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Trademarks 
fe-safe, Abaqus, Isight, Tosca, the 3DS logo, and SIMULIA are commercial trademarks or registered 
trademarks of Dassault Systèmes or its subsidiaries in the United States and/or other countries. Use of 
any Dassault Systèmes or its subsidiaries trademarks is subject to their express written approval.  Other 
company, product, and service names may be trademarks or service marks of their respective owners.  

Legal Notices 

fe-safe and this documentation may be used or reproduced only in accordance with the terms of the 
software license agreement signed by the customer, or, absent such an agreement, the then current 
software license agreement to which the documentation relates. 

This documentation and the software described in this documentation are subject to change without prior 
notice.  

Dassault Systèmes and its subsidiaries shall not be responsible for the consequences of any errors or 
omissions that may appear in this documentation.  

© Dassault Systèmes Americas Corp, 2024. 
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Third-Party Copyright Notices 

Certain portions of fe-safe contain elements subject to copyright owned by the entities listed below. 

© Battelle 

© Endurica LLC 

© Amec Foster Wheeler Nuclear UK Limited 

fe-safe Licensed Programs may include open source software components. Source code for these 
components is available if required by the license. 

The open source software components are grouped under the applicable licensing terms.  Where 
required, links to common license terms are included below.  

 

IP Asset Name IP Asset 
Version 

Copyright Notice 

Under BSD 2-Clause 

UnZip (from 
Info-ZIP) 

2.4 Copyright (c) 1990-2009 Info-ZIP. All rights 
reserved. 

Under BSD 3-Clause 

Qt Solutions 2.6 Copyright (c) 2014 Digia Plc and/or its 
subsidiary(-ies)   

All rights reserved. 

 

 

  

http://opensource.org/licenses/BSD-2-Clause
http://opensource.org/licenses/BSD-3-Clause
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fe-safe 2024 GA  

GA.1 Support for 2024 Abaqus ODB files 

 

fe-safe 2024 FD01 (FP.2405) 

FD01.1 Sine Sweep 

Many automotive manufacturers do not have accurate fatigue loading data for the mechanical components they 
build. In such cases the solution is to design in compliance with particular guidelines or rely on simplified tests that 
are able to cover the worst case scenarios. The Sine Sweep Vibration Test is one of those simplified tests that can 
be used to assess the component’s durability, particularly with respect to the eigenfrequencies of the structure. In a 
sine sweep test the base excitation input consists of a single frequency at any given time, but the frequency itself 
varies with time. It may begin at a low frequency and then sweep up to a high frequency, be maintained for a while, 
then be reduced again. The new Sine Sweep fatigue analysis is in the frequency domain, like the random vibration 
(PSD) capability. The generalized displacements (aka modal coordinates) and modal stresses obtained from a 
harmonic analysis are combined with the definition of the base excitation sweep amplitudes to obtain a frequency 
amplitude response function, which is then integrated over to obtain the total damage. 

 

Creating a sine sweep job 

A Sine Sweep analysis is defined in a similar way to a random vibration analysis, using a specialized FEA Solution 
Open option as indicated below. This leads to a similar dialog to the random vibration analysis, but a .sineweep text 
file is supplied instead of the PSD file. This consists of a header defining total sweep time, rate type (linear or log), 
and optional units; followed by a table of frequency-amplitude pairs defining the sweep and the input acceleration 
amplitudes. An example is given below, with specification details in the User Guide. 
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Sine Sweep response algorithm selection 

The response function analysis options are similar to the random vibration, and are selected through a specialization 
of the group algorithm menu: 

• Von Mises 

• Normal Critical Plane 

• Shear Critical Plane 

• Combined Shear and Normal Critical Plane 

A residual stress can also be defined, and a mean stress correction selected for it. 

If a weld group is analysed, then a special response function based on the structural stress is used (similar to with 
random vibration), using either the normal or shear structural stress as selected. 
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Sweep Definition Example 

An example of the .sinesweep definition file is shown below, giving header information followed by 
frequency/acceleration inputs from 0.5 to 200Hz. See User Guide for further details on header options.  

 

Exposure time: 1200s 

LogSweep 

Frequency units: Hz 

Acceleration units: m_s2 

0.5 0.01 

1    0.25 

5    0.5 

10   1.0 

50   1.0 

100   1.0 

150 0.5 

175 0.1 

200 0.0 

 

 

FD01.2 DTMF with TCD 

The DTMF algorithm and plug-in algorithms can now be used with Critical Distance (TCD) calculations. 

 

FD01.3 FKM7 

The FKM fatigue assessment algorithm has been updated to comply with the latest 7th Edition of FKM Guideline, 
‘Analytical Strength Assessment of Components Made of Steel, Cast Iron and Aluminum Materials’. 

In addition to fatigue assessment of non-welded components, you can now carry out the static assessment of non-
welded components, where a static assessment is performed at each turning point of the fatigue loading. 

The material databases distributed with fe-safe have been updated according to the 7th Edition. Materials can be 
selected from either the ‘FKM_Fe.dbase’ (for steel/iron) or ‘FKM_Al.dbase’ (for aluminium) material databases. 
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Many of the parameters used in static and fatigue assessments can be set through the Group Algorithm Selection 
dialog. 

 

 

  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Our 3DEXPERIENCE® platform powers our brand applications, serving 12 industries, and provides 
a rich portfolio of industry solution experiences. 
Dassault Systèmes, the 3DEXPERIENCE® Company, provides business and people with virtual universes to imagine sustainable innovations. Its 
world-leading solutions transform the way products are designed, produced, and supported. Dassault Systèmes’ collaborative solutions foster social 
innovation, expanding possibilities for the virtual world to improve the real world. The group brings value to over 210,000 customers of all sizes in all 
industries in more than 140 countries. For more information, visit www.3ds.com.
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