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DE 2807

HR2E S|

RecurDyn 0|A X|&3t= FMI(AMESIim) SE2|2 O E2HE sfA0| 7ts3t X
SALELICE,
£ AZ: <Install Dir>\ Help\Tutorial\Contro\AMESim\WheelLoader

RecurDyn &3 3 X7 2 Z2{27]

HHE 2t HO| A RecurDyn OI0|2S C= 22/5lH, RecurDyn 0| M3 T|HA Start
RecurDyn C{3ba X7} LIEFEL|CE

Start RecurDyn C{2H&AI7F LIEHLEH EHORELICE,

File 170X Open & 2 &/gtL|LC},

20 EAtst 20| 9= WheelLoader_Start.rdyn 2 MEHSILICE
Open S Z&/gfL|Ct, of2fe| O&XNT &0l HoFL|CE,

File I =0l A| Save As 2 £2/5/0] WheelLoader_FMI.rdyn 22 X{ZgtL|C},

Tip:
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0|0l RS Axial force Of Y245t7| 23St General Plant Input 2

(GENERAL COSIM WITH AMESIM BY FMI)

General Plant |nput AoHAc->| General Plant Input List
General Plant Inputs
@ 1' Communlcator EHOl Contro' Mo U;e| Mame Type Initial Value z
= 1|V GPlantinput DOUBLE 00
GPlant In 1E0IA GPlant _In(General 2 ||V GPlantm:utz DOUBLE 00
- Plant Input)S £22/3iL|Ct A
2. General Plant Input List &0 A
Add € 2&/5iA GPlantInputl 2 v
A I CHA| ot Add &
22/5j M GPlantInput2 £ v
ML B
Add Insert | Delete |
3. OKE ZH3}0 General Plant
. o N | oK | | Cancel ‘ | Apply
Input List &2 E&LICH
4. C|O|E{H|O|A EHO|M Force 24 & Axiall S ME{stT 2 22I510] Properties &
s 281t
5. Expression 2| EL H{ES £2/5}0] Expression List 2 €1 Create HHEZ Z&&tL|C}

Properties of Axiall [ Current Unit : N/kg/mmy/s/deg |

General | Connector| Axial
Type | standard Axial Force [~]
— Expression
Mame |
Expression

Force Display ﬂ thply Only to Action Body
|

| K | | Cancel Apply
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Expression Name 22 “Ex_GPIN_Left’S /2¢tL|C},

g2 GPIN(1)2 YHFLICL

Argument List 0|A] Add

Szt

ClO|E{H| O] A0 A| PlantInputl 2
REZ J2XEH Argument

List 2| ID 1 H0j| 024 drag &
drop 22 B0 s5L|C

OK HEZS 2850 Axiall 2|
Expression 4782 2t2gL|CH

Axial2 = Properties &2
212 5 HOjA 10 H DY ut

Yoz 922 13t 20|

ol
o
o

oz
fjo

Axial2 °| Expression &
2tEtLCy.
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A Expression X
Name [B GPIN_Let

GPINQ)

Available Argument List

[=]-Awe Function expressions
[#-Fr7 Fortran 77 Functions

- T Simulation constants

_m" Displacement

Velocity

b Acceleration

iz Genericforce

Ve Specific force

M w ] D]

_B: System element |E|

D Entity

1 GPlantinput?

[ add ] [

Delete

[ ok

| Cancel | | Apply |

A Expression

Mame | Ex_GPin_Right

GPIN{1)

Available

Argument List

[=]-Awe Function expressions
[#-F Fortran 77 Functions
[+ JT Simulation constants ar
[ _@' Displacement

[ ;‘L’ Velocity

[ @ Acceleration

[ '-}_T; Generic force

[ F; Specific force

[ Jdt System element

- I Arithmetic IF

[
E

Entity

[ |
1 GPlantinput2

[ ada ] [

Delete

| Cancel | |
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General Plant Output i85} 7|

SETERIES

o HOIZ 93t ©

M0 0|E{ Q| ZO|Qf

oF £&0f oet MY

MEst7| 23t General Plant Output 22 M/dgHL|Ct,

Plant Output 24

1.

Communicator 2| Control 150

GPlant_Out(General Plant Output)2

SEaiLct.

General Plant Output List & 0f Af
Add € &Lt

= 1d

GPlantOutputl O] MM g™

Expression/String 2| E S Z2/giL|C},

Expression List &0| Create H==
SELC

Expression 2| Name 2

Ex_GPlantOutputl 2 HZTiL|CH

Expression &0 &=

Dz(1,2,2)*0.001 = =3tL|Ct,

Augment List 0{A| Add £ =2 IDE
5 78 oS
Augment List 0| Ct22| Marker £

Y,
= ID 1 : SteerPistonLeft.DZ_ref
= ID 2 : SteerCylinderLeft.DZ_ref

UHES AMESIm 2=

(GENERAL COSIM WITH AMESIM BY FMI)

General Plant Output List

General Plant Qutputs

I No | Use ‘ Name

Tpe

Expression / String

>l

v

GPlantOutput1

DOUBLE

]

1«

Add

[ Delete |

ok | [ cancel || appy

Expression List

Expressions

No Name Expression

Comment

>l

Ex_zero °

2 |Ex_bucket

3 |Ex_boom
Exdrv

100%step(time, 0,0,2,1)
200%stepitime,3,0,5,1)*0

IS

-time™PV_drv_velocity_m...
GPIN(T)
GPIN(T)

