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The Aisin Warner 60 series, specifically the AW 60-40LE (AF13) and its evolution, the AW60-41SN (AF17),

represents a significant milestone in the engineering of 4-speed transverse automatic transmissions. Designed for

front-wheel-drive (FWD) applications, these units have been widely utilized by global automotive manufacturers,

most notably General Motors (under the Opel/Vauxhall brand) and Suzuki. This technical analysis provides an

exhaustive exploration of the architecture, hydraulic logic, common failure modes, and precision repair protocols

required to maintain these transmissions in optimal operating condition.

1. Technical Specifications and Model Identification

Understanding the distinction between the various models within the AW 60 family is critical for accurate parts

procurement and diagnostic accuracy. While they share a common lineage, the AF13 and AF17 differ in torque

capacity, electronic control strategies, and internal gear geometry.

1.1 Differentiation Between AF13 and AF17

The AW60-40LE (AF13) is primarily found in smaller displacement vehicles (typically 1.4L to 1.6L engines), 

whereas the AW60-41SN (AF17)was engineered for higher torque inputs, often paired with 1.8L and 2.0L engines.

The 'SN' designation in the later models typically refers to Aisin's updated solenoid control systems, providing

smoother shift transitions through more sophisticated pulse-width modulation (PWM) of the hydraulic line pressure.



Feature AW 60-40LE (AF13) AW 60-41SN (AF17)

Transmission Type 4-Speed Automatic (FWD) 4-Speed Automatic (FWD)

Max Torque Capacity Approx. 130-150 Nm Approx. 170-190 Nm

Control System Hydraulic/Electronic (Solenoid) Enhanced Electronic (PWM)

Fluid Type JWS 3309 / Type T-IV JWS 3309 / Type T-IV

Common Applications Opel Astra/Corsa, Suzuki Swift Opel Astra (1.8L), Zafira

2. Mechanical Architecture and Powerflow

The AW 60-40LE utilizes a standard Simpson planetary gearset arrangement combined with an additional

planetary set to achieve four forward speeds and one reverse. The mechanical integrity of the unit relies on the

sequential engagement of various friction elements and one-way clutches.

2.1 Component Breakdown

•  Forward Clutch (C1): Engaged in all forward gears (1st, 2nd, and 3rd).

•  Direct Clutch (C2): Engaged in 3rd and 4th gears.

•  Reverse Clutch (C3): Engaged during reverse operation.

•  2nd Brake (B2): Engaged in 2nd and 4th gears.

•  1st/Reverse Brake (B1): Engaged in 1st (manual low) and Reverse.

•  One-Way Clutch (F1): Prevents counter-rotation during 1st gear acceleration.

2.2 Gear Ratio Analysis

The following table illustrates the mechanical advantage provided by the internal gearsets of the AW60-40LE:



Gear Ratio Engaged Elements

1st Gear 2.810:1 C1, F1 (B1 in Manual)

2nd Gear 1.549:1 C1, B2

3rd Gear 1.000:1 C1, C2

4th Gear 0.703:1 C2, B2

Reverse 2.296:1 C3, B1

3. Hydraulic Control and Valve Body Dynamics

The valve bodyis the "brain" of the AW 60-40LE. It manages line pressure, shift timing, and torque converter

clutch (TCC) engagement. In the AF13/AF17 units, the valve body consists of an intricate network of cast-

aluminum channels housing steel valves and springs.

3.1 Solenoid Functionality

The transmission utilizes several solenoids to manage fluid flow:

1.  Shift Solenoid No. 1 (S1) and No. 2 (S2): These are on/off solenoids that dictate the gear selection by moving 

the shift valves.

2.  TCC Solenoid: Controls the application of the Lock-up clutch in the torque converter to improve fuel 

efficiency and reduce heat.

3.  Pressure Control Solenoid (EPC): Regulates the main line pressure based on engine load and throttle 

position.

3.2 The Impact of Valve Bore Wear

A frequent issue in high-mileage units is the wear of the valve bores, particularly the Secondary Regulator Valve 

and the Solenoid Modulator Valve. When these bores enlarge due to the oscillation of the steel valves, hydraulic

pressure leaks occur. This manifests as harsh shifts, flares during gear transitions, or the inability to maintain TCC

lock-up.

4. The Sonnax Zip Kit and Precision Repair

For technicians performing a rebuild or addressing shift quality issues, the Sonnax AW60-40LE-ZIP Kitis an

industry-standard solution. Unlike basic overhaul kits, the Zip Kit targets specific vacuum-loss points within the

valve body.

4.1 Implementation Steps

•  Vacuum Testing: Before installing any parts, the valve body must be vacuum tested. Areas showing less than 

15 to 18 inches of vacuum require attention.

•  Solenoid Modulator Valve: The kit includes an O-ringed end plug to seal off pressure loss at the modulator 

valve, which is critical for maintaining stable solenoid feed pressure.

