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The Audi B6 S4, produced between 2003 and 2005, represents a significant milestone in the history of
performance sedans. Transitioning from the twin-turbocharged V6 of the B5 generation to a naturally aspirated 4.2-
liter V8, Audi created a vehicle that was as complex as it was powerful. For the enthusiast or professional
technician, maintaining this platform requires more than just basic mechanical knowledge; it demands a deep
understanding of the specific engineering nuances of the BBK engine code and the specialized documentation
available to service it. This guide serves as a technical deep-dive into the world of B6 S4 service literature, repair
methodologies, and the critical maintenance intervals that define the longevity of this modern classic.

Understanding the Documentation Ecosystem: Bentley vs. Factory Service
Manuals

When approaching the maintenance of a B6 S4, the first hurdle is selecting the correct service manual. Unlike
many domestic vehicles where a generic Chilton or Haynes manual might suffice for basic tasks, the high-precision
tolerances and complex electronics of the Audi B6 platform necessitate authoritative sources. There are three
primary tiers of documentation available for the S4 owner.

1. Bentley Publishers: The Gold Standard

Bentley Publishers is the official provider of Audi service manuals in North America. For the B6 S4, the Bentley
manual is often considered the 'Bible' of repair. It provides comprehensive wiring diagrams, torque specifications,
and step-by-step procedures that are derived from factory data. These manuals are available in both physical
hardback forms and legacy DVD-ROM formats. The depth of the Bentley manual covers everything from simple oil
changes to the complete teardown of the 0A3 6-speed manual transmission.

2. Audi Self-Study Programs (SSP)

Self-Study Programs, such as SSP 198 (which covers the 4.2L V8 engine architecture), are not repair manuals in
the traditional sense. Instead, they are educational documents designed to train dealership technicians on the
theory of operation for new systems. For a B6 S4 owner, an SSP is invaluable for understanding the Motronic ME
7.1.1engine management system or the intricacies of the Quattro permanent all-wheel-drive system. While it won't
tell you how to change a water pump, it will explain why the cooling system is routed in a specific manner.

3. ErWin and ELSAWin

ErWin (Electronic Repair and Workshop Information) is Audi's cloud-based portal for independent shops and
DlYers. By purchasing a 24-hour subscription, users can download the exact Workshop Manuals used by
dealership technicians in PDF format based on their specific VIN. This is often the most up-to-date source of
information, containing Technical Service Bulletins (TSBs) that physical books may lack.

Below is a comparison matrix of the primary documentation sources for the B6 S4:



Feature Bentley Manual Audi SSP ErWin (Official)

Primary Purpose Step-by-step repair System Theory Factory Workshop Data
Wiring Diagrams Excellent / High Detail Conceptual Only OEM Original
Complexity High Educational Professional Grade
Accessibility Physical Book / Out of Print PDF / Online Subscription Based

Technical Analysis: The 4.2L V8 (BBK) Engine Architecture

The heart of the B6 S4 is the 4.2L V8 engine, known by its internal code BBK. This engine was a masterclass in
packaging. To fit a V8 into the engine bay originally designed for four-cylinder and six-cylinder engines, Audi
engineers moved the timing drive from the front of the engine to the rear (flywheel side). This allowed the overall
length of the engine to be reduced to just 464mm.

The Timing Chain System and the RS4 Guide Upgrade

Perhaps the most discussed technical aspect of the B6 S4 is its timing chain system. Unlike the belt-driven V8s of
the era, the BBK uses a complex arrangement of four chains, multiple hydraulic tensioners, and plastic guides.
Over time, heat cycles cause the plastic guides (particularly the long 'Main' guide) to become brittle and crack. If a
guide fails, the timing can jump, leading to catastrophic valve-to-piston contact.

A common technical procedure discussed in service manuals and community literature is the 'RS4 Guide Upgrade.’
The B7 RS4 used a similar V8 (BNS) but featured updated, more robust timing components. When performing a
timing service on a B6 S4 (typically recommended as preventative maintenance between 100,000 and 135,000
miles), technicians often swap the stock B6 guides for the reinforced B7 RS4 variants to ensure long-term durability.

Advanced Cooling System Mechanics

The B6 S4 utilizes a sophisticated cooling system to manage the heat generated by the tightly packed V8. This
includes two auxiliary radiators located in the wheel wells in addition to the main radiator. The service manual
outlines a specific bleeding procedure that is critical; because the cooling system has multiple high points, failing to
follow the vacuum-filling or manual-bleeding procedure can lead to localized hot spots in the cylinder heads,
potentially warping the aluminum structure.

The 'Service Position': A Procedural Requirement

One unique aspect of Audi maintenance found in the B6 S4 service manual is the 'Service Position." Due to the
lack of clearance at the front of the engine, almost any task involving the accessory drive, alternator, or snub mount
requires the entire front clip of the car to be slid forward.

Step-by-Step Breakdown of the Service Position

1. Bumper Removal: Remove the fog light grilles and unscrew the two long vertical bolts holding the bumper
reinforcement to the shocks.

2. Electrical Disconnection: Disconnect the ambient temperature sensor, fog light harnesses, and headlight
washer lines (if equipped).

