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COMSOL is easy if you don’t do math

5.3 e ACADEMIC CLASS KIT LICENSE

Step 1: start COMSOL
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Step 2: run simulation ‘ G

onel Zo

Step 3: have educated guess about everything multiphysics
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This is how you start a simulation

File
New

Model Wizard

Blank Model

@ E

Select Space Dimension

m - 9 T —

I
2D 1D
oE Axisymmetric = Axisymmetric e Ll

If your computer is slow, try 2D, 1D or OD.

Select Physics

> (D Recently Used
> ¥} AC/DC
> 1)) Acoustics
> &% Chemical Species Transport
v == Fluid Flow

> == Single-Phase Flow

> == Nonisothermal Flow

> = Fluid-Structure Interaction
> Heat Transfer
v 3 Structural Mechanics

£ Solid Mechanics (solid)

> = Fluid-Structure Interaction

> Au Mathematics

Select Study

v ~do General Studies
]-l_-l Eigenfrequency
E Stationary
]é Time Dependent
~do Empty Study

Added study:
|~ Stationary

Added physics interfaces:

e Physics
Help Q Cancel E,/Done
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That’s how you build a simulation:
—————

A & §P N
e [ & (= v v Q'l' "o Q‘P‘ tit@nph - COMSOL Multiphysics
X g gt v Woe
File Home Definitions Geometry Materials Physics Mesh Study Results Developer
/AN - 2= Variables v == & Import ohd3 A = — ~ OO
A IC] % P ' P 21 = o 1 28 = ~® R
Application Component Add Parameters |09 Functions v Build Ca LiveLink v Add Solid Add Add Build Mesh Compute Study  Add
Builder 1v Component v v Parameter Case All il Part Libraries Material Mechanics v Physics  Mathematics Mesh 1v 1v Study
Workspace Model Definitions Geometry Materials Physics Mesh Study

Step 1: Geometry
Step 2: Physics
Step 3: Mesh
Step 4: Study (pre-processing)

[ Computational work will be done by COMSOL here. ]

Step 5: Results (post-processing)
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The most crucial skill in COMSOL is to right-click.



The most crucial skill in COMSOL is to right-click.

e O % = O E i
File Home Definitions Geometry Materials  Physics
T & Import Defeaturing and Repair v @
]
Build Export Cleanup Wizard >
All =X \ Operatione M)
=g Insert Sequence Virtual Operations v (D]
Build Import/Export Cleanup
Model Builder
«— >t | Ety Elv Ev @~

v < Untitled.mph (root)
> () Global Definitions

N\
v r. compl ) 4 - )
> = De i AddPhysics

/A Me
v ~do Study L(
[= ste a

> @ Results =

B & m . et m

Add Multiphysics

Add Mathematics

Insert Physics

Moving Mesh 4
Deformed Geometry 4

Parameter Estimation

Add Mesh

Copy as Code to Clipboard 4
Copy Ctrl+C
Delete Del
Rename F2
Settings

Properties and Comments

Help F1

The most crucial skill in COMSOL is to right-click.
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The most crucial skill in COMSOL is to right-click.

e e @ R S B o

File Home Definitions Geometry Materials  Physics

I-“- [E Import Defeaturing and Repairv | ()
1]
Build Export Cleanup Wizard
All — \ Operations M)
?@ Insert Sequence Virtual Operations v (D)
Build Import/Export Cleanup

Model Builder

« >4t | $Etv Elv Sy @~

”‘?,éfét‘s.i,“g;‘?ﬁié’nﬁffim The most crucial skill in COMSOL is to right-click.
1 Add Physics

G 5 mngc The most crucial skill in COMSOL is to right-click.

Mz 4,

. %-] 0< A4 Add Mathematics . . . - | .
1 i The most crucial skill in COMSOL is to right-click.

- Moving Mesh R

A 'l;vi Defor:ed Geometry ,

v ~do Study L{ Parameter Estimation

ZSte pddMesh
> @ Results = &

Copy as Code to Clipboard 4
[E] Copy Ctrl+C
[ Delete Del
=[ Rename F2
5 Settings
Properties and Comments -
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Step 1: Geometry

COMSOL'’s CAD tool sucks. Use anything else other than COMSOL.

