ESERCITAZIONE 1
PARTE A: Analisi del comportamento a presso-flessione di un sistema costituito da placca-elemento scheletrico

1. CREARE LE PARTI: Parts: Create

Module: | Part Modek | Model-1 Part: |2

- PLACCA
Sketch:
Costruire la geometria, sulla base dei
dati assegnati.
Inserire le condizioni di vincolo e le
quote.
Tutta la struttura diventa verde quando &
fissata.

4= X Sketch the section for the solid extrusion Done 25 simuLia

Module: [; Part Modek: [ Model-1 Part: [~ placca

Estrusione:

Estrudere la figura dello spessore
assegnato.

Compare la struttura tridimensionale.

D’S sy

Modek: [ Model-1 Part: |2

- ELEMENTO OSSEOQ (si procede allo Module [ par
stesso modo della placca) ¥
Sketch:

4 X Select the entity to dimension 7’! SIMuULIR

Module: [ Part Modet: [ Model-1 Part: [ elemento osseo

Estrusione:

p?& simnuLIR



2. MATERIALI
e CREARE | MATERIALI: Material, Create
o TITANIO (avra una componente elastica e una plastica)

i~ & A & kit Material X
EIGSUC- L EN.mc Titanio = | =
Comportamento 1 oucien @ o) .3

ico i Z i1 i1 2 3 4 ABE
elastico isotropo. ey Meeisees

Modulo di Young &} ™=
110000 MPa 1
Coeff di Poisson (7 et o s 5

O. 33 Type: | Isotropic v Suboptions

() Use temperature-dependent data
Number of field variables: [1c
Moduli time scale (for viscoelasticity): | Long-term

(J No compression

No tension
Data
Young's Poisson’s
Modulus Ratio
1 110000 033
al
= D’S smmuLIAR
W
[l oK Cancel
P/aSﬁC: i[ 2 tdit Material =
= 2 Nome Thtanio .
Comportamento D oecrptn: > &‘:Eﬂ S .
N . »_3'”"’\‘1234N '_?_:_“

p|ast|co isotropo. o Mot Behaios

Elastic

-
-Tensioni S ———
snervamento: 1
800 MP General Mechanical Thermal Electrical/Magnetic  Other P
a Plastic

Deformaz|one ::ﬂs(akl{lmﬂvl\uc v Suboptions
p|aSl'Ica. 0 Extrapolation: Constant

() Use strain-rate-dependent data
-Tensione a rottura: Use temperature-dependent data

Number of field variables: o'
1000 .
Deformazione i :

2 o TN

plastica a rottura: :
0.09-(1000/110000) | X simutin

=0.08 [rel oK Cancel
o OSSO CORTICALE
E|aS'L'IC. AU & gt Material X
@ E & x
.. . . — Name: | Osso corticale I ——r—
Siinseriscono i B oecipton , (@@ e KO &
. - T hla1i1 23 4 AbE
datifornitisulle | s
P =
proprieta s
, 8
dell’osso. g
General M Thermal EI gt Other v
Elastic
Type: | Engineering Constants ¥ Suboptions
() Use temperature-dependent data
Number of field variables: (1
Moduli time scale (for viscoelasticity): Long-term
() No compression
() No tension
Data
3] B2 B Nul2 Nul3 Nu23 G12 G13 G23
1 18000 11000 11000 04 04 03 6000 6000
b2
- S simuLin
[l oK Cancel



o CREARE SEZIONI PER | MATERIALI: Section: Create Section

o PLACCA METALLICA
Si crea una sezione per la

placca metallica,
assegnando alla sezione il
materiale titanio.

o 0SSO CORTICALE
Si procede allo stesso
modo per 'osso.

