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The evolution of front-wheel-drive (FWD) automotive engineering has been significantly influenced by Toyota's
commitment to transmission reliability and efficiency. Among the most prolific components in this history are the
A245E and A246E automatic transaxles. These units, primarily featured in high-volume vehicles like the Toyota
Corolla, Matrix, and various Celica models, represent a pinnacle of late-90s and early-2000s hydraulic and
electronic integration. For technical professionals and enthusiasts, understanding the nuances of these transaxles—
from their planetary gear arrangements to the complexities of their electronic control modules (ECM)—is essential
for maintaining vehicle longevity and performance.

Overview of the Toyota A-Series Transaxle Family

The A245E and A246E belong to a broader family of automatic transaxles that includes the A241E and A244E. The
nomenclature provides specific insights into the unit's design: the 'A' denotes an automatic configuration, '2'
identifies the series generation, '4' indicates the presence of four forward speeds, and the 'E'signifies electronic
control (Electronic Controlled Transaxle or ECT). While these units share many structural similarities, the A246E
was generally introduced to handle higher torque loads or specific gear ratio requirements in newer models like the
2003+ Corolla Matrix.

The Structural Paradigm: Transaxle vs. Transmission

Unlike a traditional longitudinal transmission found in rear-wheel-drive vehicles, the A245E/A246E is a transaxle.
This means it integrates the transmission, differential, and axle drive functions into a single, compact housing. This
design is critical for space-saving in transverse engine layouts. The integration requires a complex internal
arrangement where power flows from the torque converter through the planetary gear sets and finally to the front
differential assembly, which distributes torque to the CV axles.

Core Components and Theoretical Framework

To understand the operational mechanics of the A245E and A246E, one must analyze the key assemblies that
govern power flow and gear selection. The systems are divided into mechanical, hydraulic, and electronic
subsystems.

1.The Rear Planetary Gear Assembly

The heart of the gear reduction system lies in the Rear Planetary Gear Assembly. This unit is responsible for
achieving specific gear ratios through the interaction of sun gears, planet gears, and ring gears. Technical
documentation (such as the RM847E repair manual) highlights several critical maintenance points within this
assembly:

e Thrust Washers: The assembly utilizes specific thrust washers to maintain axial clearance. During a teardown,
technicians must inspect the No. 1 and No. 2 thrust washers for wear patterns that could indicate internal
misalignment.



¢ No. 2 One-Way Clutch: This component allows the planetary gear to rotate freely in one direction while
locking in the other, essential for smooth shifting and engine braking functions.

¢ Bearing and Race Configuration: The assembly includes high-precision bearings and races within the
planetary ring gear. Failure of these components often manifests as a metallic whining noise during acceleration.

2.The Valve Body and Hydraulic Circuitry

The valve body acts as the "brain" of the transaxle. It is a labyrinth of channels through which Automatic
Transmission Fluid (ATF)is directed to apply or release various clutch packs and brake bands. In the A245E/
A246E, the valve body interacts with solenoids that are pulsed by the vehicle's ECM. This allows for "shift feel"
adjustments based on throttle position, vehicle speed, and load.

3.The Front Differential Assembly

Because the A245E/A246E units are FWD-focused, the differential is an internal component. The Front

Differential Assembly involves a ring gear and a pinion shaft. A common procedure involves the removal of the
pinion shaft lock pinusing a pin punch and hammer—a task requiring precision to avoid damaging the differential
case. Proper lubrication of the counter drive gear bearing is paramount, as this bearing bears the brunt of the
transfer torque from the transmission to the final drive.

Technical Specifications and Comparison

While the A245E and A246E are often discussed interchangeably, there are subtle differences in their engineering
and application. The following table provides a comparison based on technical manual data.



Feature/Specification

Forward Gears

Control Type

Standard Application

Max Torque Capacity

A245E Transaxle

4 Speeds

Electronic (ECT)

Toyota Corolla (1.8L)

Standard

A246E Transaxle

4 Speeds

Electronic (ECT)

Toyota Matrix / Corolla (High Output)

Reinforced for higher load

Fluid Type ATF Type T-IV or WS ATF Type T-IV or WS (Model Year
Dependent)
Differential Ratio Model specific (e.g., 3.94) Model specific (e.g., 4.21)

The A246Eoften features reinforced planetary carriers and slightly different solenoid resistances to accommodate
the varied shift logic of the 1ZZ-FE or 2ZZ-GE engines commonly paired with these units.

Technical Analysis of Core Mechanics: Power Flow

The operational sequence of the A245E/A246E involves the systematic engagement of three multi-disc clutches
(C1, C2, C3), four brake bands/packs (B1, B2, B3, B4), and three one-way clutches (F1, F2, F3).

First Gear Operation

In the "D" or "L" range, the forward clutch (C1) is engaged. Power from the torque converter is transmitted to the
front planetary sun gear. The No. 3 one-way clutch (F3) prevents the rear planetary carrier from rotating counter-
clockwise, forcing the planetary gears to rotate around the sun gear, providing the maximum torque multiplication
required for takeoff.

