
Progettazione Assistitia di 
Organi di Macchine

Sara Mantovani 
sara.mantovani@unimore.it



Agenda

Finite Element Modelling

MSC Marc Mentat

Thin-walled profile in torsion

Thin-walled profile in torsion UPDATE

Mesh convergence

References

228/03/2019



Agenda

Finite Element Modelling

MSC Marc Mentat

Thin-walled profile in torsion

Thin-walled profile in torsion UPDATE

Mesh convergence

References

328/03/2019



428/03/2019

The Finite Element Method may be described as a systematic procedure
through which any function is approximated by a discrete model.
The function is defined over some region in space over which it is
continuous. This discrete model consists of a set of values of the given
function at a finite number of points in its domain, together with piecewise
approximations of the function over a finite number of subdomains.
These subdomains are known as finite elements, and the approximation
to the function is made locally over each finite element.
These local approximations are uniquely defined in terms of the discrete
values of the function at preselected points on the elements known as
nodal points, or simply nodes.

Finite Element Modelling
What? Why?
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The finite element model is constructed using the following steps:
• A finite number of points are identified in the function's domain, and
the values of the function specified at these points. These points are
generally known as nodal points, or simply node.
• The domain is divided into a finite number of subdomains called
finite elements. These are usually of a simple shape, for example
triangles or rectangles in two-dimensional space, and tetrahedra or
hexahedral in three dimensions. The model of the actual domain can be
considered as an assemblage of the finite elements connected together
appropriately at the nodes on their boundaries.
• The given function is approximated locally over each element by
continuous functions which are uniquely defined in terms of the values of
the function (and possibly its derivatives) at the nodes on each element.

Finite Element Modelling
What? Why?
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Finite Element Modelling
What? Why?

Finite Element formulation defines a relationship between
external forces applied to certain points of a generic element,
and the displacements that these forces induce at the same
points.
The points that are used to apply forces and evaluate the
corresponding displacements are called nodes.

F=kx

Actually, a single finite element could be compared to a simple
spring where the force is equal to the stiffness times the
displacement.
The “only” difference is related to the fact that a simple spring
usually exhibits one degree of freedom while a generic finite
element exhibits a higher number of degrees of freedom
(depending on the element type).
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Finite Element Modelling
What? Why?

In the following, the stiffness matrix of the
simple plane triangular element is derived.
A typical triangular element is shown in
figure with corner nodes i, j and k
numbered in counterclockwise order. The
(x,y) displacement components at nodes i,
j and k are (ui,vi), (uj,vj) and (uk,vk)
respectively.
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Marc: pre-processing and post-processing software
Mentat: no-linear solver 

MSC Marc Mentat
Open the software in Linux 

Open a terminal
o Type mentat2013.1 -ogl -glflush
o Press Enter
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MSC Marc Mentat
Files 

Input file: .mud or .mfd
Graphic view
Input file: .dat
Text format

Output file: .t16 or .t19
Graphic view
Output file: .log or .out
Text format

Optional file: .proc
It is a text file that allows the automatic setup model to be built
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MSC Marc Mentat
Open Input File

The file is generically named model5.mud

The menu FILES allows the files to be managed:
OPEN, SAVE, RENAME, MERGE, …



1228/03/2019

MSC Marc Mentat
Open Input File 

The file is generically named model5.mud

To save a file or to rename a file go to FILE

It is noted that to manage a file the
directory must be specified by the menu
CURRENT DIRECTORY.

The file path must contain lower case
letters and the spacing must be substituted
by the _ «underscore».
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MSC Marc Mentat
Open Input File

The file is generically named model5.mud

To save a file or to rename a file go to FILE

e.g.: telaietto_sistema_riferimento.mfd
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MSC Marc Mentat
Save and Save as …

The file is generically named model5.mud

To save a file or to rename a file go to FILE

Save is used to overwrite an existing file;

Save as … is used to save a new file;

in a well defined directory.
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MSC Marc Mentat
Save and Save as …

The file is generically named model5.mud

To save a file or to rename a file go to FILE

Save is used to overwrite an existing file;

Save as … is used to save a new file or a file with a new name;

in a well defined directory.
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MSC Marc Mentat
Open Output File

