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O bj ectives €D Murata Software

To understand the functionalities of Femtet

- Modeling

- Meshing

- Solvers

- Results Display
- Useful Features
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General Workflows & Murata Software

Modeling
\ |} /

Electromagnetic Wave)
Electric Field
Magnetic Field
Mechanical Stress
Thermal Conduction
Piezoelectricity

Analysis Condition
Material Property

» Acoustic Waves
Edit Material Property [mag] )
A
Permeability I ‘ Permeability
Permeability for ...
Material Type Magnetization Chz

Electric Conduct... . Soft Magnetic

® .
O Nateral @ Linear (Const:

Magnet
&, Permanent B-H Curve

Hotes © Magnet

Set data on the magnet tab.
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Modelin g &D Murata Software

Analysis Condition
Material Property

ey | 1

I | Permeability for ...

Material Type Magnetization Chz
Electric Conduct... Soft Magnetic
(@] Materil @ Linear (Const:
Magnet
Permanent B-H Curve
Hotes. @ yagnet

L]

Set data on the magnet tab.

/
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Modelin g €D Murata Software

1. Create a basic body.
2. Modify the body (Unite, Subtract, Deform, etc.)
3. Setup of body attribute, material property, boundary condition.

Basic Body Modification Analysis Model
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Modeling
Primitives
Various primitives are available to create a model.

&> Murata Software

Enter parameters of primitives on a Modeling window

Example : . :
[Model] tab => [Primitives] => [Solid i or in the input fields. /—-—-\
/
- [l Select Body ~ z .
P < Move/Rotat: %
Solid |:> |:> y
b o B Slngle CGF’T Coordinates[mm]
=00
R 0
Primitives Create a solid body =0 [Fatus - 25 m] S
Click Solid i@ Box[Specify Length]
8 Box [Specify Diagonal] Create Cylinder
@ Cyinder =
. Regular Prism =
¥ 0  Create Cylinder
‘ Cone 7 o | Radius
‘ Regular Pyramid Y
0 Sphere <- Prev Create Cylinder
@ Ellipsoid Height __
& Helical/Spiral Cylind et L3 =
elical/Spiral Cylinder
- -p
a Helical/Spiral Prism E
£~

Bonding Wire

Submenu will appeac

’ <- Prey ll Complete
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Modeling
Primitives
Various primitives are available to create a model.

Solid Bodies Sheet Bodies

Box [Specify Length] i Line Vs [RSepCetgnf)?ll?ength] Vertex ©

&> Murata Software

Box [Specify Diagonaij# Line [Specify Angle] 9'5 Rectangle
i Specify [diagonal
Cylinder ] Common Tangent [Specify [diagonal] _
Regular Prism ] Lines of Circles ? Circle O
Arc [Specify 3 Points] ~ Ellipse o
Cone & [Specify L P
_ Arc [Specify Center] (=~ Track e
Regular Pyramid &
Arc [Specify Angle] & Regular Polygon .}
I b
Sphere Qo Polygon pa
Ellipsoid & Circle (O]
Helical/Spiral Cylindergs Ellipse o Enter parameters in each input field
Helical/Spiral Prism &3 Track ) or click on a Modeling window.
Bonding Wire £~ Spline ™ .
Starting-point eight : 9 mm
Helix/Spiral = X
Polygonal Arc o ; E
[Specify 3 Points]
Polygonal Arc £ < Prev
[Specify Center] '

Regular Polygon  §-

See Help [Modeling] 7 [Drawing Process] [How to Create Primitives
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Modeling

Drawinag Plane &D Murata Software

Direction of Parameters Change

Depending on the drawing plane, the direction of parameters Drawing planes other than XY, YZ, and XZ
of the commands changes. can be set as well.

In the case of cone, its height direction is

normal to the drawing plane.
UserSpecified Plan<

*b (KA

XY Plane ‘ YZ Plan(—:

XZ Plane’

*The direction can be changed also by clicking an axis of normal direction while pressing [Ctrl] key.
**Eor 2D analysis and axisymmetric analysis, create a model on an XZ plane.

See Hel@ [Modeling] i [Drawing Processi [Drawing Plane]
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Modeling
Shap

&> Murata Software

Snap picks specific coordinates of a model.

