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ABSTRACT

Crane hooks are stressed by repeated loading and unloading, which eventually causes them to fail. These are the causes of crane hook fatigue. To avoid failure,
the crane hook stress is investigated and reduced to the maximum stress possible in comparison to the current (trapezoidal) crane hook. Crane hook stress can be
reduced by altering the shape of the crane hook in comparison to a standard crane hook. The hook's cross section was used as a major parameter in this study to
optimise its design for a given weight. The fatigue life of the crane hook will be extended as a result of the reduced stress (have better life comparing with
standard crane hook). Crane hooks have four cross-sectional shapes: rectangular, round, square, and oblong.
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1LINTRODUCTION

Cranes are classified as weight-handling equipment (WHE). They are intended for heavy lifting and excavating in a variety of terrain and weather
conditions with the appropriate attachment. A crane is a piece of equipment that can horizontally raise, lower, and move a load, including the crane's
supporting structure and foundations as well as the load itself. Crane configurations are available in a variety of shapes and sizes to accommodate a
wide range of industrial and construction operations. Cranes are distinguished primarily by their carriage and boom type. [4] A variety of cranes are
frequently used in the construction industry. Overhead cranes, mobile cranes, tower cranes (telescopic and gantry), telescopic mobile cranes, and loader
cranes are among the most common crane types. The hoist is either in a permanent equipment building or on a trolley that travels horizontally across
tracks depending on the type of girder. It is also referred to as a gantry crane (twin-girder). To support the crane's frame, the gantry system is made up
of equalised beams and wheels that run perpendicular to the trolley's travel path. An above-the-head crane's hoist and trolley assembly, also known as a
"suspended crane," works similarly to that of a gantry crane, with the exception that one or two fixed beams allow it to only travel in one direction,
which are typically found in the factory's assembly area, either on the side walls or on elevated columns.The tower crane is a more modern, updated
version of the balancing crane. Tower cranes, which are anchored to the ground and can also be mounted to the side of a structure, provide the best
combination of height and lifting capacity in skyscraper construction. Construction workers use mobile cranes to complete their tasks because they can

traverse an area without the need for a permanent runway and rely solely on gravity for stability.

2.GAP IN THE RESEARCH WORK

The studies described above, in general, investigated the various types of stress that crane hooks are subjected to, as well as the factors that contribute
to crane hook rupture. Based on the amount of stress they were exposed to, they tested the trapezoidal cross section hook against a variety of regular
cross sections, including circular, triangular, and rectangular cross sections, and discovered that the trapezoidal cross section hook was the best. While
several studies on hook weight reduction have been conducted using various materials and cross sections, their findings have shown that when the
weight is reduced, the stress increases when compared to the trapezoidal (standard) hook.However, no research has been conducted on the simultaneous
optimization of weight and stress by modifying the cross section of the crane hook's cross section. That is, we can reduce the weight and stress on the
crane hook by comparing the trapezoidal (normal) crane hook to a modified one.By utilising this gap, the weight and maximum stress of the modified

crane hook are reduced in a manner parallel to that of the trapezoidal (normal) crane hook. The upgraded crane hook will have a longer fatigue life.
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3.METHODOLOGY

The methodology to be used is determined by our approach to a certain problem and the settings in which the experiment is conducted.
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Figure 3-1: Schematic diagram for the methodology adopted

4. RESULT
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5.CONCLUSION

The results of each updated modelling crane hook must be compared to the results of a standard crane hook in order to decide whether the maximum
Von-Misses stress and total deformation of models -1 and -2 are raised. The standard crane hook, which is included in both the model-1 and model-2
crane hook variants, is less fatigue resistant. The maximum Von-Misses stress is decreasing as overall deformation increases. The fatigue-resistant
crane hook has a much longer life span than standard crane hooks.

REFERENCES

[1]. K. Ashok Babu, D.V. Subba Rao, Dr. P H V Sesha Talpa Sai, “Design Optimization and Contact Analysis on Dual Joint.” International
Journal of Science, Engineering and Technology Research, vol. 4, pp. 2485-2493, July 2015.

[2]. Mr.Y.S.Mundada, Mr. S.J.Parihar, “Review of Finite Element Analysis of Crane Hook.”in proc. CONVERGENCE 2016, April 2016, pp. 378-
381.

[3]. B. Nagaraju, M. RajaRoy, P. Venkatesh Reddy, K Satyanarayana, “Stress Analysis of crane Hook Using FEA.” International Journal of
Current Engineering and Scientific Research, vol. 2, pp. 126-131, February 2015.

[4]. Zaiyi Pana, Hongling Guoa, Yan Lia, “Automated Method for Optimizing Feasible Locations of Mobile Cranes Based on 3D Visualization”
pp. 19-22 June 2020.

[5]. G.R.Dinesh, P.NaveenChandran, “Analysis of Crane Hook using SOLIDWORKS SIMULATION Simulation Tool.” International Journal
of Advances in Engineering, pp. 434-438, April 2020.

[6]. Dr. Daniel Kitaw, “Pulleys, Sprockets, Drums and Load Handling Attachements” in Material Handling Equipment, Ed. Ethiopia: Addis
Ababa University, 2017, pp.76- 80.

[7]. Vivek Mahadev Thakur, Vaibhav Pawar, Dr. M.D. Nadar, Sanjay Ghorpade, Sahil Patil, “Study and Analysis of Crane Hook in Loading
Area.” International Journal of Advanced Research in Education & Technology, vol. 3, pp. 88-89, March 2016.

[8]. A Gopichand, R. V. S. Lakshmi, B. Maheshkrishna “Optimization of design parameter for crane hook using taguchi method.”
International Journal of Innovative Research in Science, Engineering and Technology, vol.2, pp. 7780-7784, December 2018.

[9]. Nishant soni, “crane-hook shapes optimization and thermal analysis using finite elementtoo.” IJAIR, PP. 51-55, 2019.

[10]. Rasmi Uddanwadikar “Stress Analysis of Crane Hook and Validation by PhotoElasticity.” Scientific Research, pp. 935-941, August 2017.

[11]. Pradyumnakesharimaharana, “Computer Aided Analysis and Design of Hoisting



International Journal of Research Publication and Reviews, Vol 3, no 12, pp 2256-2259, December 2022 2259

[12]. Mechanism of an EOT Crane.” Thesis, National Institute of Technology Rourkela, May2020.

[13]. M. Shaban, M. I. Mohamed, A. E. Abuelezz and T. Khalifa, “Determination of Stress Distribution in Crane Hook by Caustic.” International
Journal of Innovative Research in Science, Engineering and Technology, vol. 2, pp. 1834-1840, May 2018.

[14]. Patel A.K, Jani V.K, “Design and Dy namic Analysis of 70T Double Girder Electrical Overhead Crane.” Journal of Information, Knowledge
and Research in Mechanical Engineering, vol. 2, pp. 496-503, October



