Femtet Ver.2025.0 What’s New

This document lists the new features added in Femtet2024.1 (only Japanese Version has
been released ) and Femtet2025.0 in order.

Femtet2025.0 English Version adds all these new features to Femtet2024.0 English Version.
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Functionality

What's New

Solver

e Stress Analysis: Domain Decomposition Method
execution conditions
« Thermal Analysis/Stress Analysis: Speed up by the

algebraic multigrid method

« Thermal Analysis: Faster and less memory by
improved thermal radiation

« Acoustic Analysis: A plane wave incidence feature

« Piezoelectric Analysis: The reciprocal of Om
(mechanical quality factor)

« Fluid Analysis: Non-newtonian fluid

« Fluid Analysis: Analysis using the material
properties depending on ambient values

« Fluid Analysis: Change the methods to calculate
the density and buoyancy of ideal gas
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« Model - Model import function of Gerber data and
Model drill data
« UI - New function of [Rotate viewpoint by any
UI angle]
 UI - Warning messages are displayed in a message
bar
Macro « Macro - Added CFemtet.Exit function
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Solver — Stress Analysis : Domain Decomposition Method
execution conditions

In static stress analysis, the domain decomposition method for faster computation used to

require both the Advanced mechanical option and the Accelerator option.
As of version 2024.1, only the Accelerator option is needed.

Stress Analysis example-1
200k meshes

Direct method [N  Diectmethod [
Domain / Domain
Decomposition | [

Reduction by 75% Decomposition
Method Method

0 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16

75% saving

Simulation time(s) Memory usage(GB)

* CPU : 17014700k
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Solver — Thermal Analysis/Stress Analysis
Speed up by the algebraic multigrid method

-The algebraic multigrid method, which is an iterative method, has been updated for faster
calculations.

-In static stress analysis, the algebraic multigrid method has been enhanced to operate properly
under boundary conditions that include rigid surfaces or bonded interfaces.

Direct method [
A 44,959 {5 ‘;ug Algebra|c /

multigrid Reduction by 50%
method

Thermal analysis example-16
500k meshes

Simulation time(s)
20240 [

ZQ: ﬁ:éf» 'D:‘ﬁ.:”
v 4 Rigid surface " .Direct method [
20201 [ Reouctionby 5% 170k meshes |
Algebraic

e e multigrid - | /60%saving

Simulation time(s) method
*CPU : i7-14700k TR
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Solver — Thermal Analysis
Faster and less memory by improved thermal radiation

The thermal radiation algorithm has been improved, resulting in faster computation

and less memory usage.

Heater model

v 4 350k meshes P 4

Example-16 _ .
iterative methOd 0 50 100 150 200 250 0 50 100 150 200 250
Simulation time(s) Simulation time(s)

TI'

'

—_

L 2024.0

s

20241 [N .
50% saving

0 1 2 3 4 5 6 7 8 9 0 5 10 15 20

2024.1 . 90% saving

_ Memory usage(GB) Memory usage(GB)
*CPU : i7-14700k
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I Solver - Acoustic Analysis: A plane wave incidence feature

Incident wave + Pa Setting for plane wave incidence feature
Plane wave 1.0 .
Reflected wave Analysis Conditian Setting
0.8
0.6 Solver |A.cousﬁc Analysis
0.4 Acoustic Analysis
Al s T
0.7 Mesh nalysis Type
0.0 Open Boundary © Harmonic Analysis
0.2 Harmonic Analy... () Transient Analysis
0.4 Transient Analysis
0.8 Sound Waves D... (T Calculate directivity when running solver
0.8 .
0 Incident Wawve ... E]Calculate loss
Masirmurm value : 1,001 High-Level Setti... @ Incident Plane Wave
Minimum value: = 1.000 Results Import
Incident wave Reflected wave Notes
Analysis Condition Setting
Sl |Inc'|dent Wave (Plane Wave)
Acoustic Analysis X o
Propagation Direction Pressure (Sound Pressure}
Mesh
Open Boundary X
H ic Analy...
TI:::I::I:;I: ii’- Y (O) Sound Pressure Level [dE]
SomawaresD.. | | O sound resaure
Incident Wave |...
High-Level Setti...
Results Import
* This feature support Harmonic Analysis only.
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Solver — Piezoelectric Analysis:
The reciprocal of Qm (mechanical quality factor)

The reciprocal of Qm (mechanical quality factor) is supported

Selectable when the frequency sweep is discrete sweep or parallel discrete sweep
In the piezoelectric-harmonic analysis
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|Pieme|echic‘rty
Material Type Anisotropy Piezoelectricity Type
Piezoelectric Material Checkin
o Isotropic De-type (O h-type Tool 8
O Dielectric Material
(non-piezoelectric) Anisatropic O d-type Og-type

(O Perfect Conductor
Elasticity matrix (compliance) Mechanical Loss Tangent (1/Qm)

X 0.76 - 0.0005

¥ -0.16 0.76 : . I @ Frequency Dependency I

z 017 017 o082 X0 [1/Pa,

Y o 0 0 1.85 Dielectric Tangent

=0 0 0 0 1.85

X 0 0 0 0 0 1.85 0.006

et ¥y Fird ¥z ™ Xy
Refative permittivity matrix
Piezoelectricity matrix
-1 =
X0 [C/N] X 247

X 0 0 0 0 7.1 0 y O 247

¥y 0 0 71 0 0 z 0 0 200

z -0.7 -0.7 3.8 a a 0 X ¥ z

XX ¥y zz ¥z ™ Xy
Ok Cancel Help

Edit Monlinearity Table

[Frequency-Mechanical Loss Tangent] Graph

MNo. | Frequency Mechanical

Insert Rows
11 0.01
25 0.1 Delete Rows
3
4
s 1]
6
7 Import
8
g Graph
10
11
4 M— | ]
blUnt [kHz |~
Smooth
0 Interpolation




Solver — Fluid Analysis: Non-newtonian fluid

Non-newtonian fluid is supported.

> Parameter setting

Power law mode and Carreau model are supported
for non-Newtonian fluid.

