D88 nevora

Usermanual

) 3D-Darstellung

+

2
+1

+2.
+3.
+3.

II +4.

+

o

+6.
+7.

+8.
?

+

-88E-001
-B2E+001
@1E+001
BRE+BD1
99E+001
98E+001
L97E+001
26E+001
P5E+001
94E+001
.P3E+001

+1

+

[

+

w

+

w

+

-

+

o

+

o

+1

-02E+001
-D1E+0B1
- DBE+0@1
- PPE+DB1
. P8E+001
- P7E+001
- P6E+001
+7.
+8.
+9.
- DPE+DB2

P5E+001
P4E+001
93E+001

Auswah| Inkrement:

Nummer | Inkrement

Darstellung
O Unverformt
(®) Verformt
O Beides
Skalierung
180,5
I |

Max. Skalierungsfaktor: |360

g Skalierung ‘ o/ Uebernehmen |

Ergebnisse

ar
Verschiebungen Y
Verschiebungen Z
Verschiebungen Betrag
Spannungen in den Eckknoten

Spannungen pro Element

Spannungen an den Gausspunkten

Versio

n




¥ e User Manual

%&{ Aurora®

An easily operated user interface 88
for Windows, Linux and m&xS (64bit).

Thisfreewareversion is the literary property of the

Chair for Engineering Design and CADIniversi-

ty of Bayreuth, Germangpomposed and edited by
Professor DrIng. FrankRieg

With the aid of:
Dr.-Ing. Bettina Alber_aukant;
Dipl.-Ing. Daniel Billenstein; Maximilian Braun, M.Sc.;
Kevin Deese, M.Sc.; Christian Dinkel, M.Segscal Diwisch, M.Sc.;
Dr.-Ing. Michael Frisch; Johannes Glamsch, M.Sc.;
Christian Glenk, M.Sc.; B-Ing. Daniel Goller;

Dipl.-Wirtsch:Ing. Reinhard Hackenschmidt;

Stefan Hautsch, M.Sc.; Florian Huter, M.Sc.;

Dipl.-Ing. Claudia Kleinschrodt; Christopher Lange, M.Sc.;
Dr.-Ing. Martin Neidnicht; Dr:Ing. Florian Nitzel;Dr.-Ing. Bernd Roith;
Matthias Rppel, M.Sc.; Frank Rudolph, M.Sc.; BEIng. Alexander Troll;
Dr.-Ing. Felix Viebahn; Dring. Christoph Wehmann; Tobias Weil3, M.Sc.;
Dipl.-Ing. Johannes Wittman/ljoscha Zahn, M.Sc.; Diing. Jochen Zapf;

Dr.-Ing. Markus Zimmermann; Ding. Martin Zimnermann

All rights reserved by the editor
Version5, April 2019
-

is a registered trademark (No. 30 2009 064 238) of Profing. Frank Rieg



LS .
“26{ Aurora

User Manual

. hi%y Y\!vhdil! b5 2Qhbo? Yoy! whwp
Z88 is a software package for solving structural mechanical, static problems with the aid of
the Finite ElemeniAnalysis(FE), which is available undéhe GNUGPL as free software
with source code. The software, originally created by Professor Frank Rieg in 1986, is cur-
rently being further developed by a team under the supervision of Professor Rieg at the Uni-
versity of Bayrellt.
In addition to the present compact Z88, which is currently availabl&één1¥" version, an
extended program Z88urora & on the market since 200988Aurora@s based on Z88 and
is available for Window84-bit, Linux 64bit andMac OXfor free downbad (asan executa-
ble file). In addition to the efficignsolvers contained in Z8&388Aurora®ffers a graphial
user interfaceg(GUI) acompletely new preprocessor and an extension of the approved- pos
processor Z88uring the development a88Aurora®greateffort was put into improving
the usability
SinceversionV2, Z88Aurora®ffers, in addition to static strength anaig, a material data-
base containing more than 50 established construction mateaatsmodules such as nen
linear strength calculations, natural frequency analysiand thermal analysesSince
Z88Aurora®/3, the programincludes an extendedonlinear equation solver, which now
alsoallows toconsidernon-linear material behaviorbesidesgeometricallynonlinearanaly-
sis Therefae, three plasticmaterial lawsare implemented Thesurfacehas been enhanced
accordinglyin order tobe able toenter the additionaly requiredmaterial data Since version
4, Z88Aurora®ncludes a contact module, which provides frictionless and bonded contact
formulations. TheGUIoffers different part operations for creating and aligning assemblies
(e.g. importing parts, moving, rotating, scaling and copying).
The current versioZ88Aurora® Vbffers an extended thermonechanical FSolver for the
simulation of convective heat transfer from a solid body to the surroundtugthermore
the new postprocessor of Z88Aur@&'5 provides the possibility to choose between differ-
ent viewoptionsandincludesa new feature for exporting images of the current viewport.

