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nN'711 07272 n'7'va ny'an? noavn — ABS — Anti Lock braking System noawn
D'7272 n77nn 121 ndwn — TCS/ASR — Traction Control System noayn

019n n°22% A1y noavn — BAS — Brake assist System naayn

P22 MM npon noyn —EBD — Brake Distribution System Electronic noavn
m2°¥° n1pa o vn — VDC/ESP — Vehicle Dynamic Control naavn

INDR/nwn W SHnwn ma aan — EPS — Electronic Power Steering noawn

IR N0 novn — SRS — Supplementary Restrain System naavn
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Ant1 Lock Brake System — Function & properties
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Ant1 Lock Brake System — System Description/Location
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Ant1 Lock Brake System — Basic closed Loop Process
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Speed v

Peripheral wheel

Brake pressure p
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Ant1 Lock Brake System — Basic closed Loop Process
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Anti Lock Brake System — control cycle with Yaw Moment
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Ant1 Lock Brake System — Longitudinal Stability
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Ant1 Lock Brake System — Lateral Stability
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Anti Lock Brake System — Additional Benefits
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Ant1 Lock Brake System — Emergency braking without ABS
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Ant1 Lock Brake System — Emergency braking with ABS
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Ant1 Lock Brake System — ABS Modulator & ECU

Pump motor

Hydraulic unit

Valves

Accumulators
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Ant1 Lock Brake System — ABS Modulator & ECU

© N OAWN =

Master cylinder
Wheel Brake Cylinder
Hydraulic modulator
Inlet Valve

Outlet Valve

Return Pump
Accumulator

Pump motor
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Ant1 Lock Brake System — System Description

Control unit
Supply-pump motor
Hydraulic fluid block with solenoid

ABS/ASR warning lamp
Brake-system warning lamp

ASR info lamp

Auxiliary signals on ECU output side
Diagnosis connection

CAN data-bus

Auxiliary signals on ECU input side
Stop-light switch

Rear-axle speed sensors

Front-axle speed sensors

1l
o NOo o~

= 9
= 10
= "
= 12
= 13

ASR switch= 14

NN

?ABS n>ayna ASR ann T'pon nn
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TCS — Traction Control System
ASR — Anti Skid restrained system
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Ant1 Lock Brake System — Duration of Braking

$ Deceleration
Stepping on
the pedal
| Time
-
t t, t
‘ 4 &
Braking
distance: !
Stopping _
distance: [Time
-

t,

»

L 2
»

L 3

Reaction time t : Time from the point of detection of
hazard till the actuation of brake pedal

Response time t_: Time from the beginning of the
effect of force on the pedal till the deployment of the
brake power

Threshold duration t_: Time from the deployment of
brake power till the maximum pressure is attained

Retardation time t : Time within which brakes are
applied with maximum retardation.

Active braking durationt = t_ +t :Time that has
elapsed, from the point of braking-retardation till the
brake power diminishes.

Duration of braking t =t_+t_ +t : Time that has
elapsed, from the beginning of the effect of force on
the brake pedal till the brake power diminishes. If the
vehicle comes to standstill, then the beginning of
standstill represents the end of the duration of
braking.

Braking distance: The distance covered by the
vehicle during the total braking time.

Stopping distance: Distance covered from the time
of detection of hazard till the end of braking.
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Ant1 Lock Brake System — ABS Wheel Speed Sensor
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Ant1 Lock Brake System — ABS Wheel Speed Sensor

Active Sensors — D"A'VUPEN DY''N
;DR D310 2
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Ant1 Lock Brake System — ABS Wheel Speed Sensor
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Ant1 Lock Brake System — ABS Wheel Speed Sensor

Active Sensors — DZOX "721n" N"MAI711DVA D'M'VEN DIY''N
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27N PV NAN VIR DN PR
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D373 °20m2 PPV NIRYNI NPV MYY

