42-0800 Design and function of acceleration slip reguiation ASR §

General

Accelarstion slip reguiation (ASR) is an
automatic system for improving the capacity for
starting off and accelerating as well as driving
stability,

ASH s a logical extension of the anti-lock
braking system (ABS).

Whilst with ABS the wheals are prevented from
locking when braking, thus maintaining
steerability and driving stability as the vehicle
deceleratas, ASR prevents the driving whesls
slipping when starting off and accelerating. It
thus provides optimum driving stability together
with increased traction capacity.

For ASH the basic ABS componants are
supplementad by an additicnal hydraulic unit,
pressure supply unit, a pressure accumulator, a
fourth vehicle spesd sensor (V35), enhancead
glectronics and electronic accelerator pedal with
cantrol module, nominal valus sensor and
aciuator.

Cruise contrel (Tempomat) is also contained in
the slectronic accelerator control module.

Advantages

L

Improves starting off and acceloration
rapacity due to increased traction;
partcularly advantageous on road surfaces
with different levels of adhesion and on
comers.

Increases active safety in the dynamics of
vehicle movement, since only a whesl which
is not slipping can provide optimurs
propuksion without any loss of lateral control,
Autornatically adapts the engine torgue fo
the ability of the wheals to transmit this to
tha road when the driver applies too much
throtile,

A function display provides information on
the ASR control operation and provides a
sigral to the driver that he ig driving the
vehicle closs to its limits.
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COMEs on as
'flll‘u'"tl()!1 indicator lamp comes on appreximately

h ASRE

Driving wi

Displays for ASBR with various symbols are

located in the instrumant cluster,

Ale17?  ABRS malfunction lamp
Alez

ABR function indicator lamp
ASR malfunction lamp

Switching on the ignition

When the ignition is switched on {ignition/starier

switch "position 27) the function indicator lamp

and matfunction lamps in the instrument cluster

{bulb check) come on and go out when ths

engine is running

DRibving mode
In driving mode the function indicator famp
soon as ASR is operating. The

= afier the ABR control mode is terminated.
iFE*vsa function display dogs not coms on if ASR

control mode is in operation for a very brief
period.

Control mode
The function indicator lamp provides informiation

on the ASH control mode and provides a signal

to the diver that he is driving the vehicle close

iiwtb

1o its

3 lirnits.

He can thus
pravailing roa

s better adapt his driving style to suit
ad conditions,
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Deslan and function of acceleration slip regulation ASR

Indication

If the ASR maltunction lamp comes on when the
engine is running, there is a fault in the ASH or
in the electronic accelarator padal. If ASH is

inopsrative, the ABS continues to opearats. If

there is a fault in the electronic accelerator pedal 0 DO Qe """;tF' )

it is possible to continue driving with reducedd Vira 220 ‘,'j:;ia"f‘ Ve

engine performance (accelarator goes into ;;4;;%‘;~;;:1” \

emergency running mode). The driver notices S

this due to changes in the force required to !

operate the accelarator peclat (after a short — ;

! :z.dEn--»— -

PAE- 00513

fravel, accelerater is difficult o operate).

If the ASRK and ABS malfunction lamps come on P42-0098-13
when the engine is running, there is & fault in the
ABS, which always causses the ASR to be Ate17  ABS maffunction lamp
itched off ‘ . Ate21  ASBR funclion indicator lamp
cwitrhed off 9 ‘ ‘
switchied off as well. Ale22  ABR malfunction lamp

In the event of a fault in the ASH which also
affects the ABS, both systerns are once again
switched off.
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420800 Design and function of acceleration sllp reguiation ASR i

ABR snow chaln switch (876)
Snow chain switch) (with indicator)

f‘lﬁﬂﬂuinuﬂuau-i-:‘:!--l

e 5

\,

In deep snow and when snow chains ars fitted,

the sensitive, stability-coriented control of ASH

can have a disadvantageous sffect when starting

off,

Therefora & special control logic has been

programmed in for the starting off range in such
situations, which can ba selacted by the driver

via the snow chain switch,

The indicator lamp in the switch comes on when

the snow chain switch is operated. After 50 ms Pa2-2244-13

continuous ASR control moda & highar drive slip

is parmitted at the wheels so that the vehicle can

bite its way outin the above-mantioned

situations.

'f

S76

T
pannesecaEEaaa e

hzaw

Since this higher slip would have a negative
affect on driving stability particularly at higher
speeds, itis limited to the speed range

< 40 krn/h. The higher drive slip remains stored
in memory up to 80 km/h and is autornatically
brought back into operation whan the vehicle
spaad falls below 40 kemvh. if 80 km/h is
exceeded the memory is erased and ths
indicator lamp in the switch goes out.
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Overall function of ASE 11

