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Progettazione: scelta del materiale

= Durante le prime fasi della progettazione di
un particolare si definisce Il materiale con culi
verra realizzato

= QOltre alle valutazioni pratiche (costo,
lavorabilita, resistenza a corrosione,
saldabilita) il materiale verra scelto in base
alle caratteristiche meccaniche

o Resistenza allo snervamento
o Rigidezza

o Densita

 Durezza, tenacita, resilienza, duttilita, resistenza a
fatica
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Leghe metalliche

= | materiali piu comuni sono le leghe metalliche
o Acciaio
o Lega alluminio
o Lega titanio

S Acciai alto legati e armonici 1500 MPa
N Titanio grado 90 5 900 MPa
GCJ Acciai legati 600 MPa
"(7') Lega alluminio (Ergal) 450 MPa
(7) Acciai da costruzione 250 MPa
D Lega alluminio (Anticorodal) 200 MPa
ad
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Rigidezza e densita

= Tutte le leghe metalliche hanno lo stesso
rapporto tra rigidezza e densita

acciaio titanio alluminio
Rigidezza [GPa] | 205 116 70
Densita [kg/m?3] 7800 4500 2700

= Mentre la resistenza e le altre caratteristiche
meccnaiche variano sensibilmente con
I'aggiunta di elementi di lega e con
trattamenti termici, rigidezza e densita sono
una costante per le tre leghe
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Acclaio vs alluminio

Alluminio: sezioni
larghe, struttura
idroformata

Acciaio: sezioni
sottili, struttura a
traliccio
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Telal a confronto

Alluminio

Acciaio

h



Utilizzo di diversi materiali in un giunto

Perno in acciaio
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Ansys propone una libreria con | materiali
piu usati e permette di definire nuovi
materiali con caratteristiche a piacimento

Dal project schematic su workbench, si
puo modificare il blocco Engineering Data

A questo punto, cliccando con il destro o
con |'apposito pulsante sulla barra si puo
accedere all’ Engineering Data Sources

ﬁ PERCRO Perceptual
Seuola Superiore s] Robotics Laboratory




Add materials from Data Sources

Project Schematic

EE— -

File ~Edit WView Tools Units Extensions

{INew EZopen... [l save [ save ss... | Gl import... | “pReconnect ;@ Refresh Project # Update Praject | (@ Retumn to Project () Compact Mode

Outline of General Materials
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Linear "Soft" Magnetic Material

]

Linear "Hard" Magnetic Material
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Nonlinear "Soft"Magnetic Material
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Nonlinear "Hard" Magnetic Material
Electric
Brittle/Granular

=

=
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Equations of State

=

Parasity
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Failure
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Nonlinear

Elasto-Plastic Behavior
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View Al / Customize... |

Fluid Materials

| B Physical Properties | A B|C|D E
‘ Linear Elastic | n Contents of General Add Desarivti
2
% Air =5 General properties for air,
General aluminum alloy. Fatigue properties come from MIL
4 Aluminum Allos

Experimental Stress Strain Data ® | ~HDBK-5H, page 3-277.

Hyperelastic 5 % Concrete =5l Engineel

Flasticity 3 % Copper Alloy =5

Creep 7 % GrayCastlon | op 1 Data Source Description

Life 8 % Magnesium Allay | =5 2 < Favorites Quick access list and default items

Strength g % Polyethylene %_,. 3 . General Materials General use material samples for use in various analyses.
Gasket % silicon #‘. 4 ‘ General Noninear Materials General use material samples for use in nondinear analyses,
Wiscoelastic Anisotropic ) 5 “ Explicit Materials Material samples for use in an explidt anaylsis.

Shape Memory Alloy 1 % Stainless Steel #‘- & “ Hyperelastic Materials Material stress-strain data samples for curve fitting.
Damaae 12 % Structural Steel | o EZ:“E“ES':;E’;’ETS ;"‘e.l 7 | @ MegneticBH Curves 5-H Curve samples specific for use in a magnetic analysis.,
Thermal il !

- 8 “ Thermal Materials Material samples specific for use in a thermal analysis.
Thermopower 13 % Titanium Alloy £e “
E

Material samples specific for use in a fluid analysis.

S Click here to add a new library

gnesium Alloy
A

1 Property
2 Density 180C
3 Isotropic Secant Coeffident of Thermal Expansion
& Isotropic Elasticity
12 Tensile Yield Strength 1,93
13 Compressive Yield Strength 1,93
14 Tensile Ultimate Strength 2,55
15 Compressive Ultimate Strength 0
16 Isotropic Thermal Conductivity 156
17 Spedific Heat 1024 Jkg~-1C™-1 e
18 Isotropic Relative Permeability 10000
19 Isotropic Resistivity 7,7E-07 ohmm N

Temperature [C]

o
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| materiali disponibili per | volumi del
particolare che vogliamo analizzare
POSSONO essere aggiuntl selezionandoli
dalla libreria con Il pulsante +

Se sl vuole creare un nuovo materiale, si
aggiunge una nuova riga della tabella
Outline of Schematic e si trascina sulla
nuova riga, dal menu a destra, le
caratteristiche che si vogliono definire
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Materials properties

A
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8 orthotropic Elastidty P = Material

% Anisotropic Elastidty 3 % Aluminum Allay = (_35e|_|'|1eral alu;;;?m alloy. Fatigue properties come from MIL-HDBK
E Vigcoelastic 1 Page '

Experimental Stress Strain Data 4 % Titarium

e 5 % stairless Steel =

pastty o | % smemeasen | 0] @ FpDan et penees ones fom 38 A 7Y
Shese 3 Click here to add a new

Life material

Strength
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Damage
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Thermal
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Linear "Soft" Magnetic Material
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Linear "Hard" Magnetic Material
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MNanlinear "Soft" Magnetic Material
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Electric

e

Brittle/Granular
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Equations of State
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Porosity
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Failure
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Monlinear
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Elasto-Plastic Behavior
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e Row 4: Titanium * o X
A B c D|E
1 Property Value Unit |
2 % Density 4620 kam~-3 =l
3 % Isotropic Secant Coeffident of Thermal Expansion
& 4 Isotropic Elasticity
12 & Tensie Yield Strength 9,3E408 Pa |
13 E Compressive Yield Strength 9,3E+08 Pa ;I
14 & Tensie Ultimate Strength 1,07E+03 Pa =
15 TE| Compressive Ultimate Strength 1} Pa ;I
16 4 Isotrapic Thermal Conductivity 21,9 wma-1ca1 =
17 %2 spedfic Heat 522 Jkgr-1cn1 7
18 ‘E Isotropic Relative Permeability 1
19 ©2] Isotropic Resistivity 1, 7606 ohm m |
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