When entering parameters for primitives,
enable types of coordinates to pick on the [Snhap] tab.

Model View Results Tools Window Snap

Select Body v & ‘\// >< @ @ q : _¢_ I:I EI

Vertex Middle Intersection Center | Gravity Center Gravity Center | Perpendicular Parallel Tangent Point  Point
Point Paint of Face of Solid Line Line Line on Edge on Face

Select Snap

When a mouse is brought near to the specified coordinates,
its values are automatically picked.

*Multiple snaps are possible.
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Modeling

Sn ap &D Murata Software

Snap picks specific coordinates of a model.

“dP Intersection Poin >_< Gravity Center of Fac

e
-

P N T e
- | = -
IR Y /% ~

P < v . Coardinates(mm]| e e
I/ -~ [%:18 - Coordinatesmm]
" el P X: 44.75
- . T 4475
™~ \| -~ [Wertex] - Z: 0.00
[Middle Paint)

Right click or [ESC] key to Exit

|Len: 15.20279579561077

Middle Point },f @ Gravity Center of Solig @

A, Ao,
-~ . P o | .
|\/ : A e ™ ‘I‘\ /ﬁ
:/,<(<\: ’ :/,“é‘%";\:
. | - . | -~
. \I /-(: - \l >I:<nn?rd5mates[mm]
oordinates[mm Coordinates(mm] .
2 00 [Center] [Glawty Center of Salid)
[Middle Paint]
Point on Edge Ii_l Point on Face @]
i *If multiple snaps are ON, the one nearest to
N et the mouse will be picked.
- Yoo83
>E<D.o1rgi|aates[mm] Z:.50
v See Helg [Modeling] i [Drawing Processi [Snap]
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Modeling
Snap for Lines

&> Murata Software

When creating a line, the following Snaps are available.

Perpendicular Ling Parallel Line |
3 o Q

. .
- .
Coordinatesz[mm]
# . B.AOO

. -8.292
Z: 0000 . L
[Perpendicular Line [the direction locked with [Shift] key]] Coordinatesmm] Coordinates[mm]
.+ 19,500 ®. 32863
Len: 7.292389966942 Y 14815 Y8729
Z: 0000 2. 0000
[Parallel Line [the direction locked with [Shift] key)] [Tangent Line [the direction locked with [Shift] key]]
Len: 14.31537147234486 Len : 28.10038926815651

*The line direction is locked if [Shift] key is pressed while snapping.

| See Held [Modeling] i [Drawing Process] [Snap] I

11
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Modeling
Viewpoint Operation

&> Murata Software

Viewpoint operation is enabled on

the tool panel on a Modeling window or

[Model] tab => [Viewpoint Operation].
Shift Zoom Fit

LT
“
£ &

f

Rotate 90 deg I Isometric View
to right Rotation

Drag a model while pressing left button of a mouse
to get a viewpoint of your wish.

Drag mouse

—

[Model] tab => [Viewpoint Operation]

@ &
Change :E 2 fa *Some operations, such as [Fit] and [Isometric View],

vews : can be executed simply by selecting the menu.
Viewpoint Operation
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Modeling

Body/Topology Selection

&> Murata Software

Select a body or topology (vertex, edge, face) from  The target object will be highlighted when a mouse is
the tool panel on a Modeling window or brought to it.

[Model] tab => [Modification Operation] Left-click it to complete the selection.

*A body consists of topologies (vertex, edge, face).

Select Body Select Face Highlighted Selected

L
K

Face topology

<topology ID/Body key>: 15/1

<Area>: 3.14159 mm2

<Gravity Center of Face>: 0.0, 0.0, 7.5 mm

——>

o

Left-click while
highlighted
Select Edge Select Vertex v
[Model] tabK [Modification Operation]
SelectBody ~ | £ | @& - 1M - | 4 Unite )
o Move/Rotate - g - | JA - & - | [} Subtract | = *Be aware that leftlick is needed to complete the selection.
&1 Single Copy - gl - L4} Intersect **|_eft -click + [Ctrl] key will allow multiple selection.

Medification Operation
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Modeling
Body/Topology Selection

Al

&> Murata Software

Change Targebbject

Useful to select a part of body which is hidden from the view.

