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The Toyota A343F and its siblings in the A340 series represent a pinnacle of longitudinal automatic transmission
engineering from the late 20th and early 21st centuries. Produced by Aisin-Warner (now Aisin AW), these
gearboxes have earned a reputation for near-indestructibility, powering legendary vehicles such as the Land
Cruiser, Hilux, 4Runner, and various Lexus models. For the senior technician, automotive engineer, or restoration
specialist, understanding the intricacies of the Electronic Control Transmission (ECT)system is paramount to
maintaining the performance and longevity of these units.

Evolution and Architecture of the A340 and A343 Series

The A340 series architecture is a four-speed, electronically controlled automatic transmission designed for rear-
wheel drive (RWD) and four-wheel drive (4WD) applications. Within this family, the nomenclature reveals specific
configurations:

* A340E: Rear-wheel drive, electronically controlled.

¢ A340F: Four-wheel drive, electronically controlled.

e A343F: A heavy-duty variant of the A340F, often found in larger displacement vehicles like the 4.5L 1FZ-FE
Land Cruisers.

The A343F specifically incorporates a revised torque converter and internal gear ratios optimized for higher torque
loads and off-road durability. Structurally, these transmissions consist of three main planetary gear sets, several
multi-plate clutches, and brake bands that facilitate the four forward speeds and one reverse gear. The fourth gear
serves as an Overdrive (O/D), significantly improving fuel economy and reducing engine noise during high-speed
cruising.

The Role of the Electronic Control Transmission (ECT)

Unlike purely hydraulic transmissions of previous generations, the A343F utilizes the ECT system to manage shift
timing and line pressure. This integration allows the Engine Control Unit (ECU) or a dedicated Transmission Control
Module (TCM) to synthesize data from various sensors—including the Throttle Position Sensor (TPS), speed
sensors, and engine coolant temperature sensors—to optimize shift points based on driving conditions and driver
intent.

Core Technical Components and Their Functions

To perform a professional overhaul or diagnosis using manuals like the RM528E, one must first master the primary
internal components of the A343F system.

1.Torque Converter with Lock-up Clutch

The torque converter in the A343F is more than a fluid coupling; it is a complex hydrodynamic device. It features a
Lock-up Clutchwhich, when engaged by the ECU (usually in 3rd or 4th gear), creates a mechanical link between
the engine and the transmission input shaft. This eliminates the "slip" inherent in fluid couplings, reducing heat and
increasing efficiency at highway speeds.



2.The Valve Body Assembly

Often referred to as the "brain" of the transmission, the Valve Bodycontains an intricate network of channels,
check balls, and shift valves. In the A343F, the valve body works in tandem with solenoids. The hydraulic pressure
directed through the valve body determines which clutch packs or brakes are applied. Precise cleaning of the valve
body is critical during repair, as even microscopic debris can cause valve sticking, leading to harsh shifts or
transmission failure.

3. Solenoid Control Logic
The A343F typically employs three main solenoids:

¢ No. 1 and No. 2 Solenoids: These are responsible for gear selection by controlling the position of the shift
valves.
» Lock-up Solenoid (SL): This solenoid manages the application of the torque converter lock-up clutch.

Technical Comparison Matrix: A340E vs. A340F vs. A343F

The following table illustrates the key differences and specifications across the primary models in this transmission
family:



Feature/Model A340E A340F A343F

Drive Type 2WD (RWD) 4WD 4WD (Heavy Duty)

Control Type ECT (Electronic) ECT (Electronic) ECT (Electronic)

Number of Gears 4-Speed + O/D 4-Speed + O/D 4-Speed + O/D

Fluid Type Dexron 1I/11l or T-IV Dexron lI/11l or T-IV Dexron 1l / Toyota Type T-IV

Transfer Case None Integrated/Bolt-on Integrated/Heavy Duty

Primary Application Supra, Cressida, Tacoma 4Runner, Hilux, T100 Land Cruiser 80/100,
LX450

Detailed Gear Application Logic

Understanding which internal components are active during specific gear states is essential for diagnosing
mechanical failures. The A343F operates through the engagement of specific clutches (C) and brakes (B).

Clutch and Brake Engagement Matrix



Gear C1 (Forward) C2 (Direct) B1 (2nd B2 (2nd) B3 (1st/Rev) F1/F2 (One-

Position Coast) Way)
1st Gear Applied - - - - Active
2nd Gear Applied - - Applied - Active
3rd Gear Applied Applied - Applied - -

QO/D (4th) - Applied - Applied - -
Reverse - Applied - - Applied -

General Repair and Overhaul Instructions (Based on RM528E)

When performing a rebuild on an A343F, following the Toyota OEM Shop Manualinstructions is non-negotiable.
Technical data highlights several critical procedural steps that are often overlooked by generalist mechanics.

Precoated Parts and Adhesive Management

As noted in technical documentation for the A343F, several bolts and plugs are "precoated" with sealant at the
factory. During a rebuild:

1. Cleaning: When reusing precoated parts, it is mandatory to clean off the old adhesive completely and dry the
component with compressed air.

