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* 5x3 h course
* 12 participants
* Online platform via MS Teams

* Finite element analysis basics

« MSC MARC basics

* Material properties

* Forming and welding processes
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Installing and licensing the
software (Marc Mentat

2019 Feature Pack 1)

MSC MARC finite element analysis

Nemzeti =
L'se Tehetség Program EMBER! EROFORRASOK software usage course 2020
MINISZTERIUMA




Bse

MSC Marc units

N-mm-s-K

N-m-s-K (SI)

force

1N

1N

distance

1000 mm

Tm

time

1s

1s

mMass

110" Mg

1kg

stress

110° MPa

1Pa

energy, work

110° Nmm

1J(Nm)

Young's modulus

110"° MPa

1 Pa

density

110" Mg/mm’

1 kg/m3

conductivity (K)

1 Nmm/(mmK)

1W/(mK)

specific heat

110° mm°/(s” K)

11/(kg K)

film coefficient (face film)

110" Nmm/(mm° K)

1W/(m” K)

latent heat

110° Nmm/Mg

1J/kg

thermal expansion coefficient
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MSC Marc stress-strain calculations

- | Engn. |  Engin. |

grang Kirchhof Lagrange
Ubdated Lagranee decomposition Cauch
" True
decomposition Cauch
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* Overview of the program
* Plot control - visible controls settings

* Creating an element
* First creating the nodes, then adding element
* Import from 3D model

* Mesh refinement
 Geometry and Mesh - operations - subdivide

* Platin strain - 2D geometry with thickness
* Job

* Job results settings
e Qutput file - error message decoding
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Exercise 1&2
Deforming a simple object
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* Fixed x=0 displacement on bottom

* Fixed y=0 displacement from left bottom

* Fixed y=0.02 displacement on top sides
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Command > *post_next
Command > *set_defmag 30

Enter uniform deformation scale factor : *post_contour_bands
Enter uniform deformation scale factor : *set_autorange on

Command >



* Fixed x=0 displacement on bottom

* Fixed y=0 displacement from left bottom

* Fixed y=0.02 displacement on top line
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Enter apply name :
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Enter add apply node list :
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Exercise 3&4 - Beam
Explained step-by-step
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* Fixed x=0, y=0 and z=0 displacement on left side

* Point load (y direction) on right end
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Exercise 4

* Fixed x=0, y=0 and z=0 displacement on left side
* Point load (y direction) on right end
* Mesh refinement for better simulation results

N My |[Nemzeti % MSC MARC finite element analysis
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Homework T
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* Simulate the pressure effect on the
tube.

* Use line element, expand and edge
load commandes.

\
\

s/=10 mm

N My [Nemzeti % MSC MARC finite element analysis
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Tips and tricks for the
exercises of Part 2

Nemzeti % MSC MARC finite element analysis
Tehetség Program EMBERI EROFORRASOK software usage course 2020
MINISZTERIUMA




Tips and tricks

* Selection control: set edge flood to 60°. If the angle between 2
edges are smaller than the set value, when 1is selected, both
are.

* Multi-Criteria stepping: the software sets the time steps, if the
change is fast, the steps become shorter, if the change is slow,
the steps become longer.

* |f anything goes wrong, hit Check.

 Automatic meshing: tri mesh and tetra mesh can mesh
anything, but a little more inaccurately than quad mesh.
However, quad mesh is not always applicable.

N ~|Nemzeti % MSC MARC finite element analysis
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Tips and tricks

* For 3D models, it is recommended to use a different software,
Aypermesh, but Marc can also mesh the models about fine.

* Plain stress mode: no stress in direction Z.
 Plain strain mode: no strain in direction Z.

* |f near a stress concentration, a high stress is simulated, it is
only prompt if more than one element has the same stress
level.

* When importing an igs file, the 2 bottom boxes should be
checked.

N My (Nemzeti % MSC MARC finite element analysis
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Tips and tricks

* Friction can be added in contacts - contact interactions.

* Separation: it is used when 2 surfaces are in contact, defines
the needed stress value to separate them (glued surfaces).