Location of components
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P42-0091-57A
Electrical/electronics 59/ Stop lamp switch
Atel7? ABS malfunction lamp 840 Cruise control (CC) switch
Ale2 ASR function indicator lamp S76 AGH snow chain switch (with indicator)
Ale22 ASR malfunction famp
K142 Cvervoltage protection relay modiie Hydraulies
(37E/87L/30a, 9-pole) (Seriss K1/1) AT ABSIASR hydrasilic uni
1.6/1 Left front axie VS8 sensor Mi5 ASR charging pump
&2 Right front axle VS8 sensor 4a Brake fluigt reservoir
L6/3 Left rear axle VES sensar 3 Pressura accumulator
L6 Right rear axle VES sensor Balbo Rear brake caiiper with wear sensor
M16/1 Electronic accelerator(EA) zruise control (CC)/
idle speed controt (1SC) actuator Mecharnical
N4 E&GCCASEC control module 20 Last motion rod (redundancy rod)
MN38M ABE/ASRH contral module
Ras Accetarator pedal (AP) position sensor
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Owverall function ASE I

The speeds of all wheels are recorded and
processed in the ABS/ASH control

randule (N30,

If the ABS/ASH control module (N30/1)
racognizes from the V88 signals that one or
both driving wheels are tending to slip, the ASR
control mode starts with the braking moment
control circuit and the drive moment control
circuit.

The foilowing processes are initiated:

2 Brake moment control clreuit

The slipping drive wheel is braked via the
relovant whesl brake until it has achisved the
maost favorable acceleration slip range. in this
way the other whee! can ba driven o best effect
(differential lock effect).

To braks the slipping whesl, part of the braks
fluid under high pressura is led from the
pressure acournulator into the brake calipar via
the ABS/ASR hydraulic unit {pressure build-up).
A golenpid valve in the ABS/ASH hydraulic unil
(AT/3) modulates the pressure characteristics in
the brake caliper during brake moment control,
in the pressure build-up phase, pressure holding
stage, and pressure reduction stags.

For pressure reduction, the volume of brake
fluid is returned from the brake calipgr into the
pressure accumulator via the
high-pressure/return pump {A7/3m1). This
conirel seguence is performed individually for
gach whes! brake of the drive wheels.

& Drive moment control clirouit

In order to reducs drive roment which is too
high {with whea!s slipping) for optimurm traction,
there is an exchange of signals via the
connection betwsen the ABS/ASR contro
modute (N30/1) and the EA/CCASE control
module (N4/1).

The throttle valve position is reduced by ths
actuator relative to the accelerator pedal
position sat by the driver

A check iz eonstantly made in the ABS/ASH
control module as to whether the controi
functions can be cancellad, 2.g. as a resuit of a
sudden improvament in road surface adhesion,
50 that the drive morment applied by the driver
via the accelerator pedal can come back into
operation as soon as possible,

A distinction has o be made betwean threg
contral ranges in ASR control mode;

A Control mode with ong slipping drive whes!
and at vehicie speeds <40 km/mh.,
Here the slip threshold of the drive moment
pontrod is higher than that of the brake
rnoment contral. In the svent of control, the
brake moment control is thus activated first
If tha drive wheel neverthelass slips {aster,
the drive moment control is also activated.
Thus priority is given to maximum traction.

11488
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42-08C0 Design and function of acceleration slip regulation ASR |

B. Control mode when both drive wheels slip
or at a vehicle spead >40 km/h.
in this case, the slip threshold of the brake
moment control is above that for the drive
marment conirol.
Initially the throttle valve position is reducer
in the avent of a control. if the drive wheels
nevertheless slip faster, the brake moment
cantrol is also activated. Thus priority is
given to rerEi>(Eri1|,urrn driving stability

C. Cortral mode whan cornering, at vehicle
spesds betwaean approx. 20 kmv/h and
120 krn/h.
In this case, depending on the latera
acceleration, the drive mornent control
comes into operation even sooner than for
control mods "B,

An ABR function indicator lamp (A1a21)
provides inforrnaticn concerning the ASH
control mode and signals to the driver that he is
driving the vehicle close to its limits,

The function of ABS is not impaired by ASH
since the ASH control mode is interrupted when
braking.

Brake moment control circuit

The brake moment cantrol oircuit builds cn the
elactric/electronic and hydraulic components of
the service brake with ABS.

Electicalfaloctronics

in addition ta the ABS functions, ali ASH
functicns are cortained in a common ABS/ASR
control module {N30/1). Compared to the
conventicral ABS contral module, further input
signals and 2 ASR microccomputers for ASR
functions and additional output signals are
provided.

Hydraulics

Buiiding on the corventional ABS hydraulic unit
a compact ABS/ASR hydraulic unit (A7/3) was
developed for the ASH I

Apart from the compornents famitiae from the
ARS, it contains a change-over valve for
changing from braking mode to ASR control
mode, pressure limiting valves as hydraulic
safaty eguipment and the right rear axle
solencid valve [A7/3y4) for the right rear wheel
brake.

The brake prassure necessary for ASR conirol
made comes from the pressure acoumulator
which is fitted by the ASRH charging pump {M15}
together with the

high pressure/retum pump (A7/3m1).

33

The spead signals of the Y895 sensors (LG,
LB/2, L6/A3, Le/d) are continuously processed o
the foliowing parameters in the ABS/ASR control
module {N30/1},

& Accsleration slip

®  Acceleration

& Vehicle speed (front whesl)
®  Curve recognition

Ghassis and Body Manval - Model 126
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regulation J

If the values determined sxceed specified
nominal valugs, output signals from the
ABS/ASH control module (N30/1) effect control
of the 3 pressure phases (pressure build-up,
pressure holding, pressure reduction) in the
ABSIASA hydraulic unit (A7/3) (brake
intervention).

