
Question 1  
a) In ship propulsion analysis we introduce the terms wake fraction and thrust deduction. 
Define briefly what is meant by these two terms:  
i. Thrust deduction.  
ii. Wake fraction.                                                                                                            [Marks 4] 

 

Evidence of answer correctness: 

https://www.sciencedirect.com/topics/engineering/thrust-deduction-factor 

https://www.sciencedirect.com/topics/engineering/thrust-deduction-factor


 



 

Evidence of answer correctness: 
https://www.wartsila.com/encyclopedia/term/wake-fraction-coefficient 

 

https://www.wartsila.com/encyclopedia/term/wake-fraction-coefficient


 

Question 2  
a) State what is meant by the terms:  
i. Harmonic excitation.  
ii. Broadband excitation.                                                                             [4 Marks] 
 

 
 



 
Answer of harmonic excitation correctness evidence can be found here: 
https://www.sciencedirect.com/topics/engineering/harmonic-excitation 
 

 
 
 
 
 
 
 
 
 
 

https://www.sciencedirect.com/topics/engineering/harmonic-excitation


b) Consider what is meant by the coupling of vibratory modes in a marine shafting system 
and then identify, with explanation, two sources of potential coupling.  

                                                                                                         [9 Marks] 
 

 
 



 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Question 3  
a) In relation to the subject of fatigue failure define or sketch what is meant by an S-N 
curve.                                                                                                                                        [4 Marks]  

 
 
 
Find evidence of answer correctness here:  
https://www.fatec-engineering.com/2018/02/20/description-of-a-s-n-curve/ 
 

https://www.fatec-engineering.com/2018/02/20/description-of-a-s-n-curve/


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
. 



b) Discuss what is meant by the term fretting fatigue and what conditions are necessary for 
fretting fatigue to develop. In your answer explain why this is one of the most dangerous 
forms of fatigue.                                                                                                                   [9 Marks]  
 

 
 



 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



c) Explain what is meant by the term Butterflies when found in a material subject to cyclic 
stresses: Typically that of gearwheel teeth or rolling element bearing raceway.  

[12 Marks]  
 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Question 4  
a) Define or sketch what is meant in the context of a ship by the phrases:  
i. A direct drive propulsion system.  

ii. A diesel-electric propulsion system  
Find this question answer in the following pages.                                                       [4 Marks]  
 
b) Discuss what is meant by the term Ship System and explain why it is necessary to 
incorporate this concept into modern ship design.  

[9 Marks]  

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Question 4  
a) Define or sketch what is meant in the context of a ship by the phrases:  
i. A direct drive propulsion system.  

ii. A diesel-electric propulsion system  
Find this question answer below.                                                                                                                                            [4 Marks]  
 
 c) What is meant by a failure modes and effects analysis and describe how such an analysis might be conducted. [12 Marks] 

 



 
 
Find evidence of answer 4a correctness here:  
https://www.discoverboating.com/resources/v-drive-vs-direct-drive 
 

 
 

https://www.discoverboating.com/resources/v-drive-vs-direct-drive

