& Murata Software

Gomputer Aldad Enginssring Sys stem
ata Soft

Femtet Ver.2024.0
What’s New

This document lists the new features added in Femtet2023.1 (only Japanese
Version has been released ) and Femtet2024.0 in order.

Femtet2024.0 English Version adds all these new features to Femtet2023.0
English Version.
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Table of Contents & Murata Software

Functionality What’s New

* Solver in General: New Direct Solver

e Stress: Analysis Accuracy for Shell Elements & Moment Load
Boundary Condition

* Thermal: Temperature Dependency for Coefficient of Heat Transfer and
Thermal Resistance

* Thermal: New Example with temperature dependency

e Thermal: Updated UI for Anisotropic Thermal Conductivity

*  Fluid: More physical Propertied Saved in Table

*  Fluid: More Physical Properties Monitored

* Electromagnetic/Acoustic: Radiation Characteristics Saved in Result
Table

* Electromagnetic / Acoustic: Radiation Characteristics Have Been
Supported by Parametric Analysis

* Electromagnetic/Acoustic: Calculate Directivity When Running Solver

* Acoustic: New Analysis Models for Porous Sound-Absorbing Materials

e Piezoelectric: Double Periodic Boundary Condition is Supported

Solver
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Table of Contents &) Murata Software

Functionality What’s New

e Mesher: Setting for Number of Divisions in Thickness

Mesher Direction
e Mesher: Improved Skin Meshing

e Mesher: Layver Meshing Has Improved

e Macro: Method to Obtain Body Topologies within Size-
Macro Specified Box
e  Macro: Femtet Utility Package by Python
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Solver in General: €D Murata Software
New Direct Solver

Matrix Solver Type

O Automatic New CPU:6core
[ @orect wethog | [[setting | Example 1 in the Stress Analysis (Xeon E-2176G)
Otterative Method | 5510 110,000 elements
Use the faster method. .
0 10 20 30 40
Direct Method Setting *
e ethod T (1) I
® Automatic C P U :3800 re /
O Multifrontal Solver New &: (Xeon W-3375) 2 times faster
(2) -
[k ] [ ana | [ web | (1)Multifrontal . 0 o » p

(2)Left-Looking Solving Time (s)

® In addition to the Multifrontal solver, which is the existing direct solver, the Left-Looking solver has been added.

® The Left-Looking solver with high parallel performance enables fast analysis on a high-performance PC with many cores.

® If a disk is used in the direct method, the Multifrontal is faster than the Left-Looking solver.

® Now the Multifrontal solver is automatically selected. In the future, the function to automatically set a proper solver for faster
analysis will be available.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 25 November 2024 5



Solver: Stress & Murata Software

Analysis Accuracy for Shell Elements & Moment Load Boundary Condition

Hexahedral 1-st Order Elements

Model

. — 1000 o - o . o
>I<Th1cknffss of Shell g 1 00 . .
oo = 10 Significant
Force Load: g 1 ImpI'OVement
100 N/m g
§ 0.1
*% 0.01
Material Propert a 0.001
aterial Fropel
— ";OGP 1 10 100 1000 10000
r's oung's vlioaulus a
——— Young’s Modulus Number of Meshes
v oison’s Ratio 0.3
~ Fully Fixed —*— New formulation for shell elements in ver. 2023.1
1 mm i v e

(Displacement & Rotation) —e— Formulation for 1-st order elements before ver. 2023.0

Poison’s Ratio

Before ver. 2023.0, when the conventional formulation method was used for shell elements, due to shear locking, the
analysis accuracy was lower with coarser meshes.

In ver. 2023.1, the new formulation method has been introduced for shell elements, resulting in the improvement of
analysis accuracy, in particular, for 1-st order elements.
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Solver: Thermal & Murata Software

Temperature Dependency for Coefficient of Heat Transfer and Thermal Resistance

Coefficient of Heat Transfer

Thermal Resistance

Thermal Resistance

Heat Transfer/Convection Type

(O)Specify coefficient of heat transfer

—

Temperature Dependenc

=

(ONatural Convection {Automatic Coefficient Calculation)

(CMatural Convection (Direct Entry)

(O Forced Convection
(® Heat Sink

Heat: Transfer/Convection Type Coefficient of Heat: Transfer

(®5pacify coefficient of heat transfer

(ONatural Convection (Automatic Coefficient Calcufation)

—[

Thermal Resistance New Thermal Resistance
ONatura\ Convection (Diect Enry) . . Thermal Resistance Defined by Hest Redstance Thermal Resistance Defined by Heat Resstance U Temperaturs D
EMPEraIe B jce digtrbution data O Total Thermal Resistance ! = @ Totel Thenmal Resitance 0 _H
(CForced Convection Dependency 0.0 X0 [deg/) 1 0 [degi] (]
N ‘n' (0 Thermal Resistance per Area (O Thermal Resistance per Area
(OHeat Sink e E‘ Distribution Data Thermal Conductivity Thermal Conductivity

(® Thermal Conductivity and Thicknass

Condttioning in Coupled Analysis

Separate in stress analysis

Insufate in the electric analysis

*10

[
[Wimjdeg]

Temperature D

[

Thickness of the thermal resistance layer

0

[mm]

(O Thermal Conductivity and Thickness

Conditioning in Coupled Analysis
Separate in stress analysis

Insulste in the electric analysis

i 1
X10 - [w/mides] New

Thickness of the thermal resistance layer

[
10 [rmn]

® Heat Transfer/Convection->Specify coefficient of heat transfer, then you can give temperature dependency to the coefficient
of heat transfer.

® Heat Transfer/Convection->Heat Sink or Thermal Resistance->(Total Thermal Resistance, Thermal Resistance per Area, or
Thermal Conductivity and Thickness), then you can give temperature dependency to thermal resistance.
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Solver: Thermal €D Murata Software
New Example

Example 29: Water Cooling

® How to analyze water cooling is
provided.

® Enter the coefficient of heat
transfer that is calculated from the
correction factor for water
convection and has temperature
dependency, in the table.

VOL2 (Heat Source 10 W)

BC1 (Heat Transfer)

BC2 (Heat Transfer)
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Solver: Thermal & Murata Software
Updated UI for Anisotropic Thermal Conductivity

to Ver.2023.0 Ver.2023.1
|Thennal Conductivity |Thrermal Conductivity
Anisotropy Temperature Dependency Anisotropy Temperature Dependency
() Isotropic ® Mo () Isotropic ®No
(® Anisotropic (JYes (® Anisotropic () Yes
Thermal Conductivity Matrix Thermal Conductivity
Wimideg  ~ x [ ]

x v | | Wim/deg v
y | 0.0

00 Joo | | z [ ]

X ¥ z
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Solver: Fluid €D Murata Software
More physical Propertied Saved in Table

Volumetric Flow Rate Output

Comverqence status | FEM Infcl Force on Wall Face [M] | Volumetric Flow Rate [m3/s]

|Flu'|d

Boundary Condition Type

O solid wal O Inlet (O Inlet/Outlet Pairing T 7o
e
) slip wal O outlet (®) No Setting/Measuring Terminal New Irdet 3777e-2
Outhet -3.77Te-2
o Inlet,"[}utlet Innérface 1 377Te-2
1 Innerface_2 177Te-2
Outlet ]
Boundary between fluids Pressure Output New

InnerFace_?