Bring mouse to the place to select. Press a spacebar.
Stay there for a second. A target object can be switched.
Highlighted Highlighted Selected

—>

Press a spacebar

—>

Left-click while
highlighted

Face topalogy

<Topolagy ID/Body keys: 15 /41
<Arear: B6.54867 mm2
<Gravity Center of Face>: 8.0,-2.5,11.4 mm

Face topalogy

<Topalogy ID/Body keys: 2 /1
<Arear: 303.89319 mm2
<Gravity Center of Face>: 8.0,-25, 57 mm

s

[Space] key to switch options [Space] key to switch options
[T&E] key to show the option list [TAR] key to show the option list

Selection list n
The function is useful when youwant & = ..

to select a place where bodies that are %45
Over|apping’ or hidden faces. *Press [Tab] key to show Selection list.
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Modeling
Body/Topology Selection

&> Murata Software

Selection from Body Tree

Bring mouse to an item on a Body Tree. Left-click the item on a Body Tree.
A corresponding body is highlighted. The body is now selected.
Highlighted Selected

R —— Body Tree q =
Hher’ﬂ.ll bodies - ” ’ Create new group Flfter[ﬂll badics - ” ’ Create new group
- &e Bodies: 2 - &5 Bodies: 2

g

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




Modeling

BOdy/TODOIOgy Selection & Murata Software

Area Selection If [Area selection] is OFF, bodies which are contained
even partially in the marquee will be selected.
Drag mouse on a Modeling window. Select Body ~

A dotted marquee will appear. o Move/Rotate - ﬂ -
E Single Copy ~

o

If [ Areaselection] iSON, onlybodies which argvholly
contained irthe marquee will be selected

Select Body ~
o Move/Rotate g5~

E# Single Copy ~

e
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Modeling

Model Modification

&> Murata Software

Right-click on a modification target (body or part of body).

Select operation from an appearing menu or
go to[Model] tab => [Modification Operation].

Right-click menu (on a selected face)

ﬂ Boundary Condition
B8 | Mesh Size
Copy/Paste/Delete Attribute +

m

Move/Rotate +

3¢ | Fillet

Chamfer

-

Enter parameters in an input box.

Move Face

SE

[Model] tab => [Modification Operation]

Maove

shell Select Body ~ ""ﬁ

Taper o Move/Rotate ~ o
Copy K4 Single Copy ~

a - 131 -
A-5-
?Ev

iy Unite

i} Subtract

Jd Intersect

Maove vector

)
u

Cancel

@ @A

Imprint Face with Points Medification Operation

Delete Edge/Face
Fit

View 3

All Rights Reserved, Copyright Murata Software Co., Ltd.
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Modeling

Model Modification

&> Murata Software

Commands are available to create various forms of model.

coo, PN

Unite
NN
=
=9 _©_9
SuEt . ‘

N

= =

See Held [Modeling] i [Drawing Processi [How to Modify Objects]i [Modification Tools]
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Modeling
Modification Commands

&D Murata Software

Boolean

Move/Rotate

Deformation

Modification Tools
Unite
Subtract
Intersect
Move
Rotate
Mirror

Cruise

Move FaceTopologies
Rotate Face Topologies

Scale

Extrude

Extrude with Taper

Revolve

Applicable bodies or topologies Functions

Sheet bodies
Solid bodies

All types of bodies

All types of bodies

Solid bodies
Sheet bodies

Face topologies on solid bodies
Face topologies on solid bodies

All types of bodies

Vertex bodies
Wire bodies
Sheet bodies
Wire bodies
Sheet bodies
Vertex bodies
Wire bodies
Sheet bodies

Unites bodies

Subtracts bodies from bodies.
Intersects bodies

Moves bodies

Rotates bodies

Mirrors bodies

Slides the selected bodies on the surface ol
other body or the drawing plane.

Moves the selected face topologies to defor
the solid bodies.

Rotates the selected face topologies to defc
the solid bodies.

Body dimensions are scaled,
either uniformly or nonuniformly.

Extrudes bodies.

Extrudes bodies with taper.

Revolves bodies.

