SULI2DUISUT] SUIISAG 2 [DIIUDYIIPN JO J00YIS ‘QUAT uodn 2]3SpIMaN Jo AJ1S.1041u))

ANSYS
Dr Francis J. Franklin
F.J.Franklin(@ncl.ac.uk

ANSYS

Sty

SISAIDUY SS2.43§




WS

Stress Analysis

L 4 vateral -
Modd Mu&dﬁ-.m.te Inspect Tools Manage \View

Y B &9 2

Create Extrude Revoive ‘U E‘E

20 Sketch * (&, rib

Sketch Create «

m-

D ’3 @) Camfer & Theead iy Move Face I £ Das 30 Rectangular | &2 Thicken/Offset B Patch

Autodesk Inventor Prolessional 2010 - EDUCATIONAL INSTITUTION VERSION  Hook 1
Ervironments Vauk Get Started Add-Ins =

Blon g swprr | Fn ﬂ>
o

sl EJsoit G Copy Obect ane & Powt - %P Crcular [ stiteh M Trim 13 Boss 9 Rule Filet | [#] Pin Growp P
@ ot (@ Combine & Move Bodies [ ucs | i Miror & scdpt €, Delete Face | @7 Rest 8§ Up Y] Propertias | Sheet Metal
L AL Lt o e T

Model »
v M
{0 Hooki
+- 3 sobd Bodes(1)
s [ Origin
=+ (I extrusiont
- [ statcht
— (PFet:

(D End o Part

Ready

* Important: This 1s an example
hook, only, and untested. Do not
copy blindly!

e Remember, this is a hook!
Therefore the loading pin must
be able to slide 1n and out of the
seat of the hook.

e To model this in ANSYS, save
the part file (or assembly file if
you have multiple parts) then go
to Add-Ins - Workbench.

e

@ start| | A Unssved Prosect - werkb... | [ Autodesk Taventor Pr...

@l W20 Q0

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering

ANSYS




WS

Stress Analysis

N unsaved Project - Workbench =181 %]
Fle Vew Toos Unts Hebp
INew _JOpen... el Sove Al Save ss... & Refresh Project  / Update Project 1 )import... | (5 @ Compact Mode
— b

B Anslysis Systems
(&) Blectric (ANSYS)

When ANSYS Workbench starts:

BN Exphick Dynamics (ANSYS) v A v 8

B hsd e ;____, o e [f there 1s no Analysis Systems toolbox at all, go to Tools:

0 K;Z,N’“ Gecmetry ""I,f"*'j — B License Preferences and make sure the Use Academic
§":"r" f’ e o ~. Licenses button is selected, then restart Workbench.

88 repcrn sucron ST [ 7@ e . * If Analysis Systems is there, but there is no Static Structural
(B e (ANSYS), then quit ANSYS Workbench and restart.

R T Srses (TS e If there is no Geometry in the Project Schematic window,
et BT then add one. If you started Workbench from Inventor, there

& auToom

@) CFx

& Engoesrng Data
(@ Finte Element Modeler
B Fuent

@) Geometry

I\ Mecharical 200
@ Mechanical Mode
@ Mesh

&) Reaks

@ Custom Systens

B Design Exploration

I 7 Views Al | Customize, .,

o Ready

a 9"] I\ Urzaved Project - Werkb. .. “ A Unsaved Project - Wo...

2 & ErgrewiogData ""

Ergreenng Data

should be one already.

* Add an Engineering Data toolbox, and a Static Structural
toolbox.

* Drag Geometry Row 2 into Static Structural Row 3.

* Drag Engineering Data Row 2 in Static Structural Row 2.

 Left-click Model to select it, then right-click to get the
menu, then Edit to enter ANSYS Modeller.

