
UNIVERSITY OF EAST SARAJEVO 

FACULTY OF MECHANICAL     

ENGINEERING 

7th
 INTERNATIONAL SCIENTIFIC CONFERENCE

COMETa 2024
„Conference on Mechanical Engineering 

Technologies and Applications“ 

PROCEEDINGS

14th
-16th

 November East 
Sarajevo, RS, B&H 



P R O C E E D I N G S 

East Sarajevo, B&H, RS   
14th – 16th November, 2024



II 

PROCEEDINGS OF THE 7th INTERNATIONAL 
SCIENTIFIC CONFERENCE  

”Conference on Mechanical Engineering  
Technologies and Applications”  

COMETa2024, East Sarajevo, 2024 

Organization: University of East Sarajevo 
Faculty of Mechanical Engineering East Sarajevo 

Publisher: University of East Sarajevo  
Faculty of Mechanical Engineering East Sarajevo 

For publisher: PhD Saša Prodanović, associate professor 

Editors: PhD Biljana Marković, full professor 
PhD Miroslav Milutinović, full professor 
PhD Davor Milić, assitant professor 

Technical treatment MSc Jelica Anić, senior assistant 
and desing: MSc Jovana Blagojević, senior assistant 

  MSc Krsto Batinić, senior assistant 
  MSc Srđan Samardžić, assistant 

Printing: 1st

 Register: ISBN 978-99976-085-2-9
COBISS.RS-ID 141688065



III 

REVIEWERS 

PhD Aleksandar Košarac, FME UES (B&H) 
PhD Aleksandar Živković, FTS Novi Sad (Serbia) 
PhD Aleksije Đurić, FME UES (B&H) 
PhD Angela Fajsi, FTS Novi Sad (Serbia) 
PhD Biljana Marković, FME UES (B&H) 
PhD Bogdan Marić, FME UES (B&H) 
PhD Borislav Savković, FTS Novi Sad (Serbia) 
PhD Branimir Grgur, FTM Belgrade (Serbia) 
PhD Branimir Krstić, University of Difence, Military Academy (Serbia) 
PhD Cviejtin Mlađenović, FTS Novi Sad (Serbia) 
PhD Davor Milić, FME UES (B&H) 
PhD Dejan Jeremić , FME UES (B&H) 
PhD Dragan Milčić, FME Nis (Serbia) 
PhD Dragan Pršić, FMCE Kraljevo (Serbia) 
PhD Dušan Golubović, FME UES (B&H) 
PhD Dušan Gordić, FE Kragujevac (Serbia) 
PhD Goran Orašanin, FME UES (B&H) 
PhD Jasmina Pekez, TF “Mihajlo Pupin” Zrenjanin (Serbia) 
PhD Jelena Jovanović, FME Podgorica (MNE) 
PhD Milan Banić, FME Niš (Serbia) 
PhD Milan Rackov, FTS Novi Sad (Serbia) 
PhD Milan Rapajić, FTS Novi Sad (Serbia) 
PhD Milan Tica, FME Banja Luka (B&H) 
PhD Milan Zeljković, FTS Novi Sad (Serbia) 
PhD Milija Kraišnik, FME UES (B&H) 
PhD Milomir Šoja, FEE UES (B&H) 
PhD Miloš Matejić, FE Kragujevac (Serbia) 
PhD Miloš Milovančević, FME Nis (Serbia) 
PhD Mirko Blagojević, FE Kragujevac (Serbia) 
PhD Miroslav Milutinović, FME UES (B&H) 
PhD Miroslav Stanojević, FME Belgrade (Serbia) 
PhD Mladen Tomić, FTS Novi Sad (Serbia) 
PhD Mladomir Milutinović, FTS Novi Sad (Serbia) 
PhD Nebojša Radić, FME UES (B&H) 
PhD Nenad Grahovac, FTS Novi Sad (Serbia)  
PhD Nikola Tanasić, FME Belgrade (Serbia) 
PhD Nikola Vučetić, FME UES (B&H) 
PhD Radoslav Tomović, FME Podgorica (MNE) 
PhD Ranka Sudžum, FME UES (B&H) 
PhD Saša Prodanović, FME UES (B&H) 
PhD Saša Živanović, FME Belgrade (Serbia) 
PhD Silva Lozančić , Faculty of Civil Engineering Osijek (Croatia) 
PhD Slaviša Moljević, FME UES (B&H)  
PhD Slobodan Lubura, FEE UES (B&H) 
PhD Slobodan Tabaković, FTS Novi Sad (Serbia) 
PhD Snežana Nestić, FE Kragujevac (Serbia) 
PhD Spasoje Trifković, FME UES (B&H) 
PhD Srđan Vasković, FME UES (B&H) 
PhD Stojan Simić, FME UES (B&H) 
PhD Uroš Karadžić, FME Podgorica (MNE) 
PhD Vladimir Milovanović, FE Kragujevac (Serbia) 



