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EVERYTHING UNDER CONTROL
Heavy duty pumps with full electronic controller of flow, pressure and torque
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Advantages

3	�Set values can be put in by internal program,  
external SPS or potentiometer	

3	Set values are recallable any time	

3	High precision of all values	

3	No dependence on viscosity

3	Error message and logic reaction at sensor failure 

3	�At multi pump mode several digital control cards  
can be connected by bus system (In event master-slave-mode)

3	�Robust and rattle proof device for stationary  
and mobile applications	�

Type code� 4

Options of amplifier and control cards� 5

Universal control� 6

Control options and combinations� 7

Several options of controlling� 8/9

Applications� 10/11
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Universal Digital
Amplifier and Controller

DAC-4

Amplifier for 1 or 2
proportional valves with or
without feedback

Full digital P-PID-Controller
for 1 or 2 closed loop
systems

Universal usage for
hydraulic, pneumatic and
other kinds of applications

Multiple analoge and digital
in- and outputs

Controlling made easy:
Position, pressure, velocity,
force, rpm, acceleration,
temperature, etc.

Easy usage / operation by means
of  WINDOWS program

Now also with LVDT interface

Now also with PROFIBUS interface

HCSTool

NEW:

NEW:

1 BOARD WITH 11 DIFFERENT ARCHITECTURES (OPERATION MODES)
FOR ALL KINDS OF APPLICATIONS IN HYDRAULIC AND

PNEUMATIC AND FOR OTHER AUTOMATION APPLICATIONS

THE ART OF

CONTROL

VERSIONS FOR OPEN AND CLOSED LOOP APPLICATIONS

FOR ALL KINDS OF VALVES W/WO FEEDBACK SYSTEMS

Right for changes reserved  Copyright 2015 by HCS GmbHRevision: R13

Amplifier module for 1 or 2 proportional valves without feedback

Both

Optional with bus interface (PROFIBUS, PROFINET, ETHERNET/IP,
CAN-OPEN) multi module configurations available

Universal usage for hydraulic,
pneumatic and other applications

rogram
Now including oscilloscope function!

Extreme short cycle time for best
dynamic behaviour (best in class)

Adaptation possible  to all common
proportional valves of all kinds of
manufacturers

Full digital PI current controller for
both output stages

Analogue inputs with high
resolution and accuracy

Easy usage and operation by means
of  WINDOWS p

output stages individually controllable by means of
two independent analogue inputs (version dependent)

HCSTool

NEW:

Right for changes reserved  Copyright 2015 by HCS GmbH

THE ART OF

CONTROL

Neuffener Strasse 29
D-72636 Frickenhausen

Tel: (+49) 7025 - 911 007
Fax: (+49) 7025 - 911 008

Email: info@h-c-s-gmbh.de
www.h-c-s-gmbh.de

Revision: R18

Universal Digital Module Amplifier
for DIN Mounting Rail (Top-Hat Rail)

DMA-22-01/02

VERSIONS FOR OPEN LOOP APPLICATIONS

Amplifier module for 1 or 2 proportional valves without feedback

Both

Optional with bus interface (PROFIBUS, PROFINET, ETHERNET/IP,
CAN-OPEN) multi module configurations available

Universal usage for hydraulic,
pneumatic and other applications

rogram
Now including oscilloscope function!

Extreme short cycle time for best
dynamic behaviour (best in class)

Adaptation possible  to all common
proportional valves of all kinds of
manufacturers

Full digital PI current controller for
both output stages

Analogue inputs with high
resolution and accuracy

Easy usage and operation by means
of  WINDOWS p

output stages individually controllable by means of
two independent analogue inputs (version dependent)

HCSTool

NEW:
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Universal Digital Module Amplifier
for DIN Mounting Rail (Top-Hat Rail)

DMA-22-01/02

VERSIONS FOR OPEN LOOP APPLICATIONS

 

 

Elektronischer Verstärker Typ EV1D

Produkt-Dokumentation

D 7831 D
09-2015-1.2

Modulbauweise

Versorgungsspannung UB:  10...48 V DC
Ausgangsstrom IA: max. 2 A

 

 

