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—Subrmodel lizt

Currently line has no
gubrmodel.

Mame | Description

DIRECT Direct connection

HL1  compresszibilitp+riction hydraulic pipehoze [C-R)

HLO4  zimple wave equation hydraulic pipe/hoze [CIR]

HLOOA  zimple f.d.f. wawe eguation hydraulic pipe/hoze [CIR]

HL10  diztrbutive submodel far very LONG hedraulic pipefhose [C-R-*-C-R]
HLO20  distrbutive wawve equation of hpdraulic pipehoze [C-IR-*-C-IR]
HLO30  most complex wave equation hedraulic pipedhose [C-1R-7C-1R]
HLG20 1Godunoy line [C-IR-*C-IR]

External wariables Help Bemove |
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% Submodel List

I

Line

Currently line has no
zubrnodel.

—Submodel list

t ame

D ezcription

HLOGO
HLO3
HLOE
HLOOE
HL1Z2
HLOZZ
HLO3Z
HLG22

External wariables

simple comprezsibility hedraulic pipedhose (C)

compressibilitg+friction hydraulic pipe/hose [C-R-C)

zimple wave equation hydraulic pipe/hoze [C-1R-C)

zimple f.d.f. wave equation hydraulic pipehoze [C-1R-C)

diztributive submodel for very LONG hydradlic pipeshoze (C-R-*-R-C]
diztributive wave equation hpdraulic pipe/hoze [C-IR-**R-C)

mozt comples wave eguation hudraulic pipeshoze (C-IR-*IR-C)

IGodunoy line [C-IR-"*-IR-C)
Bemove |

Help

Cancel |

.

% Submodel List

I

Line

Currently line haz no
zubmodel.

— Submodel list

M ame

Dezcription I

HLOZ
HLOZI
HLOS
HLOOS
HL11
HLO21
HLO31
HLG2

E xternal wariables

compressibility+frichon hydraulic pipedhose [R-C-R)

fluid inertia + pipe frichon submodel of hvdraulic pipedhose (IR)

simple wave equation hwdraulic pipedhose [IR-C-1R]

zimple f.d.f. wave equation hydraulic pipeshose (IR-C-IR)

diztributive submodel of very LONG hedraulic pipeshoze [R-C-**C-R]
diztributive wave equation bwdraulic pipeshoze [[R-C-*-C- K]

mozt comples wave equation hpdraulic pipeshoze [IR-C-#*-C-R)
IGodunoy line [IR-C-"**-C-IR]

Help

A
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A>3 —TJ x4 AMatlab® <> AMESIim®

= AMESIim® «> Matlab®
- RAMLIEIZELY . AMESImD#EEEMatlablZ A H T 5,

FSURTF—D70 a3 DR (DYaET 1T
- Matlab_E TAMESIm/\SA—42% A F
- Matlab L CAMESIim/SSA—4% % &
- Matlab Lt TAMESIMY SaL—3 3V /I\SA—4%EE
- Matlab L CAMESImET JLEELT
>Matlab_E TOAMESIimZ i RB7G<{R{ETEH71=& . Matlab L T,

AMESImMAE DHEE(CINZ T, MatlabT/\yF 5> | R D VH
TIITETHENTED,
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A>3 —TJ x4 AMatlab® <> AMESIim®

MatlabTDAMESIimZ7>9< 3>

> help amesim
AMEZim—MATLAE Interface toolbhox.

AMEZim —-» MATLAE Interface.

e data — Load ALMESim format plot f£ile

atnedmwa — Create nicknatne for each wariable of AMESim .results file
atnebhode — Bode frequency response for linearized AMESim systems

ame load] — Load AMESinm ..JAC format Jacobian files

arne loade — Load AMESim .RESULTS format temporal files

MATLAE —--> ALAMESim Interface

datasame - Save data in file readsbhle by AMESim plot facility

fxzame — 3awve table in file for 1-D interpolation AMESim function

Ly ame - Save table in file for Z-D interpolation AMESim function

S22 ame — Bawve state Zpace mwatrix oh an external file readable by AMESim
LfZ ame - Save trahsfer function on an external file readable by AMESim