IV 
 

PhD Vladimir Stojanović, FMCE Kraljevo (Serbia) 
PhD Vlado Medaković, FME UES (B&H) 

INTERNATIONAL SCIENTIFIC COMMITTEE 

PhD Biljana Marković, FME UES (B&H) – president   
PhD Adisa Vucina, FMEC Mostar (B&H)   
PhD Aleksandar Aleksic, FE Kragujevac (Serbia)  
PhD Aleksandar Jovovic, FME Belgrade (Serbia)   
PhD Aleksandar Košarac, FME UES (B&H)  
PhD Aleksija Đurić, FME UES (B&H)  
PhD Bogdan Maric, FME UES (B&H)  
PhD Borut Kosec, NTF Ljubljana, (Slovenia)    
PhD Branimir Krstic, Military academy, University of Defence in Belgrade (Serbia) 
PhD Budimirka Marinović, FPM UES (B&H) 
Phd Balasaheb M. Patre, SGGS IET (India)  
PhD Vladimir Popović, FME Belgrade (Serbia)   
PhD Vladimir Stojanović, FMCE Kraljevo (Serbia)   
PhD Vladimir Milovanović, FE Kragujevac (Serbia)  
PhD Vlado Medaković, FME UES (B&H)  
PhD Vlatko Cingoski, FEE "Goce Delcev" University (North Macedonia)   
PhD George Nenes, UOWM (Greece)   
PhD Goran Janevski, FME Niš (Serbia)  
PhD Goran Šimunović, MEFSB (Croatia) 
PhD Grigor Stambolov, TU FIT (Bulgaria)  
PhD Davor Milić, FME UES (B&H)  
PhD Damjan Klobcar, FME Ljubljana (Slovenia) 
PhD Danijela Tadić, FE Kragujevac (Serbia)  
PhD Darko Knezevic, FME Banja Luka (B&H)  
PhD Dejan Jeremić, FME UES (B&H)   
PhD Dragan Milcic, FME Niš (Serbia)  
PhD Dragan Pršić, FMCE Kraljevo (Serbia)   
PhD Dragan Spasic, FTS Novi Sad (Serbia)  
PhD Dušan Golubović, FME UES (B&H)  
PhD Zdravko Krivokapić, FME (MNE)   
PhD Zlatko Nedelkovski, FTS MTU (North Macedonia)   
PhD Zoran Trifunov, FTS MTU (North Macedonia)    
PhD Zorana Tanasic, FME Banja Luka (B&H)  
PhD Ibrahim Plančić, FME UZ (B&H)  
PhD Ivan Bajsić, University of Novo mesto (Slovenia)  
PhD Ivan Samardžić, MEFSB (Croatia)   
PhD Izet Zekiri, MTU (North Macedonia)   
PhD Indiran Thirunavukkarasu, Manipal Institute of Technology (Indija)  
PhD Isak Karabegovic, FTS Bihać (B&H)  
PhD Jozsef Nyers, The Obuda University Budapest (Hungary)  
PhD Kyros Yakinthos, Aristotle University of Thessaloniki (Greece)   
PhD Lozica Ivanovic, FE Kragujevac (Serbia)  
PhD LJubiša Dubonjić, FMCE Kraljevo (Serbia)   
PhD Mathias Liewald, IFU (Germany)   
PhD Megan Cordill, ESI MS, AAS (Austrian)   
PhD Milan Rakita, Purdue University (SAD)   
PhD Milan Rackov, FTS Novi Sad (Serbia)  
PhD Milan Tica, FME Banja Luka (B&H)  



