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conirol device

masdular design,

precise and load-independent
o swash plale

hydmstalic bearing

a piston-sfipper assembly
1% swash angle

L+ T
manashed] for high rigidity
vahve plate housing
= hghly inlegraied
contral piston
imegated, hydraudically captured
a Lheough shalt
for additional pumgps
a cylinder barrel
compact due w2 1* technology
o itegraled presswe reliel valves
o sysiem and boost presans
oplional PTG

pumps and malors are available
with this tomue ransmisson

Series 02-Features.

The multiple applications of Linde’s Series 02 units are
due to its modular design: the combination of a basic unit
with the desired control element and interface option
allows for an optimum design of your hydraulic system.

Linde’s through drive technology for both pumps and
motors allows a flexibility of design in a multitude of
applications.
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High lpngevity

The hydmstatic bearing of the rotafing group
compensates for the axial forces. This
significantly increases the life expectancy of
the unit The unique matesial combination of
steel on steel assuresa high wearn resistant
piston- slipper assembly hence reliable
operation of gur kong-life units. The swash
plate design tolerates high radial acelerations.

Compact design with high power density
All the Senies 02 units are based on the 21*
lechnology. The increased piston stroke
iogether with the optimized flow paths give
increased efficiency of our rofating groups
which transmit more power through smaller
build size. Design of mtating group and
integ@ted contralling , requlating and salety
unctions lead tocompact units witha high
deqree of integration.

N se reduction

All design features having to do with noise
emission, like hydrostat bearing, commautation,
canalling, intefaces and housing shape have
been optimized in the Setdes 02 with regard
to pulsation and noise transmission. This
helps quite considerably to out costly noise
dampening measures atberwards.

Direct machine control

The madhine operatodrs signaks are precisely
followed up due to load independent control
elementsand exact contrdling behaviow of
the swashplate. Drive commands are camied
out on the spol; this makes the machine wark
responsively and ethidently. Due to the opfimized
swashplate concept, together with its high
level of production quality, smooth starting
and jerk-free operation are even posible at
lowr rpm wiith high torgque.

The adwrced desigoof e prion-gigper axsmbiy make
the lange swxh mgle of 21" pessble: Compac build e
and long service life ae immedate advantages of this
21" technolngy

oé;l?de
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Partnership.
Common success counts.

‘We are there for yow. From initial contact to
projed engineering and product development
all the way theough to proviotype commissigning
and series produc tion. You can rely on gur
customized solutions for your success.

Partnership is for & animportant, indispensable
part of product develppment and quality
assu@nce of Linde Hydraulics.

Therefore, we bring in ouwr knowledge, gur
experience and our internatipnal mark et
posifien inall phases ol customer care We
provide ouwr chents with solutions and
accompany them from the initial product
idea to the echnical release of machines
ity production. Moregwer we give
cemprehensive raining boour oustomers'
persannel, to provide the best transfer

of product and system knowl edge.

(Our sales engineers and tedhnicians suppaort
you with enthisiasm and competena in
optimizing your hydraulic systems. Any time.
‘Worklwide.

Your advantages

»= wrkdwide prject support

= comamon product development
== spedific Cusiomer seminars

== meptivated siaft training

»» Customized progect coaching

»= gystem tramang for specific appl icabions
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Service Center.
Reliability counts.

Your Beman and Rebuild service. Cusbomer
service by Linde Hydraulics. This service
program points the way. in prowiding quick
and competent support. Jur expenienced
ieam of enginesrs is by youwr side any time.
Best service counts.

By the term customer grientation we, at Linde
Hydm ulics, understand in particular the service
io ke available for our customers: worl dwide,
at any place. With daughter companies in
Bwope, USA, South Amenia and China together
with international representatives we
quarantee you reliable competent oustomer
SEIVICE.

Our sales grganization is connected on-line
with the central spare parts warehouse in
Germany. 50 you can get onginal Linde spare
partsquickly and simply workdwide.

Our Service Center offers you telephone Thee Linde Hydrudics Seraos Center ofiers thar
suppat aswell as on-site troubdle shooting cusiomers refable remanufactiring and rebuldng

. sapace woddwide Warranty n Linde Qualisy
and repairs.

Our Service
== partsavailability within 24 hours

== full service maintenance contracts

== machine wreliability through egular
servicing

== troubde shooting on site

== repair service, also on-site

== remanufacturing with “as new™ wamanty

oé‘l"?de
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HPV-02.

Variable pumps for closed loop operation.
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Controls.
Machine control with instinctive feel.