Convergence statusl FEM Inful Force on Wall Face [N] | Volumetric Flow Rate [m3/s] | Pressure [Pa]

InnerFace_1 Static Pressure [Pa] | Total Pressure [Pa]

Inlet Indet BATGe+3 204
Cuthet 0.000e +0 141384

£ 3 IrnerFace_1 6.1008+3 194de o

kx Innerface_2 20608 +3 14958 =4

* Previously, physical properties such as pressure were saved only at the inlet/outlet boundary.
* By setting the condition at the boundary between fluids, you can obtain the flow rate and pressure there.
*  You can also obtain the pressure at portions that have flow boundary conditions.
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Solver: Fluid €D Murata Software
More Physical Properties Monitored

Solver |Mon'rloring Progress Status -
Fluid Analysis Pressure (at each iteration)[Pa]) | Nonlinear Residual Convergence Domain [%] ~ Maximum Flow Velocity [m/s] (at EEDI
Monitoring Physical No  Component Domain Name Pressure (at each iteration)[Pa])

fmh Property I HIEE - I 1 Static Pressure Boundary Condition  Indet 60000

sient Analysis Set monitoring value 2 Static Pressure  Boundary Condition  Chther
High-Level Setti... 3 Static Pressure Boundary Condition IrrerFace 1 50000
Boundary Conditior ~ 4  Static Pressure Boundary Condition  InrerFace 2 10000

_— Inlet/Static Pressure
Results Import Static Pressure o Add 200004 ——  Outlet/Static PresLure
RIGEES = Innerface_1/5tatic P‘ressure
- Delete 200007 — InnerFace_2/Static P‘rassure
10000
New pllem———————
0 5 10 15 20 25 30 35 40 45 50
. . Number of lterati

*  Velocity (X, Y, Z Components, Magnitude) ArberererErons

*  Pressure (Total Pressure, Static Pressure) Estmated remainng tme Estmated fnch e

*  Force on Wall Face (X, Y, Z Components, Magnitude) : :

. Intermediate Result (Table) Abort
*  Torque on Wall Face of Moving Wall Monitored P val R Number of I )
- Diffusion Value in Diffusion Analysis onitored Pressure Value with Respect to Number ot Iterations

* Flow rate, pressure, temperature, and diffusion value can be monitored at any point.

* In addition to temperature, some physical properties can be used to determine convergence when the values
monitored have converged.

mulRata
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Solver: Electromagnetic/Acoustic

Radiation Characteristics Saved in Result Table

&> Murata Software

Radiation characteristics such as maximum radiation gain of electromagnetic waves and maximum directivity of

sound waves can be saved in the result table.

Electromagnetic Analysis: Efficiency, Maximum Gain, Average Gain, etc.

Acoustic _Analysis: Maximum Value of Directivity, Average Value of
Directivity.

Will be saved if all the following conditions are satisfied:

* Harmonic Analysis is selected in the electromagnetic analysis or acoustic
analysis.

* Discrete Sweep or Parallel Discrete Sweep is selected.

» If Electromagnetic analysis, Select [Options] in the electromagnetic
analysis dialog box and set the settings for directivity according to Fig. 1.
If Acoustic analysis, Select [Calculate directivity when running solver] in

the acoustic analysis dialog box.

Table
FEM Info I Propagation constant I Effective relative pe
Reference impedance (Zref)[ohm] | S-parameters

Electromagnetic Analysis

Analysis Type
Waveguide Analysis
(O Resonant Analysis
(® Harmonic Analysis
[Jconvert To TDR

() Transient Analysis
Input at each port

(D
Options E

Electrode Setting

[ 1ake into account thickness of face fedge electrode
Specify the order of multilayer electrode boundary conditions.

Output Setting

Specify the data to save so as to reduce the result file size.

C))

GHz ~
I Frequency Reference freq o I GHz At
GHz ~

2) [(save the input fields of the spedfied ports only(3)

—
ICaIcuIate directivity when running solver I rEfECﬁ"itY [Simple Mode] ~ I

Fig. 1 The [Options] button on the Electromagnetic Analysis
tab and the [Options for Electromagnetic Analysis] dialog box.

O

rmittivity Wavelength [m] I Characteristic impedance (Zpv)[ohm] I Characteristic impedance (Zpi)[ohm]
irectivity: Total Efficiency [3 laximum Radiation Gain [dBi < I Average Radiation Gain [dBi >

Frequency [Hz] | PORT:m1 / Real Part | PORT:m1 / Imaginary Part | PORT.m1 / Absolute Value

(e 1000000 GHz  1.000000000e+9 -1 7261221630+ 1 48144754550+ 1

1= 1100000 GHz 11000000008 +9  -1.328344568e+1 -4.349247T928e+1

2 1200000 GHz 120000000029 -9,148733613e+0 -3.854580016e+1

Fig.2 Result Table 3 1300000 GHz  1.300000000e+3  -4.777650596e+0 -3.321066467e+1

=1, TEAEA2E 100+ 1
-1, 36437972 7e =1
=9.478004135e+0
-5.0T2E8584Te+0

~LTE34005056e %1 -2 752466559 +1 ~1. 758717096+ 1
23347407 e =1 -2 3601754620+ -1.355003 50661
193229491 Te+1 -1.95553606Te+1 -9.418937167e+0
~1.5101559468e+1 -1.533082919¢+1 -5.007126300e 0
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Solver: Electromagnetic / Acoustic €D Murata Software
Radiation Characteristics Have Been Supported by Parametric Analysis

Output Setting for Field Values

Output Arrangement Location for Acquiring Results
\ DlreCthIty can be obtained solver [Electromagnetic Analyss <] Omaxmum value
Parametric Analysis . . . . g . o1 OMnimum Value
‘ Y with the direction specified. ol |
| @ Single (®) Coordinates
SWEEP SE'“ZIFIQ SWEEFF Table -Dutput Sethn,g O Muttiple (O Coordinates By CSV seta[deq]
1 O Final @ Single l:l
Field Type ‘[Demﬂed Mode] Directivity: Radiation Gain [dBi v‘ O Multiple
ND T}rpE‘ gsr;t;ornen's ‘Phi Component ~ ‘
i Phi[deg]
Add Field Values == Phase v @snge L |
O Multiple

Add Calculated Values "

Qutput Setting For Calculated Values
Field Su pErpDSItIDﬂ SE'ttlﬂg Output Arrangement Parameters (object's body attrbute name, boundary condition, etc)

Directivity Measurement Plane XY Plane ~
Modes |0: 1.000000e+08[Hz] v Polarization Horizontal (H) 5

Solver |Electromagnetic Analysis v

| Delete | ‘ Up | @ 5ingle
The values that are saved in o
the result table Can be Values To Qutput | Maximum Radiztion Gain [Simple M ~
Obtalned ln the parametrlc Pf(:t&?jil'e aximum mdiat»on gain [%] pf the mode! wn:h.
Rut analysis.
Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 25 November 2024 13



Solver: Electromagnetic/Acoustic & Murata Software
Calculate Directivity When Running Solver

Allows you to graph radiation characteristics without opening the directivity calculation dialog box

after calculation.