Eatch facilities for AMESim

amegetp — Get AMESim parameters

amegetgpar - Get AMESim global parameters

amegetcuspar— Get AMESim parameters for a custowmized submodel/fsupercompohent
atne la — 3et linearization times

ameputp — J3et an AMESim parammeter

ameputgpar - et AMESim global parameters

ameputcuspar— et AMESim parameters for a customwized submodel/supercompohent

(LMS
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amerun — Bun an AMEZim exectuable
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A>3 —TJ x4 AMatlab® <> AMESIim®
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A>3 —TJ x4 AMatlab® <> AMESIim®

MatlablZAMESImMD L 2aL—a EREM1 R—

>> [R,S] = ameloadt('MSD’), Variables are the computed
parameters, and the number of points
Z#/L101F corresponds to:
EZ#/Z81DIEH

Time simulation(8) * Communication
interval(0.1)

VS EBBMNERINTLEATML
VRIEEFTESNEATRLABRSIN T SITSI

> MatlabTE=DEA —BRIOFERF IOy (TOyrav o rE{FER)
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A>3 —TJ x4 AMatlab® <> AMESIim®

MatlabMioTo2alb— 3>

5] AMEPIot - 1 =Jloed
File Edit Yiew Toolz Windows Help fir]
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A>3 —TJ x4 AMatlab® <> AMESIim®

MatlabMSAMESImETILEELHE S

>> amegelp('MSDZ2')
EEMN100kgTHAHEEHREL. BEEDEMZETOVE

RIZ:

BEEZ10kgIcZEHE
Ualb—IavEELES
BEDZEMETOvE

FRI BDIFameputp Lamerun IR
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A>3 —TJ x4 AMatlab® <> AMESIim®

Matlab 522 L —av & ET
>> ameputp('MSDZ2','MAS001 instance 1 mass [kg]',10)

' ' .!IEUIE I ; E
>> amerun( MSDZ) File Edit Miew Inzert Toolz Desktop  MWindow Help k]
DEE& K Ra&me (€ 0B = O
.
002
E -0.04 -
=
o
= 006
=
i)
=
[ i)
= -008F
o
L
sl
é‘_ 01 F
[y
=
02 -
_014 1 1 1 1 1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 09 1
time [s]

(LMS

53 copyright LMS International - 2006 FANINEFRING IMMOVETINN




A>3 —TJ x4 AMatlab® <> AMESIim®

EEX155200% AR/ATYT20kg T 32 L—Lav e RL. BBEHET Ok

ZDE=OIZIE. TERAMNIT(3%ZFE. a— 7095 L%FEL, FL Thatchmass.mé&
LTHRHEF
batchpars=1:20:201;

clear time displacement;
for i=1:length(batchpars),
ameputp('‘MSD2','MASO001 instance 1 mass [kg]',batchpars(i))
[R,S]=amerun(‘MSD2',0,1,0.01);
time(i,:)=R(1,:);
displacement(i,:)=R(3,:);
end
plot(time',displacement’)

(LMS
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A>3 —TJ x4 AMatlab® <> AMESIim®

Matlabhy i/ ‘“‘j?’-:/EJ_ L—9 .‘/’é%ﬁ

Matlab: 7) I:ry ’r> I:Ij-e g:ig;rite 1Eiew Inzert Toals Desktop  Window  Help EJLEIJ‘EN-
° DEE& hRams @ 08| =0
>> batchmass&ER47T3T 50D H
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piston diameter: 30mm
rod diameter: 20mm
stroke length: 1m

AV

rated current: 200mA
natural frequency: 50Hz
damping ratio: 1

T4
rotary speed: 1500 rev/min

R T
displacement: 35cc/rev

BE
mass: 100kg

cracking pressure: 150bar

1 constant

VA A,

[

(B

A2 =7 —2a A 3—/NL0.0TRRERT, 120222l —2arERT

EEELEEL. BEEXNICEITHAZEZEHRT D
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Simulinkf/ > 32— x4 A TOH| 1

AMESIim/Simulink 1> 2—2J x4 XAZ=F|FAL T, BILHERZEFS

> AMESImTOWYEETIL

= Simulink D &|EHa FO—5
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Simulinkf > 32— x4 A TOH{E

=  AMESimAT: e :