Depending on the vehicle spesd, the brake
moment control starts as soon as the differential
speed betwean the front and the rear whee

(Av) exceeds the slip threshold of tha brake
mamen! control.

Thus the braking of the ralevant rear wheel is
controlled by prassure build-up, pressure holding
and pressure reduction in the appropriate rear
wheel brake

if the differential speed {(Av) falls below the slip
threshold again, the system switches to pressure
reduction for a predetermined time intarval.

7
2000 h

P42-0235-13

Slip thresholds

W =
Av =

spaed
speed differential between front and rear wheels

arake moment controi

drive moemen! control

1188
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42-0800 Design and function of acceleration slip regulation ASR i

Drive moment contrel elroult

The drive moment contrel circuit builds on the
electric/electronic components of the ASR and
is supplementad by the electronic accelerator
pedal {EFP).

The electronic accelerator pedal comprises the
following electical/electronic and mechanical
componants:

® Accelerator pedal position sensor (R256)

& Electronic accelsrator pedal (EA) Cruise
control {CC)Adle speed control (180}
actuator (M16/1)

s  EA/CC/ASC control module (N4/1)

& Caontrol linkage and accelerator pedal

& Lost maotion rod {redundancy rod)

Thier wheel spaed signals from the Vehicls
speed sensars (VES) (LBN, LE/2, LB/3, LE/4)
are constantly processed in the ABS/ASR
sortrel module (N2O/1) 1o the following
parameaters:

e [Drive siip

& Acceleration

@ Vehicle speed

8 Curve rscognition

it the values determined excesd specified
nominal values, the ABS/ASR control module
{N30/1) causes the EA/CCASC controt module
(BNd/1) 1o close the throttle valve.

Thus the EACCASC actuator (M16/1} and thus
the throttle valve are closed irrespective of the
adjustment movemants of the accelerator padal.
Depending on the vehicle speed, the drive
moment control staris as soon as the differential
spead (Av) exceads the slip threshold of the
drive moment control.

The drive moment s controlled by closing,
holding and apening the throttle valve.

If the differantial speed (4v) falls below the slip
threshald again, the throtlie valve is opened in
accordarice with what the driver dictatas.

Chassis and Body BManual - Model 128
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ation of slectrical/elsctronics components
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(87E, T-pola} 578 ABR anow chain switeh {with indicator)
LEM Left front axle VBES sensor
L&l Right front axle V38 sensor
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42-0800 Design and function of acceleration slip regulation ASR I

Functions of electrical/electronics

The coresponding functions in the ABS/ASH
hwdrautic units (A7/3) (brake moment contral
circuit) and the functions of the electronic
accelerator padal {drive moment controf cireuit]
are controlled by the electic/electronic
components.

Voltage is supplied to the ABS/ASR control
module (N30T mainly via the ocvervoltage
protection relay module (K1/2),

The ABS/ASH control module (N30/1) receives
nput signals from the following components:

& 455 sensors

e Stop lamp switch

e Electronic accelerator padal control mochite
{throttle valve position)

& Enow chain switch

¢ Frassure switch

The nput signals are processed in the
ABS/ASR control modude infe output signals for
the following componants

e Solenoid valves in the hydraulic unit

@ Relay (solanoid valvas, high pressure’raturm
purap}

s Pressurizing pumg

¢ Electronic accelarator pedal conirol unit
(throttle valve position)

e ASH funclion indicator tamp

& Display lamp in snow chain switch

e ABRS malfunction iamp

& ASR matfunction famp

The ABEMASR control module (N30/1) decides
which of the three following operating modes
have to be engaged basaed on the input signals:

@ Normal mode
8 ABS control mode
@  ASE control mode

Neormal operation

In this case no speed differances axist [which
raquire a control mode). Al solengid valves in
the ABS/ASR hydrautic unit (A7/3) are in the
hasic position, thus da-energised, The system is
ready for braking,

if a pressurizing signal from the pressure switch
(A7/1s51) in the ABS/ASR hydrautic unit (A7/3)
axists at the ABS/ASE contol unit (N30/1), the
ASH charging pump (M15) and the high
pressure/return pump (A7/3m1) is controfled.
The pressurizing process of the pressure
accumulator continuas until the prassurg switch
AT7/3s1) gives the signal that the prassurg
accurnulator is full.

Thie throtthe valve position is continuously
checkad in the ABS/ ASK contral module
(N30/1) in order to check the function of the
electronic accelerator pedal.

Chassis and Body Manual - Bodel 126
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eration siip reguiation ASR 1

ABS control mode

Frarm the available speed signals, the ABS/ASA
control module (N30/1), recognizes that the
criteria for a ABS control exist.

The left or right front axde solenoid vaives
(A7/3y1 or AT/3y2) and laft or right rear axie
solenoid valves (A7/3y3 or A7/3v4} in the ABS/
ASE hydraufic unit {(A7/3) are controlied by the
ARS circuits in the ABS/ASR contral module
{N30/1} via the corrasponding output stages.
The lgft or right front axle solenoid valves
(A7 or ATBy2) in the ABS/ASRH hydraulic
control module {(47/3) are controlled separately

as in the conventional ABS. The lefl or right rear

axle solenoid valves {(ATA3y3 or A7/3yd) are
controlled joirtly for the ABRS control process.