* |If displacement/speed is set in contacts, it is not needed to fix
the geometric features with boundary conditions

* Job: Contact Control:
* Node to segment - the values are only calculated in the nodes

 Segment to segment - calulate the segments of the meshed body:
needs more computing but the results are more accurate

* Friction: Coulomb/ Shear (Kudo) = Bilinear/Arctangent (2nd better)

N ~|Nemzeti % MSC MARC finite element analysis
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Tips and tricks

 Advanced Contact Control: Contact Tolerance Bias Factor can
be set: Node can be iterated over the surface - if it falls in the
width, the contact type is changed to touching. 0.95 means 5%
on the outside of the surface and 95% on the inside. By this,
nodes inside the surface (in the tool) can be avoided.

* Analysis Options: If large strain is needed, Updates Lagrange
shoul be the computing mode.

* Inside Job: Element type: automatically set, but can be
changed.

* |f table is set for a material, yield stress should be 1, this is the
multiplicator for the table.
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Exercise 5
Thin sheet
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* Symmetry on lower edge A T T T T T T T T T A
| ) (0;10) (10;10)
* Thickness =1 mm p =-100 N/mm

* Higher density mesh needed at the
stress concentration.

Thin sheet

N My [Nemzeti % MSC MARC finite element analysis
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Exercise 6
Sealing assembly
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* AXis symmetry

* Contact bodies, only the Cu sealing is
meshed

* From IGS model | upper plate

lower plate
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e Thickness =T mm

* Same as exercise 4, but simulating the whole
sheet.

 Compare the results to the results of exercise
4,

ARENARRENA

(0;10)
p=-100 N/mm
(8;0)<
(0;-10) p=-100 N/mm

\

I

|

(10;10)

(10;2)

(10;-2)

(10;-10)
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* Material: Cu, elastic anf plastic strain

* Same as exercise 4, but simulating the whole sheet.
 Compare the results to the results of exercise 4.

100 |
-------- 50
— \

) — -
o
1000
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Tips and tricks for the
exercises of Part 3
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Tips and tricks

* If a highly elastic material is used (eg. rubber), type should be
set to Mooney

* Expand command can be used in the results file - only to the
current step — good for visualization

* For symmetry command: 1 point and a normal vector is needed
- Sweep after!

* For calculating 2D crack: K1 - Toolbox — New Crack - 2D VCCT
- set, select 1 node

* In Job: select K1, VCCT
* J-Integral can be also calculated

N ~|Nemzeti % MSC MARC finite element analysis
G'.,se Tehetség Program BMBER! EROTORMASOK software usage course 2020




Tips and tricks

* Axis symmetric simulations: only x axis can be the symmetry
axis, geometry can only be drawn in the positive y part of xy
nlane

* Remesh is better with tri mesh.

 Remeshing: Andvanced

* Strain change: maximum strain of element before remeshing
 Distortion: effective maximum strain

* Penetration: if the elements would overlap, remeshing
 Parameters: length of element can be set

* Overlapping on purpose: contact table - interference fit
parameter (drawing to nominal dimensions)

N ~|Nemzeti % MSC MARC finite element analysis
Gbse TehetSég Program EMBERI EROFORRASOK SOftwa e Usage course 2020
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Exercise /
Sealing assembly (O-ring)
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Exercise 7

* AXis symmetry
* Contact bodies, only the rubber O-ring is meshed
* From IGS model

 Only elastic deformation upper plate

lower plate

N My |[Nemzeti % MSC MARC finite element analysis
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Some stress remains, but no

plastic deformation
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Exercise 8
Thin sheet with crack
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Exercise 8

ool LLTTTTT T foono

e Thickness =1 mm p = -100 N/mm

(10;2)
(80) <
(10;-2)

e Same as homework 2, but a crack is simulated
to the notch.

(0:-10) p=-100 N/mm (10:-10)

I
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Exercise 9
Compression
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 Compression between flat plates
* Al 2024 - AlCuMg?2
* Room temperature: kr = 336 - ¢

* Remeshing

0.1547

H=10
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Tips and tricks for the
exercises of Part 4
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Tips and tricks

* Welding in 2D - 1 section
* ToolBox — Weld Path

* Loadcase - Solution control
* Non positive definite - if the computing stops due to the DoF-s, this

lets through
* Pay attention to wrong result nodes - the computing can stop due to
them
* Transform into 3D - expand - almost everything can be
transformed
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Exercise 10
Welding in 2D
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* 2D welding - 1 section
 Thermal+structural job
* Without welding filler metal

s =10
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Welding in 3D
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* 3D welding - whole process

