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Multidisciplinary Analysis and Optimization

COMSOL Stepl: Define Global Parameters

IT Model Builder ¥ = 0| MIH Model Library | & Material Browser @ =0

4 V3 StaticBar_Model.mph (roct)
2 ® Global Defntions i Parameters
|—Pi Parameters| = Parameters
4 U Modell (modl)
a = Definitions Marne |Euprssiun Walue Description
a= Variables1 Width 1.03683..001[mm] 0.01037 m
A Maximum 1 {maxopl) High 513022..000[mm] 0.00512 m
U Boundary System 1 (sys1) Length 101154..002[mm] 01012 m
b R4 View1
> ?E\ Geometry 1
& B Materials
i [2] Solid Mechanics (solid)
£ Mesh1
[ s Studyl
4 Results
> & Data Sets t 4 =E B
a 2% Derived Values
Marmne:
|

B2 Global Evaluation 1
55 Global Evaluation 2 |
» [ Tables Expression:
[ 3D Plot Group 1 |
[ 3D Plot Group 2 Description

@ Report |
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COMSOL Step 2: Build Geometry and Set Material

Use the defined parameters for building the model geometry and
setting the material properties to get a parameterized model

T =
File Edit Options Help

02 BA s DA ( 4A- BB GEeBEHY 24 =
“““ ¥ =0 éGlaphiG

B 4 ﬂ StaticBar_Model.mph (root)
g 4 E Global Definitions
Pi Parameters
4 U Modell (modl)
i = Definitions
.
Block 1 (blk)
## Form Unien (fin)
> 8 Materials
i [2] Solid Mechanics (solid)
5 Mesh1

b & Studyl
4 Results
b i Data Sets
a4 % Derived Values
2% Global Evaluation1
2% Global Evaluation 2
4 [ Tables
[ Tablel
[ 3D Plot Group 1
> 3D Plot Group 2

@ Report

Working set: 353 MB Virtual memory: 435 MB
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COMSOL Step 3: Define Variables for the Model

I Model Builder ¥ =0

4 1% StaticBar_Model.mph (root)
4 = Global Definitions
Fi Parameters
4 Model1 (modl1)
4 = Definitions
| a= Variables 1|
{'JU Maxirnum 1 (maxopl)
|14 Boundary System 1 (sys1)
b R View1
[ ;&\ Geometry 1
[ 8 Materials
i [ Solid Mechanics (solid)
54 Mesh1
[ s Studyl
4 Results
[ i Data Sets
4 2% Derived Values
E% Global Evaluation 1
2% Global Evaluation 2
i B Tables
B 3D Plot Group 1
B 3D Plot Group 2

@ Report

A]

-

o i [l Model Library | & Material Browser
ry

@ =g

a= Variables

Geometric Scope

Geometric entity level: ’Entire model

+ Variables
Marme | Expression Unit Description |
MaxDisp maxopl (solid.disp) m
MaxMises maxopl(solid.mises) M/m®

T+ &=
Mame:

Expression:
Description:
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COMSOL Step 4: Setting Study and Computing

T ——
'3 StaticBar.mph - COMSOL Multiphys

ics.

File Edit Options Help

‘DeBa e Ia

[T Model Builder
V3 StaticBar.mph (root)
= Global Definitions
A Model1 (modl)
= Definitions
A Geometry 1
# Materials
[2} Solid Mechanics (soli
55 Meshl
&5 Study1
Results

2% Derived Values

FE Tables

3D Plot Group 1
] Surfacel

3D Plot Group 2

% Report

) T N

A By Al yntly A@eoBEE S ®

iz Surface e

~ Data

Data set: From parent '] =

~ Expression e B

Expression:

solid.disp
Unit:

m -

Description:

|Tota| displacement |

MName Value Description
solid.refpntx 0 Refere..ponent
solid.refpnty [} Refere...ponent

solid.refpntz Refere...ponent

» Range

~ Coloring and Style

Qa RE| e

ConsoL %
MULTIPHYISICS®

Yo

EAXSGBEE-—0

Coloring: | Color table -

A M =1 Progress Results 32
Color table: [Rainbow - essages = Progress ] Resul
Color legend MaxDisp (m) MaxMises (N/m*2)
Reverse color table 0.0044 239488
Wireframe