3. Lock Carrier Release: Remove the bolts securing the radiator support (lock carrier) to the fenders and frame



rails.
4. Extension Bolts: Thread specialized long service bolts (Tool T10093) into the frame rails. This allows the
radiator support to slide forward approximately 4-6 inches without disconnecting the coolant or AC lines.

This procedure highlights the necessity of having specialized tools, such as the T10093 guide pinsand a
comprehensive socket set with triple-square (XZN) bits, which are common across the Audi B6 platform.

Case Study: Addressing the 'Cold Start Rattle’

A frequent troubleshooting scenario found in technical forums and service manuals involves a 1-2 second metallic
rattle during a cold start. This is often the precursor to timing chain failure.

Diagnostic Workflow

To diagnose this properly, a technician must use VCDS (Vag-Com Diagnostic System) to monitor Measuring
Block Groups 091, 092, and 093. These blocks show the camshaft phase adjustment values. If the 'Phase
Position' values exceed =6 degrees KW, it indicates that the timing chains have stretched or the guides have worn
beyond the tensioner's ability to compensate.

The Solution Matrix



Symptom Potential Cause Required Action

Rattle &It; 2 seconds Leaking Check Valves Replace oil check valves under the
valley pan.
Persistent Rattle Failed Tensioner Engine-out service to replace

tensioners and guides.

Misfires (Multiple Cylinders) Jumped Timing Immediate shutdown; borescope
cylinders for valve damage.

Electrical Systems and the Bosch Motronic ME 7.1.1

The B6 S4 relies on the Bosch Motronic ME 7.1.1 engine management system, which uses a torque-based control
strategy. Unlike older systems that used simple lookup tables for fuel and spark, the ME 7.1.1 calculates the
required torque based on driver input and then adjusts throttle plate angle, ignition timing, and fuel injection to meet
that demand.

Service manuals such as "The Hack Mechanic Guide to European Automotive Electrical Systems" provide a
foundation for diagnosing this complex CAN-bus architecture. Common failure points include the Crankshaft
Position Sensor (G28), which can fail due to the high heat at the rear of the engine block, leading to a 'no-start
when hot' condition. Understanding the wiring schematics in the Bentley manual is essential here, as the G28
sensor's wiring is often routed near the exhaust manifold, making it susceptible to heat soak and insulation
degradation.

The Role of Maintenance in Vehicle Longevity

Ownership of a B6 S4 is often a lesson in preventative maintenance. The 135,000-mile mark mentioned in various
technical records is often the 'end of life' for many original components. A vehicle that has reached this mileage
without a documented timing chain service is considered a high-risk asset. However, with the right documentation—
specifically the Bentley Service Manual and the relevant SSPs—a dedicated technician can keep these V8
machines running at peak performance.

Key maintenance metrics for the B6 S4 (BBK) include:

* Oil Change Interval: 5,000 miles using high-quality 5W-40 synthetic oil meeting Audi 502.00/505.00 specs.

e Spark Plugs: Every 40,000 miles; NGK BKR6EKUB are the factory-recommended copper-core plugs.

¢ Coil Packs: Known to fail; the updated 'R’ revision or 'E' revision coils are mandatory for reliability.

e Transmission Fluid: While Audi claimed 'lifetime fill," ZF (the manufacturer of the 6HP19 automatic)
recommends changes every 60,000 to 80,000 miles.

The Practical Field Guide to Parts Sourcing

When executing repairs documented in the service manuals, sourcing the right parts is critical. The B6 S4 shares
some parts with the A4 (B6/B7) and the A6 (C5), but many components—such as the front uprights (spindles),
which are made of aluminum on the S4—are specific to the performance model. Reference the ETKA (Electronic
Parts Catalogue) to ensure part number compatibility before beginning a tear-down. High-quality aftermarket
brands like Lemforder for suspension or Victor Reinz for gaskets are generally accepted as equivalent to Genuine
Audi parts.



Engineering the Future: Broader Implications of B6 S4 Maintenance

Mastering the B6 S4 platform through its service manuals offers a unique window into German automotive
engineering during an era of rapid transition. The B6 was one of the last Audis to feature a heavy reliance on
physical service books before the industry moved almost entirely to digital, VIN-locked service portals. It stands as
a bridge between the analog mechanical world and the highly digitized era of modern performance cars.

For the modern owner, the challenge is not just the mechanical work itself, but the preservation of knowledge. As
physical Bentley manuals become harder to find and legacy software like ELSAWin becomes more difficult to run
on modern operating systems, the community-driven preservation of technical data becomes paramount. The act
of "inheriting" an S4 from a previous generation, as noted in various technical forums, is not just about receiving a
car; it is about receiving the responsibility of maintaining a complex machine through rigorous adherence to
technical literature.

By treating the service manual not just as a book of instructions, but as an engineering map, owners can navigate
the complexities of the 4.2L V8. Whether it is the meticulous replacement of the RS4-style timing guides or the
careful calibration of the Bosch fuel injection system, the goal remains the same: preserving the visceral
experience of a high-revving V8 in a compact, all-wheel-drive chassis. The B6 S4 remains a rewarding platform for
those who respect the technical requirements and the documentation that makes its continued operation possible.
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