Applications

Swift but sensitive movements
The less a forestry crane swings and jerks, the quicker the machine’s operator
can move tree trunks from one position to another. Hydraulic solutions can
make sure the swivel and arm movements are continuous.

I

nstrumental for a good hydraulic solution are proportional
directional spool valves with a load-sensing system. They
implement the crane operator’s commands finely and sensitively, irrespective of the load’s weight. The main arm, articulated arm, telescope, swivel arm, rotator and gripper all
move according to the operator’s wishes, without start-up
jerks or unwanted interruptions in the movements. Challenges for the technical implementation of the hydraulic solution are the pulling loads. Pulling loads often trigger uncontrolled movements during lowering velocities that are
independent of the load. This is particularly noticeable in
situations where the influence exerted by the force of gravity is reversed. The crane arm’s dead weight accelerates
its movements towards the lower dead center, while movements away from the dead center require hydraulic support. In practice, uncontrolled movements affect above all
the precise buckling movements close to the posts or fast
swivel movements downhill.
Hydraulic controls with standardized valves often arrest the articulated arm briefly before jerking back into
action, which leads to inconvenient judders during swiveling. To prevent this, Hawe Hydraulik from Munich has
developed special spool valve types that enable fine and
jerk-free movements. To select the appropriate type, the
hydraulics specialists from the company liaise closely with
the customer to determine the necessary counter pressures for sensitive acceleration and deceleration. A special program determines reliably and in advance the valve
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characteristics for different cylinder sizes and ratios of the
crane’s arm, irrespective whether the proportional directional spool valve is being actuated manually, hydraulically, electro-hydraulically, or via a CAN interface. There is no
need for a reworking and subsequent testing of the spool
valve piston. The valves are fitted with a spool valve piston according to the findings calculated by the program.
This piston is fine-tuned to the application’s cylinder parameters and has an exactly defined fine-control zone that
allows the operator to handle the tree trunks as easily and
conveniently as possible. The modular product kit includes
numerous types of spool valves to cover a range of pressure ratios.
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The product implements the CiA
301 application layer, which optionally
allows the use of 29-bit identifiers. It supports the CiA 408
CANopen profile for fluid power control as well as, on customer request, the CiA 401 CANopen profile for I/O modules. The default bit-rate is 250 kbit/s but 50, 100, 125, 500,
and 1000 kbit/s are also possible. The busload is 30 %
and the standard SDOs and PDOs with the required status
update, setpoints, and process data messages are sent.
The following participants are plugged into the network:
usually a master-controller and CAN valves of the type PSL
(proportional directional spool valves) of Hawe. Depending
on the application, sensors, displays, joysticks, and input
devices can also be plugged into the CAN network.
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32 bit controller with max. 136 I/Os and 4 × CAN
freely programmable in „C“ and CODESYS
certified for safety applications (SIL2, PLd)
including Memory Protection
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Saving fuel
Juddering movements and the correction of these movements takes up fuel. However, where proportional and
load-sensing technology is used, this is not an issue anymore, as the machine operator can position all axes of the
crane exactly and finely and it thereby consumes less diesel fuel. Special spool valve pistons with regenerative functions for lifting the articulated arm and extracting the telescope also help to improve the energy balance. Thus, the
oil from the rod end is co-used when the cylinder is extracted. Instead of feeding it back into the tank it is forwarded
directly across to the piston end. Consequently, the pump’s
required residual amount is low.
The regenerative spool valve piston reduces the
hydraulic consumer’s volume flow demand, which makes
the system not only energy-efficient but also protects it
against oil shortage. Valves with regenerative spool valve
pistons are therefore particularly interesting for hydraulic
systems using small pumps and cylinders with large piston area ratios. Alongside the regenerative spool valve pistons, Hawe Hydraulik also offers special anti-shock and
anti-cavitation valves. With these, the lowering movement
is executed mainly by the load’s dead weight and thus
saves fuel.