V 

PhD Mile Savkovic, FMCE Kraljevo (Serbia)   
PhD Milosav Ognjanović, FME Belgrade (Serbia)  
PhD Miklos Imre Zsolt, PU Timisoar, (Romania) 
PhD Mirko Blagojević, FE Kragujevac (Serbia) 
PhD Mirko Ficko, UM FME (Slovenia) 
PhD Miroslav Zivkovic, FE Kragujevac (Serbia) 
PhD Mladen Tomic, FTS Novi Sad (Serbia)  
PhD Mladomir Milutinovićc, FTS Novi Sad (Serbia) 
PhD Monika Lutovska, FTS MTU (North Macedonia)    
PhD Nebojsa Lukić, FE Kragujevac (Serbia)  
PhD Nebojša Radić, FME UES (B&H) 
PhD Nenad Pavlović, FME Niš (Serbia) 
PhD Neritan Turkeshi, FE, MTU (North Macedonia)  
PhD Nikola Vučetić, FME UES (B&H)  
PhD Nina Andjelić, FME Belgrade (Serbia)  
PhD Obrad Spaić, FPM UES (B&H)   
PhD Radivoje Mitrović, FME Belgrade (Serbia)  
PhD Radovan Radovanović, The Academy of criminalistic and police studies 

Belgrade (Serbia) 
PhD Radoslav Tomović, FME Podgorica (MNE)  
PhD Ranislav Bulatović, FME Podgorica (MNE)  
PhD Ranka Sudžum, FME UES (B&H)  
PhD Ranko Antunović, FME UES (B&H)  
PhD Saša Ranđelović, FME Niš (Serbia) 
PhD Sergej Alexandrov, Institute for Problems in Mechanics (Russia)  
PhD Slavisa Moljević, FME UES (B&H) 
PhD Slobodan Morača, FTS Novi Sad (Serbia) 
PhD Snežana Nestić, FE Kragujevac (Serbia) 
PhD Spasoje Trifković, FME UES (B&H) 
PhD Srdjan Vasković, FME UES (B&H) 
PhD Sreten Peric, Military Academy, University od Defence in Belgrade (Serbia) 
PhD Stanislav Karapetrovic, University of Alberta (Canada) 
PhD Stanislaw Legutko, PUT (Poland)  
PhD Stevan Kjosevski, FTS MTU (North Macedonia)   
PhD Stevan Stankovski, FTS Novi Sad (Serbia) 
PhD Stojan Simic, FME UES  B&H   
PhD Tamara Aleksandrov Fabijanić, UZ FMENA (Croatia) 
PhD Uroš Karadžić, FME Podgorica (MNE)   
PhD Fuad Hadžikadunić, FME UZ (B&H) 

ORGANIZING COMMITTEE 

PhD Milija Kraišnik, FME UES – president 
PhD Miroslav Milutinović, FME UES 
PhD Saša Prodanović, FME UES 
PhD Nebojša Radić, FME UES 
PhD Goran Orašanin, FME UES 
PhD Aleksije Đurić, FME UES 
Jovana Blagojević, ma, FME UES 
Jelica Anić, ma, FME UES 
Krsto Batinić, ma, FME UES - Technical Secretary 
Srđan Samardžić, ma, FME UES - Technical Secretary 
Stanišić Vera – Secretary 



VI 

GENERAL SPONSOR 

Ministry of Scientific and Technological 
Development and Higher Education 

Republic of Srpska 

SPONSORS 



VII 



VIII 

The conference has been supported by: 

International Federation for 
the Promotion of Mechanism 

and Machine Science

Association 

for Design,  Elements 

and Constructions 

Union of Mechanical Engineers and 
Technicians of Republic of Srpska



IX 

Countries from which conference participants come 



X 
 

PREFACE 
 

Mechanical engineering, as one of the basic engineering disciplines, represents 

the key to understanding and improving many aspects of modern society. From the 

development of energy-efficient systems, through advanced materials and production 

technologies, to robotics and automation, mechanical engineering is at the very heart of 

innovation, which drives the global economy and contributes to a better quality of life. 

Contemporary trends in mechanical engineering, such as the application of artificial 

intelligence, additive technology, digital transformation, minimizing the impact of 

industrial processes on the environment, etc. widely open new horizons and 

opportunities for our profession. Through mutual cooperation, interdisciplinary 

approaches and the integration of new technologies, we can find solutions that will shape 

the future of industry and society. Today, our profession faces numerous challenges, 

which are the result of accelerated technological development. They are at the same 

time extremely complex, but also very inspiring and require not only technical expertise, 

but also creativity, cooperation and a constant desire for new scientific achievements. 

Therefore, we must be able to recognize and implement new approaches, 

methodologies and technologies. Moreover, only a holistic approach in the application 

of knowledge in various engineering fields, and especially in the field of mechanical 

engineering, is a safe way into the future. Finally, in today's world, which is rapidly 

changing under the influence of global economic, environmental and social factors, it is 

important that all of us, who deal with the field of mechanical engineering from various 

aspects, do not forget our responsibility. In this context, engineering ethics, quality of 

work and continuous education play a crucial role. 