File Home Definitions Geometry Materials Physics Mesh Study Results Developer
) Block &) Sphere 6,:)
nup J (> Cone @ Torus More
Insert Sequence Virtual Operations v O Cylinder € Helix Prmitivesv | WorkP)
Build Import/Export Cleanup Primitives Work Plane
Viodel Builder Settings
, 4 T =t ER 2

v 4 Untitled.mph (root)
v (@) Global Definitions
P Parameters 1
%) Materials
W Component 1 (comp1)
> = Definitions
>

Geometry 1
it Materials
v € Solid Mechanics (solid)
88 Linear Elastic Material 1
S Freel
88 Initial Values 1
A Mesh 1
v ~do Study 1
|~ Step 1: Stationary
> [ Results

The most crucial skill in COMSOL is to right-click.

Label: Geometry 1

v Units
[] Scale values when changing units
Length unit:
m
Angular unit:

Degrees

v Advanced

Geometry representation:
CAD kernel
Default repair tolerance:

Automatic

v Cleanup

Automatic detection of small details

Build new operations automatically

uild automatically when leaving geometry

=

Work
Plane

Transforms

Operations

Graphics

QaaQ@y @@Ly kel - @

Y\I/'x

Messages

=

COMSOL Multiphysics 6.3.0.420

Delete

Log

I“l A\ Create Part

pat 6 Load Part Selection List
Libraries PartInstancev | &) Colors
Parts Selections
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Programming

Programming

| revreee)

Measure

23 @ GFe-

Step 1: Geometry

Step 2: Physics

Step 3: Mesh
Step 4: Study (pre-processing)

Evaluate Clear
Sy @
o

[ Computational work will be done by COMSOL here. ]

Step 5: Results (post-processing)



Step 1: Geometry

Step 1: Geometry

Step 4: Study (pre-processing)

Computational work will be done by COMSOL here. ]

Step 5: Results (post-processing)

s - vocannuuvne

> Gﬂl‘\mﬂ"'\l"

sz ) @ Build Al F8
C
v @3"; = Import
1

2 7] Block

) B
U (> Cone

At

If you have to, right click on geometry and enjoy!

. ) Cylinder
v 0o Stud y S tt Operations Parts. Selections Programming Evaluate Clear
) etings
[Z ¢ & Sphere 9 Graphics x
- ) Qa@- @@ Lrluzck cr @By S @ B c268- B <o aBE % G- @
> @ Resu More primitives » k) B BuildSeIected\v [ Bufl All Objects T3 a8
{ S 5 o
o : : B : :
S WorkPlane won’t build stuff unless you hit thi
Parts » Type:  Solid - ;
programming » v Size and Shape (m
— Width: 1 m
mm Measure Depth: 1 m
— Height: 1 m m
Eg Insert Sequence m
v Position m
e
e | NOde GrOUp Base: Corner v
C Code to Clipboard » = i i
opy as Code to Clipboar v b . L b
Rename F2 z [0
v Axis Meages Progre Log L
Settings \E
Aois type: | z-axis v (Fe 25 3026, o3 A il geomety s ety

Properties and Comments

Help Fi

B & m L
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The most crucial skill in COMSOL is to right-click.



Step 1: Geometry

Step 2: Physics

Step 4: Study (pre-processing)

e O m (=) v v E 1] [Computationalwnfkwillbednne by COMSOL hare.]
. I . . Step 5: Results (post-processing)
File Home Definitions Geometry Materials Physics
T & Import Defeaturing and Repair v @
mm
Build Export Cleanup Wizard
All =¥ P —
= Insert Sequence Virtual Operations v (D)

suld | Importepor You can right-click and add ANY physics you like.

Model Builder

~ >+t | =ty Elv v @~

L ot o You can right-click and add ANY physics to
A Lo any geometry (domain) you like.

v im Compr -
> = De i AddPhysics

> Ge 2, Add Multiphysics
M:

v 5ol b AddMathemats You can link one variable from one physics to

2= [[= Insert Physics

= Moving Mesh » another, hence “Multiphysics”.

]
A Me Deformed Geometry 4
v ~dd Study [4 Parameter Estimation
. @ Esjlt: A, Add Mesh
Copy as Code to Clipboard 4
[E] Copy Ctrl+C
[ Delete Del
=[ Rename F2
£ Settings
Properties and Comments
Help F1

B Cor COLLEGE

The most crucial skill in COMSOL is to right-click.