19



Modeling

Modification Commands

&D Murata Software

Deformation

Modification Tools

Loft

Sweep along Path

Fillet

Chamfer

Cut

Cut at the intersection point of

wire bodies
Extract
Shell

Taper

Delete Face
Delete Edge

Applicable bodies or topologie Functions

Vertex bodies . : "

Wire bodies :g(r:?OﬁSSD object by lofting the specified crc
Sheet bodies '

Wire bodies : N
Sheet bodies Sweeps the selected bodies along a wire pe
Wire bodies

Sheet bodies Fillets the body corners.

Solid bodies

Solid bodies Chamfers the body corners.

Sheet bodies : : -

Solid bodies Cuts bodies with a specified plane.

Wire bodies Cut the wire bodies at the intersection point

Sheet bodies
Solid bodies
Face topologies on solid bodie Hollows the body at the selected face.
Tapers adjacent faces with reference to the
selected face.

Removes the selected face.

Removes the selected edge.

Cuts and removes a portion of the body.

Face topologies on solid bodie

Face topologies
Edge topologies

20



Modeling

Body Attribute/Material Property® Mrata Seftware
Rightclick a body. Enter Body Attribute Name
Click Body Attribute/Material Property. and Material Name.
Edit Data.

(88 Body Attribute/Material Property A bt e (] 5 )

g zlnu:d:ry Condition [All faces] Egdm,fehtmbute e . —
Copy/Paste/Delete Attribute , Material Mame  Material Property_001 - %‘
Transfer Attributes to User DB Material DB {1 User DB -

=3 01_Gas E|
Move/Rotate b - flal 000_Air
=3 02_Metal

Defarm » -{l=l) 000_Zn
* S
Convert r -{=l] 003_Ag
Segment 3 % gg;:i?
Boolean » -{l=l] 006_Ti

d Delete Body @ gg;:gi
Fit ~{lal) 009_Ph I
View * / l oK I [ Cancel

*Body Attribute and Material Property can be set to body only /

Material database is available
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Modeling
Boundary Condition

&> Murata Software

Right-click a part of body.
Click Boundary Condition.

*Boundary Condition can be set to a part of body (vertex, edge, face).

m 4| Boundary Condition Enter Boundary Condition Name.
G | Port Edit Data.
g Mesh size rgo — "
Copy/Paste/Delete Attribute  » e e
[ A e e e Boundary __ [ary_Condition_001 ~| | Edk Date
Move/Rotate L4 Add
3¢ Fillet Delete
v Chamfer 4 [ 0K ][ Cancel ]
@ Shell \ - -
@ Taper
ES Copy
@ Imprint Face with Points
Delete Edge/Face
Fit
Wiew r

[ Modelcreation is completed at this step. ]
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Auxiliary Tools for Modeling

Undo/Redo

&> Murata Software

o 2

Undo the modeling or attribute operation.
Shortcut keys are [Ctrl] + [Z].

3 -

Redo the modeling or attribute operation.
Shortcut keys are [Ctrl] + [Y].

)
Operation history m
Operation# 1| | #2 #n-1 Operation# n
\Cy
o

Undo on History Tree

On History Tree, you can undo up to a specific iten
Rightclick an item and select [Undo up to Here]

Body Tree o ox

Fitter | All bodies -

O Create
-4 SetBou

Undo up to Here

|V | Apply Edit Automatically

.IaBnd_l, i Histu:ur_l,l i

See Held [Modeling] i [Drawing Processi [How to Modify Objects]i [Modification Tools]
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Auxiliary Tools for Modeling

&> Murata Software

Edit History

A model can be modified by entering parameters for primitives and

modifications on a History.

Body Tree

Body Tree

| Hﬂer[ﬁl.l bodies

| Fltter[.NJ bodies

-

@ CreateCylinder
--. CreateBox

--. CreateBox

l‘ | Subtract

-0 CreateRect

O CreateCircleFace
-4 Unite

=2 Sweep2

---W’ Specify body
=@ Extrusion vector

-8 SetName
744 AddBoundary
744 AddBoundary
482 BodyColor

e OO e OO o OO e OO o

@il CreateCylinder

--. CreateBox

--. CreateBox

l‘ '} Subtract

@-{30 CreateRect

O CreateCircleFace

-4y Unite

=2 Sweep2

---w Specify body

=% Extrusion vector
@ X:0.0
.@ Y:0.0

-1
o SetName
738 AddBoundary
738 AddBoundary
48 BodyColor

i O e OO o OO e OO |

The depth of internal hole
Is shallower.

