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The BMW 3 Series, specifically the E46 generation, represents what many enthusiasts and engineers consider

the pinnacle of the driver-focused compact executive sedan. Produced between 1997 and 2006, the E46 balanced
mechanical purity with the emergence of sophisticated electronic control systems. Among the various powerplants,
the 320d variant—equipped with the M47 enginefamily—emerged as a cornerstone of BMW's European market
dominance. This article provides an exhaustive technical analysis of the BMW E46 320d manual transmission
systems, covering the evolution from 5-speed to 6-speed units, the intricacies of the M47TU powerplant, and the
complex engineering requirements of manual-to-auto conversions and vice versa.

The Evolution of the E46 320d: Engine and Drivetrain Synergy

The E46 320d underwent a significant transformation during its lifecycle, primarily centered around the transition
from the M47D20 engine to the M47TUD20(Technical Update). Understanding this evolution is critical for any
technical analysis of the drivetrain, as the transmission specifications were directly dictated by the increased torque
output of the facelifted engines.

The Pre-Facelift M47D20 (1998-2001)

Initially, the 320d was powered by a 1,951cc inline-four diesel engine utilizing a VP44 rotary pump. This iteration
produced 100 kW (134 hp) and 280 Nm of torque. It was exclusively paired with a 5-speed manual gearbox(the
Getrag S5D 250G or ZF S5-31 depending on the specific production month and chassis configuration). The 5-
speed unit was praised for its robust shift feel but lacked the highway cruising efficiency that later 6-speed models
would offer.

The Facelift M47TUD20 (2001-2006)

The facelift (LCI) introduced the 1,995cc engine with Common Rail injection and a variable nozzle turbocharger
(VNT). Power jumped to 110 kW (150 PS) and, more importantly, torque increased to 330 Nm. This increase in
torque necessitated a more robust transmission. While early facelift models retained a 5-speed manual, BMW
eventually introduced the GS6-37BZ/DZ 6-speed manual transmissionin early 2003. This gearbox provided a
more granular gear spread, allowing for better utilization of the diesel's narrow power band.

Transmission Mechanics: The 5-Speed vs. 6-Speed Manual

The manual transmissions found in the E46 320d are engineered to handle high torque loads while maintaining the
'snappy' shift quality BMW is known for. Below is a breakdown of the two primary manual units used in the 320d
lifespan.

1.The 5-Speed Manual (S5D 250G / S5D 3202)

The 5-speed units are legendary for their longevity. The S5D 250Gis a Getrag-sourced unit often found in the 320d
and 318i. It features a direct-drive 5th gear (1.00:1 ratio). Its internal architecture utilizes a split-case design with
helical cut gears to minimize noise, vibration, and harshness (NVH).



2.The 6-Speed Manual (GS6-37DZ)

The 6-speed GS6-37DZ(manufactured by ZF) was a significant upgrade for the 150ps 320d. Unlike the 5-speed,
the 6th gear is an overdrive gear (0.85:1), which significantly reduces engine RPM at cruising speeds, thereby
improving fuel economy and reducing engine wear. This transmission uses a more sophisticated internal lubrication
system and is rated for a higher input torque, making it a favorite for those looking to tune their M47 engines
beyond stock specifications.

Technical Comparison Matrix



Feature 5-Speed Manual (S5D 250G) 6-Speed Manual (GS6-37DZ)

Torque Rating ~250-280 Nm (Nominal) ~370-400 Nm (Nominal)
Weight Approx. 32 kg Approx. 41 kg

Gear 5 Ratio 1.00:1 1.00:1

Gear 6 Ratio N/A 0.85:1

Input Shaft Spline 29mm / 10 splines 35mm / 22 splines

Oil Capacity 1.1 Liters (MTF-LT-2) 1.5 Liters (MTF-LT-2/3)

The Manual Conversion Phenomenon: Engineering and Logic

A significant portion of the E46 community engages in transmission conversions—either moving from the GM-
sourced automatic (A5S 390R) to a manual, or upgrading a 320d 5-speed to a 6-speed. There is even technical
interest in using the 320d 6-speed box on a 330d(M57 engine), though this requires specific considerations
regarding the input shaft and bellhousing pattern.

Step-by-Step Hardware Requirements for Manual Swaps

Converting an automatic E46 320d to a manual is a labor-intensive process requiring both mechanical and
electronic adjustments. The primary components required include:

e The Gearbox: Preferably the GS6-37DZ for facelift models.

e Dual Mass Flywheel (DMF): The automatic uses a flexplate; the manual requires a DMF to dampen vibrations.

e Clutch Assembly: Pressure plate, friction disc, and release bearing.

» Pedal Box: Addition of the clutch pedal and a narrower brake pedal.

» Hydraulic System: Master cylinder (mounted to the pedal), slave cylinder (mounted to the gearbox), and the
hydraulic line connecting them.

 Driveshaft (Propshaft): Manual gearboxes have different lengths than automatic units. The 5-speed and 6-
speed manual shafts also differ in length.

« Shifter Linkage: Including the shift lever, selector rod, and carrier.

Electronic Control Unit (ECU) Configuration

The E46 320d uses the Bosch EDC16c¢31 engine management system (for the 150ps model). When converting
from manual to auto or vice versa, the ECU must be informed of the change. In the EDC16 system, the
configuration is stored in the Variant Configuration or VO (Vehicle Order).