Ex_GPIN_Left

w

& |Ex_GPIN_Rigth

1«

ok |[ cancel | [ apoy

A Expression

Name  |EX_GPlantOutputi

DZ(1,2,2)+0.001

Available Argument List

Entity

TU Simulation constants =
Displacement

¥ Velocity

L Acceleration

Generic force

[E)-Awe Function expressions | 4| D
[#-Fr Fortran 77 Functions s

[+ Spedific force
[E-fdt System element

SteerPistonLeft.DZ_ref
SteerCylinderLeft.DZ_ref

Delete

| OK | ‘ Cancel |

\ Apply |
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GPlant Output List Z0|A Add £ 28

d
O

Expression List £0| Create HHES =& gfLICt,
Expression 2| Name 2 Ex_GPlantOutput2 2 HZASIL|CT,
Expression &0f &4 vz(1,2,2)*0.001 S &SiL|CT,
Augment List O Ct22| & Marker & 2 gLIC},

= ID 1 : SteerPistonLeft.VZ_ref
= ID 2 : SteerCylinderLeft.VZ_ref

1 H~14 #HOF 5L YO 2 GPlantOutput3 2 GPlantOutput4 S CH2

Augment List °| Marker £ 2/2{5}0] d4-ggtL|C,
=  GPlantOutput 3
= Expression Name: Ex_GPlantOutput3
»  Function: DZ(1,2,2)*0.001
* Augment List ID1: SteerPistonRight.DZ_ref
* Augment List ID2: SteerCylinderRight.DZ_ref
=  GPlantOutput 4
= Expression Name: Ex_GPlantOutput4
=  Function: VZ(1,2,2)*0.001
» Augment List ID1: SteerPistonRight.VZ_ref
* Augment List ID2: SteerCylinderRight.VZ_ref

13

IO GPlantOutput2 £ 2 &%tL|Ct,



WHEEL LOADER (GENERAL COSIM WITH AMESIM BY FMI1)

5 SN WA |

SteerPistonRight.cyl_ref

W,
| SteerPistonRight.pis_ref
N

SteerPistonRight.Marker2 ™~
SteerCylinderRight.Markerl g
T =

e

SteerCylinderLeft.cyl_ref

| SteerPistonLeft.pis_ref |

SteerPistonLeft.Marker3
SteerCylinderLeft. Markerl

SIS
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Al=8[0]H =

0%

x7| 2E JEHE 20I5t7| fA5t0] AlgefoldE HAgL

= T

%ﬁ) 1. Analysis Tab 2| Simulation Type 1E0|A, Dyn/Kin & MEiEiL|C},
Dyn/Kin Dynamic/Kinematic Analysis Ci @t A7} LEEFELICH
2. Otz{et Z0| ui2tolHE =3t |, Simulation HES &3t T
= EndTime: 7
=  Step: 700

27|

o1 Analysis Tab 2| Animation Control J1E0(A Play HHE2 =2 of2ff D3N =207t

O|sste AE =elgLtt.

ez diM0| =0 2R X7 GICHH, 7| JEJO|A DHX|Sf 7 =X E2E=
AT SHA gLt Ol 220 =gS fISh AFOIEO| {0 XSSHA| Q47| W2 YL
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Chapter

RecurDyn Master Mode =
General CoSim FMI &%X

2
=

RecurDyn 2 Master Mode £ AMESim £ Slave Mode £ General CoSim FMI £
4785 Co-simulation 2 3= Y& S Hi®=L|Ct O|lf, AMESim 0| A RecurDyn 22!
7|75 MY 2t AMESIim 0| Zdst RS M2 F1YZ = Interface Block O]
Zagtct, o|2{st AMESim Interface Block 222 M4t 2t FMI 8-S Hi9I&LICH

< O 28 A2

30 &
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E2|Y OX ZCof A00|H7 RHE = AMESIim 22T XS EL|CH

=
o TT
2= DEg 2234 Interface Block 2 222 $3stL|C},

AMESIim &3 % &=7| 2 22{Q7|

1. |z HEIH S0 AMESIim OF0|2E2 GE 2&5tH, AMESIim 0| M EL|C},
. File H’70|A Open & Z2/gtLIC}
oA EALSH O|X Z50| U+ HydraulicComponents_Start.ame S MEiS!L|Ct,

Open 2 Z2/2tLICt, Of2flo &KX 3 MH=0f0|E7t BRI E AMESIm 20| 2O FL|C},

S I N IR

. File > Save as £ A3l 22 mYo| 0|52

HydraulicComponents_fmu_export.ame 22 HZ3tL|C},

r N
Simcenter Amesim - [H#EMIFinalWHydraulicCompenents_Startame %] [E=N IR
File  Edit  Sketch  Configure  Simulate [nterfaces Tools Help SIEMENS

s T e Tl 9 & | (OUpdate o fppspace « [ Plats ~ O Animations ~ (%) Dashboards ~ [} Scripts ~ [ Table Editer | @
Ta E 2 Create inteface block 'k Create Statechart Create Signal Bus  ~
(]
HydraulicComponents_Star,ame = x Library tree
T 1 Search: Vv ® | Moe>
. RUN [#] Favorites
N STATS !
- [at Simulation
N sim para.. TP printint.
- i Ports
m ©)
T2 signal, Control
(=} rintint..
primt timesync externin 1D Mechanical
|El|:I ‘>\/f\>‘
= E» 'nm;, <) Hydraulic
SUPEFEN-- acet_out... reset out. Simeenter 3D Motion interface
¥
©®
select
dynamic SP chrono..
o
Ishaft rshaft
scriptint.
* | |
signal hflow pflow
o a B
o geocom  magnet rope
o 8 1 4
e thermal  meca2D elect
% % B 1
B |« > ]
B2
1§
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AMESim Interface Block 2 22
AMESim Interface Block X5}7|

1. Menu > Interfaces > Create
Interface icon 2 22/5A Interface

block 2 4/ dgfL|C},

FMU import assistant.