 Thermal+structural job

* Without welding filler metal

* Temperature tracking during

welding
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* Fixed x=0 and z=0 displacement on left side

* y=10 amplitude on left side at 10 Hz frequency
* Dynamic transient loadcase
* Only elastic deformation, 2D plane strain
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Exercise 14

* Fixed x=0, y=0 and z=0 displacement on left side
* Dynamic modal analysis, eigenfrequencies
* 2D plane strain
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* Fixed x=0, y=0 and z=0 displacement on left side

* Dynamic modal analysis, eigenfrequencies
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— 1

N My |[Nemzeti % MSC MARC finite element analysis
G'.,se Tehetség Program EMBER EROFORRASOK software usage course 2020




Wl Marc Mentat 2019 Feature Pack 1 i b1.416: tartod
<* File Select View Tools Mode Window Help

:a -H E E Ll M HZ. Dk'q' IR mﬁ?ﬁ l L3 'i;: 'H!‘”ﬁ Analysis Class | Structural

Geometry & Mesh Tables & Coord. Syst. Geometric Properties Material Properties Contact Toolbox Links Initial Conditions Boundary Conditions Mesh Adaptivity Loadcases Jobs Results

Model Plot Design Plot Length Unit ¥ | | Sample Points Tools Animation
2 Path Plot | Generalized XY Flot Geometry Distance  Movies
(7]
'E_ History Plot  Global Variables Report Writer
b=
=
: e : . H
Model List S RPLP¥EE -+t A/ ST XA OIS S S
d Inc: 0O &8
Time: 0.000e-+00 L
Deformed Shape fj ™™
~~
Settings .
W]
Style Deformed b -
N
Model Clipping 1.000e+00 )
]
Settings
Scalar Flot 9,000e-01 .
Settings ﬂ’ -
Style Contour Bands - 5.000e-01 ol
Scalar | Equivalent Von Mises Stress l £
Vector Plot 7.000e-01 e
Settings
Style off - 6,0008-01
Vector | Digmlacement
Tensor Plot 5.000e-01
Settings
Stle | off h 4.000e-01
Tensor
Beam Diagram 3.000e-01
Settings |k
s off b 2 2,000e-01
[ Unpost [ Isolate DDelta
Track Plot Flowlines '- 1.000e-01
|
Ok
0,000+00 ¥
Max: 0.000e+00 @Maode 1 job1
-] Min: 0.000e+00 @Mode 1 Equivalent Yon Mises Stress 1
[
2 Command > *post_prev
2 Command > *post_prev
5 Command > *post_prev
= Command > *post_prev

Dialog

Dynamic Menu  Model Navigator Command =

Ready



“ Marc Mentat 21 < i J artodin
“ File Select
: ! |4 H E E L e B . H i" i? Analysis Class | Structural

Geometry & Mesh Tables & Coord. Syst.  Geometric Properties Material Properties Contact Toolbox Links  Initial Conditions Boundary Conditions Mesh Adaptivity Loadcases Jobs Results

Model Plot Design Plot Length Unit ¥ | | Sample Points Tools Animation
E Path Plot Generalized XY Flot Geometry Distance  Movies
o
'E_ History Plot  Global Variables Report Writer
5
=
: = g 7 5
= AP ¥CE~+ |t /A 99 P TXXBBHIOCSS S
] Inc: O:1 -
[E .
. Tirme: 0.000e-+00 ‘# '3
Deformed Shape ‘ Freq: 9.809e+00 j LA
Y
Settings ‘ =
]
Style Deformed v " -
~
Model Clipping “ 6.872e+01 )
]
Settings ‘ .
—m—
a2
Scalar Plot i 6,185e+01 ‘
Settings -~ . o —
Style Contour Bands it - 5. 495e+01 II{“ -
Scalar | Equivalent Von Mises Stress l £
Vector Plot +.811e+01 T
Settings 4
Style Off - # 4,124e+01
<=
Vector | Displeeement |
a
4
-
Tensor Plot ‘ 3.436e+01
Settings
y | &
Stle | off - L 2.743e-+01
Tensor L
: b
Beam Diagram 2.062e+01
Settings |k
B off i A 1,375e-+01
[ Unpest [ Izolate Opelta
6,575e+00
Track Plot Flowlines E ®
Ok
2,429 -03 i
Max: 6.872e+01 @MNode 3 lcasel
k] Min: 2.429e-03 @Mode 1731 Equivalent Yon Mises Stress 1
[l
2 Command > *post_prev
2 Command > *post_prev
z Command > *post_prev
2 Command > *post_next

