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BAUTOMATIC TRANSAXLE CONTROL SYSTEM

1. General

The automatic transaxle control system of the U241E automatic transaxle consists of the controls listed

below.

System

Function

Clutch Pressure Control
(See Page CH-18)

e Controlsthe pressure that is applied directly tdBake and
C, clutch by actuating the shift solenoid valve in accorda
with the engine & ECT ECU.

* The solenoid valves SL1 and SL2 minutely controls
clutch pressure in accordance with the engine output
driving conditions.

nce

the
and

Apply Orifice Control
(See Page CH-19)

The apply orifice control valve varies the apply orifice to c(
trol the flow volume supplied to thesB®rake.

bn-

Centrifugal Fluid Pressure
Cancelling Mechanism
(See Page CH-20)

Applies an equal pressure from the opposite side to canceg
influence of the pressure that is created by centrifugal forg
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Line Pressure Optimal Control
(See Page CH-21)

Actuates the solenoid valve SLT to control the line pressut
accordance with information from the engine & ECT ECU &
the operating conditions of the transaxle.

ein
ind

Engine Torque Control

Retards the engine ignition timing temporarily to improve sf
feeling during up or down shifting.

nift

Shift Timing Control

Theengine & ECT ECU sends currentto the solenoid valve
and/or SL2 based on signals from each sensor and shift
gear.

SL1
5 the

Lock-Up Timing Control

Theengine & ECT ECU sends currentto the shift solenoid v
based onsignalsfromeachsensorandengagesordisenga
lock-up clutch.

alve
jesthe

“N” to “D” Squat Control

When the shift lever is shifted from “N” to “D” range, the ge
is temporarily shifted to 3rd and then to 1st to reduce veh
squat.

ar
icle

Fail-Safe
(See Page CH-23)

Evenifamalfunctionis detected inthe sensors or solenoidg
engine & ECT ECU effects fail-safe control to prevent the
hicle’s drivability from being affected significantly.

,the
ve-

Diagnosis
(See Page CH-24)

When the engine & ECT ECU detects a malfunction, the eng

jine

& ECT ECU diagnoses and memorize the failed section.




CH-18

CHASSIS — U241E AUTOMATIC TRANSAXLE

2. Clutch Pressure Control

Clutch to Clutch Pressure Control

A direct clutch pressure control has been adopted for shifting from the 1st to 2nd gear, and from the 2nd
to 3rd gear. Actuates solenoid valves SL1 and SL2 in accordance with the signals from the engine &
ECT ECU, and guides this output pressure directly to control valves@ G in order to regulate the
line pressure that acts on thelBake and gclutch. As a result, compact Bnd G accumulators without
a back pressure chamber have been realized.

Signals
from TIIIIITTTT3 Engine & [ :
Individual ---------- » ECTECU [~7777; ‘
Sensors

C, Accumulator
- Solenoid Valve SL2 OFF

B, Accumulator

Solenoid Valve SL1 OFF
1 | L ¢
! B, Brake ON ! C Clutch ON
B, Control Valve C, Control Valve

161ES15

Clutch Pressure Optimal Control

Solenoid valves SL1 and SL2 are used for optimal control of clutch pressure. The engine & ECT ECU
monitors the signals from various types of sensors such as the input turbine speed sensor, allowing shift
solenoid valves SL1 and SL2 to minutely control the clutch pressure in accordance with engine output
and driving conditions. As a result, smooth shift characteristics have been realized.
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3. Apply Orifice Control

The B; orifice control valve has been provided for theld8ake, which is applied when shifting from 4th

to 3rd. The B orifice control valve is controlled by the amount of the line pressure in accordance with
shifting conditions, and the flow volume of the fluid that is supplied to giwd&ke is controlled by varying

the size of the control valve’s apply orifice.

Line Pressure———
Y

Except 4th

il
v B3 Brake ON

A
B3
-
B3 Orifice

Control Valve

B3 Apply Fluid Pressure A

B3 Accumulator
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4. Centrifugal Fluid Pressure Canceling Mechanism

A centrifugal fluid pressure canceling mechanism has been adopted in th& @nd G clutches that

are applied when shifting from 2nd to 3rd and from 3rd to 4th. In the conventional clutch mechanism,
to prevent the generation of pressure by the centrifugal force that is applied to the fluid in the piston fluid
pressure chamber when the clutch is released, a check ball is provided to discharge the fluid. Therefore,
before the clutch can be subsequently applied, it took time for the fluid to fill the piston fluid pressure
chamber. During shifting, in addition to the pressure that is controlled by the valve body, the pressure that
acts on the fluid in the piston fluid pressure chamber also exerts influence, which is dependent upon rpm
fluctuations. In order to eliminate this influence, a canceling fluid pressure chamber is provided opposite
to the piston fluid pressure chamber. By utilizing the lubrication fluid such as that of the shaft, the same
amount of centrifugal force is applied, thus canceling the centrifugal force that is applied to the piston
itself. Accordingly, it is not necessary to discharge the fluid through the use of a check ball, and a highly
responsive and smooth shifting characteristic has been achieved.

C», Clutch
_ _ Piston )
Piston Fluid
Pressure Chamber | | > =
Canceling Fluid | (il
e _~IPressure Chambg ‘_ ==
TNC [ Nehth
/
|
Clutch Fluid
Pressure _ )
Centrifugal Fluid Pressure|
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Centrifugal Fluid Pressure
Applied to the Piston Fluid
Pressure Chamber

Target Fluid Pressur Clutch

A\ i

Piston Fluid — Centrifugal Fluid Pressure
Chamber Pressure Chamber

Canceling Fluid Pressure Chamber

kq (Lubrication Fluid)

Fluid Pressure m—

Applied to Piston LShaft Sidg
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Centrifugal fluid pressure
applied to canceling fluid=
pressure chamber

Fluid pressure
applied to piston

Target fluid pressure
(original clutch pressure

~—
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5. Line Pressure Optimal Control

The line pressure is controlled by using a solenoid valve SLT. Through the use of the solenoid valve SLT,
the line pressure is optimally controlled in accordance with the engine torque information, as well as with
the internal operating conditions of the torque converter and the transaxle. Accordingly, the line pressure
can be controlled minutely in accordance with the engine output, traveling condition, and the ATF tempera-
ture, thus realizing smooth shift characteristics and optimizing the workload on the oil pump.

Line Pressure
|

Primary Regulator

N Solenoid Valve SLT

Solenoid Drive Signal

N | Fluid
Pressur

Fluid Temperature
Shift Position

i Throttle Valve Opening

! Intake Air Volume
Engine Coolant Temperature
Engine rpm

]

- Engine & ECT ECU
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—»  Current

Pump Throttle Pressure
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