(x) Import linear model

He Import Motion model
(AM ESim H-l 7|(_-1 O‘" [[I-El' D‘” '|I7|' ‘o[’l I| 7|' EI'% N Import Simcenter 3D Motion model
va] "
A OlA Import Adams model.
oM Ll I:I-') : i @ create interface block
O
o

Interface Icon Creation CHZH X0 A, Number of inputs & 2 7|2 HXgtL|CT,
Type of interface = Functional Mock-up Interface (FMI)Z 21ZtL|Ct,

Number of outputs = 4 7HZ HEHTL|CE,

R mN

Input 2| O|§2 Ci51t 20| oot =M2 YL,
= >1: InputForce_Left

= >2: InputForce_Right

6. Output 2| O|E= L3 20| Zeot =Mz YHYLIC
* 4>: Velocity_Right

= 3>: Displacement_Right

= 2>: Velocity_Left

» 1>: Displacement_Left

7. OK HEZS SN Y& =L

Interface Icon Creation @éj
Cormmmaon
Kumber of inputs: Type of interface: Mumber of outputs:
2 2 |Functional Mock-up Interface (FhI) v 4 o
elocity _Right 4>
» 1 InputForce_Left Displacement_Right 3 >
» 2 InputForce_Right Welocity_Left 2>
Displacement_Left 1>
Clear all text futo-set names | | Load setup,,,
Help (o] % Cancel

18
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8. Interface block 0] Z &2l
HOf| LtEtLH OtRAZ

=52 0|SAIZLLL

AMESim Interface Block ¢Z3%}7|

1. Interface block 1} 22=0{0|Ef R4S

oH A5 CHZQe| O3at 20| AHAdgtL|ct, J3lut CHEA
GiZstH Zatvt #RE 4+ Qlen=z, of2f J3at 20| HUF00|e HEZHES| ZEQ}
Interface block 2| I

€0l & OlH &
nput & Output ZE0i| Y5 HZA|0fof ¢

Velocity_Right

Displacement_Rigth
InputForce_Right Velocity Left e
Displacement_Left 77770

InputForce_Left

19
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AMESIim FMI &7
AMESim Compiler 2t4 &%

1. Menu > Tool > Preferences £

S2sto] MgLct

2. Preferences [zt X0 A Compilation &2 Z2/gfLC}.

(GENERAL COSIM WITH AMESIM BY FMI)

St
Tools LN
RAMETER | S|  Preferences ! Ctrl+ShiftP
[ Port tag Advanced ¥

draulicCormpon

ER Table Editor

Model update assistant Ctrl+K

Library update assistant

3. Model Compilation 0|A] Debug by default M8 &3 gHL|Ct,

4. Active compiler 0| A compiler £ Microsoft Visual C++ (64-bit)S MEHSIL|CY,

r B
Preferences r m
General Model Compilation
[] Compile for the legacy simulator
Drawing [ Autornatic window close on successful compilation
[ Automnatically add missing libraries in path list
Debug by default
Simulaticn Active compiler:
() Microsoft Visual C++ (32-bit)
Parallel processing () GMU GCC (32-bit)
() Intel C++ (32-hit)
Post processing (@ Microsoft Visual C++ (B4-bit) H
() Intel C++ [Bd-bit)
Model mana
Encrypted Supercomponents
Modelica [ Use old encryption mechanism Compiler Settings,,.
Information
Help | |Hest0re defaults 0K | | Cancel | | Epply

20
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AMESIim FMU L2 LY7|
AMESIim 0| A *.fmu It LHELH7| (Export)

1. SIMULATION S Simcenter Amesim - [H:WFMI¥FinalWFMU_Test_by DAWHydraulicComponents_fmu_export.

_;_é!-é-l_cq [=0=] % File  Edit  Sketch  Configure Simulate  Interfaces  Tools
xd QE"J L_l I:I'- SUBMODEL PARAMETER
[®] Run sirmulation Fun Parameters | 5= Global parameters 4] Performance
HydraulicCormponents_frmu_export, ame =

Tip: 22 Build 4Ef 202 Message Tab 2| Completed message 2 Details Tab 2|
System build completed message £ =012 4= U&L|Ct,

Systemn Compilation - [HydraulicComponents_fru_export] ? X

System Compilation - [HydraulicCempenents_fmu_expert] ? >

Messages Details

Messages  Details

4JHYDR.lib” "C: /Program Files/Simcenter /v 1700/, fibmaotion it fwi OTION.lib™ -~
S dlexe LD -0 HydraulicComponents_fmu_export_.dll HydraulicComponents_finu_export_obj @ Hydraulic
Creating a simulation program for your system. Components_fmu_export_.make.link_args” “C:\Program Files\Simcenter v 1700 \Amesim Yib\winé VAMESCL.lib" "C:\Program
Number of states: Files\simcenter v 1700\Amesim i \win64+\AME. b
S};'jd‘:r‘:; ‘!:nphdg- 0 Microsoft (R) CC++ Optimizing Compiler Version 17.00.50727.1 for x64
Generated implidts: 0 Copyright (C) Microsoft Corporation, Al rights reserved.

