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Why Co-Simulation?

DSH"" G HyperWorks

one dimensional system simulation multibody system simulation
e re—p— ) s s i St v
= | T Co-Simulation - :
-] W interface "
oty T LS Control of: VYYyyyy!
Aldlley ——o—— I o i - “ « Calculations ” “' ; : : v
| =7 e r— + Data Exchange NEENENE
* - s NOsF AR | = ‘
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+ detailed fluid power calculation + complex mechanical system dynamics
+ domain specific pre- and postprocessing + easy implementation of flexible structures
- simplified 1D modeling of mechanics - Static load cycle assumptions
- neglect of interactions within the overall system - look-up tables
- simplified equations
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Over 10 Years Experience in Co-Simulation!

H H H Know-How Protection through
FLUIDQN is one of the pioneersin e 155 Cotrea e
industrial usage of co-simulation solutions! (hidden parameters Launch of
and pre-compiled source code) DsHPUS_LECC
SIMULINK
Enabled
pll'us Co-simulation .
DSH with MOBILE , 3
MahiWocks Purtwr L‘\.:\.'(\
Program launch Air-Spring FLUIDON DSHPUS-STC Shnnsrlis
directly with open co-simulation Launch of - f
ts MATLAB or SIEMENS
source code . DSleus'STC join . ADAMS Plug In
model deseription with SIMPACK partner program WinAC Soft PLC for DSEPUS-STC
1994 1996 1998 2000 2002 2003 2004 2005 2006 2007 2008 2009
Target List: DSHPUS.STC
Equation Equation Equation Crrets B B for KIVA ARl
export .
to ApCSL toi(g,zrl\t/ls - ((E)sz(a)lﬁ?T Generic Linux Export combustion ;. i Hyp erWorks
P Simulink simulation NABLED Community
Altair MotionSolve
. ADAMS
Equation DADS (PC, SGI)
export SIMPACK
to Simulink Virtual Lab
' — Target List:
Launch of Generic C Export
DSHPUS-.RT Simulink C S-Function
dSPACE
SORCUS
VEMAC VeRA
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Fields of Application for DSHP!US-STC

Truck / Tractor/ . :
Car ) : Engine Railwa Aero Industr
Trailer Construction 9 y y
Function: Power Steering, Power Braking ‘, * Suspension * Landing gear * Presses and
Safety: ABS, ESP - . Brake suspensions Roller Mills
Comfort: Air springs, semi-active dampers » Active Roll * Actors &_ y Inject.ion
System controls in molding
Active body Seat- and cabin suspensions - Axle Steering flaps and slats machine
control System « Controls & « Component
hydraulics development

| D12 5 30 Drnen Swem frwgp Qs g

R
b

: Hydro bushings 1=
1+ Power tools « Hydraulic lash

|+ Implement adjuster
actors & * Torque :
controls converters S
o » Hydraulic * Injection —;
== =1 pumps &
1 nozzles
| * Belt/ Chain
1 Tensioners
" -~
| A
E -3 ‘ 0 -
...and many more to find in your application!
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Application Examples of DSHP'US-STC
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DS (wirdom)
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Vetal Lab

SIRPALY. (Werdoms!
SMPALY. (561
SMATLABS vl CF coved
SORCUS MOCULAR A/eR
LSORCUS NMAXPC

| pacn

Prepe AT

Cownon Interfsce fndonn|

Every psuPUs model with signal

input and signal output

components can be exported
as psuPUs-STC Embedded

Mereagee marings, and anoe

MotionSolve / MotionView
SIMULINK
By means of th Enublod
DSHPUS-STC — CIF
ready to use interfaces to
external programs are il
| SIM Y —

automatically generated

A. Altair

\ ADAMS
\ ’:‘ LMS

=
= |

MS@Soﬂware

THRIREEA NS W OVRTION

Virtual.Lab Motion

LMS

THRIREEA NS e OaTIOw

DADS

Customer specific solutions

Module T fqr Unix on SGI and for
Linux on PC and SGI
Whatever additional interface
is required
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The Application Steps of DSHPUS-STC

Step 1: Initial simulation of the fluid power system in DSHPus

.~

< Step 2: Optimization and Verification
Ti 7 of the fluid power System
o = 3 by means of a co-simulation
ht? V. S \\\t\ : s o
F 1 = -ﬁ DSHplus Co Simulation _:",..:._ SN W et —

- C++ Model A =
— Source Code ‘ DSHpus Differential » s
ce+ Auxiliary S Equation Export N

Functions

CHN |
Thoumerical —gp ngpis Solver Export—b

e esu = SEH ENODI S .

fodmEaEO Ry 9
_-__— F~ = — { e pu a
Step 3: Export of the fluid power system as embedded system \ S = | f“_'f

in a different simulation domain or on a different hardware |-

Online co-simulation:

« Online manipulating of DSHPUs model

+ Online post-processing in DSHPlus

* Huge number of predefined models in libraries

Embedded co-simulation:

* No local license of DSHPUs necessary

« Manipulate pre-selected parameters of DSHPUs model
* Incorporate as any feature else

AVI
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DSHPIUS_.STC Co-Simulation: Coupling Procedure

DSHPUs.STC — CSB

Start s e
> Inltlallzatlon ----------------------------------------------------------------
' Send initial values
/ Initialization :
DSHPIs-STC - CIF f Get initial values DSHPlUs-STC — SIF
Individual Interface Set-up | Interface to ~ }
to an External Simulation | DSHplus-Co-Simulation Dialog
Environment I Send data or to an external program
—|-> Receive data >
I Co-Simulation or e
i Embedded Mode :
! : Send data |«
i | J’
i b/ Receive data e |
b ]
I g
I T =

Flag to switch between

-------- /el Terminate calculation

Co-Simulation S— »| Terminate calculation |................}
or Embedded Mode Stop o :
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DSHPIUS_.STC — Embedded Module: Coupling Procedure

.5

DSHPUs.STC — CIF
Individual Interface Set-up
to an External Simulation

Environment

r/ ................... o o nitialization

%—» Send data —L

DSHPlus.STC — EMI

Start

Initialization

Send initial values

Initialization

Receive data

Co-Simulation or
Embedded Mode

Receive data <J_

N

Flag to switch between
Co-Simulation
or Embedded Mode

/ ------------ »| Terminate calculation

Send data

DSHpPlus.sTC
Embedded Module

A

S— »| Terminate calculation

Stop
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DSHPIUS_STC Co-Simulation: Inter- & Extrapolation of Exchanged Values

Client

Sim-Step 1 Sim-Step 2 Sim-Step 3

Data Exchange Cycle

1. Client model
receives server
model data

2. Simulation step of
the client model.
Intermediate values
for server variables
are extrapolated
during predictor

Server

DSHPIUs co-Simulation or

Embedded Model

\ 4

EP: Polynomial extrapolation of Server Data
IP: Polynomial interpolation of Client Data

A\ 4

v

steps of the client.

3. Server model
receives data of the
client model

4. Simulation step of
the server model.
Intermediate values
of the client data are
interpolated during
the server steps.
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DSHF-STC: Structural Setup

DsHP*-STC — Shell Server Specific Part

(User can switch between online and (Implementation into

embedded co-simulation) customer program)

lugllies DSE#-STC - CSB DSE“-STC — SIF
DSHA“-STC — CIF (Co-Simulation Backbone) (Server Interface Functions)
L
(Client Interface Functions) Management of shared 5 Functions that the user
memory and server-client can access with own

5 Functions that the user can synchronization routines
access with own routines

DSHP“-STC Classical Co-Simulation

Client Specific Part

(Implementation into
customer program) DSH*-STC-ECoSim™ Module

(Embedded Co-Simulation)

DSHZ*-STC — EMI

(Embedded Module DSH”* DSH”*- Tools
PY Interface) o—o Simulation o—o Ausiliary funci -
. i . uxilial unctions of the
Project specific file Management of server- Model o
. client synchronization,
Standard psH”“file solver routines

. Client specific implementation

. Server specific implementation
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A vision for a CAE-driven development of production machines

CAD p project data exchange > EPLAN

geometries for models documentation

PLM supported design level

flexibility of components CAE supported design level

>
RADIOSS MotionSolve | ¢ > DSHplus

Finite Element Multi-Body

hydraulics

co-simulation

data for stress analysis 4 of mechatronic 4
systems

V'S

OptiStruct HyperStudy PLC

eometry optimization arameter optimization controls
g ry op p p

validation level

Measurements

validation
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Stepl: Initial System Design with EPLAN Fluid System Documentation
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Pre-configuration / s - ,
of the press in the == 2= L. ==
design template Loy
! 1 i
| l
e ) f‘.]l__ i |
=" ¥ ‘ =
EPLAN R
g |
Iterative customization and ! ’
improvement of the DSHpI e
configuration with the results , Check of the
of simulation ; . ; — Sl
configuration with a

hydraulic simulation

Development template = EPLAN design template and DSHplus simulation template
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Step 2: Set-up of the DSHP'YS Hydraulic Model of the Forging Press
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Step 3: Preparation of the CoDeSys PLC-Controller and Visualization
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— State Program Loaded—
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— Meszages
- Project Infa - ~

Frogram Mame = Miniprezze_0PC_W5.pro
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"Erzioh =
Author =
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|0-List... I Shutdown I
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Step 4: Set-up of the MotionView Mechanical Model
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Contact

Thank you for your attention!

ELUIDON

Gesellschaft fOr Fluidtechnik mbH

Julicher Stral3e 338a
52070 Aachen, Germany
phone: +49 (0)241-9609260
fax: +49 (0)241-9609262

X info@fluidon.com
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