Proportional-Verstärker Typ EV1M3

Produkt-Dokumentation

D 7831/2
11-2014-1.2

Modulbauweise

Versorgungsspannung UB: 9...32 V DC
Ausgangsstrom IA: max. 2,4 A

Elektronischer Verstärker Typ EV22K2
zur Ansteuerung von Proportionalventilen
Kartenausführung mit Steckerleiste nach EN 60603-2

D 7817/1

Januar 2016-00

HAWE HydrAulik SE
STREITFELDSTR. 25 • 81673 MÜNCHEN 5

© 1999 by HAWE Hydraulik

1. Allgemeines
1.1 Kurzbeschreibung

Die Verstärkerkarte ist mit zwei voneinander unabhängigen Proportionalverstärkern mit 
hoher Regelgenauigkeit bestückt. Sie ermöglicht die gleichzeitige Ansteuerung von zwei 
3/3- oder 4/3-Wege-Proportionalventilen, von denen jedes Ventil mit einem Zwillings- 
Proportional-Magneten oder zwei Einzel-Prop.-Magneten für das wechselweise Anfahren 
der Schaltstellungen a oder b ausgerüstet ist. Dadurch ist die Verstärkerkarte in erster 
Linie für die elektrische Ansteuerung von jeweils zwei Proportional-Wegeschiebern Typ 
PSL(V)... mit E- oder EA-Betätigung nach D 7700 ff oder Typ SWS 2...MP nach D 7951  
oder Typ (N)SWP nach D 7451 N geeignet.
Die Ansteuerung von Hubmodulen Typ HMC2 und HMC33 nach D 7650 ist ebenfalls 
möglich. Die beiden Einzelmagnete der wechselweise beanspruchten Proportional-
Stromregelventile für Heben und Senken werden jeweils an eine Kartenhälfte ange-
schlossen, die zweite bleibt unbenutzt.
Bei zwei Einzelmagneten anstelle eines Zwillingsmagneten ist je ein Anschluss, z.B. PIN 1, 
zu einem gemeinsamen Anschluss a10 bzw. c10 an der Klemmenleiste anzuschließen.
Für die Fernbedienung sind als Signalgeber pro Verstärkerkarte zwei Einachsen-Hand-
hebelpotentiometer oder ein Zweiachsen-Steuerknüppel (Joystick) nach D 7844 geeignet. 
Die Sollwerteingänge können auch direkt an einen Analogausgang einer SPS, CNC oder 
eines PC angeschlossen werden. 
Die Verstärkerkarte EV22K2-12/24 ist hinsichtlich der elektrischen Eigenschaften und 
Anschlussbelegung aufwärtskompatibel zu den Verstärkerkarten EV22K1-24 und 
EV22K1-12 nach D 7817. Sie hat die Abmaße einer Europakarte mit Frontplattenbreite 
von 6 TE. 

Die wichtigsten Funktionsbauteile sind:
o Verpolungssichere Spannungsversorgung für einzelne Funktionsbausteine und kurzschlussfeste Festspannungsregler 

zur Erzeugung der stabilisierten Spannungen ±5 V DC bzw. ±10 V DC (umschaltbar)
o Analoger Summierer zum Addieren der Sollwertspannungen und Subtrahieren der Referenzspannung
o Lineare Rampengeneratoren (Integratoren), Anstiegs- und Abfallzeiten getrennt einstellbar
o Dithergeneratoren mit einstellbarer Ditheramplitude
o Stromgeregelte, getaktete und kurzschlussfeste Endstufen mit Drahtbrucherkennung
o Digitaler Mikrokontroller zur Anzeige der Betriebszustände als Leuchtanzeige und Störungsmeldung

Die wichtigsten Eigenschaften sind:
o Eine Karte für 12 V DC- und 24 V DC-Versorgungsspannung
o Spannungsversorgung verpolungssicher
o Sollwertspannungsbereich und stabilisierte Spannungen umschaltbar zwischen ±5 V und ±10 V
o Grund- und Maximalströme Imin (Qmin) und Imax (Qmax) durch Mehrgangpotentiometer in beiden Richtungen genau einstellbar
o Hochgenaue Stromkonstanthaltung
o Dithersignal ist dem Ausgangsstrom überlagert
o Ditheramplitude einstellbar, Ditherfrequenz ca. 55 Hz
o Rampenzeiten auf und ab getrennt durch Mehrgangpotentiometer einstellbar
o Ausgänge kurz- und massenschlusssicher
o Bei Drahtbruch- oder Kurzschluss der Ausgänge Störungsanzeige ohne Abschaltung der Funktionen
 d.h., nach Beseitigung der Störungsursachen funktioniert die Elektrohydraulik sofort wieder, jedoch muss die Störungsanzeige 

