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Prevedere il comportamento del

sistema/componente

Riprogettare e Ridurre il n° di

prototipi reali

e di test

ottimizzare

rapidamente a

posteriori sperimentali

Testare virtualmente

diversi design

@Emfgt

$ Tagliare tempi e costi

$ Ridurre il time-to-market
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Punti di forza O=="

Linguaggio Modelica sviluppato per sistemi multi-
dominio

\

Piattaforma open source per la co-simulazione

Modellazione a blocchi rapida e intuitiva

Servizi personalizzati dedicati all'integrazione
nei processi aziendali

/

Team specializzato nel fluid power
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OpenModelica

=  Ambiente open source di simulazione dinamica di sistemi multi-dominio

= Co-simulazione attraverso lo standard FMI

S

= SmartFluidPower Library

. Libreria specifica per il settore fluid power in linguaggio Modelica

. Modellazione a blocchi dei componenti da simulare

- Dynamic

www.smartfluidpower it | info@smartfluidpower.it
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Ci sono diversi tipi di simulazione di un sistema o componente, diversi approcci che si possono scegliere in base agli obiettivi
della simulazione

i fenomeni sono considerati in comportamento dei fenomeni rispetto al
1D/2D/3D tempo, ignorando quello relativi allo spazio
Fluido dinamica Simulazione strutturale Stazionario Dinamico
(CFD) (FEM)
statica dinamica statica a fatica Simulazione funzionale del Dinamica oD (possibile
circuito integrazione con approccio 1D)
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>

Sviluppata con lo scopo di facilitare la simulazione dei sistemi fluid power

H > Libreria idraulica per la modellazione di circuiti complessi con valvole, tubi, orifici, sensori, cilindri, motori e
pompe

M Pacchetto con elementi meccanici traslazionali e rotazionali, sorgenti e sensori

\

@ Pacchetto con blocchi per la modellazione di componenti idraulici in dettaglio come pistoni,
otturatori, spole, trafilamenti e tenute

S Pacchetto con blocchi di segnali per introdurre diversi input ed impostare varie operazioni come
quelle logiche, conversioni e interpolazioni

Altri pacchetti impostano le caratteristiche del fluido e inseriscono porte per collegare diversi mondi fisici
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- Librerie - Analisi CFD
- Modelli - Analisi FEM

- Interfacce personalizzate - Strumenti di progettazione
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CENTER

INNOVATION

Centro di Ricerca, Sviluppo e

& quello

value chain Fluid Power

Servizi di test

Prototipazione

www.smartfluidpower it | info@smartfluidpower.it



@E.ﬂﬁ’f

>

Come lavorano oggi molte aziende

Py e— metodo trial&error:
Al 63-.@.

Sg? / =
Test Sviluppo
progettuale * sprechidirisorse

| s |

sperimentali

* |unghi tempi di completamento

e scarsa visibilita sul comportamento dinamico reale

Realizzazione
prototipi

* incertezza sull’ottimizzazione delle prestazioni
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Cosa manca

Continuita tra i reparti

IEI > > > >
=
Test Sviluppo (-\
H || = B
Spe”me”ta" BIDFEILE Modelli riutilizzabili

J //////// > - - -
1—-\ /
[ ///////////

Realizzazione
prototipi

N @23,:?,
\\\\\\\\\&

Integrazione nel flusso &
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Un unico modello, piu utilizzi
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Simulazione come filo O

Come prosegue il webinar

Ufficio tecnico Banco prova Estensione al cliente

Collaborazione tecnica
Stessa libreria

Altro software (FMU)
Nessun software

Prototipi Integrazione con test
Ri-progettazione Simulazione delle prove

Sistema
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Il caso guida
CVC0.S08 VALVE SERIES