ASE control mode

The VS8 signals are continucusly processed ir
the ASR microcomputers in the ABS/ASH
control module (NI,

As soon as a drivewheel tends to slip, the ASR
control module (N30/1) controls the switchover/
solencid valve (A7/3y5}, the Jeft and/or right rear
axle solenoid valves (A7/3v3 and/or A7/3v4) in
the ABS/ASR hydraulic unit {A7/3).

The left or right raar axle solenoid valve (A7/3v3
or A7/3y4) gre controlled separately. In the
prossure raduction switch position {refer to
"hydraulics function”) the high pressure /return
pump (A7/3m1) is controlled
During the ASR controf mode the ASR function
indicator larmg {Ale21) lights up.
i an excessive drive rnorent is established in
the ABR microcomputers in the ABS/ASR
control module {(N30/1), tha throttle valve
position output signal to the glectronic
atcelarator pedal control module (E&/CCASE)
(Ne/ 1y changes.
In this way theEA/CCASE) actuator (M16/1) s
controtled with a particular signal from the
(EAGCASEY contrel rmodule (N4 wheralby the
fnratile valve is adjusted against the accelerator
pedal movernant. The pressurs accumulator is
not charged during ASRK control mode.
The ASR control mode is interrupted by
aperating the brake pedal. Faults which
influence ASH and ABS function are recogrized
in the ABS/ASR contrel module (N303/1) and
displayed by the ASR and ABS makunction
lammps (A1e22, Alel17). In the event of faults,
which are related to ABS, both sysiams ars
always switched off.

1202
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Overvoltage protection relay (K11 or K1/2)

Voltage is supplied for the ABS/ASR control
madule via the overvoltage protection relay.
Overtoad is prevented by the 10-A fuse.

Mote

In addition to the designations on the plug listed
below, all cables and plugs are desigrated with
"L and TET (left) or "R and "D (righit),

g

Vehicle speed sensors (VBS)
Vehicles with ASR are eguipped with 4 V85
SE&nscrs.
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slip regulation ASR 1l

Modal 128
The 2 wheel speed sensors on the front axle
(L&, L8/2) van be recognized by the doubla-

edged tip {arrow) and by the long cable with co-

20

axdal plug {as on vehicles with ABES).

8y

The left rear axle speed sensor (L5/3) is &
straight design. The cable has a connector
(L.B/3x} a5 plug connaction

The right rear axle speed senscr (L.6/4) is an
angled design. The cable has a plug (L8/4x) as
plug connection.

P42-2982-13

******

T "}i [ ( |

L&/

qugxn.g

.....

F42-2131-13
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r

R S T = -

— .
i et et il

il

P43 812€i -57

Pa2-5120-57

Model 128 shown

L&/  Left rear axle V5SS sensor LG4 Right rear ade VS sensor
1 Fear mde half shait flange with serrations

ABR snow chain switch (578)
Snow chain switch

This switch should be operated when driving in
deep snow with snow chains fitted. £ e
576

After the switch has been operated, an indicator
lamp in the switch comes on which confirms that
a highier stip threshold is preselected in the
ABS/ASR control module.

e MEO AT

[ —
S

PO
"R P42-2244-13

Operation: Press at the top
Fress at the bettom

Chassis and Body Marus! - Model 126 128
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ip regulation ASR I

The slip thresholds in the lower speed rangs

< 40 kn/h are incresased in stages after 50 ms
control mode.

Al vehicle speeds between 40 and 60 krrvh the

higher glip threshold is kept storad. If the speed
exceeds B0 krnth the slip threshold changseover
is erased again.

By increasing the siip thresholds, a higher
differsntial speed between the front and rear
whzels is possible, In this way, the vehicle can
bite its way out of snow.

Thus maxirnurn propulsion is achieved in deep
snow when snow chains are fittad, For reasons
of driving stability, this control is only allowed in
the speed range up {o 40 km/h,

ASBR control module {(N30/1)

There are 4 versions of the ASH control unit
{N30/1). The different characteristics for the
electronic accelerator pedal are taken into
account:

1. for vehicles madel 128 with 103 and 104
engine with speed signal output

2. for vehicles rmodel 1239 with 119 engine with
speed signal output

————LEle

40

kinfh

Slip thrasholds
{When both drive wheels slip)

Braka moment control

Drrive moment control

Brake moment contral
Bnow chain swich oparated

e Drive moment contrsl
Snow chain switch operatod
Vo = Vehicle speed
AV =

oq
.

Differential speed betwesn ront and rear wheed
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42-0800 Design and function of accelaration slip regulation ASR B

in order to avoid confusing ASR control units for
the different engine variznts, 2 lugs are cast on
the side of the conteol module connactor. A
recess at the raspective different position is
apphied at the front claw., ‘

;iiET o

PAE=2175-13
Pa2-2175-13

2 grooves (arrows) are cast on the side of the
ABS/ASR control madule at the guide for the
connestor. On the right of the locking device is a
wab at various positions (arrows}.

