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GENERAL SPECIFICATIONS

FLUIDS AND LUBRICANTS

TECHNICAL CHARACTERISTICS AND SPECIFICATIONS -

TECHNICAL CHARACTERISTICS PR == o
BRAKE PUMP Joints and pedal bushes GREASE  |TUTELAZETA2
Model ] Type Diameter Stroke Filling brake/ciutch hydraulic system FLUID ALFA ROMEQO BRAKE FLUID SUPER DOT 4
Class:
2.0T.5. 16V 15/16" (23.8 mm) 9/16" (14+14 mm)
ISOVAC DOT 4 :
2.0 T.S. 16V right hand drive 7/8" (22.23 mm) 5/8" {16+16 mm) SAE J1703F ;

Frontrear wheel inductive sensor seatfor | GREASE  |TUTELAZETA2 i

SERVOBRAKE 4 N wheel antilock device

Di g :
Model Type iameter of operating cylinder CHECKS AND ADJUSTMENTS
20Ts. T"+8" (17.78 + 20.32 cm) . ~
ISOVAC et BRAKE DISK FRONT 5 REAR
2.0 T.S. 16V right-hand drive 9" (22.86 cm)

Diameter (mm) 284 240

FRONT BRAKE CALIPERS Use limit thickness (mm) 202 9.2

Model Type Diameter of Area of brake Brake pad nominal Min.thickness after grinding (mm) 212 10.2
P piston (mm) pads (cm”) thickness (mm) ; :
Nominal thickness {mm) 222 1.2
20TS. 18V LUCAS 54 50 18.3:02

DIMENSIONS FOR GRINDING BRAKE DISKS
REAR BRAKE CALIPERS

Diameter of Area of brake Brake pad nominal
Model Type piston (mm) pads (cm*) thickness (mm)
10,0408
0,040 8] (1
2.0TS. 16V LUCAS 34 | 21 14 5% _ 70.01518 Z 8| 52}}

~ 26 1.2 26 1,2
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1. Radial
2. Circumierence
PA24878C1168V00C 12 - 1892
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BRAKE PADS TIGHTENING TORQUES
| BRAKE PADS FRONT ] Description N-m | kg'm 1
| REAR | g |
] S | G i . o o |
I Use limit thickness | 1.5 mm(1) 1.5 mm r| Fitting for stiff pipe on brake pump 1219 ! 1.5-18 |
) MNut fastening brake pump 13- ; 13+21
(1) Signalled by brake pad wear sensor
Mut fastening servobrake to pedal unit i0-15 1.0«1.5
Nut fastening accelerator pedal to pedal unit 3-5 0.3-05
ADJUSTMENT OF GAP BETWEEN INDUCTIVE SENSORS AND PHONIC
WHEELS Front and rear wheel fastening studs 83 - 103 85-105
Front wheele Rear wheels Screw fastening front brake calipers 29.32 22433
Screw fastening front brake caliper support bracket 85-105 85+107
: Screw with centering pin fastening front and rear brake disks 5+13 0.5+1.3
= Screw fastening front and rear brake disks 5+13 0513
Bleed screw on brake calipers 4+6 0.4+086
Fitting connecting hoses on brake calipers 15+19 1.5+1.9
Screw fastening rear brake calipers 45+ 55 46+56
Screw fastening rear brake caliper support bracket 2025 20-+25
Connections between stiff pipes and hoses 15+ 19 1.5+189
’
Screw fastening braking load proportioning valve to rear cressmem- § 04405
S 4= 4 =0,
Screw for square lever for proportioning valve adjustment 20-25 20+25
Fitting for connecting stiff pipes on braking load proportioning valve & 75 FE
—- and 4-way distributor Eh L =
Screw fastening parking brake to body 18-29 18-30
Screw fastening brake-clutch fluid reservoir to body 3.4 0.3-04
Mut fastening hydraulic control unit to bracket 3+4 03-04
Screw fastening control unit support bracket to body 20-25 20=-25
Screw fastening front and rear wheel inductive sensor S-8 | 0.5+0.86
SPECIAL TOOLING
TOOL NUMBER DESCRIPTICN
1.820.248.000 Tool for moving back front brake piston
1.822.108.000 Tool for moving back rear brake piston
PA44975C116V000 2.

