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Abstrakt  

Majoriteten av fartygen i handelsflottan använder oljesmorda propellerhylsor 

för att smörja propelleraxeln. Tyvärr medför det en risk att olja kan läcka ut 

från hylsan om tätningarna skulle bli utslitna eller skadas av främmande 

föremål. Tidigare forskning har visat att cirka 2,6 liter olja per dag läcker ut 

genomsnittligen från fartyg i handelsflottan. Denna uppsats har utrett vad 

som kan påverka läckagemängden från en propellerhylsa genom att utnyttja 

intervjuer och enkätsvar. Svaren som framkom var att det är mer eller mindre 

omöjligt att få en perfekt tätning på en propellerhylsa. Saker som kan 

påverka läckagemängden var designfenomen som vibrationer, axiella- och 

radiella rörelser och varvtal på propelleraxeln, samt yttre påverkan som 

vattenkvalité och främmande föremål som fiskelinor och nät. I uppsatsen 

jämförs även vattensmorda propellerhylsor med fokus på livstid, kostnad och 

underhåll, med en oljesmord propellerhylsa. En slutsats är att det 

vattensmorda lagret inte har samma livstid som det oljesmorda. 

Nyckelord 

Oljesmord propellerhylsa, Vattensmord propellerhylsa, Olja, oljeutsläpp, 

Oljeläckage, propellerhylstätning, Fartyg 
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Abstract 

The majority of the vessels in the commercial fleet utilize oil lubricated stern 

tubes. Unfortunately, this brings about a risk of oil leaking from the stern 

tube into the marine environment if the stern tube seal would become worn 

or damaged by foreign materials. Previous studies concluded that, on 

average, 2.6 litres of oil per day leak out from the stern tube of ships. This 

essay has investigated the causes that could increase the leakage rate from 

the stern tube by reviewing literature, interviewing experts, and sending out 

surveys with questions regarding the subject. The answers that were received 

painted a clear picture that it is impossible to get a perfect seal on a stern 

tube. The causes that could influence the leakage rate were design related, 

such as vibrations, the rotational speed of the propeller shaft, radial and axial 

movements of the propeller shaft, as well as external causes such as the 

quality of water and foreign materials, for example, fishing lines and nets. 

The question whether water lubricated stern tubes were a viable alternative 

compared to oil lubricated stern tubes was also investigated. The result was 

that the bearing on a water lubricated stern tube did not have as long lifespan 

as an oil lubricated bearing. 
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1 Introduction 

The maritime business is not known for its positive impact on the environment, but 

there has been a slow development towards making merchant and other ships more 

environmentally friendly. Since 1983, the International Maritime Organization, 

(IMO), has been continuously updating the Marine Pollution (MARPOL) 

convention to ensure that the amount of oil spills from seafaring vessels decline. 

One example of a great contribution towards less oil pollution in the marine 

environment was the 15-ppm oil limit in the discharged bilge water.  

I was inspired to write this essay as a degree project by a chief engineer who 

brought up the thought that the leakage from the stern tubes were hardly ever 

mentioned when discussing environmental hazards. Further literature searches 

showed that the claim was true and that there did not exist a significant amount of 

studies on that specific subject. Even though regulations have been made regarding 

discharge of bilge water and the prevention of accidental oil spills, the 

undocumented oil leakage that occur daily through stern tubes seems to go 

unnoticed. 

1.1 Purpose and Research questions 

The purpose of this essay is therefore to review stern tube technology and 

investigate and discuss factors affecting oil leakage through stern tubes. More 

specifically, I summarize information collected by literature searches, interviews, 

and survey answers. I discuss how the design, i.e., the size of the stern tube, and 

external factors, such as the wear and tear of the stern tube and its seal, affects how 

oil leakage from the stern tube develops over time.  

Accidents also affect the leakage rate from the stern tube. I will describe common 

causes for these accidents are and how they could affect the integrity of the stern 

tube seal.  