Tha contral module comprizes varous circuit . — A
fapards which are eguipped with slectronic allé qf‘__“
components. ' 1%£4b —— g b ¥
Connection to the cable harmess is via the 35-pin i kgﬂfanqﬁ_lﬁﬂj
plug connecticn.

;
;
Fa2 - 2077 =13 [
3

Paz-2077-18
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42-0800 Design and function of acce

gleration slip reguiation ASBR 1

Apart from the ABS functions, the ABS/ASH
conirol module also contains all the ASR
functions. It is dividad up into functions as
follows:

® Signal processing

@ Input amplifier

@ |Logic sections

e  Safety circuits

@ Qutput stages

Signal processing

The input signals from the four V38 sansors are
transformed into digital signals in the signal
processing sectons and transmitied to the ABS
circuits and ASR microcomputer and processed.

input amiplifier
Thare is one input amplifier for sach of the input
signats from

@  Stop lamp switch

®  Throttle valve position

®  Snow chain switch (8 'E:,
® Pressure switch (A7/3s1

Here the incoming digital signals are filtered and
comeertad irto 2 value which can be evalualad
in the logic section and safety circuit.

Logic section

All input signals are processed in the logic
sactions of the ABS circuits and ASK
ricrecomputer.

Vehicle speed signal (VS3) sensor

The processed vehicle spesd signals {VSS) are
continuously compared with sach other and
then with the specifiad siip thresholds
{differantial spesds between rear and front
wheels, depsnding on the vehicle speed). The
following vaiues are deterrnined by this
comparative process:

» Drive slip

®  Acceieration

®»  Front wheel driving speed
&  (urve recognition

If the values determined exceed the specifiec
slip thresholds then ASR control mode is
initiated.

Adjustrment of the throtitle valve is conirolled by
the throttle vabve nominal value output signal.

Stop lamp switch signal:

Whan the brake is operated, a signal is

transmitted to the logic section. The solenoid

valves are switched into the original position by
the logic section via the respective outpul
stages. in other words, ASR conirol mmode is
terminated immediately.

Throttle valve position signal:

In ASH contral mode, the lagic section contralg
the throtle valve closure of the electronic
accelerator pedal via the throttls vaive position
aceording o the specified throtile valve nominal
value,

1208
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42-0800 Design and function of acceleration ship regulation ASR i

Snow chairn switch [878) signal:

If there is a signal from the snow chain switch to
the logic secticns, an increased siip threshold is
used in the Ingic and a signal issued to the
indicator lamp via the correspanding output
stage.

Pressure awitch signal:

The prassurizing signat from the pressure
switch causes the activation of the pressurizing
purmnp and return pump/charge pump via the
carresponding output stage.

Safety clrouit
it is the task of the safety circuits 1o recognize
faufty signais within the control modules and
faults in the relays in the hydraulic unit as well
ag in thie vehicle spead senscrs (W3E).

The ABS and ASR system is then switched off
in the event of a fault,

The safety cireuit also cortinuously monitors
battery voltage. If the battery voltage is < 10V,
the system is switched off, until the voltage has
again attained its nominal value. Tha following
faults are recognized:

&  Control unit defective

e Solenoid valve defective

8 Vehicle speed sensor (VSS) defactive or
loose contact

¢ FRelay defective

e High pressure/charging pump defsctive

¢ Accumulator teaking

Pragssure switch dafective

Faults detected are displayed by the malfunction

lamps coming on. When the ignition is switched
off, all faults which have occurred Lriefly are
srased again.

Qutput stages

The output signals from the ABS circuits and
ASH microcomputers 1o the solencid valves,
relays, malfunction lamps etc. are amplified by
appropriate cutput stages.

Chassis and Body Manual - Modet 126
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n and function of acceleration slip regulation AR 1

42-0800 Desig

scation of hydraulic components

M5

242011559

P42-0115-59

AT ABS/AGR hydraulic unit 4a Brake: fluid reservair

Y B Charging pump 13 Prassure accurnulator

1210 Chassis and Body Manual - Model 128



4208600 Deslgn and functlon of acceleration slip regulation ASR i

Hydraullcs function

The function of the hydrautics is divided up
basically into 3 modas of oparation, which are
gffactive in the ABS/ASR hydraulic module
{(ATF/3}.

&  MNormal mode
@  ABES control mode
&  ASH control mode

Normal mocke

All solenoid valves are in the original position
{iposition O).

The master brake cyiinder (4) is connected
directly to the front axle brake calipers via the “ ITTI 1 & JL ‘
connection >V, the left front (A7/3y1) and right AN YN T g
front (A7/3y2) solencid valves. The brake line 1o V V . .
the rear axle brake circuit is connectad at \ [ [
conneciion "HZ",

The rear axie brake calipers are controtled via
the switchover solanoid valve {(A7/3y8) and both
the left rear axie (A7/3v3) and right rear axle
{A7/3y4) solenold valves. F42-3097-13

Salsroid valve postions 0, 4, 2

Chassls and Body Manual - Madel 126 1211



42-0800 Design and function of acceleration g

lip reguiation AR N

At & pressure of approx. 180 bar, the pressure

=1 i

switch (A7/3s1) transmits the signal o Wwrminate

accumulator charging to the ABS/ASH contro)
module {N30/1). The time for accumuiaior
charging is approx. 30-50 seconds.