Other modulessuch asamodulefor transientanalysisarein development.
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The modules:

Module for linear static analysis

The basic module of Z88Aurora® is the linear static module, which is used for linear static
analyses. This is the first solver included in Z88Aurora®. The only material parameters re-

j dZA NSR | NB |, 2dzy3Q&a Y ZRedabedddas theycRoicd &f dudbtierzof Qa  NJ

boundary conditionsdisplacements, forces, pressures or surface loads.

Module for thermal analysf

In this module ofZ88Aurora®teady state thermal conduction and the thermal expansion
are calculated. The simulated temperature profile treated separately and igime-
independent, i.e. the state of equilibrium is displayed. By linking the thermal and mechanical
boundary conditions the user can calculateermo-mechanicaldisplacemerg or stressn
addition to the thermal resultslike temperature or heat flowWith this, statements can be

made about the influence of temperature on the construction component.

Module for natural frequency’

Since Version VZ88Aurora®@lso givethe possibility to analyse a componartgardingits

natural frequency. If the material properties Youisgy 2 Rdzf dza >~ t 2A &daz2y Qa NI
are known, this module can calculate the natural frequencierAdtively fixingconstraints

for sets ofnodes in one or several spatial directions can be applied. Asl ths user gains

information about the smallest natural frequency as well as the distortion of the component.

Module ZSSNIIQ'» for nonlinear calculation

Lastly there is the possibility to conduct rbnear calculations of the structural mechanics.
Regarding the boundary conditions homogeneous and heterogenabsglacemens,

different kinds of applying forces as well as pressure loads can be observed. The equation
solver Z8BNL evaluates the Finite Elemenbalgsis considering the geometrical
nonlinearitiesor, since V3, also consideringn-linear material behaviorWith this module

0KS RAALI I OSYSyida o6%yyb[hH®DPE- ¢CO | Yacangh f f I a

calculated forthe the element types 1 (Hexadeon with 8 node}, 4 €russ), 10 (hexahedron
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with 20 nodes), 7(plain stress element with 20 nodes), 8 (torus with 8 nodes), 16
(tetrahedron with 10 nodes) and 17 (tetrahedron with 4 nodes)

Since the release @88Aurora®’3 three different plastic matél laws can be calculated.

The contact module Z88KONKT

Since version 4Z88Aurora®an handle multiple parts and can conduct contact analyses. To

this end, nodesurface or surfacsurface contact with an automated contact search is
implemented. The possible contact types are bonded or frictionless. The methods for
including these restctions areLagrange, perturbed Lagrange or penalty. The meshed (linear

or quadratic hexahedrons or tetrahedrons) parts can be imported, positioned and
manipulated via the GUI. The rest of the preprocessing can be done analoguous to the linear
staticanalyg A ® LG Qa AYLRNIIyYyd (2 y230S dKFd GKS 02y

the linear static module.

The Z88 hilosophy is also valid f@88Aurora®

- fastand compact: Developed for PC, no ported mainframe system

- full 64-bit support for WindowsLinuxand Mac

- native Windows and Mac OSprograms, no emulations

- Windows and Mac OS X versions use the same computing kernels

- full data exchange from and to CAD systdiistoCAD* .DXF, *.STP, *.STL)

- FE structure import (*.COS, *.NASANS, *.INP)

- context sensitive onlindelp and video tutorials

- simpleinstallation with Microsoft® Installer (MSI)

- Z88Aurora®V5 is completely compatible with Z88 V1% OS and Z88Aurora®
V2/V3IV4. Already existing Z88 V13 files Z88Aurora®/1files can be easily import-
SR 6A0K UGUKS IORYZENERAZ2Y (G22f a
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Note:
Always compare FE calculations with analytical rough calculations, results of experiments,

plausibility considerations and other tests without exception!

