GRRFRI\GRRRR
. i B i I s
16\"&I I~
| —
15-——‘ FR

IRR RN

14 13 12 N 0

(1) Logo

(2) Gross Vehicle Weight Rating

(3) Gross Axle Weight Rating - Front
(4) Gross Vehicle Weight Rating - Rear

(5) Name of Manufacturer
(6) Manufacturer's Date
(7) Manufacturer's Statement

8) DUAL - When Equipped

9) Front Axle Reserve - When Required

(10)  Total Capacity - When Required

(11)  Tire Pressure - Spare Optional

(12)  Rim Size - Spare Optional

(13)  Speed Rating - When required - Spare Optional
(14)  Tire Size - Spare Optional

(15)  GVW Rating Code

(16)  Engineering Model

(17)  Vehicle Identification Number

The vehicle certification label displays the following assessments:

e The Gross Vehicle Weight Rating (GVWR)
e The Gross Axle Weight Rating (GAWR) -- Front and Rear
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e The vehicle's payload rating
e The original equipment tire sizes and the recommended tire pressures

Gross vehicle weight (GVW) is the weight of the vehicle and everything it carries. Include the following
items when figuring the GVW: ‘

The base vehicle weight factory weight

The weight of all vehicle accessories, like the winches or the plows
The weight of the driver and the passengers

The weight of the cargo

The gross vehicle weight must not exceed the Gross Vehicle Weight Rating.

The front gross axle weight rating (GAWR FRT) is the weight exerted on the front axle. The rear gross
axle weight rating (GAW RR) is the weight exerted on the rear axle. The front and rear gross axle weights
must not exceed the front and rear gross axle weight ratings.
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Label Certification with RPO Z49

St

| NODELL) pAvLOADT——]

16— TIRE SIZE SPEED RI6¢ RIN  COLD TIRE PRESSURE

14

(1) Logo

(2) Gross Vehicle Weight Rating

3) Gross Axle Weight Rating - Front
(4) Gross Axle Weight Rating - Rear
(5) Name of Manufacturer

(6) Final Manufacturer's Date

7) RFI Statement - Canada Only
(8) DUAL - When Equipped

9) Front Axle Reserve - When Equipped
(10)  Total Capacity - When Required
(11)  Tire Pressure

(12)  Rim Size

(13)  Speed Rating - When Required
(14)  Tire Size

(15)  GVW Rating Code

(16)  Engineering Model

(17)  Vehicle Identification Number
(18)  Payload

(19)  Model Designation

The vehicle certification label displays the following assessments:

e The Gross Vehicle Weight Rating (GVWR)
e The Gross Axle Weight Rating (GAWR) -- Front and Rear

e The vehicle's payload rating

» The original equipment tire sizes and the recommended tire pressures

Gross vehicle weight (GVW) is the weight of the vehicle and everything it carries. Include the following
items when figuring the GVW:

The base vehicle weight factory weight

The weight of all vehicle accessories, like the winches or the plows
The weight of the driver and the passengers

The weight of the cargo

The gross vehicle weight must not exceed the Gross Vehicle Weight Rating.
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The front gross axle weight rating (GAWR FRT) is the weight exerted on the front axle. The rear gross
axle weight rating (GAW RR) is the weight exerted on the rear axle. The front and rear gross axle weights
must not exceed the front and rear gross axle weight ratings.

The payload rating defines the vehicle's maximum allowable cargo load. The cargo load includes the
driver and the passengers. The payload rating is based on the vehicle's factory installed equipment.
Deduct from the payload rating the weight of accessories added to the vehicle after the final date of
manufacture .

The vehicle may have a Gross Combination Weight Rating (GCWR). The Gross Combination Weight
Rating refers to the total maximum weight of the loaded tow vehicle including driver and passengers and
a loaded trailer.

The vehicle tires must be the proper size and properly inflated for the load the vehicle is carrying.
Label Certification with RPO Z49 — Incomplete Vehicle

\ \ AN /
. @\m .

(1) Logo

2) Gross Vehicle Weight Rating

3) Gross Axle Weight Rating - Front

4) Gross Axle Weight Rating - Rear

(5) Name Of Manufacturer

(6) Manufacturer's Date

(7) RFI Statement - Canada Only

(8) DUAL - When Equipped

(9) Front Axle Reserve - When Required
(10)  Total Capacity - When Required

(11)  Tire Pressure - Spare Optional

(12)  Rim Size - Spare Optional

(13)  Speed Rating - When Required - Spare Optional
(14)  Tire Size - Spare Optional

(15) ~ GVW Rating Code

(16)  Engineering Model v

(17)  Vehicle Identification Number

(18)  Model Designation

The vehicle certification label displays the following assessments:
e The Gross Vehicle Weight Rating (GVWR)
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e The Gross Axle Weight Rating (GAWR) -- Front and Rear

e The vehicle's payload rating

* The original equipment tire sizes and the recommended tire pressures

Gross vehicle weight (GVW) is the weight of the vehicle and everything it carries. Include the following

items when figuring the GVW: ‘
e The base vehicle weight factory weight
» The weight of all vehicle accessories, like the winches or the plows
e The weight of the driver and the passengers
e The weight of the cargo

The gross vehicle weight must not exceed the Gross Vehicle Weight Rating.

The front gross axle weight rating (GAWR FRT) is the weight exerted on the front axle. The rear gross
axle weight rating (GAW RR) is the weight exerted on the rear axle. The front and rear gross axle weights

must not exceed the front and rear gross axle weight ratings.

Service Parts Identification Label (SPID)

(1)
(2)
(3)
4)
(5)
(6)
)

/1 /2 /3 4\
4 / =3 \
L ) 4
ee—————— -
s Y e Y e o | s i | s [ s Y s s s [ s
e e f s | s s | s e s N s s s s |
e v e f s s | s [ e e s s e s |
[ N v e e s e e

-

Vehicle Identification Number
Wheel Base

Part Number Location

Model Designation

Order Number

Exterior Color

Paint Technology

The service parts identification label is placed on the vehicle in order to help service and parts personnel

identify the vehicle's original parts and the vehicle's original options.
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Engine ID and VIN Derivative Location
4.3L V-6 Engine

pat

KON

(1) Primary Engine Identification Number Location
(2) Secondary Engine Identification Number Location
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4.8L, 5.3L, 6.0L V-8 Engines

(1) Primary Engine Identification Number Location
(2) Secondary Engine Identification Number Location
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8.1L V-8 Engine

(1) Engine Identification Number Location

pog
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6.6L Diesel Engine

(1) Engine Identification Number Location
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Engine ID Legend

\

Source Code
Month of Build
Date of Build
Broadcast Code
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Model Identification

1 [N 2
y:_@ Ch)ﬂ@ &‘@ - 7](@

3 [ 4
@@Q)K@

5 _ 6
&@‘ 1®)

B o —~_

-— I — i ® —— Q)

(1)  2-Door Pickup Fleetside/Wideside

(2) 2-Door Pickup Sportside

(3) 2-Door Chassis Cab

(4) 4-Door Extended Cab Fleetside/Wideside
(5) 4-Door Extended Cab Sportside

(6) 4-Door Extended Chassis Cab

(7)  4-Door Crew Cab Fleetside/Wideside

(8) 4-Door Crew Cab Chassis Cab

Engine and Transmission Usage

ManuallRPO

4.3L V6 Gasoline/LU3

4L60E/M30 5 Speed/MG5
4.8L V8 Gasoline/LR4 4L 60E/M30 5 Speed/MG5
5.3L V8 Gasoline/L59 4L60E/M30 Unavailable
5.3L V8 Gasoline/LM7 4L60E/M30 Unavailable
41.60E/M30
6.0L V8 Gasoline/LQ4 4L 60E HD/M32 5 Speed/MW3
4L.80E/MT1
6.0L V8 Gasoline/LQ9 4L 60E HD/M32 Unavailable
6.6L V8 Diesel/LB7 LCT 1000/M74 6 Speed/ML6
, LCT 1000/M74
8.1L V8 Gasoline/L18 4L 80E HD/MN8 6 Speed/ML6
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Transmission ID and VIN Derivative Location

4L60-E Transmission ID Location

(1)
(2)
(4)
(5)
(6)
(7
(8)
(9)
(10)
(11)
(12)
(13)
(14)

| 7CAD187A 16588320

/

Model Year

Hydra-Matic 4L60-E

Julian Date (or Day of the Year)

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

Transmission ID Location

Hydra-Matic 4L60-E

Julian Date (or Day of the Year)

Serial No.

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

Model Year

Transmission ID Location

O
O 9, CA, D 187 A 16588320
4
—
\[ 13 12 11 10
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4L.80-E Transmission ID Location

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

Calendar Year

Julian Date of the Year
Shift and Line Number
Plant

Model

Location on Transmission

oahwN~
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5-Speed Getrag

3 1

Vehicle identification number location PIN stamp only (1). Vehicle identification number location optional
PIN or Hand Stamp (2). Vehicle identification number location optional Pin stamp only (3).
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5-Speed Manual

p (1, 3). Vehicle identification

The transmission vehicle identification number location PIN or hand stam

number location PIN or hand stamp (2).
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Allison Transmission

Vehicle identification number location for PIN stamp (3). Optional hand stamp locations (1, 2, 4)
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ZF Transmission
o
)
[
o = I 8 '
| s
[ON—
)
o
-]
WO
)
g

(1) Engine identification tag location.
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Transfer Case ldentification

XX XX Xy

X
B
S,

FRACUSE Voo

4

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

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

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

g \

1) Broadcast Code

(2) Supplier Code (G = American Axle)

(3) Julian Date (Day of Year)

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

Front axle identification information is stamped on the top of the differential carrier assembly.
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Axle Identification — Rear

(1) Rear Axle Ratio

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

3) Julian Date

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

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

Notice

The anti-theft label found on some major body panels MUST be covered before performing any painting,
rustproofing or undercoating procedures. The mask must also be removed following those procedures.
Failure to follow these precautionary steps may result in liability for violation of the Federal Vehicle Theft
Prevention Standard, and subject the vehicle owner to possible suspicion that the part was stolen.

Federal law requires General Motors (GM) to affix a label to certain parts on selected vehicles with the
Vehicle Identification Number (VIN). The purpose of this law is to reduce the number of motor vehicle
thefts by helping in the tracing and recovery of parts from stolen vehicles. The certification label on the
driver's door qualifies as a theft deterrent label.

The theft deterrent label will be permanently affixed to an interior surface of the part and will contain the
complete VIN. The label on replacement parts will contain the letter R, the manufacturer's logo, and the
acronym for the Department of Transportation (DOT). DO NOT deface, or remove these labels.
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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:

Wi«(nvdow, Tinted Deep, Rear S/D ‘

AC6

AE7 _ Seat Front Split, Driver, Passenger

AG1  |Adjuster Front Seat Power, Multi-Directional, Driver

AG2  |Adjuster Passenger Seat Power, Multi-Directional

AJ1  Windows Deep Tint, All Except W/S and DRS

ALO  [Sensor Indicator Inflatable Restraint, Front Passenger/Child Presence Detector

AM7 _ Rear Seat Folding

AN3  Seat Front, Individual, Non-Bucket

AUO  |Lock Control, Remote Entry

AU3 _ |Lock Control Side Door, Electric

A04  Windshield Tinted, Less Upper Shadeband

A31  Window Power Operated, All Doors

A95 _ Seat Front Bucket, High Back, Driver and Passenger Recliner

BAG _ |Parts Package Export

BAS _ |Ornamentation Exterior, Custom

BG9 [Covering, Floor, Rubber

BVF _ [Steps, Runningboard, Side, Color Keyed

BW2 Molding, B/S Deluxe

B30 _ [Floor Covering, Carpet

B32  |Covering Front Floor Mats, Auxiliary

B33  [Covering Rear Floor Mats, Auxiliary

B34 [Covering Front Floor Mats, Carpeted Insert

B4L  |Label Price, Refer Geographic Chart

B4U  |Performance Package, Sport

B58 |Covering Floor Mat, Front and Rear, Carpeted Insert

B71 _ |Molding, Wheel Opening, Colored

B81  |Molding Body/Side - Delete

B85 Molding, Body/Side, Exterior, Bright

CF5  Sunroof, Glass, Sliding, Electric

cJ2 CI-;IVA;C ISystem, Air Conditioner Front, Automatic Temperature Control, Auxiliary Temperature
ontro

cJ3 CH:VA;C ISystem, Air Conditioner Front, Manual Temperature Control, Auxiliary Temperature
ontro

CKD \Vehicle Completely Knocked Down

C3J |GVW Rating 6,700 Ibs

C42 |HVAC System Heater, Outside Air, Deluxe

C49 |Defogger Rear Window, Electric

C5F  |GVW Rating 8,500 Ibs

C5H  |GVW Rating 6,900 Ibs

C5M  |GVW Rating 6,100 lbs

C5S _ |GVW Rating 6,600 Ibs

C5Z |GVW Rating 7,200 Ibs

C6P__ |GVW Rating 8,600 Ibs (3900 kg)