[ Ele Model Viewport Yiew Matgrisl Section Profie Composte Assign Specisl Festye Jooks Plugeins Help K? -8 x
LEEmS 2 PCAUBA M L IR I 09 850 0 @ o K| (9]
T propeny detours | - Ced G telag A 1 2 3 4 AGE

Modek: |~ Model-1

Model Resuks Materill Module: £ Properny Part: [ elemento osseo

& Med~ +
% Edit Section
3 Modeis (1)
5 Model-1 Neme: Placca metallics
By Parts ) Type  Sokd, Homogeneous
© dlemento osseo
& placcs Materiak: Titanio
B Materials @) ) Plane stress/strain thickness: |1
Osso corticale

B Field Output Requ
Bp History Output Re
I Time Points

B ALE Adaptive Me:
T Interactions

B interaction Prope
#{ Contact Controls
{& Contact Initiskizat
1@ Contact Stabizat

- X ;% SIMmuULIA
A nev model database has been created
El The model “Model-1" has been created
Varning: Coincident point selected
m Varning: Sane entity vas selected
F A v
[@ File Model Viewport Yiew Matgriel Section Profile Composite Assign Specia] Festyre Jools Plug-ins Help X? - & x
e« BN A HM Gl A0 0800 pe o X &

Led R Celag A1 2 3 4

TP Propenty defouns - () ~

Part 2 elemente crseo

Property

& Ldit Section
3 Modess (1)
Model-1 Name: Osso Corticale

& Pats () Type Solid Homogeneous

© glemento osseo

S placca Materiak Osso corticale

[z Materials ) Plane stress/strain thickness: |1
Osso corticale <
Teanio oK Cancel
C

Placca metallica
# Profiles

@ 48 Assembly

8o Steps (1)
B¢ Field Output Requ
B History Output R
b5 Time Points
fio ALE Adaptive Me
T Interactions
B Interaction Prope
6 Contact Controls
i& Contact Initiakzat

o ASSEGNARE AGLI OGGETTI UNA SEZIONE (a ogni oggetto il suo materiale): Assign Section

o TITANIO

Alla placca si assegna la sezione di titanio.

- Fiom =
& fle Model Viewport Yiew Matgisl Section Profle Composte Amign Specisl Festye Jook Plug-ine Help K
LEESE S b CLBIUIEA M Bl @00 880 0

2 propery setos () +

Modet [~ Model-1

Model Resuts Matesall Module: [ZPropeny part: [ placca

 plsces & it Secion Accigeemart
S0z Materists @)

Region
Region: Set-

Oss0 conticale

Section
Section: | Placca metalica %

MNote: Lit contains only sections
pplcale o the selected region,

% Soid, Homageneous
908 Steps (1) = o
B Field Output Reay
B History Output
b Time Points
B ALE Adaptive Me:
T interactions
5 interaction Prope

Matesst Taanio

oK

LBl i1 2 3 4 A/ B

lﬁ smuLIR
A nev nodel database has been created
The nodel “Nodel-1" has been created
Varning: Coincident point selected
53] Verning: Same entity vas selected
3 Abaaus/CAL Leatning Ldition 2022 [Viewpert: 1 - a
4 %X [8) fle Model Viewpot Yiew Mtgrsl Section Profde Composte Asign Speciel Festwe Jook Plugein: Help A7 :
mo o K- LEESS S AL EA R AGURRHIT STO O D o K| .3

£ Propery defauts () +
Mode: [ Hoder-1

Model Results Materal| Module: [£ Propery part [7 places

& Calibrations

Osso Comcale
Plsccs metatics

5% Steps (1
5 Field Output Rexe
Be History Output R
3 Time Points
B ALE Adupte Me
T ineractions
B Ieteracion Prope
1 ContactContron

H Contact Controls

4= X Fill out the 6t Section Assignment dialog

& new nodel datsbase has been crested

(& Tho"Roder "Hodel-1- has bean created
Varning Coincident point seloceed

[ ¥arning: Sano entity vas selected

o OSSO CORTICALE

All’'osso si assegna la sezione di osso corticale.

sion o

del Viewpot Yiew Mstgial Secton PBrofle Composte Asign Specsl Festwe ook Plgens Help N

BCULRBNEA M o @il
B [Property detets ~ () ~

Model Resuts  Material| : Model-1

Pt [ lemento oo

ol o Section: | O30 Corticale b
Stz Matensts @
Owo conicale Note: List contin ony sectons
Teario appcabetothe selected regions.
& Cabostions e Soid Homageneous