701 NYao 27RO AN Working on very low More expensive as inductive
speed Higher safety Sensors

— Difficult to diagnose
(TRW easycheck (fault code

Now dynamic angle
failure = no signal

delay
More vulnerable for
Smaller form factor contamination
I Exact air gap needed (0,7 —

1,2 mm) Exact straight
mounting position needed
) Jp
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Ant1 Lock Brake System — ABS Wheel Speed Sensor

AMR — Magneto Resistive - Active Sensors N'"1712002 D"A'VEN DIY'N
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Ant1 Lock Brake System — ABS Wheel Speed Sensor

AMR — Magneto Resistive - Active Sensors N'"1712002 D"A'VEN DIY'N

magnetic field

Straight from the Relatively
beginning a signal expensive
Rotating direction Difficult to diagnose
could be sensed (fault code)

encoder
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wide air gap
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Ant1 Lock Brake System — ABS Wheel Speed Sensor

AMR — Magneto Resistive - Active Sensors N'"1712002 D"A'VEN DIY'N

0°9393 °1w0 SW 07Ny 1IN°D

Smart-Sensors = in development
Processing- and Self-diagnosis in the sensor itself.
Digital Data transmitting to all controllers via bus
system

AMR = relatively seldom

Hall = OE fast mover starts to be relevant in IAM

Inductive = IAM fast mover
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Ant1 Lock Brake System — ABS Wheel Speed Sensor

DUNNIYN DIYI'N7 ON'A NNRINN' — DT'A'VEN DY'N

Variable reluctance WSS (DF6)

Active WSS (DF 11 s/i)

Output signal

AR

Output signal

- Standard - Intelligent
n n I

nnnnn| [|[~—r—
| L 1 I
g U L

Additional Signals: No

Additional Signals: Yes [PWM Interface]

Signal shape: Sinusoidal

Signal shape: Rectangle

Measured attribut: Voltage

Measured attribut: Current

Permanent power supply: No

Permanent power supply: Yes

Frequency range: 20 Hz - 2000 Hz

Frequency range: 1 Hz — 2500 Hz [1Hz =0,1 km/h]

Weight: app. 60g

Weight: app. 20g

Principle: Variable reluctance

Principle: Hall

Operating temp.- - 40°C .. 150°C

Operating temp.: - 40°C ... 150°C

|~
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Ant1 Lock Brake System — ABS Wheel Speed Sensor

uNnn 7aynnl jWnn "INl — 0TA'VEN DYIN

OUTPUT SIGNAL MAX TYPICAL MIN
LOWER SIGNAL lLow (MA) 5.9 7 8.4
UPPER SIGNAL licH (MA) 11.8 14 16.8
SIGNAL RATIO lich / lLow 1.85 or more
OPERATING FREQUENCY 1~ 2500 Hz
OPERATING DUTY 30~70%
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Traction control System — TCS/ASR
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Throttle valve intervention

CAN = Controller Area Network


http://ppt/slides/slide6.xml

Traction control System — TCS/ASR — Hydraulic Circuit

Master Cylinder
Wheel Brake Cylinder
Hydraulic Unit

Intake Valve

Change over Valve
Inlet Valve

Outlet Valve
Accumulator

Return Pump

Pump Motor
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Traction control System — TCS/ASR - System Layout

1 = ABS ECU

2 = ABS Hydraulic
Pump

3 = Hydraulic
Modulator and Valves

4 =
ABS/ASR-Warnung Lamp

5 = Brakes Warning
Lamp

6 = ASR Warning

7 = Communication
Line

8 = Diagnosis DLC

9 = CAN-Databus

10 = Input Line

11 = Brake Swith

12 = Pressure Sensor

13 = Wheel Speed
Sensor

14 = ASR-Turn off

Switch
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Brake Assist System - (Emergency Brake Assist System)
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Brake Assist System — Function & Method
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Brake Assist System — Braking Pattern

