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Introduction

1 Introduction

The portfolio of open circuit axial piston pumps from 
-

cal control functions with mechanical interfaces for 
machine optimization. 
With the new electronic control concept eOC BODAS 
pump control all these functions and interfaces are now 
transferred into software.

The software library solution is a software for various 
control units that allows to electronically control the 
pressure, displacement  and torque of an axial piston 

library is provided. The interfaces to this library are data 
structures that can be used to control the pump behavior, 

for this document.

All available control functions and possibilities for custom-
ization are described in this data sheet. The implementa-

representative. 

The eOC BODAS pump control library is prepared to be 
applied to any kind of electronic control unit. Hardware 

control unit.
-

library function is available on an RC5-6/40 (see data 
sheet 95345).
The provided eOC function can be applied in any kind of 

the installed axial piston pump must be respected. 
For detailed technical information, please refer to the 
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2 

The eOC BODAS pump control library is suitable for a wide 

and forestry machines to municipal vehicles.

Each machine has different requirements towards the 
hydraulic system and its components. With eOC BODAS 

-

Adjustable and variable features
The required features can be selected and optimized via 
the library data interface. The provided library contains 
the complete available feature set. 

Improved machine performance and productivity

their intended load cycles. At the same time, the installed 

control library software it is now possible to establish a 

pump to adapt the hydraulic power continuously and 
dynamically 

temperature, speed) in machine load cycles, which allows 

precision to increase the overall productivity of the 
machine. 

Less fuel consumption & optimized battery usage 
The control principle of an axial piston pump and how it 
interacts with the hydraulic system are two of the major 

optimize both. On the one hand, the consolidation of 

control valve itself. On the other hand, the possibility to 
dynamically adjust control parameters, for instance in 

Reduced pump variance and service effort
As all the different pump control types and mechanical 

work.
In the event of a malfunction or feature update the eOC 
BODAS pump control library software can be maintained 
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3 System description

The eOC BODAS pump control requires an electro-hydraulic 
control valve on the pump (“EC4” or “EB4”), described in 

(SWS/20), and 95161 (PAL2/10) and a pressure sensor on 
the pump outlet, see Rexroth data sheet 95156 (PR4 SENT).

additional pressure sensor for the load pressure has to be 

To 
speed has to be available on the CAN bus (typically J1939 
EEC1).

The eOC BODAS pump control library software itself runs 
on various control units and processes the pressure, swivel 

calculate the control current 
that drives the pump control valve. Without control current, 
the pump swashplate will stay at minimum displacement 
for the “EC4” valve variant and at maximum displacement 
for the “EB4” valve variant. 

The command values for pressure, 
control have to be provided to the software via the data 
interface. 

The library interface description can be found in the inte-

3.1 System overview
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3.2 Pumps prepared for eOC control
The eOC BODAS pump control can be applied to various 
types of Rexroth variable displacement pumps in swash-

Prepared for series production:
 A10VO series 31 (92701) 
 A10VO series 32 (92705)
 A10VO series 52/53 (92703)
 A11V(L)O series 1x (92500)
 A20V(L)O series 1x (93100)

In preparation, available on request:
 A15V(L)O series 12 (92512)
 A28VO series 1x (93105)
 A8VO series 63/72 (93013)
 A10VOH series 60 (92704) 

All pumps require an electro-proportional control valve 
(type “EC4”, “EB4” or equivalent, see pump data sheet) to 

sensor to feedback the actual swashplate displacement. 
For detailed information about the eOC supported pump 

Bosch Rexroth sales representative.

Please refer to the individual data sheets for detailed infor-

 Variable displacement pump A10VO series 32, prepared for 
eOC BODAS pump control

3.3 
In order to run the eOC BODAS control library on the 

inputs, the overall latency from input to output, the ability 

runtime performance. 
A complete table of hardware requirements is provided in 

To be able to assess the required runtime of the library, a 
runtime equivalent source code is available on demand 
with similar runtime behavior. 
BODAS controller RC5-6/40 meets these requirements and 
the eOC BODAS pump control can be supplied already 
installed on Rexroth ECU (see data sheet 95345).

