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In industrial hydraulics, shorter cycle times will play a crucial 
role in the future. Increased productivity leads to a rise in the 
required power. This is where the advantages of Sytronix type 
variable-speed pump drives come into their own. While in the 
past hydraulic units were often designed for constant maxi- 
mum power, with variable speed drives they can continuously 
operate at the required level. In addition, they have enough 
reserves for peak powers of above 100 percent.
They allow energy savings of up to 80 percent to be achieved 
while maintaining the same system productivity. Since the 
Sytronix can easily be retrofitted, machine operators can 
immediately reduce their energy consumption considerably 
without major investment.
 www.boschrexroth.com/sytronix

Are You Getting Up to Speed?
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“We are using powerful software instruments  
to make production fit for the future.”

systems that move through the factory and 

carry out added value work on the part to be 

produced during transportation. With the 

expertise Bosch Rexroth has accumulated to 

date in decentralized and networked auto-

mation in many of its plants, we work in con-

junction with our customers to create the 

factory of the future.

Our customers justifiably expect integrated 

solutions. That is why we supply more than 

just excellent hardware and software pro-

ducts. We go through our customers’ issues 

with them and advise them on the most 

effective solution. This collaborative interac-

tion results in innovative and original auto-

mation concepts that ultimately provide 

added value to both partners. Expertise and 

Sincerely yours,

Marc Wucherer, Member of the Executive 

Board at Bosch Rexroth AG

We are well on the way to the factory of the 

future. We have long since managed to net-

work the countless sensors in machines and 

plants, the fundamental requirement for tur-

ning a wealth of data into genuinely valuable 

information. We are using powerful software 

instruments such as data analytics to make 

production fit for the future. In a world that 

demands increasing agility, we need highly 

flexible production, which can automatically 

adjust to the product to be manufactured. 

Machines and plants communicate predomi-

nantly wirelessly, while production equip-

ment is becoming increasingly mobile, with 

the agility to adapt to new production orders. 

One possible example of this new mobile fle-

xibility is provided by autonomous transport 

industry experience come from both sides - 

from the customer and from Bosch Rexroth. 

This results in optimized automation solu-

tions that are amortized quickly and deliver 

sound long-term economic benefits.

Dear readers,
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With Enduroq 3, Rexroth and the Fraunhofer Institute have jointly developed a 

new, more flexible surface technology for corrosion protection on cylinders. The 

next generation of the proven Enduroq 3000 series is based on laser cladding 

technology and replaces the traditional plasma powder arc welding. The new 

method has several advantages: It allows faster production, opens up a more 

flexible range of applications for different materials and - unlike its predecessors 

- can also be used with the CIMS integrated measuring system. Customers can 

now implement measurement and status monitoring in numerous applications, 

even in harsh environments. Enduroq 3 is ideal for applications with greater 

mechanical impacts. With zero porosity and permeability, it guarantees long-

tasting surface protection. 

 www.boschrexroth.com/LHC

Flexible Corrosion  
Protection

� The new Enduroq 3 surface technology opens up a wider 
range of applications in corrosion protection for cylinders. 

Industrial 3-D printing has considerable potential for the economical 

production of smaller batch sizes. Although it is basically a digital 

technology, the individual parts do not engage with each other as 

well as would be necessary for manufacture under mass production 

conditions. Control, measuring technology and software are of 

central importance to automation. They are the only way to make ad 

hoc adjustments to deal with fluctuations during the ongoing 

process and to avoid expensive quality checks and reworking. With 

the highly integrated Slim - Machine - Automation concept, Bosch 

Rexroth minimizes the number of interfaces and provides the basis 

for the fastest possible control behavior and efficient control algo-

rithms.

 

 More information about the Slim-Machine-Automation concept 
 and the possibilities of 3D printing in series production can be  
 found at: goo.gl/577T72

Slim for  
3-D Printing

� Control, measuring technol-
ogy and software are of 
central importance to 
automation of 3-D printing.

drive & controlMOTION
6



For automotive suppliers, in large-scale production every second 

counts. The Bavarian company Behr recognized this and now 

specializes in complete assembly and production systems 

designed to minimize cycle times. For its own assembly line, the 

company uses the ActiveMover linear motor transfer system from 

Rexroth. This ensures that all workpieces arrive at the correct 

place quickly and precisely. Over a distance of 22 meters, it 

delivers them to 37 work stations, where assembly, pressing and 

screwing are performed fully automatically. The ActiveMover 

moves the parts independently of one another to definable 

positions at different rates of acceleration. The transfer system 

accelerates the workpiece carriers up to 40 meters per second. 

This extreme dynamism enables the system to gain crucial frac-

tions of seconds at each station. “We are continuously optimizing 

the modular concept”, says Rainer Hollweck, Project Manager at 

Behr Systems. Further ActiveMover sections and stations can be 

retrofitted.

 www.boschrexroth.com/activemover

Every Second 
Counts

The TS 5 roller conveyor system from Rexroth can now 

transport workpieces even more efficiently. The latest 

generation of the transfer system is tailored to meet 

customer requirements: modular, reliable, efficient. The TS 5 

is designed to transport heavy loads of up to 400 kilograms 

per workpiece carrier, even in demanding environments. 

Rapid planning, easy commissioning and low operating 

costs ensure excellent economic efficiency. Thanks to the 

modular system, existing lines can be flexibly adapted and 

expanded using current or new TS 5 modules. One of the 

new modules is the 3-way switch, which provides added flex-

ibility for branched transportation. The electrically powered 

rotary unit supports changes of direction in four different 

angles. In addition, overlength products can now be trans-

ported in tandem. Integration of the TS 5 into the digital 

production world is possible at any time. 

 www.boschrexroth.com/ts5

Modular  
Conveying

� Even more efficient and robust: the new TS 5 conveyor system.

� The ActiveMover transfer system delivers workpieces quickly and 
precisely from station to station.

7
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In June, Bosch Rexroth in the Czech Republic organized 

a benefit concert in aid of cancer research. The concert 

was held at the Sono Centrum, a modern concert hall in 

the heart of Brno. Led by conductor Robert Wieland, 

the “Bosch string soloists” played classical works by 

Mozart, Schubert, Rossini and Dvořàk for an audience 

of more than 300 customers and employees. At the 

beginning of the evening, Dětřich Robenek (managing 

director of Bosch Rexroth’s Czech division) and Milan 

Šlachta (Bosch director for the Czech Republic and 

Slovakia) presented a donation of 50,000 Krone - 

around 2,000 Euro - to the Masaryk Oncology Institute. 

The donation will support research into identification of 

prostate cancer.

Music for a Good Cause

� Music for a good cause: Bosch Rexroth benefit concert in Czech Republic.

