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The intended purpose of this catalog is to provide an understanding of how ZF components can be used in
hydraulic and electrohydraulic brake systems. The systems and components shown in the illustrations and

schematics may not be exact representations of actual machines.
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Hydraulic Components and Brake Systems

Haul Truck example

Pressure
Differential
Switch
Dual Accumulator
Charging Valve Hydraulic Pressure Switch
Accumulators (brake light)
(quantity 2)
Shuttle Valve
Hydraulic Manifold
Accumulator
Manifold

Pressure Switch @

(low pressure
warning)
Q B
7 (B,
K 000020, r,'.;,‘;,,
>4
9595127 ol
b Ll 1eT, %
% D 20027,
% %

Pressure Switch
(transmission
disconnect)

Hydraulic
Pump

Road Condition
Valve Manifold

— Pedal Actuated
i o
— Tandem Modulating
\__::__
—_ Valve
Lever Actuated N _
Single Modulating g Hydraulic Apply
Valve 1 Caliper Disc Brake
(quantity 8)
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Hydraulic Components and Brake Systems

Articulated Dump Truck example

Dual Accumulator
Charging Valve
with Relief Valve

Electrohydraulic

. Brake Valve
Brake Holding
Pressure Switch Electrical Switch i
(low pressure
warning)

Hydraulic
Accumulators

Pedal Actuated
; Tandem Modulating
Hydraulic Pump Valve (with pilot)
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Hydraulic Components and Brake Systems

Wheel Loader example

Park Brake Valve
(with auto apply)
Pedal Actuated
Tandem Modulating
Valve

Pressure Switch
(low pressure warning)

Hydraulic
Accumulators

Hydraulic Apply
Caliper Disc Brake
(quantity 4)
Huydraulic
Pump

Spring Apply/
Hydraulic Release
Caliper Disc Brake

Dual Accumulator
Charging Valve

8 Hydraulic & Electrohydraulic Braking Solutions
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Hydraulic Components and Brake Systems

Backhoe Loader example

Dual Accumulator
Charging Valve

Dual Power
Brake Valve
for Steering Assist

Hydraulic
Accumulators

Pressure Switch
(low pressure
warning)

Hydraulic Pump

10
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Hydraulic Components and Brake Systems

Motor Grader example

Modulating Valve
Pedal Control Group
System option

Boosted Straight

Bore Master Cylinder Hydraulic

Pump

\ Main Hydraulic
System Relief Valve

Power Beyond

Relief Valve Wheel Cylinder
(quantity 4)

Steering Valve
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Hydraulic Components and Brake Systems

Logging Forwarder example

Pedal Actuated
Tandem Modulating
Valve (with pilot)

Hydraulic
Accumulators

Pressure Switch
(low pressure warning)

=

Pedal Actuated
Single Modulating 5::
Valve ;?
Hydraulic —
Pump

Dual Accumulator
Charging Valve
(with relief)

14 Hydraulic & Electrohydraulic Braking Solutions
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Hydraulic Components and Brake Systems

Underground Loader example

Single Accumulator
Charging Valve

Accumulator

Hydraulic Pump

[k =

Hydraulic System
Relief Valve

) g Reverse
Life/Tile Modulating

Cylinder Valve
Valve \” : ‘

16 Hydraulic & Electrohydraulic Braking Solutions
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Hydraulic Components and Brake Systems

Agricultural Tractor example

Pressure Switch
(low pressure
warning)

Dual Accumulator
Charging Valve

(with relief) Hydraulic
Accumulators

Hydraulic
Pump

Pedal Actuated
Tandem
Modulating Valve

18 Hydraulic & Electrohydraulic Braking Solutions
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Hydraulic Components and Brake Systems

Road Roller example

Engine Driven
Pump

Park Brake Valve

Gear Box
(quantity 2)

Hydraulic Motor
(quantity 2)

C-Mount Multiple Disc Brake
(modular design)

(quantity 2)
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Hydraulic Components and Brake Systems
Manlift example

A-Mount
Modular Brake

B-Mount
Compact

Design Brake
(quantity 2)
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Hydraulic Components and Brake Systems

Straddle Carrier example

Pedal Actuated Tandem
Modulating Valve %
Relay Valve A
(quantity 4)

0 11 /
|

T
/
O

L T T T T 1T § 1

Hydraulic

Pump
(quantity 2)