Edit Material Property [LDPE]

Solid/Fluid

Density

Viscosity

Motes

Ew)

|‘.r|sccs'|ty

Viscosity Model
(C)Mewtonian Fluid

Power Law
(C)Carreau Model (Pseudoplastic Fluid)

(")Shear Rate-Viscosity (Table Input)

Parameter
n 3450483
0
A 8720.86¢ x10
U=
uo 20285.3t x10 [Pa™s]
Display Graph

Power
_ ymax{AS""?, g} ifmz1
~ [min{AS™Y uy} ifn< 1

Carreau
n—1
= o+ (g = Ha)(1 + AP5%) 2
(S: Shear Rate)

Cancel
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Help

> Parameter fitting

Ew)

1.Enter the measurement data from a rotational
viscosimeter (rheometer)

2.The parameters of the power law or Carreau model
can be obtained through fitting.

Solid/Fluid ‘\ﬁscusily
Density iscasi
Viscosity Model Pov
(O Mewtonian Fluid
a=
s OPower Law
Can

© Shear Rate-Viscosity { Table Input)

Enter data into the table. The data can be fitte

Edit Monlinearity Table

[Shear Rate-Viscosity] Graph
MNo. | Shear Rate Viscosit Insart Rows
ki

Delete Rows

2
3
4
5
]

1.Data setting

ped

2.Parameters fitting

Curve Fitting Result

Curve Fitting Result (power law)

A = 2.949868e+01, n = 9.538404e-01
Residual Norm = 2.037733e+00

Curve Fitting Result (Carreau model)

Residual Norm = 1.739813e-01

Chark tha aranh far ¢ b
Initial Parameters for Power Lav Initial Parameters for Carreau Model

A 29.49867 A

with tha i + dats

0.50027¢ u0 19998.17

n 0.95384( n

App}y result to power law

-0.04622 u-nfinity ~ 148.408:

Apply result to Carreau model Recalculation

A = 5.002785e-01, n = 4.622054e-02, mu 0 = 1.999818e+04, mu-infinity = 1.484083e+02

(O Linear Fitting

Cancel
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Solver — Fluid Analysis: Analysis using the material properties
depending on ambient values

Analysis using the material properties depending on ambient temperature and

ambient pressure.
> Fluid Analysis > Fluid-Thermal Analysis

Fluid Analysis | [Fluid-Thermal Analysis

Fluid-Therrmal Analysis (Watt/Bernoull) Type Initial Value/Restart
[JJuse the last analysis results

Analysis Type Initial Value/Restart
© Steady-state Analysis

© Steady-state Analysis [CJuUse the last analysis results
- ) Use another analysis result Steady-state Analysis/ Thermal Transient Analysis Use another analysis result
(O Transient Analysis O O
(Results Import) (Results Impart)
(O Transient Analysis ) )
Laminar Flow/ Turbulent Flow Detaied setting ]E)Detalletd stettlng
for restart Laminar Flow/ Turbulent Flow frestar
O Laminar Flow )
Options © Laminar Flow Options

() Turbulent Flow

Flow Type

© Internal Flow

[CIDiffusion Analysis

[CJFree Surface Analysis (VOF Method)

(O Turbulent Flow

Flow Type

©Internal Flow

Radiation Setting

(C)Diffusion Analysis

(CJFree Surface Analysis (VOF Method) m

Layer Mesh Settin
(O External Flow ? (O External Flow
) Automatic Fluid Creation Ambient Value Sattin Dir;:&irgﬁ: g:ﬁgg}gnb)uoyancy Layer Mesh Setting .
Detailed Settings Ambient Value Setting x ) ) Ambient Value Setting X
() Automatic Fluid Creation Ambient Value Setting
To take into accountt he buoyan the temperature distribution Ambient Value i " Ambient Value
must be calculated at the sam“:tignyer. ’ Coupiing State Detaled Settngs
Select Thermal Analysis as well when selecting the solver. .
Ambient Temperature 25.0 [deq]

Ambient Temperature [deg] Two-way (fluid <—> therm

- Nonlinear Viscosity

Ambient Pressure 101325.0 [Pal P a— 101325.0 P2l

8 Analyze using the material properties depending on ambient values, 0] B analyze using the material properties depending on ambient values. @
The temperatures for respective positions and the specified

ambient pressure are used

to calculate the fluid density and viscosity.

The specified ambient temperature and ambient pressure are
used
to calculate the flow density and viscosity from the equation

of state.
Cancel Help Cancel Help

h

The option [Analyze using the material properties depending on ambient values] is can be selected.
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Solver - Fluid Analysis: Change the methods to calculate the density
and buoyancy of ideal gas for better accuracy

>The Molar Mass M,, is used to calculate ideal gas.
>Reference density P,..r will be calculated from ambient temperature and ambient pressure.

>When the option [Analyze using the material properties depending on ambient values] is selected,
the density of fluid will be calculated as ideal gas.

Solid/Fluid
Specific Heat
Thermal Condu...
Wiscosity

Motes

| Density

Density Temperature Dependency

1.184 kg/m3 o Specify Coefficient of Volumetric
Herrid

X03NS5i0n

O 1deal Gas

(") Table Input

Coefficient of Volumetric Thermal Expansion

-

o=
0.003354 ¥10 [1/deq]

Malar Mass (Molecular Weight)

0.02896413 kg/mol -~
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waref W)
Density formula P = RT

abs

(Pref + @ambient pressure R : specific gas constant)

A
Buoyancy formula fo = (.0 - pref)g

As a result of this modification, the accuracy of calculations
has been improved in cases where the temperature difference
between the environment and the heating element is large.
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Model - Model import function of Gerber data (RS274X) and drill data

Gerber data (RS274X) and drill data (Excellon format) are supported.

Femtet can import Gerber data (RS274X) and drill data.