ol : Command line warning D3035 : option "o’ has been deprecated and wil be removed in a future release
d "c:/program files/smeenter/y 1700/amesim/ibmec fsubmodels wing4/FT000.0b” c: program files /simcenter /v 1700/2mesim
fibmec fsubmodels/xinB4/VELXCD.obj" “c: fprogram fles/simcenterfy 1 fibhydr .0by” "cxfpr
ogram fles/simcenter y 1 by fst fwiné .0bj" "c: fprogram files simcenter /v 1700/amesim/ibhydr/
bmodel K000.0by" "c:/oragram v fibsig/submodels /winG4/UD00.oby” c:/oragram fles
fsimeenter fv 1 fibhydr fsub PO4.0b)" “c: fprogram files/smcenter v 1700/amesim/libhydr /submodels
Jwin64/H1020.0b3" “c: fprogram fles/simcenter /v 1700/amesim/libsig/submodels/in§4/GAD.obj” “c: /fprogram files simcenter
f#1700/amesim/libsig/sLbmodels winG4/SPLTO. obi™ “C: /Program Files/Simcenter jv 1700/Amesim/libsig/lib/win64/S1G.ib™ "C: /P
rogram Files /Simcenter /v 1700/Amesim/libmec/ib ain64/MEC. ib” °C: [Program Files/Simcenter /v 1700/Amesim/ibhyc lib/win6
4/HYDR.lib™ "C: /Program Files/Simcenter fv 1700/ Amesim libmotionlib fwinG4/AMEMOTION, lib™

Creating ibrary HydraulicComponents_fimu_export_..ib and object HydraulicComponents_fmu_export_exp

System build completed!
g | [

Help Clese

Help

Close

2. Menu > Interfaces > FMU export
assistant...S 22| &L|Ct,

JDEL PAR

lers

FMU export assistant... !

Generate files for Real-Time...

Generate Simcenter Amesim - Simulink black-box
Interface status...

Systemn contains FMI interface

Export setup

21
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Export settings 10|X|0jA| FMU type and version S Co-simulation 2.0 22

MERSHL|CE,
Output directory = 2 1112 RecurDyn It20| U= SLst EM X2 HFTL|Ct
Next HHE= S&gL|Ct

-
FMU Export Assistant [0 o

Welcome
Canfigure a Functional Mack-up Unit (FMU} to expaort

FMU type and version
i Co-simulation 20 ~

Visibility level: exposed elements

() High: expose all parameters and vatiables
() Low: expose nothing except input and output variables
@ User-defined: expose only the watch parameters and variables

[7] Generate log file
Embed tables
[] Pravide directional derivative when applicable
[] FMU for real-time
pmm———— ————— = )
1 Output directary: 1 H:wFMIFinal el

Platform selection 1 0| X|0j|A| compiler 27H0| Microsoft Visual C++Z &7d%|0f
A=X| <ol C,
Generate HE2 2/ *.fmu Dt Mo U oY LHELHZ[E A|RFEL|C,

_
FMU Export Assistant L2 [t

Platform selection
Configure binaries to include in the FMU

32-bit compilation

@ Microsoft Yisual C++ (32-bit)
() GWU GCC (32-hit)

() Intel C++ {32-bit)

64-bit compilation
@ Microsoft Visual C++ (G4-bit)
() Intel C++ (Bd-bit)

Additional compilation seftings:

‘ < Back | |§enerate > | | Cancel |
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8. AMESIm O] Md3st * fmu ItYS HHT QX2 LHEHL|CE,

—

-

FMU Export Assistant (L2 [t

Results
FrU export results

Messages Details

Starting FMU creation process...
Starting Python ...

Starting FMI interface,,,

FrL generation

Preparing C files. .

Cornpiling FMU code for target win32-ve,,,
Compiling FMU code for target winBd-ve,,,
Generating FMU. ..

FrU generation succeeded,

End interface generation -» Ok

Ftdll generation completed,

JE] )
9. *.fmu ItYO| Ct3t 20| EHO = AS || 2d_flatrdf
oI5k & QUAL|CH |El| HydraulicComponents_fmu_sxport.ame

| || HydraulicComponents_frmu_export.fmu
|| HydraulicComponents_Start.ame

|| WheelLoader_Start.rdyn

|=| WheelLoader WIR3.rdyn
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RecurDyn General CoSim FMI 27

RecurDyn FMI Co-Sim Environment &75}7|

1. Communicator & Control N o
B eeemesamin 12/ % % A ¥ 2 2@

GCoSim Plant_In Plant_Out | Simulink  External  AMESim FMI GPlant_In GPlant_Out
2. General CoSim #2| CoSim Conm Enrenment
Environment | 0| X| 0| A{
Add HES SE/gL o
3. Name 2 GCoSiml 2=
Adgct.
Y
I add | Insert [ Delete ]
=3 MEWSHL|C
4. Type = FMI = AL | |. [ Detete Cosim information
5. PIN o L=l HES 2B o [ oma ][ me
General Plant Input List ( GCoSim1)
[ General Plant Inputs |
6. General Plant Inputs List No Name e Intial Value -
. . =o 1 GPlantinput! E DOUBLE 0.0 A
( GCoSim1) HoM Add HES 2 GPlantinput2 - DOUBLE 00
T # Z2/5IH GPlantInputl 1t N
GPlantInput2 7} Z=7}EL|C}
v
y
| Add If [ Insert | [ Delete |
7. OK HEZS S&lgLCt
| [s]¢ | [ Cancel | l Apply
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8. General CoSim 2| CoSim

Environment I 0| X| 0| A{
pouT o L-| HES S2stLCt,

9. General Plant Output List
(GCoSim1) E0|A Add HES
4 # 28510f 4712
GPlantOutput 2 ZF=7tgtL|C},

10.

General CoSim 2| CoSim

Environment I 0| X|0f| A{
Cosim 9| L-lwEg Sa1gtct,

11.

