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The Journey To Realize Connected Hydraulics And Industry 4.0 
Has Started 

Milestone: 

Connected Hydraulics

Target: Industry 4.0 implemented

in all suitable products 

and services

Today: Reasonably Connected,  

Partly Industry 4.0
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I4.0 System overview for the hydraulics

Hydraulics

Electronics

Control / Software

Sensor technology
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Connectivity of Hydraulic valves and pumps
Machine Control

Industry sectors

Valve w/ integrated 
axis controller (IAC)

Valve w/ integrated 

field bus (IFB)

safety

Pump control:
analog or fieldbus
SYDFE(D)

Valve w/

analog interface 

safety

Identical safety interface for valves (Hardware-signals / safe stop/ safe direction) 

+-10 V

4..20 mA

Prototype, SOP E2018Series Series Series

Valve w/

IO-Link 

New 2017

Connectivity

http://images.google.de/imgres?imgurl=http://www.rotork.com/public/backend/uploads/pageimages/28/355x266_rc_profibus.jpg&imgrefurl=http://www.rotork.com/product/Index/profibusliterature&usg=__1xZtoZWSqPnOhFOQf2I4rC23RUE=&h=266&w=355&sz=11&hl=de&start=36&tbnid=IsP6vYp3YJkzkM:&tbnh=91&tbnw=121&prev=/images?q=profibus+dp&gbv=2&ndsp=20&hl=de&sa=N&start=20
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Motion Control

Motion Control from

Bosch Rexroth

Scalable in 

 Software

 Function

 Communication

 Hardware

 PerformanceIAC-Multi-Ethernet
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What is IO-Link?

IO-Link master

PLC

HEDE104WRPEH

IO-Link devices (actuators and sensors)

IndraControl

S67E

Communication down to field level

Fieldbus

Industrial Ethernet

 I/O technology standardized worldwide for connectivity of 

intelligent sensors and actuators to automation systems

 IO-Link system consists of IO-Link master and IO-Link 

devices (sensors and actuators)

 Point-to-point connection, 

no fieldbus

 IO-Link consortium set up with 90 

manufacturers of actuators, 

sensors and controls, including

Rexroth

 Increasingly establishing as

industrial standard for sensors
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IO-Link Master and Devices

IO-Link master

PLC

HEDE104WRPEH

IO-Link devices (actuators and sensors)

IndraControl

S67E

Communication down to field level

Fieldbus

Industrial Ethernet

 IO-Link master

 Interface to the higher-level PLC via fieldbus

 Control of communication with IO-Link devices (sensors 

and actuators)

 has several IO-Link ports (channels), 

one IO-Link device can be connected per port

 IO-Link devices - sensors and actuators

 Standard devices with analog and/or binary 

inputs/outputs, but with additional IO-Link interfaces

 IODD (IO device description) 

 contains device specific parameter information of the 

sensors and actuators, such as

‒ informationen on identification 

‒ device parameters

‒ as well as process and diagnostic data
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IO-Link products of Rexroth

Proportional valve  

4WRPEH
Pressure switch

HEDE10

IO-Link Master

IndraControl S67E

Rexroth

 Cost reduction through standardized installation

 Standardized, non-shielded M12-cables up to 20 m

 One type of ports for all kinds of devices

 Efficient engineering due to Plug & Play 

 Configuration of all devices with only a few clicks

 Automatic data storage of parameters in the IO-Link 

master and easy replacement of the devices

 Universal usage thanks to open standard

 IO-Link is independent of manufacturers

 Actuator supply of up to 2A, cycle times of up to 400 µs 

 Increase in system productivity

 Diagnostic function allows predictive maintenance 

concepts

 Localization of products in the machine or remotely 
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Proportional valves with digital interface IO-Link

4WRPE10…3X 4WRLE…4X

DBETA..6X DREME..6X (Z)DREE6..1X

Pressure valves

Directional valves

Market 

indroduction

at HMI 2017 

4WRPEH…3X

Future 

consideration

-
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Electronic controlled pump systems

command values

pressure and flow

Electric energy

DFE

DFEn /HS5n

SvP

DRn

HS5(E) FcP

fixed displacement pump

with

variable speed

Variable displacement pump

with

constant speed

Variable displacement pump

with

variable speed

Sytronix 

Hydraulic energy

pressure and flow

M
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FcP

5020

DRn

5020

DRn

7020

SvP

7020

SYHDFED

SYDFED

HS5E

HS5

EFC 

5610

HPC

IndraDrive

IAC-
based

Pump-based

systems

Drive-based

Sytronix systems

Variable-speed 

available in Q4/2017

One tool for

electro-hydraulic 

systems
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AC-motor and variable pump

vs. 