Nateiat: Osio cortcsle
O Cortenie
Piacca metalica o

T nteractons
B tnceracion Prope
1€ Contact Controls

o[ 4. e has been created
g has czeated
a o point selected
[559) Dorning: Saxe ected

HOD SO O
ST A1 2 3 4 ABE

5 siuia
2 simuria 2 new nodel da
[l e roder "rode
Uarning. Coino vse
[ Varning: Sane entity vas seiect
% AbsausiL A Learning Eiben 2022 Viemsont 1] - a

7 X [ e Modd Viewpot Yiew Motgisl Secton Profie Composte Auign Specel Festwe ook Plagrms b NP
LEESS: & b C AR AR 2 (@RS

23 propeny deteuts | ~
Modet [ Model-1

YR | 3.0 19 #9500 a2 o K|

Lol RFEslag A1 2 3

Model Resuts Matesial| Module: |3 Property
S od

3 Vodels (1)
Moger-

elemento ciseo

iy Pats @)
# elemento oszeo

o places
Sz Matensts @)
Ossa comicale
Tesnic
& Calibrations

Osso Cortcaie
Placca metalica

B Field Output Ree
E8 Hatory Output R
s Time Points

B ALE Adaptve M
T nteractons

T nterscion Prope
1€ Contact Controts
5 simuin

A nev nodel database has been created
The nodel ‘Model-1° has bsen crested
Varning Coincident point select

[ Uarning: Saae emtity vas selected

LFtateadl A1 2 3 4 A/ BE

& simuiin



e ASSEGNARE DIREZIONE DI MASSIMA RIGIDEZZA DELL'OSSO (materiale anisotropo)

o Create Datum Csys:
Si crea un sistema di
riferimento per I'osso, in
qguanto esso e di
materiale anisotropo e
ha una direzione di
massima rigidezza.

o Assign Material
Orientation
Si assegna |'orientazione
del materiale,
selezionando il sistema
Datum csys-1.

3. ASSEMBLARE: Assembly

- Create Instances:
Si assemblano le istanze create,
scegliendole tra le parti, in modo
indipendente.

e
[ Fle Model Viewport Yiew Matgrial Section Profde Composite Asmign Specis] Feste Jooks Plugeins Help K? - & x
LEE=S S e LEBUBA M LIRS HOD §F0 O B o K| )
TP Propety defouts - (5 + LIt T A 123 4 ABE
Model Resuts Materiall Module: [£ Property Modet |2 Modei-1 Part: [2 elemento osseo
?Moﬂ =C yrmls & Creste Datum CSYS X
Models (1) o
Model-1 @] v [ Ot cs- |
[ HneE Point O Axis O Plane © CSVS Coordinate System Type
# glemento osseo ] Menes © Rectangular
# placca = :
s Matesisls (2) B N ST
Osso corticale
Toanio & m

& Calibrations
apmmm | OF
Osso Corticale (ol

Placca metallica

# Profies I8,
o 48 Assembly v
5o Steps (1) £

B Field Output Req +
Bp History Output Re
B Time Points

Bo ALEAdsptiveMe  _
T Interactions R, 2o,
8 IntenctionPrope | [y By
B Contact Controls v

4= X Fill out the Create Datum CSYS dislog 25 simuLin
A nev model database has been created
The nodel ‘Model-1" has been created
Varning. Coincident point selected
[3] Varning Seme entity vas selected
an
& n
3 File Model Viewport View Mtgrisl Section Profile Composite Assign Specis] Featyre Jools Plug-ins Help X? -8 x
O = p P~
LEE=EE PCREBNIE AL M IR 9 850 0 @ o K 2.3
%3 Property defautts () ~ ez A1 2 3 4 AlBE
Model Results Materiall Module: [£ Property Modek [ Model-1 | Part: [, elemento osseo