gesondert zurückgesetzt werden (siehe Position 5.3, Tabelle 2)
o Leuchtanzeigen (LED´s) auf der Frontplatte signalisieren den Betriebszustand der einzelnen Proportional-Verstärker auf der  

Karte (falls keine Störungsanzeige ansteht)
o Parallel zur optischen Störungsanzeige (LED) ein Signal-Ausgang mit Transistor (Open-Collector) vorhanden
o #2 mm Meßbuchsen auf der Frontplatte für Messung des Spulenstromes mittels eines Amperemeters ohne Unterbrechung der 

Anschlussleitungen (nach Meßvorgang sind Meßbuchsen nach Möglichkeit paarweise kurzzuschließen - Verlustreduzierung)

Analogeingänge:
Sollwertgeberanschluss für unipolares Potentiometer mit Richtungsschalter oder bipolares Potentiometer möglich
Echte Differentialeingänge, dadurch Sicherheitsbeschaltung bei Drahtbruch mit geeignetem Sollwertgeber möglich 
(siehe Position 6.1 Beispiel 1)
Zweiter Sollwerteingang ermöglicht ggf. die Addition eines zusätzlichen Signals zum Sollwert

Schalteingänge (digitale Eingänge): 
Rampen-Abschaltung, Sollwert-Invertierung und Freigabe Funktionen

Schaltausgang (digitaler Ausgang):
Parallele Funktion zur LED-Störungsanzeige auf der Frontplatte mittels eines Open-Collector-Transistors. Ein Pull-Up Widerstand 
ist auf der Karte vorhanden, bei Bedarf anschließbar.
Die Frontplatte der Verstärkerkarte hat die Abmessung Höhe x Breite = 3 HE x 6 TE (128,4 x 30,1 mm), die Tiefe entspricht einer  
Europakarte (160 mm).
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Universal Digital Module Amplifier
for DIN Mounting Rail (Top-Hat Rail)

DMA-22 WITH

BUS INTERFACES

Right for changes reserved  Copyright 2015 by HCS GmbH

THE ART OF

CONTROL

Neuffener Strasse 29
D-72636 Frickenhausen

Tel: (+49) 7025 - 911 007
Fax: (+49) 7025 - 911 008

Email: info@h-c-s-gmbh.de
www.h-c-s-gmbh.de

Revision: R03

VERSIONS FOR OPEN/CLOSED LOOP APPLICATIONS

FOR ALL KINDS OF VALVES W/WO FEEDBACK SYSTEMS

For all kind of valves with/wo feedback
or also process value feedback

Optional 10 V outp. for feedback sensors

Optional analogue output 0.... +- 10 V

Special Hawe valve versions available

Analogue inputs with high resolution
and accuracy

Full digital PI current controller

Full digital multifunctional controller
for valve or process control systems

Available bus interfaces: PPROFIBUS,
PROFINET, ETHERNET/IP, CAN-OPEN)

Multi module configurations available

Easy usage and operation by means
of  WINDOWS program

Now including oscilloscope function!

Extreme short cycle time for best
dynamic behaviour (best in class)

HCSTool

NEW:

Type code
V30E-160 RDGN-2-2-02/ EM EP EL K18

095 
270

Pressure limiting  
valve see docu- 
ment D7485/1

Electronic Cards
see Tab.

Power control
L	 mechanical		
Lf/Lf1	� hydraulic modulated  

positiv/negative characteristic	
Lfe/Lfe1	� electronic modulated  

positiv/ negative characteristic
EL	 electronic	

Pressure control
P	� pilot operated
Pb	� pilot operated with additional pressure feedback
EP	� electronic pilot control

Flow control
LS	� load Sensing Control
EM	� electronic with prop. valve technology

V30D-140 RDN-2-2-02/ EM EP EL K18

045 
075 
095 
115 
160 
250

Pressure limiting 
valve see docu-
ment D7485/1

Electronic Cards see Tab.