POSTPROCESSING: RESULTS

OPEN DEFAULT

This command opens the post file associated with
the current job.

or

OPEN

The command opens a file containing Marc results
and makes it available for use in postprocessing.
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MSC Marc
MAIN MENU

• MAIN MENU (left hand side, area in red)

• TOOLBAR (Area underlined in green)

• COMMAND PROMPT (Lowest area,
highlighted in yellow)
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MSC Marc
MAIN MENU

The MAIN MENU consists in four sections:
PRE PROCESSING: create the problem model
ANALYSIS: perform the numerical analysis
POST PROCESSING: exhibit the results
CONFIGURATION: options e.g. view, colours, …

The order of the main submenus is not random, they
follows the rational steps used to setting up a Finite
Element Analysis.
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MSC Marc
TOOLBAR

UNDO: Torna
indietro di una
ed una sola
digitazione
cancellando i
suoi effetti.

SAVE:mi consente di salvare
i modelli ed i risultati ottenuti
delle cartelle che desidero

FILES: permette di aprire e
chiudere file .mud FILL: centra il modello della

finestra grafica

RESET VIEW: riporta il modello
alla configurazione di partenza sul
pinao xy

TX+, TX-,…, RZ-: Funzioni che
consentono di traslare, ruotare il
modello lungo le direzioni del
sistema globale X, Y, Z a passi
discreti.

ZOOM BOX: mi consente di
visualizzare in dettaglio la zona
di un modello, di un grafico, …
che ho selezionato

IN e OUT: mi focalizzo o mi
allontano dal plot per passi
discreti

HELP: raccoglie una vasta
documentazione relativa alle
caratteristiche del software. Per
migliorarne la consultabilità
alcuni macro-argomenti sono
stati raccolti in Volumi

DYNAMIC MODEL: Se attivo consente di spostare il
modello nella finestra grafica in particolare:

- ZOOM IN o OUT: tasto dx mouse e si trascina il
cursore rispettivamente verso l’interno o l’esterno del
modello;

- ROTAZIONE: cliccando il tasto centrale del mouse;
- TRASLAZIONE: premendo il tasto sinistro del mouse.

PLOT: Consente di plottare o
non plottare i nodi, gli
elementi, … e le etichette
relative sul modello entrando
nei vari sottomenu mediante
SETTINGS.

UTILS: Consente di
esportare i dati di output in
excel, di misurare distanze
(DISTANCE), … . In
questo menu posso
selezionare lo sfondo con
cui visualizzare la finestra
grafica da SNAPSHOT,
PREDEFINED CONTOUR
MAP,..
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MSC Marc
TOOLBAR: UTILS

Evaluate DISTANCE, ANGLE, ….

I can 

UTILS
PROCEDURE
LOAD
thin_walled_profile_in_torsion.proc
OK
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MSC Marc
TOOLBAR: UTILS

START and STOP
run automatically the procedure

STEP
runs the procedure line by line

QUIT 
Abandons the procedure execution
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MSC Marc
TOOLBAR: UTILS

Evaluate DISTANCE, ANGLE, ….

Setting the modelling area with white background
UTILS
SNAPSHOT
Predefined colormaps
2
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MSC Marc
TOOLBAR: UTILS

Setting the modelling area with white background
UTILS
SNAPSHOT
Predefined colormaps
2 (choosing the 1, the background returns black)

Capture and save an image
UTILS
SNAPSHOT
CREATE A SNAPSHOT FOR VIEW
Choose the file extension that you prefer. 
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MSC Marc
MOUSE GESTURE 

ROTATE
center button

ORIZZONTAL or VERTICAL MOVEMENT 
right button

ZOOM IN or ZOOM OUT
left button

When in the TOOLBAR 
 DYNAMIC MODEL  
is switched on.
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Thin-walled profile in torsion
The problem

Open thin walled rectangular cross section profile where a crack is present at the lateral wall,
a twist is imposed at the extremities of the profile.
Evaluate the torsional stiffness and the stress field occurring on the profile for the twist
loading condition imposed by a rotation of 0.001 rad/mm, and the axial profile length (l) is
equal to 40 mm.
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Thin-walled profile in torsion
The problem
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Thin-walled profile in torsion
MESH GENERATION

