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The evolution of automotive drivetrain technology is often defined by specific milestones of engineering reliability. 

Among these, the partnership between BorgWarner and Aisin Seiki stands as a titan. The resulting lineage, 

primarily the Aisin Warner 03-70 series (and its Toyota counterpart, the A40 series), has powered millions of rear-

wheel-drive (RWD) and four-wheel-drive (4WD) vehicles globally. From the rugged Toyota Hilux to the indestructible

Volvo 240, these transmissions are celebrated for their modularity and robust mechanical design.

Introduction to the Aisin Warner 03-70 and Toyota A40 Architecture

The Aisin Warner 03-70 series represents a family of three-speed and four-speed automatic transmissions that 

utilized a sophisticated (for its era) blend of hydraulic logic and mechanical planetary gear sets. In the Toyota 

ecosystem, these units are categorized under the A40, A42, A43, and A44 designations. Understanding the 

nomenclature is critical for any technician or engineer: the 03-70 typically refers to the basic 4-speed unit, while 

suffixes like 'L' indicate a lock-up torque converter and 'E' signifies electronic control.

The primary appeal of this transmission family lies in its longitudinal orientation, making it the standard choice for

RWD platforms. Its design philosophy emphasizes serviceability; unlike modern sealed-for-life units, the 03-70

series was engineered to be overhauled, shimmed, and recalibrated over a multi-decade service life.

Core Technical Specifications and Variations

To appreciate the engineering depth of the Aisin Warner units, one must examine the progression from the three-

speed AW55 (BorgWarner BW55) to the four-speed AW70/71. The transition involved the addition of an overdrive

(OD) section positioned between the torque converter and the main case, or integrated within the rear of the unit

depending on the specific model year.

Comparison of Model Variants



Model (AW) Toyota Equiv. Speeds Control Type Common 
Applications

BW55 / AW55 A40 3 Hydraulic Volvo 240, Toyota 
Cressida

03-70 / AW70 A43D 4 Hydraulic Volvo 740, Toyota 
Corona

03-71L / AW71 A43DL 4 Hydraulic + Lockup Volvo 940, Suzuki 
Sidekick

03-72LE A44DE 4 Electronic Toyota Previa, 
Mitsubishi Pajero

Mechanical Analysis: The Planetary Gear Set and Clutches

At the heart of the Aisin Warner 03-71 and 03-72 is a compound planetary gear system. The gear ratios are 

achieved through the strategic application of multi-disc clutch packs and brake bands. Specifically, the 4-speed 

variants utilize an Overdrive Planetary Gear Set. When the overdrive clutch is engaged, the carrier is driven, and

the sun gear is held stationary, resulting in an output speed higher than the input speed (typically a 0.68:1 or 0.73:1

ratio).

Clutch Pack Dynamics: The friction plates within these units are composed of a cellulose-based material bonded 

to a steel core. During an overhaul using a Transmission Overhaul Kit, the thickness of these plates is critical. A

standard 03-70 kit includes:

•  Friction Discs: Responsible for torque transfer between rotating members.

•  Steel Plates: Interleaved with friction discs to provide a thermal heat sink and reaction surface.

•  Brake Bands: Specifically for the 2nd gear and Reverse applications, wrapping around the outer drums.

The Valve Body: The Hydraulic Nerve Center

The valve body of the Aisin Warner 03-70 series is a masterpiece of fluid engineering. It serves as a hydraulic 

computer, processing input signals such as Governor Pressure (vehicle speed) and Throttle Pressure (engine 

load). These two pressures act on opposing ends of the shift valves. When governor pressure overcomes throttle 

pressure (plus spring tension), the valve shifts, redirecting Line Pressure to the next clutch pack.

In the 03-71LE and 03-72LE models, this hydraulic logic is supplemented by Electronic Solenoids. The Engine

Control Unit (ECU) or Transmission Control Unit (TCU) monitors sensors like the Throttle Position Sensor (TPS)

and Crankshaft Position Sensor to pulse-width modulate (PWM) the solenoids, allowing for much smoother shift

transitions and more precise lock-up engagement of the torque converter.

Transmission Overhaul: A Step-by-Step Technical Workflow

Performing a professional-grade overhaul on an Aisin Warner unit requires precision and a strict adherence to

cleanliness. Below is the technical procedure for a standard rebuild of the 03-70 / A40 series.

1. Pre-Disassembly Inspection and Pressure Testing

Before removal, a technician should perform a Stall Test  and a Line Pressure Test . High line pressure at idle may



indicate a misadjusted throttle cable (TV cable), while low pressure usually points to a worn oil pump or internal

leakage in the valve body gaskets.

2. Disassembly and Component Organization

Upon removing the pan, inspect the magnets for metallic debris. Fine "fuzz" is normal wear, but silver chunks 

indicate planetary failure, while brass shavings suggest thrust washer degradation. The 03-70 seriesuses a series

of check balls within the valve body; their locations must be documented meticulously as they vary between 2WD

and 4WD models.