Installing undersea cables involves harsh conditions and huge 

forces. To ensure that the equipment always works reliably, the 

Dutch company Blue Offshore recently had its hydraulics modern-

ized. The company rents specialized cable installation equipment, 

which is based on hydraulic drive and control technology. Hydraulic 

motors power the gigantic cable carousels while hydraulic cylinders 

adjust the cable tensioner, which ensures precise cable routing. The 

Bosch Rexroth service division reviewed, serviced and modernized 

the system. As the capacity of the carousel has been increased by 

80 kilometers of cable, the engineers equipped the cable tensioner 

with a double set of modified hydraulic cylinders and new Häg-

glunds motors from Rexroth. This upgrade enabled the traction 

force of the tensioner to be increased from five to ten tons. In 

addition, the hydraulic unit that supplies the motors has a monitor-

ing system, which enables Blue Offshore to obtain valuable informa-

tion about the state of the hydraulic system. 

 www.boschrexroth.com/offshore

Double Traction Force

� Powerful unrolling - modern hydraulic cylinders assist in installing 
undersea cables.

drive & control
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The Hungarian printing specialists at Varga-Flexo GmbH 

are utilizing Rexroth drive and control technology in 

their new Oktoflex 8-color flexo printing machine. The 

IndraDrive MLC controls the IndraDrive M and C drives 

via sercos 3 interfaces. This guarantees optimum print 

quality and positioning accuracy. The package also 

ensures reliable operation and fast roller changes.

 www.boschrexroth.com/printing

Optimum Print Quality

� The Oktoflex Premium uses Rexroth drive and control technology.

Rexroth supports the extensive flood protection project by Vietnam’s 

largest city, Ho-Chi-Minh City. The company won the contract to supply 

100 hydraulic cylinders and components for 36 hydraulic units for a 

total of eight projects between November 2017 and April 2018. The 

cylinders will be installed in six flood barriers and six locks close to an 

eight-kilometer dike along the Saigon River. The dike is intended to 

protect a total of 6.5 million people against the effects of flooding.

 goo.gl/ALDr7v

Flood Protection

Two marine classification societies in Europe and the USA 

have certified Rexroth’s modular IndraDrive ML universal 

inverters. They meet all the requirements for marine 

applications. The challenge: Reliability in spite of humid-

ity, vibrations, varying temperatures and electromagnetic 

interference. With the certification, design engineers can 

use the drives without needing further acceptance. 

Non-proprietary marine classification societies set global 

technical standards and test the suitability of all relevant 

components and assemblies for ship building and 

offshore applications. All of the drive components have 

successfully passed the extensive tests. 

 www.boschrexroth.com/marine

 IndraDrive ML universal 
inverters have received 
two key certifications.

Reliability on the High Seas

� The Muong Chuoi flood barrier and lock is just part of the huge project.

9
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Data Analytics: How 
Data Represents  
Reality
The wealth of data in the Internet of Things provides numerous opportunities for improv-
ing the quality of decision-making. But only if genuine information can be drawn from all 
those zeros and ones. This is where data analytics comes in.

Having a lot of data is a long way from being a guarantee of better 
decisions. Higher quality is only achieved when data analytics is 
used to obtain a representation of reality from the wealth of raw 
data. Data analytics refers to IT-based analysis methods - intelli-
gent algorithms that turn bits and bytes into valuable informa-
tion. Data analytics involves sorting data by validity, relevance 
and topicality, and then linking it appropriately. This allows pro-
cesses to be controlled in real time - in a factory or on the road.

No accidents in traffic
Let’s stay on the road and look at the issue of assistance systems 
in cars -  radar, lidar, ultrasound and stereo cameras - cars have 
numerous eyes scanning their surroundings. They can detect 
other vehicles, crossing traffic, pedestrians and obstructions - 
but only recently. Valid data was actually available more than a 
decade ago but its meaning remained a puzzle for the software. 
Researchers from the development departments of car manufac-
turers have traveled an arduous path. First of all, they had to use 
sensor fusion to combine the impressions from different systems. 
Only then could intelligent programs be developed to reliably 
detect acute situations in traffic at any time.
While ten years ago it was only possible to establish that there 
was “something” in front of the vehicle, modern driver assis-
tance systems are now able to use the position of the feet, the 
head posture and the direction of vision to reliably identify 
whether a pedestrian will remain at the side of the road or is 
about to start crossing. The systems replicate the human intu-
ition of an experienced driver. In both cases, measures are initi-
ated to avert danger, for example braking or controlled swerving.

Preventive methods in production
In factories, systems are already in use that generate information 
from data at a very high level. Professor Felix Wortmann, scien-
tific head of the Bosch IoT lab at St Gallen University, believes 
that industrial production is on the verge of new business mod-
els. “The next major service wave will be triggered by data ana-
lytics. It is an instrument that can create added value as part of a 
hybrid value creation process.” One example of this is predictive 
maintenance. For example, forward-looking maintenance is in-
creasingly being used in rolling mills in the rubber industry. Be-
cause these production lines normally run continuously on a 
three-shift system, machine availability plays a hugely important 
role. It is ensured by predictive maintenance - for example using 
Rexroth’s Online Diagnostics Network (ODiN).
Instead of maintaining plants according to rigidly defined cycles, 
maintenance with ODiN is forward-looking. The core idea of this 
service package is to carry out maintenance by using a combina-
tion of sensors, cloud-based applications, and machine learning 
methods before a stoppage occurs.

Clever prediction
Based on a range of sensor data, a machine learning algorithm 
determines a normal healthy condition for the plant. ODiN then 
uses a data-based model to continuously calculate the rolling 
mill’s health index. If just a single measured value moves out-
side the tolerance range for a short time, this does not neces-
sarily lead to an intervention. Ultimately, wear can rarely be 
identified from a single signal. However, if the health index de-
teriorates due to changes in the data from several sensors, the 

drive & control
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system warns of a problem. The health index is determined not 
only for the overall plant but for all system-critical components. 
This allows a targeted search for the cause of any faults. In the 
health index reports created on a regular basis, ODiN uses ma-
chine learning to provide appropriate information and helps to 
create specific recommendations for action.

Retrofit for the Internet of Things
To ensure that the method is not only the preserve of new installa-
tions, Bosch Rexroth is offering retrofit options for existing plants. 
The IoT Gateway links existing plants without sufficient connec-
tivity to Industry 4.0 topologies. This allows them to be automati-
cally integrated into higher-level systems and to be used for con-
dition monitoring and data mining. Implementation can be car-
ried out without changing the existing automation solution. 
Configuration of the IoT Gateway is web-based and requires no 
specialist programming. Once the basic setup is in place, the web-
based data analytics server consolidates and analyzes all ma-
chine and process data in order to increase the availability and 
productivity of production plants. Thanks to its predefined math-
ematical methods and visualization, the software guarantees 
straightforward data analysis, making it the ideal solution for 

quality monitoring, process improvement and preventive main-
tenance. The results are outstanding. Production can be planned, 
managed, controlled and monitored in real time, with transpar-
ent access to all components - including actuators and sensors – 
at all times.

Back to the future
The Bosch IoT Gateway enables operators of older machines to 
enjoy the many advantages of the Internet of Things (IoT). To il-
lustrate its capabilities, Robert Bosch’s pedal-powered lathe 
from 1887 has been dragged into the Industry 4.0 age using sen-
sors and software. Thanks to technical support, the lathe is ready 
for Industry 4.0. The Bosch Rexroth IoT Gateway combines sen-
sors, software, and an IoT-capable industrial control, enabling 
the condition of the lathe to be monitored.
The global market for retrofit solutions is worth billions. Market 
observers unanimously agree that the quality of data analytics 
will be crucial to a company’s future success. In times that are 
shaped by huge complexity, rapid dynamism, volatility, and dis-
ruption, only those who are agile when it comes to reacting to 
changes will succeed. The only way to do this is with real time 
control. v

drive & control
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“Data analytics enables us to achieve  
hybrid value creation in industry.”
Prof. Dr. Felix Wortmann, scientific head of the Bosch IoT lab at St. Gallen University, 
explains why it is crucial to always focus on a specific application when using data 
analytics.