SAEQ8 Cartridge - 420 bar
Direct acting - Poppet type

HYDRAULIC SYMBOL

DESCRIPTION

A screw-in, cartridge style, direct acting, poppet type check valve. Main use is as a blocking or load-holding device. The CVC0.508
allows flow passage from port 1 to 2: the cartridge has a fully guided check which is spring-biased closed until sufficient pressure is
applied at port 1 to open to 2. The flow is blocked in the opposite direction (2 fo 1).
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TECHNICAL DATA

MAXIMUM OPERATING PRESSURE

Smart
Fluid

420 bar

MAXIMUM FLOW

50 l/min

CRACKING PRESSURE

see table below

MAXIMUM INTERNAL LEAKAGE

0,10 cm®/ min @ 10 bar
0,10 cm? / min @ 420 bar

EXTERNAL COMPONENT TREATMENT

ZniFe - standard (96h)
Zn/Ni (720h) (Upon customer request)

0-RING TEMPERATURE RANGE

-30° C to 110° C (standard sealing NBR - BUNA - N)
-35° C to 140° C (HNBR - Upon customer request)
-23° C to 225° C (FKM - Upon customer request)

OIL TEMPERATURE RANGE

-30°Cto 110°C

FLUIDS

Mineral - based or synthetics with lubricating properties

VISCOSITIES

74 to 420 cSt

FILTRATION

20/18/15 1SO 4406 (maximum filtration admitted)

ORIENTATION

No restrictions

INSTALLATION TORQUE

40-45Nm A Hex 22

TECH. SPEC. FOR CHARACTERIZATION

see page 700

OIL TESTING CONDITIONS

I1SO VG 46 ¢St

SEALKIT cODH

SK.030 (standard sealing NBR-BUNA-N)

WEIGHT

0,060 kg

PERFORMANCE DETAILS

Pressure (bar)

40 -
36 -
32 4
28 -
24 -
20 A

Flow (min)

NOTE

The performance chart illusirztes flow handling
capacity for cignificant spring bias options.

P/ curves are recorded at TOIl = 40°C and 48
cSt

LEGEND

— Spring Y Spring |
— Spring N —— Spring G
—— Spring M —— Spring V

—— Spring S Spring R
—— Spring B —— Spring W
—— Spring P
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Due livelli
Modello semplificato Modello dettagliato

Port2

cav_input

+ OMEdit - Element Parameters - cvc0_s08 in test S
B
Parameters
General Madifiers g
(o) :
Component
Mame: cvc0_s08
wvolStr
Comment:
R
° o
< Class AN =
et =
<> Path:  CVCO_S08 or_pomp Z
— % Comment: O rt
<] g |
~ Parameters
-] I
Fluidindex |1 | E fluid index g k
T = || |2 e <= )
SpringCade E spring code s =] A L=} !
cav_cutput or_sleeve
- L]
spring_Y
spring_N Cancel &
spring_M y 1]t c
spring_S o
spring_B
spring_P
spring_|
spring_G < ———————0_ 2
spring_V o N . = o o1t s

Port] Port1

zeroForce
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Prima e dopo

SENZA SIMULAZIONE INTEGRATA

.

VALIDAZIONE

CON LA SIMULAZIONE

PROGETTAZIONE
& MODELLAZIONE

J

SIMULAZIONE
PARAMETRICA
CONTINUA

SIMULAZIONE

DINAMICA

@Emfgt

Attivita

TEST FISICO
(CONVALIDA)

Prototipi

Ri-progettazione

Sistema

VALIDAZIONE
FINALE

o
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Prototipi — caso guida

Distribuzione di velocita CVC0.S08 VALVE SERIES

SAE08 Cartridge - 420 bar
Direct acting - Poppet type

\

$ 0
1/

N
7/

Velocity ¢ mfs v

XY Z

T SO

£ =

Distribuzione di pressione

\
N

N k7 Port?2
E; f Ao "'4"'9) /(
/ i "
E ._. s
4 utput

o

Port1
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Ufficio tecnico

Prototipi — SVP0.510

Geometrial

60
50
40
30
20
10

flow force (N)

