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RESUMEN 

 

Introducción: las grúas son equipos que se utilizan en la industria, construcción, manufacturera y 

mantenimiento, en la actualidad son muy demandadas por la industria, debido a que permite izar y 

trasladar cargas en su rango de alcance, Objetivo: Determinar la relación entre el tipo de acero que 

se utilizan en la fabricación de las plumas de grúas pescantes y las frecuencias naturales de vibración. 

Metodología: Se realizó una investigación de tipo cuantitativa, tuvo un diseño preexperimental, se 

empleó 7 calidades de aceros al carbono con diferentes propiedades mecánicas, mediante el análisis 

modal con el software ANSYS se hallaron sus respuestas dinámicas. Resultados: Se encontró que el 

modo de vibración más importante es el número 2, la frecuencia natural es de 19,63 Hz; comparando 

los otros valores de los diferentes materiales varían en aproximadamente 1 %. Conclusiones: Esta 

investigación tuvo como propósito evaluar los tipos de comportamiento estático y dinámico de una grúa 

de siete distintas calidades de acero, las propiedades mecánicas como el esfuerzo de fluencia, esfuerzo 

a la tracción, no influyen en las frecuencias naturales de la estructura, es decir, solo influye si se varia 

la masa (densidad del material) y/o la geometría. 

 

Palabras clave: Grúa Pescante; Análisis Por Elementos Finitos; Análisis Modal; ANSYS; Acero. 

 

ABSTRACT 

 

Introduction: cranes are equipment used in industry, construction, manufacturing and maintenance, 

currently they are in high demand by the industry, because they allow lifting and moving loads within 

their range, Objective: Determine the relationship between the type of steel used in the manufacture 

of jib crane jibs and the natural frequencies of vibration. Methodology: A quantitative investigation 

was carried out, it had a pre-experimental design, 7 qualities of carbon steels with different 

mechanical properties were used, through modal analysis with the ANSYS software their dynamic 

responses were found. Results: It was found that the most important vibration mode is number 2, the 

natural frequency is 19,63 Hz; comparing the other values of the different materials vary by 

approximately 1 %. Conclusions: The purpose of this investigation was to evaluate the types of static 
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and dynamic behavior of a crane of seven different qualities of steel, the mechanical properties such 

as yield stress, tensile stress, do not influence the natural frequencies of the structure, it is in other 

words, it only influences if the mass (density of the material) and/or the geometry is varied. 

 

Keywords: Jib Crane; Finite Element Analysis; Modal Analysis; ANSYS; Steel. 

 

REFERENCIAS BIBLIOGRÁFICAS  

Abbaszadeh M, Hönnige J R, Martina F, Neto L, Kashaev N, Colegrove P, Williams S, Klusemann B. 

Numerical Investigation of the Effect of Rolling on the Localized Stress and Strain Induction for Wire + 

Arc Additive Manufactured Structures. Journal of Materials Engineering and Performance. 2019; 28(8): 

4931 – 4942. Disponible en: https://doi.org/10.1007/s11665-019-04249-y  

 

Alhorani R A M. Mathematical models for the optimal design of I- and H-shaped crane bridge girders. 

Asian Journal of Civil Engineering. 2020; 21(4): 707 – 722. Disponible en:  

https://doi.org/10.1007/s42107-020-00232-4  

 

Araque O, Arzola N, Varón O. Computational modeling of fatigue crack propagation in butt welded 

joints subjected to axial load. PLoS ONE. 2019ª; 14(6). Disponible en: 

https://doi.org/10.1371/journal.pone.0218973  

 

Ávila G, Palma E, De Paula R. Crane girder fatigue life determination using SN and LEFM methods. 

Engineering Failure Analysis. 2017; 79(1): 812–819. Disponible en: 

https://doi.org/10.1016/j.engfailanal.2017.05.027  

 

Berg J, Stranghöner N. Fatigue behaviour of high frequency hammer peened ultra high strength steels. 

International Journal of Fatigue. 2016; 82: 35-48. Disponible en: 

https://doi.org/10.1016/j.ijfatigue.2015.08.012  

 

Bucak Ö. Fatigue behaviour of high strength steels; [Zum Ermuedungsverhalten von hoch- und 

hoechstfesten Staehlen]. Stahlbau. 2000; 69(4): 311 – 316. Disponible en: 

https://doi.org/10.1002/stab.200000910  

 

Buczkowski R, & Żyliński B. (2021). Finite element fatigue analysis of unsupported crane. Polish 

Maritime Research, 28(1), 127–135. Disponible en: https://doi.org/10.2478/pomr-2021-0012  

 

Dzioba I, Lipiec S, Furmanczyk P, & Pala R. (2018). Investigation of fracture process of S355JR steel 

in transition region using metallographic and fractographic tests and numerical analysis. Acta Mechanica 

et Automatica, 12(2), 145 – 150. https://doi.org/10.2478/ama-2018-0023  

 