(GENERAL

COSIM WITH AMESIM BY FMI1)

General CoSim

Cosim Environment

| Mo | use | Name Tpe | Pn | pour | cosim -
A
A
v
v
-
[ Add Insert ] [ Delete
[JDelete CoSim information
oK || Cancel | | Apply
General Plant Qutput List ( GCoSim1)
General Plant Outputs
No Name Type Expression / String -
1 GPlantOutput1 Jd DOUBLE EX_GPlantOutput1 ‘
2 GPlantOutput2 -~ DOUBLE Ex_GPlantOutput2
3 GPlantOutput3 Jid DOUBLE Ex_GPlantOutput3
GPlantOutputa - DOUBLE Ex_GPlantOutputd
A
v
v
-
Il Add | Insert | [ Delete |
[ ox J[ camcer || aepy
General CoSim
Cosim Environment
| o | use | Name Tpe | Pn | pour | cosim -
GCoSim1 A

1«

[ Add

Insert

[ Delete

[JDelete CoSim Information

oK | [ cancer || appty
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FMI ( GCoSim1 ) Ct0|2 2 CoSim Environment H O|X|0|A Import M
MENSELICY,

Interface Version 2 2.0 22 ME4THL|CY,
Model File 0l M L] HES 22310 Open CHSHAXIO|A 4443t HydraulicComponents
_fmu_export.fmu ItYS ME4SILICE,

FMI ( GCoSim1 ) CIO[Z 20| OK HHES SEHA 282 =L

General CoSim 2| CoSim Environment I|O|X|0{|A OK HES Z&/sjA ™S
etz gtL|Ct,

FMI ( GCoSim1 )
Co5im Environment
(® Import () Export
Interface Version | |2.D |v
Model File |HydrauIicComponents_fmu_e "zl
|WheeILoader_FMI
(®) Interface Time Step |1-E-003 |

Following the Interface Time of Master (Host)

2 |

r Create a FMU File

‘WheelLoader_FMI

| QK | | Cancel | | Apply
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RecurDyn Master Mode Co-simulation

RecurDyn 0|A] Co-simulation ~&5}7|

RecurDyn 2| €2 REI AMESIim 2| ¢40)0|Ef 22 FMI £ 0|23%10{ Co-simulation
g ct.

@) 1. Analysis Tab 2| Simulation Type 1Z0|A, Dyn/Kin S MEHSIL|CY,
Dyn/Kin Dynamic/Kinematic Analysis CHSHAFI LEEFELICE,

-

2. OrzZiet Zo| meto|HE YT 5, Simulation HE2 S2/gL(CH
= End Time: 7
=  Step: 700

ofiL{do]d Zut= 7|

> 1 Analysis Tab 2| Animation Control J1E0(A| Play HHES =2 of2ff J8XNE =27}
O|sst= A2 =eletL|ct,

=

bl

.|

RecurDyn 2t AMESim ALO|0f Co-simulation O] 2t=2|QICHH, 220 &

Aoz

o o _l—

=22 oot o|SotA ELILh Ol 820 =gs 218 AMESIm oA 4==040|E0f
70| LU, RecurDyn 2| A2=0{0|E{0f O F&O| HSEIA7| W= LICE.
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Chapter

RecurDyn Slave Mode = General
CoSim FMI &7

£ oM = &L B2 RecurDyn 2 Slave Mode = AMESim 2 Master Mode £
M
=

IT
H5t0] FMI Co-simulation 2 $33t= #¥e HjQ=L|Ch

< 0l et 28 AlZh
0 =

30 =
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RecurDyn General CoSim FMI &7

RecurDyn FMI Co-Sim Environment &75}7|

.@‘1.

GCoS5im

. TV bome  susttty  anaiss Proesionsl  Floible  Postanabss TG
Communicator & Control N . "
10l GCoSim 2 72 % %S¢ A ¥ Q2 &®

Plant_In Plant_Out | Simulink External = AMESim FMI GPlant_In GPlant_Out GCoSim
Hals
= =L

General CoSim 2| CoSim

General CoSim

Environment I 0| X| 0| A

Cosim Environment
CoSim 9' [IlH'l%% %él'éél- L'l El'- | no [ use | Name pe | e | pour | cosim z
v -

FMI Cli2ta At CoSim
Environment I 0| X| 0| A
Export =42 ME{SHL|C
Interface Version 2 2.02 =
A EHSHLICE,

1«

] [ owe

Create a FMU File 0| A{ I} 9]
OlES

WheellLoader_RDSIlave =

[Jpelete CoSim Information

oK || Cancel || Apply

golgfL .

Export HHES ZSE6iA *.fmu IIYS HE-HLICH
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] -
FMI( GCoSim1 )

| » FMI » Final
. ________________________________________| CoSim Environment
A BT
: Oimon
- Interface Version |2.0 |v|
= 2d_f|at.rdf (&1 |HydrauIicComponents_fmu_export.'|
| HydraulicComponents_Start.ame
Plant File Mame |WheeILoader_FMI |
| | wheelLoader_RDSlave fmu
|%] WheelLoader_Start.rdyn @® Interface Time Step [1.2-003 |

O Following the Interface Time of Master [Host)

Waiting Time (seconds) |100. |

 Create a FMU File

| p—
WheelLoader_RDSlave| || Export l

oK | | Cancel | | Apply
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AMESIim FMI &7
AMESIim &3 % 7| 23 7tX 27| (Import)

£2/5l0{, AMESim S CHA| MalistL|Ct,
AlS ]

1. |IE=209| HiEDIH S0|A AMESIim OFO|22 G2
Xjaisl gtL|Ct.)

