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Foreword

"Modern Automotive Technology" is a standard work covering the subject of automotive technology. This
second English edition is based on the 30th German edition titled "Fachkunde Kraftfahrzeugtechnik". It has
for many years proven to be a highly popular textbook used for training and further education. It provides
apprentices, trainees, teachers and all those interested in this subject with the theoretical knowledge neces-
sary to gain a firm grasp of the practical and technical skills involved. Fundamental, technical connections
between individual systems are presented in a clear and comprehensible way.

The book is intended to be used as a reference work by employees in the automotive industry and in
motor vehicle service outlets, by teachers, apprentices, trainees and automotive technology students to
help them look up information and supplement their technical knowledge. The work is intended to be
used by all those interested in automotive technology as a means of extending their technical knowledge
through private study.

The 22 chapters are logically arranged by subject and cover the changes that have occurred in the field
of automotive technology. The book is particularly suitable for practical training in all matters pertaining
to motor vehicles.

This work covers the latest developments in automotive technology, including service and maintenance
of vehicle systems, management, communication, supercharging technology, common-rail systems,
dual clutch gearboxes, electronic transmission control, electronic brake systems, compressed-air moni-
toring systems, adaptive cornering lights, new headlamp systems, high-frequency technology, electrical
circuit diagrams, multifunction regulators, new data bus systems (LIN, MOST, FlexRay), alternative drive
concepts, electric drive systems, differential locks, axle alignment checks, driving dynamics, steering
systems, electromagnetic compatibility and comfort and convenience systems such as adaptive cruise
control, parking assistance and navigation. A large chapter is devoted to the subject of electrical engi-
neering. Here, the detailed coverage of the fundamentals of electrical engineering forms the basis for all
the crucial issues and topics pertaining to automotive electrics, up to and including data transmission in
motor vehicles. A separate chapter is devoted to the increasing importance in engineering of comfort and
convenience technology.

Reference is made to German and European standards in the chapters on environmental protection and
occupational safety, emissions-control engineering, braking technology and motorcycle engineering. Ho-
wever, compliance with the standards applicable in the respective individual countries is required.

The work features numerous coloured pictures, drawings and system diagrams as well as particularly
clearly and comprehensibly laid-out tables. These will help the reader to digest and comprehend the
complex subject matter.

This edition includes a CD of all the illustrations found in the book.

The work has been written and compiled - in close co-operation with the automotive trade and industry —
by a team of educationally experienced vocational school teachers, engineers and master tradesmen.
The authors and the publishers will be grateful for any suggestions and constructive comments.

We would like to thank all the companies and organisations who have kindly contributed pictures and

technical documents.

The Authors of the Automotive Technology Team Spring 2014



Abbreviations

AAS
A/C

A/F

ABA
ABC
ABS
ABV

AC
ACC

ACEA

ACS

AD

ADC
ADSL

AFS
AFRP

AGM

AHL

ALDBFR

ALSD

AM
API

APB
ARS
ASC
ASHEV
ASTM
ATC
ATF

AWD
AYC

BAS
BDC
BDW
BEV

CA

CAN
CAT

Adaptive air suspension
Air conditioning

Air/fuel (mixture)

Active brake assist
Active body control
Antilock braking system
Automatic braking-force
distribution

(German: Automatische
Bremskraftverteilung )
Alternating current
Adaptive cruise control,
automatic cruise control
Association des
Constructeurs Européens
d'Automobiles
Automatic clutch system
Analogue-digital
(converter)

Analog digital converter
Asymmetrical digital
subscriber line

Airflow sensor

Aramid fibre reinforced
plastic

Absorbed glass mat
battery

Automatic headlight
leveling

Automatic load-
dependent brake force
regulator

Automatic limited-slip
differential

Amplitude modulation
American Petroleum
Institute

Automatic parking brake
Angle of rotation sensor
Anti-stability control,
acceleration skid control
Axle split hybrid electric
vehicle

American Society for
Testing and Materials
Adaptive transmission
control

Automatic transmission
fluid

All-wheel drive

Active yaw control

Brake assist system
Bottom dead centre
Brake disc wiping
Battery powered electric
vehicle

Crankshaft angle
Camshaft

Controller area network
Catalytic converter,
catalyst

DIP
DOHC
DOT
DPNR
DsC
DSG
DSP
DVD
EBA
EBS
ECE
ECM

ECS
ECU

EDC

Centre bore, Common
ball

Combined brake system
Cruise control
Capacitive discharge
ignition

Cold filter plugging point
Carbon fibre reinforced
plastic

Combination hump
Camshaft in head
Continuous improvement
process

Cetane number
Compressed natural gas
Child Seat Presence and
Orientation Detection
Central processing unit
Common rail

Common rail direct
injection

Centre bore

Crankshaft

Commercial vehicle
Check valve

Check valve left

Check valve right
Continuously variable
transmission

Drive axle

Direct current

Dual clutch transmission
Direct injection
Deutsches Institut flr
Normung

Distributor injection pump
Digital motor electronics
Double overhead cam-
shaft

Department of
Transportation

Diesel particulate NO,
reduction system
Dynamic stability control
Direct-shift gearbox
Dynamic shift program
selection

