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Table of Contents & Murata Software

- Exercise with Example 2 of Thermal-Stress Analysis
- Create a quarter model and verify the results match with
full model
Cut body
—Apply boundary condition to the plane of symmetry
—Modify heat source
—EXecute analysis

- Change analysis condition from steady-state to transient
- Give time dependency to the heat source
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Obtailn PrOj ect File &5 Murata Software

Obtain a project file of Example 2 from
Help > Examples > Thermal-Stress Analysis (Watt/Galileo) > Example 2

VOL2
Heat Amount 1[W]

Temperature
dlb)’/FP?mtet Distribution

BC2

BC1
(Heat transfer)

(Heat transfer) _
Analysis Model

Displacement
eomyremet — \/ECLOIS

Run solver and confirm the results.

All Rights Reserved, Copyright (© Murata Software Co., Ltd.



COpy AnaIySiS Model &> Murata Software

Results View Model Tools
Stress Analysis * |0z Steady-state analys
Displacernent [m) * Wector XY.Z
¥ |Linear
!
{ Project Tree R =
|4 watgal_ex2
o i .
? Copy oot Right-click on Model_[ExZ].
G Select [Copy into Project].
@  Copyinto Project G SaVe the file as [Ex2 symmetric model].
) . & Delete o _ _
: ' *This is for results comparison at a later time.
| s Rename
&l 'H P Run Mesher/Solver
+ Create 2D Model
, =)ol IE‘-c:n.nr*.u:jan_.r Ec-ndltmna
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Create a Symmetric Quarter Model (1) # Murata Software

':;b,
Model View Results Tools Windg
’ ' []~ SelectFace ~ ~Q a M ~ i Unite )
S & Move/Rotate ~ ) P& - isubtract |
XY Salid = r=y C
Plane™ v ©° B4 Single Copy ,Sd v L4 |Intersect v
Drawing Plane|  Primitives Modification Operation

Point on the cutting plane: Origin (0, 0, 0)
Normal vector of the cutting plane (1, 0, 0)
Select [Keep bodies in the positive normal direction only

i #{FTiE : 50.00000000

All Rights Reserved, Copyright (©) Murata Software Co., Ltd.



Create a Symmetric Quarter Model (2) & Murata Software

Change the heat amount to a quarter of the full model (1—0.25W)
Heat Amount of IC

Edit Body Attribute [IC]

Thickness,Width Heat Source

Thermal Load

i l Spedified by Temperature Dependency
@ Heat Amount Mo

Initial Strain

Direction i._) Heat Density Yes

Analysis Domain
Heat Amount

MNotes

Overwrite the model and save
Enter 0.25[W]
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Create a Symmetric Quarter Model (3)

€ Murata Software

Boundary condition setting on the face of symmetry (Reflective symmetry)

Model View Results Tools Window

~ W pl oo PR
- ; & ~ (" iSubtract
Solid

plaqev > O B4 Single Copy ~ v “ | Intersect

D

Primitives

Drawing Plane

Edit Boundary Conditio 1 [symmetry_x]

Symmetry/Continuity

=T

Symmetry
| Symmetry/Cont...

b il

on each of them. The direction is either X, Y, or Z axis.

Reflective hitps A MU “software com/en/ AR %

Edit Boundary Conditic n [symmetry_y]

: Symmetry/Continuity

Symmetry

Reflective

"k i

If the direction of the faces of symmetry is different, the boundary condition must be set




Results of Quarter Model & Murata Software

If [reflective symmetry] is used, the results can be confirmed with a full model.

Femtet [ watgal_ex2.femprj | - [Result watgal_ex2:Ex2 Copy]

Results View Model Tools Window

Thermal Analysis * |0: Steady-state analysis ~ |41 I8 |&J) Contouri~| = ement | Select Body . 3 e &
Temperature [deg] ~ Value 24 » & Els t -g"o Heat Flux h Maximum and Mini 'R v 0
* Linear l « ] A face Vector [ Meshes (&) Cross Section ~ > aoll'ucs E;'w:‘:g'e D
Display : Viewpoint Operal
Project Tree X Body Tree X 6 watgal_ex2:Ex2 Copy (4 watgal.ex2i ffy Full Model
i@ watgal_ex2 , #3 Bodies: 2 If the boundary condition of
5 &P Ex2 4@ 0 / Solid / SUI [plane of symmetry] or
— o Ex2 Copy + # 1/ Solid /IC [symmetric boundary] is set
# Model to the symmetric model, a full

model is shown by mirroring
the symmetric modei at the
plane of symmetry,

(@ Model unit: mm/3D
@ Analysis Condition:Thermal/Stress/C
@i Body Attributes
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Results of Quarter Model & Murata Software

Check if the results match with the full model

Temperature Distribution Displacement Vectors
(Thermal Analysis) (Stress Analysis)

All Rights Reserved, Copyright (© Murata Software Co., Ltd.




