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Bucher Hydraulics in your applications

Focus on Applications
Proportional throttle cartridges are usually used for applications where flow rates with low pressure losses
are of prime importance combined with a high degree of operating safety under tough conditions.
- Lifting and lowering operations on farmland handling equipment
 In agricultural machinery such as proportional scraper floor controls for
trailers with loading facilities
 For all applications where there is a demand for load independence,

combined with our inline or bypass pressure compensators

Example of a classic linear and rotary motion combined with
inline and bypass pressure compensators
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Further information

* Ask for a copy of spec sheet 400-P-618101-E for details * Ask for a copy of spec sheet 400-P-618201-E for
on NS5 proportional 3/2 directional throttle cartridges details on NS5 proportional 4/2 directional throttle
with spool pistons, direct acting cartridges with spool pistons, direct acting www.bucherhydraulics.com
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[Hydromar’s exhibition booth at the 7th International Fair for
Hydraulics, Pneumatics, Control and Drives in Katowice]

Waldemar Rys, the owner of Hydromar, gives us a short over-
view about the details.

Could you please describe to us a rough overview of the sys-
tem, with which you won this special award?

We were awarded a statuette of the 7™ International Fair for
Hydraulics, Pneumatics, Control and Drives in Katowice for a
model of hydraulic system based on internal gear unit QXM.
Due to exhibiting in Katowice, we had considered a construc-
tion of the model of lift based on QXM unit as an energy
saving hydraulic system. It was a good idea, since it was ap-
preciated not only by our potential customers but also by the
jury. We made this model based on a pump with the smallest
displacement which was driven by an electric motor with a
frequency control unit. The system also entailed diaphragm
hydraulic accumulator and hydraulic cylinder. While raising
the load QXM unit was working as a pump; an additional
oil supply was provided from hydraulic accumulator, which
improved dynamics of the unit and brought energy savings.
During lowering of the load the potential energy accumulat-
ed in the mass of load was built up in hydraulic accumulator
in the form of pressure. QXM unit was working as a motor
while charging hydraulic accumulator whereas electric mo-
tor was working at certain stage as a cushion, steering with
the speed. The electric motor was being steered by frequency
control unit, which enabled changing its speed. There is also
a possibility of using an additional module for a frequency
control unit in order to return the energy formed during
cushioning of electric motor to power network.

For which other applications can this system also be used?
I think that QXM based system can be used in many applica-
tions in hydraulics. It is only a matter of time and engineers’
attitude towards energy-saving solutions. It is also important
to make engineers aware of the advantages of implementing
QXM, so that they are eager to redesign the whole system.
As far as QXM units driven by electric motors are concerned,
huge energy savings have already been proved in real life ap-
plications. | think that using QXM units driven by Diesel mo-
tors is a new challenge and such products could remarkably
extend the range of applications in mobile hydraulics.

I think they could be used in machines such as: loaders,
cranes, etc. They would surely find many supporters in Po-
land, as implementation of QXM-based system would dimin-
ish the costs of exploitation of mobile machines.
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An award-wining
solution for QXM:

in Poland...

Our sales partner Hydromar won a statuette at the 7th International Fair for
Hydraulics, Pneumatics, Control and Drives in Katowice, Poland which took place
from October 21st thru 23rd 2008. The model was of a lift with an energy recovery
feature based on the QXM internal gear unit. The statuette was awarded under
the patronage of CETOP, the European Fluid Power Committee, and the Polish

Agency for Enterprise Development.
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What is the benefit for the end user of the QXM in

this system?

There are plenty of benefits for the end user of QXM units.
Firstly, such systems bring considerable energy savings. Not
only tank volume and oil capacity are reduced, but also fewer
valves and connecting hoses are required. Fewer elements
lead to smaller pressure drops in the system, whereas lower
oil capacity leads to lower energy consumption for cooling.
Furthermore, fewer elements make the system more reliable
by decreasing the probability of malfunction. The end user
will also benefit from a low noise level and low maintenance
costs due to long service life of QXM units. Finally, fast reac-
tion time improves the dynamics of the unit.

Could you also combine it with other Bucher Hydraulics
products?