3.4 
The eOC BODAS control library function requires sensor 
information via the data interface. Selection of sensors is 
in customer responsibility. Bosch Rexroth recommends to 
use the Bosch Rexroth pressure sensor PR4 (see data 

-

pump. See data sheet of pumps and sensor data sheet 
SWS/20 (95153), SWS/03 (95150) or PAL2 (95161).  
This sensor information has to be processed adequately in 

control library via the data interface.
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4 Functional description

The eOC BODAS pump control library provides and 
extends the three main control principles of a swashplate 
axial piston pump 
mechanical controlled predecessors.

 Pressure and delta pressure control
 
 Torque control 

In addition to the main control functions the software 
further allows to customize the dynamics of each control 
principle to adapt the pump behavior to the hydraulic 
system and machine dynamics.

 
 
 

Enhanced valuable software functions can be activated as 
add-ons -
tion. 

demand.
 Self-calibration cycle 
 
 Pump protection
 Virtual minimum displacement
 Virtual pressure cut-off
 Limp home modes 

demand.

A data interface to the eOC BODAS pump control library 
allows parametrization and activation of functions. It is 

4.1 Pump control functions and dynamics

Pressure and delta pressure control
The pressure control function allows to control the pump 
pressure to a desired value. 
The delta-pressure control function allows electronic load 

-
ence between load pressure and pump pressure (addi-

The command values for maximum pressure and delta 
pressure can be set via data interface.

The displacement control function allows to control the 
displacement of an axial piston pump to a desired value. 

-
to be communicated 

via J1939 ).
The command values can be set via data interface.

Torque control
The torque control function allows to control the input 
torque of the pump that is required

set-
point, the controller will reduce the pump displacement 

The command values for maximum input shaft torque can 
be set via data interface.

Variable pump dynamics 
-

Pump protection 
The pump protection module prevents unfavorable operat-

default value 350 bar with A10VO) and limits the maxi-
-

less of the main control functions. 
Important:
with A10VO) still has to be ensured via pressure control 
command in the data interface.

Fail-safe behavior 

control unit outside the eOC BODAS pump control library:
 Sensor failure
 Solenoid failure
 Internal control unit failure
 Communication failure
 Start condition failure

a limp home mode becomes active, or the control is 

mechanical fallback behavior.
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Limp home modes
In case of sensor failures, the eOC BODAS pump control 
system offers limp home modes. In detail, if the pump 

sensor is broken, the eOC BODAS pump control system will 
switch to a pressure control mode with limited dynamics

Multiple  instances of pump control in one control unit

more than once. Thus, multiple axial piston pumps can be 
controlled independently. Runtime constrains have to be 

4.2 Add-Ons available

Self-calibration cycle
With the self-calibration add-on 
for maximum and minimum displacement is automatically 

skip a manual calibration end of line and to compensate 

pump. 

cases the latest values from the persistent memory are used.
The interface to the persistent memory of the control unit 

-

Impact on pump behavior: 
 

 

closed to maximum displacement anyway.
 Pump is controlled to minimum displacement by a 

V  
position. 
Additional hint: If mechanic V  position is set, this 
position needs to be set as parameter in order to cor-
rectly extrapolate towards V .

Cold start program

BODAS pump control library. It can be realized in the 

values (displacement, torque or pressure).

With the virtual minimum displacement add-on the pump 
-

mum displacement. The feature supports several use 

increased dynamics at start of movements, and standby 

In contrast to a mechanical stop, the maximum pressure 

See Chapter 4.3.

Virtual pressure cut-off
The virtual pressure cut-off add-on serves to restrict the 
pump pressure to a predetermined maximum value. This 

priority within the control chain. For further details, 
please refer to Chapter 4.4.

4.3 Add-ons available on demand

Hybrid operating mode
add-on the eOC BODAS pump 

control library software will be able to control the pump 

 

with recuperation function or advanced system concepts. 
The feature can only be activated, if the pump hardware is 
prepared for a two-quadrant
touch with your Bosch Rexroth sales representative to 
discuss about such solutions.