C6W__ |GVW Rating 9,200 Ibs

C7H  |GVW Rating 6,400 Ibs (2900 kg)

C7L  |GVW Rating 12,000 Ibs

C7W__ |GVW Rating 11,400 Ibs
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C86 _ |Lamp, Manual Transmission, Shift Indicator, Tell-tale Suppression
DE2  Mirror, Outside Left and Right, Manual Control, Folding, Color
DF2 _ Mirror, Outside Left and Right, Wide Load, Folding, Stainless Steel
DFS __ Mirror, Inside Rearview, Light Sensitive, Compass, Outside Temperature Display
DG5 _ |Mirror, Outside Left and Right, Wide Load, Large

DH6  |Mirror, Inside Front Van, Left and Right, Sunshade, lllumination
DK7 |Console Roof Interior, Custom

DL3 Mirror, Outside Left and Right, Remote Control, Electric, Heated, Power Folding, Turn Signal
Indicator, Light Sensitive, Color

DL8 _|Mirror, Outside Left and Right, Remote Control, Electric, Heated
DPF__ Mirror, Outside Left and Right, Wide Load, Remote Control, Electric, Heated
DT4  |Ashtray Cigarette Lighter

D07  [Console, Front Compartment, Floor, Custom

D44  Mirror, Outside, Color

ESC _ [Equipment, Individual Front seats with Front Floor Compartment Console Provisions
EVA [Test DVT, EVAP Emission Requirement

E37  |Pickup Box Inner DK Composite

E62  Body Equipment Step Side, Pick-up Box

E63  Body Equipment Fleetside, Pick-up Box

E95 |Cover Tonneau, Rear Compartment

FW1__Manual Electric Control, Ride and Handling

F60  |Spring Front Heavy Duty

GTY  |Axle Wide Track

GT4 |Axle Rear 3.73 Ratio

GT5 |Axle Rear 4.10 Ratio (DUP With GT8)

GU4  |Axle Rear 3.08 Ratio

GU6  |Axle Rear 3.42 Ratio

G80  |Axle Positraction Limited Slip

G86  |Axle Limited-Slip

HOT _ |Appearance Package GMC "Hot Truck"

HVY |ldentification 2-inch Body Raise, HD Model

JC3 |Brake Vac Power, Disc/Disc, 6,400 Ib

JC4  Brake Vac Power, Disc/Disc, 7,200 Ib

JH6 _ |Brake Hydraulic Power, 4-Wheel Disc, 9,900 Ibs

JH7 _ Brake Hydraulic Power, 4-Wheel Disc, 12,300 Ibs (Dup with JH9)
JVA  Brake System, Antilock Brake - Delete

J81 Indicator Switch, Export

KC4  [Engine Oil Cooling System

KG3  |Generator 145 Amp

KL5  Modification Engine, Natural Gas

KL6  Provisions, Natural Gas

KL8 |Conversion Natural Gas (CNG Gas)

KNP |Cooling System Transmission, HD

KUP__ [Throttle Control Electronic

K05  |Heater Engine Block

K34  |Cruise Control, Automatic, Electronic

K47 |Air Cleaner High Capacity

K53  |Fuel Sender Assembly, Robust Fuel System

K65  |Generator, 105 Amp, Dual

K68  |Generator, 105 Amp

LB7 _[Engine, Diesel, 8 Cylinder, 6.6L, DI, V8, Turbo, HO, Duramax
LM7  [Engine Gas, 8 Cylinder, 5.3L, MFI, Iron, GM

LQ4 |[Engine Gas, 8 Cylinder, 6.0L, MFI, Iron, GM

LR4  [Engine Gas, 8 Cylinder, 4.8L MFI, Iron, GM
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LU3 [Engine Gas, 6 Cylinder, 4.3L, MFI, V6, 90 DEG

L18 [Engine Gas, 8 Cylinder, 8.1L, MFI

L31  [Engine Gas, 8 Cylinder, 5.7L, CPI

MG5 [Transmission Manual 5-Speed, Getrag, 84mm, 4.00 1st, O/D

ML6 [Transmission Manual 6-Speed ZF, 105mm, 5.79 1st, 0.72 6th, O/D

MT1  [Transmission Auto 4-Speed HMD 4L80-E

MW3 [Transmission Manual, 5-Speed, NVG, 109mm, 5.61 1st, O/D

M1F  |Power Take Off Rear PTO

M30 [Transmission Auto 4-Speed, HMD, 4L60-E, Electronic

M32  [Transmission Auto 4-Speed, HMD, 4L60-E, Electronic, HD

M74 'é:apimission Auto 5-Speed, Allison, LCT 1000, 3.10 1st, 1.00 4th, 0.71 5th, O/D, Conversion
utc

M96  [Transmission Manual 5-Speed, Tremec, 109mm, 5.81 1st, 0.77 5th

NA1 |[Emission System GVW less than 8,500 Ib

NA4 [Emission System GVW greater than 8,500 Ib

NC1  |[Emission System California, LEV

NC8 |[Emission System California, ULEV

NF2 [Emission System Federal, Tier 1

NF4 |[Emission System Clean Fuel, Fleet

NF9 |[Emission System General Unleaded

NP1 [Transfer Case, Electric Shift Control, 2 Speed

NP2 [Transfer Case, Manual Shift Control, 2 Speed

NP3 [Transfer Case, All-Wheel Drive

NP5  [Steering Wheel, Leather Wrapped

NP8 [Transfer Case Active, 2 Speed Push Button Control

NQZ |Fuel Tank Auxiliary, Rear Mounted, 18 gallon - Delete

NW7 [Traction Control, Powertrain Management Only

NYS [Steering 4-Wheel

NZZ [Sales Package, Skid Plate Off-Road Spot

NO5  [Lock Control Fuel Filler Cap

N12  |Rear Exit Exhaust System

N93 | Wheel - Aluminum - Chrome - 17 X 7.5

OSG |Plant Code Oshawa, Ont, Canada (TRK)

PF4  Wheel - Aluminum - 16 X 7.0

PF9  Wheel - Aluminum Cast-16 X 7.0

PRO |Appearance Package Sierra Professional

PTO |Provisions, Power Take Off (PTO) Controls

PY0 |Wheel - Aluminum - 16 X 6.5

PY2 |Wheel - Chrome Appearance - 16 X 6.5

P03  Wheel Cover, Var 3

P06  [Trim Discs Wheel

P96  |[Equipment, Mexican Modified, Mandatory Base Equipment

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

QBN [Tire All LT245/75R16/C BW R/PE ST TL 00R

QBX [Tire All LT245/75R16/C WOL R/PE ST TL OOR

QCC [Tire ALL P255/70R16 BW R/PE ST TL ALS

QCJ [Tire All P255/70R16 WOL R/PE ST TL ALS

QCP__ [Tire All P255/70R16 - 109H BW R/PE ST TL ALS

QC3 Wheel 16 x 7, Aluminum, Special

QC4 |Wheel 16 x 7, Aluminum, Custom

QGC [Tire All P265/75R16 - 114S BW R/PE ST TL AT

QGD [Tire All P265/75R16 - 114S WOL R/PE ST TL AT

QHS [Tire All P265/75R16 - 114H BW R/PE ST TL AT "A" TEMP Rating

QIW  [Tire All LT245/75R16/E BW R/PE ST TL OOR 120Q
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QIX  [Tire All'LT245/75R16/C BW R/PE ST TL OOR 120Q

QIZ  [Tire All LT245/75R16/E BW R/PE ST TL ALS 120Q

QNL  [Tire All P245/75R16 - 109S WOL R/PE ST TL ALS

Q4B |GVW Rating 6,200 Ibs

SAF  |Lock Spare Tire, Hoist Shaft

TL1  (Grille Special

TP2  Battery Auxiliary

TQ3 |Battery 770 CCA (Dual)

TRW  |Provisions Lamp, Roof Mounted

TR3  |Grille Radiator, Body Color, w/Chrome Emblem

TZ0 [Transmission Manual 5-Speed, Tremac, 85mm, 3.82 1st, 0.83 5th

T2H _ [Exterior Ornamentation, Export Unique Requirements

T62  |Lamp System Daytime Running - Delete

T64 Battery - Delete

T78 |Headlamps Control - Delete

T96  |Fog Lamps, Front

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

UB1 Radio AM/FM Stereo, Seek/Scan, Auto Reverse Music Search Cassette, CD, Auto Tone, Data
System Clock, ETR '

UC2  |Speedometer Instrument, Kilo and Miles, Kilo Odometer, Positive Bias

uce E_:;\go AM/FM Stereo, Seek/Scan, RDS, Multiple Compace Disc, Auto Tone Control, Clock,

UD4 |Alarm Vehicle Speed, 120 km/h

UE1  |Communication System Vehicle, G.P.S. 1

UG1 _ |Universal Garage Door Opener

UK3 _ |Accessory Steering Wheel Control

UK6 |Radio Control Rear Seat and Earphone Jacks

UL2  [Frequencies, European

UL4  [Frequencies, South American

UL5 |Radio - Delete

UL8  [Frequencies, Saudi Arabian

UM?7 Radio AM/FM Stereo, Seek/Scan, Clock, ETR

UQ3  |Speaker System, Performance Enhanced Audio

UQS Speaker System 4, Dual Front Door Mounted, Dual Extended Range Quarter Mounted

UQ7 _ |Speaker System Premium Performance, Enhanced Audio, Bose®

UQ9 Speaker System - Delete

UY2  Wiring Provisions for Camper/5th Wheel Trailer

U01  [Lamp Five, Roof Marker, Truck

U1S  |Player Multiple Compace Disc

U19  |Speedometer Instrument, Kilo and Miles, Kilo Odometer

U2K  Digital Audio System S-Band

U2L  Digital Audio System L-Band

U42  [Entertainment Package Rear Seat

VBX _|Language Label Arabic

VB3 _ Bumper Rear Step, Chrome, Impact Strip

VCO |Label, Noise Control Information

VC4  |Label Price/Fuel Economy, Puerto Rico and Virgin Islands

VC5 _ |Label Shipping, Except US, US Possessions, or Japan

VC7  |Label Price/Fuel Economy, Guam

VF7  |Bumper Rear Step - Delete

VGC _|Protector Film, Paint Etch Preventive

VG3 | Bumper Front Impact Strip

VG8  Vehicle Label, Notice to Buyer

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

VPH |ehicle Preparation Overseas Delivery

VR4 [Trailer Hitch Weight Distributing Platform

VR6 [Hook Tie-Down Shipping

VT4  Bumper Front Color Keyed

VT5 Bumper Rear Color Keyed

VYU [Provisions, Snow Piow Preparation

VZ2 |Calibration Speedometer A

V10 |Cold Weather Options Provision

V22 |Grille Radiator, Chrome

V43  Bumper, Rear Step, Color

V60  |Vehicle Statement Gulf States Organization, Incomplete Vehicle

V73 |Vehicle Statement, USA/ Canada

V76 _ |Front Towing Hook

V78 |Vehicle Statement - Delete

V87  |Vehicle Statement Gulf States Organization

W86 |[Equipment: Miscellaneous Equipment for Venezuela (GMV Controlled)

W99 |[Equipment: Miscellaneous Equipment for Venezuela (GM Platform Controlled)

XCC [Tire Front P255/70R16 BW R/PE ST TL ALS

XEC [Tire Front LT215/85R16/E BW R/ST TL Highway

XEF _ [Tire Front LT215/85R16/E BW R/PE ST TL OOR

XGD [Tire Front P265/75R16-114S WOL R/PE ST TL AT

XNF_ [Tire Front P235/75R16-106S BW R/PE ST TL ALS

XYK  [Tire Front LT215/85R16/D BL R/PE ST TL HWY

XYL  [Tire Front LT215/85R16/D BL R/PE ST TL OOR

Xa4 Controlled)

Parts, North American Sourced and Shipped to Outside Supplier and Checked (GMCL

X52  Miscellaneous Equipment for Guam, Puerto Rico/US Virgin Islands

X88 [Conversion Name Plate Chevrolet

YB3  |Plate Clutch Driven, Part of English - Delete

YCC [Tire Rear P255/70R16 BW R/PE ST TL ALS

YE9 [Convenience Package Comfort and Decor Level #3

YF2 [Sales Package Ambulance Upfitter

YGD [Tire Rear P265/75R16-114S WOL R/PE ST TL AT

YNF  [Tire Rear P235/75R16-106S BW R/PE ST TL ALS

YYK [Tire Rear LT215/85R16/D BL R/PE ST TL HWY

Y91  |Merchandised Package Luxury Edition

ZCC  [Tire Spare P255/70R16 BW R/PE ST TL ALS

ZGD [Tire Spare P265/75R16-114S WOL R/PE ST TL AT

ZNF  [Tire Spare P235/75R16-106S BW R/PE ST TL ALS

ZW9 |Body Equipment, Base Body or Chassis

ZX3 [Chassis Package Manual Select Damping

ZYK  [Tire Spare LT215/85R16/D BL R/PE ST TL HWY

ZY1 Color Combination, Solid

ZY2 |Color Combination, 2-Tone

749  [Export Canadian Modification Mandatory Base Equipment

Z5X  |Mirror Provisions Arabic Language

Z71 __ |Chassis Package "Off Road"

782 [Trailer Provisions Special Equipment, H. D.