Definition of the crucial points that define
the section

MESH GENERATION
NODES: ADD
0 0 0
19 0.05 0
19 59 0
-19 59 0
-19 0 0 
RESET VIEW 
FILL
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Thin-walled profile in torsion
MESH GENERATION
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Thin-walled profile in torsion
MESH GENERATION

ADD: This command adds a node, element, point,
curve, surface, solid at the specified location.
REM: This command removes nodes from the
model. You must specify a list of
nodes.
EDIT: This command allows you to relocate an
existing node. You must specify node, element,
point, curve, surface, solid and its new coordinates.
SHOW: This command displays information about
the specified node, element, point, curve, surface,
solid at the prompt command.
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Thin-walled profile in torsion
MESH GENERATION

Midsurface definition by 1D elements.
Any element is defined between two
nodes, in this model three curves are
adopted: AB, BC, CD.

MESH GENERATION
ELEMENT CLASS: LINE (2)
CURVES: ADD
Select node A
Select node B
Select node B
Select node C
Select node C
Select node D
RESET VIEW
FILL
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Thin-walled profile in torsion
MESH GENERATION
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Thin-walled profile in torsion
MESH GENERATION

Nodes labelling check:

PLOT
NODES: SETTING
 LABELS
REGEN
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Thin-walled profile in torsion
MESH GENERATION
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Thin-walled profile in torsion
MESH GENERATION

Curves labelling check:

PLOT
CURVES: SETTING
 LABELS
 DIRECTIONS
REGEN
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Thin-walled profile in torsion
MESH GENERATION
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Thin-walled profile in torsion
MESH GENERATION

Curve division:

MESH GENERATION
AUTOMESH
PRELIMINARY: CURVE DIVISIONS
TYPE: UNIFORM
INPUT: TARGET LENGTH
TARGET LENGTH: 20
APPLY CURVE DIVISIONS
ALL: EXIST

The curve division is defined my the engineering
practice, and it is strictly related to the elements
mesh size.
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Thin-walled profile in torsion
MESH GENERATION
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Thin-walled profile in torsion
MESH GENERATION

From curves to elements:

MESH GENERATION
AUTOMESH
PRELIMINARY: CURVE DIVISIONS
CHOOSE: CURVE MESHING
LINE ELEMS: MESH CURVES
ALL: EXIST
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Thin-walled profile in torsion
MESH GENERATION
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Thin-walled profile in torsion
MESH GENERATION

From 1D elements to shell elements

MESH GENERATION
EXPAND
TRASLATIONS:
0 0 20
REPETITIONS
2
MODE: REMOVE
ELEMENTS
ALL:EXIST

The elements size is defined my the engineering practice, and it is
related to average size of the component under scrutiny. In the
present model, along the Z axis, we decide to adopted two
elements to maintain the elements almost squared.
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Thin-walled profile in torsion
MESH GENERATION
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Thin-walled profile in torsion
MESH GENERATION

MODE:
REMOVE specifies that the elements specified in
an expand_elements command will be
removed from the model upon completion of the
command.

SHIFT specifies the elements in an
expand_elements command to be shifted to
the final position upon completion of the command.

SAVE specifies the elements in an
expand_elements command to be saved upon
completion of the command.
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Thin-walled profile in torsion
MESH GENERATION

For geometry view-point, the rectangular open
profile is symmetric respect to xz plane with
normal vector the y axis.

MESH GENERATION
SYMMETRY
SYMMETRY PLANE
POINT
0 0 0
NORMAL
0 1 0
ELEMENTS
ALL:EXIST
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Thin-walled profile in torsion
MESH GENERATION

The lateral crack is
difficult to be
detected.
However, either by
adopting the node
labelling plot, or by
a zoom box it might
be easily checked.
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Thin-walled profile in torsion
MESH GENERATION

Zoom box
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Thin-walled profile in torsion
MESH GENERATION

The SWEEP contains commands for cleaning up the
model. There are commands for removing coincident
entities, renumbering entities, and removing unused
entities. Entities affected by these commands include
points, curves, surfaces, nodes, and elements. The
number of the entities deleted is collected in the
prompt area.