Power control
L	� mechanical
Lf1	� hydraulic modulated negative identification
EL	� electronic

Pressure control
N	� direct operated
P	� pilot operated
Pb	� pilot operated with additional feedback
EP	� electronic pilot control

Flow control
Q	� constant
Qb	� constant flow with additional feedback
LS	� load Sensing control
V	� electro hydraulic proportional
VH	� hydraulic proportional
EM	� electronic with prop. valve technology

V80M-200 RDGN-2-2-00/ EM EP EL K18

V80ML Pressure limiting 
valve (see doc 
D7854/1)

Electronic Cards see Tab.

Power control
L	� mechanical
EL	� electronic

Pressure control
N	� direct operated
EP	� electronic pilot control

Flow control
LS	� load Sensing control
EM	� electronic with prop. valve technology

Table: amplifier card

EV1D EV1M3 EV22K2 EV25-CAN-G-M DAC-44-XLT DAC-42-XLT DAC-42-XXLT DMA-22-01

DAC-44-04 DAC-42-04 DAC-44-x-PBDP DMA-22-04 Profi-Bus DMA-22-04 DMA-22-04 plus

Table: control card

Options of amplifier and control cards

Universal Digital Module Amplifier
for DIN Mounting Rail (Top-Hat Rail)

DMA-22 WITH

BUS INTERFACES

Right for changes reserved  Copyright 2015 by HCS GmbH

THE ART OF
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Neuffener Strasse 29
D-72636 Frickenhausen

Tel: (+49) 7025 - 911 007
Fax: (+49) 7025 - 911 008

Email: info@h-c-s-gmbh.de
www.h-c-s-gmbh.de

Revision: R03

VERSIONS FOR OPEN/CLOSED LOOP APPLICATIONS

FOR ALL KINDS OF VALVES W/WO FEEDBACK SYSTEMS

For all kind of valves with/wo feedback
or also process value feedback

Optional 10 V outp. for feedback sensors

Optional analogue output 0.... +- 10 V

Special Hawe valve versions available

Analogue inputs with high resolution
and accuracy

Full digital PI current controller

Full digital multifunctional controller
for valve or process control systems

Available bus interfaces: PPROFIBUS,
PROFINET, ETHERNET/IP, CAN-OPEN)

Multi module configurations available

Easy usage and operation by means
of  WINDOWS program

Now including oscilloscope function!

Extreme short cycle time for best
dynamic behaviour (best in class)

HCSTool

NEW:

Table: Controller

K1 EV1D1 K10 DMA-22-01

K2 EV1M3-12/24 K11 DMA-22-02

K3 EV22K2-12/24 K12 DMA-22-04

K4 EV2S-CAN-G-M K13 DMA-22-04 ProfiBus

K5 EV2S-CAN-G-L3K K14 DMA-22-04 Plus

K6 EV2S-CAN-DG-L3K K15 DAC-42-04

K7 DAC-44-XLT K16 DAC-44-04

K8 DAC-42-XLT K17 DAC-44-x-PBDP

K9 DAC-44-XXLT
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EM flow control

Pressure peaks less than hydro-mechanic
controller due to very fast operation and
optimized card.

Resposnse time and setting time even
better than mechanic controller.

EP pressure control

Same performance and accuracy as
hydro-mechanic control.

Requested flow with highest accuracy, 
even drain compensation can be
calculated.

EL torque control

Less hysteresis from less mechanical
interfaces.

Perfect hyperbolic shape of torque control
calculated in optimized card.

Hydro-mechanic control Electronic control

3© HAWE InLine Hydraulik GmbH | 04.11.2016 3

EM flow control

Pressure peaks less than hydro-mechanic
controller due to very fast operation and
optimized card.

Resposnse time and setting time even
better than mechanic controller.

EP pressure control

Same performance and accuracy as
hydro-mechanic control.

Requested flow with highest accuracy, 
even drain compensation can be
calculated.

EL torque control

Less hysteresis from less mechanical
interfaces.

Perfect hyperbolic shape of torque control
calculated in optimized card.