Dialog

Dynamic Menu  Model Navigator Command =

Ready



ntat

Select View Tools

Bwke RE O 5

Geometry & Mesh Tables & Coord. Syst.

eature P

Mode

Model Plot Design Plot Length Unit ™
2 Path Plot Generalized XY Plot
(7]
'E_ History Plot  Global Variables
I
=
Model List
[E
Deformed Shape
Settings
Style Deformed -
Model Clipping
Settings
Scalar Plot
Settings
Style Contour Bands -
Scalar | Equivalent Von Mises Stress
Vector Plot
Settings
Style Off -
Vector | Digmlacement
Tensor Plot
Settings
Style Off -
Tensor
Beam Diagram
Settings
Style Off -
[ Unpost [ Isolate E] Delta
Track Plot Flowlines
Ok
5
m
2
S
=
o
=3
=]
=

Dynamic Menu  Model Navigator

Ready

‘Window

HZ D\'*' LI mﬁ?ﬁ l L3 'Q‘H*”h Analysis Class | Structural

Geometric Properties Material Properties Contact Toolbox Links Initial Conditions Boundary Conditions Mesh Adaptivity Loadcases Jobs Results

Help

Sample Points Tools Animation

Geometry Distance  Movies

Repaort Writer

&)

HEPLPUBB~~ 1 /A O9F XX BAOIOEOS S S

Inc: iz

Time: 0,000e-+00 '3

Freq: 4.154e-+01 ™
~~
i 1
| &
-
Linr)

2,906e+02

2.583e+02
2,260e+02

1.935e+0z2

] &
- >
B -

B =
‘ 3.22%9:+02 - >
: -

- [+
-~

= L

4

#

1.615e+0z2

1.292e+02

9.691e+01

Ll

i £, 463e+01

F234e+01

»~

-

6, 004e-0z

Max: 3.2292+02 @hode 2 lcasel

Min: 6.004e-02 @Mode 101 Equivalent Won Mises Stress

Command > *post_prev
Command > *post_prev
Command > *post_next
Command > *post_next

Dialog

Command =



ntat

eature P

Select View Tools Mode Window

Bwd BRR OO 5

Geometry & Mesh Tables & Coord. Syst.

Help

HZ Dk'*' . ’ mﬁ?ﬁ l ‘. “’Hhh Analysis Class | Structural

Material Properties Contact Toolbox Links Initial Conditions Boundary Conditions Mesh Adaptivity Loadcases Jobs Results

Geometric Properties

J)

{

Tools Animation
Geometry Distance  Movies
Repaort Writer

HEPLPUBB~~ 1 /A O9F XX BAOIOEOS S S

Ll

»~

Inc: i3
Time: 0,000e-+00
Freq: 6.145e+01

4. 060e-+02

3.655e+02

3.249e+02

Z.8345e+02

Z.437e+02

2.031e+02

1.625e+0z2

1.219e+0z2

i 128e+01

4,06%e+01

9.043e-02

Max: 4.060e+02 @hode 2 lcasel

Min: 9.043e-02 @Mode 1731 Equivalent Won Mises Stress

-

Model Plot Design Plot Length Unit ¥ | | Sample Points
2 Path Plot Generalized XY Plot
(7]
E History Plot  Global Variables
I
=
Model List
[E
Deformed Shape
Settings
Style Deformed -
Model Clipping
Settings
Scalar Plot
Settings
Style Contour Bands -
Scalar | Equivalent Von Mises Stress
Vector Plot
Settings
Style Off -
Vector | Digmlacement
Tensor Plot
Settings
Style Off -
Tensor
Beam Diagram
Settings
Style Off -
[ Unpost [ Isolate D Delta
Track Plot Flowlines
Ok
5
m
2
S
=
o
=3
=]
=

Dynamic Menu  Model Navigator

Ready

Command > *post_prev
Command > *post_next
Command > *post_next
Command > *post_next

Dialog

Command =




¥ File

Select View Tools Mode Window

Bwd RR OO 5

Geometry & Mesh  Tables & Coord. Syst.

cati

Help

HE % WY QG

Geometric Properties  Material Properties  Contact Toolbox Links  Initial Conditions Boundary Conditions Mesh Adaptivity Loadcases Jobs Results