MESH GENERATION
SWEEP
TOLERANCE: 0.0001 (default value)
NODES
ALL:EXIST
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Thin-walled profile in torsion
MESH GENERATION
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Thin-walled profile in torsion
MESH GENERATION

The nodes located at a 
distance that overcome
the tolerance threshold
are deleted, the further
remain inalterated. 
Therefore,  the lateral
crack remains. 
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Thin-walled profile in torsion
GEOMETRIC PROPERTIES

Assignment of uniform thickness
(2 mm) property to the profile. 

MAIN MENU
GEOMETRIC PROPERTIES
NEW
STRUCTURAL 3-D
SHELL
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Thin-walled profile in torsion
GEOMETRIC PROPERTIES

Assignment of uniform thickness
(2 mm) property to the profile. 

NAME
thickness_2mm (optional)
PROPERTIES
THICKNESS: 2
OK
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Thin-walled profile in torsion
GEOMETRIC PROPERTIES

Assignment of the uniform thickness
(2 mm) property to the profile. 

ELEMENTS: ADD
EXIST
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Thin-walled profile in torsion
GEOMETRIC PROPERTIES
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Thin-walled profile in torsion
GEOMETRIC PROPERTIES

Visual check to 
geometric properties
definition

 ID GEOMETRY
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Thin-walled profile in torsion
GEOMETRIC PROPERTIES

Moving to the menu
PLOT SETTING: 
SHELL
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Thin-walled profile in torsion
GEOMETRIC PROPERTIES 3D visual check of

geometric properties

 PLOT EXPANDED
 PLOT OFFSET
 SOLID

The thickness is
equally distributed
from the midshell
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Thin-walled profile in torsion
GEOMETRIC PROPERTIES

At the corner, the visualization differs from the modelling aspect. In fact, the shell 
thickness remains normal to the elements located at the mid-plane, therefore the 
visualization is not coherent with the modelling aspect.

The mid-plane is a reference plane commonly adopted for the evaluation of the 
stress and strain fields of a shell element during FE analysis. However, …   
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Thin-walled profile in torsion
GEOMETRIC PROPERTIES

However, we can modify the reference plane used for the output evaluation by imposing a offset.  

PROPERTIES

 SHELL OFFSET
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Thin-walled profile in torsion
GEOMETRIC PROPERTIES

However, we can modify the reference plane by imposing a offset.  

SHELL OFFSET 
CONTROL

 USED OFFSET

OFFSET -1
OK
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Thin-walled profile in torsion
GEOMETRIC PROPERTIES

However, we can modify the reference plane by imposing a offset, calculated from
the normal vector of each element, and with the magnitude prescribed by te designer.

OFFSET = 0 OFFSET = -1
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Thin-walled profile in torsion
GEOMETRIC PROPERTIES

In the present treatise, the reference surface is assumed to be the 
plane where the nodes lie. 

An offset term is considered that pointwisely shifts the geometric
midsurface with respect to the reference surface. 
A positive offset shifts the midsurface towards the top. 



6428/03/2019

Thin-walled profile in torsion
GEOMETRIC PROPERTIES Check of bottom and 

top surfaces. 

 ID BACKFACES

TOP: blue
BOTTOM: ochre



6528/03/2019

Thin-walled profile in torsion
GEOMETRIC PROPERTIES

MESH GENERATION
CHECK
FLIP ELEMENTS
ALL: EXIST
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Thin-walled profile in torsion
MATERIAL PROPERTIES

MATERIAL
STANDARD
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Thin-walled profile in torsion
MATERIAL PROPERTIES

MATERIAL
STANDARD
NEW
NAME: alluminio
Enter
GENERAL
MASS DENSITY 
2.7e-9
OK

The mass density unit
is tonn/mm3. 
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Thin-walled profile in torsion
MATERIAL PROPERTIES

STRUCTURAL 
YOUNG’S MODULUS 
70000
POISSON’S RATIO
0.3
OK
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Thin-walled profile in torsion
MATERIAL PROPERTIES

ELEMENTS
ADD
ALL: EXIST
 ID MATERIALS
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Thin-walled profile in torsion
MATERIAL PROPERTIES

STRUCTURAL 
TYPE: ELASTIC-PLASTIC  
ORTHOTROPIC
9 MATERIAL CONSTANTS 

A local orientation system must be 
defined!!!!
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Thin-walled profile in torsion
MATERIAL PROPERTIES

PLOT
ELEMENTS: SETTING
DRAW: 
 WIREFRAME
REGEN
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Thin-walled profile in torsion
MATERIAL PROPERTIES

By wireframe visualization,
the element area is defined
by a cross, the orientation is
defined by an arrow located
on the first edge of the
element (direction deifined
by the first to the second
node).

