ASTC-ECU
ABS-ECU, active stability control system ECU, and active traction control system ECU are integrated into one in order to achieve integrated control over driving power and braking force in association of ASTC-ECU with ABS.



ACTIVE STABILITY AND TRACTION CONTROL SYSTEM (ASTC)


ASTC-ECU detects the vehicle movement based on the information received from each sensor and calculates ideal vehicle movement model. Based on the comparison of two results, yaw moment of the vehicle is generated by controlling braking force applied to certain wheels and understeer/oversteer is suppressed by controlling the engine output so that the vehicle movement can become similar to the calculated model.



Example of Active Stability Control operation





The Stability Control manages the vehicle attitude by creating a yaw moment from altering the balance between the cornering force and each wheel’s braking mechanism.



Example of the effect of control



For example, on a slippery surface, if the vehicle tends to be under-steered contrary to the driver’s intention, a yaw moment (a rotational moment) is created to restrain the under-steering by increasing the rear-inside braking force. On the other hand, when the vehicle tends to be oversteered, a yaw moment (a restorative moment) is created to restrain the oversteering by increasing the front-outside wheel braking force. Furthermore, when it is determined that the vehicle is over-speeding, safe and stable cornering is enabled by deceleration from reducing the engine output.



Joint control


Active stability control system transmits and receives data receives data required for controlling ABS and active traction control system so that cooperative control can be achieved.

	Control system
	Control feature

	ABS
	The system cooperates with ABS control while the active stability control system is activated so that ABS performance can be improved.

	Active traction control system
	The system cooperates with the active traction control system to prevent excessive wheel spin, which causes unstable vehicle movement when the accelerator pedal is depressed.




Example of active traction control system control





Active traction control system automatically applies braking force to the freewheeling drive wheels caused by driving on the partially low-friction efficiency road surface and improper contact of wheels with the road so that loss of driving power caused by the freewheeling drive wheels can be prevented.
For example, when the vehicle is driving off road, application of braking force to the freewheeling front left and rear right wheels can give driving power to not freewheeling front right and rear left wheels so that evacuation capability equivalent to differential lock can be provided.



FAIL-SAFE DIAGNOSIS FUNCTION


ASTC-ECU monitors input and output signals any time and if any abnormality is detected in the system, fail signals are output to illuminate respective indicator lamp and provide control according to trouble symptoms as shown in the following table. (When ABS is faulty, the active stability control system and the active traction control system functions are disabled, but the other functions are not disabled when the active stability control system and the active traction control system are faulty. It should be noted that a method of illumination depends on the micro computer for monitoring.)
In addition, ASTC-ECU is equipped with the following functions to facilitate system inspections:

· Diagnosis code output

· Service data output

· Actuator test

All of the above-mentioned items can be tested by the M.U.T.-III.



DIAGNOSIS CODE OUTPUT


The diagnosis codes can be read using the M.U.T.-III (Refer to Workshop Manual).



DIAGNOSIS CODE MEMORY ERASING PROCEDURE


Diagnosis codes can be cleared from memory by using the M.U.T.-III (Refer to Workshop Manual).
