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The evolution of automotive drivetrain technology has seen various milestones in transaxle design, specifically 

within the front-wheel-drive (FWD) segment. Among the most prevalent systems found in late 1990s and 2000s 

Hyundai and Kia vehicles are the A4AF3, A4BF2, and A4BF3series. These four-speed automatic transmissions,

derived from Mitsubishi architectures, represent a critical era of hydraulic and electronic integration. This article

provides an exhaustive technical analysis of these units, focusing on their mechanical architecture, common failure

modes, repair protocols, and the intricate engineering behind their operation.

Understanding the A4 Series Architecture

The A4 family of transmissions comprises electronically controlled, four-speed automatic transaxles. While they 

share a common lineage, the variations between the A4AF3 and the A4BF seriesare primarily found in their

torque-handling capacities, gear ratios, and internal component reinforcements. These units are designed for

transverse engine layouts, utilizing a combination of planetary gear sets, hydraulic clutches, and electronic

solenoids to manage gear transitions.

Technical Specifications Comparison

To understand the nuances between these models, we must examine their engineering specifications. The

following table highlights the core differences and similarities across the three primary models discussed in

technical repair literature.



Feature A4AF3 A4BF2 A4BF3

Vehicle Class Compact (Accent, Getz) Mid-size (Elantra, Tiburon) Mid-size/High Torque 
(Elantra, Matrix)

Engine Displacement 1.3L - 1.6L 1.6L - 2.0L 1.8L - 2.0L

Forward Gears 4 4 4

Control Type Electronic (ECU/TCU) Electronic (ECU/TCU) Electronic (ECU/TCU)

Fluid Type SP-III ATF SP-III ATF SP-III ATF

Overdrive Hub Design Standard Bearing Reinforced Bearing Reinforced Hub/Bearing 
Assembly

The Mechanical Framework

At the heart of the A4BF3 and its counterparts is a sophisticated arrangement of two planetary gear sets. The logic 

of these transmissions relies on the application and release of specific friction elements. The Master Rebuild Kit

for these units typically includes the following critical components:

•  Friction Plates: These are the sacrificial surfaces that engage to transfer torque. In the A4 series, the high-

clutch and reverse-clutch plates are common wear items.

•  Steel Plates: These act as the reaction surfaces for the friction discs. Distorted steel plates are a primary 

cause of erratic shifting.

•  Overhaul Gasket Set: Includes all paper gaskets, rubber O-rings, and metal-clad seals necessary to maintain 

hydraulic pressure.

•  Molded Pistons: Many modern repair kits now include bonded rubber pistons, which offer better sealing 

longevity than traditional separate lip seals.

The Overdrive Hub Crisis: A Deep Dive into Engineering Failure

One of the most documented technical challenges with the A4AF3, A4BF2, and A4BF3 transmissions involves the 

Front Overdrive Hub. Technical diagnostics and field data suggest a recurring issue where the overdrive clutch

bearing develops excessive end-play. This is not merely a wear issue but a fundamental mechanical vulnerability in

the original design.

The Mechanics of the P0734 Fault Code

The vehicle's Diagnostic Trouble Code (DTC) P0734indicates an "Incorrect Gear 4 Ratio." In these specific

transmissions, this code is almost synonymous with a failure in the overdrive hub assembly. When the bearing

within the hub begins to disintegrate, several things happen simultaneously:

1.  Hydraulic Bleed-off: As the bearing loses its structural integrity, the physical alignment of the hub shifts, 

causing hydraulic fluid to bypass the seals meant to engage the 4th gear clutch.

2.  Metal Contamination: The disintegrating bearing releases metallic debris into the transmission fluid. This 

debris often migrates to the valve body, sticking solenoids and clogging the filter.

3.  Slippage: The Transmission Control Unit (TCU) detects a mismatch between the input shaft speed and the 

output shaft speed while in 4th gear. To protect the unit, the TCU may trigger a "Limp Home" mode, locking the 

transmission into 3rd gear.



Engineering the Solution: The Hub Repair Kit

Professional transmission rebuilders often utilize a specialized Overdrive Hub Repair Kit. This kit typically

includes a redesigned bearing with tighter tolerances and a more robust race to prevent the recurrence of the

P0734 error. During a rebuild, it is considered a mandatory preventive measure to replace the front hub regardless

of its current state, as the failure rate in high-mileage units approaches 80%.

The Anatomy of a Master Rebuild: Step-by-Step Technical Workflow

Rebuilding an A4BF3transmission requires a sterile environment and precision tools. The process is divided into

three major phases: Disassembly/Inspection, Valve Body Reconditioning, and Final Assembly.

Phase 1: Disassembly and Inspection

Upon removing the unit from the vehicle, the technician must perform a detailed tear-down. This involves removing

the torque converter, the oil pan, and the valve body. Key inspection points include:

•  The Oil Pump: Checking for scoring on the pump gears and the pump housing. The pump provides the 

lifeblood (pressure) for the entire system.

•  The Drum Assemblies: Inspecting the clutch drums for heat-related discoloration ("bluing"). If a drum has 

been overheated, it may be warped, preventing proper clutch stack clearance.

•  The Differential: In FWD transaxles, the differential is integrated. Technicians must check the side gears and 

the final drive gear for pitting or chipped teeth.

Phase 2: Valve Body and Solenoid Testing

The valve body is the "brain" of the transmission. In the A4AF3, it contains several solenoids that direct fluid flow.

Technical testing involves checking the electrical resistance (Ohms) of each solenoid.