Element local orientation:
A counterclockwise
orientation defines the top
view point.

A clockwise orientation
defines the bottom view
point
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Thin-walled profile in torsion
MATERIAL PROPERTIES: orientation

To align the elements
orientation to a preferred
system

MATERIAL
 ORIENTATIONS
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Thin-walled profile in torsion
MATERIAL PROPERTIES: orientation

To align the elements orientation to a preferred system

MATERIAL
 ORIENTATIONS
NEW

User-defined intersecting plane types, for 2-D elements.
For type uu_plane, the plane determined by 2 user-defined
vectors is intersected with the surface tangent plane.
The first preferred direction is defined by the vector 1. The
third preferred direction is given by the surface normal, and
the second preferred direction is given by the cross product
of the third and first directions (right-hand rule).
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Thin-walled profile in torsion
MATERIAL PROPERTIES: orientation

DIRECTION:
1: RED
2: GREEN 
3: BLUE

The direction 1 would be coherent
with the global axis Z of the model.
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Thin-walled profile in torsion
MATERIAL PROPERTIES: orientation To align the elements

orientation to a preferred
system

MATERIAL
 ORIENTATIONS
NEW
UU PLANE
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Thin-walled profile in torsion
MATERIAL PROPERTIES: orientation To align the elements

orientation to a preferred
system

MATERIAL
 ORIENTATIONS
NEW
UU PLANE
VECTOR 1
0 0 1
VECTOR 2
1 1 0
ELEMENTS: ADD
ALL: EXIST
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Thin-walled profile in torsion
MATERIAL PROPERTIES: orientation To align the elements

orientation to a preferred
system

MATERIAL
 ORIENTATIONS
NEW
UU PLANE
VECTOR 1
0 0 1
VECTOR 2
1 1 0
ELEMENTS: ADD
ALL: EXIST
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Thin-walled profile in torsion
MATERIAL PROPERTIES: orientation

To plot the local
coordinate system
previously defined:

ORIENTATIONS
 COORDINATE

SYSTEM



8128/03/2019

Thin-walled profile in torsion
MATERIAL PROPERTIES: orientation

To plot the local
coordinate system
previously defined:

ORIENTATIONS
 COORDINATE

SYSTEM
DRAW:
 CUSTOM
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Thin-walled profile in torsion
LINKS: RBE2

LINKS = KINEMATIC RELATIONS BETWEEN NODES
The RBE2 is a nodal tie, it is a rigid link type of tie.
A number of tied nodes are rigidly connected to a retained
node (ONLY ONE).
The retained node can have loads and boundary conditions
applied to it.
The tying can be done for separate degrees of freedom or for
all degrees of freedom.
The RBE2 supports large deformations and rotations.

In the present model, the prescribed rotation will be applied to the
retained node of the RBE2, as described in the following.
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Thin-walled profile in torsion
LINKS: RBE2

To create a RBE2:

RBE2
NEW
RETAINED
NODE
104
TIED NODES: ADD
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Thin-walled profile in torsion
LINKS: RBE2

To create a RBE2:

RBE2
NEW
RETAINED
NODE
104
TIED NODES: ADD
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Thin-walled profile in torsion
LINKS: RBE2

To create a RBE2:

RBE2
NEW
RETAINED
NODE
104
TIED NODES: ADD
SET
tied_nodes_z40
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Thin-walled profile in torsion
LINKS: RBE2

To create a RBE2:

RBE2
NEW
RETAINED
NODE
104
TIED NODES: ADD
SET
tied_nodes_z40
DOF:
 1
 2
 6
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Thin-walled profile in torsion
BOUNDARY CONDITIONS

BCs: xy-skew symmetry
definition at coordinate z = 0

BOUNDARY CONDITIONS
NEW
STRUCTURAL
FIXED DISPLACEMENT
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Thin-walled profile in torsion
BOUNDARY CONDITIONS