Settings
Linear Elastic Material

v Domain Selection

Selection: All domains

!

> Override and Contribution
> Equation

v Model Input

v Coordinate System Selection
Coordinate system:

Global coordinate system
v Linear Elastic Material

Material symmetry:

Isotropic

\ None )

( Specify: \
Young's modulus and Poisson's rdio

Young's modulus:

E From material
Poisson's ratio:

v From material
Density:

P From material

Use mixed formulation:

Here for structural mechanics, we need nothing much.

Step 2: Physics

Graphics
aa@- @@Ly ¢
=)

y,\L'x

Messages Progress

=
COMSOL Multiphysics 6.3.0.420

[Feb 25, 2026, 11:57 AM] Finalized geometry is empty.
[Feb 25, 2026, 11:39 AM] Finalized geometry has 1 domain, 6 boundaries, 12 edges, and 8 vertices.

The most crucial skill in COMSOL is to right-click.

2= @< Ba- akkEaE

Step 1: Geometry

Step 2: Physics
Step 3: Mesh
Step 4: Study (pre-processing)

o
R
o
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[ Computational work will be done by COMSOL here.

Step 5: Results (post-processing)



Step 1: Geometry

Step 4: Study

Step 4: Study (pre-processing)

[ Computational work will be done by COMSOL here. J

Step 5: Results (post-processing)

Mesh can be generated anytime after geometry.

Matenals

v &= SolidMe * ~ " Settings Graphics
’na Line: Material Models » Body Load 8‘ Q@A B Ly xzkn ¢y @y @@ BE 28 @ < a-a@|
5= Free Volume Forces e var‘m:.y ;\:(:ov 2 m LR
WS Initia Domain Constraints » =2 ol o5 .
A Vi1 — S To add study p ts, right-
A , P - o add study components, ri
~ Step1: & o (T | I. k d dd t
s @ | CoundayLoad | | click and add components.
mw Fixed Constraint \‘ |
= Prescribed Displacement “ “ es
= Roller ‘ |
. For structural, we need force and
M?re Constraints 4 ] - y‘\f/’x ‘ N\ | = “ CO nstrai nS .
Pairs 3 - !
Edges > o — pogress Log
Points » corE)LM ultiphysics 6.3.0.420 .
= S o ot Eea e B There are many different types of
> ow More Options...
] Node Group ey | eEeeeeenoo fOrce and constrains, some of them
E Group by Space Dimension e 5 i @ s s

are applied on bodies, some of

Copy as Code to Clipboard 4
] Copy Ctrl+C H
5 oo them on points.
(/) Disable F3
=} Rename F2
5 Settings
[S7 Properties and Comments
Help F1

B Coe COLLEGE

The most crucial skill in COMSOL is to right-click.



Step 1: Geometry

Step 4: Study

Step 4: Study (pre-processing)

Computational work will be done by COMSOL here. ]

Step 5: Results (post-processing)

ime Initial Values 1

|5 Body Load 1 If you see this sign, COMSOL is not pleased
»y Fixed Constraint 1 with your math or settings.
/A Mesh 1

COE COLLEGE.

The most crucial skill in COMSOL is to right-click.



Model Builder

>t | SE- B S

lype filter text

v <& Untitled.mph (root)
> () Global Definitions
v [l Component 1 (comp1)
> = Definitions
v Geometry 1
m Block 1 (blk1)
Form Union (fin)
izs Materials
v E3 Solid Mechanics (solid)
© Linear Elastic Material 1
S Freel
o= Initial Values 1
= Body Load 1
(=) Fixed Constraint 1
/5 Mesh 1
v o Study 1
[7 Step 1: Stationary
> @ Results

Step 3: Mesh

Step 1: Geometry
Step 2: Physics
Step 3: Mesh
Step 4: Study (pre-processing)

—

[ Computational work will be done by COMSOL here.

Step 5: Results (post-processing)

If you don’t know the model is good or not, start with coarse mesh first.

LOMSOL won't build stuff u

E A
o ' {E Build All

Label: Mesh 1

v Sequence Type

Physics-controlled mesh

v Physics-Controlled Mesh

Element sizZg: Normal

"

Contributor
Geometric Analysis, Detail Size
Solid Mechanics (solid)

@ e
El
Use
~
~
z

The most crucial skill in COMSOL is to right-click.

nless you hit this button.