Water lubricated stern tubes are experiencing a renaissance with manufacturers 

making stern tubes out of durable composite materials. Since water lubricated stern 

tubes could eliminate the problem with oil leakage from the stern tube, I will discuss 

how water lubricated stern tubes differ from oil lubricated stern tubes in 

maintenance, durability, and cost. 

The specific questions that are discussed and investigated in this essay are: 

 

 



 

2 

 

1.1.1 Question 1 

What influences the leakage rate from the stern tubes? 

1.1.2 Question 2 

What types of accidents could cause the leakage rate to increase? 

1.1.3 Question 3 

Is water lubricated stern tubes a viable alternative to oil lubricated stern tubes? 

1.2 Ethics and sustainability  
From an ethical standpoint, the information that was derived from companies and 

applied in this essay was used with the consent of said companies. Since this essay 

does not portray the companies in a bad way, it was concluded that the information 

they provided could be applied in the essay. 
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2 Background 

The stern tube is located at the aft end of the ship, under the water level. The 

propeller shaft runs through the stern tube and connects to the propeller. Since the 

stern tube is exposed to the weight of the propeller, it must be built sturdy. It is also 

designed to have a bearing for the propeller shaft, a lubrication system and most 

importantly seals to keep the seawater out from the ship. There are two main types 

of stern tubes, oil lubricated and water lubricated stern tubes. The most common 

type is the oil lubricated stern tube. It utilizes a white metal bearing and a 

pressurized oil system to maintain a hydrodynamic film between the bearing and the 

propeller shaft. The oil pressure is usually maintained by using a gravity tank which 

is located a couple of meters above sea level. It is preferred to have a higher 

pressure on the lubrication oil so that the seawater is prevented from entering the 

bearing if the seal would fail. The water lubricated stern tube, as the name suggests, 

utilizes water to lubricate the propeller shaft and instead of a white metal bearing, 

the stern tube is equipped with a bearing made of composite materials. There exist 

two variants of water lubricated stern tubes, open systems that use seawater and 

closed systems that use freshwater. Ships with open systems pump the seawater 

onboard, filter it and then pump it aft along the propeller shaft. The pressure of the 

filtered water overcomes the pressure of the seawater, making sure that the bearing 

is not exposed to non-filtered seawater. 

The stern tube seals can be divided into three categories: 

1.      Stuffing boxes 

2.      Lip-seals 

3.      Radial seals 

 

Stuffing boxes are the oldest type of seal and are normally applied to smaller crafts. 

It is a box that is built around the propeller shaft and that is stuffed with material 

such as greased cloth as well as other miscellaneous materials. The stuffing box 

maintains its seal by packing the stuffed material against the shaft (Pacific marine, 

2021). 

A stern tube sealing arrangement that utilizes lip-seals usually consists of rubber 

rings fitted in a housing made from either bronze or cast iron. The seal between 

water and oil is maintained with the help of the rubber rings elasticity, keeping them 

in contact with the liner that is mounted on the propeller shaft. Springs can be 

utilized to help the rubber rings maintain the seal. A stern tube lip seal arrangement 

can vary with different amounts of sealing layers (McGeorge, 1995). There are also 

seals that have an air channel between the oil and seawater. The air acts as a barrier 

and picks up the oil and water when the rubber seals become worn. The air channel 
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is then drained into a tank onboard, and the condition of the seals can be determined 

by checking the air's oil and water content.  

The third type of stern tube seal is radial seal. This type of seal is split in two to 

make it easier to install, inspect and maintain.  

Before oil lubricated stern tubes were the norm, ships were equipped with water 

lubricated stern tubes. These stern tubes had a bearing made with lignum vitae, a 

very hard and dense wood from South America. The stern tube had an open system 

where sea water constantly flows along the propeller shaft and lubricate the bearing. 