Keep in mind that sign definitions @B8Aurora®and also other FEA programs) differ from

the usual definitions of the analytical technical mechanics from time to time.

£\ ynit conventions are idependently managed by the usefhe material database inte-

grated in Z88Aurora®@ses theunits mm/t/N.

Z88Aurora@s a poweful, complex computer program, which is still unairvelopment.If

you have suggestions concerning future functionality, feel free to write an email to
z88aurora@unbayreuth.deor contact us via the forurhttp://forum.z88.de.

The compatibility of Z88Aurora® with other programs is not fefiied. Especially data ex-
change is highly dependent on developments of the exporting third party software. Changes
on this end are often nadirectly visible and are prone to cause problems. In these cases

please contact Z88 suppoRAQ<an be found on the forum or in the handbooks.
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Operating systems: Microsoft® Winda®g/8/8.1/10, LinuxiMlacO®(64 bit)
Graphics requements: OpeL driver
Main memory:1 GB minimumrecommended: 8 GB

Documentaion and videos require PRieader,video player,browser

b{c¢!'[['¢Lhb

For moreinformation see the installation guide which comesthvthe installation of the

Z8B8Aurora®ackage For starting either use the desktop ic% Yoy y | WRIP RINJ 2 LISY

iKS

LINEINFY Ay (KSV5a4 b bdkiy VY SHBNIL & ¢ @ ddzKBR IS y Q

the desktop icon nor the start menu entry you can start the prognden the Windows

Explorer:
6C\Z88AuroraVewin\bin\l y y | dzZNB NI ®#SES¢ o

5h/ ! a9b¢! ¢Lhb

TheZ88Aurora®ocumentation consists of:

T
T
T
T
T
T

User manual containing a detailed overview of GUI

Theory manual with an elaborate description of the embedded modules
Examples for the most common applications in mechanical analyses
Element librarydisplayinghe integrated element types id88Aurora®
Video manual containingometopicsof special interest

SPIDERVorkflow: Process suppohty a workflow tool
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Z8BAurora®s characteried by an intuitive operation of the preand postprocessor. The
project data management is carried out by means of a project folder management. A status

display provides better ease of use.

/ Text menu bar
& Z88Aurore Version 3 - o x
N

File View Pre-processor Solver Post-processor Tools Help

[ [ M | 7 Stenty stote therml |+ || O conmceocve | 8t 8 &4 % @ | 8
Fesnr s bEBEKD

¥+ FEY VR @5 REIGF
agemEon Fl4RS (A & K

Q) 30 view ‘ \

Icon menu bar with tool tips

Tab bar 2 288Aurora Version SInfo X Lo

A dvanced

Z‘ Y U sexr —
63 InteR face
0= - Work space |

Reliable
FER £l

A FREE Finite Elements Analysis Program with Pre-and Postprozessing & section ‘ T ‘
in ANSIC and GTK+
for the MS Windows & MAC 0 X. Material

Composed and copyright by Il Dotabose |

Professor D -Ing. Frank Rieg,

University of Bayreuth, Germany

Constraints
FE-Solver: Z88R V15.0

Pre- and Postprocessing:  Z88Aurora Version 5 A Dafine |

Develaped by:
Frofessor Dr.-Ing. Frank Rieg,

Dr.-Ing. Bettina Albar-Lavkant,

Dipl.-Wirtsch-Ing. Reinhard Hackenschmict,
Dipl.-Ing. Daniel Billenstein, Maximilian Braun, M.Sc.,
Kevin Deese, M.Sc., Christian Dinkel, M.Sc.,

Fascal Diwisch, M.5C., Dr.-Ing. Michael Frisch,

Jul 16 2018 09:35:36

Status Dok
[ 7882urora started [r:\783Auroravsidocu\examplesiprojectip9

Figurel: User inteface 0fZ88Aurora®5

2.49b! .1 w{

Seweral menu bars are of importander operation. Theour icon menu bas providequick

access to all functions @88Aurora®The main functions of thérst icon menu bar, such as

preprocesscﬁ, open additional side menu$he other three icon menu bars contain view,

colorand import options and the functionalities for the preprocessor.