(% AMESIim 0] A& A% F0|2}H, Close 20i
. File{0|A Open 2 Z2&/2tLC}.

oM EAtst O 250 U= HydraulicComponents_Start.ame S MEiEHL|CH

Open = S 2LICt. of2fo JME HFO0[E7t ZHY El AMESIm 20| EOjZLCt,

S LU - S N \°)

File > Save as £ A3siA 22 mtAdo| O|ES

HydraulicComponents_fmu_import.ame HZSL|Ct

r A
Simcenter Amesim - [H:WFMI#FinalwHydraulicComponents_Startame *] @M
Ele  Edit  Sketch  Configure  Simulate Interfaces Tools Help SIEMENS
& B3 e R e s el O & | (OUpdate o App space ~ W Plots ~ &% Animations « (%) Dashboards s« EH Table Editor | (&

& o & [@] Create interface block < F L Create Statechart = Create Signal Bus
HydraulicComponents _Start,ame = % Library tree
T 1 Search: Vv @ | More >
~ RUN [ Favorites
N STATS
[ar Simulation
N simpara.. MM print int..
- i Ports
m ©)
T2 signal, Control
< rint_int. .
PRS- timegyne ©XtErin 1D Mechanical
|El|:I ->\/J:\>‘
" _) -- < Hydraulic
SUPEF_EN-- acet_out . rEset_out.. simcenter 3D Motion interface
¥
©H
select >
dynamic P chrono..
-
Ishaft rshaft
scriptint.
* | |
signal hflow pflow
o a o
o geocom  magnet rope
o 8 il {
ped thermal  meca2D elect
B 4 , |
B |« > ]
fa
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AMESim Interface Block = 22
FMU Interface Block S0{27|

1. Menu > Interfaces ¥ simcenter Amesim - [H:¥FMIwFinalwHydraulicComponents_Start.ame #]

> FMU import File  Edit  Ske Configure  Simulate [EUICHEIIEE Tools  Help
assistant..& SUBMODEL
ZalstL|Ct T& External variables  ¥@y Rernove submodels Import linear model...
== .
H Import Motion model...
Tl Import Simeenter 30 Motion model...
Import Adams model...
AN
N (@ Create interface block...
O
O JE <
||:| Ge e o
= -

2. Functional Mock-up HO|X| FMU 27H0| A RecurDyn Of|A{ st
WheelLoader_RDSlave.fmu IS G1ZASHL|C}

3. Submodel storage directory £ *.rdyn I} *.ame I20| {X[st ZEG =2
Ho|ghLCt.

4. Submodel 2| 0|22 RECURDYN 2 & HO|&tL|C},

' hl
FMU Import Assistant R

Welcome
Choose a Functional Mack-up Unit {FMUY to impaort

Functional Mock-up Unit FiL: welloader_RDSlavefrmo [, ]

Submodel storage directory: H:/Fil/Final/Tutarial |:|

Import settings
Submodel name: RECLURDYMN|

Subrnodel generation

Add submodel to category path list

< Back Mewxt > | | Cancel
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(GENERAL COSIM WITH AMESIM BY FMI)

Import settings 1 0|X| Compilation settings 0|A| Compiler &2 Microsoft

Preferred simulation type 2 co-simulation 22 MEiSHL|C},

6.

Visual C++(64-bit)S MEiStL|CE,
7.
8. Generate HHES &g LCt

-
FMU Import Assistant

Imnport settings
Setimport options

Impaort settings

Subrnodel ge

Compilation settings

[Microsoft Visual C++ (5d-bit) ~ |

Preferred simulation type

(@ co-simulation
() model exchange

additional compilation gettings:

| < Back | |Generate ¥ | | Cancel |

9. Submodel generation 0| 2tZ &l

=

=

messages

-
FMU Import Assistant

Results

Mative Simcenter &mesim submodel generation results

Subrmodel generation

Messages Warnings/Errars

»Etarting: "CiFrogram FilesWSimoenter ~
Wt 1700 Srn e sinn it winbd Wi _import_cormpiler, exe
-outdir H:/Fil -narme RECURDYMN -ccopt —winbd -
preferred cs Hi/FMI/Final/

WheelLoader _RDSlave, frmu”

It iz an FMU for Co-simulation, version 2.0, ranning
on winBd
Subrmodels Windows compilation batch file,

Thiz batch file is to autornate the compile procedure
for subrmodels

RRTRE | S Tt | AP S 1] PPN PPN | S . e RN N | -
< Back | | Cancel | | Finish
5
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10. Library tree 0fA| FMI Import blocks 22/5tH, fmu =% 20| EQL|Ct. O] fmu
=28

221t of2fel a3 LSHA

Simcenter Amesim - [ Syciraul . tmu_mportame 4 (= E i |
Fle  Edit

ke R

Sketch

Configure

Simulate  [nterfaces  Tools  Help SIEMENS

SKETCH S @ | (OUpdate o fppepace « [ Plote « g Animations ~ (%) Dashboards s ~ [ Table Editr | (3

Y

HydraulicComponents_imu_impor, ame « ®

1 [@ Create interface block  CF Craate supe ent &7 Create Statechan 3= Create Signal Bus ~

Library free

Tl ti- Search:
N fny bl RS
N -
| @ fmuinga.. o simuletion
Sy = ports
o T2 Signal, Cantrol
[=]
£ 1D Mechanical
=]
< Hydraulic

Simcenter 3D Motion interface
fry FMI imported blocks
1 1
: fr FMI imported blocks :

MPeweeo
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11. Simulation mode % Simeenter Amesim - [HA¥FME¥FinalFMU_Test_by_DAWHydraulicComponents_fmu_export.