1. Starting from the Electromagnetic Analysis tab, set the N Blectrode Setting
parameters for directivity according to Fig. 1 Analyss Type [rake into account thickness of face/edge electrode
2. Set the parameters for directivity according to Fig. 2 on the - _ Spedfy the order of muitiayer electrode boundary conditons. | ... |
[Directivity [Detailed Mode]] tab. VVaveguie fnalyss
3 ’ Perfoﬂn the analySis‘ OResonant Analyse Ouzjut:iiye:r;gdaia to save so as to reduce the result file size
4. A file of the directivity graph is saved in the results folder as @ Harmonic Analysis @) - i =
shown in Fig. 3. [convert To TDR £
5. Open the file of the directivity graph with Femtet’s graphic O Transient Analysis [T | E:i :
app as shown in Fig. 4. Inpyt 3t each port

2 [Isave the input fields of the specified ports only(3)
In addition to [Directivity [Detailed Mode]], you can operate as Options | A calciate directivity when running solver | ﬁrecﬁvit\« Timple Modz] ~ ||

shown above for surrounding electromagnetic field and sound

dbOVE X = ) Fig. 1 The [Options] button on the Electromagnetic Analysis tab
wave directivity. Not applicable for [Directivity [Simple Mode]].

and the [Options for Electromagnetic Analysis] dialog box.
XXXXX Directivity [Detailed Mode] I oo 058
S t » Sample.Results w D EAD TN ERGM FIEAO FIEAQ FHE-S IMD ABTH)
Dispay Settng Gragh Type o -5 F AW |~k QAR 9 c DA
@power Orr  Horzont tal ©poler Graph ¢ I
g’t om [ Oy Graph D testpd ) e r— —
=0} Other est, —
Or(e) Ok o 7
. E test.log
Observation Pont: O Othesr (to

e o

|57 test HELTZ_RAD_PTN.plt

e -
Max [00 ] rdeal § szszsz
G Mumber of ohors [ 1 Plne of Symmetry and Infte Ground Plne § NEE
- == Fig. 3 Check the file 17
st [ In the <Project name>.Results folder, the ) et |
B i directivity graph is saved in the file of T T
Fig.2 Setting on [Directivity [Simple Mode]] tab <Analysis_mode> HELTZ RAD PTN.plt. Fig.4 Directivity Graph Save in Result Folder
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Solver: Acoustic
New Analysis Models for Porous Sound-Absorbing Materials

&> Murata Software

|Pou:-us Absorbing Material

o) Dan't apphy
sound-absorbing material

) miki model
® 1CA model

Specify
() characteristic impedance and
propagation constant

Sound-absorbing Material

Flow Resistivity

Porosity

Tortuosity

Viscous Characteristics Lenagth

Thermal Characteristics Length

Tahle Input

1.0
0.8
2
|1.0e5 | |Ns,-‘m4 w & 06
.g —Absorption Rate Calculated by Femtet
& 04 - = -Theoretical Absorption Rate
14 ——Measurements
2 0.2
0.0
|1 Deb | | | 1.00E+02 1.00E+03 1.00E+04
e m o
Frequency [Hz]
1.0e-4] | |Im v

Result using the miki model
Refer to Example 14: Sound-absorbing Material (miki model) in
the acoustic analysis.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 25 November 2024 15



Solver: Piezoelectric

&> Murata Software

Double Periodic Boundary Condition is Supported

Element Type
() Tetrahedral Free Mesh

() Tetrahedral-Free/Sweep Mesh

Boundary Condition Y1
(Periodic)

L2

(® Hexahedral-Free/Sweep Mesh

Boundary Condition X0

(Periodic)
Boundary Condition: X0 g

Boundary Condition: X1
Phase Difference: 180 degrees

Boundary Condition: YO
Boundary Condition: Y1
Phase Difference: 180 degrees

Boundary Condition X1
Boundary Condition YO (Periodic) (Periodic)

The phase difference between a pair of periodic boundary conditions is
limited to O or 180 degrees, as usual.

Please refer to Femtet help for more information on sweep mesh.

muBRata

Contour Diagram of Z comp. of Displacement
* Resonant Mode [1]

Phase Diff
180 deg

v
Phase Diff 180 deg

Contour Diagram of Z comp. of Displacement
4 Resonant Mode [2]

Phase Diff
180 deg

v

Maximum : £7.944
Minimum ¢ 0-144

Copyright © Murata Manufacturing Co., Ltd. All rights reserved.
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Mesher: €D Murata Software
Setting for Number of Divisions in Thickness Direction

Mesh Size X
&1 Mesh Size See | | g
Set th h si ivisi
et the mesh size = au%ﬁfénf;;n”smns
| 0K | | Cancel |

Set the number of Example Meshes
‘ divisions in the mesh size ‘ (trisection)

dialog box.

Select a body

* Divisible in the thickness direction without exceeding the necessary divisions.
* Applicable only to bodies in which the thickness direction can be determined.

IFlIlRﬂ.tﬂ Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 25 November 2024 17



Mesher: €D Murata Software
Improved Skin Meshing

The skin meshing has improved.

Boundary between bodies Boundary between bodies

Inlet/Outlet - Inlet/Outlet -

2023.0 2023.1

* No skin meshes have been created around either inlet/outlet or the boundary between bodies.
(with some exceptions)
* The success rate of meshing and the quality of mesh have improved.

ﬂlllRﬂ.tﬂ Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 25 November 2024 18



Mesher: €D Murata Software
Layer Meshing Has Improved

Inflow/Outflow Face on Convex Face Inflow/Outflow Face on Flat Face. Inflow/Outflow Face on Flat Face.
Meshing with the option in ver. 2023.0 Meshing in ver. 2023.1

*  When the inflow/outflow face was not on the convex face, we tended to create coarse meshes on the
inflow/outflow face. To avoid it, we used the option to refine meshes according to the size of faces.