-CAN

M01

• pressure ranges from 0 ... 10 bar to 0 ... 2000 bar
(Overall accuracy in the temperature compensated range: 1%)
• max. media temperature 150°C / max. ambient temperature 125°C
• wetted parts and case in stainless-steel
• CAN-Bus interface

Exhibitions
Hannover Messe, Hanover
13.04. – 17.04.2015
Hall 11, Booth E34

Sensor + Test, Nuremberg
19.05. – 21.05.2015
Hall 12, Booth 604

Sensor-Technik Wiedemann GmbH
Am Bärenwald 6 · 87600 Kaufbeuren
Germany
Telephone +49 8341 9505-0

www.

sensor-technik.com

Applications
Figure 1: One control block with PSL proportional
directional spool valves serving six crane functions

Figure 3: The V40M axial piston pump’s pivoting angle
enables exact rate settings

Figure 2: The axial piston pump V60N-130 offers default
overload protection for the gearbox

Figure 4: The sturdy die-casted housing makes the PLVC
electronic valve control suitable for outdoor applications

The anti-cavitation valves are built to enable a
high volume of anti-cavitation volume so that air does
not enter the system and all functions can be constantly
executed.

set comparatively low, which in turn cuts down diesel fuel
consumption. Even if the fitting tolerance increases with
the years, the customer does not have to take recourse
to additional “copying valves” to reinforce the load-sensing signal. The operator benefits from the patented “dynamic throttle”, which serves for easy and convenient setting of the optimal ratio between vibration dampening and
dynamics.
The pump portfolio of the company offers pressurized
oil supply solutions tailored to individual requirements for
operating pressures of up to 400 bar and peak pressures
of up to 450 bar. Multiple sizes and designs built according to the swashplate construction principle provide the
required displacement volume without over- or under-dimensioning the pump output. In addition, controls enable
the hydraulic solution to support the energy efficiency of
mobile machines and thereby compliance with such emission regulations as Tier 4 and Euro 6. For displacement
volumes up to 130 cm3/cycle and peak pressures up to

Tailor-built pumps
Adjustable axial piston pumps with power controllers are
also sparing on the fuel demand of the forestry crane. They
only supply oil when needed and in the quantity required.
The pump is not constantly working at a maximum pivoting angle but adjusted to the current demand of the hydraulic consumer. This makes the system efficient and limits heat generation. The load-sensing and pump channel of
the load-sensing controller are arranged so that no pressure is lost when transmitting the load signal. This is of particular interest for forestry cranes as the dynamic between
pump and control block remains strong even at distances
spanning multiple meters. The stand-by pressure can be
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450 bar, the V60N-130 axial piston pump comes into play.
This pump offers a default overload protection for the vehicle’s gearbox. Its width measures merely 130 mm and it is
housed in a stable casing protecting it against torsional deformations. Where less power suffices the V40M
axial piston pump is a suitable choice. The pivoting angle enables exact and fine flow rate settings going up to
45 cm3/cycle. At a self-suction speed of 2900 revolutions
per minute, it is suited for applications requiring operating
pressures of up to 250 bar that can also experience peak
pressures of up to 320 bar. With a length of 208,5 mm, it
is particularly well suited for deployment as a twin pump
in machine housing.

Faultless valve actuation
Crane operators require their commands to be safely
and faultlessly transmitted to the hydraulic valves. To this
end, a number of different actuation controls are available: hydraulic or manual, electro-hydraulically or via a
CAN network. Though the hydraulic and manual versions
do not require servicing, they cannot offer as much operating comfort as the electro-hydraulically controls. The
latter supports finer realization and more precise movements, no matter how the crane operator handles the joystick. Its key advantage is above all that it can be individually adjusted to the user. Where multiple operators
work with a crane, it can store user profiles with driverspecific characteristics. Moreover, twin solenoids make
the electro-hydraulically controls insusceptible to electro-magnetic interference. Valve controls with a CAN
interface improve the movements’ precision as they constantly monitor the position of the spool valve piston and
thereby adjust the volume flow exactly to the consumer’s actual demand. In addition, the CAN technology supports the sensitive movements by removing hysteresis.
Hydraulic functions differ between loading crane, harvester crane or skidder crane. Yet, they share the same
demand for swift, sensitive and energy-efficient work
operations.
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