Z83 [Chassis Package Solid Smooth Ride

Z85 |Chassis Package Increased Capacity

Z88 [Conversion Name Plate GMC
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Technical Information
Maintenance and Lubrication

Capacities - Approximate Fluid

Axle Capacities

e Front Drive Axle (8.25") 1.66 liters 1.75 quarts
e Front Drive Axle (9.25") 1.73 liters 1.83 quarts
e Rear Drive Axie (8.6") 2.03 liters 2.15 quarts
o Rear Drive Axle (9.5") 2.6 liters 2.75 quarts
o Rear Drive Axle (9.75") 2.84 liters 3.00 quarts
* Rear Drive Axle (10.5") 2.6 liters 2.75 quarts
e Rear Drive Axle (11.5") 3.62 liters 3.83 quarts
Engine Cooling System o :
e 4.3L (VIN W) Automatic Transmission 11.9 liters 12.6 quarts
e 4.3L (VIN W) Manual Transmission 12.2 liters 12.9 quarts
e 4.8L (VIN V) Automatic Transmission 12.7 liters 13.4 quarts
e 4.8L (VIN V) Manual Transmission 13.0 liters 13.7 quarts
e 4.8L (VIN V) Automatic with front A/C 13.7 liters 14.4 quarts
e 4.8L (VIN V) Automatic with front and rear A/C 15.0 liters 15.8 quarts
e 53L (VIN T) Automatic Transmission 12.7 liters 13.4 quarts
e 5.3L (VIN T) Automatic Transmission with optional Air Conditioning | 14.1 liters 14.9 quarts
e 5.3L (VIN T) Automatic Transmission with front A/C 13.6 liters 14.4 quarts
e 5.3L (VIN T) Automatic Transmission with front and rear A/C 15.0 liters 15.8 quarts
e 6.0L (VIN V) Automatic Transmission 14.0 liters 14.8 quarts
e 6.0L (VIN V) Automatic Transmission with opt Engine Oil Cooler 13.6 liters 14.4 quarts
e 6.0L (VIN V) Manual Transmission 14 .4 liters 15.2 quarts
e 6.0L (VIN V) Manual Transmission with optional Engine Oil Cooler | 14.0 liters 14.8 quarts
e 6.6L (VIN 1) Manual Transmission 19.5 liters 20.7 quarts
e 6.6L (VIN 1) Automatic Transmission 19.2 liters 20.3 quarts
e 8.1L (VIN G) Manual Transmission 20.0 liters 21.1 quarts
e 8.1L (VIN G) Automatic Transmission 19.6 liters 20.7 quarts
Engine Crankcase
e 4.3L (VIN W) With Filter 4.3 liters 4.5 quarts
e 4.8L (VIN V) With Filter 5.7 liters 6.0 quarts
e 5.3L (VIN T) With Filter 5.7 liters 6.0 quarts
e 6.0L (VIN U) With Filter 5.7 liters 6.0 quarts
e 6.6L (VIN 1) with Filter 9.5 liters 10.0 quarts
e 8.1L (VIN G) With Filter - 6.2 liters . 6.5 quarts
Transmission ’ ' '
e 41 60-E 4 Spd. HMD Auto (M30) 4.7 liters 5.0 quarts
e 4160-E 4 Spd. HMD Auto (M30) After Complete Overhaul 10.6 liters 11.2 quarts
e 4160-E 4 Spd HM Auto (M32) 4.7 liters 5.0 quarts
e 4L60-E 4 Spd HM Auto (M32) After Complete Overhaul 10.6 liters 11.2 quarts
e 41 80-E Auto (MT1) 7.3 liters 7.7 quarts
e 41 80-E Auto (MT1) After Complete Overhaul 12.8 liters 13.5 quart
e 5 8Spd. Auto Allison (M74) 7.0 liters 7.4 quarts
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e 5 Spd. Auto Allison (M74) after complete overhaul 12.0 liters 12.7 quarts
e New Venture Gear 3500 Manual Transmission 2.3 liters 2.4 quarts
o New Venture Gear 4500 Manual Transmission 3.8 liters 4.0 quarts
e 6 Spd Manual (ZF) (ML6) 6.0 liters 6.3 quarts
Fuel Tank ,
e  Short Bed Models 98.0 liters 26 gallons
e  Long Bed Models 128.0 liters | 34.0 gallons
e 4 Door Utility 98.4 liters | 26.0 gallons
e XL (1500 Series) 123.0 liters | 32.5 gallons
e XL (2500 Series) 147.6 liters | 38.5 gallons
e Chassis Cab (Single Tank) 128.0 liters | 34.0 gallons
Fuel Tank-Federal - } .
e Chassis Cab (Standard Side Tank) 102.2 liters | 27.0 gallons
e Chassis Cab (Optional Rear Tank) 87.0 liters | 23.0 gallons
Fuel Tank-California .
e Chassis Cab (Standard Side Tank) 91.0 liters | 24.0 gallons
e Chassis Cab (Rear Tank) 102.2 liters | 23.0 gallons
e Chassis Cab (Optional Rear Tank) 102.2 liters | 27.0 gallons
Fuel Tank-Diesel ' :
e Chassis Cab (Standard Side Tank) 102.2 liters | 27.0 gallons
e Chassis Cab (Optional Rear Tank) 87.0 liters | 23.0 gallons
e Power Steering Capacities (approximate) J7L-1.25L | .81-1.32 gts
Transfer Case
New Venture Gear 149 (NP3) 2.1 liters 2.22 quarts
New Venture Gear 246 (NP8) 1.9 liters 2.0 quarts
New Venture Gear 261 (NP2) 1.9 liters 2.0 quarts
New Venture Gear 263 (NP1) 1.9 liters 2.0 quarts
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i

Maintenance Iltems

Oil Filter

e 43LV6 (VINX) AC Delco/PF47
e 48LVS8(VINV) AC Delco/PF44
e 53LVB(VINZ&T) AC Delco/PF44
e 6.0LV8(VINUG&N) AC Delco/PF44
e 8.1L VS (VIN G) AC Delco/PF454
[ ]

6.6L V8 Diesel (VIN 1)

Engine Air Cleaner/Filter

Part. No. 97214983

AC Delco/A1519C

4.3L V6 (VIN X)
4.8L V8 (VIN V) AC Delco/A1519C
5.3L V8 (VINZ &T) AC Delco/A1519C

6.0L V8 (VIN U & N)

AC Delco/A1518C

8.1L V8 (VIN G)

AC Delco/A1518C

6.6L V8 Diesel (VIN 1)

AC Delco/PF1618C

Passenger Compartment Air Filter Kit

e 43LV6(VINX) GM Part/52485513
e 48LVS8(VINV) GM Part/52485513
e 53LVB(VINZ&T) GM Part/52485513
e G6.0LV8(VINU&N) GM Part/52485513
e 8.1L V8 (VING) GM Part/52485513
e 6.6L V8 Diesel (VIN 1) -
PCV Valve
e 43L V6 (VINX) CV769C
o 48LV8(VINV) CVv948C
e 53LVB(VINZ&T) CVv948C
e 6.0LV8B(VINU&N) CVvo48C
e 8.1L V8B (VING) CVvo48C
Spark Plugs ' , .
e 43LV6(VINX) AC Delco/41-932
Denso/J14R15
e 48LVB(VINV) NGK/TR5A15
Denso/J14R15
e S53LVB(VINZ&T) NGK/TR5A15
Denso/PTZ16R15
e 6.0LV8(VINU&N) NGK/PZTR5A15
e 8.1L V8 (VING) Denso/PTJ14R15
Fuel Filter ‘
e 43LV6(VINX) AC Delco/GF626
e 48LV8(VINV) AC Delco/GF626
e 53LVB(VINZ&T) AC Delco/GF626
e 6.0LV8(VINU&N) AC Delco/GF626
e 8.1LV8(VING) AC Delco/GF626
e Wiper Blades ITTA/56.0 cm (22 in)
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Fluid and Lubricant Recommendations

uid GM P/N 12378508 (Canadian P/N

AUTO-TRAK® I
10953626)

Engine Oil

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

Engine Oil (Diesel Engine)

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

Engine Coolant

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

Hydraulic Brake System

Delco Supreme 11® Brake Fluid GM P/N 12377967 (Canadian P/N
992667) or equivalent DOT-3 brake fluid

\Windshield Washer Solvent

GM Optikleen ® Washer Solvent GM P/N 1051515 (Canadian P/N
993033) or equivalent

Hydraulic Clutch System (5-Speed
[Trans.)

Hydraulic Clutch Fluid GM P/N 12345347 (Canadian P/N
10953517) or equivalent DOT-3 brake fluid

Hydraulic Clutch System (6-Speed
Trans.)

Hydraulic Clutch Fluid GM P/N 88958860 (Canadian P/N
88901244)

Power Steering System

GM Power Steering Fluid GM P/N 1052884 - 1 pint, 1050017 - 1
quart, (Canadian P/N 993294 - 1 pint, 993353 - 1 quart) or
lequivalent

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

GM Goodwrench Synthetic Manual Transmission Fluid GM P/N
12346190 (Canadian P/N 10953477) or equivalent SAE 75W-85
GL-4 gear oil

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

Synchromesh Transmission Fluid GM P/N 12345349 (Canadian
P/N 10953465) or equivalent

Manual Transmission (6-Speed)

TransSynd ™ Synthetic Automatic Transmission Fluid GM P/N
12378515 (Canadian P/N 88900701)

IAutomatic Transmission

DEXRON®-III, Automatic Transmission Fluid

Key Lock Cylinders

Multi-Purpose Lubricant, Superlube® GM P/N 12346241
(Canadian P/N 10953474) or equivalent

Floor Shift Linkage

Lubriplate® Lubricant Aerosol GM P/N 1052349 (Canadian P/N
0992723) or equivalent or lubricant meeting requirements of NLGI #
2 Category LB or GC-LB

Chassis Lubrication

Chassis Lubricant GM P/N 12377985 or equivalent or lubricant
meeting requirements of NLGI # 2 Category LB or GC-LB

SAE 80W-90 Axle Lubricant GM P/N 1052271 (Canadian P/N

Front Axle 10950849) or equivalent
SAE 75W-90 Synthetic Axle Lubricant GM P/N 12378261

Rear Axle (Canadian P/N 10953455) or equivalent meeting GM Specification
9986115

Rear Axle (with QS4 Axle Only) SAE 75W-90 Synthetic Axle Lubricant GM P/N 12378557

(Canadian P/N 88901362) or equivalent

Manual Transfer Case (NP1, NP2,
and NP3)

DEXRON®-III Automatic Transmission Fluid

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

Spline Lubricant, Special Lubricant GM P/N 12345879 (Canadian
P/N 10953511) or lubricant meeting requirements of GM 9985830

Rear Drive line Center Spline

Chassis Lubricant GM P/N 12377985 or equivalent or lubricant

meeting requirements of NLGI # 2, Category LB or GC-LB
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. Multi-Purpose lubricant, Superlube ® GM P/N 12346241 (Canadian

Hood Hinges P/N 10953474) or equivalent
Body Door Hinge Pins, Tailgate HingeMulti-Purpose lubricant, Superlube® GM P/N 12346241 (Canadian
and Linkage, Folding Seat and Fuel |P/N 10953474) or equivalent
Door Hinge
Outer Tailgate Handle Pivot Points, [Multi-Purpose lubricant, Superlube® GM P/N 12346241 (Canadian
Hinges, Latch Bolt and Linkage P/N 10953474) or equivalent

. T Dielectric Silicone Grease GM P/N 12345579 (Canadian P/N
Weatherstrip Conditioning 1074984) or equivalent

: Synthetic Grease with Teflon, Superlube® GM P/N 12371287
Weatherstrip Squeaks Canadian P/N 10953437) or equivalent
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Descriptions and Operations
Power Steering System

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

The power steering fluid reservoir holds the power steering 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
¢ Mounted to a bracket on the engine

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

e Arecirculating ball system
¢ Arack and pinion system

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

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

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

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

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

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

Steering Linkage (Non-Rack and Pinion)

The steering linkage consists of the following components:

A pitman arm

An idler arm

A relay rod

2 adjustable tie rods

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

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

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 HVAC controls

Driver Safety

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

Rear Wheel Steering Description and Operation

Quadrasteer™ is a 4-wheel steering system that dramatically enhances low speed maneuverability, high
speed stability, and towing capability. The system is an electrically powered rear wheel steering system
comprised of the following components: ‘

e A steerable, solid hypoid rear axle.

e A steering wheel position sensor located at the base of the steering column.

e Arear wheel position sensor located below the rear wheel steering motor on the rear steering
gear.