Loak in: | gerberjobformat -« Hibrepcb-sample-1_en w | G 1" ¥ v

/\ Mame - Date modified Ty
| can2usbh_COPPER-BOTTOM.gbr 7/28/2023 3:27 PM GE
Home canZusb_COPPER-TOP.gbr 7/28/2023 3:27 PM GE
‘ can2usb_DRILLS-MNPTH.drl 7/28/2023 3:27 PM Dt
| can2ush_DRILLS-PTH.drl 7/28/2023 3:27 PM Dt
Desktop can2usbh_OUTLINES.gbr T/28/2023 3:27 PM GE
can2ush_PnP-BOT.gbr 7/28/2023 3:29 PM Gl
| t| | can2ush_PnP-TOP.gbr 7/28/2023 3:29 PM Gt
Libraries j can2usb_SILKSCREEN-BOTTOM.gbr 7/28/2023 3:27 PM GE
D can2usb_SILKSCREEN-TOP.gbr 7/28/2023 3:27 PM GE
- | can2ush_SOLDERMASK-BOTTOM.gbr 7/28/2023 3:27 PM GE
Th:PC | can2usb_SOLDERMASK-TOP.gbr 7/28/2023 3:27 PM Gt

t File name: "gan2usb_PnP-TOP gbr" "can2usb_SOLDER! V| [ Open

Network
Files of type: Gerber Format(*.*) i Cancel
Help
Import Setup Processing After Import

@ Arc Polygonal Approximation (faster read speed) 16  Comners O Find Minute Entities

8 unite bodies for each fyer O Yield To Speed

[JHealing  Setting

Property Name Handove
Yield To Assembly
Narmes
Yield To Component
MNames
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UI — New function of [Rotate viewpoint by any angle]

| i |
[ " )
Rotate viewpoint l *

Rotation Angle (1 to 180) 45| [ded] Close
& Y
Rotate to Left Rotate to Right
Rotate to Left (@round vertical) Ratate to Right (around vertical) o
Rotate Upward {around horizontal) Rotate Downward (around horizortal)
lsometric view 45-degree upward rotated view

View the model from different angles to easily check its shape and structure.
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UI - Warning messages are displayed in a message bar

The warning message display has been changed from balloon tips to the message batr.
This improves message visibility and reduces interference with operation.

The general mesh size is not set. The meshing will be performed with the calculation speed prioritized.For better accuracy, set the general mesh size in the Project Tree, [Close in 13 seq] | Hide from now on.
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Macro - Added CFemtet.Exit function

Home / Cremtet Class / Chemtet / Method / Exit

Syntax

Fxit(bForce As Boolfean) As Boolean

Return ¥alue

True Success

Fal Failure (While unsaved files exist, If Femtet does rot terminate, such as the cancel

button is selected in the [Save as] dialog box.)

Parameters

In case unsaved projects exist, set whether to exit without saving all of them (ves

bForce [Truel, no [Falsel).

Femtet can now be exited via command,
enabling the development of more flexible automation processes.
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Table of Contents

Functionality

What's New

Solver

Thermal Analysis: Speed up for surface-surface radiation by
using hardware GPU

Thermal Analysis: Automatic internal fluid creation is applied
Stress Analysis: Fast Calculation in Static Analysis

Stress Analysis: Shell element of Orthotropic Material
Piezoelectric Analysis: Impedance Graph is Added to Result
Table

Fluid Analysis - Cell-centered Solve Is Available in Fluid/Fluid-
Thermal Analysis

Fluid Analysis: Automatic Setting of Outer Boundary
Condition

Fluid Analysis: Automatic Fluid Domain Creation (using
Internal Flow)

Fluid Analysis: Automatic Fluid Domain Creation (using
External Flow)

Acoustic Analysis: Specific Acoustic Impedance Boundary
Condition

Solver — Simple Restart

Solver - Delete Intermediate Results
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Table of Contents

Functionality What's New
Mesher « Mesher: Sweep Mesh Expanded to Many-to-Many
 Model: Selecting function has been extended
« Model: Convert Multiple Bodies Collectively
Model - Model: [Convert] menu for topology to convert

automatically.
« Model: Model export function of Gerber data (RS274X)

Result Display

« Result display: Edit or Add Fields
« Display result: Additional animation video export formats

Macro

« Macro: Export Python script file

Python Library
PyFemtet

 Using Femtet Parametric Analysis Results as an Objective

Function
 Improved Script Builder User Interface
« Surrogate Model Construction Feature Added

@ Murata Softwal‘e ® Copyright Murata Software Co., Ltd. All Rights Reserved.



Solver — Thermal Analysis:
Speed up for surface-surface radiation by usmg hardware GPU

Thermal Analysis Example 16
, 1200k meshes

Radiation Solver - Ver2024.1
©Face - Face (Time Prioritized) Mapplng method

(CJPoint - Face (Accuracy Prioritized)

Radiation Surface Check Method

; ] : Hemicube Method
Oautomatic O Triple-loop Method (O Mapping Method | € (*Only for GPU)

*Fast calculations are possble only with discrete GPUS. Ver2025 O .
| . | N Reduction by 40%
Mapping and Hemicube Method Settings
Mapping Resclution an Z| m HemICUbe methOd
oottt o
Hemicube Resolution 64 % 0 10 20 30 40 50 60 70 80

Checking time for radiation(s)*

Evaluate the difference between triple-loop and mapping methods

Calculation Method of View Factor ) . .
*Simulation condition

Use same resolution (90)

CPU:i7-12700

Mapping method: CPUS8 cores parallel

Hemicube method: GPU T400 + CPU8 cores parallel

Automatic (Analytical Integration and Numerical
Integration Jointhy Used)

Accuracy Prioritized (Analytical Integration)

Time Prioritized (Murnerical Integration)

Implemented the hemicube method to accelerate radiative surface checking through
GPU-based rendering.
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Solver — Thermal Analysis: Automatic internal fluid creation is applied

2{FTE : 50

Thermal Analysis

Fluid inside can case

Analysis Type

0 Steady-state Analysis

() Transient Analysis

Ambient Temperature | 23-0 [deg]

Mo il 35 290

Radiation Setting

Thermal Analysis example 30:
I Heat Dissipation of IC inside a Case by Natural Convection

@ Automatic Fluid Creation in Closed Domain

-A fluid domain is automatically created in the domain surrounded by solids (closed domain).
-The automatic setting allows you to specify the dimensions, mesh size, and fluid material.
-Heat transfer by thermal conduction in the fluid domain is taken into account (convection is not).
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I Solver — Stress Analysis: Fast Calculation in Static Analysis

*The domain decomposition method requires an optional license.

700
600

500

200 \\'3396
300
200 I
100
, . L]

1000k 2000k 4000k

Number of meshes

Solve time[s]

Model

CPU : Xeon W-3375 (38 core)
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\34%

6000k

Memory usage [GB]

180
160
140
120
100
80
60
40
2

=]

\17% I
m= 0B I

1000k

2000k 4000k

Number of meshes

B ver2024.1
I ver2025.0

\19%

6000k




I Solver — Stress Analysis: Shell element of Orthotropic Material

Stress solver supports shell elements made of orthotropic materials.