Gašić V M, Ćoćić A S, Andelić N M. Consideration of the horizontal inertial effects at cantilever beams 

with nonuniform open sections. FME Transactions. 2018; 46(3): 342 – 346. Disponible en: 

https://doi.org/10.5937/fmet1803342G  

 

Guo Z, Jia X, Qiao W. Mechanical Properties of Butt Weldments Made with Q345B Steel and E5015 

Electrodes at Different Temperatures. Journal of Materials in Civil Engineering. 2019; 31(9). Disponible 

en: https://doi.org/10.1061/(ASCE)MT.1943-5533.0002845  

 

https://doi.org/10.56294/sctconf202355
https://doi.org/10.1007/s11665-019-04249-y
https://doi.org/10.1007/s42107-020-00232-4
https://doi.org/10.1371/journal.pone.0218973
https://doi.org/10.1016/j.engfailanal.2017.05.027
https://doi.org/10.1016/j.ijfatigue.2015.08.012
https://doi.org/10.1002/stab.200000910
https://doi.org/10.2478/pomr-2021-0012
https://doi.org/10.2478/ama-2018-0023
https://doi.org/10.5937/fmet1803342G
https://doi.org/10.1061/(ASCE)MT.1943-5533.0002845


 

https://doi.org/10.56294/sctconf202355           

3     Fissore JF 

Haniszewski T, Gąska D. Numerical modelling of I-beam jib crane with local stresses in wheel 

supporting flanges - Influence of hoisting speed; [Numerički model I-bočne prednje dizalice s lokalnim 

silama na podupirajuće šarke na kotačićima – Utjecaj brzine podizanja]. Nase More. 2017; 64(1): 7–13. 

Disponible en: https://doi.org/10.17818/NM/2017/1.2  

 

Ho H C, Chung K F, Liu X, Xiao M, Nethercot D A. Modelling tensile tests on high strength S690 steel 

materials undergoing large deformations. Engineering Structures. 2019; 192: 305 – 322. Disponible en: 

https://doi.org/10.1016/j.engstruct.2019.04.057  

 

Ho H C, Xiao M, Hu Y F, Guo Y B, Chung K F, Yam M C H, Nethercot D A. Determination of a full range 

constitutive model for high strength S690 steels. Journal of Constructional Steel Research. 2020; 174. 

Disponible en: https://doi.org/10.1016/j.jcsr.2020.106275  

 

Holbling W. Dillimax strip steel opens new opportunities for lifting equipment. Chernye Metally. 2018; 

4: 33-36. Disponible en: https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85046958983&partnerID=40&md5=3895dc1186c1406bbad514e7649272b8  

 

Huang D, Guo X, Wang H H, Wang H H,  Peng Y. Finite Element Analysis-based Study on the Reliability 

of Heightened Quayside Container Cranes. Journal of Engineering Science and Technology Review. 2021; 

14(6): 72-82. Disponible en: https://doi.org/10.25103/jestr.146.08  

 

Kennedy D J L, Albert C, MacCrimmon R A. Inelastic incremental analysis of an industrial Pratt truss. 

Engineering Structures. 2020; 22(2): 146–154. Disponible en: https://doi.org/10.1016/S0141-

0296(98)00104-7  

 

Langenberg P, Nießen T, Dahl W. Fracture and deformation behaviour of high strength steels with 

yield strength of 690 and 890 MPa; [Bruch- und Verformungsverhalten von hochfesten Staehlen mit 

Streckgrenzen von 690 bis 890 MPa]. Stahlbau. 2020; 69(4): 283 – 291. Disponible en: 

https://doi.org/10.1002/stab.200000860  

 

Lee S H, Choi B J. Mechanical properties of astm a572 grades 50 and 60 steels at high temperatures. 

Applied Sciences (Switzerland). 2021; 11(24). Disponible en: https://doi.org/10.3390/app112411833  

 

Oliveira C S, Correia P M B. Comparison of the seismic and wind analyses of two tower cranes. Journal 

of Vibroengineering. 2021; 23(4): 956–975. https://doi.org/10.21595/jve.2021.2164   

 

Pavkov V D, Bakić G M, Maksimović V M, Petrović A L, Mitrović, N R, Mišković Ž Z. Experimental and 

numerical analyses of an U-bend tube made of an output inter-heater tube after exploitation; 

[Eksperimentalno i numeričko ispitivanje cevnog luka urađenog od cevi izlaznog međupregrejača pare 

nakon eksploatacije]. Hemijska Industrija. 2020; 74(1): 51-63. Disponible en: 

https://doi.org/10.2298/HEMIND190905005P  

 