An electric motor driven actuator.

A rear wheel steering control module.

A combined yaw rate sensor/ lateral accelerometer sensor.

Three hall effect switches in the motor assembly.

A mode select switch on the dash.

A heavy duty wiring harness and fuse .
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o A Service 4 Wheel Steer indicator in the IPC.
¢ A shorting relay in the rear wheel steering gear motor .
o A power relay in the rear wheel steering control module.

Rear Wheel Steering Control Module

The rear wheel steering control module controls all functions of the rear wheel steering system . The
module has a dedicated power feed line from the under hood fuse holder. The fuse is a 125 amp mega
fuse . The wiring is routed to the rear of the vehicle. The rear wheel steering control module is located

. above the rear mounted spare tire. The rear wheel steering control module uses the inputs listed above to
determine when and how far to turn the rear wheels. The rear wheel steering control module also uses
the hall switches in the steering gear motor , shorting relay , and motor control relay to monitor and
control the direction and speed the motor operates. The rear wheel control module also controls the duty
cycle of the phase leads to the motor . The motor control relay is part of the rear wheel steering control
module and is not serviceable . The rear wheel steering control module uses both a class 2 and a
discrete vehicle speed sensor signal . The system will not function without a discrete vehicle speed
sensor signal . The rear wheel steering control module uses the 2 vehicle speed sensor signals for
comparison purposes. The rear wheel steering control module uses inputs from the steering wheel
position sensor to determine steering wheel position and rate of change. The rear wheel position sensor
signals provide the rear wheel steering control module with rear wheel position data. The rear wheel
steering control module will send out a class 2 message to the IPC to turn on and off the amber Service
4-Wheel Steering System Indicator. The rear wheel steering control module controls the indicators in the
mode switch on the dash .

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

Important

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

Rear Wheel Steering Mode Switch

The mode switch located on the instrument panel allows the driver the option of selecting 2-wheel
steering, 4-wheel steering, or 4-wheel steering tow operation. The mode switch also has indicators that
show which mode the rear wheel steering system is in . When all indicators are lit the rear wheel steering
control module has lost it's memory settings and the scan tool must be used to re-calibrate the rear wheel
steering control module . When the indicators are flashing the rear wheel steering control module is
waiting for the steering wheel to pass the center position before changing to the selected mode . The
indicators on the mode switch are led's , the switch is also back lit .

The system operates in 3 principal modes, as foliows:

2-Wheel Steer Mode

Normal steering operation; rear wheel steering is disabled while in this mode.
4-Wheel Steer Mode

The 4-wheel steering mode provides the 3 principal phases of steering: negative phase, neutral phase,
and positive phase. In the negative phase the rear wheels turn opposite of the front wheels . In the neutral
phase the rear wheels are centered and do not turn in or out . In the positive phase the rear wheels turn
the same direction as the front wheels .
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4-Wheel Steer Tow Mode

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

NOTE : There is also a cross-over speed. This is the speed that the control module transitions from a
negative phase to a positive phase status. In 4-Wheel Steer mode, this transition occurs when the vehicle
obtains a speed of 65 km/h (40 mph).

The cross over speed in the 4-Wheel Steer tow mode occurs at 40 km/h (25 mph).
Rear Wheel Steering Gear Motor

The rear steering gear motor is a 3 phase, 6 pole brushless, DC motor. The rear wheel steering gear
motor is located on the top of the rear steering gear . The motor transmits it's power through a planetary
gear set inside the rear steering gear . There are 3 hall switches inside the motor , hall A , hall B, and hall
C . They are not serviceable . There is a motor phase shorting relay located inside the motor assembly , it
is not serviceable . The motor leads are not to be spliced or damaged in any way . If there is damage to
the wiring the motor must be replaced . If there is any damage to the wiring it is possible for water to get
inside the rear steering gear. The rear wheel steering control module uses the hall switch inputs to
monitor motor position, speed, and direction .

Steering Wheel Position Sensor

The steering wheel position sensor inputs to the rear wheel steering control module consists of 3 digital
input circuits. The steering wheel position sensor supply voltage is between 4.9-5.1 volts. Phase A and
phase B circuits are digital pulse signals whose output represents one degree of steering wheel rotation.
When observing the phase A and phase B data parameters on the scan tool, the parameters will not have
the same value at the same time. When the steering wheel is rotated, the phase A and phase B data
parameters will be shown as high or low on the scan tool. The marker pulse is a digital pulse that is
displayed as high on the scan tool for 20 ° only when the steering wheel angle is between -10 and +10 °.
The steering wheel position sensor analog signal voltage is at or near 2.5 volts with the wheels at center.
Voltage increases/decreases for less than 1 full turn (+/- 225°) then plateaus for remainder of wheel
travel.

Rear Wheel Steering Position Sensor

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

Combined Yaw Rate Sensor / Lateral Accelerometer Sensor

The combined yaw rate sensor / lateral accelerometer sensor is located under the passenger front seat .
Yaw rate is a rotational force on a horizontal plane. Lateral acceleration is a measure of forward motion
on a horizontal plane . The inputs to the rear wheel steering controller are bias compensated. This
compensates for variations in manufacturing, temperature, and mounting. With the vehicle at rest the
sensor should have a voltage output on both circuits of approximately 2.5 volts .

Steerable Rear Axle

The steerable rear axle has a rack and pinon mounted to the differential cover, and half shafts with upper
and lower ball joints on movable hub and bearings assemblies . The rack is part of the differential cover. If
a system malfunction occurs the rear wheels are moved back to center via an internal spring. The rack
has redundant inner and outer tie rods ends . There are inner tie rod boots on the rack to prevent water
and dirt from getting inside. Long term exposure to moisture due to a damaged boot or components can
result in an internal malfunction. The rear wheel steering gear has the rear wheel steering gear motor

Page 46



2003 Chevrolet Silveradvo Truck Restoration Kit

attached to the upper rack . There are shields and a skid plate type shield on the rear axle assembly to
protect the steering gear. There are no internal adjustments to the rack . It is mandatory to preform a 4
wheel alignment if any hard parts , such as tie rods or ball joints or wheel bearings are serviced . The axle
assembly is a heavier duty version of the standard rear axle on a non rear wheel steer truck . You must
consult the owners manual and the trailer towing guide for specific towing capacities . The carrier
contains 9.74 inch ring and pinon gear set. The quarter shafts are a special heavy duty design with up to
15 ° of movement and a special designed CV joint and boot at the wheel end of the axle .

Suspension Description and Operation

Front Suspension
Coil Spring

The front suspension has 2 primary purposes:

o [solate the driver from irregularities in the road surface.
¢ Define the ride and handling characteristics of the vehicle.

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

This requires that the steering knuckle be suspended between an upper and a lower control arm. The
lower control arm attaches from the steering Knuckle at the outermost point of the control arm. The
attachment is through a ball and socket type joint. The innermost end of the control arm attached at 2
points to the vehicle frame, through semi-rigid bushings. The upper control arm attaches to the frame in
the same fashion. Between the lower control arm and a spring seat on the vehicle's frame, under tension,
is a coil spring.

This up and down motion of the steering knuckle as the vehicle travels over bumps is absorbed
predominantly by the coil spring. The vertical movement of the steering knuckle as the vehicle travels
over irregular road surfaces will tend to compress the spring and spring tension will lead the spring to
return to the original, at-rest state. This action isolates the vehicle from the road surface. The upper and
lower control arms are 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.

A shock absorber is used in conjunction with this system in order to dampen out the oscillations of the coil
spring. A shock absorber is a basic hydraulic cylinder. The shock is filled with oil and has a moveable
shaft that connects to a piston inside the shock absorber. Valves inside the shock absorber offer
resistance to oil flow and consequently 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.

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 vehicle's handling characteristics on turns.

Torsion Bar

The front suspension has 2 primary purposes:

e Isolate the driver from irregularities in the road surface.
* 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
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surface. The rate at which the suspension dissipates the energy and the amount of energy that is
absorbed is how the suspension defines the vehicle's ride characteristics. Ride characteristics are
designed into the suspension system and are not adjustable. The ride characteristics are mentioned in
this description in order to aid in the understanding of the functions of the suspension system. The
suspension system must allow for the vertical movement of the tire and wheel assembly as the vehicle
travels over irregular road surfaces while maintaining the tire's horizontal relationship to the road.

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

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

Front suspension systems utilize a stabilizer shaft. The stabilizer bar connects between the left and right
lower control arm 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 vehicle's handling characteristics on turns.

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

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

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

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

e The rubber insulators
e The clamps
e The link assemblies

Selectable Ride Description and Operation

The selectable ride (SR) suspension system allows the driver to choose between 2 distinct damping
levels, firm and normal.

The SR dampers are gas charged units which provide damping by forcing hydraulic fluid through internal
orifices within each shock in order to resist suspension movement. Each shock contains an internal
solenoid actuator that the SR switch controls. This solenoid actuator controls the size of the orifice that
the hydraulic fluid is forced through, thus altering the ride characteristics of the vehicle.
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Wheels and Tires
Fastener Tightening Specifications

Sparé Tire Hoist Retainihg Bblt 40 N-m
Wheel Nuts 190 N-m 140 Ib ft

General Description

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

The following factors have an important influence on tire life:

Correct tire pressures
Correct wheel alignment
Proper driving techniques
Tire rotation

The following factors increase tire wear:

e Heavy cornering
¢ Excessively rapid acceleration
e Heavy braking

Tread Wear Indicators Description

oAb INgP The original equipment t.ires have tread wear indicators that show when
you should replace the tires.

1Y

The location of these indicators are at 72 degree intervals around the outer
§= diameter of the tire. The indicators appear as a 6 mm (0.25 in) wide band

U
|
u

when the tire tread depth becomes 1.6 mm (2/32 in).

u

§

7/7_
H

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

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

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

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

Tire Inflation Description

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

¢ Vehicle handling concerns
e Poor fuel economy

e Shortened tire life

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

e The vehicle has been sitting at least 3 hours.
¢ The vehicle has not been driven for more than 1.6 km (1 mi).
e The tires are cool.

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

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

Inflation Pressure Conversion (Kilopascals to PSI)

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
e Tire bruising
¢ Rapid tread wear at the center of the tire

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

A tire squeal on turns

Hard steering

Rapid wear and uneven wear on the edge of the tread
Tire rim bruises and tire rim rupture

Tire cord breakage

High tire temperatures

Reduced vehicle handling

High fuel consumption

Soft riding

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

¢ Uneven braking
e Steering lead
¢ Reduced vehicle handling
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Tire Description
Caution

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

This vehicle is equipped with speed rated tires. Listed below are the common speed rating symbols and
the corresponding maximum speeds:

S 180
T 190
U 200
H 210
Vv
Y4

240
Over 240
A Tire Performance Criteria (TPC) specification number is molded in the sidewall near the tire size of all

original equipment tires. Usually, a specific TPC number is assigned to each tire size. The TPC
specification number assures that the tire meets the following GM's performance standards.

Meets the standards for traction.

Meets the standards for endurance.

Meets the standards for dimension.

Meets the standards for noise.

Meets the standards for handling.

Meets the standards for rolling resistance, and others.

The following is required of replacement tires:

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

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

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

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

May seriously affect the ride.

May seriously affect the handling.

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

May seriously affect the vehicle ground clearance.

May seriously affect the trailering capacity.

May seriously affect the tire clearance to the body.

May seriously affect the tire clearance to the chassis.

Conditions for Tire Replacement
Replace the tires when one and/or all of the following conditions are evident:

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

e When the following conditions are evident on the tread:

B When the tread is cracked.
B When the tread is cut.
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B When the tread is snagged deeply enough to expose the cord.

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

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

B When the sidewall is snagged deeply enough to expose the fabric.
e When the following conditions are evident on the tire:

B When the tire has a bump.

B When the tire has a bulge (protrusion).

B When the tire is split.

B Please note that slight sidewall indentations are normal in radial tires.
¢ When the following damage is evident on the tire and the damage cannot be correctly repaired

because of the size or the location of the damage:

B When the tire has a puncture.

B When the tire is cut, or other damage.’