The diagrams below show the calculated results of displacement when the direction of orthotropic material

is changed.

mm
mm

Blasticity matrix (complance) Model 4.000e+0 4.000e+0
e o 2 3.600e+0 3.500e+0
¥Y |-8 100 3.200e+0

g 32 100 X10 [1/pa] 3.200e+0 e
2.800e+0

vz (0.0 0.0 0.0 264 Z2.800e+0
= 0.0 0.0 0.0 0.0 66 7. 400e+0 2.400e+0
X [ 0.0 0.0 0.0 0.0 0.0 66 | 7.000e+0 Z.000e+0
o ¥ z ¥z B Xy 1.600e+0 1.600e+0
1.200e+0 1.200e+0
B.000e-1 8.000e-1
4.000e-1 4.000e-1
M.000e+0 n.000e+0
Maximum value 3.376et0 haxirmum val lue 3_990e+0
Minimurm value: 0.000e+] Minimum value: 0,000e+0
._ ________________________________________________________________________________________
Elastioty matr (complance) mnm
mm

= 5 1.000e+0 1.000e+0
s e - 3.000e-1
z (g 2 100 X10 [1/pa] 8.000e-1 oo

¥Z | 0.0 0.0 0.0 264 4 E 8.000e-1 -00de
0.0 0.0 0.0 0.0 66 7.000e-1 7.000e-1
Xy | 0.0 0.0 0.0 0.0 0.0 66 | B.000e-1 B.000e-1
X vy z ¥z po's Xy 5.000e-1 5.000e-1
4.000e-1 4.000e-1
3.000e-1 3.000e-1
2.000e-1 2.000e-1
1.000e-1 1.000e-1
0.000e+0 0.000e+0
€ Murata Software © Copyright Murata Software Co., Ltd. All Rights Reserved. Maximumvaius§ 8.331e- 1 Mesimum velud, © 9.950e-1
Minimum vaue: + 1.000e+0 Winimurm valued 1 0.000e+0



Solver — Piezoelectric Analysis: Impedance Graph is Added to Result Table

The [Impedance Graph (Resonant Analysis)] tab is added to the result table

for the resonant analysis.

The result table can display the values close to the values on the impedance graph, for

resonant frequency, anti-resonant frequency, and their impedances.
The values are acquired in the parametric analysis as well.

The analysis result shown here has been acquired closely
based on the conditions set in Example 15: External Resistor

(Piezoelectric transformer).
The accuracy of the spread between resonant and antiresonant

frequencies has improved.

Table

Floating electrode potential [V] | Resonant frequency [Hz] I Convergence Judament | Dam|
| Resonant resistance [ohm] l Equivalent capacitan

Coupling coefficient[%]
]

" Frequency [... “ Resonant Frequency (f0) [... ‘
1.76]

{

0: 1.768964e+05Hz  1.76B96350e+5

Comparison with the previous
1: 2142689 e+05Hz  2.14268885e+5

| xtfo)ohml | absz(fo)o..
55668%e+2 -3.57313205e+4 3 L/

14211051e+5 96247835e+3 -1.29062403e+4

M02[Max] - Z(1.1) [resonants1p]
Freg 214480k Hz
7(Mag) 5736e+4

22115 resonantsip P

Z(Mag)

214212k Hz
5729+4

1e+d

22143 2144 2145 2106 2147 2148 2149 2150
X

Freq [l4z]

citance [F] l Free cagficitance I'F] | Spread brween resonant and antiresonant freque ades [Hz]
FEM Info ' Edance Gra Eesonant anal sis!

| Equivalent inductagg€ [HI
Antiresonant Frequency{ra) [... : R(fa)[ohm] “ X(fa)[ohm] fabs(Z(ﬁ Nlo... 1
17684427 =45 B60017515e+2 -3.695888290e+4 36995 1R0e+4

OO - . y
———————
2. 14480865e+5 12733383 1e+4 -4.71002613e+4( 5. T35W3398+.

1.57169520e+4

method

-For the analysis result above, the graph shows the spread between resonant and ant|resonant frequenC|es

as 214480 214212=268 [Hz].
-The previous result table displays a value of 154 [Hz] on the [Spread between Resonant and Antiresonatn
Frequencies] tab, which differs from the values on the graph. The updated method has calculated the value

to be 270 [Hz], which is closer to the values on the graph

-Note that the previous method works well for smaller losses or the fundamental mode
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Solver - Fluid Analysis:
Cell-centered Solve Is Avallable N F|UId/F|UId -Thermal Analy5|s

* In the version earlier than 2025.0, cell-centered solver is available only in the VOF method
analysis. In version 2025.0, it is available in other analyses.

lNude;centered W Cell-centered

25 20

- - - - L [r— 18

Use [Detailed setting] of Fluid Analysis £ 20 216

'E' — 14

Contral Yolume Type E 15 CG 12

c D 10

{__JNode-centered Base (Robustness Prioritized) % 10 > 8
®© o

0 cell-centered Base (Speed Prioritized) =) = 6

E 5 2 4

@ 2

0 0

Fluid ex-4 Fluid-Thermal ex-6 Fluid ex-4 Fluid-Thermal ex-6
Polyhedron element Time Memory

Compares between node-centered and cell-
centered for 1000k elements

-Advantages: Faster calculation and less memory usage than node-centered solver

-Disadvantages: Less robustness than node-centered solver (calculations may not converge).
-Triangular or tetrahedral free mesh is automatically changed to a polygon or polyhedron for analysis.
-More robustness is achieved in the VOF method analysis.
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Solver - Fluid Analysis: Automatic Setting of Outer Boundary Condition

Internal flow External flow External flow
i i [normal] [One-way Forced
[Fud Anatysi Convection]

Analysts Type Inital Value/Restart Solid wall == Inlet/Outlet == Slip wall ==
0 Steady-state Analysis [JUse the last analysis results

) . lUse another analysis resuft
() Transient Analysis O (Resuts Import) *
Laminar Flow Turbulent Flow Detailed setting

for restart:
Lami Fl
(") Laminar Flow Options *
© Turbulent Flow
[ Diffusion Analysis

Flow Type
[IFree Surface Analysis (VOF Method)

© Internal Flowr

() External Flow Layer Mesh Setting

@ Automatic Fluid Creation | - Ambient Value Setting
Detailed Settings

Solid B Fluid

-Opening and editing the outer boundary condition set-up menu can be skipped.
-Only when the flow type is external and the boundary condition is one-way forced convection,
the outer boundary condition is changed to [Slip Wall].
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Solver — Fluid Analysis: Automatic Fluid Domain Creation