* Due to the new version, the shapes of meshes obtained on the not-convex inflow/outflow face have
been similar to those obtained on the convex inflow/outflow face. According to this improvement, the
option has been eliminated.

muBRata
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Macro: & Murata Software
Method to Obtain Body Topologies within Size-Specified Box.

The method allows you to specify the box (size box) defined by two diagonal coordinates

and search for body topologies within that range

» Specifys the two points O by coordinates and calls the method,
/N allowing you to search for body topologies in the specified range.
b * You can search for them in either the modeling or results

window.

[In the modelling window]
CGaudi.Find XXX AlIByBox method

[In the results window]
CGogh.FindXXXAlIByBox method

7 " % XXX can be any of the following words:
e Body, Topology, Vertex,
| PRE Edge, Face

Example: Search for edge topologies in the results window.
CGogh.FindEdgeAllByBox method
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Macro: & Murata Software
Femtet Utility Package by Python

Python Script o -
import sys
from win32com.client import Dispatch,
constants
from femtetutils import util, const Start up Femtet
util.auto_execute_femtet() ‘
B = =

Femtet = Dispatch(const.CFemtet) e 1 ______________ .
if Femtet.OpenNewProject() == False: | |

print(Femtet.LastErrorMsg) i i

sys.exit() Terminate Femtet with | :

macros : !

util.close_femtet(Femtet.h\Wnd) ‘ i i

_________________________________
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Macro: & Murata Software
Femtet Utility Package by Python

to Ver.2023.0

1. Download a sample script from the macro help.

2. Copy the attached file, FemetClassConst.py, to the same folder as the folder where your intended
script will be stored.

3. Import the file into your intended script for use.

from FemtetClassConst import FemtetClassName as const
Femtet = Dispatch(const. CFemtet)

Ver.2023.1

1. Download the installer of the utility package from the macro help to install the utility package. (First
time only)
2. Import the package into your intended script for use.

from femtetutils import util, const
from win32com.client import Dispatch, constants

util.auto_execute_femtet()
Femtet = Dispatch(const.CFemtet)

ﬂlllRﬂ.tﬂ Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 25 November 2024 22



Macro: & Murata Software
Femtet Utility Package by Python

Miscellaneous

« When the utility package is installed, if the pywin32 package, required for
running Femtet macro, has not been installed in the phyton environment,
that package will be installed automatically.

« The macro help originally describes how to activate the makepy tool from

the OS’s startup menu to prepare the operating environment for executing
Femtet macro from Python.

« The way to activate the makepy tool has changed to entering the command:
python -m win32.com.client.makepy FemtetMacro.

Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 25 November 2024 23



€D Murata Software
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Table of Contents

&> Murata Software

Functionality | What’s New
e Solver in General: Faster Default Direct Solver
e Solver in General: Faster Process to Import Results with Different Mesh Sizes
e Solver in General: Automatic Timestep Setting Based on Time-Dependent
Conditions
*  Stress: Fast computation and reduction in memory usage in the stress-static
analysis
e Stress : Rigid Face Boundary and Rigid Body
Sol e Stress : Additional [Constrain except axial direction] Option on Joint Load Tab
Olver e Stress : Shell Elements Applicable to Transient and Nonlinear Analyses
e Piezoelectric: Additional Option for Electric Potential Specified Electric Wall
Boundary
*  Fluid: Accuracy of Transient Analysis Improved
*  Fluid: New SST k-owTurbulent Model
* Thermal-Fluid: Temperature Dependency Table Available in Density Dialog
* Acoustic: Loss Density and Loss in Body
* Acoustic: New Method to Specify Lossy Medium
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Table of Contents & Murata Software

Functionality What’s New

* Acoustic: New Option [Specify the incident wave] for Speed Boundary
Condition
e Thermal & Simple Fluid: Algebraic Multigrid Method Applied Widely for

Solver fast Calculation
e Thermal: New Function to Automatically Calculate Correction Factor for
Convection
e Faster Calculation
Mesher e Improved Layer Meshing
* Icons of File Menu, Ribbons, and Tree Changed in Design and Coloring.
Ul  Improved User Interface in Working Windows

e New Table Format of CSV Files from Parametric Analysis Results
 Improved Output Setting for Results of Parametric Analysis

Results Display e Stress: Improved Display of Analysis Results for Shell Elements
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Solver in General: €D Murata Software
Faster Default Direct Solver

Example 18 in Electromagnetic Analysis
Apply adaptive meshing

ver.2023.1 [N

Ver.2024.0

Reduction by 50 %

10 20 30 40 50 60 70 80 90

IS

Total Simulation Time (s)

Example 12 in Piezoelectric Analysis

Discrete Sweep Ver.2023.1 _

Ver2024.0 [N A/Reduction by 70 %

10 20 30 40 50 60

Calculate with CPU: Xeon W-3375 (38core) Solving Time (s)
ﬂlllRﬂ.tﬂ Copyright © Murata Manufacturing Co., Ltd. All rights reserved. 25 November 2024 27
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&> Murata Software

Solver in General:
Faster Process to Import Results with Different Mesh Sizes

Example 14 in Thermal Analysis Import from 370000 mesh model to 270000 mesh model

ver2023.1 [

Ver.2024.0 |44ionby 97 %

@ 0 50 100 150 200 250

Import Time (s)
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Solver in General: €D Murata Software
Automatic Timestep Setting Based on Time-Dependent Conditions

== For each solver, the time-dependent conditions can be applied?
Timestep Timestep Setting
(® Automatic )
Fnsh Trme L T - . . Number of Divisions
v . Weight Function :
Higher Accuracy @ Maxirmum Number of Calculation Steps IEEI @ m Waveform
[specify the output interval. 0 Stress ViR No
Restart b ] 3
o essied Automatc Timestep Setting Tables Piezoelectric (without resonant mode)
the fast i . . .
— ; Piezoelectric (with resonant mode) Yes Yes
Detailed Automatic Timestep Setting X
Caloulation Method for Automatic Timestep Setting Themlal Yes No
Adjust referring to Courant number, l:l EleCtI’lC-TheI‘n’lal Coupled Yes Yes
[“Jadiust referring to time-dependent condition. Magnetlc-TI‘al’lSIGIlt NO Yes
Change the number of divisions per cyde, ACOuStiC (Implicit methOd) Yes Yes
[11f non-convergence, set a finer timestep. Fluid Yes NO
— - Electromagnetic No Yes

» If a weight function table is used to specify time dependency, the timestep is automatically set based on the table,
to perform calculations.