Professor Wortmann, is data analyt-
ics the key to solving all problems in 
production?
Wortmann: No, it’s not that simple. Produc-
tion has always been driven by data. Trans-
parency is the prerequisite for improve-
ment. I can only improve if I know what’s 
happening and where I am. What we are 
doing is increasing the resolution -  collect-
ing more data with a greater frequency. In 
medicine, we saw a huge advance from X-

rays to CT and MRT. It fundamentally 
changed medicine. The same kind of thing 
is now happening in production with the 
Internet of Things, Industry 4.0 and Smart 
Service trends. But we’re not starting from 
scratch. For example, in recent decades 
data warehousing has taught us how to in-
tegrate data and systematically evaluate it 
using business intelligence. We are now 
taking the logical next step in the world of 
big data and the Internet of Things.

What is the reward for all the effort?
We are creating added value. If we fit a 
product with sensors and evaluate the 
data generated, we can use data analytics 
to offer additional services. People talk 
about hybrid value creation based on 
products and services. For a long time, 
manufacturing companies have been try-
ing to expand their service business. It’s 
nothing new. However, networking of ma-
chines is now opening up totally new op-

13
03 | 2017 PRESENT



IT
E

M
-H

S
G

 S
t.

 G
al

le
n

Prof. Dr. Felix Wortmann is the 

scientific head of the Bosch IoT lab 

and assistant professor of technology 

management at St. Gallen University 

(HSG). From 2006 to 2009, he was an 

assistant to the executive board at 

SAP AG. Wortmann completed his 

first degree and Masters in business 

informatics at the University of Mün-

ster, before obtaining his doctorate at 

St. Gallen University in 2006. His main 

research interests are in the areas of 

big data, the Internet of Things, and 

business model innovation. His 

interdisciplinary team at the Bosch IoT 

lab is working on issues such as smart 

living & working, smart mobility, and 

machine learning.

portunities to embed services deep in 
products and to expand existing business 
models. Analytics is the fundamental re-
quirement for offering successful digital 
services. The next major service wave will 
be triggered by networking of machines 
and data analytics. Predictive mainte-
nance is just the start.

Is there a perfect way for users to 
familiarize themselves with the issue 
of data analytics?
In production, we still have a way to go. Of 
course, established Internet companies 
like Google have already taken the next 
steps. It is vital that we convince users 
and decision-makers of the specific bene-
fits. It sounds obvious, but amid all the 
hype it’s easy to forget. In many cases, a 
bottom-up method is propagated these 
days. We collect as much data as possible 
and then attempt to derive potential ben-
efits from it. I think that’s too one-sided. A 
top-down method can be just as effective. 
In this case, we first focus on the problem 
and specific data is then studied to iden-
tify potential improvements. 

Is there a basic requirement 
for both methods?
Yes, it’s called agility. Even in traditional 
industries, we have to learn to move away 
from perfection, at least for a while. We 
need the courage to test the market with 
what is known as a minimal viable prod-
uct, and to explore it in practice. We only 
look at scaling if the quick test is success-
ful. In the agile world where we operate, 
exploration is no longer a closed experi-
ment within the company, it takes place in 
the real world with actual customers. We 
need to say goodbye to some of our cus-
tomary practices and established struc-
tures and be ready to go down different 
paths. For example, for decades conven-
tional IT has been trimmed to achieve 
perfection, security and absolute reliabil-
ity. It’s unrealistic to expect a complete 
change of emphasis overnight. It takes 

time. It is crucial to turn our backs on the 
silo mentality and to be brave enough to 
set out in new directions together. We 
need the confidence to try things out, and 
occasionally to fail.

With all the accomplishments of 
data analytics, why do we still need 
practical verification, for example 
real crash tests in the automotive 
industry?
If data analytics is based on models, they 
have to provide an appropriate descrip-
tion of reality. This is more or less suc-
cessful depending on the application 
field. The complexity of a field and previ-
ous experience are crucial factors here. 
For example, we have come a very long 
way in the automotive industry. But we 
still need extensive crash tests today to 
validate our models. Weather forecasting 
models only work in the short term. In 
the longer term, the complexity is too 
great. There are simply too many influ-
encing factors that we cannot accurately 
represent in models. A universal system 
that transforms a truly Babylonian diver-
sity of influencing factors into an under-
standable whole at the press of a button 
is a vision that has been around for de-
cades. But even the most recent achieve-
ments in artificial intelligence are a long 
way from turning this vision into a reality.

What is noticeable about the
examples is the question of the 
social relevance of data analytics.
That’s right. Every technology is initially 
neutral. As a result, we have to actively 
shape our future and steer developments 
onto the right tracks. This needs to in-
volve everyone, whether they are an em-
ployee, CEO, researcher, or politician. v
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Waves on demand
For centuries building new ships depended on experience only. The rise of  
hydrodynamic research delivers precise knowledge for reliable, safe and economical 
solutions. Bosch Rexroth supports this research since 27 years.

With decades of experience, Bosch Rexroth supplies wave ge-
nerator systems to universities and research laboratories world - 
wide to serve scientific research on models of ships, offshore 
constructions, artificial isles, harbor designs, erosion on dunes 
and stability of dikes. Validation of designs are important for 

investments in offshore applications. Several types of wave 
generators are realized for deep- or shallow water applications 
with different principles of wave generation — as you can see in 
the following milestones of Rexroth projects. v

Now and in the future Several Customers from all over the world are working with wave genera-

tors made by Bosch Rexroth. With regularly new contacts, the division is still expanding. Until now, computers cannot simulate the 

behavior of a ship or offshore construction exactly and therefore models are still need to be tested in basins. With a growing market 

for efficient and alternative propulsion systems for ships, offshore exploration of oil and gas, but also minerals in very deep water, 

changing world climate and study on renewable energy sources, research is more important than ever. Accurate research in basins 

with a reproduction of the scaled environmental conditions, is the best way for making predictions on the behavior in real world.

1991 

The “active reflection compensa-

tion” (ARC) was developed. When 

waves hit the wall of the testing 

basin or a model, a part of the wave 

energy will reflect and disturb the 

succeeding waves. These reflecting 

waves can be compensated by ARC: 

an extension of the control system 

that measures on each waveflap the 

waterheight and compensate the 

position of the wave flap for the 

required waterheight.

Turn from hydraulic drive to an 

electrically driven wave generator. 

Today’s digital systems have high 

accuracy and repeatability, com-

pared to the old analog systems 

that always required adjustments 

and calibrations.

1997 2000

Mannesmann Rexroth receives a  

special request from ThyssenKrupp: 

Whether it is possible to apply a wave 

generator for Indonesia? The devel-

opment of the hydraulic servo drives 

gives the opportunity to generate 

waves with a position controlled sys-

tem, first with analogue electronics. 

In total more than 200 drives working 

together in one system. After suc-

cessful supply, the next request from 

the market follows automatically. The 

division “Hydrodynamic research” is 

founded.

15
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“From production worker  
to creative maker.”

