
AUTOMOTIVE ENGINEERING & MAINTENANCE

Comprehensive Technical Guide to Jeep Grand Cherokee 
WJ & WG: Maintenance, Transmission Systems, and 
Engine Diagnostics
Published: May 22, 2025  |  Index ID: #539

The Jeep Grand Cherokee WJ (1999&ndash;2004) and its international counterpart, the WG, represent a pivotal

era in the evolution of the luxury SUV. As the successor to the original ZJ, the WJ platform introduced significant

engineering advancements, including the Quadra-Drive 4WD system, the 4.7L PowerTech V8, and, for the

international market, the highly efficient 2.7L CRD diesel engine sourced from Mercedes-Benz. Maintaining these

vehicles requires a deep understanding of their unique mechanical and electronic architectures. This technical

guide provides an exhaustive analysis of the maintenance protocols, transmission control systems, and diagnostic

procedures essential for preserving the performance and longevity of the WJ and WG series.

The WJ and WG Distinction: Engineering and Manufacturing Context

To provide high-quality maintenance, one must first understand the distinction between the WJ and WG 

designations. The WJ code refers to the models manufactured at the Jefferson North Assembly Plant in Detroit, 

Michigan, primarily for the North American market. Conversely, the WGdesignation refers to models built by Steyr-

Puch in Graz, Austria, for international markets, including Europe and Australia. While the chassis and body are

largely identical, the WG models featured specific drivetrain options tailored to international needs, most notably

the diesel engine variants (3.1L VM Motori and the later 2.7L Mercedes-Benz CRD) and right-hand-drive

configurations.

Core Mechanical Framework

The WJ/WG platform utilized a Uniframe construction, which integrated the frame and body into a single, rigid unit 

to improve ride quality and safety. This era also saw the transition from the legacy AMC-derived 5.2L and 5.9L V8s 

to the more modern SOHC 4.7L PowerTech V8, while the legendary 4.0L PowerTech Inline-6remained the base

engine. Engineering-wise, the WJ was also notable for its 3-link rear suspension and the introduction of the NV247

transfer case, which utilized a gerotor pump to distribute torque between the front and rear axles dynamically.

Engine Specifications and Fluid Requirements

Proper lubrication is the cornerstone of Jeep maintenance. The WJ/WG utilized various engines, each with specific

chemical and thermal requirements. Using the wrong fluid in these precision-engineered components can lead to

premature wear or catastrophic failure, particularly in the diesel and V8 variants.

Comparison of WJ/WG Engine Options



Engine Type Configuration Horsepower Torque Oil Capacity Recommended 
Viscosity

4.0L PowerTech I-6 Gasoline 195 hp 230 lb-ft 6.0 Quarts 10W-30 (API 
Certified)

4.7L PowerTech V-8 Gasoline 235 hp 295 lb-ft 6.0 Quarts 5W-30 (API 
Certified)

2.7L CRD 
(OM665)

I-5 Diesel 161 hp 295 lb-ft 6.5 Liters 5W-40 (MB 
229.3/229.5)

3.1L TD (VM 
Motori)

I-5 Diesel 138 hp 271 lb-ft 7.2 Liters 15W-40 (Heavy 
Duty)

The 2.7L CRD: The Mercedes-Benz Influence

The 2.7L Common Rail Diesel (CRD), found in the 2002&ndash;2004 WG models, is a five-cylinder engine 

(OM665) produced by Mercedes-Benz. Unlike earlier diesel engines, it utilizes a high-pressure common rail fuel 

injection system and a Variable Geometry Turbocharger (VGT). This engine requires specific attention to the fuel 

filter and water separator, as the high-pressure injectors are extremely sensitive to contaminants. Service kits for

the 2.7L CRD typically include an oil filter, fuel filter, air filter, and cabin filter, which should be replaced every

10,000 to 12,000 miles under normal driving conditions.

Transmission Systems and the Transmission Control Module (TCM)

The transmission systems in the WJ/WG series are complex, controlled by dedicated Electronic Control Units 

(ECUs) and the Transmission Control Module (TCM). The American gasoline models primarily used the 42RE 

(with the 4.0L) or the 45RFE/545RFE (with the 4.7L). The 2.7L CRD WG model utilized the Mercedes-Benz 

W5A580 (NAG1) five-speed automatic.