2. Application: Apply a specified seal lock adhesive to the threads before reinstallation. This prevents fluid leaks
and ensures the bolts do not back out under the high-vibration environment of the transmission housing.

3. Replacement: Certain high-stress bolts (such as those for the drive plate or specific valve body retainers) are
recommended for one-time use only.

The Importance of Fluid Integrity

The A343F is sensitive to fluid quality and temperature. While many older manuals suggest Dexron Il or 1ll, many
later iterations of these gearboxes (especially in the 2000s) transitioned to Toyota Type T-IV. Using the incorrect
fluid can lead to "shudder" in the torque converter or improper friction coefficients for the clutch packs, leading to
premature wear.

Clearance and Tolerance Specifications

During reassembly, measuring the clutch pack clearanceusing a thickness gauge is vital. If the clearance is too
tight, the transmission will overheat and drag; if it is too loose, shifts will be delayed or slipping will occur. For the
A343F, standard clearances for the Forward Clutch (C1) typically range between 0.6mm and 1.2mm, though
technicians must verify against the specific year model's manual.

Field Guide: Troubleshooting Common Failure Modes

Despite its legendary reliability, the A343F can encounter issues, particularly when maintenance intervals are
ignored or the vehicle is used for heavy towing.

1.The "Strawberry Milkshake" (Cooler Failure)

In many Land Cruisers and 4Runners, the transmission fluid is cooled via a heat exchanger located inside the
bottom tank of the radiator. If the internal walls of this cooler corrode, engine coolant mixes with transmission fluid.



This creates a pink, frothy substance that destroys the friction material on the clutches almost instantly. Solution:
Replace the radiator regularly or install an external air-to-oil transmission cooler.

2. Solenoid Electrical Failure

If the transmission suddenly fails to shift into 4th gear or feels like it is stuck in one gear (Limp Mode), the solenoids
are the primary suspects. The ECU monitors the resistance of these solenoids. A common fault is an open circuit in
the No. 1 or No. 2 solenoid. Diagnostic Tip: You can manually shift the transmission by unplugging the electronic
harness. If the transmission shifts manually (following a specific pattern), the issue is electrical/electronic; if it still
won't shift, the issue is mechanical/hydraulic.

3. Fail-Safe Mode Functionality

The A343F features a robust Fail-Safefunction. When a sensor or solenoid abnormality occurs, the ECU adopts a
preset logic to allow the vehicle to reach a service center. For example, if both shift solenoids fail, the transmission
can still be operated manually in the 1st, 3rd, and O/D positions depending on the gear selector's mechanical
position. This minimizes the loss of operability in remote locations.

Mathematical Modeling of Shift Dynamics

Engineers analyze the shift quality of the A343F by looking at the Line Pressure (P<sub>L</sub>). Line pressure
is modulated based on the throttle opening angle. The relationship can be simplified as:

P<sub>L</sub> = k &times; &theta; + P<sub>0</sub>
Where:

e PL is the resulting line pressure.

¢ kis a constant related to the throttle cable adjustment (or electronic signal).
e &theta; is the throttle opening percentage.

¢ PO is the base idle pressure.

If the throttle cable (on older A340 models) is misadjusted, the line pressure will not rise in proportion to the engine
torque, causing the clutches to slip and burn during high-load acceleration.

Comprehensive Maintenance Checklist

To ensure an A343F reaches its potential 500,000 km lifespan, professionals recommend the following
maintenance schedule:

e Every 40,000 km: Inspect fluid color and smell. If dark or burnt, perform a "drain and fill."

e Every 80,000 km: Replace the internal filter (screen) and clean the pan magnets. Magnets should be checked
for "fuzz" (normal wear) versus large metal shards (impending failure).

¢ Off-Road Use: If the vehicle is frequently submerged in water or mud, the transmission breather must be
extended, and fluid should be inspected for water contamination immediately after deep crossings.

Seal Lock and Gasket Integrity

When the oil pan is removed, the old FIPG (Form-in-Place Gasket) or cork gasket must be completely removed.
Professional technicians prefer high-quality RTV silicone designed for oil resistance. Ensure that no excess silicone
enters the transmission, as it can break off and clog the valve body passages.

Strategic Summary: The Legacy of the A343F



The A343F automatic transmission stands as a testament to Toyota's philosophy of over-engineering. Its
combination of a robust mechanical gear train and a sophisticated-yet-reliable electronic control system has made
it a favorite for heavy-duty applications worldwide. While modern 6, 8, and 10-speed transmissions offer better fuel
economy, few can match the sheer durability and ease of repair found in the A340 family.

Success in servicing these units lies in the details: the precise application of seal lock adhesives, the meticulous
cleaning of the valve body, and the strict adherence to fluid specifications. As these transmissions continue to age,
the availability of high-quality PDF repair manuals and OEM shop data remains crucial for keeping these
mechanical workhorses on the road. Whether navigating a technical trail in a Land Cruiser or commuting in a Hilux,
the A343F provides a seamless interface between engine power and the wheels, provided it is maintained with the
technical rigor it deserves.
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