’ H 4‘! ﬁ Analysis Class | Structural

Tools Animation
Geometry Distance  Movies
Report Writer

> APP¥IBB 1t ISP ELXX ABEIIETSSS S

Inc: 4
Tirme: 0.000e-+00
Freq: 1.720e+02

1. 104e+03

9,933e+02

8.530e+02

FFETe+0z2

6.624e+02

5.521e+02

4.419e+02

3.316e+02

2.2135e+02

1.110e+02

6.745e-01

Max: 1.104e+03 @MNode 2 lcasel

Min: 6,745e-01 @Mode 1731 Equivalent Won Mises Stress

-

Model Plot Design Plot Length Unit ¥ | | Sample Points
E Path Plot Generalized XY Plot
o
i History Plot  Global Variables
m
=
Model List
Deformed Shape
Settings
Style Deformed h
Model Clipping
Settings
Scalar Plot
Settings
Style Contour Bands -
Scalar | Equivalent Von Mises Stress
Vector Plot
Settings
Style Off -
Vector | Displscement
Tensor Plot
Settings
Style Off -
Tensor
Beam Diagram
Settings
Style Off -
[ Unpest [ Izolate Ooelta
Track Plot Flowlines
Ok
o
B
=2
[
=
o
=3
o
=

Dynamic Menu  Model Navigator

Ready

Command > *post_next
Command > *post_next
Command > *post_next
Command > *post_next

Dialog

Command =




eature P
“® File Select View Tools Mode Window Help

;n -H E E Lalg ’_ I‘—’IZ D\'*' " m l w ."Hhﬁ Analysis Class | Structural

Geometry & Mesh Tables & Coord. Syst.  Geometric Properties Material Properties Contact Toolbox Links  Initial Conditions Boundary Conditions Mesh Adaptivity Loadcases Jobs Results

Model Plot Design Plot Length Unit ¥ | | Sample Points Tools Animation
E Path Plot Generalized XY Flot Geometry Distance  Movies
o
'E_ History Plot  Global Variables Report Writer
D
=
i el A H - H
Model List S APLWEE -+t AT XN AT SISIS SR
] Inc: 5 -
[E
. Tirme: 0.000e-+00 # ls
Deformed Shape ‘ Freq: 2.575e+02 ﬁ LA
o
Settings ‘ =
| s ]
Style Deformed h ‘ -
(]
Model Clipping n 1.941e+03 .
]
Settings ‘ .
—m—
W
Scalar Plot ‘ 1.747e+03 ‘ .
Settings - 1’ -
Style Contour Bands v 1,553e+03 e =
- e
Scalar | Equivalent Von Mises Stress l £
Vector Plot =x 1.359e+03
Settings 4
Style Off - # 1.166e+03
-
Vector | Displeeement |
a
4
-
Tensor Plot ‘ 9.717e+02
Settings
Styl | 8
Ve Off i 7.778e+02
Tensor L
: b
Beam Diagram 5.83%+02
Settings |k
B off i A 3.901e+02
[ Unpest [ Izolate Opelta
1.962e+02
Track Plot Flowlines E :
Ok
2.331e+00 i
Max: 1.941e+03 @MNode 2 lcasel
k] Min: 2.331e+00 @Node 1717 Equivalent Yon Mises Stress 1
[l
2 Command > *post_next
2 Command > *post_next
z Command > *post_next
2 Command > *post_next

Dialog

Dynamic Menu  Model Navigator Command =

Ready



‘I"-.-'1ar|: Mentat 2019 Feature Pack 1 (64 Meducationmar emez_teljes_jobl.t16: tartodin_3_3d_job1.t16 - [Model
<* File Select View Tools Mode Window Help

. -'H B‘; F"; Ll ’_ HZ D\'*' . v mﬁzﬁl L ’”hh Analysis Class | Structural

Geometry & Mesh Tables & Coord. Syst. Geometric Properties Material Properties Contact Toolbox Links Initial Conditions Boundary Conditions Mesh Adaptivity Loadcases Jobs Results