- a @ |
=
o2
,’/‘ A\
)
Q]
Accumulator Single Accumulator
(quantity 2) Charging Valve
(with relief)

(quantity 2) Pressure Switch

(low pressure warning)
(quantity 2)

22 Hydraulic & Electrohydraulic Braking Solutions



sjuawa|dw)
10 Buuaalg
‘jue] o} ssedAg

r=----|~

b

rg

1
_
_
_
i

(Buiurem
ainssaid moj)
Y2)IMg ainssald

=== onlep ARjOY

[

%

anjep Aejoy "= "=

L

i
N

[

m

r——--—-l——f-——-——"l—--——-——-ﬂ

(Ja1121 yum) anjep m:_m‘.m__o
Joje|nwinooy a|buig

:
i

- -
_ _
| m
“d [E—[ Vs I qr e
gy L
H H
“& “ [odelg oxeld | “ n_n_“
—— . . P B
| IR | | - |
—y i
Tl i s T
L e oem R
iy Ny
H H
_ _ _ _
-- |_.n_M_Vm _ anlep Aejay anjep Aejoy _ W)Mm._u --
| IR | | - |
_I-.I-I.I_
PR, T
|||||||||||||||| N
._.< = REH
I |
H
| |
. .
L]
i | T
-F L=
qIllll " l_
oL
=N
b <YL
| - -
" _ _ aAjep Bunenpop
“ L /. ] wspue] pajenjoy |epad
1
b e e e

(Buiurem
ainssaid moj)
Y2)IMg ainssaid

sjuawajdwy)
10 Buuealg
‘jue] o} ssedAg

rmm sy

- O

b~ —---1

;
-

Ji3ewayds wajshsg Jaue) a|ppeJas

(321191 ypm) anjep buibieyd
Joje|nwinooy 3|buig

23

Hydraulic & Electrohydraulic Braking Solutions



Hydraulic Components and Brake Systems

Forklift example

Lift/Tilt Directional
Control

Hydraulic

Steering Pump

Valve

Flow
Control
Valve

Boosted Straight
Bore Master Cylinder

24 Hydraulic & Electrohydraulic Braking Solutions
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Hydraulic Components and Brake Systems
Scissors Lift example

Compact Wheel
Mount Multiple
Disc Brake
(quantity 2)

&

Large Wheel
Mount Muiltiple
Disc Brake
(motor input)
For heavier load
applications

(] i

A
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Electrohydraulic Components and Brake Systems

Aircraft Tow Tractor example

Pressure Switch

Dual Accumulator (low pressure warning)

Charging Valve

Shuttle
Valve
(quantity 2)
Hydraulic
Pump

Hydraulic
Accumulators

Electronic Park

Brake Lever
(quantity 2)

Electrohydraulic
Brake Valve

Pressure Switch

(brake lights)
(quantity 2)

Pedal Actuated Tandem

Modulating Valve
(quantity 2)

Spring Apply/
Hydraulic Release
Caliper Disc Park Brake

28 Hydraulic & Electrohydraulic Braking Solutions
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Electrohydraulic Components and Brake Systems

Haul Truck example

Relay
Manual Valvg
Retard (quantity 2)
Lever Parking Brake
(quantity 2)
Service Brake
(quantity 2)
Hydraulic
. Accumulators
Pressure Switch
(low pressure
warning)
; %
| :
Hydraulic \
Pump A ; Tl Wheel Speed
¢ 2 i Sensor
C G (quantity 4)
ABS/TCS ETA {F @
Electronic Q
Control Unit g L s
ABS/TC/
/ 2 Retarder
NI$ Valve
Pedal Q ﬁ
Valve
Tprﬁszur'z Hydraulic Apply
ra St‘tUCB r Caliper Disc Brake
(quantity 3) (quantity 4)

Park Secondary
Brake Control

Park
Electrohyraulic Secondary
Front Brake/ABS Valve
Valve

(quantity 2)

30 Hydraulic & Electrohydraulic Braking Solutions
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Electrohydraulic Components and Brake Systems

Wheel Loader example

Pressure Switch

CAN Valve Driver (low pressure warning)
(quantity 2)

Electronic Pedal

Hydraulic
Accumulators Hudraulic

Pump

A @:A S \\

\
Electrohydraulic \

Brake Valve 8
(quantity 2) |

Dual Accumulator

Hydraulic Apply Charging Valve
Caliper Disc =
Service Brake
(quantity 4)
Universal
. Charging Valve
e System option

NOTE: A redundant method of powering the system is required. It is the machine manufactures responsibility
to insure that a single point power failure does not result in non-functional brakes.