Analysis Type
Q) Steady-state Analysis

(C) Transient Analysis

Larninar Flow/ Turbulent Flow

() Laminar Flow

© Turbulent Flow

Flow Type

©Q Internal Flow
() External Flow

8 Automatic Fluid Creation

Initial Value/Restart
[CJuse the last analysis results
DUSE another analysis result |*
{Results Import) -

Detailed setting
for restart

Options
(I Diffusion Analysis

[“IFree Surface Analysis (VOF Method)
Solid Domain

Layer Mesh Setting B Automatic Created Fluid Domain
Ambient Value Setting

Detaied Sattings w= Sheet body with boundary conditions set

Pipe [solid]
\

Case [Sheet]

-A fluid domain is automatically created based on whether the internal or external flow is selected.
-A fluid domain is automatically created in the domain surrounded by solids.
-Even if there is an opening, a lid is created as a sheet body, and a fluid boundary condition is set on it
to form the fluid domain.
-To create a lid, it is recommended to select an edge of the opening and then select the conversion option
from the right-click menu (a new feature of the modeler).

-The automatic setting allows you to specify the dimensions, mesh size, and fluid material.

@ Murata Softwal‘e ® Copyright Murata Software Co., Ltd. All Rights Reserved.
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Solver — Fluid Analysis: Automatic Fluid Domain Creation

External Fluid Domain Setting

External Flow Direction

Forced convectionin H

Mone
Matural convection in the +Z direction
Matural convection in the -Z direction
Forced convection in the +¥% direction
Forced convection in the -X direction
Forced convection in the +Y direction

External Flow Velodty

Scale Factor for Fluid Dam

Scale Factor for Back Dom Semememessms—— p—
Forced convection in the +Z direction
Forced convection in the -Z direction

Forced convection
in the +Y

Fluid-Thermal EX-3 : Forced convection in the +Y direction 1m/s

nn/s
170

AR REREEE AR
VIR IR IR IR R AR R BN 193 det
/T AN 120
T AN
R R EE RS 102
N SRR o
VA ERRRRERNNES o
e B IR BRGNS S 51
el B BN NA NG 34
e /1 e | ] 17
Natural conv TS n
i , e/ N e )
nheR L NS
Y S "
EX: Substrate + IC PP NAAN

) L ] _ Fluld- 1 hermal EX-6: Normal convection in the +Z direction
-A fluid domain is created surrounding the solid.

-The automatic setting allows you to specify the dimensions, mesh size, fluid material,
external flow direction, and velocity of forced convection.
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Solver — Acoustic Analysis:
Specific Acoustlc Impedance Boundary Condition

The specific acoustic impedance can be set by selecting an option,
without entering numeric values.

Acoustic
Boundary Condition Type Frequency Dependency
Displacement Prassure Mo
Yes
Speed Sound Pressure Level

Acceleration i Rigid wall
(_JOpen boundary

© Acoustic Impedance

I B Use the specific acoustic impedance calculated from rrlateriall

Specify the incident wave -The specific acoustic impedance, also called characteristic impedance, is
the ratio of the sound pressure of a plane wave to the particle velocity.

-It is given from the equation below using the material properties of
medium:

Specific acoustic impedance = Density * Sound speed

* The harmonic analysis is supported, but the transient analysis is not.
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I Solver — Simple Restart

Restarting is improved for simple use.

Calculation Finished

Simulation Information

Mumber Of
Meshes

Meshing Time
Soling Time
Total Time
Memory Usage

File Size

1554

00:00:01

00:00:15

00:00:16

0.2[GB]

20.7[MB]

Check Convergence Status

Show Results
B Fields
@ Tables

Calculation Log Error: 0 Warning: 1

* Before restarting, clicking this button allows
you to change the analysis conditions.

<Warning=

Since the specified time has been reached, the calculation will be terminated.

The restart can resume the calculation.

Restart

Change analysis condition

=

Warning Help

Close

Help

Examples:

Convergence judgment

Relaxing factors in fluid analysis
Suspended step in stress analysis
Timestep in transient analysis

-Analysis can be restarted in the [Calculation Finished] dialog box.

-Analysis can be restarted after such analysis conditions as the relaxing factor in the fluid analysis and the
convergence judgement are changed.
-Applicable in transient analysis, fluid steady-state analysis, multiple steps/multi-step thermal load analysis.
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Solver - Delete Intermediate Results

To solve the problem with a larger file size due to intermediate results, a new function

can easily delete the results.

Calculation Finished *

-4 test™
— f i --G@p AnalysModel®
Simulation Information Calculation Log Error: 0 Warning: 1 Model*
Muodel unit: 3D
::Ebeir of 314761 <\Warning = ﬁl oce .um m."?f o .
The calculation did not converge. The restart can resume the calculation. | &gy Analysis Condition:Fluid/Steady-state Analysis
_ _ If the calculation did not converge due to the non-steady vibration, by -l Body Attributes
Meshing Time 00:00:33 selecting [Calculate quasi-steady state] option in the [Detailed Setting for m-11eB BODY
Restart] dialog box, the calculation may converge. § Body Attribute Data
Solving Time 00:22:06 The non-canvergent solution and the intermediate results in iteration are - oy
output. 242 Materials
Total Time 00:22:59 -, 100 Water
) - Material Data
Memory Usage 5.7[GB] [—]—-IH’ Boundary Conditions
-1l Inlet/Qutlet Pairing
File Size 470GB] Q| [ks Outer_Boundary_Condition
Delete Intermediate results  —»0.1[GB -1 i
elete Intermediate resu -=0.1[GE] o H’ out
- Boundary Condition Data
Check Conver . . ) -4 Mesh Sizes
. Warning Hel =
ex: File size can be reduced 2= \ &, Geners Mesh Size: 1.0
Show Results - Variables
| from 4.7GB to 0.1 GB N s .
@ Fields -joE Calculation Log
. 1 Restart Close — )
@ Tables
Terminate with results
treated as converged Help

-In fluid analysis or stress analysis, intermediate results are saved for analyzing the cause in case of non-
convergence/divergence.