Variable AC-motor and fixed pump

Variable motor and variable pump

vs. 

Variable motor and fixed pump

Noise reduction

Control performance Downsizing of motor

vs. vs.

Swivel angle 

(pump displacement)

AC-motor speed

Pump controller

is 5-10 times faster than 

AC-motor

Variable speed 

vs. 

constant speed

Saving energy

M vs.

p

11KW

22KW

Q

OP1

OP2

M
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∆dB~8dB(A) at 270 bar
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∆dB~12dB(A) at 10 bar

speed (min-1)
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Overview Electronic Controlled 
Pump Systems Sytronix

Pressure / Flow 

Control Systems (p/Q)

Pressure Control 

Systems (p)

Pressure / Flow 

Control Systems (p/Q)

Pressure / Flow & Position 

Control Systems (p/Q, F/x)

SY(H)DFEx

10 ~ 352 kW

DRn 5020 / 7020

4.0 ~ 315 kW*

SY(H)DFEn 5020 / 7020

15 ~ 315 kW

SvP 7020

9 ~ 80 kW

HS5(E)

35 ~ 583 kW

FcP 5020

0.4 ~ 18.5 kW*

P
re

-c
o

n
fi
g
u

re
d
 s

ta
n
d

a
rd

 s
e

ts

* Recommended power values
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MLC for hydraulic drives
 Safety functions –

up to PL e/Cat. 4 in accordance with ISO 

13849 respectively SIL3 in accordance 

with IEC 62061

 Open in programming

 Open programming with IEC 61131-3                   

PLCopen function libraries

 Open in communication

 Connectivity with sercos & Multi-Ethernet

 Open for specific control know-how

 Open controller for custom-designed 

functions  integration of simulation tools 

CommunicationProgramming Encoder

Incremental

Analog

Absolute 

value

Axes

1-Axis

2-Axes
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Highly efficient automation

IP20 Inline Block 

I/O 4 axes  
IndraControl S20

2 axes

Hydraulic axesHybrid drive

(Sytronix)

Electrical 

drive
IAC-Multi-

Ethernet

VT-HMCVT-HPC

Pump

control

IndraControl

L45 and L75
up to 32 hydr. axes

IndraControl

XM21 and XM22
up to. 8 hydr axes

IndraControl

VPBx
up to 45 hydr. axes

HS5

HS5E
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CM-Modul Valve Monitor
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IoT Gateway for a fast way in to Industry 4.0



20 | 55
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Service ODiN (Online Diagnostics Network)

I/ODIGITAL

ANALOG

Visualize

Analyze

ServiceData Security
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Service ODiN (Online Diagnostics Network)

ODiN Video

Vidio/Predictive Maintenance - ODiN [en].mp4
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Fault Detection on a Pump in a Foundry

Result:
Prediction of a bearing fault

Pump fully functional until service

Unplanned stop was avoided

Minimal effect on production, pump was 

changed on a weekend 

Service action:

Pump change
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Products and Solutions
P

ro
d
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, 
s

y
s

te
m

s
 &

 S
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Variable-

speed 

pump drives 

Sytronix

Control 

valves 

IAC Multi-

Ethernet

Power Unit

CytroPac

Hydraulic 

Motion 

Control 

VT-HMC

Power Unit

ABPAC

Hydraulic 

Pump 

Control 

VT-HPC

Self 

Content 

Actuator 

SHA

Control

MLC for 

Hydraulics

Control 

system 

SYDFEx

Predictive 

Maintenance  

ODiN

Drive 

System 

Hägglunds

Drive 

System

Data 

processing 

device 

IoT

Gateway
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Thank you for your attention! 

Questions?

更多的訊息https://www.boschrexroth.com/zh/tw

http://www.boschrexroth.com/zh/cn/trends_and_topics_1/connected_industry/products_14/solutions_for_connected_industry
https://www.boschrexroth.com/zh/tw