Functionality of the TCM

The TCM is responsible for monitoring input and output shaft speeds, throttle position, engine load, and

temperature. It processes this data to execute shift logic and manage the Torque Converter Clutch (TCC)

engagement. In the WJ series, the TCM is often integrated with the Powertrain Control Module (PCM) in later

models, or located as a separate unit on the driver-side inner fender or under the dashboard, depending on the

specific model year and engine configuration.

Signs of a Failing Transmission Control Module

•  Limp Home Mode: The transmission remains locked in 2nd or 3rd gear to prevent mechanical damage.

•  Erratic Shifting: Harsh gear engagement or "hunting" between gears during steady-state cruising.

•  Failure to Upshift: The engine reaches high RPMs without the transmission shifting into a higher gear.

•  Check Engine Light (CEL): Error codes such as P0700 (General Transmission Control System Malfunction) 

are stored.

Resetting the TCM and Adaptive Learning

Modern Jeep transmissions utilize Adaptive Learning. Over time, the TCM adjusts shift pressures and timing to

compensate for wear on the internal clutches and bands. After a transmission fluid flush, mechanical repair, or

when experiencing minor shift hesitation, resetting the TCM can restore factory-default parameters. This forces the



TCM to "relearn" the driving habits and mechanical tolerances of the vehicle.

Standard Reset Procedure (Electronic):

1.  Turn the ignition key to the "ON" position (do not start the engine).

2.  Press the accelerator pedal to the floor and hold it for 5&ndash;10 seconds.

3.  Turn the key to "OFF" while keeping the pedal depressed.

4.  Release the pedal and wait at least two minutes before starting the engine. This allows the capacitors in the 

TCM to discharge and the volatile memory to clear.

The "Perform Service" Indicator and Maintenance Schedules

The WJ/WG is equipped with a Vehicle Information Center (VIC) or Overhead Console that alerts the driver when

maintenance is due. This is not based on oil quality sensors but rather a programmable mileage countdown.

Resetting the "Perform Service" Message

To reset the service interval after completing an oil change or major service kit installation:

1.  Turn the ignition to the "ON" position.

2.  Press the "MENU" button on the overhead console repeatedly until the display shows the distance remaining 

until the next service.

3.  Press and hold the "RESET" button for approximately 2 to 5 seconds.

4.  The display should reset to the programmed interval (e.g., 7,500 miles or 12,000 km).

Recommended Service Intervals (Schedule B - Severe Conditions)

Jeep recommends following "Schedule B" for vehicles used in dusty environments, frequent short trips, or towing,

which covers the majority of Jeep owners.

•  Engine Oil and Filter: Every 3,000 to 5,000 miles (4,800 to 8,000 km).

•  Air Filter: Inspect every 10,000 miles; replace as needed.

•  Spark Plugs (Gasoline): Every 30,000 miles (4.0L and 4.7L). Note: The 4.7L V8 is sensitive to spark plug type; 

copper core plugs are often preferred for the standard 4.7L, while platinum is used for the High Output (HO) version.

•  Transfer Case Fluid: Every 30,000 miles. Note: The NV247 Quadra-Trac II/Quadra-Drive case requires 

specialized Mopar Transfer Case Lubricant (MS-10216). Do not use standard ATF.

•  Differential Fluid: Every 12,000 to 15,000 miles if towing. Vari-Lok axles require a Limited Slip Additive.

Technical Analysis of Common Electrical and Mechanical Issues

The Jeep Grand Cherokee WJ is known for specific failure modes that require a structured diagnostic approach.

Technical writers and mechanics often highlight the following areas:

The "Black Death" in 2.7L CRD Engines

A common issue with the Mercedes-sourced diesel engine is the failure of the injector copper crush washers. This

allows combustion gases and unburnt fuel to leak out of the cylinder and accumulate on top of the cylinder head,

forming a hard, black, carbonaceous substance. If left untreated, this "black death" can fuse the fuel injectors to the

cylinder head, making removal nearly impossible without specialized pullers. Prevention involves periodic

inspection of the injector wells for any sign of fuel residue or a distinct "chuffing" sound at idle.