What does the future of networking in factory automation look like?  
Prof. Dr. Jörg Franke and M.Sc. Hans Fleischmann talk about the current situation,  

the biggest changes and the role of people.

How do you see the current situation 
regarding digitalization in industry?
Franke: For those of us involved in production automation, the 
issues of digitalization and networking are far from new. In to-
day’s factories we have control technology that is digitally based 
but is often networked using proprietary and closed field bus 
systems. What is new is the spread of service-based architec-
tures and Internet technologies in manufacturing industry, at the 
meeting point of information and automation technology. The 
primary focus is on developing supplementary digital services in 
value creation networks, bringing added value in industrial pro-
duction and enabling further increases in efficiency.

In which areas is there the 
greatest need to catch up?
Fleischmann: We still have lots of old equipment that needs to 
be taken into account and migrated. We are doing relatively 
well when it comes to new systems. Looking at Rexroth’s prod-
ucts, for example, in terms of the computing platforms and 
communication standards we have numerous opportunities for 
realization of supplementary Internet-based services as part of 
Industry 4.0. However, we lack training concepts. In the future, 
conventional mechanical engineering companies will increas-
ingly have to address issues that fall into the area of informa-
tion technology. As a University, we work with partners from in-
dustry to offer appropriate training programs. Overall, the is-
sues of standardization and interoperability in value creation 
networks are gaining in relevance. Solutions such as Automa-
tionML and OPC UA already exist, but in many cases are inade-
quately integrated. I think there is a need for software provid-
ers to act - particularly in the area of CAx. Ultimately, the aim is 
to establish dynamic value creation networks that can be opti-
mized in terms of the traditional criteria of costs, time, and 
quality.

In which area should we expect 
the biggest advances in networking?
Fleischmann: We have already reached a good position in soft-
ware. Using software development kits, you can now easily es-
tablish semantically described interfaces with IoT capability. In 
terms of hardware, we have to become more compact. For ex-
ample, sensors need to integrate directly into mechanical com-
ponents. In the FAPS research project PreSense, we are work-
ing on seamless integration of sensors with direct printing of 
conductor paths. Ideally, we will be able to use energy harvest-
ing to supply integrated components with the required energy 
and have them communicating using appropriate communica-
tion standards like Bluetooth LE. However, that will take a big 
step forwards.

drive & control
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Prof. Dr.-Ing. Jörg Franke is the 

holder of the chair in production 

automation and production systems 

at the Friedrich-Alexander University 

Erlangen-Nuremberg. His focus is on 

automation technology and mecha-

tronic systems that benefit humanity 

through interdisciplinary development 

and integrated optimization.

M. Sc. Hans Fleischmann is a 

researcher and PhD candidate in pro-

duction automation and production 

systems at the Friedrich-Alexander 

University Erlangen-Nuremberg. As part 

of his dissertation, he is investigating 

the design and implementation of 

cyber-physical production systems for 

technical diagnostics applications.

What role will people play in a 
networked production environment?
Franke: It’s absolutely crucial to emphasize that people will not 
disappear from production. But that doesn’t mean the level of 
automation will not continue to increase. There will be new con-
cepts such as human/robot collaboration, which will lead to fur-
ther reductions in the amount of manual work. As a result, the 
role of people will change from production workers to creative 
makers and designers. For example, in Erlangen we are working 
on the S-CPS project, which involves creation of a resource 
cockpit for socio-cyber-physical systems in maintenance. It is 
all about defining degrees of freedom. What is done by the intel-
ligent system and how can human input be used to improve clas-
sification and diagnostic capabilities in the production system. 
How can I use people’s experience and cognitive abilities in line 
with resulting cyber-physical production systems? On this basis, 
further automation of planning activities is possible.

Networking extends over company boundaries. 
How does this reconcile with data security?
Franke: When we talk about networking, value creation net-
works and traceability, this necessarily involves increased data 
exchange. Depending on the application and privacy require-
ments, we need to define the level of data security that is really 
necessary. There are already numerous technologies that sup-
port data security considerations. We have certified encryption 
mechanisms that help us to exchange data securely, as well as 
new concepts such as Blockchain, which are starting to move 
across from IT into manufacturing. However, support from legis-
lators is necessary when it comes to the challenges associated 
with data ownership, so that industrial solutions can operate 
within a legally secure framework. At FAPS, in the area of Elec-
tronic Manufacturing Services (EMS) we are establishing con-
cepts and systems that allow efficient, highly networked cooper-
ation. For example, they enable EMS companies with their small-
volume production to work more closely with large companies.v

 Read the entire interview with Prof. Franke and M.Sc.  
      Fleischmann at www.boschrexroth.com/trends-and-  
      topics.
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100 Cycles 
per Minute

The HP70 handling unit from the automation specialist WEISS is  
lightning fast and perfectly suited for networked production.  

Open core technology from Rexroth makes this possible.

drive & control
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Just looking at the HP70 handling unit from WEISS GmbH is 
enough to make anyone dizzy. At lightning speed, the gripper 
shoots forward, lifts the workpiece, rapidly moves back slightly 
and puts it down again. This process is repeated a hundred 
times a minute. Pick and place applications such as this are 
used in production in numerous sectors, including automotive, 
electrics and pharmaceuticals. Short cycle times and high ma-
chine productivity are essential in these industries. In addition, 
these sectors have hugely diverse product ranges that require 
flexible machine solutions with Industry 4.0 capability. The 
HP70 from WEISS meets all of these requirements. The automa-
tion company was established in 1967. Its headquarters is in 
Buchen, around a 90-minute drive north of Stuttgart, and it em-
ploys around 400 people worldwide. In addition to rotary ta-
bles and linear assembly systems, the company’s core business 
includes handling solutions. In the HP70, the specialist has de-
veloped a more compact, high-precision and faster handling 

unit than has ever been seen on the market. This is possible in 
part thanks to Rexroth drive and control technology.

Lean solution
The handling modules operate with just two linear motors po-
sitioned one above the other. The Z-stroke is generated by 
shifting the linear motors towards one another. This enables 
them to lift or lower a gripper by up to 70 millimeters using a 
shared mechanism. Detlev Philipp is responsible for software 
and drive technology at WEISS: “Over the years, we have de-
veloped a complex coordinate transformation for this virtual 
Z-axis and implemented in the C programming language.” 
WEISS therefore required drive and control systems that would 
allow problem-free integration of this expertise that is embed-
ded in the software. The design principle involving just two 
linear motors means that the HP70 only has a width of 60 milli-
meters. 

  A highly dynamic manufacturing 
application consisting of the HP70 
handling unit and indexer from 
WEISS GmbH.
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Open Core Technology

With Open Core Interface for Drives from Rexroth, programmers 

can use a wide range of operating and development systems and 

directly access the drive-integrated motion-logic system and 

drive functions of the IndraDrive family from their usual environ-

ment. 