All the controls used in the Series 02 are
based on a load-independent control
mechanism. No matter which controlis used:
identical commands always call for the same
response in the machine. The sensitive and
precise machine control makes waork easier
and increas es prodoctivity. Various customer
system options far mechanical, hydraulic
and electric input solutions are availzble.
Further special ragulating features like
tarque control and pressure cut-off are also
availzble. The reliable control of the pump
can easilybe integrated into any kind of vehicle
manzagement control system. The elactronic
input signals for dynamic driving be hawviour
control the pump independent of pump load
condition.

E2 with safety function

Prompt response and steady flow are also
char acteristic for the E2 control with additional
safety function. In this context the electronic
control unit compares the travel commandto
other machine signals. In case of a system
fault the electronic control unit will
deactivate the ,watchdog®-solenoid. Upon
thiz the pump & brought to neutral under
full contral which ensures that the vehicle
is brought to rest in a smooth jerk-free manner,
without endangering the driver.

Product advantages of E2

= fulfills the high requirements of road
trzaffic admission

= minimized susceptibility to interference

==with HMF-02: defined swashing back of
pump for controlled deceleration and stop
incase of system fault
with HMV-02: diesel overspeed protection
by fast swashing back of pump

o@le
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HPR-02.
Self-requlating pumps for open loop operation.
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SPU.

Noise optimization by commutation.

ce manufactwes
he noise
ndary

Legal emission regula ions fo

where it is ¢
by optimally ¢ ing an additional volume
directly next to the commutation of the
HFR-02 pump, Linde Hydraulics invented the
SPU silencer. The adaptive SPU reduces flow
and p pulsations in the ulating
pump @ tire ran aperation
without Compar a
customary variable pump, an HFR-02 with
SPU reduces pulsation level by up to 704,
independently of pressure, speed and
temperature! The pulsations transmitted to
m compgnents and machine stucture
are signiticantly less, making the machine
quieter.

Proeduct advantages

= llow noise leve inside the cabin and
outside: obvious relief for diver and
envirgnment

== seli-adapting wide scale reduction of
pulsation aver the whole mngeof
operation independent of pressure,
speed and temperatue

= mo need of costly measwes for additional

== significantly educed noise peaks

== g athed on function and periormance

== minor increase of weight and mounting
space

== simple and robust design

== immediately isable, maintenance-tee

o@e
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HMV-02.

Variable displacement motors for closed and open loop operation.
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Low Speed Concept.
Precision by innovative drive system.

standard hydraulic motors at low spesds
in their starting phase cannot generate the
necessary torque. Therefore, the power of
the fast spinning hydraulic motars has to be
reduced by means of several step gearboxes
down tothe speed needed onthe wheel.
Somewhat higher windage losses and poorer
mechanical efficiency are benevolently
accepted inthis context.

Quite the opposite holds true for the
motors by Linde Hydraulics:

The motors of the Series 02 are capable of
transmitting the required torque even at low
speed andmake it possible to start smoothly
and sensitively. Therefore, additional gear
ratios for ppm reduction are not necessary.

Product advantages Wy aulic mmotions By Linde Hipdi@alic s with cptimized how
== jerk-free and steady low speed behaviour

£ e properies make
sniimeriugied med cover Linde tedwnalogy peoided an

1 pocsible 10 appdy & smooth and

= fualsaving in all operating situations & oot e
= glimination of mechanical gearboxes
= quieter through spead reduction
= |ess maintenance because of simplified
drive concept

= increased service life of the transmission

o@e
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HMR-02.

Variable motors for open and closed loop operation.

Design characteri stics

»» axiial piston matorinswashplate design
fior high pressure open and closed loop
SysiEms

== gptimized starting and low speed
hehavigur

»= purge vahves for circuitand case flushing
in closed | oop optional

»»= internal system pressure contral, no
external piping required

»= bake pressure shaut off forclosed loop

»»= high pressure relief valves available

= through shaft with free shaft end or
with coupling flange

x= SAF high pressure connection ports dial
oraxial

w= SAF mounting flange with ANSI or SAE
spline shaft

»= plug-in version optional

= speed sensoroptional

== cgunter balance vale aptional

Maximum displacement override
= preumatic

hydraulic (highand kow pressur)
w= alecinic

Max dsgacement

Produc advantages

»= steady low speed behaviour
high starting torque

»» large comversionrange

w= 10 Through-Drive Motor

== mmpact design
high power density

= high refiability

== lang service life

== gy Namicresponse

M operating speed at Yma

M pest jrEamE et a1¥min

Mominal preswre

Feak pressune jnienmitient ]

TN aipul fonque

My qutpat tooque

RS power

M power

Waight{apaam )
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PTO Through-Drive Motors.
Breakthroughin drive system design.