« Ifawaveform to be input is used to specify time dependency, the time step is defined by equally dividing a
cycle, to perform calculations.
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Solver in General: €D Murata Software
Automatic Timestep Setting Based on Time-Dependent Conditions

‘Mechaniral ‘ fa)
Boundary Condition Type
R Time + !
@ Displacement Oll:umped Vertex Simple Acoustic Dependency Set DHCE nn "y
ONorma\ | Edit Nonlinearity Table X Ft 10 — Maximum displacement / Z Component
Displacement OD 8 Maxi displ t
ORoGtional 4 [Time-Weight] Graph Table input ibut ; aximum displacemesn
Displacement Di S | 20
OL” floalalime pieiokl Insert Rows Input Waveform [lD 1
OAcceleration Oer 10 0 E -
—
2 0.04 0.15450 Delete Rows Import £
o 3 0.08 0.2038¢ e 5 E 10 A i
il || ©g AR
5 0.16 0.4755 3 g 5
6 0.2 0.5 I "1 }
oo | 7 0.24 0.47552 : s 0 F
UX - : . a
8 0.28 0.4045C o 1 L T\J ﬂ ‘ J {
9 032 0.2038¢ EL 0 V U I \ “ “ U / ‘ U
Huy 1 £
L 10 0.36 0.1545¢ Maximum 8. {78 E -0 VvV v v
Minim . £
A o e R 5
A ' 7y = -5
Unit _ms times N 50
Smooth Q 1 2 3 4 5 [ 7 a 9 10
Dmtymhmﬂ Fowered by Femtet .
https: /e nuratasof tvare.con/ Time [ms]

Specify the weight function with the [Waveform Input] . . .
auxiliary function. The higher bar largely The displacement is

Resonant Frequency: 1247 Hz vibrates at the resonant increasing due to resonance.

Sampling Frequency: 1250 Hz frequency.
Number of Samples: 1250 x 5 (5: Number of Repetitions)
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Solver in General: €D Murata Software
Automatic Timestep Setting Based on Time-Dependent Conditions

Allows you to set the timestep easily when using periodically vibrating waveform

in the magnetic-transient analysis.

Analyze Example 8: Iron Loss of Coil Wound on Core in the magnetic-transient analysis.
(Analysis for one cycle of a 50 kHz AC input) “T

rans” nt Analysis

ew Timestep Setti
Mo. | Calcula... | Qutput... | Timestep 2 = mestep Settng

11z 1 1.0/(12%50e3) ©Automatic Humber of Cycles 1 %

2 O Manual

3 ‘ Higher Accuracy @ [Ichange the number of divisions per cycle. | 12

4

5 v O Steady-state analysis [ISpecify the output interval. 10 ZI

Lnit s Restart

Using a frequency of 50 kHz and the number of divisions per cycle By specifying the number of cycles, the timestep is
of 12, the timestep and number of steps are manually defined. determined.

* Available when the input waveform 1s specified in the analyses other than the rotating and
translation machine analyses.

* You can set the number of cycles.

* You can set the number of divisions per cycle.
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Solver: Stress & Murata Software

Fast computation and reduction in memory usage in the stress-static analysis

The improved iterative method in the stress-static analysis has achieved fast computation and

reduction in memory usage.

Ver2023.1 R
Example 1 in the stress analysis
Reduction by 50 %
ver20240 R

0 20 40 60 80 100 120 140 160

Solving Time (s)

« Ver2023.1 S
Vver20240 [ Aduction by 35 %

Calculate with CPU: Xeon W-3375 (38core)

0 5 10 15 20 25 30

Memory Usage (GB)
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Solver: Stress
Rigid Face Boundary and Rigid Body

&> Murata Software

A rigid attribute can be set to boundaries or bodies by treating the specified topo

B Rigid Face Boundary

New

|Me{l|.ani:al

Boundary Condition Type

Thermal Analysis / Watt

Stress Analysis / Galieo
Electromagnetic Analysis / Hertz
Piezoelectric Analysis / Rayleigh
Acoustic Analysis [ Mach
Simple Fluid Analysis / Pascal

Mashing Space

Space Number |1 %

mullata

Time
Lumped Vertex Simple Acoustic Dependency
Cosplacement O Load O contact Impedance
Normal Weight Function
O[}splacemgnt ODls‘tributed Edge OConGct Open
ORomtionaI Load Surface Boundary [IRigid Face
Displacement ODls‘tributed Face OSpriﬂg OFree
Load Connection [Juniform Displacerr
Acceleration P
Opressure (C)Remote Load e
() Torque Load Uy
(® Joint Load
uz
B Rigid Body New
‘Al\alysis Domain
Solver Birth/Death Setting
Electric Analysis / Coulomb
Magnetic Analysis / Gauss Setting Table

Electromagnetic Analysis Setting

Correct errors of the electromagnetic
field originated in the open boundary

Rigid Body

[ The body is treated as a rigid body.

Maximum : 18,241
Minimum  * 0041

Reproduces the bolt-tightened seating
surface using rigid face boundaries

Maximum  ; 1§,227
Minimum * 0.08

Copyright © Murata Manufacturing Co., Ltd. All rights reserved.
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Solver: Stress & Murata Software
Additional [Constrain except axial direction] Option on Joint Load Tab

The joint load constrained in non-axial directions allows you to simulate and analyze

the actual bolt tightening.

B Ver.2023.1 Joint Load Only

Edit Boundary Pair [Joint1]- [Joint2] *

Joint Load Setting |

Joint Load

f

Time Dependency

‘Weight Function

Applys load from above and below

Constraint Condition

o  NN@W

(® Constrain except axial direction

B Ver.2024.0 Joint Load + Constraints in non-axial directions

[ ok | #win |

i

Selectable on the Edit Boundary Pair dialog box
Applys load from above and below + Set the relative

displacement in non-axial directions to zero

(Same as the fixation by the shaft of a bolt)

muBRata
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Solver: Stress @& Murata Software
Shell Elements Applicable to Transient and Nonlinear Analyses

The function of shell elements, which achieves the accurate and fast analysis of thin plates, has

improved significantly.

* Applicable in the geometrically nonlinear analysis for large displacement.

* Applicable in the analysis of nonlinear materials, such as elastic-plastic, viscoelastic, and
hyperplastic non-linear materials.

* Applicable in the transient analysis.