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

All Seasons Tires Description

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

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

P 245 / 50 16 95S
T —TT~ L—
TIRE TYPE LOAD INDEX
P—PASSENGER
T-TEMPORARY |SPEED SYMBOLJ
SECTION
WIDTH RIM
(MILLIMETERS) DIAMETER
235 - L] (INCHES)
245 16
275 ' 17
ASTECT CONSTRUCTION
(SECTION HEIGHT) R—RADVIE
(secnog\l WIDTH) B-BIAS—BELTED
58 D-DIAGONAL (BIAS)
40

SECTION
WIDTH

1
SECTION
HEIGHT

v

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

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

Front Propeller Shaft Description |

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

One Piece Propeller Shaft Description

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

Two Piece Propeller Shaft Description

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

Propeller Shaft Phasing Description

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

Universal Joint Description

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

Center Bearing Description

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

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

Front wheel drive shaft constant velocity joint outer joint.
Front wheel drive shaft tri-pot joint inner joint.
The front wheel drive shaft connects the front wheel drive shaft tri-pot joint and the front wheel
drive shaft constant velocity joint.
Wheel Drive Shaft Seal Cover 15 Series
The front wheel drive shaft tri-pot joint is completely flexible, and moves with an in and out
motion.
e The front wheel drive shaft constant velocity joint is flexible but can not move in and out.

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

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

Differential Carrier Housing
Differential Assembly

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

Inner Axle Shaft (Right Side)
Clutch Fork

Clutch Fork Sleeve

Electric Motor Actuator

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

Full-Time Four Wheel Drive (FAWD) Front Axle Description and Operation
The Full-Time Four Wheel Drive (F4WD) Front Axle consist of the following components:

Differential Carrier Housing
Differential Assembly
Output Shaft (Left Side)
Inner Axle Shaft Housing
Inner Axle Shaft (Right Side)
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The front axle on Full-Time Four Wheel Drive model vehicles does not have a central disconnect feature
in order to engage and disengage the front axle. The left and right axle shafts are connected directly to
the differential case assembly. This allows the axle shafts and the propeller shaft to spin continuously.
The transfer case controls the amount of torque applied to the front axle. The remaining components are
the same as the selectable four wheel drive axle.

Rear Drive Axle Description and Operation

Rear Axles for this vehicle consist of the following components:

Differential Axle Housing
Differential Carrier

Right and left Axle tubes
Right and left axle shafts

These axles are either Full-Floating or Semi-Floating. These axles can be identified as follows: The Semi-
_Floating Axle has axle shafts with C-Clips inside the differential carrier on the inner ends of the axle
shafts. The Full-Floating Axle has bolts at the hub retaining the axle shafts to the hub assembly. The
axles can be identified by the stamping on the right side axle tube They may also be identified by the ring
gear size. The ring gear sizes include 8.60, 9.50, 9.75, 10.50 and 11.50 inch axles. The limited
slip/locking differential information for these rear axles can be located in the limited slip/locking differential
section.

A open differential has a set of four gears. Two are side gears and two are pinion gears. Some
differentials have more than two pinion gears. Each side gear is splined to an axle shaft so each axle
shaft ; so each axle shaft turns when it's side gear rotates. The pinion gears are mounted on a differential
pinion shaft, and the gears are free to rotate on this shaft. The pinion shaft is fitted into a bore in the
differential case and is at right angles to the axle shafts. Power is transmitted through the differential as
follows: the drive pinion rotates the ring gear. The ring gear being bolted to the differential case, rotates
the case, The differential pinion, as it rotates the case, forces the pinion gears against the side gears.
When both wheels have equal traction, the pinion gears do not rotate on the pinion shaft because of input
force on the pinion gear is equally divided between the two side gears. Therefore, the pinion gears
revolve with the pinion shaft, but do not rotate around the shaft itself. The side gears, being splined to the
axle shafts and in mesh with the pinion gears rotate the axle shafts. If a vehicle were always driven in a
straight line, the ring and pinion gears would be sufficient. The axle shaft could be solidly attached to the
ring gear and both driving wheels would turn at equal speed. However, if it became necessary to turn a
corner, the tires would scuff and slide because the differential allows the axle shafts to rotate at different
speeds. When the vehicle turns a corner, the inner wheel turns slower than the out wheel and slows it's
rear axle side gear (as the shaft is splined to the side gear). the rear axle pinion gears will roll around the
slowed rear axle side gear, driving the rear axle side gear wheel faster.

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

Differential case - 1 or 2 piece

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

Locking differential side gear

Thrust block

Locking differential clutch disc guides
Differential side gear shim

Locking differential clutch disc thrust washer
Locking differential governor

Latching bracket

Cam plate assembly
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o Differential pinion gears
o Differential pinion gear thrust washers

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

Limited-Slip Function

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

The operation of how the limited-slip function of the unit works can be explained when the vehicle makes
a right-hand turn. Since the left wheel travels farther than the right wheel, it must rotate faster than the
ring gear and differential case assembly. This results in the left axle and left side gear rotating faster than
the differential case. The faster rotation of the left-side gear causes the pinion gears to rotate on the
pinion shaft. This causes the right-side gear to rotate slower than the differential case.

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

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

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

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

As the side gear rotates at a speed different than that of the differential case, the shaft of the governor
rotates with enough speed to force the flyweights outward against spring tension. One of the flyweights
catches its edge on the closest edge of the latching bracket, which is stationary in the differential case.
This latching process triggers a chain of events.

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

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

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

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

The self-energizing process would not occur if it were not for the action of one of the left clutch discs. This
energizing disc provides the holding force of the ramping action to occur. It is the only disc which is
splined to the cam plate itself. The other splined discs fit on the cam side gear.

If the rotating speed of the ring gear and differential case assembly is high enough, the latching bracket
will pivot due to centrifugal force. This will move the flyweights so that no locking is permitted. During
vehicle driving, this happens at approximately 32 km/h (20 mph) and continues at faster speeds.

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

Locking Differential Torque-Limiting Disc

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

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

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

Transfer Case - NVG 149-NP3 (One Speed Automatic)

The NVG 149 RPO NP3 is a singlé speed, single mode transfer case. The mode is full-time all wheel
drive. It has a planetary differential gear set that splits the torque, normally 38 percent to the front wheels
and 62 percent to the rear wheels.

The NVG 149 utilizes magnesium housings. Proper fasteners, brackets, and fill/drain plugs must be used
to prevent galvanic corrosion. The planetary differential uses the carrier as the input. The annulus gear
(4) connects to the rear output shaft and rear wheels. The sun gear connects to the front output shaft and
front wheels through the chain and sprockets. The viscous coupling consists of a sealed housing filled
with a high viscosity silicone fluid and thin steel plates alternately splined to the inner and outer drum. The
inner drum is connected to the input shaft, and the outer drum to the sun gear. Whenever there is a
speed difference between the front and rear wheels, the inner and outer plates of the viscous coupling
spin relative to each other and the silicone fluid provides resistance. The resistance was tuned to be high
enough to bias power quickly to the wheels with traction, and low enough to prevent binding in a tight turn
on dry surfaces. This is the most common way the viscous coupling is activated, the shear mode. If the
speed difference is high, the coupling can lock or hump. This "hump" occurs when the heat generated,
expands the fluid inside the housing, changing the fluid dynamics between the plates. This results in
pressure between the plates, forcing them into contact with each other, similar to a clutch pack. In the
hump mode, the coupling can bias torque 100 percent to one axle, if required. Situations requiring this are
extreme such as backing up a steep gravel grade or climbing over off-road obstacles. The viscous
coupling is not serviceable; it must be replaced if defective. This is because each viscous coupling is
calibrated for optimum vehicle performance for both the shear and hump modes. If the viscous coupling is
in the "hump" mode too long, severe damage will occur. To prevent damage to the viscous coupling, DO
NOT:

e Tow with only two wheels down
¢ Drive without one propshaft
e Drive with a "donut" spare tire for an extended period of time
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Transfer Case - NVG 261-NP2 (Two Speed Manual)

The New Venture Gear (NVG) 261, RPO NP2 transfer case is a two-speed, part-time with "mode shift-on-
the-fly" capability. It has a chain driven front output shaft and an epicyclical low range planetary
arrangement. The NVG 261 transfer case features a four position shift lever control located in the vehicle
floor plan. As required, the operator can select 4HI position from 2HI "on-the-fly," as described in the
owners manual. A dash 4WD lamp will continue flashing during shifting, until all criteria have been met
and the new mode/range position has been reached. Once the new mode/range position is fully engaged
and the front axle disconnect locks in, the dash light 4WD indicator lamp will remain ON constantly.
Range shifting functions similarly, although it should be limited to speeds 8 km/h (5 mph) or less.

The four manual mode, or range gear positions, of the NVG 261 transfer case are:

2HI - 2 wheel drive high range

4HI - 4 wheel drive high range, part-time

410 - 4 wheel drive low range, 2.72:1 gear ratio reduction
N - Neutral, 4 wheel

When the ignition switch is placed in the run position and the 4WD shift lever is in the 4WD position, the
transfer case switch closes, supplying a ground to the axle actuator control circuit. With the ground
applied, the logic of the front axle actuator actuates a DC motor to engage the front axle and supply
voltage to the axle switch signal circuit. The axle switch signal circuit notifies the powertrain control
module (PCM) and the Anti-Lock Brake System that the vehicle is in the 4WD mode. The 4WD indicator
is commanded on via a Class 2 serial data signal from the PCM. When the 4WD shift lever is in the 4WD
low range position, the transfer case switch closes and supplies a ground on the 4WD low signal circuit.
This informs the PCM that the vehicle transfer case is in low range. When the vehicle is in low range, the
PCM changes the shift pattern of the automatic transmission.

During normal driving situations, the transfer case can operate in the 2WD mode. The driver may choose
to select any of the mode/range gear positions while driving the vehicle. However, the transfer case
should not be shifted into or out of 4LO unless the following criteria have been met:

e The automatic transmission is in neutral or the clutch pedal is depressed.
e The vehicle speed is less than 3 mph (5 km/h).

This transfer case also has a neutral position. A shift to the neutral position allows the vehicle to be towed
without rotating the transmission output shaft. In the neutral position, the rear propeller shaft will rotate the
transfer case rear output shaft, in turn rotating the oil pump, providing constant lubrication during towing.
Note, this neutral position is a 4WD neutral, meaning the front and rear outputs of the transfer case are
engaged as though in 4HI. With a disconnecting front axle, there is no power flow to the front wheels,
allowing towing with the front wheels off the ground or flat towing without driveline binding. Again, the
transfer case should not be shifted into or out of neutral unless the following criteria have been met:

e The automatic transmission is in neutral or the clutch pedal is depressed.
e The vehicle speed is less than 3 mph (5 km/h).

The NVG 261 transfer case is available in 5 variations, depending on the engine and transmission
configurations. The variations allow the transfer case to handle different torque loads. When servicing the
transfer case it is important to understand which variation is being serviced because of the difference in
parts.

There are some product improvement changes being released during the model year. The early
production transfer case has a separate cup plug and a needle bearing in the input gear. The later
production transfer case has a new input gear and uses a cup plug style bearing. The oil pump on the LD,
HD1, and HD2 version is being changed to be the same as the SHD version. This oil pump change also
includes a new rear output shaft. When servicing an early release model, only the later release parts will
be available. '
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NVG 261 Variations

27T | 32T

Light Duty (LD) M30 - 4L60E Spline | Spline 3/8 X1.25in| 4 Pinion K1
. 32T 32T . .
Light Duty (LD) MGS5 - NV 3500 Spline | Spline 3/8X1.25in| 4 Pinion K1
K2
MT1 - 4L80E 32T 32T . -
Heavy Duty 1 (HD1) MW3 - NV 4500 | Spline | Spline 3/8X1.5in | 6 Pinion No%tlgavy
MT1 - 4L80E 32T 32T . . K2
Heavy Duty 2 (HD2) MW3 - NV 4500 | Spline | Spline 7/16 X1.5in| 6 Pinion Heavy Duty
Super Heavy Duty ML6 - ZF S6-650 29T 31T . -
(SHD) M74 - Allison | Spline | Spline |7/16X1.5in| 6 Pinion K3

The HD2 and the SHD model share many of the same components but the increased torque capacity of
the SHD requires a double row input bearing, larger diameter rear output shaft, rear output shaft bearing
higher capacity, larger rear seal, case halves machined differently, and a different speed reluctor wheel.

Transfer Case - NVG 263-NP1 (Two Speed Selectable)

The NVG 263 transfer case features a three button shift control switch located on the instrument panel.
When the vehicle has the ignition key in the RUN position, the transfer case shift control module starts
monitoring the transfer case shift control switch to determine if the driver desires a new mode/gear
position. At a single press of the transfer case shift control switch, the lamp of the new desired position
will begin flashing to inform the driver that the transfer case shift control module has received the request
for a new mode/gear position. The lamp will continue to flash until all shifting criteria has been met and
the new mode/gear position has been reached (or has been engaged). Once the new mode/gear position
is fully active, the switch indicator lamp for the new position will remain ON constantly.