Meall A G n % 10~ e

% Edit Material Orientation X
7 | Region: (Picked) [y

Orientation

Definition: | Coordinate system a8

CSVs: Datum csys-1 [y A

Additional Rotation Direction

O Axis1 O Axis2 © Axis3

Additional Rotation

© None

O Angle:

O Distribution: a

Stacking Direction
Element isoparametric direction 1
D Element isoparametric direction 2
© Element isoparametric direction 3 (bottom to top)
Normal direction of matesial orientation (Continuum Shell only)

[edialog 25 simuLia
oK Cancel I
|Warning: Sane entity vas selected. |
[3] |Specified material orientation has been assigned to the selected regions
& o
[@ File Model Viewport View Instance Constraint Festure Tools Plug-ins Help X? - &lx

LEESSE deALBINEA LM 2 QU000 0 o o X CR.E
T x | 1S ety sitats | Lt G tsleat A 1 2 3 4 AR

Model  Results % | Initial
Create instances from:

S Mod-| T 4 Opats O Models

3 Models (1) Parts

5 Model-1

eleme
& Parts 2) placcs
# elemento osseo
@ placca
&z Materials 2)
Osso corticale

Titanio Instance Type
& Calibrations O Dependent (mesh on part)
88 stion® Wl o

O independent (mesh on instance)

Osso Corticale
Placca metallica | Note: To change 3 Dependent instance’s
& Profiles mesh, you must edit its part's mesh.
48 Assembly Auto-offset from other instances

(e
#F: Position Const
& Features
&7 sets
~ Sufaces
8 Connector As:
© 83 Engineering Ft
0% Steps (1)

Apply Cancel

4 X Select the parts/models to instance from the dislog

25 simuLia
Varning: Coincident point selected
Varning: Seme entity vas selected
Specified material orientation has been assigned to the selected regions |
[3] Specified naterial orientation has been assigned to the selected regions



Traslazione/Rotazione delle istanze

A seconda della posizione finale desiderata, si eseguono Traslation o Rotation delle istanze, fino ad ottenerla.

% Abaas/CAL w e ALSLRCITAZONLS coe [Virapant: 1] - a x
@) Fde Model Viewport View Instance Constrsnt Festwre Tools Plugeins Help X7 -ax
LTEmA S FCALRINE AR » 7890 0 0o K 2.0

2 Assembly defauits a2u8.4 AKE
Model  Results step
S
&5 Modess (1)

Py ampiitudes
75 siutin

& nev aodel databe e
B haealhaeis

B 2edel 21TA210NE) con® has been opened
%3] The instance pl raneioted by <33 232081, 3o 10 5 vith respect to the asseably coordinate
P Abasus/CAL Learning ks 2022 - Model Database: Cilems\ESEROTAZIONE | coe Miewpert: 1 - o X
@ e Model Viewpor Yiew |nstance Cgnstisint Festyre Jooks Phugeins Help K? -8 x
e=l"L_ TN 1 B CALANEA| s - FHUORREFTI SFO 0 @20 K B2

3 szt detsuns

-

Platzli1 23 4 Ak

Modute [T Assemsly

“ i
o Steps (1)
S Field Output f
B Hstory Outpy

H ContactCont

i Contactiniti

@ Contact Stabi

] Consrants

1B Comnectorse
o F fds

P Ampitudes

Modet [% Model-1 Seep: [ intal

4 X Selectthe instancesto rotate [Done) nnces 45 simauLIA
been opened
169°E ith resgect 1o the Lo
he s defined by the poin 0d_the vectar r 13..0 |
"axis detined by the po ond the 0. -us
4. CREAZIONE DELLA MESH s
[E] Fle Model Viewport

Mesh, Controls LESEmS S

Si crea una mesh con elementi Hex e
(esaedrici) 4
&y Pants (2)

# Pz Matesials (2)
& Calibrations

© & Sections 2)
% Profiles

b5 Time Points
Bo ALE Adaptive
T Interactions
B Interaction Pr
#{ Contact Cont
i€ Contact Initia
1 Contact Stabi
€] Constraints
{8 Connector Se
® F Fields
P Ampitudes

qhal

a
3 Abag

Seed, Instances: 1

§ & (ocal seeds

Selezionando tutto. osic  Constints
Method Bias
| ©OBysize © None O Single O Double
§ O By number
& Saing Controls