w
o

000 .
0.2 o 0.4 o, 0.6 o 0
00.1 3 506 7 8 0.9 1.0 1

flow rate
(I/min)

stroke (mm)

m0-10 ®™10-20 m™20-30 ®™30-40 m™40-50 m50-60

Smart
Fluid

POWER

Geometria 2

Geometria 3

SVP0.510 VALVE SERIES

SAE Cartridge - 250 bar
Directional valve - 3/2 Spool type
Scheme 200

HYDRAULIC SYMBOL

S
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flow force (N)
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w
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flow rate
(I/min)

m0-10 ®m10-20 m20-30 m30-40 m40-50 m50-60

Portsignal

port_signal

port3
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Ri-progettazione — caso guida

flow forces
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Smart
Fluid

METRIC Cartridge - 420 bar |
Pilot Operated with anti-cavitation

Ri-progettazione — RVP0.M26 RIPOMZ VALVESERES _ WORALG ST

#1 Poppet type 1 < . 2
double tabCoefflvs2(6,4) #lvs2 flow forces K| N

B 58 188 158 A :

15 -8.4 -0.8 -8.45 ~

117 B -8.3 -B.4 §

210 2.3 2 1.3 57

382 4 4 3.5 e s

369 5.6 5.6 4.2 1 g-p characteristic curve

double tabCoeff2vs1(7,2) #2vs) flow forces K| | chCk'ng pressure = 250 bar

) )
20 -1 280 |
38 1 E ~
60 0.6 > £ g
90 8.7 ; = g
- F NPT S < =
120 1.0 ] £ )
150 1.1 Ry s
260 —
B
E=3
@
2
]
5
240 —
220
1 E—— simulation
S T N experimental
flow force 200 T T T T T T T T T T T T T T T T T T T T T T T T T T 1
formula 4] 20 40 a0 a0 100 120 140 160
flow rate {I/min)
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Sistema

Smart
Fluid

X 98 XOL-2 b DY

~

§

e output

~

X Plot: 1 @ Parametric Plot : 1 circuit_regen B vVariables
[Fitte bles
=] qlindr... . o i
= Simulation Time Unit s
[— R l‘

zero... massa

check 9
ALAS,

-

check &

pipe.8

=

Al

Notifications  Warnings  Errors  circuit_regen [

Simulation of cir...t_regen finished.

Enabled for circuit_regen_res.mat

[ |
N Y B

Variables Value

circuit_regen
> check 6
check 9
cilindro_11

<

> hi
> h2
[ p_piston 9.632..5e-17

[0 qlesk 0
[ q_pisten 6.15..2e-15
() q_rod 5.271..5¢-15
>t
0 velocity -5,22..5e-17
[BET 100157
() 2ANIM_x_rel 0
distributore_5
distributore_segnale
fluidProp
[ index 1
massa

motor_1
node3p2
node3pAit

nodedp

pipe_7

pipe_8

pompa_2

relief 4

rpm

tank21

valvola_10
valvols_10_segnale

vol_cil_rod

vol_pompa

[ srea_piston 1963.49540...
_pi
[ area_rod 1640.33614...

O p.rod 315071723...

Display Urit Description

mm2 cylinder piston area

mm2 cylinder rod area

bar pressure piston side
bar pressure rad side
1/min leakage flow rate
Vfmin flow rate piston side
1fmin flow rate rod side

m/s cylinder velocity

mm cylinder displacement

fluid index

& welcome
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Banco prova

Integrazione con test

Smart
Fluid
POWER

MANDATA }
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Smart
Fluid

Simulazione guidata

VALVOLA IN PROVA Aggiorna database | Cancellafiltri | Apridatabase|
Trilase el B ETeE CONFIGURAZIONI TEST IN DATABASE — —

VALVOLA & BANCO CONFIGURAZIONE COMMENTO

RVSO_S10 si... | SPco_s08 si... | svDo 10 s...