Solenoid Type Function Typical Resistance (20°C)

Shift Solenoid A Controls 1-2 and 3-4 shifts 3.0 - 4.5 Ohms

Shift Solenoid B Controls 2-3 and 4-3 shifts 3.0 - 4.5 Ohms

TCC Solenoid Torque Converter Clutch Lock-up 10.0 - 15.0 Ohms

Pressure Control Solenoid Regulates Line Pressure 3.0 - 5.0 Ohms

If a solenoid's resistance is outside these parameters, it must be replaced. Furthermore, the valve body channels

must be cleaned of all debris, and the check balls must be inspected for wear, as they can shrink over time and get

stuck in the separator plate.

Phase 3: Assembly and Clearance Calibration

During reassembly, the "stack-up" height of the clutch packs is critical. Technicians use feeler gauges to ensure that

the clearance between the pressure plate and the snap ring is within the manufacturer's specification (usually

between 0.6mm and 1.2mm depending on the specific clutch pack). Too much clearance causes delayed

engagement; too little clearance causes clutch drag and premature burning.

Torque Converter Regeneration: A Critical Component

A common mistake in transmission repair is neglecting the Torque Converter. For the A4AF1, A4AF2, A4AF3, 

A4BF1, and A4BF2series, the torque converter contains a lock-up clutch. This clutch allows for a direct

mechanical connection between the engine and the transmission at cruising speeds, improving fuel economy.

When a transmission suffers a mechanical failure (like the overdrive hub disintegration), the torque converter acts

as a centrifugal trap for metallic particles. These particles cannot be flushed out effectively. Therefore, a

professional repair always involves either a high-quality remanufactured torque converter or a professional cut-and-

clean service of the original unit. Failure to do so will result in the new transmission being contaminated by the old

debris within minutes of operation.

Transmission Repair vs. Rebuild vs. Replacement

For owners of vehicles equipped with these units, deciding between a minor repair, a full rebuild, or a replacement

is a significant financial decision. The following matrix provides a decision-making framework based on technical

symptoms.



Service Type Condition/Symptoms Pros Cons

Repair (Minor) Leaking seals, single failed 
solenoid, minor sensor 
issue.

Lower cost, faster 
turnaround.

Does not address internal 
wear or future failures.

Rebuild (Standard) Slipping gears, P0734 
code, burnt fluid, high 
mileage.

Restores unit to OEM 
specs; incorporates 
updated parts.

Requires significant labor 
and expertise.

Replacement (Used) Total catastrophic failure 
(case damage).

Potentially cheapest entry 
point.

Unknown history; may 
have the same inherent 
hub issues.

Replacement (Reman) Total catastrophic failure; 
long-term reliability needed.

Highest reliability; often 
includes a long warranty.

Highest initial cost.

Field Guide: Troubleshooting Common Operational Issues

Technicians often encounter specific behavioral patterns in the A4AF3 and A4BF3 series. Understanding these can

expedite the diagnostic process.

Harsh Shifting (1st to 2nd Gear)

This is frequently caused by a malfunction in the Line Pressure Control Solenoidor a hardened accumulator

piston seal. If the pressure is not properly modulated, the clutch engagement will be abrupt. It can also be a

symptom of a degraded TPS (Throttle Position Sensor) signal being sent to the TCU, causing the computer to

"think" the vehicle is under full throttle and thus boosting line pressure unnecessarily.

No 4th Gear (Overdrive)

As discussed, the Overdrive Hub is the primary suspect. However, before pulling the transmission, technicians 

should verify the Coolant Temperature Sensor . Most Hyundai/Kia TCUs are programmed to prevent overdrive

engagement until the engine reaches a specific operating temperature to protect the engine and speed up

warming. A faulty temperature sensor can "trick" the transmission into staying in 3rd gear indefinitely.

Intermittent Neutralization

If the vehicle suddenly acts as if it is in neutral while driving, this usually points to a total loss of hydraulic pressure.

This can be caused by a clogged filter (usually from clutch material) or a failed oil pump drive. Checking the fluid

level and condition is the first step; if the fluid is black and smells burnt, internal damage is certain.

The Importance of Fluid Dynamics and Thermal Management

The A4BF3 is highly sensitive to fluid quality. The SP-IIIspecification is a friction-modified fluid designed

specifically for the characteristics of these clutch materials. Using a generic Dexron/Mercon fluid without the proper

additives will lead to "shudder" during torque converter lock-up and accelerated wear of the friction discs.

Furthermore, heat is the primary enemy of the automatic transmission. In these units, the fluid is cooled by a heat

exchanger located inside the radiator. If the vehicle is used for heavy commuting or in hot climates, adding an

auxiliary external oil cooler is an excellent way to extend the life of the rebuild. Reducing the operating temperature

by even 20 degrees Fahrenheit can effectively double the lifespan of the transmission's rubber seals and O-rings.



Summary of Technical Mastery

The A4AF3, A4BF2, and A4BF3transmission series are robust units when properly maintained, yet they possess

specific engineering quirks that require expert attention. The transition from a diagnostic trouble code like P0734 to

a fully functional, overhauled unit involves a deep understanding of hydraulic pressures, electronic solenoid logic,

and mechanical tolerances. By addressing the fundamental weakness of the overdrive hub and utilizing high-quality

master rebuild kits, these transmissions can be restored to—and often exceed—their original factory performance.

For the senior technical writer or automotive engineer, the takeaway is clear: success in managing these units lies

in the details. Precision in measuring clutch clearances, rigor in testing the valve body, and the insistence on using

the correct SP-III fluid are the pillars of a successful long-term repair. As these vehicles continue to serve in various

global markets, the knowledge of their internal mechanics remains an essential asset for the automotive service

industry.
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