Approximate element size: | 1

8 Curvature control
Maximum d

jon factor (0.0 < /L < 1.0}: 0.
(Approximate number of elements per circle: §)

Minimum size factor (as a fraction of element size):

Specify (0.0 < min < 1.0)

© Use defautt (0.1)

Set Creation

7) Creste set with name: |Edge Seeds-1

oK
~ e vomen
{& Contact Initia
A& Contact Stabi
€] Constraints
{B Connector e
o F Fields
Py Amplitudes

Apply Defauits

4= X Setthe data using local seed dialog

The instance placca-1 was transl
Coordinates of interesting point
Coordinates of interesting point
[5»] The instance placca-1 was transl.

Coordinates of interesting
Coordinates of interesting point
The instance placca-1 was translated by 0

4 u ASLRCHAZONLY o [Vempont 1] - a x
@ [l Modd Viewport Yiew Instance Constraint Festwe Jooks Plugeins Help XP A eix
LDJEmS 8 e LRUEARRM 2.

p el detsons

] Modet 7 step

sembly = Mode-1 Intal

© Caibations
3 % Sectons @)

* proties
‘4

Feid Output |
25 bistory Outex

i
<
&
s F Fu
P A
75 simurin
The
W ;b2 boen cpened
Th 2051, 3 . 169 5 vith zespect to the assenbly ccordinate systen |
ol dogrees sbout the exis detined by the point 24.267949 5 and the vector 0.. 13.. 0
& AbGUs/CAL Learning bditon 2022 - Model Dutabase: Clemp it SERCHALUNE Y Cae [Vienport: 1] = X
B Ele Modd Viewpot Instance  Cgnstramt  Featwe ook Plug-ins Help XP - &%
LEE=mS & P CALBNIEA RN -\' 90 0 o0oK 2 2
T scsembly detnus [__.,_[r"__]_q_“\ 1234A KM@
Model  Results Step: | initial

wedie o

S Feld Output |
B bitory Outpe
£ Teme Poits

2 simuria

ted by L Te with respect to the asseably ccordinate v

1.75833. 115
172.6

<116 vith respect to the ssseably cocrdinate system

View Seed Mesh Adaptivity
e« EA

F Mesh defauits

Module: [Z Mesh Modet [ Model-1 Object: © Assembly (

Featyre

Tooks Plug-ins Help A? =8

Jalai: I
uuFLLu&123
e

P

& Mo G

Element Shape

O Hed

Hex-dominated O Tet () Wedge

Technique Algorithm

© Medial axis

1O Advancing front
8 Use mapped meshing where appropriate

O Sweep

O Bottom-up [

1) Setthe data using the Mesh Contros dinlog Redefne Sweep Pch.._ Asign Stack Dreten...
The instance placca-1 was translated by -1 767949, 1 76833, 115 vith respect to the assembly coordir oK Defaults Cancel )
int :14.732051,19.61666,172.5
24.267949.3..172.5
-30.E-06. -115. vith Tespect to the assembly coordinate system .
f N Vie 1
x Mure Tools Plugiins Help K? - &%
NEEA: M BTS00 @R R.E

D Mesh defaults

Model-1 Object: © Assembly O Pa

L:-Jl“LL:;IA1 234X LE
eSS

25 simuLia
ated by -1.767949, 1.75833, 115. with respect to the assembly coordinate syste
14.732051,19.51666.172.5
24.267949.3,.172.5 '
ated by 0.. -30.E-06, -115. vith respect to the assembly coordinate systea



- Mesh, Region
Selezionando gli elementi
assegno la mesh.

5. CREAZIONE DEGLI STEP

Step iniziale

- Stepl: Create Step
Si crea uno step,

selezionando I'opzione non
linearita per geometria
(campo delle grandi
deformazioni).