Supported operating systems for Rexroth IndraDrive:  
Windows (Microsoft), Linux, iOS (Apple), Android (Open Hand-

set Alliance), Windows Phone (Microsoft) 

Development environments: 
Visual Studio (Microsoft), Office applications (Excel, Word, 

PowerPoint) (Microsoft), Eclipse (Eclipse Foundation), Mono 

(Xamarin)

Programming languages:
C#, C / C++, Visual Basic, Visual Basic for Applications, Java, 

JavaScript, G (LabVIEW), Matlab script language, Python, 

Node.js

Easy integration
WEISS found the perfect solution in Rexroth. The IndraDrive 
servo-drives with integrated motion-logic system have a Multi-
Ethernet interface for all standard Ethernet protocols. WEISS is 
able to implement the sophisticated software it has created in 
the IndraDrive family with no complications. Rexroth’s Open 
Core Interface for Drives interface technology makes this possi-
ble. The technology supports a variety of different program-
ming languages, development environments, and operating sys-
tems (see box). The drives also have an integrated web server, 
through which users can access parameters and status informa-
tion. However, a customer-specific web server can also be used 
if required. Thanks to this technology, WEISS is able to integrate 
the proprietary software that the company has recently devel-
oped for commissioning, diagnostics, and operation. The ad-
vantage of the web technology is that it is independent of termi-
nals and no programs have to be installed, as all interactions are 
carried out in the web browser interface. The drive technology 
has one other major advantage: WEISS does not require sepa-
rate control hardware, thus saving space in the control cabinet. 

Ready for Industry 4.0
The HP70 is designed to enable it to be incorporated into Indus-
try 4.0 environments. As a freely programmable module, it 
adapts to new conditions in response to simple software com-
mands from the networked environment and creates a decen-
tralized control loop. The feedback of position, process forces 
and speed supports Industry 4.0 approaches to quality assur-
ance and digital lifecycle management. Users can thus capture 
all of the process data for each individual product. 

The IndraDrive’s Multi-Ethernet interface – a single piece of 
hardware covering all standard protocols – allows seamless data 
exchange. The interface opens up numerous possibilities for 
communication between machines. As a rule, WEISS equips 
each handling unit with its own decentralized intelligence. “The 
end user can always immediately see which controller belongs 
to which axis and can diagnose problems very quickly,” says To-
bias Frank, who is also responsible for software and drive tech-
nology at WEISS.

Simply safe
Particularly on high-dynamic drives, safety always plays a major 
role. “Our minimum level always comprises at least  ‘Safe Torque 
Off’ (STO). The Safe Motion feature on the IndraDrive allows us 
to achieve safety level SIL2”, says Detlev Philipp, emphasizing 
another important benefit. IndraDrive provides certified safety 
functions and thus enables automation solutions complying 
with relevant standards to be created without the need to use a 
higher-level control. WEISS is able to configure the safety func-
tions very easily. It is also possible to directly connect active 
safety elements to the IndraDrive. 
Customers certainly appreciate the combination of productivity, 
safety in conformity with standards, and Industry 4.0 capability. 
The HP70 is one of WEISS’s most successful products, and turn-
over is continuously growing. v

Contact: Michael Haun, Bosch Rexroth AG, Germany 

Phone: + 49 9352 18-4538, michael.haun@boschrexroth.de
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Working Well in Wet Conditions
Ball rail systems enabled a Canadian manufacturer to develop a unique 
agri-food processing machine.

Jalbert Automatisation is a leader in customized solutions for the 
pharmaceutical, cosmetics, agri-food and chemical sectors, and 
has completed hundreds of projects with major companies 
around the world. Known for its beltorque® technology that uses 
two sets of lateral belts to screw and tighten caps instead of the 
discs found on conventional inline cappers, the company based 
in Quebec, Canada, is enjoying impressive growth, explained 
Steve Boissonneault, General Manager. “By the end of the year, 
we will have more than fifty employees compared with about 
twenty just sixteen months ago. And, in the last four years, we 
have tripled our sales.”

Unique Projects
Jalbert Automatisation has also made a name for itself by deliver-
ing one-of-a-kind machines. They include a bottle orienter as 
well as a “bottle unscrambler” for a body-care company. More 
recently, the company designed a very special machine for a cli-
ent from the agri-food processing sector. As pointed out by Steve 
Boissonneault, General Manager, “This machine is one-of-a-kind 
in the world. It does what no other machine can do and does so 
with incomparable regularity and reliability.” It’s a very unique 
three-step technology that does what needs to be done on the 
product it receives, handles or rejects.

Corrosion-resistant
Made entirely of stainless steel, this machine can be thoroughly 
washed down with water, which is always a challenge for design-

ers. The machine was equipped with guide rails made by Bosch 
Rexroth to move the delta robot so it can perform the three-step 
process for which it was designed. “We chose these rails because 
of their intrinsic quality and because they could easily be in-
stalled on a machine that could withstand being thoroughly 
washed with water”, states Steve Boissonneault, General Manager. 
The NRFG ball rail system is ideal for use in wet working condi-
tions. The profiled rail and the ball rail system are both made of 
corrosion-resistant steel and can withstand relative humidity 
above 70 percent and temperatures above 30° Celsius for an in-
definite period.

Working in Partnership
Both companies started working together two years ago. Bosch 
Rexroth has since delivered Linear Motion and Drives and Con-
trols technology along with technical assistance in selecting mo-
tion control components as well as training support. “We are not 
just a supplier, but first and foremost a manufacturing supplier 
partner”, stresses Nelson Pacheco, Technical Consultant, Fac-
tory Automation, at Bosch Rexroth Canada. v

Contact: Nelson Pacheco, Bosch Rexroth Canada Corp., Canada 

Phone: +1 450 928-6649, nelson.pacheco@boschrexroth.ca

 This one-of-a-kind 
machine by Jalbert 
Automatisation is 
equipped with NRFG 
ball rails by Rexroth.
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In Just  
Half the Time

For the first time, Bosch Rexroth delivered a system of Active Heave Compensation  
in the U.S. to be added to an offshore crane of lift boat builder EBI. The project  

was a challenge for both partners – technologically and because of a tight schedule.

� EBI Active Heave Compensated Crane aboard the Maridive 235 Offshore Support Vessel.

drive & control
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Founded in 1949 as a universal repair service, Elevating Boats, 
Inc. (EBI) evolved into a lift boat specialist by developing an ele-
vated barge to provide stable platforms for the oil and gas indus-
try in the Gulf of Mexico. Today the company is based in Houma, 
Louisiana, operates 26 lift boats in the Gulf and is, according to 
its CEO Ken Serigne, “the only designer, builder and operator of 
lift boats.” EBI was approached by a client needing a telescopic 
box boom offshore crane with Active Heave Compensation (AHC) 
of the main winch. As it was a new area for EBI to be in, Bosch 
Rexroth was contracted for the job. It was the company’s first 
AHC project in the U.S.

Preferred Technology
AHC was the preferred technology because of its ability to com-
pensate for the relative motion between the ship and sea bottom 
in offshore operations. It increases safety by reducing the influ-
ence of waves on the load being lifted and is realized with 

Rexroth’s dynamic winch drive system with speed and torque 
control of the main winch. The company supplied the hydraulic 
power unit, components, accumulators, winch hydraulic motors, 
load holding manifolds, mobile control valve assembly and con-
troller. The Norwegian partner Scantrol provided the AHC con-
trols.