The text menu bar contains all functionalities of the icon menu bar and the side menus, the
correspondent icoa precede the text commands. Depending on the current procedure,

there are several tabs on the tab bar, such as the material cards in the material menu, be-
tween which you caswitch Eachtab canbeclosed @ Of AO1 Ay 3 GKS O2NNBal
The icon menu &r is separated into different areas: the project folder managemém,

type of analysis anthe pushbuttons, which acceskd context sensitive side menasd the
11
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support. Depending on the state of the analysis several icons are displayed in grey, éecaus
GKSAN)I Fdzy OtdA2ya FINByQd I @FAfrotS Fd GKIG

] Contact active gy [y | =« HE¥ B % | 28 1

GAY

Project folder managment

B New Project

Open Project

Close Project

2

Support

Type of analysis

IA Linear mechanical

I+

]&.Nonlinear mechanical ]v

f Free vibration

I+

Context sensitive side menu

|=> Import CAD + FE Daten

% Preprocessor
@ Solver

)
Postprocessor

SPIDER Support

| Help-Options

&~ Steady-state thermal ]v Close Program

]v Exit

Figure2: Pushbuttons of the icon menu bar

| ¥

7% No selection

E Please always note the status display at the lower left edge of the user interface. Heregnotind ref-

erences to the nexsteps and information about operation!

F1 2 s Fil F5 s |7 s o [r0 [r11 [F22 |
Esc
T | s s ]’% [& /7 [P '|'= ? [ [ P
I | ,__2_’,.__3 _",_4 15 16 17 {18 f_Q_J'__U_}j L )
f— Q w E R T v u ] o P u *
_H @ L€ 1 1 o0 + ~ +
'g A |s |'.o '|F |G '|H |',: IK |L [0 ‘A . |
B N (NN S SN SN SN SN S S L i# 1
Deselection of 4 B Y X c v |B N M — &
nodal areas < | ‘ | u | I -
Strg i i - ) = Vlarer | strg
f
Single node Selection of
selection nodal area

Selection of additional
nodal areas

[AR

Figure3: Keyboard layout

2.1 Ej [ " Project folder management

Depending on the status of the project it is possible to launch a new project folder or to
open an existing projecOptionswhiO K | NB yilieiat tHe @& & displayed in grey.

12
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shows or hides location

B 220217481

or Tools Help

DOA \4 echarical  [*|| > B & @ B create new folder
|eo®a %x_a_&_ﬁ_u
Ij;;,_‘;*& P 2 Choose folder - - = 7/

- - - - L) ——
ST EeE ‘[?_' \I Program Files |188|wm|m Create Foﬂ

© 30-view Location: |

pPlaces I Name - IModlﬁed I - . . . .
@ ity i o R T\ Selection of directory in which

s the new folder should be created

I | ———— 018
ok 3 cancel

Figure4: Roject folder management &#88Aurora®

2.2 [0 Creatinga New Project Folder

E Create a new folder

E9OQYGSNI F2bRERHBY Il YS «
E Confirm1’| (Return)

E Click OK to confirm

The input mask disappeaamdyou can start the compilation of the computation model.

N For further use, the project folder can be put into the quick access!Add)

13
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create new folder

I 21 \| z88Aurorav2 wmlb‘m Create Folder

Location: [Project_1

Flaces Name 4 | Modified —
@® Recently Used @ Project_1 13:28

new folder ,name”
double click Fﬁ

to activate folder

+Add === Remove =]

add folder to quick access confirm

or

<k Add to Bookmarks
Show Hidden Files
Show Size Column

Figure5: Launching a new projetlder

2.3 L1 Opening a ProjecFolder

E Select a project folder to open

E Click "OK" to confirm. The project is displayed in the work area.

Figure6: Openingan existing projectolder
14































































































































































































































