Grounding and Wiring Loom Integrity

Electronic control problems in the WJ are frequently traced back to poor grounding or wire fatigue in the driver-side 



door boot. The PCI Bus(Programmable Communications Interface) allows different modules (PCM, TCM, BCM,

VIC) to communicate. A short circuit in any of these wires&mdash;specifically the wires that pass through the door

hinge&mdash;can lead to a total communication failure on the bus, resulting in "No Bus" errors on the instrument

cluster and the vehicle failing to start.

The 42RE and 45RFE Pressure Sensors

Transmission issues are often electrical rather than mechanical. The Governor Pressure Sensor and Solenoidin

the 42RE transmission are prone to clogging with fine metal particles. Replacing these components during a fluid

and filter change often resolves issues with the transmission failing to downshift or shifting erratically into first gear.

Comparison of Drivetrain Components

To assist in parts procurement, the following table outlines the key differences between the various transfer cases

and axles used in the WJ/WG platform.



Component Identification Code Drive Type Key Maintenance 
Requirement

Transfer Case NV242 (Selec-Trac) Full-time/Part-time 4WD Standard ATF+4 Fluid

Transfer Case NV247 (Quadra-Trac II) On-Demand 4WD Specific Mopar Transfer 
Case Lubricant

Front Axle Dana 30 (WJ) Solid Beam Axle 80W-90 Gear Oil

Rear Axle Dana 35 or 44A Solid Beam Axle 75W-140 Synthetic (for 
towing)

Diagnostic Procedures and Workshop Manual Application

Effective repair of a WJ or WG requires access to the 2003 WJ Parts Catalog or the Service Workshop Manual.

These documents provide the diagnostic trouble codes (DTCs), wiring diagrams, and torque specifications

necessary for professional-grade repair.

Reading Diagnostic Codes Without a Scanner

One of the most useful hidden features of the WJ/WG is the ability to display P-codes on the odometer. To perform

this procedure:

1.  Cycle the ignition key: ON-OFF-ON-OFF-ON (ending in the "ON" position) within five seconds.

2.  Observe the digital odometer display. It will cycle through any stored P-codes.

3.  If no codes are present, it will display "Done" or nothing at all.

This allows owners to quickly identify if a transmission issue is related to the TCMor if an engine issue is related to

a specific sensor, such as the Crankshaft Position Sensor (CPS), which is a common point of failure for the 4.0L

and 4.7L engines.

Advanced Electronic Control Troubleshooting

When the TCM or PCM fails to respond, the first step is to verify the Reference Voltage. Most sensors on the WJ

operate on a 5-volt reference signal provided by the PCM. If a single sensor (like the MAP or CPS) shorts internally,

it can pull the entire 5V rail to ground, causing the engine to stall and the vehicle to appear as though it has a dead

computer. Technicians should systematically unplug sensors while monitoring the 5V rail to isolate the offending

component.

The Importance of High-Quality Service Kits

Utilizing high-quality service kits is essential for the WG/WJ models, especially those with high mileage. A standard

"Engine Medium Service Kit" for a 2.7L CRD should contain components that meet or exceed OEM specifications

to ensure the common rail system maintains its pressure integrity. For gasoline models, service kits should include

high-quality gaskets for the valve covers (especially the 4.7L, which is prone to oil leaks) and the intake manifold.

Fluids and Sealants

When performing transmission or differential service, the use of RTV (Room Temperature Vulcanizing) silicone is

often preferred over paper gaskets for the differential covers to ensure a leak-proof seal. In the case of the 545RFE

transmission, there are two filters: a primary sump filter and a secondary spin-on "cooler" filter. Both must be



replaced to ensure proper hydraulic pressure within the TCM-managed circuits.

The Jeep Grand Cherokee WJ and WG remain highly capable and desirable vehicles for off-road enthusiasts and

those seeking a classic luxury SUV experience. However, their reliance on early-2000s electronic control systems

means that owners must be diligent in their maintenance routines. Understanding the specific needs of the TCM,

the nuances of the 2.7L CRD and 4.7L V8 engines, and the precise fluid requirements of the Quadra-Drive system

is the key to managing these complex machines. By adhering to the technical protocols outlined in the factory

service manuals and using high-quality parts and fluids, the WJ/WG can continue to provide reliable service long

after the 20-year mark. The intersection of mechanical robustness and electronic sophistication defines this era of

Jeep engineering, requiring a balanced approach to both physical repairs and electronic diagnostics.
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