= Mode*lnv«tovhofe...] _Jtmp

I x

C

Date/Time

| 09/0972009 15:07:05
| 020972009 15:06:28
| 01/09/2009 15:05:53
| 31/08/2009 15:08:17
| 24J08/2009 15:04:28
| 20/08/2009 15:03:22
19/08/2009 14:59:01

| 10/08/2009 16:10:36
| 04/0872009 16:10:35
| 04J08/2009 16:10:34
28/07/2009 16:10:36
21/07/2009 14:54:47

| 22/07/2009 14:54:07
| 15/07/2009 14:53:27
1300772009 14:52:31 |

| 03J07/2009 20:27:10 :I

o IShow Progress l AA Hde 17 Messages
HLOO P 05

| Y HockiansysBascsatup -... |

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering

ANSYS




WS

| Flo Edk view [Unks Took Heb || @ | sove -t w (1) (A) @)~

M B : Static Structural (ANSYS) - Mechanical [ANSYS Academic Teaching Advanced )

FAY -RRADE & SEaqqa@AaaRns O

|Envionment @1 v Metric (m, kg, N, 5, ¥, A)

Metric (cm, g, dyrw, 5, ¥, A) . = %))
Sl Project N
= @ Model (" petrc (mm, t, N, 5, ¥, mA) I\NS\ S =
:i ":g Metric (mm, dat, N, 5, mV, mA) Noncommercial use only )
T @pme  Metrc G, kg, 4, 5, V, mA) g
8 -;993; U5, Customary (ft, b, bY, °F, 5, ¥, A) o~
«é U.S. Customary (in, bm, bF, °F, 5, ¥, A) &0
v
T8 v Degrees LQ
4; Radans 0;
B¢
v radfs §
= P>
(v Calshus (For Matric Systans) Cf;J\
Kehvin (For Metric Systems)
)
=
-
=
S
S
1)
R S
1)
< s
= Q
S 3
3 S
S <
N QO
A o]
-
- Scope N
’mw Gaomatry Selection ﬁ\‘
Geometry 1Face
= Definition =
'I’ype Baanng Load Q
Defirm By Componerts %4
Coordinate System | Global Cocrdinate System
¥ Compoemnt |0, N &
-20000 N *CZ
| ZCompeennt |0 N S
Suppressed No )
=
>
RS
S
C
N
=
=
\Geometey {77 i Pren st e/ ' S
I e '
Press F1 for Help | [0 No Messagns o Seiction Metric (m, k3, N, 5, ¥, A) Degrees radfs Celshs ]
@ start| | A\ ursaved project - Workb.. | A\ Unsaved Project - Werkb... | © Autodeck Invertor Profe... |[G) B Static Structural (— @ WL o
ANSYS 4




WS

Stress Analysis

M B : Static Structural (ANSYS) - Mechanical [ANSYS Academic Teaching Advanced)]

| Flo Ek Vew Ukts Took Heb || Q| Jsove - W N @ ANV L-ERNDE &S LQA §@AQAENE -

[Mash jupdse | @Mesh » @ Mash Control » | @0ptins

- Scope

Scoping Mathod | Geonmetry Selecton
Geometry IFaces

E.mhn
Suppressed N0

.Tm ‘Elomodin
Element Sze 1. mm

Bahavior | Solt

1 TANSYS

Noncommercial use only

0.00 45.00 S0.00 (men) ‘X

250 67.50

h\Geometry {7777 A Prnt Proview \Report Preview/

Press F1 for Help

[ 1.0 o Messages

o Selction Metric (e, kg, N, 5, mV, mA)  Degress radjs  Cebius v

@ start| | A\ Unsaved promect - Wokb...| I Unsaved Prosect - Warkb...| © Autodesk Inventor Profe... |[ @) B Static Structural (o | W Hookiansysmech -pat | @ WL oS

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering

ANSYS 5




WS

Stress Analysis

M B : Static Structural (ANSYS) - Mechanical [ANSYS Academic Teaching Advanced)

[ Flo EX Vow ks Took Heb || Q| Jsove - I W N @ [ FRAY L-RBAME & S-QQ @@AQ RSB T

[Mash fupdes | @Mesh = @ Mash Control » | @0ptins

# s Coordnate Systems

2 B
Face Sang
=243 sg/_ztk Structural (B5)

= Defaults
Phyysics Proferorce Macharical
Relevance 0

{Use Advanced Sze Function | Off

T “ANSYS

Noncommercial use only

'Rdcvau\tu Coarse
Element Se Defat
'llNScoSoad Active Assembly
Smoothing Medum
_rvm Fast
Span Angle Center Coarse
‘mtdosl.«mh 3,8760 me
+ Inflation
?.‘Mnmzd
+ Pinch
+ Statistics
0.00 45.00 '
B 4 :
z
250
|
Press F1 for Help Mo Sedaction Metric (men, kg, N, 5, m¥, mA) Degress radjs Cebius 4