ABS control maode

The foliowing changes have been made relative
o the ARS without ASR:

The brake pressure for the rear axle circuit is
lad from the master brake cylinder via the
switchover solenoid valve (A7/3yE) to the tw
left ar right rear axle solencid valves (AT7/3y3 or
AT/3y4).

Curing ABS control mode (oressura build-up,
pressure holding, prassura raduction) the left or
right rear axde solenocid valves (A7/3y3 or
AT3y4) are controlled synchronously together
for the rear axie circoit,

ASRE control mode
The control mode requires a full pressure

=r

accumulator. The pressure switch (A7/3s1)

continuously monitors the accumulator pressure.

The brake pressure for accelsration slip
regulation is provided solely from the pressure
accumulater. If the ABS/ASRH control madule
{N30/1) recognizes that a2 wheel Is tending to
slip, the switchover solenoid valve (A7/3y5) is
switched to position ”2” {and remaing in this
position until the end of the control process).
Thus the full acocumulator pressure is applied to
the left or right rear axie solenoid valves {(A7/3y3
or A7/3y4).

Depending how much and which whesl now
slips, the three pressure phases: Pressure build-
up - position "0”, pressure holding - " 17, and
pressure reduction - position 2”7 are switched

at the left or right rear axle salenoid valves
(AT/3y3 or AT/3y4).

The 3 pressure phasss during a control process
ars axplained in the example of a left rear whesl
{refer to hydraulic diagram).

212
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42-0800 Design and function of acceleration slip regulation ABR |

Maormal o
{with acou

peration mode

miulator charging)

[uuq1
— lll..

)

_j:x

ATi3

mei™s

[T

A
B
G

&P

4a
5a
1]
G
(3]
g
L]

Accurnulator pressure
Piict pressure
Liapressurized

Brake pressurs
Suction line

Bleed screw

Grake booster with master brake cylinder

Brake fluid reservair
Right front whesl brake
Left front whesa! brake
Right rear whieet breaike
Laft vear wheel brake
Check vaive

Purnp input valve
Pumip autput vatve

i0G

11

13

4

16
AT
ATy
ATl
ATI33
4ﬂ\a'f’hyt$
AZ/y5
AT
ATl3s1
M15

Silencer

Low pressure accumulator
Prassura accumulator
Prassure limiting vaive
Pressure limiting valve
ABS/ASR hydrauiic unit

Left fromt @de solencid valve
Rlight front axde sclenoid valve
Loft roar axlo soleroid valve
Fight rear axle solencid valve
Switchover/solenoid valve
High presura/ratum pump
Prassure switch

ASH charging pump

Chassig and Bocly Manual -

Model 126
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420800 Deslgn and function of acceleration slip reguiation ASR I

Frassure bulld-up

AT

il

feassy . "
8% ;
il

E‘:u
:r‘ig%n{

LITTID

i] 1 if”"
e !%;«!EEE:J E' i

.
22 51035 57
F42-5135-57

Pl Accurnulator pressure 11 Low pressure accumulator
& Depressurized 13 Pragsure acoumulaior
F Suection Tire 14 e limiting valve
G Elead screw 18 Frassure limiting valva
4 Brake vonster with master brake cylindar A7 ABSIASR hyadraulic unit
4a Brake fluid resanoir AT Left front axle solenpid valve
5a Right front whes! brake ATEy2 Right front axle solenoid valve
8b Lgft front wheel brake ATIEY3 Left rear axde solenoid valve
6a Right rear wheel brake AT 3yl Right rear axde solenoid valve
Bb Left rear wheel brake AT AyS Switchover/stlanoid valve
7 Chack valvie A7RmM High presurafreturm pump
8 Pump input valve ATI3s1 Prassure switch
9 Pump oulput valve M15 ABR charging pump
10 Silencer

The left rear avde solenoid valve (A7/3y3) is in
position "7, Now the brake fluid which is at
accumulator pressure directly reaches the left
rear brake caliper (Bb).

1214 Ghassis and Bocy Manual - Model 126



42-0800 Design and function of acceleration slip regulation ASR I8

Prassure holding

_______________________________ — e

i iy

4, e
w4
8% ;3

Fas. 5136 .57

Lt .11} i
i KEEEEEEEEEE
g% e
iy |
+* 10
RRREREaNaR i
I

A Accumulator pressure 10 Silancer
G Depressurized 11 Lo prressung aecumulsior
E Brake pressure 13 Presssure accurmuiator
F Suction fine 14 Pressure fimiting valva
5P Blead strew 18 Presaure limiting valve
[ Brake boosgter with master hrake aylinder AT/ ABS/ASR hydraulic unit
Lak Brake fluid reservoir AZ/3yi Ledt front axie sclennid vahe
Ha Right front wheel brake AT3y2 Right frant axe solonzid valve
5b i-eft front whee! brake AT3y3 Left rear axie solenoid vakve
&a Right rear wheal brake A7 3y4 Right rear axle salenoid vahe
&b Left rear wheel brake A713y5 Switchover/solenaid vaive
7 Chack valve ATRAM High prasurefreturn pum;
8 Pump input valve AFIAs1 Prossure switeh
8 Fump outaan valve 15 ASR charging pump

The left rear axie soleroid vaive (87/3y3) is
switchad into position *1". All connections at
the salenocid valve are blocked.