 

Although the scientific research process is crucial for economic progress, we 

must not forget the importance of educating new generations of mechanical engineers. 

The conference COMETa 2024 is precisely an extraordinary opportunity to further 

encourage young researchers and students to actively engage in scientific activities 

through the development of their ideas. In this sense, academic institutions have a great 

responsibility to provide quality education and research programs to future generations. 

Recognizing the importance of the broad field of mechanical engineering for the 

overall industrial development of society, the work of the conference will take place 

through 5 sections. The program is focused on the following thematic areas: 

Manufacturing technologies and advanced materials, 

Applied mechanics and mechatronics, 

Machine design, simulation and modeling, 

Product development and mechanical systems, 

Energy and thermotechnic, 

Renewable energy and environmental, 

Maintenance and technical diagnostics, 

Quality, management and organization. 

 

Also, as part of the conference program, one round table and two workshops 

will be held, whose topics relate to the generation of ideas and proposals for future 

project activities that must inevitably be based on innovation, quality, and upcoming 

machine technologies, which is actually in accordance with the Development strategy of 
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science and technology of the Republic of Srpska for the period 2023-2029, in which 

education, science, technology, research, innovation, and digitization are recognized as 

key prerequisites for achieving a sustainable economy. 

Many experts, researchers, university professors, businessmen and students 

from various fields of mechanical engineering have registered to participate in this edition 

of conference COMETa 2024. The topics that will be discussed by the scientific and 

professional public will certainly contribute to the acquisition of new knowledge and open 

up a lot of space for future innovations. 77 papers will be published in the Conference 

proceedings, including 3 plenary lectures. The fact that numerous participants from 

abroad have been registered for the conference COMETa 2024 this year is especially 

pleasing. 

Namely, 262 authors come from 16 countries. The review team is composed of 

53 colleagues from the country and abroad. This is certainly the result of strenuous 

activities that were aimed at raising the international reputation and visibility of the 

conference in the regional, but also in the wider academic and scientific research area, 

which will be one of our primary goals in the future. 

We are sure that the work at the conference COMETa 2024 will be fruitful and 

that each of you, after its end, will leave with new ideas, knowledge and contacts that 

will contribute to your further professional development. This is an opportunity not only 

to learn from each other, but also to build the foundations for future research projects 

and industrial innovations together. In addition, we believe that in the coming days we 

will have the chance to get to know each other better, discuss common challenges and 

establish new forms of cooperation. In this sense, we would like to point out that all your 

proposals and suggestions are more than welcome and will be carefully considered by 

the Organizing and Scientific Committee in order to improve the organization of the next 

conferences.  

Finally, on behalf of the Organizing and Scientific Committee of the conference 

COMETa 2024, we express our great gratitude to all authors, reviewers, universities and 

faculties, business entities, and national and international institutions and organizations 

that supported the organization of the conference. Special thanks go to the Ministry of 

Scientific and Technological Development and Higher Education of the Repubilc of 

Srpska, the City of East Sarajevo, the Municipalities of East New Sarajevo, East Ilidža 

and Pale, without whose help the organization and work of the conference certainly could 

not be at the level that its status deserves. 

 

East Sarajevo, November 13th, 2024. 

 

President of the Scientific 

Committee 

 President of the Organizing 

Committee 

   PhD Biljana Marković,  

full professor 

 PhD Milija Kraišnik, 

Associate Professor 
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IMPROVED STRUCTURAL FATIGUE ANALYSIS USING FEM: 
DEVELOPMENT OF API SCRIPTS FOR STRESS RANGE 

CALCULATION  

Aleksandar Bodić1, Snežana Vulović2, Milan Bojović3, Jelena Živković4, Miroslav 
Živković5 

Abstract: This paper presents an improved procedure for performing structural fatigue 
analysis using the finite element method (FEM). Numerical analyses were conducted for 
two typical structural load cases using Femap with NX Nastran software. To automate 
the fatigue stress range calculations, two custom API scripts were developed. The 
fatigue stress range was determined as the difference between the stress responses of 
the two load cases. First API script calculates the stress range based on the principal 
stresses, while second script uses the Von Mises equivalent stress criterion. The 
resulting stress ranges from both methods were compared, and their deviations were 
analysed. By automating the otherwise time-intensive task of calculating stress range 
vectors, these API scripts significantly reduce the required engineering time and 
probability of error. The results of the fatigue analysis confirm that these API tools can 
effectively improve the process and save engineering time. 