Pa22078C 1EVO0D 19 r@as
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BOSCH 5.3 ABS

(trom chassis no. replaces the previous version
n2E")

DESCRIPTION

The Bosch 5.3 A.B.S. further optimises compactness

(ease of assembly), lightness ana reliability.

The use of new microhybrid electronic components,

optimisation of the flows as a result of the study of the

new, mare compact shapes of the vaive bodies and the

reduction of the number of hydraulic compenents since

they are pressed directly ‘onto the valve seat of the

nozzles which are previously assembled separately

have made it possible to improve the charactenstics of

= solenoid valves. .

1.2 main compenents of the system are:

— new electronic control unit, more powerful and ver-
satile than the previous ones;

- electrenydraulic cantrol unit {4} which moguiates the
brawing pressure at the brake calipers through eight
solenoid valves, two for each wheel;

- four sensors (S} and (9), cne for each wheel, which
detect the angular rotation speed of the wheels.

The system is completed by:

- the hydraulic system piping;

- a specific wiring loom;

~ a switch on the brake pedal (8) for detecting the the

braking condition;

a waming light (7}, on the check panel.

In addition, under particular diagnosis conditions, the

waming light (7), supplies information about the faults

memorised by the control unit through a senes of coded
flashes (see Electric System Diagnosis®).

Layout of Bosch 5.3 A.B.S. System

B.
7.
B.

Brake fluid reservoir

Brake pump

Vacuum servobrake

Electrohydraulic control unit with electronic
control unit incorporated

~. Front wheei rpm sensor

ot o

Front brakes

Waming light

Stop lights control switch
9. HRear wheel rpm sensor
10. Rear brakes

11. Proportioning valve
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HYDRAULIC LAYOUT OF BOSCH 5.3 A.B.S. SYSTEM
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Braking system with double crossed circuit

Brake control pump

2. Servobrake

T e B R T

=h oth 4 L b O

High pressure accumulator (damping
chamber)

High pressure accumulator (damping
chamber)

Recovery pump drive mator
Recovery pump

Recovery pump

Low pressure accumulator (reservair)
Low pressure accumulator {reservoir)
Fast pressure reduction valve

Right rear charge solenoid valve
Right rear discharge solenoid valve
Left front charge solenoid vaive

Left front discharge solenoid valve
Right front charge solenoid vaive
Right front discharge solenoic vaive
Left rear charge solenoid valve

18. Left rear discharge solencid vaive
19. Right rear drum brake

20. Left front disk brake

21. Right front disk brake

22, Left rear drum brake

MC1. Supply union for brake pump 1st stage
MC2. Supply union for brake pump 2nd stage
RR. Delivery union to right rear cylinder

FL. Delivery union to left front caliper

FA. Delivery union to nght front caliper

AL Delivery union to left rear cyiinder
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“AMPONENTS
Electrohydraulic control unit

The electrohveraulic control unit comprses two sections
iastened 10 cne ancther: an electronic control unit and
an eiectrohydraulic control unit.
On the basis of the signals received from the sensors
and with the help of charactenistic programmes mapped
in its memories, the electronic control unit commands
the electrohydraulic control unit.
The electrohydraulic control unit is connected to the
brake pump and to the A.B.S. system companents
through the pipes of the braking system.
The main change with respect to the previous versions
is the replacement of the three-way valves with two
2-way solenoid valves for each wheel.

S
—_ztronic control unit
The electronic control unit is formed of hybrid circuits
with resistances, diodes, transistors and integrated logic
circuits. The heart of the system are two CMOS micro-
processors with 12K ROM which autonomously carry
out the same programme and monitor one another
mutually. Both receive the same input signals which
each processes individually and only when the results
obtained are identical, the control unit sends the opera-
tive command to the electrohydraulic control unit., -
Conversely, if for example there is a fault in the wheel
anti-lock system, the device cuts itself out and braking
takes place conventionally: simultaneously, the fault
waming light on the check panel comes on.
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Operating logic

The signals (altemate or analogue} sent by the pm
sensors to the electronic control unit are transformec by
the input amplifier into square wave signals.