The NVG 263 transfer case provides the driver with 3 manual mode/gear positions: ‘

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

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

¢ The engine is running.
e The automatic transmission is in Neutral - clutch depressed on manual transmissions.
e The vehicle speed is below 3 MPH.

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

The engine is running.

The automatic transmission is in Neutral (clutch depressed on manual transmissions).

The vehicle speed is below 3 MPH.

The transfer case is in 2HI mode.

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

View the list of major components that make up the automatic transfer case (ATC) system below.
Front Axle Actuator

The front axle actuator engages and disengages the front axle. The front axle actuator consists of a
Permanent Magnetic (PM) motor, a worm gear controlled plunger, a front axle switch and an electronic
control circuit. Whenever a shift to 4HI, or 4LO is requested, the transfer case shift control module
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engages the front axle by grounding the axle actuator control circuit through a current limiting driver. The
front axle actuator also sends a signal to the PCM indicating when the 4WD is engaged.

Transfer Case Shift Control Module"

The transfer case shift control module uses the VIN information for calculations that are required for the
different calibrations used based on axle ratio, transmission, tire size, and engine. The system does not
know which calibration to use without this information. This information is provided to the transfer case
shift control module via Class 2 data bus from the powertrain control module (PCM).

Transfer Case Encoder Motor

The transfer case encoder motor consists of a permanent magnet (PM) DC motor and gear reduction
assembly. It is located on the left hand side (drivers side) of the transfer case. When activated it turns the
sector shaft of the transfer case (clockwise or counter clockwise) to shift the transfer case. The encoder
motor is controlled with a pulse width modulated (PWM) circuit within the transfer case shift control
module. This circuit consists of a driver on both the Motor Control A and Motor Control B circuits. The
encoder motor is bi-directional to allow the motor to shift the transfer case from 2HI or 4HI to NEUTRAL
and 4LO positions.

Transfer Case Encoder

The encoder is mounted to the transfer case encoder motor assembly and is replaced only as an
assembly. The encoder converts the sector shaft position (representing a mode or range) into electrical
signal inputs to the transfer case shift control module. The module detects what position the transfer case
is in by monitoring the 4 encoder channels (P, A, B, and C). These inputs transiate into 2HI, 4HI,

- NEUTRAL, and 4LO or whether the motor is still in transition between gears.

The transfer case encoder channel circuits may be monitored using a scan tool.
Vehicle Speed Sensor

There is a vehicle speed sensor mounted to the transfer case on the rear output shaft. The speed sensor
is a permanent magnet (PM) generator. The PM generator produces a AC voltage. The AC voltage level
and number of pulses increases as speed increases. The VSS is an input to the powertrain control
module (PCM). The PCM sends this information to the transfer case shift control module via the Class 2
serial data bus.

SERVICE Indicator (4WD) Lamp

The SERVICE indicator (4WD) lamp is an integral part of the cluster and cannot be serviced separately.
This lamp is used to inform the driver of the vehicle of malfunctions within the automatic transfer case
(ATC) system. The SERVICE indicator (4WD) lamp is controlled by the transfer case shift control module
via a Class 2 message or by a Service Indicator Control circuit.

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

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

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

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

The shift detent plunger and spring is no longer used.

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

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

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

The NVG 246 EAU provides 5 modes, Auto 4WD, 4HI, 4LO, 2HI and Neutral. The Auto 4WD position
allows the capability of an active transfer case, which provides the benefits of on-demand torque biasing
wet clutch and easy vehicle tuning through software calibrations. The software calibrations allow more

Page 61



2003 Chevrolet Silverado Truck Restoration Kit

features such as flexible adapt ready position and clutch preload torque levels. The technology allows for
vehicle speed dependent clutch torque levels to enhance the performance of the system. For example,
the system is calibrated to provide 0-5 ft Ib of clutch torque during low speed, low engine torque
operation, and predetermined higher torque for 40 km/h (25 mph) and greater. This prevents crow-hop
and binding at low speeds and provides higher torque biases at higher vehicle speeds, in order to
enhance stability.

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

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

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

e 4HI - 4 Wheel Drive high range
e 2HI - 2 Wheel Drive high range
e 410 - 4 Wheel Drive low range

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

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

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

The engine is running.

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

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

The NVG 246 EAU case halves are high-pressure die-cast magnesium. Ball bearings support the input
shaft, the front output shaft, and the rear output shaft. A thrust bearing is located inside of the input shaft
gear to support the front of the rear output shaft. The transfer case requires Auto Trac® Il Fluid GM P/N
12378508 (Canadian P/N 10953626) which is blue in color. The fluid is designed for smooth clutch
application. An oil pump, driven by the rear output shaft, pumps the fluid through the rear output shaft oil
gallery to the clutch and bearings.

There are two versions of the NVG 246 EAU, which depend on the transmission applications and vehicle
applications. If the vehicle is equipped with a transmission RPO M30, the transmission splines in the input
gear will have 27 teeth. With this application the planetary carrier assembly will have 4 pinion gears. If the
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vehicle is equipped with transmission RPO MT1 or MN8, the transmission splines in the input gear will
have 32 teeth. The planetary carrier assembly on this application will have 6 pinion gears.

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

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

Converts mechanical input force into hydraulic output pressure.

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

Hydraulic Brake Pressure Balance Control System

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

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

Hydraulic Brake Pipes and Flexible Brake Hoses

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

Converts hydraulic input pressure into mechanical output force.
System Operation

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

Brake Assist System Description and Operation
System Component Description
The brake assist system consists of the following:
Brake Pedal ,
Receives, multiplies and transfers brake system input force from driver.
Brake Pedal Pushrod
Transfers multiplied input force received from brake pedal to brake booster.
Vacuum Brake Booster
Uses source vacuum to decrease effort required by driver when applying brake system input force.

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.
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Vacilum Source

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

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

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

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

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

Disc Brake Pad Hardware

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

Disc Brake Caliper Hardware

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

System Operation

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

Park Brake System Description and Operation
General Description
The park brake system consists of the following:
Park Brake Pedal Assembly
Receives and transfers park brake system apply input force from driver to park brake cable system.
Park Brake Release Handle Assembly
Releases applied park brake system when pulled.
Park Brake Cables

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

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

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

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

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

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

Park Brake Shoe

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

System Operation

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

ABS Description and Operation
Antilock Brake System

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

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

Vehicles equipped with ABS may be stopped by applying normal force to the brake pedal. Brake pedal
operation during normal braking is no different than that of previous non-ABS systems. Maintaining a
constant force on the brake pedal provides the shortest stopping distance while maintaining vehicle
stability.
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Engine Description and Operation
Engine Mechanical — 4.3L

General Spéciﬁcations

General

o Engine Type 90 degree V6

e Displacement 43L | 262 CID

e RPO LU3

e VIN X

e Bore 101.60 mm 4.012in

e Stroke 88.39 mm 3.480 in

e Compression Ratio 9.2:1

o Firing Order 1-6-5-4-3-2

Spark Plug Gap 1.52 mm | 0.060 in
Balance Shaft

Bearing Journal Diameter - Rear

38.085-38.100 mm

1.4994-1.500 in

0.050-0.088 mm

0.0020-0.0035 in

Bushing Bore Diameter - Rear

Block
e Crankshaft Main Bearing Bore Out-of-Round 0.050 mm 0.002in
e Cylinder Bore Diameter 101618101643 | 4 0007-4.0017 in
e Cylinder Bore Out-of-Round - Production 0.017 mm 0.0007 in
o Cylinder Bore Out-of-Round - Service 0.05 mm 0.002in
e Cylinder Bore Taper - Production Relief Side 0.025 mm 0.0010 in
e Cylinder Bore Taper - Production Thrust Side 0.012 mm 0.0005 in
e Cylinder Bore Taper - Service 0.025 mm 0.0010 in
e Cylinder Head Deck Surface Flatness 0.050-0.152 mm 0.002-0.006 in
Camshaft : '
e Camshaft End Play 0.0254-0.2286 mm | 0.0010-0.0090 in
e Camshaft Journal Diameter 47.440-47.490 mm| 1.8677-1.8696 in
e Camshaft Journal Out-of-Round 0.025 mm 0.001 in
e Camshaft Lobe Lift - Exhaust 7.20-7.30 mm 0.283-0.287 in
e Camshaft Lobe Lift - Intake 6.97-7.07 mm 0.274-0.278 in
e Camshaft Runout 0.065 mm 0.0026 in

Connecting Rod

Connecting Rod Bearing Clearance - Production

0.038-0.078 mm

0.0015-0.0031 in

Connecting Rod Bearing Clearance - Service

0.025-0.063 mm

0.0010-0.0025 in

e Connecting Rod Side Clearance 0.15-0.44 mm 0.006-0.017 in
Crankshaft

e Connecting Rod Journal Diameter 57.116-57.148 mm | 2.2487-2.2497 in
e Connecting Rod Journal Out-of-Round - Production 0.008 mm 0.0003 in

e Connecting Rod Journal Out-of-Round - Service 0.025 mm 0.0010 in

e Connecting Rod Journal Taper - Production 0.010 mm 0.0004 in

e Connecting Rod Journal Taper - Service 0.025 mm 0.0010 in

e Crankshaft End Play 0.050-0.20 mm 0.002-0.008 in
e Crankshaft Main Bearing Clearance #1 - Production 0.02-0.05 mm 0.0008-0.0020 in
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Ring - Production

. Crankshaft Main Bearing Clearance #2, #3, and #4 - 0.028-0.058 mm | 0.0011-0.0023 in
Production
e Crankshaft Main Bearing Clearance #1 - Service 0.0254-0.05 mm | 0.0010-0.0020 in
. g;anrlliléséhaft Main Bearing Clearance #2, #3, and #4 - 0.025-0.063 mm | 0.0010-0.0025 in
e Crankshaft Main Journal Diameter #1 62.199-62.217 mm | 2.4488-2.4495 in
e Crankshaft Main Journal Diameter #2 and #3 62.191-62.215 mm | 2.4485-2.4494 in
¢ Crankshaft Main Journal Diameter #4 62.179-62.203 mm | 2.4480-2.4489 in
e Crankshaft Main Journal Qut-of-Round - Production 0.005 mm 0.0002 in
e Crankshaft Main Journal Out-of-Round - Service 0.025 mm 0.0010 in
e Crankshaft Main Journal Taper 0.007 mm 0.0003 in
Exhaust Manifold - /
e Surface Flatness - Flange to Flange 0.25 mm 0.010in
e Surface Flatness - Individual Flange 0.05 mm 0.002 in
Intake Manifold ‘,
e Surface Flatness | 0.10 mm | 0.004 in
Lubrication System
o Qil Capacity for C/K, G/H wuth Filter 43L 45qt
o Qil Capacity for C/K, G/H without Filter 3.8L 4 qt
o Qil Capacity for S/T, M/L with Filter 47L 5qt
o Qil Capacity for S/T, M/L without Filter 43L 4.5 qt
e Oil Pressure - at 1,000 RPM 42 kPa 6 psi
o Qil Pressure - at 2,000 RPM 125 kPa 18 psi
o Qil Pressure - at 4,000 RPM 166 kPa 24 psi
Piston Rings ' '
e Piston Ring End Gap - First Compressmn Rlng - 0.25-0.40 mm 0.010-0.016 in
Production
e Piston R"lng End Gap - Second Compression Ring - 0.38-0.58 mm 0.015-0.023 in
Production
e Piston Ring End Gap - Oil Control Ring - Production 0.25-0.76 mm 0.010-0.029 in
o Piston Ring End Gap - First Compression Ring - Service 0.25-0.50 mm 0.010-0.020 in
g:as:\?igeng End Gap - Second Compression Ring - 0.38-0.80 mm 0.015-0.031 in
e _Piston Ring End Gap - Oil Control Ring - Service 0.005-0.090 mm | 0.0002-0.0035 in
¢ Piston Ring to Groove Clearance - First Compression

0.030-0.070 mm

0.0012-0.0027 in

Piston Ring to Groove Clearance - Second Compression
Ring - Production

0.076-0.280 mm

0.0030-0.0110 in

Piston Ring to Groove Clearance - Oil Control Ring -
Production

0.046-0.196 mm

0.0018-0.0077 in

Piston Ring to Groove Clearance - First Compression
Ring - Service

0.030-0.085 mm

0.0012-0.0033 in

Piston Ring to Groove Clearance - Second Compression
Ring - Service

0.030-0.085 mm

0.0012-0.0033 in

Piston Ring to Groove Clearance - Oil Control Ring -
Service

0.076-0.200 mm

0.0030-0.0079 in

Pistons and Pins

e Piston - Piston to Bore Clearance - Productlon

0.018-0.061 mm

0.0007-0.0024 in

¢ Piston - Piston to Bore Clearance - Service

0.075 mm

0.0029 in
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e Pin - Piston Pin Clearance to Connecting Rod Bore -