The only seal needed was the forward seal, which prevented the ingress of water 

into the ship. However, the reliability of these bearings was poor, and the bearings 

only had a lifespan of about 5 years. It was an expensive procedure to withdraw the 

shaft and replace the bearings as well as replacing the packing liner for the stuffing 

box, since the stuffing boxes tended to score the liner. A transition from water 

lubricated stern tubes to oil lubricated stern tubes occurred when the sealing 

technology improved in the 1950: s. The lignum vitae bearings were replaced with 

bearing made from white metal, which provided a more predictable wear life and 

reduced maintenance. Even though the bearing maintenance was reduced, 

maintenance of the new aft seals was still required to stop the ingress of water into 

the stern tube and oil leakage out into the ocean (MEPC, 2008). 

Even though oil leakage is a problem, it is hard to maintain a perfect seal in a stern 

tube because of the rough operating conditions. A stern tube manufacturer, Kobelco 

Eagle Marine Engineering Co Ltd., stated that the bearing in a stern tube is exposed 

to a larger radial movement compared to bearings in other industrial applications. 

Factors such as rough seas and vibrations hinder the development of a perfect stern 

tube seal (Carter, 2009). Stern tube seals have, like any component onboard a ship, a 

finite lifetime before they need to be replaced or serviced. According to a report 

from Thordon Bearings Inc. (2011), should an archetypical oil lubricated stern tube 

be leak free for 2500 operating hours or 2 years. This, however, is a problem 

because the average yearly operating hours for a stern tube is estimated to be around 

6000-8000 hours and because a ship usually only drydock every 2.5-5 years. Some 

leakage from the stern tube could be a design choice to maintain a longer lifetime 

for the bearing. At the 2003 RINA International Conference for the design and 

operation of container ships, a representative for Wärtsilä propulsion stated that: 

“Consumption from the seal is controlled to the minimum acceptable to maintain an 

acceptable life, but by design it is essential to have oil at the mating surfaces. 

Consumed oil will always be lost direct to the sea and will contaminate the 

environment. The best estimates of oil leakage that have been made are based on 

seals in a lab condition running in clean and controlled environments, but even this 

indicates an excess of 10.000.000 liters/year of oil is lost (Wärtsilä, 2003, Carter, 
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2009). Many organizations predict far higher volumes in reality but it is difficult to 

prove with facts.” (Higgenbottom, 2003). 

A report by Etkin (2010) contains a lot of useful information regarding stern tube 

leakages in harbors around the world. Etkin has gathered information and concluded 

that the rate by which the oil was leaking from the stern tube depended on various 

factors. If a ship were newly constructed and equipped with a modern oil lubricated 

stern tube, the leakage would be minimal or non-existent, but older ships had the 

tendency to leak oil at a higher rate. The condition of the ship and its stern tube as 

well as the maintenance philosophy onboard are factors that could also influence the 

rate of leakage. Etkin brings up that the vessel size could affect the leakage rate, but 

that the standardized leakage rate for vessels of 1000 DWT is widely reported as 6 

liters of oil per day. However, this is an upper average. Based on an analysis of data 

from a lubricant supplier, Etkin (2010) concluded that the average daily 

consumption of stern tube lubricant differs between different ship types. The range 

of daily consumption was between 1-20 liters, with an average consumption of 2.6 

liters per day across all ship types. However, this number is depending on the size of 

the ship. Larger ships usually have a higher leakage rate compared to smaller 

vessels. A reason for this is that larger ships are equipped with a larger stern tube 

and the smaller ones require a smaller stern tube. The size of the stern tube 

determines the size of the stern tube seal which in turn determines the leakage rate 

from the stern tube (Ahlbom and Duus, 2006). According to them, a “rule of thumb” 

can be used to determine stern tube leakage. This rule says that “1% of the thickness 

in millimeters of the seal is an acceptable leakage level measured as liters per 24 

hours”. Thus, an 800 mm stern tube seal would then leak: 

800

100
= 8 𝑙𝑖𝑡𝑒𝑟𝑠 𝑝𝑒𝑟 24 ℎ𝑜𝑢𝑟𝑠.  

