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Some key parameters for the model:

Material

* Structural steel as taken from the material library

* Thickness of 4 mm

Load

A 900 N force in the x direction on the inside of the right end

Constraints
The left edge is fixed.
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Thickness - 5 mm, Load — 1000 N






STATIONARY STUDY

Select Study

4 ~d5 Preset Studies
[ Eigenfrequency
W\ Frequency Demain
Ill_“'- Frequency-Domain Medal
5 Linear Buckling
) Modal Reduced Order Model
|—_|h Prestressed Analysis, Eigenfrequency
[ Prestressed Analysis, Frequency Domain
[ Stationary
- Time Dependent
E Time-Dependent Modal

Added study:
|7 stationary
Added physics interfaces:
=4 Solid Mechanics (solid)

Stationary

The Statienary study is used when field variables do not change over time.

Examples: In electromagnetics, it is used to compute static electric or
magnetic fields, as well as direct currents, In heat transfer, it is used to
compute the termperature field at thermal equilibrium. In solid mechanics,
it is used to compute deformations, stresses, and strains at static
equilibrium. In fluid flow it is used to compute the steady flow and
pressure fields, In chemical species transport, it is used to compute steady-
state chemical composition in steady flows. In chemical reactions, it is
used to compute the chemical compaosition at equilibrium of a reacting
system.

It is also possible to compute several solutions, such as a number of load
cases, or to track the nonlinear response to a slowly varying load.
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Imported 1 solid object from D:\LecturesNewhlab13-comp3D.stl.
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* Material Contents

Property Mame  Value Unit
[+ Density rho 7850[kg/ ... kg/m®
E,""'r’nurlg's modulus E 200=9[Pa] Pa

[+ Poisson's ratio nu 0,33 1



¥ Equation

Equation form:

[ Study controlled

Show equation assuming:

[ Study 1, Stationary

0=V-5+ Fy




¥ Equation

Show equation assuming:

| Study 1, Stationary

S5=54+ Cfela Ea| =E = Eipel

Sad = S0+ Sexr + 5q
Einel = €g+ Exh + Eps + |Elpl t Eer

£ = %[(?U]T + ?u]
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= Force

| Load type:

[ Total farce
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{& Build All

Tetrahedral elements: 2276
Triangular elements: 1530
Edge elements: 299

Vertex elements: 60
Domain element statistics
Number of elements: 2276

Minimum element quality: 0.0128
Average element quality:  0.5954
Element volume ratio: 0.01023
Mesh volume: 2.947E-5 m®
Maximum growth rate: 3.967

Average growth rate: 2.16 15
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Surface: von Mises stress (N/m?)
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Volume: Total displacement (m)
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Volume: Total displacement (mm)

x1073

A 466



Volume: Total displacement (mm)

A 466

3.5
x107? 3

2.5

1.5

0 0.05 05

Y,;x 0 vo

19



NON-STATIONARY STUDY
or

TIME-DEPENDENT STUDY
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¥ Equation

Equation form:

[ Study controlled

Show equation assuming:

[ Study 2, Time Dependent -—]
2
pd—;‘ =V.-5+ Fy
dt
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T Equation

Show equation assurmning:

[ Study 2, Time Dependent
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Settings
Analytic
Plot & Create Plot

Label: Analytic1
Function name:  anl

¥ Definition

Expression:  1000%sin(2*pi*t/T)
Argurmnents:  t

Derivatives: Automatic

Periadic Extension

¥ Units

Arguments: s

Function: N
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* Equation

Show equation assurming:

[ Study 2, Time Dependent

S-n=Fa

¥ (Coordinate System Selection

Coordinate system:
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* Force

Load type:

[ Total force
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Time=0.5s Surface: Total displacement (mm)
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Time=1s Surface: Total displacement (mm)
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Time=1.5s Surface: Total displacement (mm)
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Total displacement (mm)

Point Graph: Total displacement (mm)
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¥ Equation