Model Plot Design Plot Length Unit ¥ | | Sample Points Tools Animation
2 Path Plot Generalized XY Flot Geometry Distance  Movies
(7]
E History Plot  Global Variables Report Writer
b=
=
Model List el i y i
s APPY¥ER 1t/ /9P XXX BT ISISS
Inc: 6 .
‘ Time: 0,000e-+00 # g
Deformed Shape ' Freq: 2.991e+02 ™
) ~~
Settings ' o
Style Deformed - ‘ _
Model Clipping ‘ 1.949e+03
Settings '
Scalar Plot ‘ 1.755e+03
Settings -
Style Contour Bands - - 1.5618+03
Scalar | Equivalent Von Mises Stress
Vector Plot = 1.366e+03
Settings 4
Style off b # 1.172e+03
<=
Vector | Dspleement 0000 | 7T
i
4
q
Tensor Plot q 9.782e+02
Settings
-
Stle | off - : 7.841e+02
Tensor b
: B
Beam Diagram 5.900e+02
Settings |k
iz Off e I 3,959-+02
[ Unpost [ Isolate D Delta
Track Plot Flowlines '.! 2 Dige+z
Ok
7.e90e+00 ¥
Max: 1.9492+03 @hode 699 lcasel
-] Min: 7.690e+00 @Mode 7244 Equivalent Yon Mises Stress 1
[
2 Command > *post_next
2 Command > *post_next
5 Command > *post_next
= Command > *post_next

Dialog

Dynamic Menu  Model Navigator Command =

Ready



< File

Bwd BRR OO 5

Geometry & Mesh Tables & Coord. Syst.

Select View Tools Mode Window

Geometric Properties

Help

Design Plot Length Unit ¥ | | Sample Points

Model Plot
2 Path Plot Generalized XY Plot
(7]
% History Plot  Global Variables
I
=
Model List
Deformed Shape
Settings
Style Deformed -
Model Clipping
Settings
Scalar Plot
Settings
Style Contour Bands -
Scalar | Eguivalent Von Mises Stress
Vector Plot
Settings
Style Off -
Vector | Digmlacement
Tensor Plot
Settings
Style Off -
Tensor
Beam Diagram
Settings
Style off -
[ Unpost [ Isolate D Delta
Track Flot Flowlines
Ok
=
"
2
=}
=
o
=3
o
=

Dynamic Menu  Model Navigator

Ready

Tools Animation
Geometry Distance  Movies
Repaort Writer

Initial Conditions

Boundary Conditions

HZ D\'q' L4 mﬁ?ﬁ . L3 'i’”hh Analysis Class | Structural

Material Properties Contact Toolbox Links

Mesh Adaptivity Loadcases Jobs Results

S WALINEE ~+ | t /I BBHODOOS S S

Time: 0,000e-+00
Freq: 3,369e4+02

2,095e+03

1.8862+03

1.676e+03

1.467e+03

1.258e+03

1.049e+03

i, 395e+02

6, 302e+02

4. 210e+02

Z2.117e+02

Z,458e-+00

Max: 2.095e+03 @Mode 2

Min: 2.4582+00 @Mads 1731

lcasel

Equivalent Won Mises Stress

-

Command > *post_next
Command > *post_next
Command > *post_next
Command > *post_next

Dialog

Command >




Geometry & Mesh  Tables & Coord. Syst.

Geometric Properties  Material Properties

)

Contact Toolbox Links

Tools Animation
Geometry Distance  Movies
Report Writer

L -
‘G

Initial Conditions

, ” a'! ﬁ Analysis Class | Structural

Boundary Conditions

Mesh Adaptivity Loadcases Jobs Results

MPRLP¥ESB =+t IO XX BT OSSSS

e o~ Y N

Inc: &
Tirme: 0.000e-+00
Freq: 5.S66e+02

3,350e+03

3016e+03

2.651e+03

2.347e+03

2.013e+03

1.675e+03

1.544e+03

1.009%e+03

6.751e+02

3.407e+02

6.365e+00

Max: 3.350e+03 @Node 2

Min: &,3652+00 @Mods 1731

lcasel

Equivalent Won Mises Stress

i

Model Plot Design Plot Length Unit ¥ | | Sample Points
E Path Plot Generalized XY Plot
o
% History Plot  Global Variables
m
=
Model List
Deformed Shape
Settings
Style Deformed h
Model Clipping
Settings
Scalar Plot
Settings
Style Contour Bands -
Scalar | Equivalent Von Mises Stress
Vector Plot
Settings
Style off -
Vector | Displscement
Tensor Plot
Settings
Style off -
Tensor
Beam Diagram
Settings
Style Off -
[ Unpest [ Izolate Ooelta
Track Plot Flowlines
Ok
o
B
=2
[
=
o
=3
o
=

Dynamic Menu  Model Navigator

Ready

Command > *post_next
Command > *post_next
Command > *post_next
Command > *post_next

Dialog

Command =




eature P
“® File Select View Tools Mode Window Help
.