32 Hydraulic & Electrohydraulic Braking Solutions



Electronic
Pedal

"1

=
L.—_.

NOTE: A redundant method of powering the system is required. It is the machine manufactures responsibility

Wheel Loader System Schematic

CAN Valve Driver

Command Input

» Command Input
|+5v Ref out

Coil +=

L]
I Pwr - Coil - I

Dual Accumulator
Charging Valve

1

A

To
Power
Beyond

I_l_

o
—————l-d

|
Pressure Switch
o| (low pressure

warning)

...... ==

3
|
|

L-Jd

Electrohydraulic

Brake Valve

!
!
)
|
.
|

-0 (D

CAN Valve Driver

Command Input

" "

Command Input I
CAN H

sPwrt cAN-bus )
Pwr - | cant

" "
I Coil +

= +5V Ref Out

Electrohydraulic

Brake Valve

to insure that a single point power failure does not result in non-functional brakes.

Hydraulic Apply
Caliper Disc
Service Brake
(quantity 4)

Hydraulic & Electrohydraulic Braking Solutions
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Electrohydraulic Components and Brake Systems

Agricultural Tractor example

Charging Valve

Hydraulic
Accumulators

Dual Accumulator

Hydraulic
Pump

Single ABS

Valve
(quantity 4)

ABS
Electronic
Control Unit

Keypad
Pressure
Transducer
(quantity 2)
'x.fw
Pop
o

Wheel Speed
Sensor
(quantity 4)

Pedal Actuated
Tandem
Modulating Valve

34
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Agricultural Tractor System Schematic

Dual Accumulator -
Charging Valve

g 0

= Tandem Modulating
I Valve
.

A=

|—  — —l Pedal Actuated
P

L]L I]L
I

\ 4

\]l

il

T

Xi

I
n
I
» 10
I
n
I
[l _
il R —

[r———— _!
1 I I
I a | L
Keypad 3= CANH. 2 ABS Electronic .
| z| 1z Control Unit |
. 5. CANL < .
I | I° |
(x) vDC e —— -l
Power + Al
Supply 333 3
O 0o o
T Single ABS
!_\ ?!Valve
! l
|
N
. B
LU |P: |
.
s
- — pee
!_\ ?! Sensor
| : | (quantity 4)
N
E,\_IT_;‘ 2
- BI
IP: IS' le ABS
H » Single
I_"._._I Val\?e

=
0 H |
PY -I Ag
N I
.
T
{}
Lyl
| S—
1
Pressure :
Transducer 1
(quantity 2) ]

|

- L7 =
!
!

.L T
Pogr—1
| I |

Single ABS
Valve

hdhdhd b

-1

-
1
1
1
1
1
1
\

B

i
g | el \:I_I
Single ABS * e

Valve I_._."_I

I TIT
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Electrohydraulic Components and Brake Systems

Straddle Carrier example

Electronic Pedal

CAN Valve Driver
(quantity 4)

JA' VIRV

L W

Electrohydraulic
Brake Valve
(quantity 4)

Hudraulic
Pump
(quantity 2)

Accumulator
(quantity 2)

Pressure Switch
(low pressure
warning)

(quantity 2)

Single Accumulator
Charging Valve (with relief)
(quantity 2)

NOTE: A redundant method of powering the system is required. It is the machine manufactures responsibility
to insure that a single point power failure does not result in non-functional brakes.
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Electrohydraulic Components and Brake Systems

Forklift (with inching control) example

Single Accumulator
Charging Valve

Steering Valve

CAN Valve
Driver

Hydraulic
Pump

Accumulator

(Iii\\\ |

Life/Tilt
Directional
Control

Electrohydraulic

Brake Valve
(quantity 2)

Pressure Switch
(low pressure warning)

-

Electronic Pedal

NOTE: A redundant method of powering the system is required. It is the machine manufactures responsibility
to insure that a single point power failure does not result in non-functional brakes.
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Electrohydraulic Components and Brake Systems