Show equation assuming:

Study 2, Eigenfrequency

pawru=V-5 +Fy, -iw=A,

S=5.4+ CE&I# Eal = E - Ejpel

Sad = S0+ Sext + Sq

Einel = Eg+ €gh + Eps T Epl t+ E¢r
. . T

£ = %[[‘Fu_] + "Fu]
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RESULTS

3D Plot Group
Plot

Label: Mode Shape (solid)

¥ Data
Data set: | Study 2/Solution 1
Eigenfrequency: | 1339.8
73.692
[ Title 298.23
34034
¥ Plot Settingsg23.53
1339.5
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Eigenfrequency=1338.8 Surface: Total displacement (m)
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Eigenfrequency=1339.8 Surface: Total displacement (m)
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¥ Physics and Variables Selection

Modify physics tree and variables for study step
(£) Global Definitions
4 W Component 1 (compl)
= Definitions
4 52 Solid Mechanics (solid)

i Linear Elastic Material 1

T Freel

i Initial Values 1
* Fixed Constraint 1
® Boundary Load 1
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Label:  Mode Shape (solid) 1

* Data

Data set:

Eigenfrequency:

[ Title

« Plot Settings p.ooz0014
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[C] Show hidden &
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Color Black 75an 8

Frame: | Matg iﬁ;g

« Color Legen
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Eigenfrequency=0.0033829i

Surface: Total displacement (m)




FREQUECY DOMAIN
STUDY

FREQUENCY RESPONSE

40



©

male
thumienie brak
1, tlumienia

41



42



Select Study

4 oo Preset Studies
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Added study:
m Frequency Domain
Added physics interfaces:

E=1 Solid Mechanics (solid)

m

Frequency Domain

The Frequency Domain study is used to compute the response of a linear
or linearized model subjected to harmonic excitation for one or several
frequencies.

Examples: In solid mechanics, it is used to compute the frequency
response of a mechanical structure with respect to particular load
distributions and frequencies. For quasi-static formulations in
electromagnetics, it is used, for example, to compute the impedance
wversus frequency. For acoustics and electromagnetic wave propagation, it
is used to compute the transmission and reflection versus frequency. A
Frequency Domain study accounts for the effects of all eigenmedes that
are properly resolved by the mesh and how they couple with the applied
loads or excitations. The output of a Frequency Domain study is typically
displayed as a transfer function, for example, magnitude or phase of
deformation, sound pressure, impedance, or scattering parameters versus
frequency.
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* Equation

Show equation assuming:

[ Study 2, Frequency Domain

S-n=Fae’

* Coordinate System Selection

Coordinate system:

[ Global coordinate system

Force

Load type:

[ Total force

0
Fior -1000
0



Settings
Frequency Domain
= Compute ' Update Solution

Label:  Frequency Domain

¥ Study Settings

Frequency unit: [ Hz ']
Frequencies: range(295,0.25,305) Hz

Load pararmeter values:

[ Browse... ][ Read File ]

Reuse solution for previous step: [ Auto

["] Include geometric nonlinearity 45



Total displacement (m)

Point Graph: Total displacement (m)

296 298 300
freq

302 304



Total displacement (m)

40

35

30

25

20

15

10

Point Graph: Total displacement (m)

296

298

300 302 304
freq




Y. Ex

freq(41)=305 Volume: Total displacement (m)
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STATIONARY STUDY — PROSTHESIS NITRO
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Statistics

Complete mesh

Elernent type: [ All elements

Tetrahedral elements: 3412
Triangular elerments: 2504
Edge elernents: o7
VYertex elernents: 110

Domain element statistics
Murnber of elernents: 3412
Minimurn element quality: 0.05009
Average element quality:  0.6376

Elerment volume ratio: 6.459E-4
Mezh volume: B8090.0 mm°®
Maximum growth rate: 4.468

Average growth rate: 2.053



Surface: von Mises stress (N/m?)
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Volume: Total displacement (mm)
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