IaBudy IHistu:uryI IEEDd};‘ IHistDr}fI

See Held [Modeling] i [Drawing Processi [How to Modify Objects]i [Modification Tools]

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




Auxiliary Tools for Modeling

Efficient Parameter Input

&> Murata Software

Enter fHA00 A Jump to Next Input Field

You can jump from an input field to another

Click [Next] without entering anything. by pressing [Tab] key.
Create Box Create Box
SErtlng—lentK | St:lrtlng—pﬂlntx 1

Y <vz
z <23

ARn0O0O is automatically entered.
Create Box
Starting-point

)

¥ o0

£ 0
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Auxiliary Tools for Modeling

Switching Display

&> Murata Software

Show/Hide

Show/Hide of body is switched by
[Model] tab => [Show]

L S «——  showAll, Hide Al

- ¥—— Show/Hide Selected Bodies

. ;':: <«— Hide All but Selected Bodies,
— Reverse All Show/Hide

Show/Hide can be switched also by
ticking a box at the left side of each item.

Body Tree rox

Hrter’.ﬁ.ll bodies - ” ’ Create new grou
|| @5 Bodies: 2

&~ Body0 <imprinting body>

&+ Bodyl

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

Paint and Shade/Wireframe

Paint and Shade/Wireframe is switched by
[Model] tab => [Show]

=l (9 <+—— Wireframe, Paint and Shade all bodies

1 | <—— Wireframe selected body,
Paint and shade selected body

Paint and Shade Wireframe

(9




Import CAD Data €D Murata Software

<Standard Support>
Parasolid (extension: .x.X b)
DXF (extension: .dxf)

*DXF is for 2D only

<Optional Support>

CATIA® V4-V 6 , CreokE,
Pro/ENGINEER®, {deas,

JT, Unigraphic®/NX,
SolidWorks®, Solid Edge,

ACIS®, Inventor, IGES,

STEP, STL, PRC, IFC, VRML

27



&> Murata Software

Import CAD Data

Application button

=> [Import CAD Data] Select File name and Files of type, and click [Open]

-
: 4> Open o
Lockin: | | My Documents - O [,: B [~
‘g New Project Ctrl+N = Name ° Date modified Type
El G'FIIEH Prgj ect Ctrl+ 0 ""} 1. Custom Office Templates 11/29/2017 4:55 PM  File folder

[l Save Project Ctrl+5
[l Save Project As
[ Save without History

ﬂ Cloze

ﬁ Recent Projects L
| = Open Results Folder

@ Irnport CAD Data
&) Export CAD Data

[ Results Only k
[£F Open Old-Version File »
18] Output Macros

(i) About |3 Eit |

[ﬂ' General Settings ]

Twre wer e w
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Recent Places

|

Desktop

Libraries

L

Computer

4 | m
b_
@I File name: |

MNetwork

Files of type: [Farasolid x t"x b)

-] ) [ conca |

Import Setup

Lnit ¢ |m v|

Found off to 1.0 % 10° [/] circle/arc Fitting Correction

Remove edges
Corners less
- shiorter than

Unite bodies on
I:leach layer

Poh,rgonal
Appruxln’natlnn
of Circle/Arc

[V]use Layer Mames [/] Linear Interpolation

Processing after Import
(2 Find Minute Entities

@ Yield to Speed

Healng |Setting
Property Name Handover
i Yield to assembly

= names

= Yield to companent
~ names




Im PO rt DXF &D Murata Software

DXF data, which is basically 2D, can be imported in 3D by Fendet@éng.

By setting up each layer with [Read], [Height], and [Thickness],

Select DXF file from the menu.
amodel can be transformed to 3D in Femtet®.

o
L
-

Layer Reading Setup

1&; Mew Project Ctrl+N Layer name Read Height [mm] Thickness [mm] Read All
No layer name

[=F Open Project Ctrl+0
) Release All
(=l Save Project Ctrl+5
[l Save Project As
[l Save without History
ﬁ Close
ﬁ Recent Projects »
| =l Open Results Folder

@ Import CAD Data
l#) Bxport CAD Data

Reverse

[ Results Only J
[&F Open Old-Version File

¥e] Qutput Macros

() About | | Exit |

[ﬂ General Settings ]
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