-Since the size of the result file can be too large for calculation, you can delete the intermediate results after the
analysis is complete

-After the result is saved, you can open the [Calculation Finished] dialog from [Calculation Log] on the project tree
and delete the intermediate results.
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I Mesher: Sweep Mesh Expanded to Many-to-Many

Cross section

7

-Sweep mesh divides a face into tetrahedral elements and sweeps the face in
parallel or rotationally to create hexahedral elements.

-Sweep mesh can create well-shaped hexahedral elements, but it is applicable
only for shapes that can sweep.

Example: Punching Die Mode

one-to-one

many-to-one many-to-many ﬁﬁ many-toimany{ {/ {/ {J \}\} =

A
e
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ey
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[ir,
"
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| EmERARA

|
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]

5
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ﬁl:l
5
e
0.0

\ /
et

[ FIT

I (A
(R L ﬁ{

[

| /
T

s e

If there is no body above, a conventional If there is a body above, a many-to-many From Ver. 2025.0, sweep meshing is
many-to-one relationship is formed, relationship is formed, which prevents applicable even when a many-to-
dllowing the use of sweep meshing. the application of sweep meshing and many relationship is present

results in poor free meshes.
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I Model: Selecting function has been extended

Apply for extending the objects to be selected according to conditions.

Procedure example

del
Select the projection elete

Faces with the same area

Faces with equal or smaller area

Faces with equal or larger area

Faces on the same plane

Faces of concave-convex |nclud|ng the face

T e

&7 vO A0 no

EI-

© Edges of holes on the face

Select the surfaces
of the hole in the

delate

g Bodies with the same volume
g Bodies with equal or smaller volume
g Eodies with eaual or larger volume

Surfaces located inside

|
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Bodies with the same volume

Body

& ve AT D

Surfaces located inside

o

Bodies with equal or smaller volume

Bodies with eaual or larger volume

o
2
s
&
8
ke
g

Surface

Faces with the same area

Faces with equal or smaller area

Faces with equal or larger area

Faces on the same plane

Faces of concave-convex including the face
Faces of concave-convex on the face

Edges of holes on the face

\

Edge

= Edges with the same length
Z Equal or shorter edges
; Equal or longer edges

IE‘ Edges included in a loop on the plane

J

Select a body, face, or edge
before selecting the functions
from the mini toolbar or right-
click menu.



I Model: Convert Multiple Bodies Collectively

Wire/Sheet/Solid body converting has been applied to multiple bodies.

Multiple bodies can be converted collectively, or individually as previously done.

Conversion to Sheet Bodies

Conversion to Solid Bodies

“. -

D SelectBody ~ gt | ©p VM 7 Unite W oy | B P
{Hil Move/Rotate ~ a - @ ¥ B0 Convert To Wire Body
[ Copy ~ ¥1 ¥ o convert To Sheet Body
MCaicationt) ﬁﬁ Convert To Solid Body |
i ki o IHEI Convert To Wire Body (keep original body)
Fitter All bodies | 0 Convert To Sheet Body (keep original body)
%é Bodies: 3 nll ﬁﬁ Convert To Solid Body (keep original body)

1 Rodvl) 7 PCR /S
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Model: [Convert] menu for topology to convert automatically.

Example of Surface Conversion & sher
ﬁ Taper

[ Copy
Convert » Convert To Wire Body

Femtet2025.0
procedure P

Loft Convert To Sheet Body

!

[d Imprint Face With Points Convert To Solid Body
St offset

In Femtet 2025.0, Convert can be executed
from the right-click menu when a topology is
selected.

Note: Execution from the ribbon menu is not
supported.

®
®

Select
Edges

o

@

NONNNNANYN

'.i

,.i
ody1
ody14
ody15 Q
ody16 G
s 17

Duplicate edges -> Create wire bodies Convert to Sheet bodies
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Model: Model export function of Gerber data (R5274X)

Femtet can export Gerber data (RS274X).

Classifying bodies into groups causes each group to be recognized as a layer, with the Gerber data
split and output accordingly.

Femtet Model Gerber data files

/gl Bodies: | 1459
- [l kit-dev-coldfire-xilinx_5213-Bottom_layer EXport
Bl kit-dev-coldfire-xilinx_5213-Top_layer

Bl kit-dev-coldfire-xilinx_5213-VDD_layer

D output_kit-dev-coldfire-xilinx_5213-Bottom_layer.gbr
D output_kit-dev-coldfire-xilinx_5213-Top_layer.gbr
D output_kit-dev-coldfire-xilink_5213-VDD_layer.gbr

@ Murata Soﬂware ® Copyright Murata Software Co., Ltd. All Rights Reserved.



I Result display: Edit or Add Fields

Allow for editing or adding fields to be displayed.

Stress Analysis = 43 1.440000e

|Di5placem ent [m]

I Vector XYZ

Displacement [m]

Stress [Pa]

Strain (total)

Elastic strain

Initial strain {thermal)

Initial strain (non-thermal)

Plastic strain

Accumulated equivalent plastic strain
Strain energy density [J/m3]

Wolume Change Ratio

Coordinates after deformation [m]

Initial Display
in Ver 2024

Stress Analysis
Displacement [m] ‘

Displacement [m]

Stress [Pa)
F Strain [total)
" Elastic strain
Initial strain [thermal]

Plastic strain

| Edit or Add fields

Initial Display
in Ver 2025

Edit or Add fields

Oo00eCaseaa’

MName

Displacement m
Stress Fa
Strain (total)

Elastic strain

Initial strain (thermal)

Initial strain (non-thermal)

Plastic strain

Accumulated equivalent plastic strain
Strain energy density

Yolume Change Ratio

Coordinates after deformation m

Jfm3

Unit  Expression

Default Setting

Cancel

User-defined (UD)

MNew Field

Read sample

—p
Show all

Edit
Create by reference
Delete
Export

Import

Help

Field Editing or adding dialog box

-Select [Edit or Add Fields] in the combo box to change fields to be displayed.
-Fewer fields are initially displayed for easy selection.
-Show or Hide is switched by the check box in the field editing or adding dialog box.
-New fields can be created by user definition and displayed.
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Stress Analysis

* 43 1.440000¢

Displacement [m]

ﬂ‘ufectur X¥Z

Displacement [m]

Stress [Pa)

Strain (total)

Elastic strain

Initial strain [thermal)

Initial strain [non-thermal}

Plastic strain

Accumulated equivalent plastic strain
Strain energy density [J/m3]

Volume Change Ratio

Coordinates after deformation [m]

Edit or Add fields



I Result display: Edit or Add Fields

[New Field] button is added.