¥ Quality

Working set: 374 MB Virtual memory: 430 MB
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COMSOL Step 5: Define Derived Values

"IT Model Builder v =08 m_ﬂﬂ Model Library | %8 Material Browser | =~ =0
«9 StaticBar_Model.mph (root) % Global Evaluation Design Evaluation:
4 = Global Definitions
Pi Parameters  Data
4 0 Model1 (mod1) * Volume Integration
4 = Definitions Data set: Solution 1 BIE
a= Wariables 1 .
% Maximum 1 (maxopl) « Surface Integration
|+ Boundary System 1 (sys1) ~ Bxpression - -
b [ View1 . ) )
b A Geometry1 Expression: * Line |ntegra'[I0n
b E8 Materials MaxDisp
i [} Solid Mechanics (solid) Unit: . .
5 Mesh1 * Point Evaluation
[ s Studyl m -
4 Results Description: i
» i Data Sets | | » Global Evaluation:
4 &% Derived Values _ based on the defined
|22 Global Evaluation 1| Parameters .
2% Globsl Evaluation 2 model variables
» B Tables Name Value Description |
B 3D Plot Group 1 solid.refpnix 0 Reference p..x component
I 3D Plot Group 2 solid.refpnty 0 Reference p..y component
Report solid.refpntz 0 Reference p..z component
C Rep P p P
+ Data Series Operation
Operation: MNone A
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Slide 6

www.optiy.eu
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COMSOL Step 6: Evaluate All Derived Values in one Table

= Ex| :
4 [ Results prﬁs_lon [-7] Messages (H:l Progress ( Results &2 oA XAl H~-—0
[ i Data Sets MaxDisp
4 B2 Derived Values Unit MaxDisp (m)  MaxMises (N/m*2) m
2% Global Evaluation 1l 0.0041 206228
5% Global By Evaluate , New Table ' '
i [ Tables . Tablel - Global Evaluation 1 (MaxDisp)
[ 3D Plot Grou (%] Duplicate
b 30 Plot Grou 3 Delete Delete
7] Report  Disable
@ | [ = Value Description .
© Properties 0 Referenc..omponent Evaluate all derive values
0 Referenc...omponent H
B .
Dpemie FE &l 0 Referenc..omponent In One table

% Model:

% Version: CCMSOL 4.1.0.185

% Date: May 13 2011, 09:39%9
Export the table % Table: Table 1 - Global Evaluation 1 (MaxDisp)
to a text file (e.g. Results.txt) % MaxDisp (m) MaxMises (N/m"2)

0.004056222510633273 2.062156840477051E8
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COMSOL Step 7: Save The Model to Java File

import com.comsol.model.*;

Edit Options Help import com.comsol.model.util.*;
O New Ctrl+N /%% Model exported on May 12 2011, 16:17 by COMSOL 4.1.0.185. %/

[~> Open.. Ctrl+0 public class StaticBar {

Open Model Library ... public static void main(Stringl[] args) {

run();

Open Recovery File...
13

Save Ctrl+5
Save As...
Save As Model Java-File...
Save As Model M-File...
Revert to Saved

public static Model run() {
Model model = ModelUtil.create ("Model");

model .modelPath ("C:\\Cpti¥ 2\\CCMSOL Projkte\\StaticBar");

model.param() .set ("Width", "1.02&830E+001 [mm]");
model.param() .set ("High", "S5.13022%E+000[mm]");

Connect to Server... model.param() .set ("Length", "1.011540E+002 [mm]");

Disconnect from Server model .modelNode () .create ("mod1") ;

