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Abstract: In present paper, after calculation using the finite element method (FEM), stress distribution 
on the model of a part of the pressurized boiler shell without welded joints (WJ), with trans
versal WJ, longitudinal WJ and crosspoint location of WJ Is analyzed. Also, FEM calcula
tion and comparative analysis of the effects of WJ on the stress distribution have been con
ducted using the tank for liquid carbon dioxide as an example, on which. In addition to the 
shell sheet-metal and heads with necessary openings and elements such as saddles with sup
ports and hangers, transversa! and longitudinal butt WJ, have been modelled. 

Keywords: FEM, WJ, Calculation, Analysis of stress distribution 

1. Introduction 

Based on calculation o f the thickness of cylindrical shell and head-wall o f the vessels for l iq
uid CO2 with volume V=23 m^, an outer diameter. Do ^ 1900 mm and with the test pressure, 
p, = 26 bar, made of the material P 355N L2 [1,2], according to standard SRPS EN 13445-3 
[3], adopted thickness is e ^ 10 mm. This calculation Is based on the formulas for calculation 
of stresses in the thin walls of the shells and on the empirical safety factors [4], Based on 
these formulas it has been calculated that the tangential stress are a, = 245.7 MPa, and the 
axial stress aa = 122.8 MPa. The cylindrical part o f the vessel was made by butt welding of 
sheet metal, with both transversal and longitudinal WJ. Their shape induces stress concentra
tion in their vicinity. Fig. 1, which affects the stress distribution throughout the structure of 
the vessel, too. 

Fig. I . Stress distribution at the crosspoint location of the welded pressure vessel joints 
Stress values in the WJ, obtained by FEM calculation on the part o f the vessel shell exposed 
to the test pressure, are presented in Tab. I . 

The part of the vessel shell exposed FEM (von Mises stresses) Formulas (Normal stresses) 
to pressure of 2.6 MPa a^,„, MPa o^^, MPa o, MPa 

Without WJ, Transversal 241.6 245.9 245.7 Without WJ, Longitudinal 241.6 245.9 122.8 
transversal WJ 238.6 245.0 / 

With Butt longitudinal WJ 28.7 310.7 / 
crosspoint WJ 42.2 298.9 / 

' Corresponding author 
E-mail address: acibuli(5)tmf.bg.ac.rs (Lj. Milovic) 
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2. Stress distribution on the model of the pressure vessel shell without and with W J 
To see the difference o f stress distribution, two models of the vessels were made (with and 
without WJ), and after the FEM calculation the comparative analysis o f the stress distribution 
was also conducted. Fig. 2. 

i<NlHi1M>M) 

22 
— • ViaB O i a n ^ 3S50 

Fig. 2. Stress distribution on the model of the vessel exposed to pressure of 2.6 MPa, 
a) without and b) with modelled butt WJ 

3. Conclusions 
By analyzing the stress distribution after FEM calculation one can see a completely different 
picture o f the stress distribution on the vessel modelled with and without a model of butt WJ, 
as expected, which tells us that to fully understand the behaviour o f welded structures the 
FEM calculation on the model on which the WJ are also modelled is required. 

Acknowledgements 
This work is a contribution to the Ministry o f Education and Science o f the Republic o f Ser
bia funded Project TR 350 U . 

References 
[1] Aleksic Bojana: Primena numeriikog postupka u optimizaciji nosece konstrukcije posude pod 

pritiskom, Zavrgni master rad, Univerzitet u Beogradu, TehnoloSko-metalurSki fakultet, Beograd, 
2015. 

[2] EN 10028-3:1992. Flat products made of steels for pressure proposes - Part 3: Weldable fine grain 
steels, normalized. European Committee for Standardization. Brussels. 

[3] SRPS EN 13445-3:2010. Posude pod pritiskom koje nisu izlozene plamenu - Deo 3: Projektovanje. 
Institut za standardizaciju. Beograd. 

[4] Dennis R. Moss, Pressure vessel design manual, third edition, Elsevier, 2004. 



Author Index 

AitHocinc, N., 2G9 Barbu, L.G., 71 

Aaboubi, Omar, 61 Barile, Claudia, 251 
Abderrahim, Talha, 83 Barjasic, D., 303 
Abi Akl, Rami, 207 Barton, Lukas, 261 
Adinoyi, Muhammed J., 235 Basaid, Djamel, 95 
Aid, A., 5, 99, 155 Basan, Robert, 107, 191 
Aid, Abdelkrim, 69, 77, 83 Bazajzzadeh, Soheil, 73 
Aissani, M. , 137 Bechouel, Rafik, 81 
Ait Tahar, K., 283 Belaidi, 0., 273, 283 
Akinlabi, Esther T., 279 Belhouari, Mohamed, 115 
Alamin, A., 9 Bellhouse, Erika, 183 
Alar, Vesna, 47 Belouchrani, Mohamed El Amine, 179 
Albinmousa, J., 159, 235 Beltache, Abdelghani, 83 
Aleksic, Bojana, 153, 189 Ben Amara, Mohamed, 177 
Aleksi6, Vujadin, 153, 189 Ben Hassine, Mouna, 117 
Amara, I . , 313 Benagadi, L., 97 
Ambriz, R.R., 147 Benaoum, F., 97 
Aminallah, L., 13, 23, 99, 105 Bendouba, M. , 155 
Amiri, Mehdi, 75, 223 Bendouba, Mostefa, 69, 83 
Amrouche, A., 99 Benghalia, M.A., 63 
Anes, Vitor, 243 Benghalia, Meryem Amal, 51 Benghalia, Meryem Amal, 51 
Angelova, Donka, 141 

Benghalia, Meryem Amal, 51 
Angelova, Donka, 141 

Benguediab, M. , 99, 155 
Aouad, R., 313 

Benguediab, M. , 99, 155 
Aouad, R., 313 

Benguediab, Mohamed, 77, 83 
Aour, Benoumer, 115 

Benguediab, Mohamed, 77, 83 
Aour, Benoumer, 115 

Benhamena, A., 5, 13, 99, 105 
Aribi, Chouaib, 95 

Benhamena, A., 5, 13, 99, 105 
Aribi, Chouaib, 95 

Benhamena, Al i , 69, 115 
Arsic, M. , 293 

Benhamena, Al i , 69, 115 
Arsic, M. , 293 

Benhelal, 0., 7 
Avila Ambriz, J. L., 53 

Benhelal, 0., 7 
Avila Ambriz, J. L., 53 

Benkedda, Y., 137 
Ayadi, Sami, 3 

Benkedda, Y., 137 
Ayadi, Sami, 3 

Benmounah, Abdelbaki, 95 
Azari, Zitouni, 177 

Benmounah, Abdelbaki, 95 
Azari, Zitouni, 177 

Benseddiq, N. , 99, 155 

Bezi, Zoltan, 173 Benseddiq, Nourredine, 77 

Babaei, Saeid, 237, 239 Bentoumi, Mohamed, 209 

Bachir Bouiadjra, B., 13, 23 Benyahia, F., 13 

Baltach, A., 5 Benzaama, A., 295 

Bao, Rui, 91 Benzaama, Abdellah, 209 

Baragetti, Sergio, 49 Benza:ama, Habib, 209 

Barbat, A. H., 71 Bertini, L., 157 




