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The Audi A4 and S4 Cabriolet series represent a pinnacle of German open-top engineering, blending the rigidity of
a luxury executive sedan with the aesthetic and sensory experience of a performance convertible. For owners,
enthusiasts, and technicians, understanding these vehicles requires a deep dive into the evolution of the B6, B7,
and B8 platforms. This technical guide provides an exhaustive analysis of the mechanical architecture, powertrain
dynamics, and operational nuances that define the Audi A4 and S4 Cabriolet lineages, specifically focusing on the
high-performance V8 iterations and the modern technological transitions.

1. Architectural Evolution: The B6 to B8 Transition

The Audi A4 Cabriolet (Typ 8H) was developed with a specific focus on structural integrity. Unlike traditional coupes
that are modified into convertibles, Audi engineers implemented extensive subframe bracing and reinforced A-
pillars to mitigate the 'scuttle shake' commonly associated with soft-top vehicles. The transition from the B6 (2002—
2005) to the B7 (2005.5—2009) chassis brought significant refinements in suspension geometry and the
introduction of the FSI (Fuel Stratified Injection) technology across the engine range.

Structural Reinforcement and Weight Distribution

The Cabriolet models carry approximately 150-200 kg of additional weight compared to their sedan counterparts.
This weight is primarily located in the lower chassis and the rear bulkhead, which houses the hydraulic roof
mechanism. The center of gravity is lower, but the increased mass requires specific suspension tuning—typically
stiffer spring rates and unique damper valving—to maintain the 'quattro’ handling characteristics. The S4 variants,

in particular, utilize a trapezoidal-link rear suspensionand a four-link front suspension setup with virtual steering
axis geometry to minimize torque steer in front-wheel-drive models and optimize turn-in for quattro-equipped units.

2. Powertrain Analysis: The 4.2L V8 and Beyond

The Audi S4 Cabriolet (B6/B7) is most famous for its 4.2-liter 40-valve V8 engine (Engine Code: BBK). This
naturally aspirated powerhouse produces 344 PS (253 kW) and 410 Nm (302 Ib-ft) of torque. The engineering
challenge of fitting a large-displacement V8 into the A4's engine bay necessitated a chain-driven timing system
located at the rear of the engine (the flywheel side). This design allowed for a shorter overall engine length but
introduced a complex maintenance requirement that has become a defining characteristic of the S4 ownership
experience.

Mathematical Model: Power-to-Weight Dynamics

To understand the performance delta between the A4 and S4 Cabriolets, one must analyze the power-to-weight
ratios. The A4 2.0T (B7) offers approximately 200 hp for a 3,800 Ib curb weight, whereas the S4 V8 offers 340 hp
for a 4,100 Ib curb weight.

Power-to-Weight Calculation:

e A4 2.0T: 200 hp/ 1.9 tons "H 105 hp/ton
e S44.21: 340 hp / 2.05 tons "H 165 hp/ton



This 57% increase in power-to-weight ratio accounts for the S4's ability to sprint from 0—60 mph in approximately
5.8 seconds, despite the aerodynamic drag inherent in convertible designs.

3. Technical Comparison Matrix

The following table illustrates the core differences between the standard Audi A4 Cabriolet and the performance-
oriented S4 Cabriolet across the B7 generation, which remains a benchmark for modern collectors.



Feature Audi A4 Cabriolet (2.0T FSI) Audi S4 Cabriolet (4.2V8)

Engine Displacement 1,984 cc (14) 4,163 cc (V8)

Peak Power Output 200 PS @ 5,100 RPM 344 PS @ 7,000 RPM

Torque 280 Nm @ 1,800 RPM 410 Nm @ 3,500 RPM

Drive Type Front-Wheel or Quattro AWD Torsen-based Quattro AWD
Transmission Options Multitronic (CVT) or 6-Speed Manual 6-Speed Manual or 6-Speed Tiptronic
Braking System Single-piston sliding caliper High-performance S-specific calipers

4.The Quattro All-Wheel Drive System

A core component mentioned in the technical specification guides is the quattro permanent all-wheel-drive
system. In the B7 S4 Cabriolet, this system utilizes a Torsen (Torque-Sensing) T-2 center differential . Under
normal driving conditions, the torque split is 50:50 between the front and rear axles. However, when the system
detects slip, it can redirect up to 75% of the engine's torque to the axle with the most traction.

The Evolution to Crown Gear and Sport Differentials

As the S4 evolved into the B8 generation (where the Cabriolet was eventually superseded by the S5 Cabriolet,
though the A4/S4 naming convention persisted in specific markets for the sedan), the quattro system transitioned

to the Crown Gear differential. This allowed for even faster torque vectoring and, when paired with the Audi Sport
Differentialat the rear, provided active torque distribution between the rear wheels to physically push the car
through corners, significantly reducing understeer.