Interface-Interface : A 22—z A A7 A DYERK | @
TOIAEIMENS: |

fA| Interface Icon Greation (52 !
Common | ! al g
' AT TRD
Mumber of inputs: Tvpe of interface: Mumber of outputs: ! —} diSp cortraller ZiE :‘_:;— - ¥
jo B | Simulink =] o B Pl T

Clear all text | ‘ -——t
1
1

o4 I Gancel | L L L

- =
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Simulinkf/ > 32— x4 A TOH| 1

E Function Block Parameters: S—Function E
]

S-Function

User-definable block. Blocks can be wiitten in C. M [level-1). Fortran, and 4da and

. . mzt conform to S-function standards. The wariables b, =, w, and flag are automatically
n S|m u I N k W —C‘: passed to the S-function by Simulink. ou can specify additional parameters in the
'S-function parameters’ field. |f the S-function block requires additional source files for
the Real-Time Workzhop build process, specify the filenames in the 'S-function
modules' figld. Enter the filenames only; do not use extenzions or full pathnames, e.q..
enter ‘zrc sl not 'srcc ael ol

Pararmeters

AM E S I m :E 7_—\\) L j& % T T: &5 ( : . S-function name: |HydrTuIia&ctuatDr2_ | Edit |
. -— S-function parameters: |1 0.01
S-functionZ{#5 l

5-furation modules: " [ LA

[ Ok ] ’ Cancel ] [ Help ] Apply

— . . AMESim: ; | |
Signal 1 Q ;
igna w =14 HydraulicActuators_ =P >

Scope

Signal Builder Zain S-Function

U2al—v 3R “ode15s (stiff NDF)™ )L/ A\ —%E R
—Configuration/ S\ A—4—=12M DL 22 L—a EFR1T

N -
i LM>
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EDA—ILDOITHYRER—F

Wizl A o 1 8l A IHRR—FES2—ILDEAT7AT Ry RERK
~—|Parameter mods (F7)} ~[Run mode (FI /\°3)(_9;E_F":—C ‘Setting’ _),Export Setup’

|§ettings Simulation Analvsiz Tools  Wir
E) Global parameters.. Cirl+G
EBatch parameters.. Citr[+B

Comman parameters..

Set final values...

Load svstem parameter =et..

Save syvstem parameter set.

Export setup..

!‘:! Export Parameters Setup

Save no variables

Save all variables Input Parameters I Simple Output Parameters | Compound Output Farameters | b

Locked states statusz

Subrmodel |AMESimTitIe |Exp0r‘tName |Units |Defau|tvalue |Type |P055iblevalues Lo

Unlack all ztates

Lock all states

Mo ztates obzerver

All states observer

Add

|
™ Exportto an external tool  Export format I 'I
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EDA—ILDITHRR— 0TIV HER

Simple output parameters
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MESHNES

rport Parameters Setup

EDA—I)LOIIARAR—

Input Parameters I Simple Output Parameters | Comnpound Output Parameters |

ﬁ?/..
"Input1-input2”
"integ(abs(ideal-simul))"

Export Mame | Expreszion

meatiFlowR ate ean[fIDwH ate]

L

» sport parameter setup  Export format

]8 Cancel |
4
Expression Editor 2] x|
b4 athematic functions: Arithmetic operators Fundamettal constants:
Function Description - Function | Description | || Hame | Walue I Lnit I Description e o —_
abs abszolute value subtraction [or unary FI 314158 null  fundamental cc é& I‘ I 9 % *IJ % I
acos arc cosing | neqgation
acozh inversze hyperbolic ¢ I= different
asin anc ging b logical and
azinh inverze hyperbolic =i [ open bracket
atan arc tangent 1 cloze bracket 4| | ﬂ
atane arc tangent of /e K raltiplication i
atanh inwerse hyperbalic te “" power Global parameters:
oe CoEne . . ’ C_Dr,m,-na I ame I Title | Walue I Scope
cosh hyperbolic cosine / divisian
) . o - ballD export p.
differ differentiation power |
) ) . flowR ate export p.
dist distance Il logical or
. i, meanFlowR ate export p.
exp exponential + addition sealD) -
fabz abzolute value of flo < less Port By
Pl 2 Aledal rvavipn hal I | [F—— hd
y [ Al I _>|_I Al | W
= | I Clear |
(] I Cancel |
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Design Exploration in AMESim

FHAORAR—=R/IKA>
AT LAV R—R DI NT A
—A (o=, YIE=E...)