In conventional drives the torque of the
hydraulic motor can be transmitted to the
cardan shaft only by means of a dropbos. For
further optimization of the drive train Linde
Hydraulics developed the PTO Through-Drive
Motor. Based on the standard hydraulic
maotor of the Series 02 with just one shaft
end, the PTO Through-Drive Motor offers two
shaft ends to transmit the tarque.

Hence the machine designer can conceive the
bydraulic motar to fit directly and immediately
into the drive train thus saving mounting
space. The dropbox usually needed in 2
conventional propulsiondrive can be saved.
This reduces both notse emission and fabrication
cost of the entire vehicle while overall

efficiency increases.

Product advantages Comypest i Fine s cll for C o

e Tk PTOIT
== diopbox eliminated B
o e irstallaion s pare and

= more installation space

== pptimized drive concept

= low maintenance transmission
= reduced noise

= increased drawbar pull

= fuelsaving

== jdeal drive solution for municipal vehicles,
wheeled loaders, telescopichandlers,
and forest machines

-l e O

a1 e solulione. e is
Thec ompaa difve

wreased effiency
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HMF-02.

Fixed displacement motors for open and closed loop applications.

Additional functions integrated for

I:le-sm characteristics

== axial piston motorinswashplate design
for high pressure open and closed loop
sysiems

== gptimized starting and low speed

behaviour

== purge valves for circuitand case flushing

optignal

= high pressure refief valvesset fived or

variable optional

w= SAE high pressure podts radial or axial
w= SAE mounting flange with ANSI or SAE

spline shaft

swing and winch drives
= directional control valve funcion swing

= tgrque control function

w= highpressure relief valves with
controllable characteristic
prigaity function

w= semndary relief combined with
makeup fundion

»= dischame function

M dsgacement

Produd advantages

== steady kow speed
high stating torque

»= @mpact design

== high power density
high refiability

= llong service life

M cpermting speed

M speed ol emiftent)

MNominal preszune:

Frekc ¥ ez imiermithen |

CmAnunes ouipul fonque

ML ouip fongue

COnRUCIS powes

M power

Weight{appe.]
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GS-02.
Swing drives for open loop operation.

Design characteristics

== tegrated fmed displacement hydraulic
matar HMF-02, low speed, large
displaement

== planetary geathox

== multiple disc brake, hydraulically relaase

== hydmulic motor, gear bax and brake in
ane camman hausing

== integrated valving for combined rpm and
tarque requlatian

«= anti-reaction plate

== pinion with tapered roller bearings

Product advantages
== dired mounting anio plate
== adjustable coasting

== steady running at low speeds

= fighstarting tarque
=< (gmpad size

= torsipnal stiffness
== high power density
== high reliability

== lang service lile

«» highdynamics

«» efficient, low noise

«» small gear clearance

Optional

== flanged-on load sensing directional
mntml vakle block, waith integrated
prigrity and forque contral fundion

= speed sensar
== inbegrated secondary mlief set fiwed ar
wvariable combined with make up fundion

Mt pinica speed rpm ] o 0o 0o nea
Mominal pressare bar S B R
P presure Jnismmitient) bar S £ ETEEE
Fimion tonqes 21250 har Mm K00 440 &S00 TR0 SE0 1IN0 130
Weight{apmm ) ] 126 D2 159 e ni Fr1] 299
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VW.
Directional control valves for open loop operation.

Design characteristics integrated functions Produc advantages
= closed cente lad sensing directional = Fine mode == ewrellentoontrol with all flows
contrgl valves in spool design » prigiity selection w lpadindependent
= hydraulic or eletric proportional control . preczyre limitation for load sensing - precision metering
=~ manablock or single valve design and regulating pump dynamicresponse for fast working oy des
»= axtension of valve blocks possible by »= step-up function *= ENERY saving
single vahwes = torque controd function e inbegral

»= harizgntal and vertical installation > Igad halding funciion e e

== valves @n be mounied directly onta > lgwering frotties w high reliability
the acuator i

= makeup = long service life
nti-cavitation security by adjustable
return line

»= SAE high pressure pots
= reqenera tion function

»= gutomatic air bleed valve
= float function

o T [= T3]

Mominal pressare

Feak pressane {niemitient)
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LSC Linde Synchron Control - System.
Intelligent distribution of fluid.