0.012-0.048 mm

0.0005-0.0019 in

Press Fit

* Pin - Piston Pin Clearance to Piston Pin Bore - 0.013-0.023 mm | 0.0005-0.0009 in
Production
Pin - Piston Pin Clearance to Piston Pin Bore - Service 0.025 mm 0.0010 in

e Pin - Piston Pin Diameter

23.545-23.548 mm

0.9270-0.9271 in

Valve System

45 degrees

*_Valves - Valve Face Angle

e Valves - Valve Seat Angle 46 degrees

e Valves - Valve Seat Runout 0.05 mm 0.002 in

e Valves - Valve Seat Width - Intake 1.016-1.651 mm 0.040-0.065 in

e Valves - Valve Seat Width - Exhaust 1.651-2.489 mm 0.065-0.098 in

e Valves - Valve Stem Oil Seal Installed Height 1-2 mm 0.03937-0.07874 in

* Valves - Valve Stem-to-Guide Clearance - Intake - 0.025-0.069 mm | 0.0010-0.0027 in
Production

. \S/::'\\//(iacse- Valve Stem-to-Guide Clearance - Intake - 0.025-0.094 mm | 0.0010-0.0037 in

* Valves - Valve Stem-to-Guide Clearance - Exhaust - 0.025-0.069 mm | 0.0010-0.0027 in
Production

° \S/::'\\//ieSe- Valve Stem-to-Guide Clearance - Exhaust - 0.025-0.094 mm | 0.0010-0.0037 in

¢ Rocker Arms - Valve Rocker Arm Ratio 1.5:1

e Valve Springs - Valve Spring Free Length 51.3 mm 2.02in

» Valve Springs - Valve Spring Installed Height - Intake 42.92-43.43 mm 1.670-1.700 in

»__Valve Springs - Valve Spring Installed Height - Exhaust | 42.92-43.43 mm 1.670-1.700 in

e Valve Springs - Valve Spring Load - Closed

338-374N @ 43.2
mm

76-841b @ 1.70 in

e Valve Springs - Valve Spring Load - Open

832-903 N @ 32.3
mm

187-203 b @ 1.27

Fastener Tightening Specifications |

Accelerator ContrE)I CalSIe Bracket Nut to Stud

e

12 N'm

Accelerator Control Cable Bracket Nut to Throttle Body 9 N'm 801lbin
Accelerator Control Cable Bracket Stud to Intake Manifold 6 N'm 531bin
Accelerator Control Cable Bracket Stud to Throttle Body 12 N'm 106 Ib in
Air Cleaner Adapter Stud 8 N'm 711bin
Balance Shaft Driven Gear Bolt

e First Pass 20 N'm | 15 Ib ft

e Final Pass 35 degrees
Balance Shaft Retainer Bolt 12 N'm 106 lb in
Battery Cable Bracket Bolt to Oil Pan 12 N-m 106 Ib in
Battery Negative Cable Bolt to Engine 25 N'm 18 Ib ft
Battery Positive Cable Junction Block Bracket Bolt 25 N'm 18 1b ft
Belt Idler Pulley Boit 50 N'm 37 b ft
Camshaft Retainer Bolt 12 N'm 106 Ib in
Camshaft Sprocket Bolt 25 N'm 18 Ib ft
Connecting Rod Nut

e First Pass 27 N'm l 20 Ib ft

e Final Pass 70 degrees
Crankshaft Balancer Bolt 95 N'-m | 70 b ft
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Crankshaft Bearing Cap Bolt - Preferred Method

o First Pass 20 N'm | 15 |b ft
e Final Pass 73 degrees
Crankshaft Bearing Cap Bolt 105 N'm 77 Ib ft
Crankshaft Position Sensor Bolt 9N-m 801bin
Crankshaft Pulley Bolt 58 N'm 43 |b ft
Crankshaft Rear Oil Seal Housing Bolt and Nut 12 N-m 106 Ib in
Crankshaft Rear Oil Seal Housing Retainer Stud 6 N-m 531bin
Crossmember Bolt 100 N-m 74 1b ft
Cylinder Head Bolt - Preferred Method
o All Bolts First Pass in Sequence 30 N'm | 22 Ib ft
e Long Bolts Final Pass in Sequence 75 degrees
e Medium Bolts Final Pass in Sequence 65 degrees
e Short Bolts Final Pass in Sequence 55 degrees
Cylinder Head Core Hole Plug 20 N'm 15ibft
Distributor Cap Bolt 2.4 N'm 211bin
Distributor Clamp Bolt 25 N'm 18 Ib ft
Drive Belt Idler Pulley Bolt 50 N-m 371bft
Drive Belt Tensioner Bolt 50 N-m 37 Ibft
Engine Block Left Side Oil Gallery Plug 20 N'm 151b ft
Engine Block Left Rear Qil Gallery Plug 30 N'-m 22 |b ft
Engine Block Right Rear Oil Gallery Plug 20 N'm 15 1b ft
Engine Block Coolant Drain Hole Plug 20 N-m 15 1b ft
Engine Block Oil Gallery Plug 20 N'm 151b ft
Engine Coolant Heater Bolt/Screw 2N'm 18 Ibin
Engine Coolant Temperature (ECT) Sensor 20 N'm 15 1b ft
Engine Flywheel Bolt 100 N'm 74 |b ft
Engine Front Cover Bolt 12 N-m 106 Ib in
Engine Lift Front Bracket Stud 35N'm 26 b ft
Engine Mount Bolt to Engine Bracket 50 N'm 37 1b ft
Engine Mount Engine Bracket Bolt to Engine 50 N'm 37 1b ft
Engine Mount Frame Bracket Through-bolt 75N-m 55 Ib ft
Engine Mount Frame Side Mount Bolt 65 N-m 50 Ib ft
Engine Oil Level Sensor 13N'm 1151bin
Engine Oil Pressure Gage Sensor 30 N'm 22 b ft
Engine Oil Pressure Gage Sensor Fitting - Plus Required Angle 15 N-m 11 Ib ft
Engine Shield Bolt 20 N'm 151b ft
Englqe Wiring Harness Bracket Bolt to Battery Positive Cable 9 N'm 80 Ib in
unction Block Bracket
Engir]e Wiring Harness Bracket Bolt to Generator and Drive Belt 25 N-m 18 Ib ft
ensioner Bracket
Engine Wiring Harness Bracket Nut to Evaporative Emission 9 N'm 80 Ib in
EVAP) Canister Purge Solenoid Valve Stud
Engine Wiring Harness Bracket Nut to Intake Manifold Stud 12 N-m 106 Ib in
Engine Wiring Harness Bracket Stud 25 N-m 18 Ib ft
Engine Wiring Harness Clip Bolt 9 N'm 80 1bin
Engine Wiring Harness Ground Nut 16 N-m 12 1b ft
Evaporative Emission (EVAP) Canister Purge Solenoid Valve .
Studpto Intake Mamfolcg : ° 10N'm 891bin
Exhaust Manifold Bolt/Stud
e First Pass 15 N'm 11 1b ft
e Final Pass 30 N'm 22 1b ft
Exhaust Manifold Heat Shield Bolt 9 N'm 801Ibin
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Fan and Water Pump Pulley Bolt 25 N'm 18 Ib ft
Frame Cross Bar Bolt 100 N'm 74 b ft
Fuel Meter Body Bracket Bolt 10 N'm 891bin
Fuel Pipe Bracket Bolt 6 N'm 53 1bin
Fuel Pipe Retainer Nut 3Nm 27 1bin
Fuel Supply Pipe Nut - Fuel Tank Side 30 N'm 22 1bft
Generator and Drive Belt Tensioner Bracket Bolt to Engine 41N'm 30 Ib ft
Generator and Drive Belt Tensioner Bracket Stud to Engine 20 N'm 151b ft
Generator and Drive Belt Tensioner Bracket Stud Nut 41 N-m 30 b ft
Ground Wire Bolt to Rear of Left Side Cylinder Head 16 N'm 12 1b ft
Ground Wire Nut to Rear of Right Side Cylinder Head 16 N'm 12 1b ft
geater Hose Bracket Bolt to Generator and Drive Belt Tensioner 25 N-m 18 Ib ft
racket

Hood Hinge Bolt 25N'm 18 Ib ft
Ignition Coil Stud 12 N'm 106 Ib in
Junction Block Bracket Bolt 25 N'm 18 Ib it
Knock Sensor 25 N'm 18 Ib ft
Lift Bracket Bolts 15 N'm 11 1b ft
Lower Intake Manifold Bolt

e First Pass in Sequence 3Nm 271bin

e Second Pass in Sequence 12 N-m 106 |b in

e Final Pass in Sequence 15 N'm 11 Ib ft
Oil Cooler Pipe Bracket to Oil Pan Bolt 12 N'm 106 Ib in
Oil Filter 30 N'm 22 b ft
Oil Filter Adapter 55 N'm 41 1b ft
Oil Filter Fitting 55 N'm 41 1b ft
Oil Level Indicator Tube Bolt 12 N'm 106 Ibin
Oil Pan Baffle Bolt 12N-m 106 Ib in
Oil Pan Bolt and Nut 25 N'm 18 Ib ft
Oil Pan Drain Plug 25 N'm 18 Ib ft
Oil Pan Skid Plate Bolt 20 N'm 151b ft
Oil Pump Bolt to Rear Crankshaft Bearing Cap 90 N'm 66 Ib ft
Oil Pump Cover Bolt 12 N'm 106 Ib in
Positive Battery Cable Clip Bolt 9 N'm 801bin
Positive Cable Generator Nut 18 N'm 13 1b ft
Power Steering Pump Bracket Bolt to Engine 41 N-m 301b ft
Power Steering Pump Bracket Stud to Engine 20 N'm 151b ft
Power Steering Pump Bracket Stud Nut 41 N-m 30 Ib ft
Power Steering Pump Bolt 50 N'm 37 1bft
Power Steering Pump Nut to Engine - Rear Bracket to Engine 41 N'm 30 Ib ft
Power Steering Pump Rear Bracket Nut 50 N'm 371bft
Eecondary AI.I' Injection (AIR) Check Valve Pipe Bracket Bolt to 10 N'm 89 Ibin

xhaust Manifold
Secondary Air Injection (AIR) Check Valve Pipe Stud Nut 25 N'm 18 ib ft
-|Spark Plug

e Initial Installation - NEW Cylinder Head 30 N'm 22 |b ft

e All Subsequent Installations 15 N'm 11 1b ft
Spark Plug Wire Support Bolt 12 N'm 106 Ib in
Starter Motor Wiring Harness/Transmission Cooler Pipe Bracket .
fo Oil Pan Bolt P IN'm 801biin
Throttle Body Stud 9 N'm 80 1bin
[Torque Converter Bolt 63 N'm 47 |b ft
[Transmission Bolt 50 N'm 371bft
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Transmission Cover Bolt 12 N'm 106 |b in
Transmission Qil Cooler Line Bracket 9 N'-m 801bin
Transmission to Oil Pan Bolt 47 N'm 351b ft
Upper Intake Manifold Stud

e First Pass 5N-m 44 1bin

e Final Pass ' 9 N'-m 801Ibin
Valve Lifter Pushrod Guide Bolt 16 N-m 12 1b ft
Valve Rocker Arm Bolt ' 30 N'm 22 |b ft
Valve Rocker Arm Cover Bolt 12 N'm 106 |b in
\Water Outlet Stud 25 N'm 18 Ib ft
\Water Pump Bolt 45 N-m 331bft
Engine Component Description
Balance Shaft

The cast iron balance shaft is mounted in the crankcase above and in-line with the camshaft. A camshaft
gear drives the gear attached to the balance shaft. The front end of the balance shaft is supported by a
ball-type bearing. The rear end of the balance shaft uses a sleeve-type bearing.

Camshaft

The steel camshaft is supported by four bearings pressed into the engine block. The camshaft timing
chain sprocket mounted to the front of the camshaft is driven by the crankshaft sprocket through a
camshaft timing chain.

Crankshaft

The cast nodular iron crankshaft is supported by four crankshaft bearings. The number four crankshaft
bearing at the rear of the engine is the end thrust bearing. The crankshaft bearings are retained by
bearing caps that are machined with the engine block for proper alignment and clearances. The
crankshaft position sensor reluctor ring has three lugs used for crankshaft timing and is constructed of
powdered metal. The crankshaft position sensor reluctor ring has a slight interference fit onto the
crankshaft and an internal keyway for correct positioning.

Cylinder Heads

The cast iron cylinder heads have one intake and one exhaust valve for each cylinder. A spark plug is
located between the valves in the side of the cylinder head. The valve guides and seats are integral to the
cylinder head. The 4.3L heavy duty applications have pressed in exhaust valve seats. The valve rocker
arms are positioned on the valve rocker arm supports and retained by a bolt.

