REUSABLE COMPONENTS

Lecture 1.3



OVERVIEW

Library packages

Creating reusable subsystems
Connector Interface
Parameter Interface
Component views

Documentation and Icon editor
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LIBRARIES

As you start creating more content its important to
organize your work

Libraries can easily be created and managed in Impact

Libraries are defined by the modelica class ”package”

A library can contain several hierarchical levels of
packages
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REUSABLE COMPONENT

* In the following example we want to create an elastic drive shaft.

 Then we want to test this component in a test rig.

¥ :Corr.jonertDEEign
b :Cornjonerts
{{ Elasticshatt
¥ :E:-:pE’ITIE-I'ltE
D TestShaft
sine elasticShaft
torque
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CREATE SHAFT

* Create a new model -> ElasticShaft

* Drag, drop and connect the needed components

PROJECTS
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CREATE SHAFT

* No connectors

* No parameters

e We need to add that!

/hodelon_

A IMPACTTRAINING B TestShaft Wl Experiment 1 (default) il Results e
= Di - T :
= gram B elasticShaft
PROIECTS o+ Narkspace C Design
INFORMATION >
~ Project Jl 3t + PROPERTIES v
» D ImpactTrainingSolutions h g
» (] Trainingpack No properties
v ) Workspace
COMPONENTS >
v D ComponentDesign &~
» (] components )
0 O glasticshatt 0
Experiments : :
[ ] Testshate
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CONNECTOR INTERFACE

* We find the connectors in the relevant Interface package

» o User's Guide of Rotational Library

> ._F_. Examples
> :D:. Componen ts

v '1|>3 Interfaces
D Flange
. Flange_a
O Flange_b
(] Support
* |nternalSupport
* * PartialTwoFlanges
.. * PartialOneFlangeAndSuppart
* _ * PartialTwoFlangesAndSupport

* * PartialCompliant

/hodelon_

Add and then connect them to the model
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CONNECTOR INTERFACE

 Now we can see that we have the connectors available when using the class

elasticShaft

o O

fixed
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PARAMETER PROPAGATION

 When we use this model, we would like to be able to set the following properties in ElasticShaft

* |nertia values, J1 and J2
* Spring and damper values, c and d.

This can be done by:
1. Define the parameters in ElasticShaft

2. Use them as modifiers in the sub-components

elasticShaft

1| 11,02
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CREATING A NEW PARAMETER

COMPONENTS 12w

{1 ElasticShaft

T T = ElasticSha ADD VARIABLE
B ineriiat INFORMATION ity Type
i fsprlirl;l_gljarnper PROPERTIES Parameter ~  Inertia (kg-m’)
e Mame Expression
@ flange_a B .
(O flange_b N Add variable :
Description
e © ' Inertia 1
COMPONENTS 1% v ClasticShaft Tab Group
cld5 b L
D EIBStiEShaﬁ onentDesien.Components.ElasticShaft ' :
©F inertia? INFORMATION > e m
& springDamper PROPERTIES v
¥ inertia2 + Y
. flange_a
O ﬂange_h n E 0.1 X
12 $| 03 x
C : | 1000 H
d Pl X
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MODIFY THE SUBCOMPONENTS VALUES

In properties tab:

model Elastic

In code editor:

Shaft

J1) annotation(lsss);

JModelica.Mechanics.Rotational .Components.Inertia inertial(l =
.Modelica.Mechanics.Rotational .Components.SpringDamper springDamper(c=c,d=d) annotation( s };
Modelica.Mechanics.Rotational.Components.Inertia inertia2({] = J2) annotation( === );
.Modelica.Mechanics.Rotational.Interfaces.Flange a flange a annotation( === );
.Modelica.Mechanics.Rotational.Interfaces.Flange_b flange_b annotation(isss };
parameter .Modelica.Units.S5I.Inertia 11 = 2.1 “Inertia 1";
parameter .Modelica.Units.SI.Inertia 12 = 8.3;
parameter .Modelica.Units.SI.RotatienalSpringConstant ¢ = 1089;
parameter .Modelica.Units.SI.RotationzlDampingConstant d = 1;

equation

connect(inertial.flange_b, springDamper.flange_a) anncotation( == );
connect(springDamper.flange_b,inertia2.flange_a) annoctation( == );
coennect(inertia2.flange_b,flange_b) annotation( === };
connect(inertial.flange_a,flange_a) annotation( === };
annotation (s} ;

end ElasticShaft;

Both ways are equivalent!
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USING THE FINISHED MODEL

COMPOMNENTS b v '
| elasticShaft
|:| Experiment - - . -
.onentDesign.Components.ElasticShaft

W Experimentation 1 Results
T INFORMATION
= Tixed
i < PROPERTIES
- sineg
{7} elasticShaft
n
[
hY 5
e 0 elasticshaft 0 c
- torque : d
...-' '\'LI .’J{__d--—‘—--.‘ :
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= | W T4
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COMPONENT VIEW

* Aview defined inside a component model, can be reused in a system model

A IMPACTTRAINING B ElasticShaft W Experiment 1 (default) il Results

Dia - I COMPONENTS 1 ~ .
jagram O o * L) ElasticShaft
= ElasticShaft
n 0.1 T INFORMATION
@ springDamper
12 0.3 PROPERTIES
1000 ©F inertia2
c @ flange_a
d 1 O flange_b i @i o1
J2 @i 03
c © | 1000
d @i
>
flange_a inertia1 springDamper inertia2

flange
@ < %}0—‘4 feo O
J=0.1 c=1000 J=0.3
d=1
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COMPONENT VIEW

* The view can be activated by clicking «2» on the specific instance.

sine O glasticshas 0
&

_- - o .«;/Sl"aftl
J 7777

fixed

I 0.1
| 12 0.3
C 1000
d 1
| springDamper

phi_rel
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DOCUMENTATION EDITOR

PROJECTS o +

I
I
+

~ Project ﬂ
FAVORITES

> D ImpactTrainingSolutions

> D TrainingPack

v ] workspace LIBRARIES
v D ComponentDesign

v D Components > @ Modelica 4.0.0

DD Renams DOCUMENTATION
L E Delet
s Workspace.ComponentDesign.Components.ElasticShaft
Re Duplicate
Duplicate to... B = U T = v E v T~ & ~ % [ial
v FAVORIT| Extend.. +
Export FMU
™ Stal i icon This is an elastic shaft.
Export class
LIBRARIES

| Show documentation |

> @ Mot Copy path
Add to favorites

L3

Openin new tab
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ICON EDITOR

* Draw anicon using simple primitives, or import an image.

PROJECTS

~ Project [ ]

» D ImpactTrainingSolutions

» D TrainingPack
v D Workspace

v D ComponentDesign

A D Components
{ ] erasticshart
R
= D Exper ename

Delete
Resoun

Duplicate

Duplicate to...

Extend...

Export FMU

FRAVORITES

LIBRARIES I Edit Ican

Export class

> @ Modelie2 gh5y) documentation
Copy path
Add to favorites

Open in new tab
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COMPONENT READY

/hodelon_

fixed

sine elasticShaft
torgue
e 4R, Y e—
tau t I "
freqHz=2
11 0.1
{ ]2 0.3
C 1000

d 1
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WORKSHOP 1.3

In this workshop you will:
* Create a component interface
e Add connectors
* Add and propagate parameters
* Test the component in arig
e Add an Icon and Documentation
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