Key words: API, Fatigue analysis, Finite element method, Principal stresses, Von 
Mises stress 

1 INTRODUCTION 

Assessment of the fatigue life of steel structures is a very important issue in the 
field of design and maintenance. This is especially important for large structures that are 
exposed to various environmental conditions, and their eventual failure can have huge 
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consequences (cranes, bridges, etc.). For this reason, fatigue life prediction is a common 
and very important step in the structural design process [1]. Fatigue strength evaluation 
of structure is commonly considered for characteristic number of working cycles and 
according to specific standard. For these purposes, it is necessary to determine the 
stress range for defined load cases to which the structure is subjected. One of the most 
popular numerical methods for analyzing the behaviour of complex structures is finite 
element method (FEM) [2, 3]. There are many papers in the literature whose focus is the 
fatigue analysis of different types of structures using FEM [4, 5, 6]. For example, the 
application of FEM for fatigue analysis of pressure vessel is considered in [7, 8]. FEM 
fatigue analysis of crane is considered in [9]. Different methods for determining the stress 
range used in fatigue calculations of offshore transport equipment based on FEM are 
investigated in [10]. FEM fatigue analysis of pipelines due to slug flow are considered in 
[11]. Fatigue analysis of welded joints using FEM is investigated in [12, 13]. Therefore, 
it can be concluded that the application of FEM in the fatigue analysis of various types 
of structures is very widespread recently. 

Using FEM, it is possible to perform a numerical analysis of the structure for two 
characteristic load cases, and then, based on the obtained stress fields, determine the 
stress range field in structure. Manually calculating the stress range field takes a lot of 
engineering time. For this reason, it is necessary to automate this process by developing 
API scripts [14].  

This paper presents an improved procedure for performing structural fatigue 
analysis using the finite element method (FEM). Two custom API scripts were created 
to automate the process of calculating the stress range in the structure. The first script 
calculates the stress range using principal stress theory, while the second calculates the 
stress range based on the von Mises equivalent stress theory. The scripts were tested 
on the lower shell model for two typical load cases for that structure. 

In the second chapter, the theoretical basis for calculating the stress range using 
principal stress theory and von Mises equivalent stress theory is given. 

In the third chapter, the Lower Shell model on which the scripts were tested is 
presented and a procedure for numerical fatigue analysis for two characteristic load 
cases is given. 

At the end, the results are shown, and conclusions were drawn about the 
conducted analyses. 

2 STRESS RANGE DEFINITION USING FEM  

In this chapter, the theoretical basis for calculating the stress range for 2D and 
3D finite elements are given. The stress range is calculated in two ways: the first is based 
on the principal stress theory, while the second is based on the von Mises stress theory. 
The equations given in this chapter were used to create API programs for calculating the 
stress range. 

2.1 Stress range calculation according to principal stresses theory 

The calculation of the structural principal stress range is determined by the 
difference between the first and second characteristic load case for which the fatigue 
analysis is considered: 

  = −1 2case caseσ σ σ   (1) 
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where 1caseσ  represents stress tensor due to Load Case 1 and 2caseσ  represents stress 

tensor due to Load Case 2. 
For plate elements, principal stress ranges can be calculated as [2]: 
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where  xx ,  yy
and  xy

represent the difference of x normal stress, y normal stress 

and xy shear stress, respectively between load cases 1 and 2: 
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For 3D elements, principal stress range scan be calculated as [2]: 
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where I1, I2 and I3 represent first, second and third stress invariant, which can be 
expressed with following equations [2]: 

 

  

        

           

 =  +  + 

 =   +   +   −  −  − 

 =    −   −   −   +   

1

2 2 2

2

2 2 2

3 2

xx yy zz

xx yy yy zz zz xx xy yz zx

xx yy zz xx yz yy zx zz xy xy yz zx

I

I

I

  (8) 

Analogous to equation (4) for plate elements, members 

          and, , , ,xx yy zz xy yz zx  in equation (8) represent difference of x, y and z 

normal stresses, and xy, yz and zx shear stresses, respectively between load cases 1 
and 2: 
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Angle   in equations (5), (6) and (7) is defined using following equation [2]: 
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 The maximum structural principal stress range for plate elements is obtained 
from following equation: 
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The maximum structural principal stress range for 3D elements is obtained from 
following equation: 
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2.2 Stress range calculation according to von Mises stress theory 

Stress range according to von Mises stress theory is determined based on the 
difference between the first and second characteristic load case for which fatigue 
analysis is considered, as defined in equation (1). 