•  TCC Control Valve: Installation of the upgraded TCC control sleeve restores proper lock-up function and 

prevents torque converter slip codes.

•  Checkball Inspection: During reassembly, the location of the rubber and steel checkballs is paramount. 



Misplacement of a single checkball can result in a total loss of specific gears.

5. Maintenance Protocols: Fluid Management

The AW60 series is sensitive to fluid degradation. While some manufacturers initially claimed "filled for life" status,

empirical data from field service suggests that regular fluid intervals are mandatory for longevity.

5.1 Fluid Specifications

These transmissions require a high-friction coefficient fluid meeting the JWS 3309 or Toyota Type T-IV

specification. Using modern Dexron VI or generic multi-vehicle fluids can lead to "shudder" during TCC

engagement or clutch slippage because the viscosity and additive packages differ from the original requirements.

5.2 Fluid Level and Capacity

•  Total Dry Capacity: Approximately 5.7 to 6.0 Liters.

•  Service Refill: Approximately 2.5 to 3.0 Liters (via drain and fill).

•  Check Procedure: The fluid must be checked at operating temperature (70°C - 80°C) with the engine idling in 

'Park' after cycling through all gears.

6. Common Failure Modes and Troubleshooting

Effective diagnosis of the AW 60-40LE requires a systematic approach to distinguishing between electronic,

hydraulic, and mechanical failures.

6.1 3rd-4th Gear Shift Flare

One of the most common complaints is a "flare" (a brief rise in RPM) during the 2-3 or 3-4 shift. This is usually 

caused by wear in the Direct Clutch (C2)drum or a leaking seal in the 2nd Brake (B2) piston. If the flare occurs

only when hot, it points toward thinning fluid and worn valve body bores.

6.2 Reverse Engagement Delay

A delay of more than 2 seconds when shifting into Reverse often indicates a hardened Reverse Clutch Piston 

seal or a worn B1 brake band. The JSON data specifically mentions the 121566A Piston Kit, which is the corrective

component for this failure mode.

6.3 Diagnostic Trouble Codes (DTCs)

Common codes associated with this unit include:

•  P0730: Incorrect Gear Ratio (often mechanical slip).

•  P0740: TCC Circuit Malfunction (usually the TCC solenoid or valve body wear).

•  P0753 / P0758: Shift Solenoid electrical faults.

7. Rebuild and Overhaul Guidelines

A successful overhaul of the AW60-40LE requires meticulous attention to the "soft parts" and a thorough inspection

of the "hard parts."

7.1 Friction and Steel Module Replacement

During a rebuild, the Friction Kit and Steel Modulemust be replaced as a set. Friction plates should be soaked in

ATF for at least 30 minutes prior to installation to prevent burning upon the initial start-up. Measurement of the

clutch pack clearance using a feeler gauge is necessary to ensure they fall within the factory range (typically

0.6mm to 1.2mm depending on the specific pack).



7.2 Gasket and Seal Integrity

The Manual Shaft Seal (Part No: 98-ON 1 A130.MCS03) and the pump seal are frequent leak points. During the 

overhaul, the use of a high-quality overhaul kit containing all necessary O-rings, lathe-cut seals, and gaskets is non-

negotiable. The JSON data highlights the importance of the Manual de Despiece(Exploded View Manual) for

correctly orienting these seals.

8. Case Study: Solving the "No 4th Gear" Issue

In many field cases, the AW60-40LE fails to shift into 4th gear (Overdrive). A technical analysis of this failure mode

often reveals one of two culprits:

1.  Coolant Temperature Sensor (ECT): The Transmission Control Module (TCM) will inhibit 4th gear if it 

perceives the engine has not reached operating temperature. A faulty sensor can thus "lock out" overdrive without 

the transmission itself being broken.

2.  2nd Brake (B2) Piston Failure: Since B2 is required for both 2nd and 4th gears, a total failure here would 

affect both. However, if the seal is only partially compromised, 4th gear (which requires higher holding pressure) 

will slip first.

9. Engineering Implications and Sustainability

The AW 60-40LE and AW60-41SN are examples of robust engineering that can achieve high mileage if the

hydraulic integrity is maintained. The shift toward 6, 8, and 10-speed transmissions has made these 4-speed units

seem primitive, but their simplicity allows for a high degree of serviceability. By utilizing technologies like the

Sonnax Zip Kit and following the rigorous standards set by Aisin Warner, these units can be restored to factory-new

performance levels, providing a sustainable alternative to total transmission replacement.

Technical professionals must remain vigilant regarding the quality of replacement parts. As noted in several service

manuals, utilizing original photography and diagrams (like those from Slauson Transmission Parts) ensures that the

intricate assembly of the clutch drums and planetary carriers is performed without error. Precision in the

measurement of piston travel and the verification of solenoid resistance (typically 11-15 ohms for shift solenoids)

remains the cornerstone of a professional-grade repair.
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