Si modificano i parametri:
Incrementation = 1000000
Initial =0.01

Minimum = 1E-12
Maximum =1

% Abaqus/CAE Learning Fdition 2022 - Madel Database: C:\temp\ESERCITAZIONE1.cae [Viewport: 1]

@ File Model Viewport View Seed Mesh Adaptivity Festure Tools Plug-ins Help X?
A

LEE=-EE P CUCEINE & Rl

B | Mesh defauts

Model  Results Model-1

£ Mod~| 5 4
= 48 Models (1)
Model-1
oy Parts (2)
@2 Materials )
& Calibrations
# &% Sections (2)
# Profiles
043
#o% Steps (1)

B Field Output |
History Outpt
% Time Points
Bo ALE Adaptive
T Interactions
E Interaction Pr
#€ Contact Cont

i Contact Initia

1& Contact Stabi

€] Constraints

{B Connector Se
# F Fields

Py Amplitudes

Module: [3 Mesh | Modek Object: © Assembly

659640 elenents have been generated on instance: elemento osseo-1
[l 32665 elenents have been generated on instance. placca-l

83490 elements have been generated on instance: elemento osseo-1
[»] 4563 elenents have been generated on instance: placca-1

& L W
& !
@ Ele Model Viewport View Step Qutput Other Tools Plug-ins Help X?

LEESE & PO UCLBINIE AR

Assembly defaults

n | @

- U A1 2 3
R

8 | @ L

@ U A 1 2 3 4 AE

7
Model  Results Module:|" & ¢/oate Step X

SModr| T E % ¥ eon B nome [0E
= 48 Models (1)

= Insert new step after
Modei1 <=
4 by Parts 2)

B
4 B2 Materials (2) ok :

& Calibrations &

9% Sections )
4 Profiles s, [‘1.
@48 Assembly o 4
ARG | 71 recsverre (oo
| o I
B2 Field Output ! “ ™1 Dynamic, Temp-disp, Explicit

History Outpt Geostatic

b4 Time Points Heat transfer

By ALE Adsptive Mass diffusion

T Interactions SR

ol
Static, Riks

#§ Contact Cont

& Contact Initia

1@ Contact Stabi

] Constraints

{8 Connector Se
@ F Fields

Continue... | Cancel

659640 elements have been generated on instance: eleaento osseo-1
m 32868 elements have been generated on instance: placca-1
83430 elements have been generated on instance elemento osseo-1
[5] 4563 elenents have been generated on instance: placca-1
o = S = =
4 Edit Step
Name: Step-1
Type: Static, General

Basic Incrementation  Other

=] X
vl BT @F0:0 @0 oK CR.E
4 X BLE

75 simuLia

90 88500 ecoeK ) R.E

25 simuLia
i
1 3 Edit Step X
Name: Step-1 =

Type: Static, General

Basic Incrementation  Other

A
H
1

|

Description: Type: © Automatic O Fixed
Time period: |1 Maximum number of increments: | 1000000
Initial Minimum  Maximum
Riceonn O Off(This setting controls the inclusion of nonlinear effects lcrement siom 001 ) -
9€OM: @b of large displacements and affects subsequent steps.) cressyent stom
Automatic stabilization: | None
[ Include adiabatic heating effects
{ ok Cancel




6. IMPORRE VINCOLI, CONDIZIONI AL CONTORNO, CARICO
o CONSTRAINT:
o Tie constraint . T e

.. LEE®S S b CLEANIBE AL M 2| Q@00 080 0 @0 e K .6
Per indicare B sy snts - @[Tl DTl A1 2 3 4 A BT
Model Results Module: [3 Interaction odel-1 Step: [7 step-1

I'osteointegrazione tra osso e
. . 1o Initial & Create Constraint X
placca, si procede inserendo o= s ol

8 Field Output Requests. <@
’. . . Be History Output Reque ¥ Type
un’interazione tie. 5 Time ot o] I
B ALE Adaptive Mesh Ci Rigid body
T Interactions § = Display body

Superficie master: superficie & rcctimae | g o) <

Contact Controls Adjust points

inferiore placca 18 cosmsmsonsl] TN |5
&) Constraints | % P2l | Embedded region
Superficie slave: superficie 3 oot " e
Py Ampltudes (Continue...

