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Meeting the Demands of Safety and Performance

Today's vehicles require versatile
solutions that increase productivity,
reduce operator fatigue and provide a
safe, comfortable working environment.
Our new OSPE steering unit introduces a
range of innovative features that not only
improve vehicle performance and
operator comfort, but also facilitate
compliance with the safety demands of
Machinery Directive 2006/42/EC. With
selectable reactive and non-reactive
steering modes, a ‘safe state’ option,
variable steering ratio, and Load Sensing
and Open Center options, all integrated in
a single, compact steering unit, you can
offer your customers the flexible solutions
they demand. OSPE — meeting the

demands of safety and performance.

Integrated Design
- Enhanced Flexibility
Featuring proven OSP steering techno-

logy and an integrated electrohydraulic
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steering valve, the OSPE steering unit
helps simplify hydraulic system
architecture (see illustration below).

A high level of integration minimizes the
need for additional components and
provides OEMs with a complete package,
designed, developed, and tested for
optimal performance. A robust, single
piece casting also eliminates potential
leak paths, while the compact construc-
tion of the steering unit saves space,

enhancing vehicle design flexibility.

Selectable Reactive and
Non-reactive Steering
Whether driving on- or off-road, select-
able reactive and non-reactive steering
modes ensure that your vehicle will steer
with a firm, automotive feel - thanks to
the OSPE's ability to automatically return
to center. And with two steering modes,
the OSPE also enables reaction steering
on vehicles with an auto-steering
function. Furthermore, our second
generation “reaction” technology, RM
(Reaction Motoring), is available in Load

Sensing or Open Center, and makes it

- U solenoid

Common hydraulic supply

OSPE combines proven
OSP steering technology
with an electrohydraulic
steering valve.

easy to ‘feel’ feedback when driving
on-road - significantly improving
operator comfort and vehicle perfor-

mance.

A‘Safe State’ for Your System
To comply with revised safety legislation
and new standards, for example ISO
25119, the OSPE steering unit offers a
defined ‘safe state’. In the event of an
electronic or hydraulic system malfunc-
tion, this option, activated by an external
watchdog controller, can isolate the
electrohydraulic section of the steering
valve in order to protect the steering
system. Another safety feature ensures
that, in electrohydraulic steering (non-re-
active) mode, the steering ports from the
OSP will not be blocked. This is achieved
with an extra connection from the
hydrostatic steering unit to the cylinder.
In contrast to other systems, this keeps

the steering wheel fully operational and

the driver in complete control.




‘Quick Steering’
- No Compromise

Together with the PVED-CL digital
actuator and SASA steering sensor, the
OSPE enables operators to fine-tune
steering performance. The PVED-CL
digital actuator incorporates steering

software that has been optimized for trac-

tors and articulated vehicles, while the
SASA steering sensor is used to detect the
absolute position and speed of the
steering wheel.

With this system, the operator can adjust
the number of times the steering wheel is
turned, from stop-to-stop, in order to
adapt steering performance to suit

specific working requirements or on-road

driving conditions. It is also possible to
adjust the steering ratio automatically,
dependent on the speed of the vehicle.
The result is a no compromise solution
that not only provides additional
flexibility in vehicle system design, but
also helps to reduce work-related fatigue

and improve productivity.




Flexible Steering
Options

OSPE enables direct electric interface

for GPS auto-steering systems, joy-

sticks, electric mini-steering wheels, or

quick steering.

New RM Technology
Our next generation reaction tech-
nology, RM (Reaction Motoring),

AV adia®) provides faster self-alignment and
! improved automotive feel for supe-

rior on-road steering performance.
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Design and Installation
Benefits

Compatible with both open center

and load sensing steering systems,

our OSPE steering unit can be used

for a broad range of machine types.

Seamless system integration with PLUS+1™ Compliance

System Optimization
« Integrated electrohydraulic

Our new OSPE steering unit is compa- It opens up the future by combining

tible with PLUS+1™ microcontrollers and machine controls and electronic diagno-
proportional valve (up to 50 I/min

[13.2 gal/min]).

« Integrated steering priority valve
actuated joystick or automatic steering. different system components, for example (up to 90 I/min [23.8 gal/min]).

PLUS+1 GUIDE software — an advantage stics in an integrated operating network

for heavy vehicles requiring electrically that connects the interactive control of

PLUS+1 allows OEMs to rapidly develop valves, joysticks, sensors, pumps and Integrated ‘safe state’ valve.

and customize electronic machine control. motors, and - of course - steering units.