Five Instead of 10 Months
The biggest challenge with the project was time. “This is a case of 
an impressively fast accomplishment,” states Joe Sabbia, appli-
cations engineer for Marine & Offshore industry at Bosch 
Rexroth. “We had to start with detailed engineering in the quota-
tion phase. The entire project would normally take 10 months. 
We did it in five.” The timing was also achieved by  designing a 
more simplified, efficient system with an open circuit hydraulic 
drive concept including the mobile pump A15 VLO 280 with high 
power density, and the mobile, flow sharing M7 valve . The proj-
ect involved the three factions EBI, Bosch Rexroth and Scantrol 
working simultaneously on their own and then combining to put 
it all together – an intentional process that leveraged everyone’s 
individual expertise to then come together quickly. 

Joining Forces Together
The project was a learning curve for everyone involved. Ken 
Serigne states: “This first AHC crane commissioned in the U.S. is 
a good example of state-of-the-art electronic controls being used 
in existing hydraulic concepts to make them smarter. We were 
doing things that we thought were impossible.” Teamwork was 
essential in the success of this project, with the three partners 
joining forces together.

Success Opens New Doors
The crane was constructed in Ponchatoula, Louisiana, and then 
traveled to Singapore for installation and final commissioning on 
board the vessel. Now, the vessel is operating in the Mediterra-
nean. The crane supports offshore construction and diving oper-
ations and is working well. EBI sees this success as being impor-
tant to its oil and gas industry business, but also as a way to 
expand into other industries and types of operations. Says Ken 
Serigne: “This crane opens a new door for us. We’ll put it on a va-
riety of vessels worldwide and can use it to get into other types of 
construction projects on the water.” v

Contact: Wim Boogert, Bosch Rexroth Corp., U.S.A. 

Phone: +1 281 477-2403, wim.boogert2@us.bosch.com
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Intelligence 
for lasers
Han’s Laser has been equipping its 
machines with drive technology from 
Rexroth for many years. The engi-
neers have now also opted for Indra-
Motion MTX control technology from 
Rexroth for its new laser cutting 
machine. It even protects the Chinese 
company from counterfeit products.

For approximately four centuries, the Han dynasty ruled the 
Chinese Empire. These times are long gone, however the name 
of this influential royal family still lives on: the so-called Han 
Chinese are the largest population group in China today. Chi-
na’s leading manufacturer of laser machines has therefore 
named itself Han’s Laser. The company, which was founded in 
1996, is situated in the million-strong metropolis of Shenzhen, 
located to the north of Hong Kong, and employs some 8,000 
people. The production portfolio includes more than 200 dif-
ferent models of laser marking, laser welding and laser cutting 
machines, all of which are used in a wide variety of industries, 
from automotive suppliers to computer and toy manufacturers. 
The requirements are the same everywhere: The machines 
need to work in a fast, precise and reliable manner. A new 
high-end laser cutting machine, which can cut virtually any 
shape into different metals, does just that. 

Drives for five axes
With regard to drive technology, the engineers at Hans Laser 
quickly realized which solutions should be used: IndraDrive 
systems and IndraDyn servo motors. Managing Director Chen 
Yan explains: “We have been working with Rexroth drives since 
2005, and we have had very good experiences.” In the laser 
cutting machine, the drives power five axes, which precisely 
move the head of the solid-state laser over the sheet metal be-
ing machined. Yet drive technology is only as good as its con-
trol technology. “The control is essentially the machine’s brain. 
We knew that Rexroth also has expertise when it comes to CNC 
control. We decided on a solution from Rexroth for the laser 
cutting machine because the cooperation has always been ex-
cellent,” says Yan.

� The laser cuts up to 200 meters into sheet metal per minute.
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The requirements for the control of laser technologies are 
slightly different from those for traditional metal-cutting CNC 
machine tools used for turning, milling or grinding. Yuan Jiang, 
National Sales Manager at Rexroth China, explains: “In terms 
of laser cutting machines, there are a number of special fea-
tures, such as automatic height control, laser power control, or 
the so-called retrace function. This is when the machining 
head moves back along the contour that the laser has already 
cut into the sheet metal.” This maneuver is necessary when the 
laser restarts after stopping. “Such functions are not needed 
for metal-cutting machines.” 

Fast and precise
With IndraMotion MTX, Rexroth has developed a CNC platform 
that can be integrated into many different CNC machine tools 
as well as laser cutting machines. The modular design of the 
hardware and software makes it all possible. “We have spe-
cially adapted the control functions to the demanding tasks of 
laser technology,” says Jiang. Han’s Laser is equally convinced: 

“The quick reaction times and the optimum speed guidance fit 
the requirements of our machine perfectly,” according to Yan. 
The machines performance clearly demonstrates this: The la-
ser cuts up to 200 meters into sheet metal per minute. And with 
perfect reliability: The machine is designed for 24-hour opera-
tions and therefore ideal for mass production. A further advan-
tage is the minimum amount of maintenance.

Protection from counterfeiting
Those who are successful naturally attract copycats. That’s 
why it was important to Han’s Laser to be able to integrate its 
own software and make it not so easy to copy. “We’ve built up a 

lot of expertise and we naturally want to protect it. We also 
wanted to have open interfaces so that our programmers can 
quickly respond to individual customer requests. Open tech-
nology was therefore very important to us so that we can al-
ways access the control core,” says Yan. The Open Core Inter-
face software technology allows direct access to drive and con-
trol functions with high-level language-based applications, as 
well. The integration of a company’s own software into 
Rexroth’s systems is therefore very simple. “Through individ-
ual programming we can implement new customer demands 
faster than the competition for example and that’s something 
that nobody can copy,” Yan states with emphasis. He is pleased 
with the outcome. “With regard to the laser cutting machine we 
are impressed not only in terms of the technology, but 
Rexroth’s consulting expertise has helped us tremendously 
with the development.”  v

Contact: Jiang Yuan, Bosch Rexroth China 

Phone: +86 021 2218-6086 Yuan.Jiang@boschrexroth.com.cn 

Peter Berens, Bosch Rexroth AG, Germany  

Phone: +49 9352 18-5899, peter.berens@boschrexroth.de

� Han’s Laser employs some 8,000 people and the production portfolio includes more than 200 different models of laser marking, laser welding and 
laser cutting machines.
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On the Series 8000 self-propelled forage harvesters, John Deere is using 
a new hydraulic concept developed in conjunction with Bosch Rexroth for 
the header and feed roll drive.

Two Circuits –  
Five Functions

The combination of the hydrostatic circuits for the header 
and feed roll drive allows a stylish implementation of two key 
additional functions on the forage harvester - the sharpening 
function for the knives on the cutterhead and the cutterhead 
braking function. Both functions utilize the fact that the 
header pump and the cutterhead are attached to the same 
drive. This enables the header pump to be used as a hydro-
static drive or for braking the cutterhead. During harvesting, 
the cutterhead is powered by a belt drive. This guarantees 
high efficiency of the machine’s main drive.

Header drive
The header drive is a hydrostatic circuit with axial piston 
variable pump (A) in swashplate design, including electronic 
proportional control (EP) and an axial piston constant motor 
(B) in bent axis construction. In addition to the flexibility in 
terms of positioning of the hydrostatic units, this adjustable 
drive allows easy adaptation to different header types as well 
as electronic speed control, for example for different har-
vesting speeds. In case of overload, the hydraulic system has 
automatic torque limitation thanks to the high-pressure re-
lief valves on the pump (A). Reversal of the header is possible 
by swiveling the pump to the other side.