1
BESNDHLPDEMET AL

AR

>

KERETBIA

BEDIGEIZADN
TA—EADEEDME

INTA—A
WME

Central
EREIRDE

JERA ;] Genetic
pi=l % algorithm

ETHILAEK

D2alb—ialERA
DRREMDOEEE
HETS

EUTAHILOEIZ
&B770—F

71 copyright LMS International - 2006

(LMS

FANIMEFRING IMHNVATION




BFRFRENEY—IL

2l x|

Irput Parameters | Simple Output Parameters ICompound Output Parameters I

Submodel | AMESim Tite | Export Mame | Units |

Remave |

[~ Export parameter setup  Expart farmat I vI

(LMS

FANIMEFRING IMHNVATION

72 copyright LMS International - 2006




> ExEERET (INTA =Ry D&

» BEIZERTSES (EX&/NN)
- HRZEBEICANTNDS e

70
E0
505

> R RTATS35
> BEEDFI A e |
> WS EE

- BEORS -

5.0+ +
+ + 4 +++ 1
+ +
o~
4.5 # R Ao
+ + 3

> EEIMTLTUR L e
- B IR & DU RS FULEICE Sk BY
- EAR TR 8T A—4 e
- BAGESUEMABE

((LMS

73 copyright LMS International - 2006 FANINEFRING IMMOVETINN




" EBaRat (INTA—Rtyh) DEH
- BRIZERTE S (EFX=D)
- HRZEBEICANTNS
= AMESImIZBRIZEROICLELSET D
= 2fEOEH:O—AH)L/FO—N\)L

+ + + ot T
+ T+ + .+ +
++ 'FLJ.“ f +
\ ++ o * + S
++ + ++ +T ++~Hr— ++ 2
G TG R A
T T+ &
HE 4
\ e+ #+ . N Fn
| > toF oy + 7 &
+ +4+ + + +
ey + + 4
\ " + N
+ +

= URTLICRBEOREEZERTS Global

74 copyright LMS International - 2006




> 1. BDa—ILOIHRR—k~DAA/H S
> KSyF ROy TAAEHR HEER
> HEIZHETLHERULEBERZOHBNEZEE

r 2. BEDTEE
> BRBGANENEFIVITS

- B, i, BMERE .
Iheh [atw
7 LfE{-EDUEI Fill Lnoid sl
> 3 %frﬁ- l:;;[::l::‘ ekl e ﬂ | i
> o )arka—)LsR)L :E:iii Ef.lz:;‘.‘; I [
s e s— - - g Urawad Eradrun v 17 e
» BEOMEDERRETLHYSD o e
| Gy
> 4. BRANE i i
> BREIZFIHTES e |

> ASCIZ7A/ILTHEMNRELNS

M
75 copyright LMS International - 2006 u FMNINEFRINE IMMNVATINN




B RE

ARIETHERYRT =D TILETIL e
THbdH. ANEiHR=100L/7THS 'I
MEFADDA) T4 A%
$——»¢—]  20% Qi
MEAEE TIEA ) T4 RTEIEZ NI D
smm 10%0in - e
BEXVIARZBOIREDEREZNDH e e
EEXHMET D L
MDEE T, &BERZEFMALT ) T4 (=} Gin=100L/min

REEHEL. FEDBMAERT S 1

:leinassw;ufﬂnw rate p.. I il”rc'l“” )Iﬂ“t °

AN TAR NG A= e
corresponding pressure drop 1 bar
equi*lwalent orifice di-f.lrr?eter B mm g -




IOEILA2—TTAR

 ITHRIL . EDaATILR—9yH TP 99320 TTEAHIE:In Excel,
Visual Basic functions are available to:

= AMESIm/\SA*—32 AFE . AMEVbaGetPar

« AMESIM/ASA—RMDZEE : AMEVbaPutPar

- AMESIm®DZE{T: AMEVbaRun

« AMESImMD&EFHEREAF: AMEVbaGetFinalRes

« AMESIMD I 2al—iaviEREAF: AMEVbaGetRes

= ZhBVBAY T IL—Fa2lE. SAME/misc 74 ILE RD
AMEVbalnterface bas TE&ZIND

= AABAFEDSA—ILOIHVRAR—MIKYUEZREIND
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