A mini power-pack is almost always necessary in order to
complement QXM leakages. Moreover, 2/2 solenoid direc-
tional cartridge valves can be used to maintain the position
of the hydraulic cylinder when the unit is in the standby
mode.

What was your inspiration to build a model with QXM?

My first interest with QXM unit began after Guido Fleury
presented this product and its capabilities during one of his
visits in Poland. The benefits that it could bring to end users
fascinated me and | perceived it as a product that could draw
attention of many potential customers. With approaching
7™ International Fair for Hydraulics, Pneumatics, Control and
Drives in Katowice | thought it would be a great opportunity
to present QXM unit to a wider scope of public. Creating the
lift model based on QXM unit was in my opinion, an appeal-
ing form of presenting a principle of the system.

This year Hydromar has launched a marketing campaign fo-
cused on promotion of energy-saving hydraulic systems with
the use of QXM units. An article about QXM unit and its ap-
plications has been published in Drives and Control magazine
together with company advertisements. We have also orga-
nized a conference Energy-saving solutions in hydraulics with
Poznan University of Technology. Our company organizes nu-
merous trainings for both our regular and potential custom-
ers and currently we are going to present new energy-saving
solutions based on QXM units. | hope we will find many inter-
esting applications for this young product.

We have been cooperating with Bucher Hydraulics for over 15
years. We are very glad that Bucher Hydraulics is willing to in-
troduce new solutions, as it also helps us to offer innovative
products to our customers. This award certainly belongs also
to Bucher Hydraulics. We hope we will have fruitful coopera-
tion in the future.

Thank you very much for this very interesting interview.
And congratulation once more for this award. We wish you
and Hydromar all the best for a prosperous future with Bu-
cher Hydraulics products.
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[From left to right: Ulas Yaman, Hakan Caliskan,
Prof. Dr. Tuna Balkan und Suat Demirer. |

The award presented in Turkey involves a project that was car-
ried out at the renowned Middle East Technical University as
part of a master thesis. It is worth noting that every university
in Turkey took part and that this prize is only awarded every
2-3 years. The jury consisting of professors from all over Turkey
decided that the QXM solution was the best of the 12 diploma
theses. It deals with a vibrating test stand for putting truck
chassis through their paces. QXM drive units in combination
with 4 quadrant operation electric servomotors excel due to
their considerably reduced energy consumption in comparison
with servo valves. Essentially this means that you can get rid of
valve losses which are 61.5% of your energy requirements and
save 90% of the amount of hydraulic fluid needed.

It was a proud Hakan Caliskan who accepted the prize on the
occasion of the Hydraulic and Pneumatic Congress. During
the project work phase he was proactively supported by our
distributors, Messrs. Demirer Teknolojik.

At almost the same time our sales and marketing partners in
Poland, Messrs. Hydromar, won first prize at the “7th Interna-
tional Fair for Hydraulics, Pneumatics, Control and Drives“. The
award was presented under the patronage of the “European
Fluid Power Committee“ — CETOP - and the Polish Agency for
Enterprise Development. The topic involved was a QXM unit
driven by a frequency controlled asynchronous motor and ap-
plied in elevators and lifting weights. Whenever heavy weights
are lowered the operation can be sensitively controlled by
means of QXM units and the pressurised hydraulic oil is trans-
ferred to a hydro-pneumatic accumulator. The energy thus
stored is then available for the next upward movement.

Mr. Caliskan, congratulations on being awarded this prize.

How did you feel when you heard you had won first prize?

It was a good feeling, of course. This is a new control technique
and we were the first in our country to implementing this tech-
nique in a practical system.

How did it come about that you selected this project for your
master thesis together with your professors, Dr. Tuna Balkan
and Dr. Biilent E. Platin?

In fact it was Mr. Demirer who told us about the project. While
he and my supervisors were talking about master theses, most
of which are not applicable in industry, he told us about this new
approach. And he proposed making a one degree of freedom hy-
draulic simulator. Then we started researching this new concept
and when we saw the advantages such as energy efficiency we
said yes, it’s worthwhile studying it.