Feed roll drive
The feed roll drive is a hydrostatic circuit with axial piston 
variable pump (C) in swashplate design and an axial piston 
variable motor (D) in bent axis design from Bosch Rexroth. 
Both units have electronic proportional control (EP). As the 
cutterhead runs at a constant speed, the feed roll defines the 
cut length of the crop. To cover the entire cut length range, in 
addition to the pump the motor has continuously variable ad-
justment. In turn, this allows continuously variable adjust-
ment of the cut length. In case of overloading, the system is 
equipped with a “hydraulic clutch”: Opening the high-pres-

sure relief valves on the pump limits the torque in the drive 
to a pre-defined value. This prevents damage to the drive sys-
tem. 
A further advantage of this system is the possibility of revers-
ing the feed roll drive independently of the cutterhead. This 
enables foreign particles to be removed from the feed rolls 
even when the cutterhead is stationary. To do this the pump 
(C) is moved over center to the other side and thus the direc-
tion of rotation of the feed roll motor (D) is reversed by the 
reversal of the oil flow.

Feed roll drive quick stop
As the feed roll drive is part of the closed hydrostatic circuit, 
it can be stopped by “reversing the high-pressure side”. To 
prevent any foreign particles that get in from damaging the 
cutterhead, the pump (C) is swiveled as quickly as possible 
from the maximum swivel angle Vgmax to zero and, at the 
same time, the motor (D) is adjusted from its current dis-
placement Vg (depending on speed/cut length) to the maxi-
mum displacement Vgmax. This causes a brake pressure to 
build up on the opposite side of the closed circuit. The motor, 
which is powered by the inertia of the feed roll, is stopped 
within the required braking time. The patented open loop 
control for this system is extremely reliable and operates 
without additional hydraulic or mechanical brake valves. The 
weight of the machine is reduced and wear of the compo-
nents is prevented.

Brake function of cutterhead
As soon as the driver leaves the driver’s seat, the cutterhead 
must be stopped within a defined time to prevent potential 
injuries. This function is achieved by switching over the valve 
block (E). The header pump (A) is connected to the feed roll 
pump (C) to form a new closed circuit and the feed roll motor 
(D) is swiveled to Vg = 0. As mentioned above, the header 
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pump (A) is attached to the same drive as the cutterhead, i.e. 
it is connected directly to the cutterhead. The mass inertia of 
the cutterhead thus drives the header pump (A) and the feed 
roll pump (C) is swiveled to Vg = 0. This causes a brake pres-
sure to build up, which stops the cutterhead. A pressure re-
lief valve on the feed roll pump (C) limits the maximum brake 
pressure. The brake power can be adjusted using the swivel 
angle of the header pump (A). To stop as quickly as possible, 
the header pump is set to the maximum swivel angle. The 
cutterhead is therefore stopped without any additional com-
ponents.

Knife sharpening on the cutterhead
To sharpen the knives, the valve block (E) creates a new hy-
drostatic circuit with the feed roll pump (C) and the header 
pump (A). For this function, the header pump (A) connected 
to the cutterhead drive now operates as a motor and is driven 
by the feed roll pump (C). Overcenter movement of the feed 
roll pump (C) onto the other side reverses the direction of ro-
tation of the cutterhead, i.e. it rotates backwards. The grind-
ing stone for sharpening the knives is moved into position. 
No further components are required for this function.

Intelligently linked
The header and feed roll drives on the 8000 Series self-pro-
pelled forage harvesters from John Deere intelligently com-
bine the two hydrostatic circuits. This enables the weight to 
be reduced and makes the machine layout simpler, not only 
reducing costs but also improving the reliability of the forage 
harvester. The patented quick stop function in particular 
shows how close cooperation between the machine manufac-
turer and supplier can result in innovative, application-spe-
cific solutions. v

Contact: Thomas Rapp, Bosch Rexroth AG, Germany 

Phone: +49 07308 82-3639, thomas.rapp2@boschrexroth.de

Header drive circuit: Variable pump  (A) with fixed motor (B), feed roll drive circuit 

(with quick stop function): Adjustment pump (C) with variable displacement motor (D), 

circuit for cutterhead brake function and sharpening the knives: Variable pumps (A + C) 

connected via valve block (E) 
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A Partnership  
Takes to the Skies

Unimec masters a new challenge in the aerospace sector by implementing  
the Rexroth PLSA Planetary Screw Assemblies in their mechanical jacks.

Steadfastness and faith in their abilities – these qualities of the 
Maggioni family make the story of their company Unimec a suc-
cessful one. The family-owned business boasts an all-Italian 
jack production. It is recognized worldwide for its ability to con-
ceive one-off solutions for a wide variety of design needs in ev-
ery sector: raising, pulling, moving and realigning any type of 
load with perfect synchronism, from precise mechanical move-
ments to the lifting of hundreds of tons. 60 percent of Unimec’s 
production relates to fully personalized products. 

Wanted: reliable jack for heavy tasks
A new challenge appeared for Unimec when an important player 
in the aerospace sector contacted the company for a jack able to 
sustain the testing of one of the essential movement compo-
nents of an aeroplane. The new testing machine, that runs 24/7 
to examine certain mechanical components, that then have to be 
assembled on the plane, was unable to carry out the fatigue tests 
correctly with the traditional mechanical systems available: 
There was a serious problem of reduced dimensions, significant 
loads, speeds to be sustained, notable work cycles and high ma-
chine durability.
Unimec decided not to waste the chance to “take to the skies” 
and immediately contacted its long-term partner Bosch Rexroth 
for technological support. The task was to create a jack that 

lived up to the expectations, meeting the required standards 
and proving fully reliable. Bosch Rexroth proposed a mechani-
cal solution with a high technological value: The special techno-
logical characteristics of the Rexroth PLSA planetary roller nuts 
and screws  proved that they were equal to the challenge, allow-
ing Unimec to meet the customer’s request in just six weeks and 
also fulfilling the time and cost requisites laid down by the de-
sign study.

Happy ending
Synchronous satellite roller technology can handle loads three 
times greater, for the same size, compared with a traditional ball 
screw. And compared with hydraulic solutions, it ensures high 
precision and repeatability in every movement phase, thanks to 
the electronic control. The Unimec jacks were coupled with 
PLSA screws of diameter 48 and and PLSA screws of diameter 
39, ensuring optimal dynamic and static load capacities – leaving 
all partners in this project totally satisfied. v

Contact: Massimo Gattillo, Bosch Rexroth S.p.A., Italy 

Phone: + 39 02 92365-661, Massimo.gattillo@boschrexroth.it
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Pioneering Work  
Under the Sea
When Large Diameter Drilling (LDD) wanted to deploy piles for a new offshore wind 
farm, absolute precision was key. That’s why the company choose a new way of work-
ing that had not been used before.

Wind farms are becoming increasingly popular as 
they can generate vast amounts of energy in an envi-
ronmentally friendly way. Their use offshore has 
many advantages, one being that wind speeds are 
typically higher compared with on land, so the con-
tribution in terms of electricity supplied is also 
higher. LDD specializes in subsea foundation instal-
lation services and was keen to improve its current 
methods of subsea piling – placing piles (the bases on 

which wind turbines are located) individually – with a 
faster and more integrated, truly intelligent system. 
In this specific case, LDD sought to optimize both the 
performance and efficiency of their template used for 
deploying piles at a new offshore wind farm, located 
65 kilometers off the Baltic coast.