VALVE_42

EIVALVE_42 EIBANCO SPERIMENTALE EICONFIGURAZIONE F afigurazione con porta di carico a va
E|SPCO_S08_simple E/BANCO SPERIMENTALE EICONFIGURAZIONE C va rapporto di pilotaggio ritegni pilc
E/RVS0_S10_simple E/BANCO SPERIMENTALE EICONFIGURAZIONE A I/min, Spring N, 50 bar, input rampa

EIBANCO SPERIMENTALE E/CONFIGURAZIONE D overshoot relief
EISVD0_S10_simple EBANCO SPERIMENTALE EICONFIGURAZIONE B ratteristiche con deviatore elettroval

Banco
sperimentale
#2_100L/min

Banco
sperimentale
#1_100L/min

1353/09 == || 1789/21
Seleziona | Seleziona |

e [

BANCO 7 13

BANCO SPERIMENTALE #1_100 L/MIN
BANCO SPERIMENTALE #2_100 L/MIN
BANCO SPERIMENTALE #3_200 L/MIN

e—

CONFIGURAZIONE v=

CONFIGURAZIONE A CONFIGURAZIONE B
CONFIGURAZIONE C CONFIGURAZIONE D
CONFIGURAZIONE F

L
|

Banco sperimentale #3_200L/min

1610/17

Seleziona

Pulisci interfaccia

Apriistruzioni
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cylinder stroke

portCurrent

:M.EEI portB
p

Parameters

Port2 \{—

P AlB T
£ Mt - Hement Parameters- cvc_s08 n et B

MTATE LT T T
ra i Per

Diamaees
— Byt Fpdraule cameter

Ay B

Comment:

Parameters

cveosos

Parameters
Fudndse [ ] fuidindex

S 2| B sping code P

Port1 ‘
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Collaborazione tecnica

/
Azienda

Scambio di infOrmazioni

Modello virtuale

Cliente

~

Xy . PR\
“@mbio dj informazio®

@2{3@“

Report tecnico
con i risultati

delle
simulazioni
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Estensione al cliente OF=:

Tre scenari

= Stesso software

= Software diverso

= Nessun software
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Smart
Fluid

Esempio — stesso software

— a X
S Ead 1=1+ meee X \oHOTR<=E- 909 IPDP XOL-E @A T
Libraries 8 x CVICO_S08 B  Documentation 8 x|
F i x |Wrilahle Moadel | lcon View ‘C|iem,ubmy.cvco,sos |C‘/USEFS/SF...VC07508.mu( | 70 ré{ mg = b 4
+ > ModelicaServices Client_Library.CVC0_S08

> Complex \nformation

. N Madel replicating the behavior of the CVC0.508 according to the catalog page.
Dynamic 9 v

The calibration vias performed using the experimental curves avallable In the folder, by using the flow forces calculated with the steady-state formula from the “Pappet’ component and adjusting its coefficient for

. cach spring within the code. When selecting a spring, the calibrated coeficient is sutematically assigned; for @ custom spring, the default average value of 0.5 is used, or it can be manually modified in the “Detaled
> @" SFPLibDyn Setup” tab.
- Flow forces calculated through CFD analysis have also been included. It is possible to choose which method to use via the parameter “Enable_CFD™ in the "Detailed Setup” tab (by default, the method based on
s ©OF srpubinterface caliorated flow force coefficient from the thearetical formula s used).
s ©F seLilog Input parameters
. . .
‘ ’ - -
I re r I a I n or' I Ia O . I I Io [+ Lib  Client_Library 1 In this tab, it is possiole to set the fiuid index.
. A dropdown menu aliews selecting ene of the catalog serings, and the ceresponding paremeters are automatically assigned. The calibrated value for the parameter “F_coeff” is shown in parentheses:
% cvcosos s Spring Y (CSR.012). Cracking pressure 0.5 bar with k = 0.48 N/mm (F_coeff = 0.75)
! * Spring N (CSR.013). Cracking pressure 10 bar with k = 1,08 N/mm F_coeff = 0.5)
T8 testbed # Spring M (CSR.239). Cracking pressure 2.0 bar with k = 2.1 N/mm (F_coeff = 047}