Hydro-mechanic control Electronic control

3© HAWE InLine Hydraulik GmbH | 04.11.2016 3

EM flow control

Pressure peaks less than hydro-mechanic
controller due to very fast operation and
optimized card.

Resposnse time and setting time even
better than mechanic controller.

EP pressure control

Same performance and accuracy as
hydro-mechanic control.

Requested flow with highest accuracy, 
even drain compensation can be
calculated.

EL torque control

Less hysteresis from less mechanical
interfaces.

Perfect hyperbolic shape of torque control
calculated in optimized card.

Hydro-mechanic control Electronic control

3© HAWE InLine Hydraulik GmbH | 04.11.2016 3

EM flow control

Pressure peaks less than hydro-mechanic
controller due to very fast operation and
optimized card.

Resposnse time and setting time even
better than mechanic controller.

EP pressure control

Same performance and accuracy as
hydro-mechanic control.

Requested flow with highest accuracy, 
even drain compensation can be
calculated.

EL torque control

Less hysteresis from less mechanical
interfaces.

Perfect hyperbolic shape of torque control
calculated in optimized card.

Hydro-mechanic control Electronic control

3© HAWE InLine Hydraulik GmbH | 04.11.2016 3

EM flow control

Pressure peaks less than hydro-mechanic
controller due to very fast operation and
optimized card.

Resposnse time and setting time even
better than mechanic controller.

EP pressure control

Same performance and accuracy as
hydro-mechanic control.

Requested flow with highest accuracy, 
even drain compensation can be
calculated.

EL torque control

Less hysteresis from less mechanical
interfaces.

Perfect hyperbolic shape of torque control
calculated in optimized card.

Hydro-mechanic control Electronic control

3© HAWE InLine Hydraulik GmbH | 04.11.2016 3

EM flow control

Pressure peaks less than hydro-mechanic
controller due to very fast operation and
optimized card.

Resposnse time and setting time even
better than mechanic controller.

EP pressure control

Same performance and accuracy as
hydro-mechanic control.

Requested flow with highest accuracy, 
even drain compensation can be
calculated.

EL torque control

Less hysteresis from less mechanical
interfaces.

Perfect hyperbolic shape of torque control
calculated in optimized card.

Hydro-mechanic control Electronic control

Universal control Control options and combinations

Universal electro-hydraulic control with microprocessor for variable 
axial piston pumps V30 V80

Common description	

For the pump series V30, V80 a regulator kit was developed which consist of a varia-
ble pump with an electro proportional flow control, a digital control card with micro-
processor and according to requirement necessary pressure sensor. 

Compared to well-known hydro-mechanical controls this new technology has the ad-
vantage that with the same hardware all thinkable technical pump controls can be 
realized by adapting the mating software only with small efforts. The features of the 
digital control can be simply and user friendly adapted to the regulated machine by a 
small hand terminal or a laptop. 

100 %

100 %

P 3

P � 2

α 1

0
0

EP pressure control 

Pressure peaks less than hydro-me-
chanic controller due to very fast 
operation and optimized card.

Response time and setting time even 
better than mechanic controller.

EM flow control

Same performance and accuracy as 
hydro-mechanic control. Requested 
flow with highest accuracy, even drain 
compensation can be calculated.

EL torque control

Less hysteresis from less mechanical 
interfaces.

Perfect hyperbolic shape of torque 
control calculated in optimized card.

Hydro-mechanic control Electronic control

Pressure

Fl
ow

Hyperbolic curve of 
constant Torque
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Interface for 
angle sensor

Option Pressure
Control mechanicalServo valve

Pressure sensor

Servo pump

p actual pressure

P set value

α set value

α actual angle 

l valve

p set value

Several options of controlling

α
u

Pressure sensor

P set value

p set value

α set value

Pressure 
controller

Power 
controller

α actual value

p actual value

Valve

XXX sensor
Controller

Controller

Controller

p
u

Digital amplifier and controller
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Applications

Press

Concrete pumpHydraulic test stand

Hydraulic test stand
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Member of the Hengli Group

®

HAWE InLine Hydraulik GmbH

Sperenberger Straße 13 
D-12277 Berlin

Tel: +49 (30) 72088 - 0 
Fax: +49 (30) 72088 - 44

info@hawe-inline.com 
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