Sága M, Blatnická M, Blatnickỳ M, Dižo J, Gerlici J. Research of the fatigue life of welded joints of 

high strength steel S960 QL created using laser and electron beams. Materials. 2020; 13(11). Disponible 

en: https://doi.org/10.3390/ma13112539   

 

https://doi.org/10.56294/sctconf202355
https://doi.org/10.17818/NM/2017/1.2
https://doi.org/10.1016/j.engstruct.2019.04.057
https://doi.org/10.1016/j.jcsr.2020.106275
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85046958983&partnerID=40&md5=3895dc1186c1406bbad514e7649272b8
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85046958983&partnerID=40&md5=3895dc1186c1406bbad514e7649272b8
https://doi.org/10.25103/jestr.146.08
https://doi.org/10.1016/S0141-0296(98)00104-7
https://doi.org/10.1016/S0141-0296(98)00104-7
https://doi.org/10.1002/stab.200000860
https://doi.org/10.3390/app112411833
https://doi.org/10.21595/jve.2021.2164
https://doi.org/10.2298/HEMIND190905005P
https://doi.org/10.3390/ma13112539


 

https://doi.org/10.56294/sctconf202355           

Salud, Ciencia y Tecnología – Serie de Conferencias. 2023; 2(1):55       4 

Sitthipong S, Meengam C, Chainarong S, Towatana P. Design analysis of overhead crane for 

maintenance workshop. MATEC Web of Conferences. 2018; 207. Disponible en: 

https://doi.org/10.1051/matecconf/201820702003  

 

Solazzi L. Effect of recurrent impulse load actions on a crane. FME Transactions. 2020; 48(2):  266 – 

271. Disponible en: https://www.scopus.com/inward/record.uri?eid=2-s2.0-

85084414400&partnerID=40&md5=c954e5137923ca645031c95943a16403  

 

Szczucka-Lasota B, Węgrzyn T, Łazarz B, Jurek A, Wilczyński, K. I. Welding of pins to mobile platforms 

arms. Scientific Journal of Silesian University of Technology. Series Transport, 2020; 109: 177 – 186. 

Disponible en: https://doi.org/10.20858/sjsutst.2020.109.16 

 

Szewczak I, Rozylo P, Rzeszut K. Influence of mechanical properties of steel and cfrp tapes on the 

effectiveness of strengthening thin-walled beams. Materials. 2021; 14(9). Disponible en: 

https://doi.org/10.3390/ma14092388  

 

Wielki N, Heinz N, Meyer D. Characterizing the local material properties of different fe–c–cr‐steels by 

using deep rolled single tracks. Materials. 2020; 13(21): 1 – 14. Disponible en: 

https://doi.org/10.3390/ma13214987  

 

Yang D, Sun Y. Thermal simulation study of 900 MPa grade high-strength low alloy steel in welding 

procedures. Journal of Computational and Theoretical Nanoscience. 2012; 9(9): 1222 – 1225. Disponible 

en: https://doi.org/10.1166/jctn.2012.2175  

 

Yao G, Li H, Yang Y, Pu W. Seismic responses and dynamic characteristics of boom tower crane basing 

on measured strong earthquake excitation. Journal of Vibroengineering. 2019; 21(1): 154–169. Disponible 

en: https://doi.org/10.21595/jve.2018.19626  

 

Yildirim H C, Leitner M, Marquis G B, Stoschka M, Barsoum Z. Application studies for fatigue strength 

improvement of welded structures by high-frequency mechanical impact (HFMI) treatment. Engineering 

Structures. 2016; 106: 422–435. Disponible en: https://doi.org/10.1016/j.engstruct.2015.10.044  

 

Zhou, Y-L, Han L, Jia X-J, Zhao, E F. Study on the axial compressive ultimate load-carrying capacity 

of high strength steel tubes with lattice boom. Vibroengineering Procedia. 2022; 41: 148-153. Disponible 

en: https://doi.org/10.21595/vp.2022.22484  

 

Zhu Y, Yang H, Zhang S. Dynamic Mechanical Behavior and Constitutive Models of S890 High-Strength 

Steel at Intermediate and High Strain Rates. Journal of Materials Engineering and Performance. 2020; 

29(10): 6727-6739. Disponible en: https://doi.org/10.1007/s11665-020-05150-9  

https://doi.org/10.56294/sctconf202355
https://doi.org/10.1051/matecconf/201820702003
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85084414400&partnerID=40&md5=c954e5137923ca645031c95943a16403
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85084414400&partnerID=40&md5=c954e5137923ca645031c95943a16403
https://doi.org/10.20858/sjsutst.2020.109.16
https://doi.org/10.3390/ma14092388
https://doi.org/10.3390/ma13214987
https://doi.org/10.1166/jctn.2012.2175
https://doi.org/10.21595/jve.2018.19626
https://doi.org/10.1016/j.engstruct.2015.10.044
https://doi.org/10.21595/vp.2022.22484
https://doi.org/10.1007/s11665-020-05150-9