+ Spring 5 (CSR.135). Cracking pressure 2,5 bar with k = 2.7 N/mm (F_coeff = 0.62)
 Spring B (CSR.014). Cracking pressure 3.0 bar with k = 3.2 N/mm (F_coeff = 0.67)
*+ Spring P (CSR.136). Cracking pressure 5.0 bar with k = 49 N/mm (F_coeff = 0.3¢
+ Spring | (CSR.240). Cracking pressure 7.0 bar with k = 7.7 N/mm (F_coeff = 0.42)

+ Spring G (CSR.013). Cracking pressure 80 bar with k = 8.47 Njmm (F_cceff = 0.57)
* Spring V (CSR.161). Cracking pressure 9.0 bar with k = 10.3 N/mm (F_coeff = 0.25)

* Spring R (CSR.274), Cracking pressure 10.0 bar with k = 10.8 N/mm (F_coeff = 0.29)
* Spring W (CSR.163). Cracking pressure 15.0 bar with k = 14.4 N/mm (F_coeff = ¢

Modelli criptati in cui e visibile
solo icona e documentazione

%p_crack

Cylindrical Spring

In this tab, it fs possiole to define 2 custom spring for the model. The first step is selacting the configuration type:

H HI H H + ConfType = code — uses one of the springs selected in the General tab
O S s | | | t a | S e e Z | O n a re + ConfType = parameters — defines a custom spring by specifying free length, werking length, stffness, and mass
+ ConfType = working conditions — in addition to stiffness and mass, the desired cracking pressure and spring compression are specified (an alternative approach when some data are unavailable or when
working directly with operating conditions is preferred)
- - f. - | .
parametri modificabili e Geometrica Setup
. ol o + Generic Design — defines the maximum allowed stroke of the valve
va rl a b I I I Ca I CO | ate B n Valve Seat — defines the valve seat geometry; the internal siiding diameter also defines the nominal poppet diameter
.
.

it
Design Poppet — defines the poppet geometry; for a full cone, set the minor diameter of the truncated cone to 0
Design Cavity — defines the cavity characteristics: the reference starting point is SAEDS

Y Detailed Setup

.

Flux — through the parameter “Enable_CFD', flow forces can be computed using CFD tables formula cogfficient set to 0, but can be manually overridden), or by Using the callbrated “F_cosff” parameter based

. . on experimental curves within the “Poppet” companent, thus ignoring the CFD contribution. The discharge coefficient can also be configured.
CO n n eSS IO n e I retta p u g Al Notifications  Warings  Errors Friction — allows configuration of static and dynamic friction

Damping — defines the viscous damping coefficient

..

Click to open message browser.

p Iay & Welcome o Modeling &8 Plotting @ Debugging
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Esempio — software diverso

O La Functional Mock-up Interface (FMI) & uno standard gratuito che I I l i Functional
defini 9, h L s : Mock-up
efinisce un'interfaccia per lo scambio di modelli di simulazione (terlacs
dinamica utilizzando una combinazione di file

The leading standard to exchange dynamic

O E supportato da oltre 180 software e gestito come progetto simulation models

dell'associazione Modelica https://fmi-standard.org/

eeeeeee

>
CVCO_FMU Q2 out

2 CVCO_SD8_FMU fmu &
o -
()
o
P2 IN L)| o
Q2 out
>
P1_IN 1 b
> o out CVCO_FMU
Q1_out — 1 P1\‘N
+— N V2.0
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Smart
Fluid

Esempio — nessun software

MSL (Modelica Standard Library)