The frequency of these signals gives the control unit the
corresponding values of speed. acceleration or deceier-
ation of the single wheels.

From the combination of the single wheel penpheral
speeds, a reference speed is processed which is con-
tinuously updated and indicates the speed of the car at
all times.

When the driver presses the brake pedal the wheels can
each decelerate to a different extent: comparison of the
peripheral speed of each wheei with the reference speed
keeps the skidding of each wheel constantly under
control.

If the braking force causes a wheel to skid with respect
to the others, the electronic control unit sends the com-
mand to the solenoid valves of the electrohydraulic
control unit to reduce the braking force on the wheel that
has lost grip. This way the wheel concemed regains
speed.

The memory of the electronic control unit also contains
threshold acceleration and deceleration values that
none of the wheels may ever exceed.

Therefore, through systematic, very rapid comparison of
the wheel skidding, deceleration and acceleration
values, rolling of the tyre during braking is kept under
control.

As soon as the foreseen combined acceleration/de-
celeration and skid values are exceeded, the electronic
control unit intervenes with commands to the solenoid
valves of the electrohydraulic control unit, in the three
adjustment phases to lower, maintain or retumn the
pressure generated by the driver on the brake pedal to
the brake calipers, bringing the braking condition to the
optimum values set by the system.

These phases determine an intermittent but extremely
fast adjustment cycle which is repeated until the car
stops. The electronic control unit commands the differ-
ent phases supplying the solenoid valves pulses with
different current intenstties. It also makes sure that both
rear wheels are given the same braking force applicable
to the rear wheel that is more subjected to locking, Le.
the one with lower grip (to ensure stability).

It a fault is detected, the wheel anti-lock device cuts out
and alerts the driver by tuming on the waming light on
the check panel, while however ensunng operation of
the conventional braking system.

5-1956
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Tre giecirenic conitol unit is informed that the aniver s
sraking oy the signal from the switch on the brake pegal.
Sesides controlling £raking, this informaticn s alsao help-
ful under cenain parucular conditions, such as for eax-
mple if a sharp acceleration that makes the wheels skid
is followec by heavy braking, or in the case of irregular
road surfaces (humps, steps) that can involve changes
in speed of the wheel due to causes not linked with the
braking in progress.

|n these conditions the microprocesscrs process a
sirategy connected with the changes of speed of the
wheels of these particular moments, bringing braking
back to the correct parameters. Since these are particu-
lar conditions of braking control, the lack of connection
of the switch on the brake pedal to the cantrol unit does
not compromise the efficiency of the system. For this
reason it is not signalled by the waming light, nor is the
A.B.S. system disabled.

Further details about the operating principle of the ABS
are given below.

Electrohydraulic control unit

Electrohydraulic control unit
Elecnic recovery pump
Electronic control unit
Control unit connector

o

he electronyCraune conirsi unit 15 connected to the
sraxke pump and 1o tne brake cahiper cylingdars through
tne brake system lines and togeiner with the electronic
cantrel unit it fosrms the elecironydraulic contrel unit,
Its task is to change the pressure of the brake fluid in the
brake caliper cylinders accoraing 1o the command sig-
nais leading from the electronic control unit.

It comprises eight two-way sclencid valves (two for each
hydraulic circuit) and an electric recovery pump (2) with
double circuit. The eignt solencid valves and the electnc
recovery pump are criven by the eiectronic control unit
depending on the signals of the four rpm sensars. The
pump makes it possible to recover the brake fluid duning
the pressure reduction phase making it available again
upstream of the solenoid vaives for the next pressure
increase phase.

The accumulators absorb the brake fluid during press-
ure reduction. =

The unit is connected to the braking system through
unions identified by the codes stamped on them as
illustrated.

Pipe outlets

MC1 Supply union from brake
pump- circuit 1

Mc2 Supply union from brake
pump - circuit 2

LF Delivery unicn to left front
brake caliper

LR Delivery union to left rear
brake caliper

RF Delivery union to right front
brake caliper

AR Delivery union to right rear
brake caliper

Inductive sensors

These are quite the same as those used for the previous
Versions.
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