AlSHSE |—| E|‘ File  Edit  Sketch  Configure  Simulate Interfac:e.s Tools  Help
Eobl """"
[é =] SUBMODEL PARAMETER

[®] Run simulation Fun Parameters

Global parameters ﬁul Performance

HydraulicComponents_fru_export,ame =

Tip: 22 Build #Ef 222 Message Tab 2| Completed message 2} Details Tab 2| System
build completed message 2 221%t = QU&L|CH

System Compilation - [HydraulicComponents_fmu_export] ? X System Compilation - [HydraulicCompenents_fmu_expert] ? x

o (O

Messages  Detals Messages  Details

4JHYDR.lib™ "C:/Program Files /Simcenter fv 1700 /Amesim/ibmotionlib /winG4/AMEMOTION.ib™ : ~
d.exe 4D -0 HydraulicComponents_fmu_export_.dl Hydraulld:umpunents finu_export_.obj @Hydraulic

Companents_fmu_sxport_make.link_args" “C:\Program f v 164\AMESOL. lib” “C: Program
Files|Simcenter 1700 Amesim b \winG 4 AME . ib™

Creating a simulation program for your system.

Number of states:
Explcits: &

Dedlared implcits: 0
Generated implicits: 0

Microsoft (R) C/C++ Optimizing Compiler Version 17.00,50727. 1 for x64
Copyright (€) Microsaft Corporation. Al rights reserved.

3 Command e warming D035 < okn o has been deprecatied and wil b ramavad in & future release

d c:fprogram FT000.0b" c:fprogrem fes/smeenter 1700 famesin
,n.hmeqsuhmude\s/wmswaxco uhj‘ “c: fprogram o 1700) dels nin64/SV00.0bj" "c: for
agram files/simeenter /v 1700/amesim/lishycr /submodels Wing4/PS00.obj™ “c:/program fles/simcenter fv 1700 /amesimlishydr/
submodels/inB4/TKD0D.obj” "c: forogram files simcenter /v 1700 /amesim lbsig/submodels win64/UD00.obj” “c: fprogram files
Jsmcenter v 1700/amesim/ibhydl /submodels/wing/FP04.0bj” "C:/program fles/simcentar v 1700 /amesim iohycr/submodels

fwinG4/H1020.0bj" "c:/program files/simcenter /v 1700, ’“ C .'Drogram ﬁ\ES.’s\moentEr
#1700/ zmesim lbsg/aubmodels /ning4/SPLTO Gy °C: Program i Jip”
rogram Fil o1 o™ *Ci/Program F\\EsfSlmcEntEr,’v17[][],'AmEslm,’Ilhhydr,’llh,’me

4JHYDR. b C: Program Files Simcenter fs 1700 /Amesim ibmotionib/wing4/AMEMOTION. ib™

Creating library HydraulicComponents_fimu_export_.lib and object HydraulicComponents_finu_export_.exp

System buid cnmp\atedll
& |

Help Close Help Close

SIGTECE  Interfaces
12. Menu > Simulate > Run > Run Run y
Parameters & 22/3}0]

AL

Run Parameters... Ctrl+U

(% Update F5 | [B] Runsimulation F7
Fal

Study Manager »| [m]

il Performance Analyzer

Power, energy, activity

Linear analysis H
Lock states »
Post processing b
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(GENERAL COSIM WITH AMESIM BY FMI)

13. Finaltime 2 7 s 2 275l1, Print interval 2 0.001 s £ RecurDyn 0| A Interface

Time Step S HOlot 5L gte 2 dPerL|Ct,

.
Run Parameters

B [ |

General standard options

Sirmulation settings

Continuation run

Use old final values

Miscellaneous

| Monitor time
Statistics
Generate C5Y

Help Default

....... ~

Fixed step options

Simulation type

Parameter Yalue | Unit ®) Single run
1| Final time 3 ! Batch
1
HIPrint interval +|0.001 = E

Parallel processing

Preferences

Result file(s)

Murnber of sawed variables:

0
Estimated size:
4 MB

Integrator type

@ Stapdard integrator

Fized step integrator

Information

o Print interval: 0,001 s
Mumber of points: 7001
Sampling frequency: 1000 Hz
Easily observable frequency: 100 Hz

[0]# Cancel

14. OK= =2 282 2=gLICh

36



WHEEL LOADER (GENERAL COSIM WITH AMESIM BY FMI1)

RecurDyn Slave Mode Co-simulation

AMESim O A Co-simulation & #=&¢&tL|LCt.

A|l2H0|M AlGHS}HY| Simulat Interfaces  Tools
. Run ) Run Parameters... Cirl+U

1. RecurDyn 2| WheelLoader_FMI.rdyn | () update s EDRunsmukton &

D42 Save 51l Close $HF | B study Manager | @

RecurDyn % %—EQ Ll EI" j‘ﬁ Performance Analyzer

(RecurDyn 0| A& A3 Zo|H Fower, energy, activity

AMESim 0|A| RecurDyn 2 XI5 &g Linear analysis >

Z 20| Co-simulation 30| QH=IL|C] ) Lock states »

Post processing b

2. Menu > Simulate > Run > Run simulation 2 22/gfL|C}.

3. A|=2{0|M0| A|ZE|H AMESim O] RecurDyn 2 A3stn ZH
AlZSh= arg0| Atse 2 TIHE L,

mjo
ra

2, Co-simulation 2

LRSI NN XN T DR P CRAICYNN-TY FYEE]

T CEEEECCCEECeeeCEceeeeecce
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AMESim 0| A Sl{4d ZutE 7|