BCs:xy-skew-symmetry definition at coordinate z = 0

BOUNDARY CONDITIONS
NEW
STRUCTURAL
NAME: skew_symm_xy
TYPE: FIXED DISPLACEMENT
 DISPLACEMENT X
 DISPLACEMENT Y
 ROTATION Z
OK
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Thin-walled profile in torsion
BOUNDARY CONDITIONS

BCs:xy-skew-symmetry
definition at coordinate z = 0

NODES: ADD
SET
skew_symm_nodes_xy
OK
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Thin-walled profile in torsion
BOUNDARY CONDITIONS
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Thin-walled profile in torsion
SKEW-SYMM and RBE2 dof

BOUNDARY CONDITIONS
NAME: skew_symm_xy
TYPE: FIXED DISPLACEMENT
 DISPLACEMENT X
 DISPLACEMENT Y
 ROTATION Z

RBE2
NEW
RETAINED
NODE
104
TIED NODES: ADD
SET
tied_nodes_z40
DOF:
 1
 2
 6

 The rigid element dofs constraints are equal to the skew-symm, therefore,
the retained node of RBE2 might be thought as a skew-symm BCs, free
referring to Z displacement, and free to the rotations associated to Z.
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Thin-walled profile in torsion
BCs: rotation Z prescribed

The imposed rotation Z must
be 0.001 rad/mm, this rotation
relies on the length of the
profile.

BOUNDARY CONDITIONS
NEW
STRUCTURAL
FIXED DISPLACEMENT
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Thin-walled profile in torsion
BCs: rotation Z prescribed

The imposed rotation Z must
be 0.001 rad/mm, this rotation
relies on the length of the
profile.

BOUNDARY CONDITIONS
NEW
STRUCTURAL
FIXED DISPLACEMENT
 TABLES
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Thin-walled profile in torsion
BCs: rotation Z prescribed

The imposed rotation Z must be
0.001 rad/mm, this rotation relies
on the length of the profile.

BOUNDARY CONDITIONS
NEW
STRUCTURAL
FIXED DISPLACEMENT
 TABLES
1 INDIPENDENT VARIABLES
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Thin-walled profile in torsion
BCs: rotation Z prescribed

NEW
TYPE: z0_coordinate
 FORMULA
v1
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Thin-walled profile in torsion
BCs: rotation Z prescribed

PROPERTIES
 DISPLACEMENT X
 DISPLACEMENT Y
 DISPLACEMENT Z
 ROTATION X
 ROTATION Y
 ROTATION Z 0.001
TABLE
table1
OK
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Thin-walled profile in torsion
BCs: rotation Z prescribed

NODE: ADD
104
END LIST (#)
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Thin-walled profile in torsion
JOBS

MAIN MENU
JOBS
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Thin-walled profile in torsion
JOBS

MAIN MENU
JOBS
NEW
STRUCTURAL
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Thin-walled profile in torsion
JOBS

MAIN MENU
JOBS
NEW
STRUCTURAL
PROPERTIES
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Thin-walled profile in torsion
JOBS

MAIN MENU
JOBS
NEW
STRUCTURAL
PROPERTIES
 INITIAL LOADS
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Thin-walled profile in torsion
JOBS

MAIN MENU
JOBS
NEW
STRUCTURAL
PROPERTIES
 INITIAL LOADS
 SKEW_SYMM_XY
 ROTATION_Z
OK
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Thin-walled profile in torsion
JOBS

MAIN MENU
JOBS
NEW
STRUCTURAL
PROPERTIES
 INITIAL LOADS
JOB RESULTS
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Thin-walled profile in torsion
JOBS

JOB RESULTS
AVAILABLE ELEMENT TENSOR
 Stress in Preferred Sys (OUT & MID)

AVAILABLE ELEMENT SCALAR
 Equivalent Von Mises Stress (MAX & MIN)
 1st Element Orientation Vector (DEFAULT)
 2nd Element Orientation Vector (DEFAULT)
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Thin-walled profile in torsion
JOBS

