Question 36 €D Murata Software

Q: Can Femtet perform the analysis associated with nonlinear
geometry?

A: Yes, Femtet can perform an analysis of large displacement
and large strain associated with nonlinear geometry.

1. Large displacement

Used when the rotation is quite large and cannot be ignored.
Large deformation or large rotation sometimes means this
large displacement.

2. Large strain
Used when the strain is large, more than several %.
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== Analysis Condition Setting

salver |5“ﬁ5 Analysis
Stress Analysis ) ) _
Analysis Type 2D Approximation
Mesh
(®) Static Analysis Planar Strain
Resonant Analy...
o (C)Resonant Analysis Plane Stress
Harmonic Analy...
Transient Analysis O Harmonic Analysis Large Deformation
Step/Thermal Lo.. () Buckling Anabysis c

Acceleration (O Transient Analysis [JLarge Strain

Angular Velocity

Constant Tempe... Options

High-Level Setti... [JAcceleration [OThermal Load

Results Import [Jangular Velacity Initial Stress (Results Import)
Motes [JConstrain the freedom of shells

[Jcalculate the mass and the moment of inertia.

Large displacement

The effect that a small strain at the
base will cause a large displacement at
the tip is taken into account.
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Large Displacement & Murata Software

Large displacement

Curling that is ignored in the micro
deformation analysis is taken into
account (See the example 6).

Large Displacement deselected Large Displacement selected
(Linear Analysis) (Nonlinear Analysis)

Z z
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Calculate for small deformation, and then
remodel. Repeat the process. (Nonlinear
Analysis)

A micro displacement is only expanded.
It does not align with the observed results.

mllRtltﬂ Copyright © Murata Software Co., Ltd. All rights reserved. 01 February 2024 3



Two Types of Nonlinear Geometr_iy>
& Murata Software

[t Anatye Large Strain
Analysis Type 20 Approximation
@ Static Analysis Planar Strain If the strain is large, more than several %,
OResonant Analysis Plane Stress please select [Large Strain] to perform
O Harmonic Analysis Large Deformation nonlinear analysis.
(O Buckling Analysis [JLarge Displacement
O Transient Analysi CJLarge strain <:| . If_ superelastic rr_laterial, sele_cting the large
displacement will also take into account

the large strain.

Contradiction in the linear analysis
1

1= N -—— 1= 2 - === ===

Selecting the large strain will repeat the process of deforming a little and remodeling
(Nonlinear analysis). The form of the equations has been modified.
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Please refer to the technical notes of the help menu below for more

information:
Home/Technical Notes/Stress Analysis/Analysis of Large Deformation
(Geometric Nonlinearity)
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Fiom 10 Get Body Atribute. Material Property and Boundary Condition
Set the Simuistion Accracy
Executing Simulation
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indeeration wth Exterrl Tool
Show Results
= () Examples
& @ Electric Analysis Koulomd]
Geuss, Static Anstysis/Harmeni: anslysis)

ErEEE

Maarstic Analysis (Luvens, Transient Anslysic)
Electomagnetic Anslysis [Hertz)
Thermal Analysis Watt)

Galitea)

)
£ @ Simple Fhuid Analysis [Pascal]
P sie
with Deformed Shape Taken into Account
Bralysie mith Defoemed Meshes
= Q) Technical Notes
5 @ Electic analysis
o @ Magratic analysis
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Thermal Analysi
& (Q Strezs Analyzs
[7) Diferential Equations in Stress Ansysic
Matrix Euations for Stress Anstyzis
7] Stress-Statc Anahss

Belysis with e itial siress taken ino acoount
Analysis f Large Deformaticn (Geometrc Nonlinsaity)
& Q2 Contact anshysis

[2) Contact Surface and Simple Cantact

[2) Exampies of Gontact Anshyziz

[7) Hom to Set Gantact Surtace

[2) Cantect Analysis Settre

2] Hom to Avord NerrConvecaerce.

2 Fictionsl Gontact

% @ Analysis of Nonlinear Materials

Stran Type
Stress Type

[7) Results Obtained in the Swress Analysis (Table)

Anizatrepic Elssticily Matrix

Hom to Examie the Rezultz of Harmeni: Vibration

J bteers!

Mechanical Demping

Participation Factor and Effective Mass in Rescomnt Analysie
Sheet Body in the 3D Stress Analysis

Thickness of Shest Body in 20 Analysis

Balance of Forces and Torques in the Static Analysis
Enhanced Assumed Stran Method

& @ Piezelecir Aralysia

The Newtor-Raphson Method and Converesnce Judement in Sin

Analysis of Large Deformation (Geometric Nonlinearity)

Large Deformation Options

There are 2 types of large deformation (geometric nonlinearity).

1) Large displacement

Used when the rotation is quite large and cannot be ignored.

Large deformation or large rotation sometimes means this large displacement.

2) Large strain
Used when the strain is large (more than several %).

When these are selected, the loading is updated in accordance with the deformation.
For example, the direction of pressure will be normal to the deformed face.
Total load and torque load distribution will reflect the resulting area and length.

Explanations on why this option is needed and its formulation follow.
Large Deformation (Geometric Nonlinearity)

In linear analysis, it is assumed that the deformation of model shape is not large.

Therefore, if the deformation is going to be large, the deformed shape and conditions need to be taken into consideration.

This kind of deformation is geometric nonlinearity.
It is nonlinear because the displacement is not proportional to the stress.

The definition of deformation is as follows.
The transformation from A to B involves the following three steps.

1) Translation A to B’
2) Strain (enlargement, reduction, shear) B' to B”
3) Rotation B” to B
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