TranSient AnalySiS &5 Murata Software

Deselect [Stress Analysis] to save calculation time.

Analysis Condition Setting

Solver | Solver
Thermal Analysis Mechanical Stress | Piezoelectric
Mesh []Stress Analysis Galileo
Transient Analy a Piezoelectric Aralysis Rayleigh
High-Level Setti...
Acoustic [ Fluid
Result Import
AcoLetic Aralysis Mach
Motes
[ ]Simple Fluid Aralysis Pascal
[]Fluid Aralysis Bernoulli
Thermal
[+] Tharmal aralysis Watt
Blactric—Tharmal Couplad Anahysis Curie
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Transient Analysis

£ Murata Software

Select [Transient Analysis]

Analysis Condition Setting

Solver Thermal Analysis
Analysis Type
Mesh
() Steady-State Analysis

Transient Analysis

m Transient Analysis
High-Level Setti...
Result Import

Notes

The analysis is performed for
600 seconds (=10s x 60)

The result is output once in

3 calculations*

*The results file size will be small.
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Settings on the Transient Analysis tab

Analysis Condition Setting

Salver Transient Analysis
Thermal Analysis
Y Tmestep Restart
Mesh m Manual [] Contnue from the last session
e I
High-Level Setti...
Result Import

Caloutath | Cutout & | Timesten [=]

i 3 10
Motes -

Inkial Temperature
[l Use distribution data

--25 [deg] Distribution Data
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Transient Analysis

£ Murata Software

Body Tree '

Fiter All bodes v

#3 Bodies: 2

¢ @ Body0 / SUB / 006_Glass_epoxy

e T ‘ : o
# IC

Create rew group

»

@ 2
- == Boundary Conditions
+ I8 History

[Incomplete] shows up as the specific
heat is not defined for the material

property.
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Edit Material Property [001_Alumina]

Temperature Dependency

Thermal Condu..

(® No
Motes
O Yes
Specfic Heat
0B
800 | XI0 11 o/de)

Set specific heat of 800J/kg/deg to
Alumina.
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Transient Analysis

€ Murata Software

Type Loca
~ Horzontal Axis: Distance between

" startpoint and endpoint
‘Homoﬂtal Axis: Mode (frequency, time, step, etc]

Coordinates Setting

Set in Model Startpont Endpoint
By specifyng —
ether ponts or X|0
eds v[o
Ponts zZ3 v 0.01
Edge
[JMukiple Coordnates  Syap Seart/End
Division Setting Mode Range

Start  0: 0.000e+00[s]

Fnsh  20: 6.000e+02[s]

Mukple Modes

Close Hep

& Regster Settng

Point(0.00e+00, 0.00e+00, 3.00e+00)
Temperature -Value
70
65
= g0
=, =
o 55 -
> Ve
g 50 /
o 45 7
S /
E 40 /
Q
o 3h
= o/
2 30
25
20
0 100 200 300 400 500 600
Time [3]

Temperature over the heat source is
plotted with time on the horizontal axis.
It reaches the steady state at 600 seconds.

*Graph can be made from the numerical summary table as well.
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TranSient AnalySiS &5 Murata Software

Set time dependency to the heat source.

Edit Body Attribute [IC] X . '
: [Time-Weight] Graph
Thickness/Width | Heat Source 1.0
Initial Temperat... ) 049
E Specified by Temperatwe T'me Dependency | | Use distribution data 08
Direction @ Heat Amount o Weight Function Distribution Data
= 07
Analysis Domain O Heat Densty Yes _g— 06
= .
Nates E
Heat Amount =. 05
= £ 04 X
wo Edit Nonlinearity Table = r
0.25 w]

Wei
o\
g} L

o
—

bt
=

100 200 300 400 500 600

L]

Time [3]

o ]| cme | e
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TranSient AnalySiS &5 Murata Software

Point(0.00e+00, 0.00e+00, 3.00e+00)
Temperature -Value
60
F /7 \
o, 50
E / \
= 45 7
z / N\
a 40 M
s |/ N\
m 35
T / ~
[N
E 30 \
|_
25
20
0 100 200 300 400 RO0 600
Time [s]

After 300 seconds, the temperature falls down.

*Graph can be made from the numerical summary table as well.
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