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Other Publications

Code of Federal Regulations, 49 CFR, Part 571, Crash Avoidance

Standard No. 105

Standard No. 121

Hydraulic and Electric Brake Systems

Air Brake Systems

Standard No. 124

Accelerator Control Systems

3. TRADITIONAL MECHANICAL CONTROL SYSTEMS

Traditionally operato

1.

2. Brake treadle—j
3. Engine brakes a
4. Shift selector—t
5. Mechanical clutg
6. Steering wheel—

r control of commercial vehicles has been accomplished with a variety of mechan

Accelerator pedal coupled to mechanical governor

neumatic valve control of brake chambers
nd drive line retarders

pically lever or cable coupling to shift forks
hes

-geared coupling to steer arms

cal devices.

Care has been taken in the design of these systems to achieve acceptable operation while avoiding the addition of costly

redundancy. In geng
significant control sy
permit mission comg

For example, in cas
applying the brakes
The steering system

ral, the goal is to bring the vehjcle to a controlled stop, out of harm’s way, in the
stem component. At least(in,North America, the goal has not been to provide re
letion.

b of a stuck accelerator or governor, the operator can operate the clutch and/or
f necessary. The'brake system is split front rear so that complete loss of braking
is possibly the-most critical control system. It is for this reason that significant effo

the robustness and feliability ofthe mechanical components used within this system.

4. TRANSITION T(

D ELECFRONIC CONTROL SYSTEMS

As a result of the n

event of failure of a
fundancy that would

shift to neutral while
capability is unlikely.
tis put into assuring

converted to electronic control or “drive-by-wire” systems.

1.

Electronic charging system (voltage regulators)

2. Electronic engine controls

3. Automatic transmission controls
4. Antilock brake systems

5. Traction control systems

6. Vehicle stability systems

| controls are being
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7. Hybrid vehicle systems
8. Pure battery-electric vehicle systems
9. Steer by wire systems (future)

As these drive-by-wire systems are being engineered, care is being taken to assure that the new systems perform in a
manner at least as acceptable in their operation as the prior mechanical systems. However, there is a need for constant
vigilance to assess the performance of advanced control systems that provide features not previously available on
commercial vehicles. For example, automatic traction control, electronically controlled transmissions, adaptive cruise
control, and hybrid systems technology.

At the same time, the advent of advanced control systems has raised the possibility of enhancing vehicle stability, and in
particular, compensdting To some exient for operator errors. For example:

1. Antilock systemg override engine and driveline retarders to avoid inadvertent lockup of drive\whedls.

2. Vehicle controls|can respond to service brake inputs preferentially over commands for vehicle acgeleration.
3. Adaptive cruise [s being extended into automatic collision avoidance.
4. Stability controls can compensate for driver operation at excessive speed orwith inappropriate stgering angles.

Caution should be taken in developing controls that affect the operation/of vehicles to avoid intjoducing unforeseen
consequences. For ¢xample:

1. Collision avoidamce systems must account for the possibility that the driver may wish to maneuvef around an obstacle
rather than to pgrform a maximum performance stop.

2. Overly aggressiye stability control systems can result;indproducing vehicles that are perceived as |acking performance
and uncomfortalle to drive.

3. Adding technolopy can increase complexity which can reduce reliability.
5. GENERAL PRIQRITIZATION OF SYSTEMCONTROL

General prioritizatior) of system control. should be as follows:

1. Steering controls

2. Stability control system/ABS/ATC

3. Collision avoidall\ce

4. Foundation brake controls
5. Electronic transmission controls
6. Acceleration control

7. Engine brake/drive line retarder systems/regenerative braking systems
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