nN'71 92
TUIRNT MINNANT "2%W DR RN 7299277 793

.N°297 TVIRN NPAPY TV 2220 NYYET VAN

NUINXN

JAT2 MIPND FIRNT DR 2°7°% NIV IRINND 977

NONYR 2NN M2 T - t1
"oo% TVINN NMNDNID AT - 2
D27 TUINNA vea - 3
2997 NI AT - t4

|nt



http://ppt/slides/slide6.xml

Brake Assist System — Bosch Brake assist System

ABS naj7a oy na7ivnn N2k Tan TN X' BOSCH 7w an'™a% Aty nd>ayna '7Oann anann
D72 Anni 0'7272 NN YN, NYIRNTIN AT'NR AN'7A YR jwen . n2IRA T DAThn Naxwni

. DINN 2¥N NINT? N7210N X'AY D "Pan NT'N'7 YT'n DfPOOoNn
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. ABS-ESP 11071Tma n'mwnn naxwna n71yol

..
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a - Brake servo

b - Brake pressure sensor

¢ - Brake light switch

d - Hydraulic unit

e - Return flow pump

f - Control unit

g - Brake slave cylinder

h - Speed sensor
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Brake Assist System — Bosch Brake assist System

AXIYD Q2
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ABS regulation range

¢

Brake pressure (p) in bar

Time (f) in s
s Vehicle with brake assist system
e Vehicle without brake assist system

R
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: NIANT 2-7 np'7inn BAS nd>yn N1y
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p (bar)

<3 Brake pressure, brake assist system
o Pedal pressure of driver

R
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Brake Assist System — Bosch Brake assist System

: N'72INT'AN NDYNN
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ABS N5y ¥an2 R''T . 299a%A7 DR TRODIT 102 7R%RaT TP MDY NN 7992 ABS noayn
. 77RO PR DR TN MBYY 7910 7198 BAS nonwyn

p (bar)

ABS intervention

Brake pressure at brake slave cylinder :

Pedal pressure of driver
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a = Accumulator

b = ESP (brake pressure) switch valve N225
c = ESP high-pressure valve N227

d = Return pressure valve
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MARWRM PAYT . INDI C Y7ORIZID 2IN0RN 7301 b ITINIPID 20w DY 9191 ABS N>
VISR T2, PR 1PN ORINVTNTT DT DR NIIRNR NISRRIT AT NARWR 1NwR Da0aT
. QYDA DR STV N0 NINK Rvhan

o=l |‘F \i
|

a = Accumulator
b = ESP (brake pressure) switch valve N225

c = ESP high-pressure valve N227
d = Return flow pump
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YIOD aRNIN DADAT NARRMRA PR NYD . 2 2%wD nN2IY KT DR 21T 23R 790 BAS
BAS N2TYK WK AT Sy 2 a5w® 1 2bwn nayn . aban nwnT DY ATt Dovsnn

DT NOOYRT NAIN MWK TV 2927 DWNT 970 DY WATLT YYD INRARNT 7Y NN DR NER
. DDRY

p (bar)

Phase 2

ol Brake pressure at brake slave cylinder
- Pedal pressure of driver

R
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Brake fluid reservoir

N\

b G T
T —
& d
= I

a = Accumulator

b = ESP (brake pressure) switch valve N225 - c :5: !
c = ESP high-pressure valve N227 '_/
d = Return flow pump 7 4

The brake pressure is reduced.
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Brake Assist System — Bosch Brake assist System

D
4
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Brake light switch

- =

Brake pressure sender

jt;-b

Speed sensors

Hydraulic unit with ABS control unit

Regulative intervention

)

p (bar)

t(s)

&34
\\ //

(km/h)

Actual value

©q
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—

Wiy
T

1

amm X iN'S
===y in bar

- 7 in

= km/h

Specified value
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p (bar)

t(s)
s Brake pressure with ABS intervention
e Pedal pressure of driver
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- Discharge pressure

M |

Suction side


http://ppt/slides/slide6.xml

Brake Assist System — Mechanical Brake assist System

Di'n |w'n
9'nT VN e o 0 o
N'TOIN NAXYN
L)