Elastic-Plastic Material Transient Analysis

Large Displacement Problem

/ g 15
/ Plastic g 1-2?
1 5}
Deformation g 0.75
2 05
?% 0.25
5 0

0 0.025 0.05 0.075 0.1 0.125 0.15
R Time [s]
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&> Murata Software

Solver: Piezoelectric
Additional Option for Electric Potential Specified Electric Wall Boundary

The setting below indicates a resistor of 1000 Q is

D_,\N\Ij— —E,W\/—j included in the electric potential-specified boundary.

iezo electricit , [pecne
piezo electricity piezo
V 1 V2 e|eCtrICIty Boundary Condition Type
% (®) Electric wall Surface Impedance Multiayer Electrode

(O Magnetic Wall Integral Path

Target Model for Analysis Femtet Model pateg wa Luroed Consart

Open Boundary Port Electric Resistance

LCR options
AnalyS]'S Example Z (R: O[ohm]) Specify electric potential Resistance [[ohm]]
Z (R=3000[0hm]} ) ) [Jinductance H]
5 - Electric Potential [l copacitance =
1 [V] R |e.7;l | l 1 Phase __ [deg] Boundary
I Condition R
|e’53 /\ Time Dependency |VWeight Function Bc
a 1o o] =
5 [ Floating Electrode i
' % Te+s = { = put
‘ Add a resistor across to ground S Voltags
1043} E
wﬂ Resistance |:| [[ohml] 7 eno
) T
K. £ £ £ = : ® 2 £ T X :
Passrd by & 2 & B 2 & 0 : : : s
e B SRS g T SRS Note: This option can be used only in the harmonic analysis.
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Solver: Fluid & Murata Software

Accuracy of Transient Analysis Improved

N ewaned Automatic Timestep Setting X
Y claton Method for Automatic Tmestep Setting Example 16: Capillary Action Analysis
I [ Adjust referring to Courant number. 0.25
[l adjust referring to time-dependent condition. Number of 5000 1660
Change the number of divisions per cydle. Steps
I [1f non-convergence, set a finer tmestep. I Ana1y51s Time 8min 17s 6min 05s
Cancel Help
Proper timestep can shorten the
* the Courant number

analysis time.

A quantity that indicates how many meshes
the fluid travels across during one timestep.
* Each timestep is shortened for analysis such that the Courant number during the timestep is less than the

specified Courant number.
* The free surface analysis (VOF method) makes it difficult to set a proper timestep. By using the Courant

number to be 1 or less, the analysis can be calculated with a proper timestep.
» If'the calculation does not converge for each timestep, shorten the timestep to perform the analysis.
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Solver: Fluid €D Murata Software
Added SST k-oTurbulent Model

W Realizable k-¢ Model B SST k-0 Model Re: about 10000

Flow Velocity: 60 m/s

Air Flow /

No Separation Separation Present

See Example 22 for the differences between the models.
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Solver: Thermal-Fluid @& Murata Software
Temperature Dependency Table Available in Density Dialog

|Demih_.r

Density Temperature Dependency

1.184 kg/m3 - O Specify Coefficient of Volumetric

Thermal Expansion
() 1deal Gas

(@ Table Input‘ |J
ew

 For air and water, their temperature-density tables are stored in the Femtet material database.
—  If you use their values in the material database, select [Table Input].

* For other materials, select [Table Input] and enter the values manually.
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Solver: Acoustic

Loss Density and Loss in Body

&> Murata Software

* Loss density is added to the result field.

Results View Model Tools

Acoustic Analysis = 0 1.000000e+02[Hz] M
T -

Sound Pressure [Pa] | -

Sound Pressure Level [dE] | S Ound V‘ V aVe lllll /mS
 Particle Velocity [m/s] ] 9.0e+3
" Acoustic Intensity (Average) [W/m2] r

Acoustic Intensity [W/mz2)] B.Tetd

A-weighted Sound Pressure Level [dBA] del” _|" . 2 =] +3

| 6.5013
L 1 5.4e+3
ossless | 4.5043
Medium 3.5e+3
2.7etd
1.8e+3
9.0e+2
- _ 0.0e+0
Lossy Maximum : 4. 965e+3
. Minimum & 0.000e+)

z  Medium

k.

Powered by Femtet

https:/ www.muratasoftware.com/

mulRata

* The loss in each body is added to the result table.
On the acoustic analysis tab, select [Calculate loss].

Analysis Condition Setting

Solver

Acoustic Analysis

Mesh

Open Boundary
Harmanic Analy...
Transient Analysis
Sound Waves D
High-Level Setti...

Results Impart

Power [W] | Radiation Impedance [Ns/m]

|Acousﬁc Analysis

Analysis Type

(@) Harmonic Analysis
() Transient Analysis

[Jcalculate directivity when running solver

New
Calculate |O%

Loss at Boundary [W]

I Loss in Body [W] |Del,ai|ed Radiation Impedance [Ns/m |

Frequency [Hz]

Body Attribute 001 Body Attribute 002 | Body Attribute 003
0: 2.000000e+03[Hz] 2.000000000e+3 0.000000000e+0 2.076277752e-2 8.279125880%-3
1: 6.000000e+03[HzZ] 6.000000000e+3 0.000000000e+0 1.855809315e-2 9.303728184e-3
2 1.000000e+04[Hz] 1.000000000e+4 0.000000000e+0 1.30201230Be-2 5.588317317e-3
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Solver: Acoustic €D Murata Software
New Method to Specify Lossy Medium

On the Porous Absorbing Material tab, [Specify characteristic impedance and propagation constant]|

has been selectable.

Edit Material Property [Sound_Absorbing_Material] =
Edit temperature dependency table x
R = = -
Spedific Heat |Pomus EUETI LA [Frequency - Characteristic Impedance, Propagation Constant] Graph
Density . MNo. | Frequenc... |R X alpha beta ~ R: Real Part of
O Don't apply Sound-absorbing Material d £ Characteristic
SN sound-absorbing material 1 2000 448.5131... 91.032.. 12.71227.. 45.62014... Impedance
2 5000 418.7015... 454621... 19.34120... 124.0559... X: Imaginary Part
Sound Speed ) miki model 3 10000 410.4955... -32.9185.. 23.50875... 200.8149... of Chgracter'stic
- Impedance
Ns/m4 ~
Flon Resistivity l:l 5/ 4 aipha: Real part of
(O 1cA model El Propagation
Porosit: 1.0 [ Constant
e 7 beta: Imaginary
Specfy Part of
® character_ustlc impedance and Tortuasity 1.0 8 Propagation
propagation constant 9 Constant
1n v
Wiscous Characteristics Length l:l m M Unit  Hz Pa¥e/m3 Pakz/mi 1/m 1m
Thermal Characteristics Length l:l m ~
I Table Input I
Insert Rows | | Delete Rows | | Import Graph [J5mooth Interpolation
v
ok || cancel || hep 0K | | Cancel | | Help
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Solver: Acoustic
New Option [Specify the incident wave] for Speed Boundary Condition

&> Murata Software

‘Amllsﬁ(

Boundary Condition Type

(ODisplacement (O Pressure

@ Speed (O Sound Pressure Level
(O Acceleration O Rigid wall

(O 0Open boundary

(O Acoustic Impedance

New

[ specify the incident wave

e Available condition

Frequency Dependency

@® Mo
O Yes

Phase

)
i

[0 &

[mys]

[deq]

When selecting the speed boundary condition in the acoustic harmonic analysis. L.