Bucher Hydraulics
info@bucherhydraulics.com

For further information visit us at:

www.bucherhydraulics.com
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...and in Turkey:
Saving energy is

a megatrend

Within a short period two innovative solutions using QXM internal gear drive
units have been awarded prizes in Turkey and Poland. The remarkable thing about
this is that both solutions were developed independently and neither had any

knowledge of what the other one was up to.

What is the actual accomplishment?

After all, it is a remarkable award.

To have said ‘Yes, we can do this’ is the actual accomplishment,
I think. Also with this project | had a chance to get myself ac-
quainted with hydraulics problems such as heating, contamina-
tion, noise etc. none of which are mentioned in the books but
which are very important in industrial applications.

Apart from the hydraulics aspect you also had to get deeply
involved in electrical drives and electronic controls. A great
challenge?

At the beginning yes, it was a problem, especially the data acqui-
sition part. Careful grounding and cabling to get rid of electrical
noises was not so easy. Also we had to learn how to use servomo-
tors. Thanks to technical manuals and my supervisors’ support
| overcome these problems. The name of the system is variable
speed drive so you have to learn how to communicate and control
the speed of the servo-motor as well as of the hydraulic system.

Your project work enabled you to demonstrate that predeter-
mined volume profiles could be made to follow up cleanly over
a period of time. Did this work from the very beginning?

At the beginning of the project we modeled the system in a MAT-
LAB Simulink environment and simulated its performance. For
this reason we knew the system’s behavior right from the begin-
ning. And this was verified by further tests. But of course there are
differences between theory and practice. For example you cannot
increase proportional gain as much as you can in theory so in the
tests we found out to what extent we could increase proportional
gain and verified the bandwidth of the closed loop system for this
gain.

This application involves a differential cylinder. Excess oil is
compensated by a second QXM. Was it difficult to find the
right balance?

While carrying out the open-loop frequency response tests, yes it
was, because we were unable to determine the pumps’ leakage co-
efficients experimentally. Instead we relied on the data contained
in the manuals. Of course, while carrying out the open-loop test
this data did not fulfill our expectations, so we modified these
constants by trial and error. But when the closed loop frequency
response tests were performed there was no such problem as we
were taking a position feedback. Pump revolutions were automat-
ically corrected according to the error between the reference input
and the feedback signal.

Editorial

Dynamics are an important factor in vibrating test stands
which generate oscillations. What is involved here?

In this system the pump behaves as a gain that proportionately
converts revolution input into the flow rate. But the system’s
mass which vibrates actually dominates the bandwidth. At high
frequencies the dynamics of the servomotor are also important
because although it has a controller inside, it does not behave
as an ideal rotational source and may not respond to the system
needs.

Does this mean that the dynamics are sufficient for this type
of application?

The bandwidth of our system is 14 Hz for a proportional gain cor-
responding to 1600 rpm in the servo motors. By increasing the
gain or using a better controller rather than the proportional
control the bandwidth can be increased. Also noise was another
problem as the Kalman filter that we designed did not give true
estimations above 16 Hz. For this reason, after eliminating these
problems, we thought the bandwidth could be increased up to 25
Hz. And these are sufficient dynamics for most applications.

Where do you see other areas in which this kind of system
could be applied?

There are many areas in industry where hydraulics is essential.
Especially presses, for example punch presses, press brakes, deep
drawing machinery and other types of presses are all application
areas for this pump control technique.

Could you give us a concise resume on 4 quadrant operation
QXM units?

4-quadrant drive means you can do work on the system and the
system can do work for you. Like an electric motor, if you apply
potential difference across it you turn it and do work on the sys-
tem, but if the system turns it then the system does the work
and you can generate energy. The QXM units are like this as both
the turning direction and the pressurized ports can change. It can
work as a pump or as a motor, and by using an accumulator you
may also generate energy while it is working in the motor mode.

What does the future hold in store for you personally? Will you
continue to concern yourself with QXM units?

After the HPKON (5th National Hydraulics Pneumatics Confer-
ence) and the competition we received some projects which in-
volve pump control. After completing my master thesis, it seems
I will continue my studies on this subject maybe for 4-5 years. |
believe we can find a wide range of application areas where this
system can be implemented.

Mr. Caliskan, thank you very much indeed for this interview.
We wish you all the best for the future.
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