ABS 2wnn

(Awnn Y1an) 2NLVRYX 072 NN

ORw 9790 1212 9201 (V012) NWPHR 02 N2
N0V awnn o'V HYDIM INAIDRITI NINN WM
23D 01N 2872 0927 NWNT DY XN NV 700N
M2 NHY DRI 27NNT TR0 IR ABS awnn
L1022 PR MRORY PR DR 7MY AN

NANANOKX'T

Tn%710n "0

Tn710n NI

L o0
o

D'n72 N7y5n 2¥n ANN

(7'von) yn7 xn

YNn? nn Xn


http://ppt/slides/slide6.xml
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EBA @ 30mph

BRAKING DISTANCES WITH AND WITHOUT

BRAKE ASSIST (distances from 100km/h]

n'l|7'7 ANIN Nalan EBA @ 50mph

i Ay
WITH BRAKE ASSIST
T 73 e

N100N Anldn Nllan

WITHOUT BRAKE ASSIST
i eAy

WITH BRAKE ASSIST
NIRRT 26

WITHOUT BRAKE ASSIST

EBA @ 70mph

| | | ! | | | | |

Source: Continental
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I-Booster
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Electronic Brake-Force Distribution System - EBD
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Electronic Brake-Force Distribution System - EBD
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Electronic Brake-Force Distribution System - EBD

ake-power distribution

3

Brake force, rear axle

1.

2. installed braking force distribution

3.  with load dependent pressure reducer
4. Electronic braking force distribution

Braking force, front axle
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Electronic Brake-Force Distribution System - EBD
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Front brake force equal to examplli Rear brake force greater
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Front brake force equal to example [l Rear brake force equalto example
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ESP — Electronic Stability Program // VDC — Vehicle Dynamic Control

ESP
OFF

ESP Switch and Warning
Light
Yaw

Rate
Sensg_r_

ESP Modulator / ECU

Steering Angle
Sensor Sensor
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anina ni7iye

A0 NIANINN

1120 "1 | 3130 TN | 1130 (3

— e S -_

N1 pnl nmuxn axn |31 matiin

nypyannT'nt

AONKNDA NNy

e3> ni2wnN2 Y X



http://ppt/slides/slide6.xml
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ESP — Electronic Stability Program // VDC — Vehicle Dynamic Control

BASIC FUNCTIONS OF ESP
In the event of understeering

Without control

Generated Moment

=

Normal
direction

Control

RR wheel 'braking
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In the event of oversteering

Non-control
FL wheel braking

)

Normal
direction

Control

Generated Moment
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ESP — Electronic Stability Program // VDC — Vehicle Dynamic Control

HZ mit modifiziertem ZV
5.3 Hydroaggregat

e o e w — o S S S o e 8 S

EVHL 4 Spk2

HZ = Master cylinder loop 1 and 2
USV = Switching valve

mAV = Suction valve

D = Damper chamber

sRFP = Self-priming return pump
EV = Inlet valve

AV = Outlet valve

Spk = Accumulator chamber

RVR = Non-return valve
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ESP — Electronic Stability Program // VDC — Vehicle Dynamic Control

Hydraulic flow

In braking position

=]

/\/A,. N AL HO— : ” :
\ \/;r . mn In this position, the inlet valve and the TCS
;ﬁj x"]lI 5 valve are open, the outlet valve and the
17 5 electrically operated shuttle valve remain
closed.