Ready to Meet New Safety Regulations

Anticipating changes to system design and qualification,

Sauer-Danfoss has developed the OSPE steering unit to meet OEM Benefits
new safety regul ations. e Safety features designed to meet
new legislation
Easier system homologation
Recent European safety legislation has Anticipating these changes, the OSPE Y g
. . o ) ] ) reduces development costs
revised Machinery Directive 2006/42/EC steering unit has been designed to comply
Faster steering certification
and applies to all vehicles built in or shipped with this new legislation and provide the )
shortens time to market
to Europe after December 29, 2009. This basis for a ‘safe state’ system architecture -
revision means that our OEM customers for example, Category 2 (ISO 25119). As a
must perform and document a hazard and result, OEMs can speed up steering system
risk analysis for all vehicle functions accord- development and certification, reduce costs,
ing to, for example, 1SO 13849 or ISO 25119. and bring vehicles to market faster.

Overview of the Hazard and Risk Analysis Process

() The hazard and risk analysis process pEmE_—___—_—_—_—_————=a

starts by identifying the main functions | Steeri ng 1

of the vehicle. Each system is then I. Auto-steering I
defined and possible hazards identified.

1. Quick steering (variable ratio _:

| Rear Hitch Operation |

| Rear Implement |

| Front Hitch Operation |

Front Loader Operation |

Front Implement




Risk analysis must follow a functional

safety standard, for example, ISO 13849 or
1SO 25119. The analysis process starts by
describing the system that will be examined,
in order to identify external influences and
define system boundaries. A list of possible
system failures, or hazards, is compiled and
then evaluated in order to determine a level
of risk. This incorporates an assessment of
potential harm, frequency and length of ex-
posure to a potential hazard, and the ability

to control the hazardous situation.

The outcome of the analysis is the AgPLr
(Required Agricultural Performance Level), or
SIL rating, which is used to identify the mini-
mum safety requirements for each vehicle
function. The steering function example
illustrated results in an AgPLr: d or SIL 2
rating, which indicates that a Category 2

(ISO 25119), system architecture is needed.

Based on the results of our risk analysis, the
new OSPE steering unit has been designed
for AgPLr: d architectures. Available today -

ready for tomorrow.

(® Example of a Category 2
system solution with OSPE
as the core component.

@ Hazard and risk analysis example with off-road auto-steering. OEMs are responsible for conducting
their own hazard and risk analysis.

Hazard and Risk Analysis
1SO 25119 Risk Parameters
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Steering Wheel

Category 2 - System illustration

Category 2 - System architecture

@ The safety function architecture
is the minimum architecture
required to meet the result of the
hazard and risk analysis.

Steering Cylinder
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Sauer-Danfoss is a comprehensive supplier providing complete systems to the global mobile market. We offer our customers
optimum solutions for their needs and develop new products and systems in close cooperation and partnership with them.

Sauer-Danfoss specializes in integrating a full range of system components to provide vehicle designers with the most
advanced total system design.

e  Open circuit axial piston pumps e Displays

e  Gear pumps and motors e Joysticks and control handles

e Fan drive systems e Sensors

e Closed circuit axial piston pumps and motors e Orbital motors

e Bentaxis motors e |nverters

e Hydrostatic transmissions e Electrohydraulic power steering
e Transit mixer drives e Hydraulic power steering

e Hydrostatic transaxles e Hydraulic integrated circuits (HIC)
e Electrohydraulics e Cartridge valves

e Integrated systems e Directional spool valves

e Microcontrollers and software e Proportional valves

e PLUS+1™ GUIDE

Sauer-Danfoss provides comprehensive worldwide service for its products through an extensive network of Global Service
Partners strategically located in all parts of the world.

Please contact the Sauer-Danfoss representative nearest you.

Sauer-Danfoss (US) Company Sauer-Danfoss GmbH & Co. OHG Sauer-Danfoss ApS Sauer-Danfoss-Daikin LTD.

2800 East 13th Street Postfach 2460, D-24531 Neumiinster Nordborgvej 81 Shin-Osaka TERASAKI 3rd Bldg. 6F
Ames, IA 50010, USA Krokamp 35, D-24539 Neumiinster, Germany DK-6430 Nordborg, Denmark 1-5-28 Nishimiyahara, Yodogawa-ku
Phone: +1 515 239-6000 Phone: +49 4321 871-0 Phone: +45 7488 4444 Osaka 532-0004, Japan
Fax:+15152396618 Fax: +49 4321 871 122 Fax: +45 7488 4400 Phone: +81 6 6395 6066

Fax: +81 6 6395 8585

WWW.sauer-danfoss.com

© 2009 Sauer-Danfoss. All rights reserved.

Sauer-Danfoss accepts no responsibility for possible errors in catalogs, brochures and other printed material. Sauer -Danfoss reserves the right to
alter its products without prior notice. This also applies to products already ordered provided that such alterations can be made without affecting
agreed specifications. All trademarks in this material are properties of their respective owners. Sauer-Danfoss, the Sauer-Danfoss logotype, the
Sauer-Danfoss S-icon, PLUS+1™, What really matters is inside® and Know-How in Motion™ are trademarks of the Sauer-Danfoss Group.
11059881 - Rev AE - Oct 2009 z i