Digital versatile disc

Electronic brake assist,
emergency brake system
Electronic braking system
Exhaust valve closes
Economic Commission
for Europe

Electronic clutch
management

Electronic clutch system
Electronic control unit,
engine control unit
Electronic diesel control,
electronic damper control

EDP
EDTC

EEPROM

EGR
EGS

EH
EHB

El

ELSD

EMC

EMS

Eo
EOBD

EP

EPS
ESI

ESP

GD/GND
GDI
GFRP

Gl

GPS

HDC
HEV
HF

HGV
HHC
HNS

HS
HTHS

HUD

Electronic data processing
Engine drag torque
control

Electrically erasable
programmable read-only
memory

Exhaust gas recirculation
Electronic gearbox
control unit (German:
Elektronisches
Getriebesteuergerat)
Extended hump
Electro-hydraulic braking
system

Emissions inspection,
electronic ignition
Electronic limited-slip
differential
Electromagnetic
compatibility

Electronic engine
management system
Exhaust valve opens
European on board
diagnostics

Exhaust passage, extreme
pressure, epoxy resin
Electronic power steering
Electronic service
information

Electronic stability
program

Electronic throttle control
European type number
Exhaust valve

Front axle

Function button

Fuel cell

Free-form (reflector)

Flat hump

Front left

Fibre optic cable

Fibre optic transceiver
Front right

Ground

Gasoline direct injection
Glass fibre reinforced
General inspection

Global positioning system

Hill descent control
Hybrid electric vehicle
High frequency
Heavy goods vehicle
Hill hold control
Homogeneous
numerically calculated
surface

High-solid (paints)
High temperature,
high shear

Head up display



ISAD

ISC
ISG

ISO

Hybrid vehicle, high
voltage

Integrated circuit

Inlet valve closes
Individual control
Internal high-pressure
forming

Inlet valve opens

Inlet passage
Input/Processing/Output
(principle)

Input shaft

Integrated starter
alternator

Integrated starter
alternator damper
Idle speed control
Integrated starter
generator
International Organization
for Standardization
Inlet valve

Inlet valve left

Inlet valve right

Lifting axle

Local area network
Liquid crystal display
Light-dependent resistor
Light-emitting diode
Low-emission vehicle
Low frequency

Load index

Local interconnect
network

Lithium ion

Liquefied natural gas
Limited slip

Laminated safety glass
Logical unit

Low voltage

Long wave

Mass air flow

Metal active-gas (welding)
Microcomputer

Main cylinder

Motor electronics

Motor electronics direct
injection

Motor generator

Metal inert-gas (welding)
Malfunction indicator lamp
Mobile diagnostic
computer

Motor octane number
Media oriented systems
Multipoint injection
Medium-solid (paints)
Medium wave

NEDC
NF
NIT
NLGI

NTC

PCD
PEM

PES
PHEV
PIN
PM
POF
POT
PTC
PWM

QA
aM

RA
RAM
RDS

RLFS
RON
ROM
ROP
ROV

RR
RRC
RUV

SAC

New European driving
cycle

Non-ferrous

Network idle time
National Lubricating
Grease Institute

Negative temperature
coefficient

On-board diagnostics
Outside diameter
Overhead camshaft
Overhead valves
Octane number
Outlet valve

Outlet valve left
Outlet valve right

Parking brake circuit
Polycarbonate, personal
computer

Pitch circle diameter
Proton exchange
membrane

Poly ellipsoid system
(reflector)

Plug-in hybrid electric
vehicle

Personal identification
number

Particulate matter
Plastic optical fibre
Plastic optical transceiver
Pressure sensor
Positive temperature
coefficient

Pulse width modulation

Quality assurance
Quality management

Rear axle

Random access memory
Radio data system

Rear left

Return-less fuel system
Research octane number
Read-only memory
Rollover protection
Rotating high voltage
distribution

(German: Rotierende
Hochspannungs-
verteilung)

Rear right

Radio remote control
Static high voltage
distribution

(German: Ruhende
Hochspannungs-
verteilung)

Self-adjusting clutch

SSift
SSrt
STP
STVZO0

uiIs
UPS

VDC

VDR

Society of Automotive
Engineers

Signal acquisition and
actuation module
Sensotronic brake control
Signal conditioning
Selective catalytic
reduction

Solenoid control valve
Semi-drop centre
Sensor

Strain gauge

Safety inspection
Special ledge
Select-low control
State of charge
Single-point injection
Short range radar
Safety restraint systems,
supplemental restraint
system

Speed sensor left
Speed sensor right
Shielded twisted pair
StraRenverkehrszulas-
sungsordnung (Germany)
Sport Utility Vehicle
Solenoid valve

Side valve

Short wave

Standing wave ratio

Transfer passage closes
Turbocharger

Traction control system
Top dead centre
Tungsten-inert gas
Tubeless

Traffic message channel
Transfer passage opens
Transfer passage

Tyre pressure check, tyre
pressure control
Tempered safety glass
German technical
inspection association
Tread wear indicator

Unit injector system
Unit pump system

Vehicle dynamics
controller
Voltage-dependent
resistor

Variable focus (reflector)
Very high frequency
Viscosity index

Viscosity temperature
Variable valve timing and
lift electronic control
Variable turbine geometry
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