The brake pressure in the left rear brake caliper
(6b} remains constant.

Chassis and Bocdy Manual - Model 126
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42-0800 Design and function of acceleration slip regulation ASR I}

Pragsure reduction

A73

V!

Shrieo o gse
Y
| B! .
; oy
i ‘7’§§F4vi‘. |7 o |
R
16 5 %
‘f”””?‘{L‘ i

ad

A Accumulator pressure
G Deprasgsurized

D Reduced pressure

F Buction ling

8 Blesd screnw

4 Brake boostar with master brake cylinder
42 Brake fluid reserwois

Sa Right front wheel brake
Bl Lift front whes! brake
Ga Right rear whie! brake
(1] et rear whesl braks

7 Check valve

& Pump inpul valve

] Pump ouwtput valve

¥ pees

The laft rear axle solencid valve {A7/3v3) is
switched into position "27. The pressure
cornection is blocked. The braks calipsr (Bb) is
connacted 1o the return pump {m1) via the left
rear axle solenoid vahve (A7/3v3). The brake
fluid flows out of the brake calipar via the low
prassure accurmulator {113, the pump infet valve

f -,
13 ‘i
. .ss;;;;égiii.; B
P J
i
)
PAP- 513 57
F2-513757

10 Silencer

11 Low pressuro accumulator

18 Pressure accurnulabr

14 Pressura limiting valve

16 Progsure miting valve

ATIE ABSIASE hydradlic unit

A7i3y1 Laft froni exle solencid vahs

ATI3yR Right front axle solencid valve

ATI3y3 Left rear axe solensid vakve

ATi8y4 Hight rear axle sclancid valve

ATIBYS Switchover/solanoic valve

AT High-prassurairetan purmg

AT3s1 Pressure switch

M15 ASH charging pump

(8} and the silencer (10) back info the pressure
circuit upstream of the solenoid valves (A7/3y3,
AT/3y3) and back into the prassure accumulator
{13) via the swilchover valve (A7/3y5). In this
way the control mode can be repeated in an
urrestrictsd ranner without exhausting the
accumulator volume.

1216
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420800 Deslgn and function of acceleration slip regulation ASRH i

Functlon of hydraulic components

ASR charging pump (M15) P
-wdj\ >
. “d ”f ’! ey
o “ a2 /’/’l I
The ASR charging pump is located on the brake ’;;;:;<§P,f,,f ,;h
S ;
ooster under the master brake cylinder, it is ';;f“" / 4 ;
P . f i
designed as a gear driven pumg. The ASR / z\;‘ j.\ //'
s 1
charging purnp can produce & maximumn fy/ \N N/ /,
pressure of 8-12 bar. / / i"’{:{
XY i
It Is connected to the ABS/ASR hydraulic unit via / ,/f/if{!! IR
/ 1,( 3
the line (BA}. It is controiled directly from the //” /’rg;};z::;;, =
ABS/ASR control unit (NS0O/T). e /::'::E.-:‘\r/‘. b9 E"?‘:
I \~-§..
/AN
1
(e
P4R-2045-15
ABSASE hydraviic wnit (AT/3)
The ABS/ASR hydrauic unit is located in the ﬁiiﬁ
front teft of the units compartment on all maodels, (
It is designed as a compact hydraulic unit, i.se. ’ \
the components for the hydraulic functicns of \
ABS and ASF ars combined into one housing. y) ,;:}]
The ASH hydraulic unit has two plastic covers. ((‘ e -‘-‘4”:/’
The smooth cover is clipped in at 4 points ‘ i [ "Egggﬁw
o . . . . . R e »
{arrows). The cover with lettering is fixed with a “Igll” k“ f J
SCraw.

P42-2187-13
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42--0800 Das

ign and function of acceleration

£

i regulation AS

In detail the meaning of the contection markings

is as follows:

vi Left front whiel brake
vr Right front wheel brake
W Front awe master Drake oylinder
BA  Ressrvoir connaction
{ABR charging pump)

ht  Left rear wheel brake

hr  Right rear wheel hrake

SFP  Bleed sorew

—— T

S

Pa42-210013

P Pump

= Pressure actumulator inlet
H  Rear axle tandem master brake cylinder

High pragsure/return pump {(A7/3m1)

The high prassurefretum pumg (A7/Im1) are
integratad in the ABS/ASRK hydraulic unit (A7/3)
The high pressure/return pump (A7/3m1) are
driven together by the motor of the return pump
{known from ABS} Thus the high pressure has a
dirgct drive and the return pump is driven via an
intarmediate drive gear.

