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Z88 is a software package for solving structural mechanical, static problems with the aid of 

the Finite Element Analysis (FEA), which is available under the GNU-GPL 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 Bayreuth. 

In addition to the present compact Z88, which is currently available in the 14th version, an 

extended program Z88Aurora is on the market since 2009. Z88Aurora® is based on Z88 and 

is available for Windows 64-bit, Linux 64-bit and Mac OS X for free download (as an executa-

ble file). In addition to the efficient solvers contained in Z88, Z88Aurora® offers a graphical 

user interface (GUI), a completely new preprocessor and an extension of the approved post-

processor Z88O. During the development of Z88Aurora®, great effort was put into improving 

the usability.  

Since version V2, Z88Aurora® offers, in addition to static strength analysis, a material data-

base containing more than 50 established construction materials and modules such as non-

linear strength calculations, natural frequency analysis and thermal analyses. Since 

Z88Aurora® V3, the program includes an extended nonlinear equation solver, which now 

also allows to consider non-linear material behavior besides geometrically nonlinear analy-

sis. Therefore, three plastic material laws are implemented. The surface has been enhanced 

accordingly in order to be able to enter the additionally required material data. Since version 

4, Z88Aurora® includes a contact module, which provides frictionless and bonded contact 

formulations. The GUI offers different part operations for creating and aligning assemblies 

(e.g. importing parts, moving, rotating, scaling and copying). 

The current version Z88Aurora® V5 offers an extended thermo-mechanical FE-solver for the 

simulation of convective heat transfer from a solid body to the surrounding. Furthermore, 

the new postprocessor of Z88Aurora® V5 provides the possibility to choose between differ-

ent view options and includes a new feature for exporting images of the current viewport.  

Other modules such as a module for transient analysis are in 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-

ǉǳƛǊŜŘ ŀǊŜ ¸ƻǳƴƎΩǎ ƳƻŘǳƭǳǎ ŀƴŘ tƻƛǎǎƻƴΩǎ ǊŀǘƛƻΦ The user has the choice of a number of 

boundary conditions: displacements, forces, pressures or surface loads. 

 

Module for thermal analysis  

In this module of Z88Aurora® steady state thermal conduction and the thermal expansion 

are calculated. The simulated temperature profile is treated separately and is time-

independent, i.e. the state of equilibrium is displayed. By linking the thermal and mechanical 

boundary conditions the user can calculate thermo-mechanical displacements or stress in 

addition to the thermal results, like temperature or heat flow. With this, statements can be 

made about the influence of temperature on the construction component. 

 

Module for natural frequency  

Since Version V2, Z88Aurora® also gives the possibility to analyse a component regarding its 

natural frequency. If the material properties Young´s ƳƻŘǳƭǳǎΣ tƻƛǎǎƻƴΩǎ Ǌŀǘƛƻ ŀƴŘ ŘŜƴǎƛǘƛȅ 

are known, this module can calculate the natural frequency. Alternatively fixing constraints 

for sets of nodes in one or several spatial directions can be applied. As a result the user gains 

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

 

Module Z88NL  for non-linear calculation 

Lastly there is the possibility to conduct non-linear calculations of the structural mechanics. 

Regarding the boundary conditions homogeneous and heterogeneous displacements, 

different kinds of applying forces as well as pressure loads can be observed. The equation 

solver Z88NL evaluates the Finite Element Analysis considering the geometrical 

nonlinearities or, since V3, also considering non-linear material behavior. With this module 

ǘƘŜ ŘƛǎǇƭŀŎŜƳŜƴǘǎ ό½ууb[hнΦ¢·¢ύ ŀǎ ǿŜƭƭ ŀǎ /ƘŀǳŎƘȅΩǎ ǎǘǊŜǎǎ ό½ууb[hоΦ¢·¢) can be 

calculated for the the element types 1 (Hexahedron with 8 nodes), 4 (truss), 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 of Z88Aurora® V3 three different plastic material laws can be calculated. 

 

The contact module Z88KONTAKT 

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

this end, node-surface or surface-surface contact with an automated contact search is 

implemented. The possible contact types are bonded or frictionless. The methods for 

including these restrictions are Lagrange, 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 

static analysƛǎΦ LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜ ǘƘŀǘ ǘƘŜ ŎƻƴǘŀŎǘ ƳƻŘǳƭŜ ƻƴƭȅ ǿƻǊƪǎ ƛƴ ŎƻƴƧǳƴŎǘƛƻƴ ǿƛǘƘ 

the linear static module. 

 

The Z88 philosophy is also valid for Z88Aurora®! 