1. SiA 22 = AMESIm O 2|2 O052| Plots HES £ B S2I510] Plot &S AL},

2. AMESIim 0|A] FMI Import blocks & Z2&/gHL|Ct,

3. Variables of fmuin002out004 [RECURDYN-1]0%|Al GPlantInputl I} GPlantInput2 £
Plot %0 Drag & Drop &L|Cl.

SIEMENS
G0 1 Owdse Aammae « [Cron ~ Opanmatens ~ () Dostbosees ~ [soos ~ Frabiecaw | D

SKETen SUBMODEL | PARAMETER | SIMULATION

= i Performance naivzer  [lsudy vanager + O Temporal anatyss

HydraubeCemponents_finu_mport ame. Parameters of insn00 20,004 [RECLROYN-1]

e © (@ GPlantOutputt. - Cutput Data L of PatR), . o
RVWALLS + +Hb B ORE ° (@) GPlantoutpu2 - Output DatalL of Piant(RD), n. 0
(® GPlantoutput3 - Output Bata L of PlamtiRE), n o|

(@) GPlantOutputs - Output Data L of PantRE), n. ]

Pltstep -ReasOyn Pit Step ™

> Pirput -Husber of PantfRD) Igu, nct mpport H

\ rPautput -tamber of PntRD) ouput, ot suspr. 5

N\ RD_StosTmeDefined - RecurDyn End tne settg . 7

1

o

o

N\ IntrfoceStepSize - Tnterface Perod ith RecrDy. 0.0
e GPlntingut - Input DSt31 of PntiRD, it suppo.
Y antinout2 - Input Data1 of PentiRD),nat g
\ RecurDymMods! - ReaurDyn Model Wheeoader_ FMLrdyn)
b 2 o 0 o LD \ ¢ ROInstalPath
RALL t +Hb AP O%E LKL b\ CaSbiame RecOyn G-Cusm Hare (), & o s
A » [ tmport porameters

\ LRO-1)

| Varables of fmun0020ut004 [RECLROTH-1]

S \ e (vave Lnt | saved

N N\ laniOulputs. -Oulput a1 o Plant(RD),
N \ | oreniouiput -outtDatat ofpan

- N GPlntoukuts -Output Bata1 ofFant

g
B

oo 000328844
0.00290525 rud
0.00328645 rud

Plociutas PonD), oot 2u..__ D90977 ol
.| | GPantingut! - Input Data 1 of Plant(RD), ot suppo. 18543.4
T ot - npyt Data1 of FertfiD), ot 05539 i

[ []] )

< 5

4, AMESIim 0|A| GPlantInputl I} GPlantInpput2 2| Z1tZ Plot 22 2018t 4= UELICE.

HydraukcComponents_finu_mport.ame

Fle Edt View Toos Andyss Heb 2

RRLL { +Ho HE OKE Lk °

ooy [ rput1 - Input Data1 of PantRD), )|
x10°
33 -
SRR ) [T e e
4 T T T T T T Y
1 2 3 4 ' 6 7
X: Tme [s]
Fle Edt Vew Toos Anayss Heb 14
RALL ¢ +Hb HE ORE b o
I I o [ fPiantR0), ]
i1 Gl 05 =
00
06
Lo 1 1| BEEE BRI B EE.
&) X: Time [s]
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Plot #0{ A File > Save data =
Z2TtLIC} Save HOf|A
PlantOutputl °| Z1=
AMESim_GPlantInputl.txt
o2 ML

Text Editor Z2 12 & 0| &5}0

Azt

.IE:" Edit

Plot - 1

(GENERAL COSIM WITH AMESIM BY FMI)

oalE)

View
New page
Close page

Load data..

Tools  Analysis  Help

Ctrl+N >

HEO%E v e

Ctrisw

Datal of Plant(RD), not support the modification [null) |

Save data...

o iglif

Add to system...

Export for submodel...

)

Export to picture...

= Print preview.
AMESIim_GPlantInputl.txt °
—_ - =) Print Ctri+P
ol of olHH o o] i Print.
o2 gL AREe 2R =
Close
|==K=) == - o
header # 22 AfX|5tD TiYS ]
XISk 1 . - - . -
ST . I ; T ; : ;
X: Time [s]
Save data to file
| AMESim_GPlantinput1.txt - Notepad 7l AMESim_GPlantinput1.tat - Notepad
File Edit Format View Help File Edit Format View Help
- a. +2ea 1.88528964914873e+004
# Table format: 1D 1.00000000000000e -003 1.00530964914873e+004
# table_unit = null Delete 2.802000000000002-203 1.88538964906719%+204
# axisl unit = s 3.e0000020020001e-203 1.84324885575384e+004
e. +008 1.8085390964914873e+004 4.p00eeeeeeenndle-203 1.14277532743328e+004
1.800000000000008e -003 1.80530964914873e+004 5 .02000000000001e-003 1.30508619268873e+004
6.00200020000001e-203 1.5295699472076%=+004
2.80000000000000e -003 1.80538964986719e+0804 S B00000000000020-003 1. 31556142691593 01004
3.P0000000000001 -003 1.84304805575304e+004 . 0EOPREEO0EOR02: - 003 2.16215543537566e.+004
4 .08000000000001e-003 1.14277532743328e+004 9. 00000000000002e -203 2.56807266146346e+004
5.00000000000001e-003 1.30508619268873e+004 1.00000000000000 -082 3.83155941147212e+004
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Chapter

2T} 20l Y 2k

2
=

General CoSim FMI 2222 RecurDyn If AMESim, & 2~ZE9|0{2| Co-simulation £
FAHStD =& OfL|o|M ZAutet 4=X| H|O|E AutES =elsh L .
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7. Plot Page Add HHEZ =2 22 Page & F7tgtLCt.
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For Help, press 4

Nikginajs

Thanks for participating in this tutorial!
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