Analysis

Boundary Cond. Model Boundary Cond.
v z
Velocity | Acoustic
Magnitude Incident Transmitted Impedance
1 [m/s] Waves Waves 402.56[Pa - s/m]

‘ —) =Specific Acou§tic

Impedance of air
Reflected
Waves
Wall

* [Specify the incident wave] not selected (Analysis in Femtet version up to 2023.1)
New The velocity that results from the interaction between incident waves and reflected waves was specified.

*  [Specify the incident wave] selected (Femtet version 2024.0)

The velocity of incident waves can be specified.

The analysis model with significant reflection, which was difficult to analyze, has been easily analyzed.

Example: Normal Transmittance

Refer to Example 15: Mass Law in the acoustic analysis

mulRata

Copyright © Murata Manufacturing Co., Ltd. All rights reserved.
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Solver: Thermal & Simple Fluid

Widely Applied Algebraic Multigrid Method Accelerates Calculation

&> Murata Software

Example 5 in the Thermal Analysis

*

7

Ver.2023.1

Ver.2024.0

0 5 10 15 20 25

Solving Time (s)

ver2023.1 [

] / Reetion by 20 %

Vr20240 —/ s

0 5 10 15 20 25

Calculate with CPU: Xeon W-3375 (38 core) Solving Time (s)

Copyright © Murata Manufacturing Co., Ltd. All rights reserved.
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Solver: Thermal

&> Murata Software

New Function to Automatically Calculate Correction Factor for Convection

* New function to automatically calculate the correction factor for convection has improved

the accuracy of the automatically calculated coefficient of heat transfer.

* Allows you to easily calculate the heat dissipation to a fluid other than air.

Analysis Condition Setting

Solver High-Level Setting

Fluid-Thermal A...
Warious Settings

Mesh
MNonlinear Analysis Setting EI
Transient Analysis

Eigerwalue Calculation Setting

High-Level Setti...

Setting of Stress Analysis and

LRI Piezoelectric Analysis
(e e Surface-to-Surface Radiation Setting
Motes N -

Thermal Analysis Setting EI

Select [Thermal Analysis Setting] on [High-Level Setting] tab

Thermal Analysis Setting X

Set the correction factor for convection.

©Automa_tic DTemperature Dependency
Calculation Taken into Account
(OManual Setting | 000_Air > | New

Select the fluid for heat dissipation.
=Only in the thermal analysis, heat dissipation to various fluids can be
analyzed.

Select [Temperature Dependency Taken into Account]
=The changes in material properties with temperature are taken into
account.

Select [Manual Setting]
=The correction factor for convection is entered by the user as before.
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Mesher
Faster Calculation

&> Murata Software

Identify bottlenecks in the analysis of meshing time and then eliminate them for faster

meshing calculations.

400
350
300
250
200
150
100

5

o

Meshing Time (s)

Model A Model B

B Femtet 2023 ® Femtet 2024

Model C

The revised mesher can calculate
faster when a large-scale model
with many bodies or a complex
model with many free-curved
surfaces has more than one million
meshes.

It can calculate up to about twice as
fast as Femtet version 2023.
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Mesher €D Murata Software
Improved Layer Meshing

Layer meshes have been able to be created also on the meshes created with rectangular/sweep mesh

or hexahedral/sweep mesh.

* In the fluid analysis of a simple shape created from sweep meshes or only hexahedrons,
the convergence and accuracy of calculations will improve.
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Ul

&> Murata Software

Icons of File Menu, Ribbons, and Tree Changed in Design and Coloring

The revised design and coloring have given Femtet an evolved, user-friendly, and attractive appearance.

4@ New Project”
=G0 Analysis Model*
{&] Model*
] Model unit: mm/3D
&y Analysis Condition:Solver not selected/
E£-¢? Body Attributes
B Body Attribute Data
-4 Materials
-8 Material Data
[k Boundary Conditions
{ks Outer_Boundary_Cenditicn
@5 Boundary Condition Data
-4 Mesh Sizes
& General Mesh Size : Automatic calculation ( 2
-3¢ Variables
o2 pi
W Expression : 3.1415926535897932
W Value: 3.14159265359
7 Dimension Reference Counter: 0

-[8] Results

ulation Log

rdinate System
py Window
B Table
----- At Favorites
@ Common DBs
& Body Attributes
& Materials
K Boundary Conditions

Import

X¥ Plane
CAD ~ hd

Data Drawing Plane Primitives

g O3 v | SelectBody - g8 | %p v b0 v | [ Unite
e

v | idMove/Rotate ¥ g% v & v G v [ Subtract

Solid

[ Copy ~ il -

Modification Operation

2! Intersect
Yo"
i

v
20

QY -

—
Jaysis Moder -8 x
dow @ - 8 x
i ? 1@/ (=l ?VZV ﬁ B >
AR DO B ) Condhion Condions~ | MesheSoer
Model View Results Tools Window

LRV
FamE
a6 o &

‘oa e
0o

@GP @ @ @@ @ D

&

@ @ lk: Analysis List of Run

& ~ i Condition  Conditions~ | Mesher/Solver~
Model Analysis

Vi

woore
vovey
VoY
Jese

project| 1mogeine |

= |

Copyright © Murata Manufacturing Co., Ltd. All rights reserved.

25 November 2024 47



Ul

Improved User Interface in Working Windows

&> Murata Software

Optimizing the UL, such as coordinate axis operations, tool panels, and right-click menus,

in working windows has resulted in efficient operations.

operation.

Coordinate Axis:

The size has been
enlarged for easy 0 ‘

r AA FE

Wo®.

B wom @B D

G¥ - Heo Q@Y ho-

Viewpoint Operation Tool Panel:
* Viewpoint operations have been moved ERUIEWL »
from the ribbon menu. The viewpoint . Yy T AER(S) >
operations have been available in the 0 S — MRFPERR(H) »
working window. g DA VAT AVERW) »
The display of the panel is easily © SRFERV)
switchable. (Click @+) g EEEAR >
RIBIEM) »
FAEREQ) »
~TiEHR(D) »
122 EFUZIN)
N

BRIREMT
b mwET

Right-Click Menu:

The display setting is shown in a
mini toolbar for quick and
efficient operations.