5.The Soft-Top Mechanism: Engineering and Maintenance

The Audi A4/S4 Cabriolet features a fully automatic, electro-hydraulic triple-layer fabric roof. This system is a
marvel of kinetic engineering, involving a complex network of sensors, hydraulic rams, and a dedicated control
module (J256).

Step-by-Step Roof Operation Sequence

1. Latch Release: The roof control module signals the front latch motor to unlock the roof from the windshield
frame.

2. Window Drop: All four side windows drop by approximately 50mm to clear the weather seals.

3. Storage Compartment Opening: The hydraulic pump activates, lifting the rear storage lid (the 'tonneau!
cover).

4. Fold and Stow: The roof frame collapses into a Z-fold pattern and lowers into the storage well.

5. Locking: The tonneau cover closes and locks, and the module provides a visual confirmation on the
dashboard.

Maintenance Requirement: To prevent failure, the hydraulic fluid levels must be checked periodically, and the
drain tubes located in the rear wheel arches must be kept clear of debris. Clogged drains lead to water ingress,
which typically destroys the Comfort Control Module (CCM) located under the passenger carpet.



6. Field Guide: Common Failure Modes and Solutions

Owning a high-performance Audi Cabriolet requires proactive maintenance. Technical study data highlights several
critical areas where these vehicles require specialized attention.

The Timing Chain Guide Challenge (S4 B6/B7)

The 4.2L V8 uses plastic timing chain guides. Over time, heat cycles cause these guides to become brittle and
crack. If a 'rattle' is heard on cold starts for more than 1-2 seconds, it indicates guide failure or tensioner bleed-
down.

e Solution: Engine-out service to replace guides, tensioners, and the mechanical adjusters. Upgrading to metal-
reinforced guides is the industry standard for long-term reliability.
PCV and Carbon Buildup (A4 2.0T and S4 B8)

Direct injection engines suffer from carbon buildup on the intake valves because fuel no longer washes over them.
This leads to restricted airflow and misfires.

e Procedure: 'Walnut blasting' the intake ports every 50,000 to 70,000 miles to restore factory performance
levels and fuel efficiency.

7. Modern Comparison: 2021 vs. 2024 Audi S4 Dynamics

While the classic Cabriolets utilized high-displacement V8s, the modern Audi S4 (B9/B9.5) has pivoted toward the
3.0L V6 Turbocharged powerplant. This engine produces 349 hp and 369 Ib-ft of torque, utilizing a Twin-Scroll
Turbocharger located within the 'V' of the engine for near-instantaneous throttle response.

Operational Comparison: Classic vs. Modern

The modern S4 utilizes the ZF 8-speed Tiptronic transmission, a shift from the 6-speed units of the B7 era. The
2024 models also integrate 48V Mild Hybrid (MHEV)systems in some regions to optimize start-stop transitions
and coasting efficiency. For the enthusiast, the B7 S4 Cabriolet offers a raw, mechanical connection through its
gated manual gearbox and high-revving V8, whereas the 2024 S4 offers a digitized, hyper-efficient performance
envelope dominated by the MMI touch interface and advanced driver assistance systems (ADAS).

8. Implementation: A Quick Reference Guide for New Owners

For those who have recently acquired an Audi A4 or S4 Cabriolet, following a structured check-list is essential for
preserving the vehicle's integrity and value.

Phase 1: Mechanical Audit

¢ Check Oil Filter Housing Gasket for leaks (common on V8s).
¢ Inspect Control Arm Bushings; the heavy front end of the S4 accelerates wear on the upper links.
« Verify Coolant Expansion Tank integrity; these are prone to hairline cracks.

Phase 2: Convertible System Care

¢ Clean and protect the fabric roof using a specialized hydrophobic sealant.

¢ Lubricate all hinges and 'pivot points' with G 052 172 A2 (special lubricant for seals).

e Test the emergency manual closing procedure (requires the red crank tool located in the fuse box or owner's
manual kit).

9.Technical Summary and Engineering Implications



The Audi A4 and S4 Cabriolets are more than luxury convertibles; they are complex exercises in balancing weight,
power, and structural rigidity. The B7 S4 Cabriolet, specifically, stands as one of the last 'analog’ performance
convertibles to feature a large-displacement V8 and a manual transmission. This combination offers a visceral
experience that modern turbocharged, dual-clutch alternatives struggle to replicate.

From an engineering standpoint, the series demonstrated Audi's ability to successfully package high-performance
hardware into a constrained open-top chassis. While maintenance requirements are higher than those of a
standard sedan—particularly regarding the timing chain assemblies on V8 models and the hydraulic roof systems—
the reward is a vehicle that offers year-round usability thanks to the quattro system, paired with the timeless appeal
of an Audi design. As these vehicles transition into 'modern classic' status, the importance of adhering to the
technical specifications and maintenance intervals outlined in the original quick reference guides cannot be
overstated for long-term mechanical preservation.
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