This would result in a yearly oil leakage of around 2.9 m3 from the stern tube. The 

same type of oil being used in the engine can sometimes end up being used in the 

stern tube. This is not optimal since that lubrication oil contains additives that are 

redundant in a stern tube. The additives can also have a toxic nature which could 

damage the marine environment and the aquatic organisms. The petroleum-based oil 

will linger in the environment since it is not biodegradable (Ahlbom and Duus, 

2006). 

It is hard to calculate a precise number of liters that are leaking from the stern tube 

as a part of the “operational consumption”. An estimated “operational consumption” 

can however be calculated based on Etkins estimated average consumption of 2.6 

liters per day and UNCTADstats (2020) number of existing vessels in the 

commercial fleet for the year 2020.  
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If (1) 98000 vessels above 1000 gross tonnage sail worldwide, (2) 90 % of these 

vessels are equipped with oil lubricated stern tubes, (3) 2.6 liters of oil leaks daily 

and (4) each ship has 330 working days/year, then: 

          98000 ∗ 0,9 ∗ 2.6 ∗ 330 = 75 675 600  

75 675 600 liters of oil per year would be the “operational consumption” that leaks 

from the stern tubes. In addition, this estimate, does not include accidents which 

could increase the leakage from the stern tube seal. 

There are reports of an increased amount of accidents that could damage the stern 

tube according to the article by Riviera Newsletter (2018). The article mentions that 

propellers that are not properly immersed in the water can cause stern tube failure. 

This happens because the hydrodynamic film within the bearing disappears which in 

turn causes the temperature to rise and the bearing overheats. The temperature rise is 

the result of the bearing and the propeller shaft coming into contact because of the 

loss of the oil film between them. If a propeller is not properly immersed, then it is 

not operating within its design torque and thrust parameters. Effects of eccentric 

thrust, vibration and cavitation can cause stress in localized aft of the bearing and 

uneven load distribution. Accidents that could cause an increase in the leakage rate 

from the stern tube are when objects such as fishing lines, ropes, wires, and other 

garbage gets tangled around the propeller shaft. There is a risk that the aft stern tube 

seal becomes damaged when an object, such as a fishing line, gets caught by the 

propeller shaft. (Thordon, 2011). 

The consequences that the operational consumption entails are greater than one can 

imagine. Studies devoted to analyzing the impact of dissolved oil in the water 

column have concluded that the operational discharges of oil can affect small 

organisms in the water such as plankton, which in turn can affect mussels, fish, and 

other organisms higher up in the food chain (Larsson, 2019, Lindgren, 2015). This 

continuous leakage of oil can cause disruption in the reproductive process for 

marine animals and cause further generations harm. The poisonous elements of the 

oil, for example polycyclic aromatic hydrocarbons, (PAHs), can be transferred to 

predatory animals when they hunt prey that has absorbed the oil, and thereby 

causing harm to more animals in the environment. (Sandqvist and Persson, 2015) 

A solution for the leakage of oil from stern tubes could be the water lubricated stern 

tube COMPAC, made by Thordon Bearings Inc., which has gathered attention 

because of its durability (gCaptain, 2020). During a shipyard visit it was found that 

the water lubricated propeller shaft bearing fitted on a cruise ship was still in 

operational condition after twenty years of service and that it would be able to be 

used for an additional ten years. According to the classification society Lloyd’s 

Register, is the maximum allowable clearance 10,5 mm for a propeller shaft 
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bearing. In this case was the maximum clearance recorded as 7,34 mm on the 

starboard shaft bearing. Craig Carter, the director of marketing and customer service 

at Thordon Bearings Inc., stated that their water lubricated propeller shaft systems 

should have a wear-life of 25 years based on their installations to date. He also 

stated that a shipping company could save millions with a water lubricated stern 

tube since the need for purchasing lubricants can be disregarded and since the stern 

tube has such a long lifetime, maintenance costs can be reduced.  
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3 Methods 

The method that was applied to answer my three research questions were interviews 

with various companies such as shipyards and makers of stern tube seals. The book 

Praktisk intervjuteknik (Practical interview technique), (Ekholm and Fransson 

2005), served as help in conducting the interviews. Interviews is a form of 

information gathering that utilizes second-hand information. It is therefore called an 

indirect way of acquiring information as opposed to the direct way in which the 

writer of the rapport has acquired the information first-hand. 