" Edit or Add fields % Edit user-defined field X
Field Selection Function Setting
Mame Unit E File Name  Result currently open ~ | Add other results © Basic Functions Function Name
Flow Velocity mfs Solver Fluid Analysis " O vector/Tensor SIN ~
Vorticity s ) - Returns the sine of the argument {in radians). &
. Field Pressure (static pressure) [Pa] ~  Differential Operation  Mo: Scalar Values e Vector arguments and tensor arguments are
Pressure (static pressure) Pa supported.
Pressure (Total Pressure) Pa Specify component  VallE
Courant Mumber .
O)specy mode 0: 0.000000&+00[g] v
Shear Stress on Wall Face Pa

Ooo0dessdddlsasnan

Force on Wall Face (Nodal Force) N User-defined (UD) Insert fields into expression Insert function into expression
v_Height of 1st Layer Mesh of Wall Face m
v+ _Dimensionless Height of 1st Layer Mesh of Wall Face  m MNew Field Emess'l""
Clear expression
K_Turbulent flow energy m2fs2 .
- Read sample .
eoelon, Energy dissipation rate najes 2 SERNOUALL TOTAL PRESSLRE SERNOULLL PRESSURE Example formula: Dynamic pressure
Energy generation rate m2fs3 Edit = Total pressure — Static pressure
Coeffident of Turbulent Viscosity Pa*s
Turbulent Yiscosity Ratio Create by reference
y_Height from Wall Face m Delete -
Reynolds Mumber of Wall Face e —
Guers Mear el Eare Export
[ B UD Pressure {dynamic pressure) Pa I B Import Result Name  Pressure (dynamic pressure) Output Field Type Scalar Values
o Unit Pa Output Value Real Number
¥, I
Default Setting Cancel Help Ad d user- Prefix =

Tensor Display Type T

Mote: Click the [Check expression] button to check that the param - rly
without errors before dicking the [OK] button.

Check expression

defined field

-A new field is created by combining existing fields and functions.

-Operations of vectors or tensors and such differential operations of fields as gradient, divergence, and rotation
are applicable.

-It is possible to select from sample lists and to import or export settings.
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I Result display: Edit or Add Fields

[Read sample] button is added.

Edit or Add figlds > User-defined Field Sample PP >
kW2
a0
O Mame Unit Expression [] Mame Unit Expressiol 94
/] Temperature deg [] saturated vapor Pressure Fa 6, 1078%P 18
/] Heat flux Wim2 []  saturated Vapor Amount{malarity) malfm3  6,1075%P 12
] Radiosity Wim2 [] saturated vapor Amount{molar mass)  kag/m3  6.1078%F ]
®  Emissvity Add user- (] Radiation due to Surface Temperature  WW/m2  WWATT_EM i
[} Coeffident of heat transfer of convection W, m2/deg . . (] rrradiation W/m2  (WATT_R -B
. defined field -
[ ] Heat density Wim3 B radiation Heat Flux W/m2 WATT_RA -12
ﬂ Jemperature gradient dﬂ’m D) -18
E B U0 Radiation Heat Flux Wim?2 WATT_RAD] —94
o — New Field a0
wimum valus: 72, B83
m _En-?SB
Edit §
Create by reference R ad I atl O n H eat Fl UX
Delete
4
(R — e06%)
Export Q - R _
Import 1 — &
Default Setting Cancel Help Check detais [ Check unusable field Ca R:Radiance. &:Emissivity.

0: Absolute temperature
_ _ o : Stefan- Boltzmann constant
Several sample calculation formulas are provided by default

-Formula for calculating radiative heat flux from radiance, emissivity, and temperature.

-Formula for calculating the saturated water vapor amount from temperature.

-Formula for calculating engineering strain / Green-Lagrange strain / logarithmic strain from displacement.
-Formula for calculating the magnitude of shear stress acting on a plane perpendicular to the Z-axis.
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Display result: Additional animation video export formats

Added support for the .mp4 (H.264) and .wmv (WMV3) video formats in animation output. These formats
produce smaller file sizes and can be played on most devices and platforms.

The default video save format is now .mp4.

W)
3 Mame Size
Video Format Export video 5
al_ex01.Ex1.m 781 KB
o] g |_ 01.Ex1 i 510 KB ®
mp4 file - H.264 | MPEG4 AVC w -
; — = - 0| gal_ex01.Ex1.avi 4157 KB
mp< file - H.264 /| MPEG-4 AVC _
WITI ﬁlE - WMV @ gal_uncompressed_ex01.Ex1.avi 85,323 KB

avi Tile - Microsoft Video 1

avi file - No compression 24bits RGB Compared to the traditional AVI file, the high

compression allows for smaller file sizes
-about 80% reduction.
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I Macro: Export Python script file

# Main function
Sl def FemtetMain():
ENEW Froject Ctrl+M Global Femtt.at # Femtet variables are specified as global variables.
global Gaudi

[&* Open Project Ctrl= O
# Python Femtet utility packages are required.

B Save Project Ctrl=5 util.auto_execute femtet() # Femtet auto start.
B save Project As Femtet = Dispatch(const.CFemtet) # Cfemtet class instance is defined..
E Save without History [Reduce File Size] # if Femtet.OpenNewProject()--False:
ﬁ Close print(Femtet.LastErrorMsg)
File name: | tESt.p}fi sys.exit()
% Recent Projects [ B =mom=== Variables definition -------
. i InitVariables

(@ Open Results Folder save as type: | Python ScriptC.py) LI Date(xt))ase setting -------

AnalysisSetUp()
@ Import CAD Data BodyAttributeSetUp()

MaterialSetUp()
@ Export CAD Data BoundarySetUp()

# - Model creation -------
% Results Only * Gaudi = Femtet.Gaudi

MakeModel()
%DF‘E” Old-Version File r [ Set up general mesh size -------

# <<<<<¢<< Set to -1 for automatic calculation >»>>>5>
LEf Output Macros(VEA/Python) I Gaudi.MeshSize = 1.8

General Settings/Python

It can be utilized for a wide range of purposes, such as learning Femtet macro operations or getting started with automation processes.
Before outputting a Python script, make sure to enable the “Macro” feature in advance.
Execution requires the Python Femtet Utility Package.
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Python library - PyFemtet :
Using Femtet Parametric AnaIyS|s Results as an Objective Function

Previously, in optimization programming using With the new feature, the definition of
PyFemtet, it was necessary to define the optimization objective functions can be replaced
objective function with Femtet macros. by Femtet's standard functionality.