Copyright © Murata Manufacturing Co

., Ltd. All rights reserved.
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Ul D Murata Software
New Table Format of CSV Files from Parametric Analysis Results

Sample project.Results

Header

%’Sample_project_femprj A 8 © | o [wEaaa r | G | H | b KL M N | o | P | Q@ | R S T

g%eED Teble ‘a ! Solver Type Modes  Field Type Phase  Locasion “or Acqu 3ody Attri Calculatic Farameters to Component X Coomna:e‘ Y C‘)ovmnat(‘ Z Coordinate R Coordin Theta Cac Phi Coord Value Tyg Value E"Gi
] 1 1 Eleczromagnetic 0: 7.20000 Electiic Field [V/m] Oldeg]  Maximum Value All body attributes Vactor XYZ 9.10E-01  2.20E-(2 1.936-01 Rezl 177E+(5
] 1 1 Electromagnetic 3: 7.50000 Electric Field [V/m] Cldeg]  Maximum Value All body attributes Vactor XYZ 9.10E-01  2.20E-02 1.936-01 Rezl 176E+05
3 1 1 1 Eleczromagnetic 0: 7.20000 Magnetic Flux Density [C[deg] ~ Maximum Value All body attibutes Vactor XYZ 9.10E-01  2.20E-C2 1.936-01 Rezl 1.08E-C3
EI Step 1 .I D g 1 1 Elecromagnetic 0: 7.20000 Loss Density [W/m3]  C[deg] ~ Maximum Value All body attiibutes Value 9.15E-01  3.76E-C1  2.00E-C1 Rezl 214E+10 Va | u e
2 2 Eleciromagnetic 0: 7.20000 Electric Field [V/m] Cldeg]  Maximum Value All body attributes Vactor XYZ 9.10E-01  2.20E-02 1.936-01 Rezl 177E+(5
5 N 2 2 Eleciromagnetic 3: 7.20000 Electric Field [V/m] Cldeg]  Matimum Value All body attributes Vactor XYZ 9.10E-01  2.20E-(2 1.936-01 Rezl 176E+05
: | Step E-CSV 2 2 Elecromagnetic 0: 7.20000 Magnetic Flux Density [ Cldeg] ~ Masinum Value All body attributes Vactor XYZ 9.10E-01  2.20E-C2 1.93E-01 Rezl 1.08E-C3
2 2 Eleciromagnetic 0: 7.20000 Loss Density [W/m3]  Cldeg] ~ Maximum Value All body attributes Value 9.156-01  3.76E-C1  2.00E-C1 Rezl 214E410
4 . 3 3 Eleciromagnetic 0: 7.20000 Electric Field [V/m] Cldeg]  Matimum Value All body attributes Vactor XYZ 9.10E-01  2.20E-(2 1.936-01 Rezl 177E+(5
. . EI Step E-fa C.m 3 3 Eleczromagnetic 3: 7.50000 Electric Field [v/m] ldeg]  Masimum Value All body attributes Vactor XYZ 9.10E-01  2.20E-C2 1.93E-01 Rezl 176E+05
EXlstlng Forrnat 3 3 Eleciromagnetic 0: 7.20000 Magnetic Flux Density [ C[deg] ~ Maximum Value All body attributes Vactor XYZ 9.10E-01  2.20E-(2 1.93e-01 Rezl 1.08E-(3
o 3 3 Elecrromagnetic 0: 7.20000 Loss Density [W/m3]  Cldez]  Maximum Value All body attributes Value 9.156-01  3.76E-C1  2.00E-C1 Rezl 214E410
EI Step >2 I D g 4 4 Eleczromagnetic 0: 7.20000 Electric Field [V/m]  C[deg]  Masinum Value All body attributes Vector XYZ 9.10E-C1  2.20E-C2  1.93E-(1 Reel 177E+(5
" 4 4 Elecromagnetic 3: 7.50000 Electric Field [V/m] Oldeg]  Maximum Value All body attributes Vactor XYZ 9.10E-01  2.20E-(2 1.936-01 Rezl 176E+05
n 4 4 Eleciromagnetic 0: 7.20000 Magnetic Flux Density [ C[deg] ~ Maximum Value All body attributes Vactor XYZ 9.10E-01  2.20E-02 1.936-01 Rezl 1.08E-(3
EI St )‘2 m 4 4 Eleciromagnetic 0: 7.20000 Loss Density [W/m3]  C[deg] ~ Macimum Value All body attributes Value 9.156-01  3.76E-C1  2.00E-C1 Rezl 214E+10
ep 'm ES' 5 5 Eleciromagnetic 0: 7.20000 Electric Field [V/m] Cldeg]  Maximum Value All body attributes Vector XYZ 9.10E-C1  2.20E-(2 1.93E-(1 Rezl 177E+(5
5 5 Eleciromagnetic 3: 7.50000 Electric Field [V,/m] Cldeg]  Maximum Value All body attributes Vactor XYZ 9.10E-01  2.20E-02 1.936-01 Rezl 176E+05
EI St :‘2 2 5 5 Eleciromagnetic 0: 7.20000 Magnetic Flux Density [ C[deg] ~ Maximum Value All body attributes Vactor XYZ 9.10E-01  2.20E-(2 1.936-01 Rezl 1.08E-(3
ep 's p 5 5 Eleczromagnetic 0: 7.20000 Loss Density [W/m3]  Cldeg] ~ Maxinum Value All body attiibutes Value 9.156-01  3.76E-C1  2.00E-C1 Rezl 214E+10
New Format ——l> E Step 2_table.csv I'—

* The parametric analysis can automatically output the csv files in the table format, as well as the csv files in an
existing format.
* The csv files in the table format are easy to analyze with the pivot table function of Excel or Python’s libraries.
* The data represented by the two csv files, one in the existing format and the other in the table format, equal to each
other. You can use a preferable one for your application.
RoY p y pp
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&> Murata Software

Improved Output Setting for Results of Parametric Analysis

The display order of Output Setting is replaceable.

The final mode allows you to check the result at the last time.

Sweep Setting Sweep Table Output Setting

No  Type

| Add Field Values | 1 Field

Solver Ty...

Stress An...
Stress An...

Meode

0: 0.000e+00[s]

Values to output

Displacement [m] Vector XYZ
Displacement [m] \ector XYZ

3 Field Stress An...  5:5.000e+00[s]  Displacement [m] Vector XYZ
| Add Calculated Values |
Fiel! Superposition Setting
e
'

Mo Type Solver Ty... Mode Values to output

1 Field Stress An.. 0 0.000e+00[s] Displacement [m] Vector XYZ

2 Fﬂd Stre_ss An.. 5 5.000_e+00[s] Disglacement m]  Vector XYZ |

3 Field Stress An... 10 1.000e+01[s] Displacement [m] Vector XYZ

Qutput Arrangement

Solver Stress Analysis

Modes
(C)5ingle

New () Multiple

(® Final

Field Type | Displacement [m]

Vector

Components | Vector XYZ

Phase

» Regardless of the setting of the timestep, the result of the final time in the transient analysis can be saved.

mulRata
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Result Display: Stress & Murata Software
Improved Display of Analysis Results for Shell Elements

* In 2023.1 version and earlier versions, only the front data of stress and strain results was displayed.

« Staring with the 2024.0 version, the front and back data of stress and strain results can be displayed

individually.

Contour Diagram of Maximum Principal Stress Tensor Display Diagram of Stress

o Face)/ (Back Face) (Front Face)
r -.,"n.f" = il SRR — :
™ (Back Face)

You can easily find on which face compressive or tensile stress is generated.
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