The Linde Synchron Contral System, in apen Product advantages L5C stancks tod high handing pedormande due 0
loop circuits, corverts the commands of the == system can be individually adapted to __‘"-:_1"':;"'1-";\"_"" 1t vl seeitive it fine conducl

machine driver into direct signals to the
actuatars. The easy control of all components
supports efficient fatigue-free working.
Simult anepus load-independent move ments
and a pump control “on demand” are == adjustable power limiter
preconditions for fast working cycles with at == fast response pressure cut off
the same time low operation cost. Safety and
aptimum exploitation of the machine are,
apart from power regulation and high pressure
relief, provided by the optional priority

customer specifications
== supply to 2dditional 2ctuators & optional
== simple system control

= simultaneous motion of several actuators
without reciprocal or with defined influence

== gxcellent sensitivity

selection. Even with synchronous contral of = valve plate with optimized single vahves
several functions the priority mode = glectronic ovemride feasible
guarantees preferential operation of = |ow fatigue warking

predominant actuators.

oé‘;?cie
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AK-02 / AH.

Compact axle AK-02. Hydraulic axles AH.

Design characteristics
== rigid self-contained hydraulic axde

0n both sides:

== fixed displacement motor HMF-02

»» multiple disc brake, hydraulically released
== sybsequent mechanical reduction gear

== wheel bearing

The compact axle AK 30-02 has integrated
the variable pump HPY 105-02, boost and
wiorking pump as well as the drive control.

Product advantages
= high starting torque

== steady low speed behaviour
== torsional stiffness

= high power density

== high reliabil ity

= long service life

Waominal size bl i0-pump HEY-02

Integration of the variable displacement
pump into the AK 30-02 provides further
advantages:

= COmpact design

= high degree of integration

== short response time

== precise control

an’® ey

M anhe boad

Max whee lique

Iy
b

Wezight { 3o}

iy
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MPV-01/ MPR-01 variable and requlating pumps.
For closed and open loop applications.

Design characteristics MPY MFE
== axial pision pump in swashplate design == for dosed loop == for open loop
for medium pressure dosed and open WOD o variety of seve controks == load sensing regulator (L5)
5'5'S|EI'I'.5 ) ) == integrated boost pressure pump e M pressue regulabor
- ::;:‘bl: or counter dockwise rotation w= high pressue refief and make-up valves e [T in{:!ea:TE possitie by tnk
= hoost pressurerelief valve pressunztin

== compact design
e SAE two bolt flange with ANSI spline shaft  Controls
== thiough shait SAF & B and &-B = M1 mechanical lever

» tandem and multiple pumps optional = HY hydraulic pilot
== 1 elechior nydrauhc

= 45 n
M deplacemant o © & Dizglacement o free 1z 45 7
Femmizzible peed Tm 3am 3500 i e m e preariving L) A0 pie pr
Manral presmne bar am 300 Momiral mesmine ar P B0 B
Feak presar e §rism i ed) bar £k ] 150 Fealk prewre { il e mitiend) Ear 150 B[O Bo
ail fiow atn max 1/mim 15 21 M oil fow 2 nmax mm 24 nv 156
It fonque it Wrmax and p max Hm i 3o Inpuiiorque ai dma BMm 125 X &
M. powe L Ed e MIL poweT L 9 55 73
re—— R T Ery— T

o@
€
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Multiple pumps.
For open and closed loop operation.

Double, tandem and multiple pumps can be Tandem and multiple pumps: two or more PFroduct advantages

gbtained by combining our variable and pumips fitted in sevies, so that even = just one drive shaht required
rexquiating pumps, sothateither larger flows  different ciroits can be fed. Nominal size 2 oy need fior splitter box for the pumps
can be made available or diflerent cinouits and type (for open or dosed loop) are in

can be served. this context variable. Selection is allowable e )
up bo the maximum transmittable torgue. = individual control of each single pump

Double pumps: two pumps of idenfical rated = ng adverse influence on functionality
size fitted back to back on gne common port of the single rotating groups
head for feeding one circuit

= cgmipact design

= gdvantages like high dynamics and
predse control remain in full

o@e
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K-02 units.
Together with the customer Linde Hydraulics defines
new standards of technology.

Advanced modular drive technology, realised in
hydrostatic variators for stepless transmissions, form
the core of power split drives.

With customer-specific developments Linde
Hydraulics supports the change from power shift to

stepless technology.
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K-02 units.

Stepless for optimum performance.