Aircraft Tow Tractor example

Pressure Switch

Dual Accumulator (low pressure warning)

Charging Valve Electrohydraulic

Brake Valve
(quantity 3)

Hydraulic
Pump

Huydraulic
Accumulators

Electronic Park

Brake Lever
(quantity 2)

CAN Valve Driver
(quantity 3)
-
Spring Apply/
Electronic Pedal Hydraulic Release
(Quantity 2] Caliper Disc Park Brake

NOTE: A redundant method of powering the system is required. It is the machine manufactures responsibility
to insure that a single point power failure does not result in non-functional brakes.
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Aircraft Tow Tractor System Schematic
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NOTE: A redundant method of powering the system is required. It is the machine manufactures responsibility
to insure that a single point power failure does not result in non-functional brakes.
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Electrohydraulic Components and Brake Systems

Rubber Tire Road Roller example

Electronic Pressure Switch
Pedal
(low pressure
warning)
Dual Accumulator
Charging Valve
(with relief)
CAN(\{Jaaln\;? Ig]river Hydraulic
. J Accumulators
Hydraulic
Electrohydraulic Pump
Brake Valve
(quantity 2) Hydraulic

i Pump

Pressure Switch
(park brake apply/
release)

Hydraulic Apply

Caliper Disc
Service Brake Gear Box Hydraulic
(quantity 4) Motor

Brake Valve

Electrohydraulic —

(parrlélté;aslg C-Mount Multiple
Disc Park Brake

(modular design)

(quantity 2)

NOTE: A redundant method of powering the system is required. It is the machine manufactures responsibility
to insure that a single point power failure does not result in non-functional brakes.
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Rubber Tire Road Roller System Schematic

Electronic
Pedal
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NOTE: A redundant method of powering the system is required. It is the machine manufactures responsibility
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to insure that a single point power failure does not result in non-functional brakes.

Pressure Switch
(park brake
apply/release

Hydraulic & Electrohydraulic Braking Solutions

43



Electrohydraulic Components and Brake Systems

Street Sweeper example

ABS Electronic
Control Unit
Hudraulic
Accumulators
Keypad
Supplemental Plardk' Bft ake
Parking Brake ndicator
Lamp

Switch

Wheel Speed

Sensor
(quantity 4)

Pressure

Transducer
(quantity 2)

Pressure Switch
(low pressure
warning)

Dual Accumulator
Charging Valve

Hydraulic
Pump

Pressure
Electrohydraulic Differential
Dual ABS Valve Switch

(quantity 2)

Pedal Actuated
Tandem Modulating
Valve
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Street Sweeper System Schematic

Wheel Wheel
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Electrohydraulic Components and Brake Systems

Armoured Personnel Carrier example

Electrohydraulic
Brake Valve
(quantity 6)
Keypad
Pressure Switch
(brake lights)
Pressure
Transducer
(quantity 2)
ABS/TCS
Electronic
Control Unit
° . B
S y < = (o) 0 c(
7 b - o : 5
p . o rs Z
& & e :
ot Hydraulic
Accumulators
< e Dual Accumulator
Wheel Speed Charging Valve
Sensor (with relief and
(quantity 6) . pressure switch)
Hudraulic
Pump
Electrohydraulic
Safety Valve
(quantity 2)
Pedal Actuated
Tandem Modulating
Valve
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Armoured Personnel Carrier System Schematic
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ZF is a global technology company and supplies systems for passenger cars, commercial vehicles and

industrial technology, enabling the next generation of mobility. ZF allows vehicles to see, think and act. In the
four technology domains Vehicle Motion Control, Integrated Safety, Automated Driving, and Electric Mobility,

ZF offers comprehensive solutions for established vehicle manufacturers and newly emerging transport and
mobility service providers. ZF electrifies different kinds of vehicles. With its products, the company contributes to
reducing emissions and protecting the climate.

ZF, which acquired WABCO Holdings Inc. on May 29, 2020, now has 162,000 employees worldwide with
approximately 260 locations in 41 countries. In 2019, the two then-independent companies achieved sales of
€36.5 billion (ZF) and $3.4 billion (WABCO).

ZF Off-Highway Solutions Minnesota Inc.

1911 Lee Boulevard
North Mankato, MN U.S.A. 56003-2507
tel: +1 507 625 6426 fax: +1 507 625 3212