dell’osso (a contatto con &

[ Predefined Fields 3

| Blg Remeshing Rules o)
p acca ) BX Optimization Tesks »
I, Sketches 5

nnotations

4 X Fill out the Create Constraint dislog 25 simutia

32868 elements have been generated on instance: placca-1
83490 clenents have been generated on instance: elenento osseo-1 A
[5%] 4563 elenents have been generated on instance placca-1

| 659640 elenents have been generated on instance: elemento osseo-1

% Cdit Constrsint Ty V@ -FUGE A1 2 3 4 ARE
7 Name: Osso sup-bara inf
Type Tie
P Main surface: m_Surf-1
§ Secondary surface: s Surf-1 +
Discretization method: | Analysis default
-} Exclude shell element thickness
Position Tolerance

O Use computed default

O Specify distance:

Note: Nodes on the secondary surface that are
considered to be outside the position
tolerance will NOT be tied.

8 Adjust secondary surface initial position
8 Tie rotational DOFs if applicable

oK Cancel
o B oundary [ File Model Viewport View Load BC PredefinedField LoadCase Featyre Tools Plug-ins Help W2 -8 x
Condiﬁon LEEmE S PeABNEA foo) ) 09 8800 oo K- E11=
F9 Assembly defaults L::_II"L,LH_I)\ 1234 A KB
Si aggiunge un Mode  Resuts & Crene Bundory Condion x e
EMody| < | Nome: &
. ppoggid
incastro nella T
|5 Time Points. sl | o
ia i ¥ Bo ALE Adaptive || Procedure: Static, General
faccia inferiore T Interactions Category Types for Selected Step
’ 8 interaction Pr || © Mechanical Symmetry/Antisymmetry/Encastre
dell'osso, W e | oo
]g Emm lsM: O Other Velocity/Angular velocity
i 1§ Contact Stabi Connector displacement
bloccando gl =
onnector
spostamenti. R
Po Amplitudes
[ Loads
[ Predefined Fir
Blg Remeshing R
X Optimization
I Sketches
N8 Annotations
248 Analysis
B jobs
&g Adaptivity Proce
4= X Fill out the Create Boundary Condition dialog ;S smmuLIiR
659640 el have bee: on instance: elemento csseo-1
b 32665 elenents have been "gemerated on instance: placca-l .
¢ i !
[33] 4563 elements have beenngeneraled o inatoncar placca-1 il
i 4 Edit Boundary Condition X o

Name:  Appoggio
Type:  Displacement/Rotation
Step:  Step-1 (Static, General)
Region: Set-4

CsYs: (Global) Iy A

Distribution: | Uniform V|
Qu: 0

au 0

Qux i

O uR: radians
O ur: radians
O uRx: radians
Amplitude: | (Ramp) ‘| P

Note: The displacement value will be
maintained in subsequent steps.

oK Cancel




o Multipol Constraint (MPC Constraint)

= Reference Point: (Tools, Reference Point, Create)
Si crea trovando le coordinate di un punto che si trova sull’asse centrale dell’osso corticale, sul
quale si potra applicare un carico, che si distribuira su tutta la superficie, grazie al MPC
Constraint che lega il reference point a tutti gli elementi della superficie.

b CALompV SERCTTAZIONI .cas Viewput: 1] =
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PARTE B: Simulazione della prova di flessione in tre punti in considerazione dell’effettiva interazione tra placca e apparato
di prova.

1. MODELLO

Si copia il modello precedente, si procede ad eliminare I'osso con tutte le sue proprieta ed eventuali caratteristiche
ad esso riferito.

La PLACCA e gia presente con tutte le sue caratteristiche, per cui si procede a creare il CILINDRO.
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estrusione di 17mm di una circonferenza di
raggio 3mm.