The project itself involved the deployment of 70 wind 
turbines in the sea, which had a maximum sea depth 
of 100 meters. These would be positioned on four 
subsea piles which needed to be a specific distance 
apart with minimal margin of error. With each pile 
weighting up to 175 tons, being 62 meters long and 
2.7 meters wide, the template used to accurately 
align the piles was of significant importance. This 
type of project would be challenging on land, let 
alone when considering the other factors faced at 
sea, such as current, pitch, yaw, and gusty winds.

Exploring new horizons
Traditional piling methods position and align each 
pile sequentially with each subsequent pile location 
measured from its predecessor. However there are 
many factors that the process must compensate for. 
Therefore the idea of an ‘intelligent template’ – one 
that can continuously react to changes in challenging 
conditions, with a degree of control and automati-
cally correcting the positioning and angle of the pile 
during installation – was a concept initially thought 
out by LDD. With the help of Bosch Rexroth’s innova-� The Template: LDD’s 400 ton template used to deploy 175 ton piles into the 

seabed.
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tive thinking, a bespoke hybrid solution was de-
signed and developed which continually monitors 
and ensures the accurate positioning of the piles 
through the creation of a reactive template.
Rexroth’s role was to draw on its extensive experi-
ence to design the hydraulic and control system, ver-
ify its effectiveness and suitability, then select the 
most appropriate materials capable of withstanding 
the uniquely challenging operating environment. 
Such a system was unprecedented and required ex-
tensive virtual testing to mitigate both technical and 
commercial risk, before it could be implemented in a 
real application.

Unprecedented precision
The resulting precision heavy-duty electro-hydraulic 
control system delivered unprecedented accuracies 
beyond the scope of traditional methods. Unlike tra-
ditional techniques, the new active template pre-
sented the ability to simultaneously hold the four 
piles together as a ‘set’, as it optimized the position-
ing of each pile with a ‘group’ reference including: 
the seabed, the template and the adjacent pile. This 
saved a considerable amount of time, and ultimately 
money, which could typically reach a six-figure sum 
each day. The final system included fault level detec-
tion, with algorithms allowing the generation of error 
signals which, combined with predictive technology 
enabled the control system to deliver sequential cor-
rection.

The system proved ideal in this application, but per-
haps more importantly its capabilities are now being 
explored for other challenging applications where 
the accurate positioning of machinery and compo-
nents is vital for safety and operational reasons. v

Contact: Martin Hoskins, Bosch Rexroth Ltd., Great Britain 

Phone: +44 7768 705891, martin.hoskins@boschrexroth.co.uk

� Bosch Rexroth’s precision subsea Electro Hydraulic Equipment.
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We often refer to hydraulic fluid as the “lifeblood” of hydraulic 
systems, because it not only transmits power through the system, 
but also transfers heat, lubricates and cools bearings, maintains 
pH, and removes water, oxygen and other contaminants. Ineffec-
tive hydraulic fluid can be both costly and harmful. Therefore 
choosing a high-quality hydraulic fluid is an important decision, 
and one that should not be rushed. Taking a few of the following 
factors into account will help when making a decision.

What kind of fluid do you need?
The range of hydraulic fluids has significantly expanded in re-
cent years. Most hydraulic fluids are oil-based, the most popular 
of which is mineral oil. Synthetic, biodegradable and water-
based fluids are also available. With so much choice, it is impor-
tant that engineers think carefully about the setting, application 
and component materials of their hydraulic system. 

What is your desired end-result?

Most people have three key expectations 
of their hydraulic fluid:

• The fluid should last for as long as possible. Replacing  
 hydraulic fluid is expensive, therefore it is difficult to 
 achieve significant return on investment if a fluid needs 
 changing every few weeks. Also, responsible disposal 
 of waste oil is expensive.

• The fluid should extend the lifespan of equipment by  
 reducing the corrosion and wear or build-up of residue in   
 core components of the hydraulic system.

• Hydraulic fluid should optimise the efficiency of the systems  
 by helping them to work smoothly, with increased capability  
 and minimal need for operator intervention. 

Users must look at their options and gather as much data as pos-
sible in order to match a fluid to its environment and applications.

Keeping Things Fluid
Bosch Rexroth UK has issued its Fluid Rating List to help engineers  

understand the importance of choosing correctly rated hydraulic fluids to  
optimise performance and safety in hydraulic applications.

Maintaining hydraulic fluid – from the inside-out
Once you’ve chosen the right fluid for the job, it’s important to 
maintain both the fluid in use and the fluid in storage in order 
for it to perform correctly. 

Knowledge is power
Picking the right hydraulic fluid should not be left to chance. 
The hydraulic fluid should always exceed the minimum re-
quirements and work as an efficient part of the system that en-
sures the productivity and longevity of the machinery. 
Combine this with effective maintenance of the hydraulic fluid, 
and the “life-blood” of your systems can keep your hydraulics 
working for many years to come. v

Mineral

Water-
based Synthetic

Multi-grade

Enviromentally 
friendly
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 Keeping things fluid – a guide to best practice in hydraulic fluid selection 
 and management is now available to download from goo.gl/v9ALwy. 

Top five considerations

Optimize efficiencies 

by increasing 

capability 

and minimize need 

for operator 

intervention.

Extend the lifespan 

of equipment by 

reducing corrosion, 

wear and build-up 

of residue.

The right fluid 

will help reduce 

static build up.

Replacing hydraulic 

fluid is expensive, 

reduce the frequency 

with the right fluid for 

your application.

Maintaining 

optimal viscosity 

is key.

� 50 – 70 % of equipment failures are related to 
improper hydraulic fluid condition. Are you using the 
right fluid for your application?
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Wanted: Innovation
If you’ve read drive&control carefully, then the information 
we’re looking for won’t puzzle you for very long.

 facebook.com/BoschRexroth

 linkedin.com/company/bosch-rexroth  

 instagram.com/boschrexroth_global/
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Submit, win and choose!
Have you figured out which Rexroth innovation we’re looking for? Then just send your solution to drive-control@boschrexroth.de and you can 

win a € 100 gift certificate for online shopping at Amazon. The final date for submission is December 31, 2017. The winner will be drawn from 

all the entries with the correct answer. Any recourse to courts of law is excluded.

Every traffic planner in the world dreams of this kind of innova-
tion. If it were available on a large scale, it would solve almost 
every city’s traffic problems. It takes objects that need to be 
transported reliably and quickly from A to B. That alone is very 
useful, but it can do much more than that. 

The innovation can effortlessly shift heavy loads, even in tough 
climatic conditions. It is also very easy to expand - all the parts 
fit together and they can quickly be planned and installed. At the 
same time, the innovation is almost maintenance free and has 
low operating costs.
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om No need for a crystal ball! Machine availability is a critical requirement in 
many industries. To date, it has been almost impossible to predict when, where and why a fault will occur. 
Only regular maintenance intervals could help. But with combined condition monitoring and predictive 
maintenance from Rexroth, machines themselves can promptly indicate if something isn’t right. This 
enables forward-looking maintenance and servicing solutions to be individually designed - from installa-
tion of intelligent sensors and components through to analysis of the data by Bosch Rexroth.
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