3. Seal Replacement and Metallurgy

The Overhaul Kit for these units contains essential O-Rings and Lip Seals. It is imperative to use seals with high 

elasticity and thermal resistance (often Viton or Nitrile). Specifically, the Direct Clutchseals are prone to hardening

over time, leading to "flaring" during the 2-3 shift. Replacing these involves using a seal protector tool to prevent

tearing the new lip seal on the clutch drum's sharp edges.

4. Measuring Clutch Pack Clearance

Proper clearance is the difference between a transmission that lasts 200,000 miles and one that burns out in a 

week. Using a dial indicator, measure the travel of the piston. If the clearance is too wide, the shift will be delayed 

and "soft." If too tight, the plates will drag, causing overheating. Standard specifications for the 03-70 Forward 

Clutch usually range between 0.6mm to 1.0mm.

Hydraulic vs. Electronic Control: The "LE" Distinction

The transition from the 03-71 (Hydraulic) to the 03-71LE (Electronic)represented a paradigm shift. In purely

hydraulic models, the shift points are fixed by the tension of the springs inside the valve body. Tuning requires

physical spring replacement. In the "E" variants, the ECU can adjust shift points based on driving style (Power vs.

Economy modes).

Critical Differences in Repair Strategy:

•  Hydraulic Units: Focus on the Governor and the Throttle Cable (Kickdown cable). A frayed or misadjusted 

cable is the #1 cause of shift complaints.

•  Electronic Units: Focus on Solenoid Resistance and Wiring Harness Integrity. The solenoids in the 

A44DE/03-72LE should typically measure 11-15 Ohms.

Common Failure Modes and Troubleshooting Matrix

Despite their reputation for durability, the Aisin Warner 03 series faces specific age-related challenges. The

following table provides a diagnostic framework for common issues.



Symptom Probable Root Cause Technical Solution

No Overdrive Engagement Faulty OD Solenoid or Temp Sensor Test solenoid continuity; check 
coolant temp sensor (ECU inhibits OD 
if engine is cold).

Harsh 1-2 Shift Accumulator Piston Spring Failure Inspect and replace the 1-2 
accumulator spring in the valve body.

Slipping in Reverse Low Reverse Brake Band wear Adjust or replace the brake band; 
check rear servo seals.

Delayed Engagement Hardened Internal Lip Seals Full overhaul with a high-quality seal 
kit (Nitrile/Viton).

The Importance of Fluid Dynamics and Filtration

The 03-70 series was designed around DEXRON II/IIIspecifications. Modern synthetic multi-vehicle ATF can be

used, provided it meets the frictional requirements of the older cellulose plates. The filtration system in these units

usually consists of a stainless steel mesh screen. While these are technically "washable," best practice during a

professional rebuild is to replace the filter to ensure no microscopic contaminants remain from the previous failure.

Thermal Management:Heat is the primary enemy of the 03-72L. The addition of an external transmission cooler

is highly recommended for 4WD vehicles or those used for towing, as fluid temperatures exceeding 220°F (104°C)

drastically accelerate the oxidation of the friction material binders.

Engineering Case Study: The 4WD Transfer Case Integration

In many applications, such as the Toyota Hilux or Mitsubishi Pajero, the 03-72LE is mated to a transfer case. This 

creates a unique challenge for the output shaft seal. A failure in the rear seal of the transmission can lead to fluid 

transfer between the transmission (ATF) and the transfer case (usually Gear Oil), leading to catastrophic lubrication 

failure in both units. During any overhaul, the Extension Housing Gasket and Output Shaft Sealmust be treated

as critical failure points.

The Future of Classic Transmission Maintenance

As these vehicles enter the "classic" or "vintage" category, the availability of high-quality components becomes 

paramount. The Aisin Warner 03-70 seriesremains one of the most rebuildable units in automotive history. Its

reliance on mechanical logic rather than proprietary software allows it to be maintained indefinitely, provided the

technician understands the delicate balance of hydraulic pressures and mechanical clearances.

Modern Automatic Transmission Overhaul Kitsnow often include upgraded materials, such as improved Viton

seal compounds and high-energy friction materials that exceed the original 1980s specifications. Utilizing these

modern materials within the proven AW architecture results in a transmission that often performs better and lasts

longer than the unit that originally rolled off the assembly line.

In conclusion, the Aisin Warner 03-70 and Toyota A40 series represent the pinnacle of 20th-century drivetrain

durability. Through meticulous attention to valve body calibration, precise clutch pack shimming, and the use of

high-quality overhaul kits, these units continue to provide reliable service in demanding environments. For the



technical professional, mastering this series is an exercise in understanding the fundamental laws of hydraulic

power transmission and mechanical leverage.
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