Shuttle valve

H 5

[:@) |.' m TCS valve

ﬂ

Inlet ! Outlet
valve valve
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ESP — Electronic Stability Program // VDC — Vehicle Dynamic Control

In ESP control position
(pressure increase)

The on/off booster builds up a pressure of
approximately 10 bar in order to enable the
ESP pump to suck brake fluid at low
temperatures. In this position, the inlet valve
is driven in a pulsed cycle. The TCS valve is
closed. The outlet valve remains closed.
The electrically operated shuttle valve is
opened. The hydraulic pressure is led to the
wheel brakes which are to be applied for a
brief period of time.
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Inputs Outputs
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EPB — ELECTRONIC PARKING BRAKE
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EPB — ELECTRONIC PARKING BRAKE — Target and Needs
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EPB — Electronic Parking Brake — System components

¢

Ignition key |4

Engine &
Gearbox

Combi instrumert
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EPB — ELECTRONIC PARKING BRAKE

Static mode Dynamic mode v . Limp- Home mods
Ignition off" mode
{(Vehicle stationary) {Vahicle moving) {Emergency run program)
Open and close the Dynamic deceleration Closing the EPB Customer-specific
EPB depending on of the vehicle for the possible system
the switching duration of the D T characteristics
requirement switching activation P pgssihle o (e.g. deceleration with
Diagnostic functions RANGEEECT) (child safety lock) SEEEEINGE D

Permanently flashes if
the parking brake is not
correctly closed.
Flashing during activation
of the pressure switch
indicates a malfunctionin
the line.

Fault displays

Faults detected by the System fault, for
control unit that cause a safety reasons do
restriction in function. not continue to

travel.

force)
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EPB — ELECTRONIC PARKING BRAKE — Types

i
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EPB — ELECTRONIC PARKING BRAKE — types
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EPB — ELECTRONIC PARKING BRAKE - Types



http://ppt/slides/slide6.xml

EPB — ELECTRONIC PARKING BRAKE — Control Flowchart

Adjustment motor left Adjustment motor right
78NV yin ' vin

‘ )

Inclination angle sensor
Inclination angle (integrated in the
t control unit)
NN NNt Urn
—T
Accelerator pedal value Control unit for otk
Engine torque electromechanical parking r'x,e,,,ﬂ Sl il e S
Engine speed brake (belt interrogation)
S’”D awnn EPB <b”$ K NN AwWNn
N N
§ § Selector lever position
s

O Control unit for
automatic gearbox
n1onn awnn

4

Control unit for
Motronic
yin 711 avnn

Multifunction switch
o' I7'N DT AxXN

Accelerator
pedal value
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EPB — ELECTRONIC PARKING BRAKE - Alarms

EPB - Switch lamp

EPB fault lamp |

560 907 801A
226220-103  328/10
MADE I UK 210 N M0

oo SW 0004
) e SUB

M

1230mm  22.5°¢ _
ey PRNB4 32

EPB Function lamp System brake fault lamp
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ECU Power supply

Actuator LH power supply !

Actuator RH power supply 2

IGN/Power switch

EPB Release switch (2x)*

EPB Switch indicator

BAH ON/OFF switch

BAH Switch indicator

EPB Actuator LH

EPB Actuator RH

GND 1

GND 2

EPB — ELECTRONIC PARKING BRAKE

Diagnosis connector

ASC-ECU

* Wheel speed sensors
* G-Sensor
* Master cyl. fluid pressure sens.

* Buzzer
* Odometer reading
» Driver seat belt status

; * BAH indicator request signal
5 1
L1 PHEV-ECU 3
[}
= * Shift information
== > |« APS
1
')} = Electric motor tarque
* PHEV operation mode
- - > ETACS-ECU (Gateway) € - >y
il
. 21
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EPB — ELECTRONIC PARKING BRAKE

e Activation of emergency brake functio
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EPS — Electronic Power Steering

Steering binnacle / wheel type Mechanical positioning on some sensors

Many vehicles require steering angle calibration after battery disconnection, wheel
alignment or removal of steering wheel/angle sensor !
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EPS — Electronic Power Steering — Advanced Steering Systems
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EPHS Rack Drive Column Drive Pinion Drive
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EPS — Electronic Power Steering — EPHS System
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EPS — Electronic Power Steering — EPS
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PMAC Motor

Steering Rack
(Ball Groove Section)

Timing Belt Drive

Recirculating Ball Nut Mechanism
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EPS — Electronic Power Steering — System Structure
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