Export Model to Server...

model.geom () .create ("geoml", 3);

Import Medel from Server...
model .mesh () .create ("meshl", "geoml");

4 Print... Ctrl+P
Save Model Image
Reset History

model.physics() .create ("solid", "SolidMechanics", "geoml");

Clear Meshes

Clear Solutions

Check for important parts of the Java file (e.g StaticBar.java)
oot 2\COMEDL Pttt el required in OptiY:
3 CAOpti¥ 22COMSOL Projkte\ThermalActuator\Actuator.mph

4 CACOMSOL41\models\RF_Module\RF_and_Microwave_Engineering\patch_antenna.mph

« Setting the model parameter
Model.param().set(“Width”, “10[mm]”)

» Check computing codes to avoid unnecessary multiple

computing

 Save the table to a text file
model.result().table("tbl1").save("Results.txt");

Exit

Pham i
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OptiY Step 1: Build the Workflow

Watching the video “Design of Experiment” on

Length
o MaxDisp Displacement
= — e ——%]
Input-File COMSOLBatch Cutput-File
High i i
ol o F E
— MaxMises Mises
— 1R
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OptiY Step 2: Load the Java File to Input-File

Assign the OptiY input-variables to the COMSOL model parameters

=
Input File (e S
Input File

ASCI-File Input-Variables

impart com comsol model.*; - =

import com.comsel model util.*;

19
/= Model exported on May 12 2011, 16:17 by COMSOL 4.1.0.185. %/ Width
public class StaticBar |
public static void main(Sting[] aras) {
run();
public static Model uni) {
Model model = Model Lkil create("Model");
model modelPath{"C:\Opti'Y 2COMSOL Projkte’\StaticBar");
medel param().set("Width", " 10mm]");
model param().set("High". "B[mm]");
model param().set("Length”, " 100fmm]");
model modelMNode() create("mod1");
model geom().create("geom1”, 3);
model meshi).create("mesh 1", "geom1"); ?:;;'POSWOH
madel physics() create("solid”. "SolidMechanics”, "geom1"); Alctual Value
model study().create("std1"); 100
model study("std1") feature() create("stat", " Stationany™); Format
model geom|{"geom 1"} feature() create("blk 1", "Block™); 0.000000E+000
model.geom("geom 1"} feature("blk 1"} setIndex("size ", "Width", 0); i
I oK I ’ Abbrechen ] | Dbemehmen | [ Hilfe ]
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OptiY Step 3: Load the Text File to Output-File

Assign the OptiY output-variables to the COMSOL results

-

Cutput File

Qutput File

ASCII-File Output-Varables

% Model: =

% Wersion: COMSOL 4.1.0.185

% Date: May 13 2011, 09:59 MaxMises

% Table: Table 1 - Global Evaluation 1 (MaxDisp)

% MaxDisp (m) MaxMizes (N/m"™2)

0.004096222910633273 2.06215840477051E8
Key-String 1. Actual Value
MaxDisp {m) 0.004435947
Walue-Accumulation
Last Value -

[ 0K I [ Abbrechen l | Ubemehmen | [ Hiffe: ]
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OptiY Step 4: Setting Extern Script

e - « Java Development Kit (JDK) is
Seript Editor | Network required additionally. Free download
"CACOMSOLAT \bin'win64'comsolcompile. exe” jdkroot "C:\Program Files\Java'jdk1.6.0_25" StaticBar java from and install it

"CACOMSO LA binwin64'comsolbatch .exe” nputfile StaticBar class on th e com p uter

* Root path of JDK:
“C:\Prgram Files\Java\jdk1.6.0 25"

| » Use comsolcompile.exe to compile
the Java File (StaticBar.java) to
Class File (StaticBar.class)

« Start computing the model
(StaticBar.class) in batch mode using
comsolbatch.exe

l 0K I [ Abbrechen l |Ubemehmen| [ Hitfe:
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