Advanced pump protection
-

sentative to discuss about such solutions.
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4.4 Control priorities 
Since several control paths / functions can be active at the 

priority of the different control functions. 
If activated, the virtual minimum displacement function 

-
points, but lower priority compared to the pressure limita-
tion function within the pump protection module. 

measurements, setpoints, 
but also the control current to the solenoid can be 
bypassed via data interface.
If activated, the self-calibration cycle will always have the 

(typi-
after machine start. 
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Target setpoints 
for pump control 
via CAN J1939 

command 
(PREMIUM),

or fixed 
parameters 
(ENTRY)

Pump Control 
Setpoints

Manual override of 
setpoints via 

BODAS-service

Use case: 
Commissioning

Setpoint
Bypassing

Ensure min. pump 
displacement 
regardless of 

control demand

Virtual Minimum 
Displacement

Ensure pump 
operating 
limitations
such as 

maximum allowed 
pressure and 

maximum allowed 
swiveling speed 

Pump 
Protection

Calculation of 
target pump 

swiveling speed 
based on control 

deviations in 
pressure, 

displacement, flow 
and torque control

Pump Control 
Priorization

Calculation of the 
resulting control 

current to achieve 
target swiveling 

speed by 
considering valve 

tolerances

Current Control

Electro-
proportional 

adjustment of the 
stroking pressure 
on the axial piston 

pump

Pump Control 
Valve

Automated 
recalibration of the 

swivel angle 
sensor within the 
first two seconds 

after machine start

Self Calibration
Cycle

Manual override of 
control current via 
BODAS-service 

Use case: 
Commissioning

Current 
Bypassing

Override signal of main control path via AddOn feature if required

Limitation of pump 
displacement and 
pressure at cold 
temperatures 

Cold Start 
Protection

Protection against 
engine stall by 
automatically 
adjusting the 

torque limitation
of the pump when 

drop of engine 
speed is detected

Load Limiting 
Control

4.5 Data interfaces and functionality

System inputs

input to allow the full scope of eOC pump control func-
tions.

Mandatory:
 
 Pump pressure

Optional:
 Load pressure
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5 Functional safety considerations

eOC BODAS pump control library transfers hydro-mechani-
cal pump control functions into software. Therefore, no 
safety functions are foreseen or implemented. This 

combination with safety requirements derived from a 
hazard analysis and risk assessment.
Safety functions for safety relevant movements must still 
be realized within the hydraulic circuit, independently of 
the pump behavior.

control function shall be part of a safety function, please 
contact your Bosch Rexroth sales representative.
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6 Project engineering and ordering information

6.1 Ordering code

01 02 03
ASlib – eOC 100

Type
01 Application software ASlib

Function 
02 eOC

Release
03 Variant number of the software 100

Note
The eOC BODAS pump control library will be delivered 

way.

6.2 eOC prototype starter kits and reference

(data sheet 95345) of the eOC pump control function in 

6.3 Project engineering

with your Bosch Rexroth sales representative. 

6.4 

optimize software parameters for the eOC BODAS pump 
control library function. Some parameters are related to 

required control mode, some of them are related to the 

be optimized to reach the desired (dynamic) machine 
behavior.

Calibration Guide which can be requested from the 
responsible sales representative.
Bosch Rexroth offers support to calibrate the eOC BODAS 

demand.
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6.5 Documents and tools container

and tools container contains provide useful -
mentation:

 
 
 

The complete list of container contents are summarized in 
Chapter 7.

The documents and tools container is provided upon 
request via Info.Bodas@boschrexroth.de 

“Container request: ASlib-eOC100” 

 Company name
 Contact person
 E-mail address

Relevant part numbers for adjacent electronic components that can be used for equipping a reference machine

Components Part number Plant Data sheet
Lab starter kit eOC (for prototypes) R917014438 95345
Machine starter kit (for prototypes) R917015295 95484
SRC-eOC + ASrun-eOC1001) R917014452 95207
PR4 SENT 95156
Connector kit RC5-6/40 (only connector) R917010843

R917013283
95207

Connector kit PR4 R917009890 95156
Connector kit SWS20 R902603524 95153 / 95150
Connector kit EC4/EB4 R902601804 pump data sheet

1) Included in Starter Kit
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7 Valid standards and additional documentation  

 Valid standards

Document
Standard DIN ISO 13849-1:2006-11 Safety of machinery – Safety-related parts of control systems 

Part 2: Validation
Standard DIN ISO 13849-2:2012-10

SAE J2716 January 2010

 Additional relevant documents in container of chapter 6.5

Document

Step by step support information to optimize the software parameters for the eOC BODAS 
pump control functions