JOB RESULTS
…

SELECTED NODAL QUANTITIES
 CUSTOM

AVAILABLE NODAL QUANTITIES
 Displacement
 Rotation
 Reaction Force
 Reaction Moment
 Tying Force
 Tying Moment
OK
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Thin-walled profile in torsion
JOBS MAIN MENU

JOBS
NEW
STRUCTURAL
PROPERTIES
 INITIAL LOADS

ANALYSIS DIMENSION
 3-D

OK
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Thin-walled profile in torsion
JOBS

MAIN MENU
JOBS
NEW
STRUCTURAL
ELEMENT TYPES
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Thin-walled profile in torsion
JOBS

MAIN MENU
JOBS
NEW
STRUCTURAL
ELEMENT TYPES
SHELL/MEMBRANE
THICK SHELL
75
OK
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Thin-walled profile in torsion
JOBS

MAIN MENU
JOBS
NEW
STRUCTURAL
ELEMENT TYPES
SHELL/MEMBRANE
THICK SHELL
75
OK
ALL:EXIST
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Thin-walled profile in torsion
JOBS

MAIN MENU
JOBS
CHECK
Verify the prompt
RUN
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Thin-walled profile in torsion
JOBS

MAIN MENU
JOBS
CHECK
Verify the prompt
RUN
SUBMIT
EXIT NUMBER 3004
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Thin-walled profile in torsion
JOBS



Agenda
Finite Element Modelling

MSC Marc Mentat

Thin-walled profile in torsion
• The problem

• Mesh generation

• Geometric properties

• Material properties

• Links: RBE2

• Boundary conditions

• Jobs

• Results

Thin-walled profile in torsion UPDATE

Mesh convergence

References

11628/03/2019
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Thin-walled profile in torsion
RESULTS

OPEN POST FILE (RESULTS MENU)
DEFOMED SHAPE
STYLE: DEFORMED AND ORIGINAL
CLOSE



Agenda

Finite Element Modelling

MSC Marc Mentat

Thin-walled profile in torsion

Thin-walled profile in torsion UPDATE
• Boundary conditions

• Jobs

Mesh convergence

References

11828/03/2019
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Thin-walled profile in torsion
BOUNDARY CONDITIONS

BOUNDARY CONDITIONS
NEW
STRUCTURAL
FIXED DISPLACEMENT
 DISPLACEMENT Z
NODES: ADD
Select only one node of the model,
e.g. at the skew symm-plane (5)
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Thin-walled profile in torsion UPDATE
BOUNDARY CONDITIONS

The motion of the rigid body must
be removed, therefore the BCs
must be reviewed.

BOUNDARY CONDITIONS
NEW
STRUCTURAL
FIXED DISPLACEMENT
NAME positioning_z
 DISPLACEMENT Z
NODES: ADD
Select only one node of the model,
e.g. at the skew symm-plane (5)
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Thin-walled profile in torsion UPDATE
JOBS

The jobs must be uploaded including the
new BCs named positioning_z.

SELECTED INITIAL JOB
 skew_symm_xy
 rotation_z
 positioning_z
OK

All the BCs must be switched on. Then the
model is ready to be calculated once again
starting from the JOB menu:

CHECK
RUN
SUBMIT
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Thin-walled profile in torsion UPDATE
JOBS Now, we evaluate the model results, as

seen before, from the menu:

OPEN POST FILE (RESULTS MENU)
DEFOMED SHAPE
STYLE: DEFORMED AND ORIGINAL



Agenda

Finite Element Modelling

MSC Marc Mentat

Thin-walled profile in torsion

Thin-walled profile in torsion UPDATE

Mesh convergence

References

12328/03/2019



12428/03/2019

Thin-walled profile in torsion
MESH SIZE: CONVERGENCE 



Agenda

Finite Element Modelling

MSC Marc Mentat

Thin-walled profile in torsion

Thin-walled profile in torsion UPDATE

Mesh convergence

References

12528/03/2019



References

12628/03/2019

LAB Marc Mentat files saved as:
torsione_rev01_labile.mud
torsione_rev01_labile.t16
torsione_rev01_nolabile.mud
torsione_rev01_nolabile.t16

thin_walled_profile_in_torsion.proc
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«It is much easier to make
measurements than to
know exactly what you are
measuring».

J. W. N. Sullivan