;n -H B‘, E‘, Lalg ’_ I‘—’IZ D\'q' " m q’#hh Analysis Class | Structural

Geometry & Mesh Tables & Coord. Syst.  Geometric Properties Material Properties Contact Toolbox Links  Initial Conditions Boundary Conditions Mesh Adaptivity Loadcases Jobs Results

Model Plot Design Plot Length Unit ¥ | | Sample Points Tools Animation
E Path Plot Generalized XY Flot Geometry Distance  Movies
o
'E_ History Plot  Global Variables Report Writer
E
i - wall N ] H ul H
Model List S APLWEE -+t AT XN AT SISIS SR
] Inc: 19
[E
. Tirme: 0.000e-+00
Deformed Shape ‘ Freq: 7.086e+02
Settings '
Style Deformed h ‘
Model Clipping n 5.149e+03
Settings ‘
Scalar Plot ‘ +8308+03
Settings -~
Style Contour Bands v - 4,123e+03
Scalar | Equivalent Von Mises Stress
Vector Plot =x 3.610e+03
Settings 4
Style Off - # 3.096e+03
-
Vector | Displeeement |
d
4
-
Tensor Plot ‘ 2.583e+03
Settings
-
Stle | off - L 2.070e-+03
Tensor L
: b
Beam Diagram 1.557e+03
Settings |k
Style off R e 1.044e+03
[ Unpost [ Isolate E]Delta
5.30%+02
Track Plot Flowlines '.: :
Ok
1.776e+01 i
Max: 5.149:4+03 @Node 625 lcasel
k] Min: 1.776e+01 @Node 105 Equivalent Yon Mises Stress 1
[l
2 Command > *post_next
2 Command > *post_next
z Command > *post_next
2 Command > *post_next

Dialog

Dynamic Menu  Model Navigator Command =

Ready



ntat

¥ File Select View Tools

B RE OO

Geometry & Mesh Tables & Coord. Syst.

eature P

Mode

Window Help

HZ D\'q' L4 mﬁ?ﬁ . L3 'ﬁ’”hh Analysis Class | Structural

Geometric Properties

Material Properties Contact Toolbox Links

Tools Animation
Geometry Distance  Movies
Repaort Writer

HEPLPUBB~~ 1 /A O9F XX BAOIOEOS S S

Initial Conditions

Boundary Conditions

Mesh Adaptivity Loadcases Jobs Results

Inc: O:10
Time: 0,000e-+00
Freq: &.310e4+02

4,860-+03

4,375e-+03

3.891e+03

3.406e-+03

2,921e+03

2,437e+03

1.952e+03

1. 467e+03

9.528e+02

4,981e+02

1.346e+01

Max: 4.860e+03 @Mode 2866

Min: 1.346e+01 @Mode 1737

lcasel

Equivalent Won Mises Stress

i

Model Plot Design Plot Length Unit ¥ | | Sample Points
2 Path Plot Generalized XY Plot
(7]
% History Plot  Global Variables
b=
=
Model List S
o
Deformed Shape '
Settings '
Style Deformed - ‘
Model Clipping '
Settings '
Scalar Plot ‘
Settings -
Style Contour Bands - -
Scalar | Equivalent Von Mises Stress
Vector Plot =
Settings 4
Style Off - #
<=
Vector | Dspleement 0000 | 7T
i
|14
Tensor Plot P
Settings
Style Off -
Tensor bl
B
Beam Diagram 4
Settings ||
Style off - Py
[ Unpost [ Isolate Ooelta 1
Track Plot Flowlines h
Ok
5
B
=]
S
=
o
=3
=]
=

Dynamic Menu  Model Navigator

Command > *post_next
Command > *post_next
Command > *post_next
Command > *post_next

Dialog

Command =




* Fixed x=0 and z=0 displacement on left side

* y=10 amplitude on left side at 61 Hz frequency
* Dynamic transient loadcase
* Only elastic deformation, 2D plane strain
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Eigenfrequencies

e 2D vs 3D

* In 2D, some eigenfrequencies are missing
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