@ start| | A\ Unsaved project - Wokb...| I\ Unsaved Project - Warkb...| © Autodesk Inventor Profe... |[ ) B Static Structural (— o

| @ WL o @ o

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering

ANSYS




WS

Stress Analysis

M B : Static Structural (ANSYS) - Mechanical [ANSYS Academic Teaching Advanced)

| e ek v e ook tob | Q| e AR N @ [RAY LEARDEB S-SR Q@A RME -

| Emironment @ Inertil + B Loads ~ P Sugpents [

# s Coordnste Systems

= 8 Mesh
B, Face Sang

= (2] Static Structural (85)
1) Anslysis Settings

field marked Vector to Comonents
to get full control over the direction
of the applied force.

- Scope
Scoping Maethod Gaomatry Selection
| Geometry 1Face
= Delition
'l’ype Baarng Load
Componerts -

Coordnate System
% Compormnt e
| YComporent | -20000N
ZCompormnt (O, N
'Sc.pnressed No

T TANSYS

Noncommercial use only

Geome Workdhnoet /

Pross F1 for Help [0 No Messages
@ start| | A\ usaved promct - Workb... | A\ Unsaved Project - Workb. | © Autodesk invertor Profe... |[ @) B Static Structural (— it | W Hookiansysteshsing -...|

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering

ANSYS




WS

Stress Analysis

M B : Static Structural (ANSYS) - Mechanical [ANSYS Academic Teaching Advanced)

| Fle Edt Viw Ukts Took Heb || Q| sove -t W N @ FAY L-RARRAMDE &S LQARQEAQAEME | -

| Sohtion @ Deformation » D rain ~ By Stress + | ByLinesived Stress ~ WyProbe ~ (@iTocks ~ | B,User Defirmd Rest | [

e resioo | T _"ANSYS

& &P Geometry -
%25 Coordnate Systems Noncommercial use only

S8 Mesh
= 2] Static Structural (85)
S75 Anslysis Settings
/¥ Frictiorless Support
SR, Cyindrical Support

/R, Bearing Load
8 QW
s«m__  Sress
P Equv Z O .mmams
B S— :m » g} Mohr-Coulormb Stress
| Clean Stress * gl Max Tersis Stress
b Rename Unnarized Stress 4
Contact Tool ’
Probe 4
@, User Defined Resut
[ Commands
= Adaptive Mesh Refinement
Max Refinmemant Loops 1.
Refinement Depth 2.

b\ Geometry 777 R Prnt Preview AReport Praview/ J
S . )
Press F1 for Hep | [0 No Massages Mo Selaction Metric (mm, b, N, s, MV, mA) Dwgrees radls  Cobius 4
@ start| |\ Unsaved Project - Workb...| /A Unsaved Project - Workb... | ©_ Autodesk inventor Profe... |[2) B : Static Structural (1 Hookiansysties -part | @ WL 0w

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering

ANSYS




5

Stress Analysis

4 B : Static Structural (ANSYS) - Mechanical [ANSYS Academic Teaching Advanced] ‘1‘_'&

| Flo Edk viow Uks Took Heb || Q| Jsove -t W N @ [FAY L-RARADNE & /S +-QAQ @A EMs M-
|Envirnmant P Inertial + PLoads ~ R swponts + | [

&l Project
= & Model (B4)

SR Cindrical Support
/R, Bearing Load
= @] Solution (B6)
3] sohution Information
D Equvalent Stress
= /Gl Stress Tool
G Safety Factor

ot of "o Strctwral (057
- Definition
[Physics Type Srocturadl
Analyss Type Satic Structural
‘Sober Target ANSYS Machancal
ol Options
[ Ervrotmenk Temperature | 22, *C
Generate rgut Orly o

Workshoet
e : :

 ANSYS

Noncommercial use only

z-direction.
* Add a cylindrical support at the top, but
allow the support to move tangentially.
(Unfortunately, this allows tension
across the interface!)
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Extremely high stresses arise at the
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the hook.
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