For plate elements stress range using von Mises stress theory is defined using 
following expression [2]: 

       =  +  −   + 2 2 23xx yy xx yy xy   (13) 

while for 3D elements is defined as [2]: 
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where the terms  xx ,  yy
,  zz ,  xy

,  yz
and  zx are defined in the previous 

chapter and are calculated by equation (9). 

2.3 API scripts for calculating stress range 

Two API scripts were created for calculating the stress range: one based on the 
principal stress theory, and the other based on the von Mises equivalent stress theory. 
Both scripts calculate stress ranges based on the difference of the two characteristic 
load cases for which the fatigue analysis is considered. Figure 1 shows the algorithms 
based on which the API scripts were developed. 
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Figure 1. Algorithm for stress range calculation using a) principal stress and b) von 
Mises equivalent stress 

The API script for calculating the stress range according to the theory of principal 
stresses is developed according to the algorithm shown in Figure 1a. After starting the 
API script, the elements for which the stress range is calculated are first selected. The 
API then calculates the required variables based on the element type. If the 2D element 
is selected, the differences of the normal stresses in the x and y directions, as well as 
the xy shear stress, are calculated first according to equation (4). After that, it calculates 
the ranges of principal stresses using equations (2) and (3) and the maximum stress 
range in the element according to equation (11). If the 3D element is selected, API 
calculates the differences of the remaining normal and shear stresses, three stress 
invariants and the principal angle according to equations (9), (8) and (10). After that, 
similarly as for 2D elements, it calculates the principal stress ranges using equations (5)
, (6) and (7) and the maximum stress range in the element using equation (12).  

The algorithm shown in Figure 1b refers to an API that calculates the stress 
range according to the von Mises equivalent stress theory. By running the API script, the 
elements in which the stress range is calculated are selected, and then, based on the 
element type, the equivalent stress range is calculated according to equation (13) for 2D 
elements or equation (14) for 3D elements. 

3 FATIGUE ANALYSIS OF LOWER SHELL MODEL 

FE model of Lower Shell (Figure 2) is created within Femap software [15]. Model 
is created using 2D 4-noded plate elements and 3D hexahedral elements and consists 
of 225364 elements and 227850 nodes.  
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Figure 2. FE model of lower shell 

Numerical analysis is performed for two load cases. The first load case 
corresponds to a regular melting operation. The Lower Shell is standing on a platform 
loaded with 100% payload. The second load case represents the discharge of the Lower 
Shell. The Lower Shell is inclined at 25 degrees from the horizontal to the tapping side 
and contains 30% of the load.For purpose of calculating stress range field both API 
scripts were used. Stress range field obtained using API scripts is shown in Figure 3 and 
Figure 4. 

  

Figure 3. Stress range field obtained using API based on a) principal stress theory and 
b) von Mises stress theory 

 

Figure 4. Stress range field obtained using API based on a) principal stress theory and 
b) von Mises stress theory 

b) 

b) 

a) 

a) 
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By visually comparing results in Figure 3 and Figure 4, it can be seen that the 
stress range field matches for both methods. Also, the maximum values of the stress 
range for both methods match, with a smaller deviation. It can be concluded that the 
stress range determination process can be effectively automated using the created API 
scripts. 

4 CONCLUSION 

This paper presents an enhanced methodology for conducting structural fatigue 
analysis using the finite element method. Numerical simulations were performed for two 
standard structural loading scenarios, utilizing Femap with NX Nastran software. To 
streamline the fatigue stress range calculations, two custom API scripts were created: 
one based on principal stress theory and other based on von Mises stress theory. The 
fatigue stress range was calculated using both API scripts as the difference between the 
stress responses of the two load cases.  

By comparing the results from principal stresses and von Mises stress criteria, it 
can be concluded that both scripts give similar solutions. For the conducted FEA analysis 
for lover shell divergence between max values of fatigue stress between two approaches 
was 6.7%. The results obtained by the principal stress theory are slightly higher than the 
results obtained by the von Mises equivalent stress theory, which puts the construction 
on the side of safety. 

Also, it can be concluded that API usage for these purposes offer flexibility in 
fatigue assessment while reducing engineering effort and time. 

The automation of these calculations not only ensures more efficient analysis 
but also enables handling of complex models with greater ease. Overall, these tools 
improve the fatigue analysis workflow and provide accurate, consistent results, 
demonstrating their practical value in structural engineering applications. 
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