Overdrive (4th Gear) Mechanics

Achieving the 0.70:1 (approximate) overdrive ratio requires the engagement of the C2 clutch and the B2 brake. In
this state, the planetary carrier is driven at a higher speed than the input shaft. This reduces engine RPM at
highway speeds, significantly improving fuel economy and reducing mechanical wear on the engine block.

Practical Implementation: Step-by-Step Maintenance and Repair

Proper service of the A245E and A246E is critical for avoiding premature failure. The following procedures are
derived from the RM847E and RM940U service manuals.

Differential Maintenance and Bearing Replacement

1. Differential Case Removal: Secure the transaxle in a work stand. Use a pin punch to drive out the pinion
shaft lock pin. Ensure the pin is not reused if it shows signs of deformation.

2. Counter Drive Gear Bearing Installation: This requires a Special Service Tool (SST) and a hydraulic press.
The bearing must be pressed into the case with a specific load to ensure it is seated flush without damaging the
bearing race.

3. Clearance Measurement: Use a dial indicator to measure the side gear backlash. The standard backlash is
typically 0.05-0.20 mm. If the clearance exceeds limits, thrust washers must be replaced with appropriate thickness
variants.



Fluid and Filter Service

The A245E/A246E is sensitive to fluid degradation. Over time, the friction modifiers in the Toyota ATF Type T-IV
break down, leading to "shudder" or slipped shifts.

e Drain and Fill: Unlike some modern "sealed" units, these transaxles feature a drain plug and a dipstick. A
standard drain and fill replaces approximately 3.0 to 3.5 quarts of fluid.

« Filter Replacement: The internal felt filter should be replaced every 60,000 miles under severe driving
conditions. Ensure the O-ring on the filter neck is lubricated before installation to prevent air suction into the pump.

Case Studies and Troubleshooting: The DTC P2716 Crisis

One of the most documented challenges with vehicles equipped with the A245E/A246E (specifically 2005-2007
Toyota Corollas and Matrixes) is the Diagnostic Trouble Code (DTC) P2716. This code refers to a "Pressure
Control Solenoid 'D' Electrical" malfunction.

Failure Mode Analysis

Field data and technical bulletins indicate that the harsh shifting and Check Engine Light (MIL) associated with
P2716 are often not caused by the transaxle's internal hardware, but rather by the Engine Control Module (ECM/
PCM). The internal circuit board of the ECM develops cracked solder joints or failed resistors on the circuit path that
controls the Pressure Control Solenoid (SLT).

The Diagnostic Workflow

1. Solenoid Testing: Measure the resistance of the SLT solenoid at the transaxle wire harness connector.
Standard resistance is typically 5.0 to 5.6 ohms at 20°C (68°F).

2. Wiring Integrity: Check for continuity between the transaxle connector and the ECM terminals to rule out
harness damage.

3. ECM Inspection: If the solenoid and wiring are within spec, the fault lies in the ECM. Replacement or
professional remanufacturing of the ECM is required to resolve the harsh shift condition and prevent long-term
mechanical damage to the C1 clutch pack.

Hydraulic Logic and Pressure Regulation

The A245E/A246E utilizes a sophisticated line pressure control system. The Line Pressureis regulated according
to the engine load, determined by the throttle position sensor (TPS) and the intake manifold pressure.

As the driver accelerates, the SLT solenoid modulates the hydraulic pressure acting on the primary regulator valve.
This ensures that the clamping force on the clutches increases during high-torque events, preventing slip.
Conversely, at low loads, the pressure is reduced to minimize the parasitic drag of the oil pump, enhancing
efficiency. If this balance is disturbed—due to a clogged valve body passage or a weak solenoid—the result is
either a "harsh shift" (too much pressure) or a "flaring shift" (not enough pressure).

Summary and Engineering Implications

The Toyota A245E and A246E automatic transaxlesrepresent a bridge between the purely mechanical
transmissions of the past and the fully integrated electronic drivetrains of today. Their design emphasizes
modularity, as seen in the easily serviceable differential and valve body components. However, their reliance on
external electronic control highlights the shift toward systemic vehicle health, where the performance of the
transmission is inextricably linked to the integrity of the ECM's silicon and solder.



For automotive professionals, the mastery of these units requires a dual approach: a deep understanding of
traditional hydraulic principles and a precise capability for electronic diagnostics. Whether addressing a simple
thrust washer replacement in the rear planetary gear assembly or diagnosing a complex P2716 solenoid code, the
goal remains the same—to uphold the legendary durability that has made Toyota's A-series transaxles a staple of
the global automotive landscape. Through diligent maintenance and an understanding of the common failure
modes, these transaxles can easily exceed 250,000 miles of operational life, proving that sound engineering and
technical knowledge are the best tools for automotive longevity.
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