As a result, the amount of coding required for
from pyfemtet.opt import FEMOpt, FemtetInterface Optlmlzatlon Can be Slgnlflcantly reduced.

defmises(Femtet):

Gogh = Femtet.Gogh
Gogh.Galileo.Potential = constants.GALILEO_VON_MISES_C
succeed, (x, y, z), mises — Gogh.Galileo.GetMAXPotentialPoint_py(constants.CMPX_REAL_C)

from pyfemtet.opt import FEMOpt, FemtetInterface

if = "'_ main__"'

succeed:

' — RSN DEUR I -
PostProcessError('S — £ X G HDEUS ICKB L £ L7z, ) - FemtetInterface()

mises

fem.use_parametric_output_as_objective(

== Mmain__ = FEMOpt(fem=Ffem)
femopt.add_parameter('in_radius', 10, 5, 10)
femopt.add_parameter('out_radius', 20, 20, 25)
femopt.set_random_seed(42)

femopt.optimize( =20)

= FemtetInterface()
= FEMOpt( =fem)
femopt.add_parameter('in_radius', 10, 5, 10)
femopt.add_parameter('out_radius', 20, 20, 25)

femopt.add_objective('mises', mises, 20, 20, 25)
femopt.set_random_seed(42)
femopt.optimize( =20)

Previous PyFemtet Optimization Code PyFemtet Optimization Code Using the New Feature
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Python library - PyFemtet :
Improved Script Builder User Interface

The functionality of the PyFemtet Script Builder has been enhanced.

Scripts for utilizing Femtet's parametric

I - :
rg:n::n = Create Model ] analysis can be created easily.
PyFemtet Scripts for integration with SolidWorks® are

Solidworks® now supported.

[H pyfemtet.opt Script Builder

Femtet [CiE#E

SR TNIPAEEK
CAD = Kl X ot

Solidworks

éi-i Femtet

| L/
Analysis
Output of Paw

Analysis Results
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Python library - PyFemtet :

Surrogate Model Construction Feature Added

Training Data and Trained Models
Created with PyFemtet

Antenna
Length

Location

Board —,
Size

Surrogate models can be constructed from
analysis results obtained via PyFemtet.

The use of surrogate models enables fast
acquisition of estimated results.

Resonant
frequency

Image of Output for Estimated Results (Objective Function)

Using a Surrogate Model

@ Murata Softwal‘e ® Copyright Murata Software Co., Ltd. All Rights Reserved.



Femtet

Murata Software Co., Ltd. Iﬂ.uRﬂtﬂ

@ Murata Software ® Copyright Murata Software Co., Ltd. All Rights Reserved.



	既定のセクション
	スライド 1: Femtet Ver.2025.0   What’s New
	スライド 2: Femtet Ver.2024.1   What’s New
	スライド 3: Table of Contents
	スライド 4: Table of Contents
	スライド 5: Solver – Stress Analysis : Domain Decomposition Method  execution conditions 
	スライド 6: Solver – Thermal Analysis/Stress Analysis Speed up by the algebraic multigrid method 
	スライド 7: Solver – Thermal Analysis Faster and less memory by improved thermal radiation
	スライド 8: Solver - Acoustic Analysis: A plane wave incidence feature
	スライド 9: Solver – Piezoelectric Analysis: The reciprocal of Qm (mechanical quality factor)  
	スライド 10: Solver – Fluid Analysis: Non-newtonian fluid
	スライド 11: Solver – Fluid Analysis: Analysis using the material properties  depending on ambient values 
	スライド 12: Solver – Fluid Analysis:  Change the methods to calculate the density  and buoyancy of ideal gas for better accuracy
	スライド 13: Model - Model import function of Gerber data (RS274X) and drill data
	スライド 14: UI – New function of [Rotate viewpoint by any angle]
	スライド 15: UI - Warning messages are displayed in a message bar
	スライド 16: Macro - Added CFemtet.Exit function
	スライド 17: Femtet Ver.2025.0   What’s New
	スライド 18: Table of Contents
	スライド 19: Table of Contents
	スライド 20: Solver – Thermal Analysis:  Speed up for surface-surface radiation by using hardware GPU
	スライド 21: Solver – Thermal Analysis: Automatic internal fluid creation is applied
	スライド 22: Solver – Stress Analysis: Fast Calculation in Static Analysis
	スライド 23: Solver – Stress Analysis: Shell element of Orthotropic Material
	スライド 24: Solver – Piezoelectric Analysis: Impedance Graph is Added to Result Table
	スライド 25: Solver – Fluid Analysis:  Cell-centered Solve Is Available in Fluid/Fluid-Thermal Analysis
	スライド 26: Solver – Fluid Analysis: Automatic Setting of Outer Boundary Condition
	スライド 27: Solver – Fluid Analysis: Automatic Fluid Domain Creation  (using Internal Flow)
	スライド 28: Solver – Fluid Analysis: Automatic Fluid Domain Creation (using External Flow)
	スライド 29: Solver – Acoustic Analysis:  Specific Acoustic Impedance Boundary Condition
	スライド 30: Solver – Simple Restart
	スライド 31: Solver - Delete Intermediate Results
	スライド 32: Mesher: Sweep Mesh Expanded to Many-to-Many
	スライド 33: Model: Selecting function has been extended
	スライド 34: Model: Convert Multiple Bodies Collectively
	スライド 35: Model: [Convert] menu for topology to convert automatically.
	スライド 36: Model: Model export function of Gerber data (RS274X)
	スライド 37: Result display: Edit or Add Fields
	スライド 38: Result display: Edit or Add Fields
	スライド 39: Result display: Edit or Add Fields
	スライド 40: Display result: Additional animation video export formats
	スライド 41: Macro: Export Python script file
	スライド 42: Python library - PyFemtet： Using Femtet Parametric Analysis Results as an Objective Function
	スライド 43: Python library - PyFemtet： Improved Script Builder User Interface
	スライド 44: Python library - PyFemtet： Surrogate Model Construction Feature Added
	スライド 45: Murata Software Co., Ltd.