Q@ @@ Ly ikl 3

Br @-@- RE 2= Q- <-a-r-aiBz2A T S

R @@Lk Sy By @@y R 2= Q- |« B aHEal 7.
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Step 1: Geometry

Step 4: Study

Step 4: Study (pre-processing)

[ Computational work will be done by COMSOL here. ]

Step 5: Results (post-processing)

Settings
Stationary

- comee) COMSOL won’t compute stuff unless you hit this button.

Label: Staticnany

Tolerance: Physics controlled
Plot
Plot group: Default SometlmeS a SlmU|at|0n
i could take hours or days
Update at: Steps stored in output Of Computational time_

Medify model configuration for study step
Node Solve for | Equation form

v B Component 1 (comp1)
& Solid Mechanics (solid) Automatic (Stationary)

B Cor COLLEGE

The most crucial skill in COMSOL is to right-click.
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File Home

o (e

Plot Plot
Inv

Plot

lodel Builde

=3

% Untitled.mph

v | Compone

> = Definit

Georm:
T) Blc
Fo
22 Materi
v £ Solid I
= Lir
S Fre
= Ini
= Bo
[ Fix
/5 Mesh®

v ~do Study 1
|7 Step 1:
> [Tr Solver

v @ Results
Datase

Derive
EH Tables
v N Stress
> @ Vo
™ su

@& Export
[# Reports

Global Def [}

Plot F8
Plot In

Volume

Arrow Velume

Surface

Slice

Isosurface

Arrow Surface

Line

Contour

Streamline

Arrow Line

Mesh

Annotation

More Volume Plots
More Surface Plots
More Line Plots

More Point Plots

Add Image to Export
Add as Result Template

Copy as Code to Clipboard

Copy Ctrl+C
Duplicate Ctrl+Shift+D
Group Ctrl+G
Delete Del

Disable F3

Rename F2

Settings

Properties and Comments

Help F1

Model Builder

«

(¥a]

w

=

anm [ TTT = <kl

7l

- O M

& =t

v 4 Untitled.mph (root)

Global Definitions
Component 1 (comp1)
> = Definitions
v [A] Geometry 1
[T Block 1 (blk1)
Form Union (fin)
22 Materials
v &2 Solid Mechanics (solid)
88 Linear Elastic Material 1
S Freel
85 Initial Values 1
(= Body Load 1
[ Fixed Constraint 1
A Mesh1
v " Study 1
|7 step 1: Stationary
> [fpe Solver Configurations
v [ Results
v Datasets
Study 1/Solution 1 (sol7)

2 Derived Values
Tables
~ Wl Stress (solid)
> B Volume 1

Time to right-click and show nice graph, enjoy!
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Settings
Volume
Plot

Label: Volume 1 S|
v Data

Dataset:  From parent > (3
v Expression —+ehv ehv
Expression:

solid.misesGp

Unit:

N/m*~2 -
[J Description:

on Mises stress

Parameters
» . X

Name Value Unit | Description
solid.refpntx |0 m  Reference point for moment computation, x-coordinate
solid.refpnty |0 m  Reference point for moment computation, y-coordinate
solid.refpntz |0 m | Reference point for moment computation, z-coordinate
> Title
> Range

+ Coloring and Style

Coloring: Color table v
Color table: Wrism v =
Color legend

Color table transformation: |~ None -
Color table type: Continuous -
Scale: Linear v
[ Wireframe

The most crucial skill in COMSOL is to right-click.

Step 5: Results

Graphics

QaQ@~ @l izl

Sraphics
AQ @ @b izl

m
X
£
z
Messages Progress  Log
=

COMSOL Multiphysics 6.3.0.420

[Feb 25, 2026, 11:57 AM] Finalized geome
[Feb 25, 2026, 11:59 AM] Finalized geome
[Feb 25, 2026, 12:06 PM] Complete mesh
[Feb 25, 2026, 12:07 PM] Number of degr
[Feb 25, 2026, 12:08 PM] Solution time (St

Step 1: Geometry

Step 2: Physics
Step 3: Mesh
Step 4: Study (pre-processing)

Computational work will be done by COMSOL here.

Step 5: Results (post-processing)

25

<-e-HEO & $-ad
Surfake: Oy

placement magnitude (m)
m

0.3

0.2
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