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Summary 

Through the thesis work, a new FEM based calculation procedure was developed for conducting 

the Torsional Vibration Calculations (TVC) for the marine power propulsion system of a 

Container vessel. By generating a proper 3D model of the shafting system at the early stage of 

the design phase, a good and effective finite element simulation can be conducted to analyse 

the torsional stresses developing in the structure with the help of any FEM software that are 

currently in use by industries. This will enable the design offices and shipyards to get an initial 

idea about the safety of the shafting line while designing and installing on board. For this thesis, 

the investigation was done for a system having slow speed diesel engine directly coupled with 

the propeller shaft which then drives the propeller using the main engine power. 

 

In the TVC analysis, the dynamic response of the propulsion system in open water and ice 

conditions are proposed and investigated. The whole process is formulated in a complete FEM 

manner, where all the external applied torques in the system are calculated manually as a 

prerequisite. FEM model has undergone a harmonic response analysis and transient analysis 

subjected to three different moments acting on the propulsion line in the open water and ice 

scenarios. As these excitation loads are varying according to time and also have a non-harmonic 

nature, especially in ice cases. After assessing this method, it is seen that torsional stresses are 

well below the maximum limits proposed by DNV class rules and among the three conducted 

tests in Ice scenario based on FSICR, the Maximum Continuous Rating (MCR) speed of the 

engine exhibits the maximum torque on the shaft line. Hence it is advisable to operate the vessel 

well below the MCR speed to safe guard all the propulsion related components.  