Design characteristics

=» yariable displacement pump HPV-02
and fixed displacement motar HMF-02
back-to-back in one common housing

== concelved for power split gear boxes

>> integrated high pressure relief valves
with boost and discharge function

== gyternal boost

> glectric or hydraulic pump control

=» Customized housing geometry

Product advantages
== accurate control of gear box

.

v

exact gearshift without intermupting
tractive effort

W
v

dynamic response

W
v

sensitive start-up

¥
v

precise aawling speed
high efficiency

¥
W

¥
v

low fuel consumption over entire
operating range

-

W

compact design
== high reliability
= long service |ife

Preice W an s siten £ ool

i Stand sEll10

o s opesy Ao N i

il

o@e
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LinTronic.

Electronic controls of the LinTronic Program take advantage
of the most modern CAN-Bus technology. In conjunction
with Linde hydraulic components and peripheral
equipment the electronic control units CEB, CED and
CEP offer an optimum vehicle management in mobile
hydraulics for the most diversified fields of application.
By choosing economical modes of operation and increased
user-friendliness they provide better exploitation of
performance and at the same time reduce emissions.
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Electronic Controls.
For open and closed loop applications.

1. CEB Product advantages

Electronic oontml for spen leop hydraulic = Sefies 02 unilts work together in an

systems with load sensing and diesel throdtle oplimized manmners

comtrol. = high availability and reliability

= gAtely on a high leve by parallel
SIS DO f

of th

chosed or gpen loop of In miked sysiems. AN ML wine difve system,
Thee cosmibina tion of pump control E2 with wsineg just ¢ gl with

CED fultills the high sabety demands of the additional opticnal swilch and proportional
Gennan rgad rathic regulation (TOV). oulputs

aae driver rediet by aulomatic power regulation
it continl for ore-track of two-track Lorthe prevailing operating situation

i dpeh bt appdications. > digital rpm requiation bor accwrate contral
Drviwe and steering function can be controlled in high and low idle speed

bry joysticks or pedals. = inedividually adjustable drive behaviour

e S St up and diadgy
ot LinDiag®

5 by means
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LinTronic.
Peripheral equipment.

1. Joystick, electronic CEH 71

2-way/ &-way electronic control stick,
longituding | s with brake, transverse ais
spring centered, additional switch function in
handle; this product is suited for console
mounting.

2. Joystick LLC

Potentiometer joystick, stabilized voltage
supply 5 ¥-15 V, spring-centered, suitable for
armrest mounting, various versions, e.g.
single lever, 4 quadrant version available.

3. Throttle / inch pedal CEH 20

Drive pedal or inch pedal (inverse charac teristic
curve) for reduction of reference value,
stabilized supply woltage 5V-15 V, robust die
cast console.

4. Diesel throttle control CHX 01

Electro hydraulic line ar actuator (oylinder,
stroke 25 mm) for altering the injection pumgp,
suited for mounting on the engine/injection
pump, vibration proof, preferably for PWM
signal input.
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LinTronic.

Peripheral equipment.

5. Potentiometer CEH 05

Redundant potentiometer far mountingon a
throttle pedal with returnspring, stzbilized
supply voltage 5 V-15V.

6. Potentiometer CEH 04

Suitable for direct mownting anto diesel
engine / injection pump for throttle position
feed back metal housing, vibration progf.

7. 5peed sensor CEH 10

speed sensor for hydraulic motor or gear.
Twio channels for detection of rotational
direction. Hall-sensor up to 15 kHz, pressure
resistant to 5 bar static.

8. Pressuresensor CEH 50

For high pressure detection, pressure range
0-500 bar, analogue output signal 1 V-5V,
stabilized supply voltage 12 V-30 V.
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LinDiag®.

Software for set up and diagnostics.

Characteristics

= ogamipatibde with Linde Hydraulics
electronic controls

= suited for PC / laptop with Windows
operating system with serial or USE
interface

»= gperated by mowse, key or pad

»= diagnostics

»» dgcumentafion and reporiing
hamess checking

»» pArametberi @ tipn

»» “Teach in™ of components
data logger

» edectronic box restomble to factory setting

Frodud advantages
= Qptimium system usage by

teach-infunction

== ergr prevention through @ntinual

comparison and dooumentation of the:
varnance

»= yser-friendly software up-dating

[ “Tlashing™)

»= gasy 1sage by self-explanatory

user surface

»= largeletters and butbons offer optimum

use even with the machine nnning

== self-adapling screen size
= milti-lingual, wp to 10 languages can

be programmed

»= documentation exportable into M5 Office
» practical-minded partition of control

elements by functional groups

» el ar set-up: individual functions can

be added optionally later
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