P’)ﬂ' ' . R Modelica
e | Modelica = ||:;E:]| Fluid
_ Modelica Standard Library - Version 4.0.0
o UzersGuide i i
-~ UsersGuide Information & 8 CVC0_S08_FMU.fmu
| [g] | Blocks — S
— ‘ > ‘ Examples _ P ) S
||:E:|| ComplexBlocks S m ' I I / o
[ System : e . c :I N >
€3y Clocked y 4 Libraries ' >
f | The package Modelica® is 3 standardized and free package that is developed by the "Modelica Association Project - Libraries”. 1 CVCO FM U
g StateGraph Vessels -
Its development is coordinated with the Modelica® language from the Modelica Association, see https://www.Modelica.org. It s also o Q1 ouT
— Library. It provides model components in many domains that are based on standardized interface definitions. Some typical examples ar: - s
|‘€#| Electrical Pipes PN V2.0
|£|]| Magnetic . g bl A
e Machines o : & T—.
|?**E|| IMechanics [ ;g
— = =
Jrem— Valves . = %5
k| Fuid SO R = |
L= " RelativePressureSetPoint Opening system
=) i Fittings ) anicr ™ M
— Media defaults
— For an introduction, have especizlly a look at: \/.

g
| é%; | Thermal Sources « Dverview provides an overview of the Modelica Standard Library inside the User's Guide. 777T
S » Release Notes summarizes the changes of new versions of this package.

T e Contact lists the contributors of the Modelica Standard Library.
|{\/| Math Sensors « The Examples packages in the various libraries, demonstrate how to use the components of the corresponding sublibrary. k=2ed k=2ed
e This version of the Modelica Standard Library consists of
ComplexMath 1417 com
. ponent models and blocks,
XL Interfaces e 512 example models, and
f | . « 1219 functions
|X| Utilities
that are directly usable (= number of public, non-partial, non-internal and non-obsolete classes). It is fully compliant to Modelica Specifig

[ T‘_‘,.fFIES been tested with Modelica tools from different vendors. source
| T | Constants — Licensed by the Modelica Association under the 3-Clause BSD License ! reservoir
— : o i Copyright © 1998-2020, Modelica Association and contributors.

- | Dissipation level =

1 lcons This Modelca package 5 free software and the use & completely at your own nsk; it can be redistributed and/or modified under the tef
— . ) license. For license conditions (including the dischimer of warranty) visit https./Ymodelica. orgficenses/modelica-3-cbuse-hsd. »
|kg| Units ‘%‘ Utilities Modelica® is a registered trademark of the Modelica Association. pumps pipe userValve
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Cosa cambia

s —
Al e
U =
Test Sviluppo
sperimentali progettuale
f"/ N
f”/’/ 'If ' k\x‘x\
~ JANZA N

Realizzazione prototipi

@2{3@“

Continuita

Riduzione iterazioni
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VIS Hydraulics - La simulazione nel flusso (@)

R&D / Progettazione

 Bozza valvola + modello dinamico in

Test & Validazione

* Correlazione simulazione < dati

parallelo sperimentali
» Decisioni piu accurate prima * Meno iterazioni di test - meno sprechi
dell’hardware

+ Troubleshooting quotidiano piu veloce

* Meno varianti — convergenza piu
rapida

Cliente / Applicazione

» Valutazione condizioni estreme (es. portate
elevate)

* Previsione criticita

* Modelli come strumento di collaborazione
tecnica
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CTA O

Come iniziare

@/ Caso pilota

Integrazione software in
azienda

www.smartfluidpower it | info@smartfluidpower.it




Q&A OF=:

www.smartfluidpower it | info@smartfluidpower.it



@Emﬁf

>

Completail questionario (2-3 minuti) per accedere al materiale aggiuntivo:
« modelli virtuali realizzati durante la sessione
o libreria trial SmartFluidPower

« possibilita di una breve consulenza tecnica sul tuo caso applicativo

https://tally.so/r/PdXza5

www.smartfluidpower it | info@smartfluidpower.it




DALLA SIMULAZIONE
ALL'OTTIMIZZAZIONE: MASSIMIZZARE
PRESTAZIONI ED EFFICIENZA ENERGETICA
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