­  fast and compact: Developed for PC, no ported mainframe system 

­  full 64-bit support for Windows, Linux and Mac 

­  native Windows and Mac OS X programs, no emulations 

­  Windows and Mac OS X versions use the same computing kernels 

­  full data exchange from and to CAD systems (AutoCAD * .DXF, *.STP, *.STL) 

­  FE structure import (*.COS, *.NAS, *.ANS, *.INP)   

­  context sensitive online-help and video tutorials 

­  simple installation with Microsoft® Installer (MSI) 

­  Z88Aurora® V5 is completely compatible with Z88 V14/15 OS and Z88Aurora® 

V2/V3/V4. Already existing Z88 V13 files or Z88Aurora® V1 files can be easily import-

ŜŘ ǿƛǘƘ ǘƘŜ ŎƻƴǾŜǊǎƛƻƴ ǘƻƻƭ άMƛǘƻƻέΗ 
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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 of Z88Aurora® (and also other FEA programs) differ from 

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

 

 Unit conventions are independently managed by the user. The material database inte-

grated in Z88Aurora® uses the units mm/t/N.  

 

Z88Aurora® is a powerful, complex computer program, which is still under development. If 

you have suggestions concerning future functionality, feel free to write an email to 

z88aurora@uni-bayreuth.de or contact us via the forum http://forum.z88.de. 

The compatibility of Z88Aurora® with other programs is not fully tested. Especially data ex-

change is highly dependent on developments of the exporting third party software. Changes 

on this end are often not directly visible and are prone to cause problems. In these cases 

please contact Z88 support. FAQs can be found on the forum or in the handbooks.  
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¶ Operating systems: Microsoft® Windows® 7/8/8.1/10, Linux, MacOS® (64 bit) 

¶ Graphics requirements: OpenGL driver 

¶ Main memory: 1 GB minimum, recommended: 8 GB 

¶ Documentation and videos require PDF-reader, video player, browser 

 

Lb{¢![[!¢Lhb 

For more information see the installation guide which comes with the installation of the 

Z88Aurora® package. For starting either use the desktop icon  ά½уу!ǳǊƻǊŀ V5ά ƻǊ ƻǇŜƴ 

ǘƘŜ ǇǊƻƎǊŀƳ ƛƴ ǘƘŜ ǎǘŀǊǘ ƳŜƴǳΥ ά½уу!ǳǊƻǊŀ V5έ Ą ά½уу!ǳǊƻǊŀ V5έΦ LŦ ȅƻǳ ƘŀǾŜƴΩǘ ƛƴǎǘŀƭƭŜŘ 

the desktop icon nor the start menu entry you can start the program via the Windows-

Explorer: 

άC:\Z88AuroraV5\win\bin\ȊууŀǳǊƻǊŀΦŜȄŜέΦ 
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The Z88Aurora® documentation consists of: 

¶ 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 library displaying the integrated element types in Z88Aurora®  

¶ Video manual containing some topics of special interest 

¶ SPIDER-Workflow: Process support by a workflow tool  
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Z88Aurora® is characterized by an intuitive operation of the pre- and postprocessor. The 

project data management is carried out by means of a project folder management. A status 

display provides better ease of use. 

 

Figure 1: User interface of Z88Aurora® V5 

2. a9b¦ .!w{ 

Several menu bars are of importance for operation. The four icon menu bars provide quick 

access to all functions of Z88Aurora®. The main functions of the first icon menu bar, such as 

preprocessor , open additional side menus. The other three icon menu bars contain view, 

color and 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 icons 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 can switch. Each tab can be closed ōȅ ŎƭƛŎƪƛƴƎ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ά·έ. 

The icon menu bar is separated into different areas: the project folder management, the 

type of analysis and the pushbuttons, which access the context sensitive side menus and the 
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support. Depending on the state of the analysis several icons are displayed in grey, because 

ǘƘŜƛǊ ŦǳƴŎǘƛƻƴǎ ŀǊŜƴΩǘ ŀǾŀƛƭŀōƭŜ ŀǘ ǘƘŀǘ ǘƛƳŜΦ  

 

Figure 2: Pushbuttons of the icon menu bar 

 

 Please always note the status display at the lower left edge of the user interface. Here you can find ref-

erences to the next steps and information about operation! 

 

Figure 3: Keyboard layout 

2.1  Project folder management   

Depending on the status of the project it is possible to launch a new project folder or to 

open an existing project. Options whiŎƘ ŀǊŜƴΩǘ ŀŎŎŜǎǎible at the time are displayed in grey. 
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Figure 4: Project folder management of Z88Aurora®  

 

2.2  Creating a New Project Folder 

Ĕ Create a new folder  

Ĕ 9ƴǘŜǊ ŦƻƭŘŜǊ ƴŀƳŜ αbŀƳŜά 

Ĕ Confirm  (Return)  

Ĕ Click OK to confirm 

The input mask disappears and you can start the compilation of the computation model. 

 

 For further use, the project folder can be put into the quick access! (Ĕ Add) 
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Figure 5: Launching a new project folder 

2.3  Opening a Project Folder 

Ĕ Select a project folder to open 

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

 

 

Figure 6: Opening an existing project folder 










































































































































