 Compatible Rexroth products

Document Data sheet Comments
Axial piston variable pump A10VO series 31 92701
Axial piston variable pump A10VO series 32 92705
Axial piston variable pump A10VO series 60 92706
Axial piston variable pump A10VO series 52/53 92703
Axial piston variable pump A11V(L)O series 1x 92500
Axial piston variable pump A15V(L)O series 12 92512
Axial piston variable pump A20V(L)O series 1x 93100
BODAS pressure sensor PR4 95156 PR4 420 XX B SE/10 | PR4 280 XX B SE/10

SWS series 20 95153
06 95150

95161 New plattform sensor, successive availability for various pump 
types and sizes

Rexroth control unit SRC-eOC series 40 95207 RC5-6/40
Note: The control unit SRC-eOC series 40 is technically identical 
with a reduced number of available in- and outputs. Therefore, this 
document is applicable as valid hardware data sheet.

BODAS-service 4.x 95087 BODAS service tool
BODAS-service connection cable 95087

95090
CAN-USB interface 95087 Device to establish the CAN communication between RC and PC

95087
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8 Abbreviations

Abbreviation Meaning
BODAS
CAN Controller area network
DIN

(German Institute for Standardization)
ECU Electronic control unit
eOC Electronic open circuit
GCC GNU Compiler Collection
ISO
OEM
PC Personal computer
PKCS 
PWM Pulse-width modulation
RC Rexroth control unit
RSA Rivest–Shamir–Adleman
SAE
SENT
SRC Special Rexroth control unit

9 Security information

General terms of Product security

systems by unauthorized personal.

Security elements
The eOC BODAS pump control library is executed on a 
control unit that is not part of the Bosch Rexroth supply. 
Since there are no external reachable interfaces to the 

security measures is not in responsibility of Bosch 
Rexroth.

10 Safety instructions

 THE SOFTWARE represents a safety element out of 
context (SEooC). The machine manufacturer must verify 

-
tion.

 The machine manufacturer must perform a risk assess-
ment.

 The required safety functions and performance levels 

 The machine manufacturer bears responsibility for 

level.
 

all safety requirements at the hydraulic circuit and 
machine level.

 

 -
duction must be validated.

 The proposed circuits do not imply any technical liabil-
ity for the system on the part of Bosch Rexroth.

 
at the outputs of the RC.

 
potential hazards while the machine is in operation.

 It is the responsibility of the machine manufacturer to 
identify hazards of this type in a hazard analysis and to 

 The application software must be installed and 
removed only by Bosch Rexroth or an authorized part-
ner to pre- serve the warranty.

 It must be ensured that the vehicle is equipped with 

 
lead to safety-critical malfunctions of the complete 
system in the event of failure or malfunction. This type 

 

must only be carried out by trained and experienced 

components used and the complete system.

800-569-9801  •  info@evolutionmotion.com  •  evolutionmotion.com
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Bosch Rexroth AG
Robert-Bosch-Straße 2
71701 Schwieberdingen
Germany
Service Tel. +49 9352 40 50 60
info.bodas@boschrexroth.de
www.boschrexroth.com

 The machine may pose unforeseen hazards while com- 

that the vehicle and the hydraulic system are in a safe 
condition.

 

be used. If the components should fail or demonstrate 
faulty operation, repairs must be performed immedi-
ately.

 
all involved components must be considered.

 The machine manufacturer must follow the valid stan-

product.

Intended use
 

restrictions are made to certain application areas in 
this data sheet.

 
conditions may result in hazard to persons and/or 

Improper use
 -

thorized interference in the component not described 
in this data sheet render all warranty and liability 
claims void with respect to the manufacturer.

More detailed information
 
 The safety measures are to be observed.
 -

 -
uct information and information about updates.

 

11 Scope of license

-
tions apply:

1. The eOC BODAS pump control library is technically 
predicted and therefore foreseen in conjunction with 
the Bosch Rexroth hydraulic open loop pump A10, A11, 
A15.  
The use in combination with other products is techni-
cally unpredicted and therfore not foreseen from 
Rexroth side.

2. Since the eOC BODAS pump control library allows a 

order is not permitted.
3. 

Rexroth and the customer. Successful transfer has to 
be documented on both sides.

4. 

5. The machine function validation for any series release 
is in responsibility of the customer since the machine 

components like the main control valve, the hydraulic 
architecture and the machine kinematics. The param-
eter values provided by Bosch Rexroth are always 

for series without further calibration and or validation.
6. 

relation to or based on the eOC BODAS pump control 
library is not permitted. 