The delivery of the integrated high prassure
purnp is less than that of the separate charge
pump for ASR (1st version). Therefore the time
for accurmulator charging increases from approx.
10 seconds to approd. 30 seconds.

e
% i,

;z.,»
Pt Iy
-4’ ‘[‘-;J 2::;? \‘ ; ES:I g /
(| ey o’
e = TG

Fa
oo

,-q

",
oS
o,

2

£
51& }

, (2"*» = ?r G

f , ! ezl W i kohl  aohr

j S — .

:\ jl—’::/’—_=__‘ ~q O )

AN = ":-:"\\ [ e e i e T—_ d
(il ww)

S

----- . H

P42-2188-13

218

Chassia and Body Manual -

Miodal 126



420800 Design and function of acceleration slip regulation ASR i

Rordel 126

The pressure accumulator is located behind the
window on the plastic cover beneath the laft
front fender.

\
) \ E
7 4
S‘ - <ir"— !\ -'A\—. !§ l‘\ | \
# "?[“' ) 5 H
y ffﬂg'k \.w y ‘ | % "\
4’45\/ ! W\ \ 5{ &h& Y "95'52;, /i
3
t”’
P42-2243-13
The hydraulic lines from the ASF hydraulic unit ”\\\\W » :’:L_L_J’l---i“ﬂi O
i "'—H -
to the pressure accumulator are separated to / ] 1 S
£

improve assembly by means of a connsctor
piece (arrow) next to the ASR hydraulic unit.

7"“ /?‘
=9 M\V/ ""i s
} ) ‘k \21/‘ A , ff A -

Jz’

P,
>
“ o e 3
Wl Ve
/ ! Z ,r L

s

bt
4:hsa’é’;/ pa— \

o _[ﬁ

Pa2-2179-13
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42-0800 Design and function of acceleration silp reguiation ASR i

Al models

The pressurg accurmulator is designed as a | ____,;;:;;:;;:74E---;%{ R
piston-type reservoir on all models. o AQE Z;|j e J{ W

10 - ‘li!S%rPZ . N
- . : ‘. ’ EE?E ™
The volurne of brake fluid storsd is I —— y
approximately 42 crm3 at & pressure of 180 bar.
The initial pressure of the gas fill is approx. !
100 bar. Y N O || N

o o i |

The high pressure/return pump dalivers the g —— E%3“M”
brales fluid to the storage chamber through the E;::r::::::;;%”
filter and via the check valve. The brake fluid = T—-—
stored is applied dirgctly 10 connection "E” of
the ASK hydraulic unit via one line. T
The purpose of the bore (7} is o convey any

leakage at all (either gas from the gas chamber
or braks fluid from the storage chamber)
outwards into the collection chamber beneath
the plastic cover. This prevents mixing of gas
and brake fluid.

2 1

PA2-0101-17

Prossure aceumulator
1 Filter

2 Checl valve

3 Storage chamber

4 (3as chambsi

& Double seal piston
& O-ring

7 Bore

& Plastio covir

8 Depressurizing bore
10 Qwerflow

P inlet line from high pressuse/rstunm pume
B Qutief ling t0 ASR hydrautic unit

P42-0101-17
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42-0800 Deslgn and function of acceleration slip regulation ASR 8

A\ CAUTIONT!

When bleeding the hydraulic systam, the double-
seal piston must seat positively on the base of
the storage chamber. Thus the brake fluid forces
any residual air direcity to the outlst ling "E” via
the de-pressurizing bore ($) and frorm thers to
the blead screw "SP” (rafer to bleeding the ASR
hydraulics). The bleed screw "8

SP” st be
unscrewed at ieast one tum for bleading.

Brake fluid reservolr (da) EEE E 1[1[ 5:::§EEL

=gl E”!

As previcusly, the brake fluid reservoir (4a) is iﬁiuii\..-.--u:;:::f==-=“‘ ....-,_-,-,-__.=_=i:fEEEE!!E\

located above the master brake cylinder. The l,/’ \ P >‘=:;;:’fh"hzz"\§fﬁ\

volume has boen increased to 350 om3 for &T“fmwjl?§§ﬁh \%

vehicles with ASR (300 cm3 without ASR). \ﬁfwmxéﬁw p
’ ,4‘ A

The brake fluid resarvoir has an acdditional line

)
\ o =, ’Eﬂ
éﬁ;;g.:: 1 fif

connecticn, to which the ASR charging pump %%\ . i
b N\ =‘

(M15} is connected. | .?Eiﬁay-— L gg h[] Eff» f
| Bl 6 il y o
i NN

2 brake fluid level chack switches are (ocated on
the braka fluid reservoir.

P42-2043-13A
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42-0800 Design and function of accelars

tion slip

regula

Bear wheel brake

On vehicles with ASR the rear whesl brakes
have a brake pad wear sensor as on the front
brakes.

The fixed brake caliper is made from spheruiitic

cast iron. A fixing eye is cast in for the plug
connection of the brake pad wear sensor

(51073).

The linings differ, howsver, by recasseas in the

lining back plate, which are used to attach the

bralke pad waar sensor,

The lining guality and the dimensions of the

linings are the sames as on vehicles without ABR.

Note

The contact sensor lines must be routed as
shown in the figure. Only contact sensors in the
transparent (iempearature-rasistant design) may
be installed

/ """ ; !CEJJ«.S

P42-0038-13A
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