Using diagnostic tools like NCS Expert, a technician must modify the VO to remove the automatic transmission
code ($205) and add the manual transmission code. Failure to do so will result in the ECU expecting signals from
the Transmission Control Unit (TCU), leading to a "Limp Mode" or CAN-bus communication errors. Furthermore,
the EWS (Immobilizer) must be bridged if the car was originally an automatic, as the starter motor circuit is typically
interrupted by the "Park/Neutral" safety switch logic.

Case Study: Integrating a 320d 6-Speed Box into a 330d

A common technical query involves the cross-compatibility of the 320d's 6-speed manual with the larger 3.0L inline-



six 330d. While both use the "GS6-37" family, the 330d typically utilizes the GS6-53DZ (a heavy-duty unit). The
320d's 37-series box is physically smaller and lighter. While it may bolt up to the M57 engine block (as they share a
similar diesel bolt pattern), the torque limitis the primary concern. The M57 produces up to 410 Nm stock, which
exceeds the nominal rating of the 320d's gearbox. However, for project cars where weight savings are prioritized
over peak torque capacity, this swap is technically feasible with custom flywheel and clutch combinations.

Common Failure Modes and Troubleshooting

Despite their robustness, manual E46 320d drivetrains suffer from specific age-related and design-related issues.
Identifying these early is crucial for maintaining vehicle longevity.

1. Dual Mass Flywheel (DMF) Failure

The DMF is designed to absorb the massive torque pulses of the diesel engine. Over time, the internal springs lose
their tension. Symptomsinclude a loud 'clack’ on engine shutdown, vibrations through the floorboards at low RPM,
and a 'chattering' sound at idle that disappears when the clutch is depressed.

2.The "Lean to the Right" Shifter Problem

Common in ZF-sourced E46 gearboxes, the shifter may fail to return to the center (3rd/4th gear gate) when in
neutral, often leaning toward the 5th/6th gear gate. This is caused by a sticking detent pinor bush inside the
gearbox housing. Repairing this requires dropping the transmission to replace the internal pins and springs.

3. Clutch Slip in Higher Gears

With the 150ps M47TU engine, the high torque in 4th, 5th, and 6th gears can cause an aging clutch to slip. This is
often the first sign that the Self-Adjusting Clutch (SAC)mechanism has reached its limit. Technicians must use a
specific SAC reset tool when installing a new clutch to ensure proper pressure plate tension.

Maintenance Best Practices

To ensure the manual 320d remains operational for hundreds of thousands of kilometers, a strict maintenance
regimen must be followed, contrary to BMW's original "Lifetime Fill" claims.

1. Fluid Changes: Replace transmission fluid every 100,000 km. Use high-quality synthetic 75W-80 or 75W-90
GL-4 fluid (MTF-LT-2 equivalent).

2. CDV Deletion: The Clutch Delay Valve (CDV) is a restrictor in the hydraulic line intended to smoothen shifts
for novice drivers. In reality, it causes increased clutch wear and a vague biting point. Many enthusiasts remove this
valve to regain direct mechanical control over the clutch engagement.

3. Guibo (Flex Disc) Inspection: The rubber guibo between the transmission output and the driveshaft absorbs
drivetrain shocks. Inspect for cracks during every oil change, as a failure can cause catastrophic damage to the
transmission tunnel and gearbox output shaft.

Conclusion: The Enduring Legacy of the E46 Diesel Manual

The BMW E46 320d manual remains a masterclass in balanced automotive engineering. Whether equipped with
the 5-speed or the more advanced 6-speed manual, the car offers a tactile connection that modern ‘fly-by-wire'
vehicles lack. From a technical perspective, the robustness of the GS6-37DZ gearbox paired with the M47TU

engine creates a drivetrain capable of extreme high mileage, provided the mechanical and electronic nuances—
from EDC16 coding to DMF maintenance—are properly managed. For the technical owner or restorer,
understanding these internal mechanics and the compatibility across the E46 range is essential for preserving the



performance and reliability of this iconic diesel sedan.

Baca Juga (Artikel Terkait)

e Comprehensive Guide to Cylinder Head Spacer Shims: Engineering Principles and Precision Installation

URL: http://123caramba.com/cylinder-head-spacer-shims-engineering-guide.pdf

e The Comprehensive Technical Guide to Ford Focus TDCi Engines: Architecture, Management, and
Maintenance
URL: http://123caramba.com/ford-focus-tdci-engine-technical-guide.pdf

* The Engineering Mastery of VTEC Turbo: A Comprehensive Technical Analysis of Honda's Forced
Induction Evolution

URL: http://123caramba.com/technical-analysis-honda-vtec-turbo-engineering.pdf
e Comprehensive Guide to Volkswagen Jetta Engine Diagrams: Technical Specifications, Maintenance, and
Component Analysis

URL: http://123caramba.com/comprehensive-volkswagen-jetta-engine-diagram-technical-guide.pdf

Tags: #BMW E46 #320d Manual #M47 Engine #Transmission Swap #GS6 37DZ #ZF Gearbox


http://123caramba.com/cylinder-head-spacer-shims-engineering-guide.pdf
http://123caramba.com/ford-focus-tdci-engine-technical-guide.pdf
http://123caramba.com/ford-focus-tdci-engine-technical-guide.pdf
http://123caramba.com/technical-analysis-honda-vtec-turbo-engineering.pdf
http://123caramba.com/technical-analysis-honda-vtec-turbo-engineering.pdf
http://123caramba.com/comprehensive-volkswagen-jetta-engine-diagram-technical-guide.pdf
http://123caramba.com/comprehensive-volkswagen-jetta-engine-diagram-technical-guide.pdf

Page 1 of 5



Page 2 of 5



Page 3 of 5



Page 4 of 5



Page 5 of 5