Engine Block

The cast iron engine block has six cylinders arranged in a V shape with three cylinders in each bank.
Starting at the front side of the engine block, the cylinders in the left bank are numbered 1-3-5 and
cylinders in the right bank are numbered 2-4-6 (when viewed from the rear). The firing order of the
cylinders is 1-6-5-4-3-2. The cylinders are encircled by coolant jackets.

Exhaust Manifolds

The cast iron exhaust manifolds direct exhaust gases from the combustion chambers to the exhaust
system. ‘ ‘

Intake Manifold

The intake manifold is a two-piece design. The upper portion is made from a composite material and the
lower portion is cast aluminum. The throttle body attaches to the upper manifold. The Central Multipoint
Fiexible Injection system uses multiple fuel injectors to meter and distribute fuel to each engine cylinder.
The Central (MF) is retained by a bracket bolted to the lower intake manifold. The fuel meter body also
houses the pressure regulator. Metal inlet and outlet fuel lines and nylon delivery tubes connect to the
Central (MFI1) unit. The delivery tubes independently distribute fuel to each cylinder through injectors
located at the port entrance of each manifold runner where the fuel is atomized.
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Piston and Connecting Rod Assemblies

The cast aluminum pistons use two compression rings and one oil control assembly. The piston is a low
friction, lightweight design with a flat top and barrel shaped skirt. The piston pins are offset 0.9 mm
(0.0354 in) toward the major thrust side (right side) to reduce piston slap as the connecting rod travels
from one side of the piston to the other side after a stroke. The piston pins have a floating fit in the piston
and are retained by a press fit in the connecting rod. The connecting rods are forged steel. The
connecting rods are machined with the rod cap installed for proper clearances and alignments.

Valve Train

Motion is transmitted from the camshaft through the hydraulic roller valve lifters and the tubular valve
pushrods to the roller type valve rocker arms. The roller type valve rocker arm pivots on a needle type
bearing in order to open the valve. The valve rocker arms for each bank of cylinders are mounted to a
one piece valve rocker arm support. Each valve rocker arm is retained on the valve rocker arm support
and the cylinder head by a bolt. The hydraulic valve lifters keep all the parts of the valve train in constant
contact. Each hydraulic valve lifter acts as an automatic adjuster and maintains zero lash in the valve
train. This eliminates the need for periodic valve adjustment.

Crankcase Ventilation System Description

A crankcase ventilation system is used in order to provide a
more complete scavenging of crankcase vapors. The air
cleaner supplies fresh air through a filter to the crankcase. The

crankcase mixes the fresh air with blow-by gases. This mixture p; —
then passes through a crankcase ventilation valve into the yﬁ"ﬁ(’ﬁ Ya

intake manifold.
« =

The primary control is through the crankcase ventilation valve 77[/
(1), which meters the flow at a rate depending on the manifold An U‘. i
vacuum. AJ

In order to maintain an idle quality, the crankcase ventilation
valve restricts the flow when the intake manifold vacuum is
high. If abnormal operating conditions arise, the system is
designed in order to allow the excessive amounts of blow-by
gases to back flow through the crankcase vent tube into the air
cleaner in order to be consumed by normal combustion.

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 A/C compressor, if equipped

The engine cooling fan, if belt driven
The water pump, if belt driven

The vacuum pump, if equipped

The air compressor, if equipped

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

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

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

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

Lubrication Description

FAEIAVIRARUERAARRAREAVAARRT A

Full pressure lubrication, through a full-flow oil filter is supplied by a gear-type oil pump. Qil is drawn up
through the oil pump screen and passes through the pump to the oil filter. The oil filter is a full-flow paper
element unit with an anti-drain back valve. An oil filter bypass valve is used to ensure adequate oil supply,
in the event the filter becomes plugged or develops excessive pressure drop. Filtered oil flows into the
main gallery and then to the camshaft, the balance shaft, the rear bearing, and the crankshaft bearings.
The valve lifter oil gallery supplies oil to the valve lifters. Oil flows from the valve lifters through the hollow
valve pushrods to the valve rocker arms. Oil drains back to the crankcase through the oil drain holes in
the cylinder head. The camshaft timing chain is drip fed from the front camshaft bearing. The pistons and
piston pins are lubricated by oil splash.
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Engine Mechanical - 4.8, 5.3, 6.0L

General Specifications 4.8L (LR4 VIN V)

General
e Engine Type V8
e Displacement 4.8L | 293 CID
¢ RPO LR4
e VIN V
e Bore 96.0-96.018 mm 3.779-3.78 in
e Stroke 83.0 mm 3.268 in
e Compression Ratio 9.47:1
e Firing Order 1-8-7-2-6-5-4-3
e Spark Plug Gap 1.524 mm | 0.06 in
Block '
e Camshaft Bearing Bore 1 and 5 Diameter 59.12-59.17 mm 2.327-2.329 in
e Camshaft Bearing Bore 2 and 4 Diameter 58.87-58.92 mm 2.317-2.319in
e Camshaft Bearing Bore 3 Diameter 58.62-58.67 mm 2.307-2.309 in
» __Crankshaft Main Bearing Bore Diameter 69.871-69.889 mm 2.75-2.751in
e __Crankshaft Main Bearing Bore Out-of-Round 0.006 mm 0.0002 in
e Cylinder Bore Diameter 96.0-96.018 mm 3.779-3.78 in
e Cylinder Bore Taper - Thrust Side 0.018 mm 0.0007 in
* Cylinder Head Deck Height - Measuring from the g ] .
Centerline of Crankshaft to the Deck Face 234.57-234.82 mm 9.235-9.245n
e Cylinder Head Deck Surface Flatness - Measured .
Within a 152.4 mm (6.0 in) Area 0.11 mm 0.0041in
» Cylinder Head Deck Surface Flatness - Measuring the .
Overall Length of the Block Deck 0.2 mm 0.008 in
e Valve Lifter Bore Diameter 21.417-21.443 mm 0.843-0.844 in
Camshaft ' ' .
e Camshaft End Play 0.025-0.305 mm 0.001-0.012 in
e Camshaft Journal Diameter 54.99-55.04 mm 2.164-2.166 in
o Camshaft Journal Out-of-Round 0.025 mm 0.001 in
e Camshaft Lobe Lift - Exhaust 6.96 mm 0.274 in
e Camshaft Lobe Lift - Intake 6.82 mm 0.268 in
e Camshaft Runout - Measured at the Intermediate 0.05 mm 0.002 in
Journals
Connecting Rod
» _Connecting Rod Bearing Clearance - Production 0.023-0.065 mm 0.0009-0.0025 in
e Connecting Rod Bearing Clearance - Service 0.023-0.076 mm 0.0009-0.003 in
e Connecting Rod Bore Diameter - Bearing End 56.505-56.525 mm 2.224-2.225in
. Connecfung Rod Bore Out-of-Round - Bearing End - 0.004-0.008 mm | 0.00015-0.0003 in
Production
. ggrr:/rilsectmg Rod Bore Out-of-Round - Bearing End - 0.004-0.008 mm | 0.00015-0.0003 in
e Connecting Rod Side Clearance 0.11-0.51 mm 0.00433-0.02 in
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Crankshaft ,
e Connecting Rod Journal Diameter - Production 53.318-53.338 mm | 2.0991-2.0999 in
e Connecting Rod Journal Diameter - Service 53.308 mm 2.0987 in
e Connecting Rod Journal Out-of-Round - Production 0.005 mm 0.0002 in
e Connecting Rod Journal Out-of-Round - Service 0.01 mm 0.0004 in
e Connecting Rod Journal Taper - Maximum for 1/2 of 0.005 mm 0.0002 in
Journal Length - Production
e Connecting Rod Jourpal Taper - Maximum for 1/2 of 0.02 mm 0.00078 in
Journal Length - Service
e Crankshaft End Play 0.04-0.2 mm 0.0015-0.0078 in
e Crankshaft Main Bearing Clearance - Production 0.02-0.052 mm 0.0008-0.0021 in
e Crankshaft Main Bearing Clearance - Service 0.02-0.065 mm 0.0008-0.0025 in
e Crankshaft Main Journal Diameter - Production 64.993-65.007 mm 2.558-2.559 in
.o Crankshaft Main Journal Diameter - Service 64.993 mm 2.558 in
e Crankshaft Main Journal Qut-of-Round - Production 0.003 mm 0.000118 in
e Crankshaft Main Journal Out-of-Round - Service 0.008 mm 0.0003 in
e Crankshaft Main Journal Taper - Production 0.01 mm 0.0004 in
e Crankshaft Main Journal Taper - Service 0.02 mm 0.00078 in
e Crankshaft Rear Flange Runout 0.05 mm 0.002in
e Crankshaft Reluctor Ring Runout - Measured 1.0 mm .
(0.04 in) Below Tooth Diameter 0.7 mm 0.028in
e Crankshaft Thrust Surface - Production 26.14-26.22 mm 1.029-1.0315in
o Crankshaft Thrust Surface - Service 26.22 mm 1.0315in
e Crankshaft Thrust Surface Runout 0.025 mm 0.001 in
Cylinder Head ' '
e Cylinder Head Height/Thickness - Measured from the
Cylinder Head Deck to the Valve Rocker Arm Cover 120.2 mm 4.732in
Seal Surface
e Surface Flatness - Block Deck - Measured Within a .
152.4 mm (6.0 in) Area 0.08 mm 0.003 in
e Surface Flatness - Block Deck - Measuring the Overall .
Length of the Cylinder Head 0.1 mm 0.004in
e Surface Flatness - Exhaust Manifold Deck 0.13 mm 0.005 in
e Surface Flatness - Intake Manifold Deck 0.08 mm 0.0031 in
e Valve Guide Installed Height - Measured from the .
Spring Seat Surface to the Top of the Guide 17.32 mm 0.6821in
[Intake Manifold ;
e Surface Flatness - Measured at Gasket Sealing
Surfaces and Measured Within a 200 mm (7.87 in) 0.3 mm 0.118in
Area that Includes Two Runner Port Openings
Lubrication System
¢ Qil Capacity - with Filter 5.68 Liters " 6.0 Quarts
o Qil Capacity - without Filter 4.73 Liters 5.0 Quarts
41 kPa at 1,000 6 psig at 1,000
engine RPM engine RPM
. - 124 kPa at 2,000 18 psig at 2,000
e Oil Pressure - Minimum - Hot engine RPM engine RPM
165 kPa at 4,000 24 psig at 4,000
engine RPM engine RPM
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Service

Oil Pan \

e Front Cover Alignment - at Oil Pan Surface 0.0-0.5 mm 0.0-0.02in

e Rear Cover Alignment - at Oil Pan Surface 0.0-0.5 mm 0.0-0.02 in

e Oil Pan Alignment - to Rear of Engine Block at .
Transmlss%n Bell Housing Mount?ngSurface 0.0-0.25 mm 0.0-0.01in

Piston Rings

¢ Piston Ring End Gap - First Compression Ring - .
Measured ?n Cyllnd:r Bore - Prodpuctlon § 0.23-0.44 mm 0.009-0.017 in

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

e Piston Ring End Gap - Second Compression Rlng - 0.44-0.7 mm 0.017-0.027 in
Measured in Cylinder Bore - Production ’ ) ) )

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

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

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

. P{ston Ring to Groove Clearance - First Compression 0.04-0.085 mm | 0.00157-0.00335 in
Ring - Production ) ) ’ )

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

» Piston Ring to Groove Clearance - Second 0.04-0.078 mm | 0.00157-0.0031 in
Compression Ring - Production ) ) ) )

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

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

» Piston Ring to Groove Clearance - Oil Control Ring - 0.012-0.2 mm 0.0005-0.0078 in

Pistons and Pins

Piston - Piston Diameter - Measured Over Skirt

Production

. 96.002-96.036 mm 3.779-3.78 in
Coating
o Piston - Piston to Bore Clearance - Production -0.036 to +0.016 mm -0.0014 tl(; +0.0006
e Piston - Piston to Bore Clearance - Service Limit with .
Skirt Coating Worn Off 0.07 mm 0.0028 in
. . N . 0.02-0.043 mm - [0.00078-0.00169 in -
¢ Pin - Piston Pin Fit in Connecting Rod Bore interference interference
e Pin - Piston Pin Clearance to Piston Pin Bore - 0.007-0.02 mm 0.00027-0.00078 in

Pin - Piston Pin Clearance to Piston Pin Bore - Service

0.007-0.021 mm

0.00027-0.00082 in

Pin - Piston Pin Diameter

23.997-24.0 mm

0.9447-0.9448 in

Valve System

e Valves - Valve Face Angle 45 degrees

e Valves - Valve Face Width 1.25 mm | 0.05 in
e Valves - Valve Lash Net Lash - No Adjustment
e Valves - Valve Lift - Intake 11.6 mm 0.457in
e Val