4 X Selectthe entityto

3. MATERIALI: Py S TN rene zoos Pogis s 0 it
¢ e e B GURE GO SHO 000 K- 5.0

Description: » B Property defouts M (@ ~ 15 FR)

MATERIALI: m\Eehavmls ¥ pm:’;a..T?
- TITANIO: gia creato

- ACCIAIO: Create, Material, Elastic

5 simuia

General Mechanical Thermal Electrical/Magnetic  Other v

Elastic

Modulo di Young = 210000 ¥ T sospirs
g - [ Use temperature-dependent data

Number of field variables: o's

Coefﬁ C| e nte d | PO| sson = 0 . 33 Moduli time scale (for viscoelasticity): Long-tem

[J No compression

[ Notension
Deto
Young's Poisson's
Modulus Ratio

1 210000 037

2 simuLia
je clipboard
[E] file Model Viewport View Materiol Section Profile Composite Assign Special Featwre Tools Plugrins Help K? -8

SEZIONI: DESESE &+ c KRB EA] M Q@00 8860w oK R.0B )
i propery detauts ¥ (0~ I D)

Model Results Materal Library  Module: [SPropenty | Modet [< Prova Flessione ] Part:[3 cilindro

- PLACCA: gia creata e assegnata Sriossionl] * © % ¥ P50

45 Edit Section

5l Parts (2) A
- CILINDRO: creiamo la sezione jome

Type:  Solid, Homogeneous
=5z Materials (2)

cilindro con acciaio come e o
. & Calibrations i
materiale. e
- Profiles
548 Assembly
& @ Instances (2)

Poi assegniamo la sezione cilindro it

v &

[ Plane stress/strain thickness: |1

Material: Acciaio

oK Cancel

¥ placca-1 P
a | Ci | i n d ro #f% Position Constrai
: ® & Features (2)
@7 Sets (5) + e
@ Y Surfaces (2) &
B ConnectorAssigr | _,_
@48 Engineering Feat. R, g,

0% Steps (2) i

Field Output Reques :
B2 History OutputRequ | 32 A
b+ Time Points Y @R
< > = 2 simuLia
The contents of vievport "Viewport: 1" have been copied to the clipboard
The model "Model-1-Copy” has been created
Specia] Festwe ook Plug-ins Help K 4 x| % Abaquu/CAE 2022 - Model Dtabise: Z\Deskiop ESERCITAZONE 5 x

8599 8856 0 2o K o [ ble Mode Viewpot Yew Metwiel Section Profie fuvgn Specel Festre

U@ LSESS i+ CRRNIEARR Y @t

s Help X7
I §80 0 ovoe K &

£ propeny cersus - i+ I B2

23 Propery deauts

Model Results  Materil Library  Modu!

8 Model

2 simauLia W3

& simuiia

i to the cliptosrd




4. ASSEMBLARE:
Aggiungere 3 elementi cilindri come istanze
(independent) alla placca.
Due faranno da appoggio (inferiormente) e uno da
carico (superiormente).
Si posizionano traslandoli e ruotandoli, fino ad avere
gli appoggi equidistanti dagli estremi nella direzione
pil lunga della placca, e centrati lungo la direzione
piu corta; allo stesso modo dovra essere al centro il
cilindro di carico.
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INTERAZIONI, VINCOLI, CONDIZIONI AL CONTORNO

Interazioni di contatto:

Interaction Properties, Create, Contact
Comportamento Tangenziale
Comportamento Normale

4 Edit ContactProperty
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Friction formulation: Penalty

Interaction, Create, Surface to Surface contact
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del cilindro superiore e la faccia superiore.
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Slave: superficie barra
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Boundary Condition

Si aggiunge un incastro sulle superfici circolari dei cilindri, bloccando gli spostamenti, in modo tale che

fungano da appoggio.
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Si aggiunge uno spostamento
sulle superfici circolari del
cilindro di carico, in modo tale
da imporre il carico per
analizzare il comportamento a
flessione in tre punti.

Si aggiunge un vincolo per
bloccare gli spostamenti sul
piano della placca, sulle facce
laterali della placca.
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Path, Grafici

Si crea un Path lungo il lato pil lungo
della placca e si plottano le varie
grandezze per vederne il grafico
lungo quella direzione.
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