This indirect approach to gather information was optimal in this case because the 

people that were interviewed are experts in their field and have already analyzed 

and processed the data (Ekholm and Fransson, 2005). The experts have an 

accumulated experience from years of experimenting with stern tubes in a 

controlled environment. Manufacturers know their stern tubes and seals best. They 

had good information regarding how the seals wear over time and how long their 

stern tube has a good seal. The manufacturers that were contacted also fabricate 

water lubricated stern tubes and could thus answer questions regarding the 

durability and maintenance of water lubricated stern tubes compared to oil 

lubricated stern tubes. Since the manufacturing companies also sell their stern tubes, 

they can answer questions regarding how the cost differs between the different types 

of stern tubes. The shipyards had information regarding what type of accidents that 

could cause an increase in the leakage rate since they would be the ones that repair 

and service the stern tube and its seal. They could also answer how the accidents can 

affect the integrity of the stern tube seal. 

A survey was created that contained the research questions as well as sub questions 

regarding the research questions. This survey was then sent to the companies via an 

e-mail which also contained information about the thesis and an invitation to be 

interviewed. The survey was sent along to prepare the company representative for 

the interview. Some companies chose to answer the research questions without an 

interview. The surveys for the shipyards and manufacturers are listed in the 

appendix. 

Interviews were the preferred way of acquiring information because relevant follow 

up questions could then be made, and additional information could be gathered. The 

interviews were recorded, with the consent of the interviewed, so that the 

information could be processed later. A mock interview was done to test the 

questions and the interview template. This was both done in person and at a distance 

with telephone. The objective was to test the fluidity of the interview as well as to 

test the options available to record the interview.  
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A study visit to a shipyard was arranged to get a firsthand look at how a stern tube 

seal function and how it is serviced. This gave an opportunity to meet and talk to 

people with experience regarding stern tube seal repair and service. 

To answer question number 1, “What influences the leakage rate from the stern 

tubes?”, it was necessary to contact the makers of stern tube seals. As with all 

components, stern tubes seals have a wear time and makers of components often 

have a plan of how much their component should wear over time. The wear of a 

stern tube seal also effects the rate of which the oil leaks from the seal. By 

contacting and interviewing manufacturers of stern tube seals, it can be determined 

how their prognosis for the seal wear and thus how the development of the stern 

tube leakage looks like.  

Question number 2, “What types of accidents could cause the leakage rate to 

increase?” was answered by the shipyards who take care of the accidents which 

cause stern tube leakage. There were numerous reports as well which described 

what kind of accidents that could befall the stern tube seal and how it affected the 

sealing capabilities. 

To answer question number 3, “Is water lubricated stern tubes a viable alternative to 

oil lubricated stern tubes?”, it was necessary to search through various literature as 

well as interviewing manufacturers of water lubricated stern tubes and shipyards. 

The manufacturers could answer questions regarding how the maintenance, 

durability and cost differed between the oil lubricated stern tubes and the water 

lubricated stern tubes. There are also reports and articles that provide information. 

One such rapport, written by Thordon bearings (2011), discuss the issues with oil 

lubricated stern tubes and how these issues can be solved by using a water 

lubricated stern tube instead.  
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4 Results 

Four stern tube manufacturers and two shipyards were contacted and asked for 

information. Two out of four manufacturers, Simplex Turbolo Systems AB and 

Lagersmit, gave a response. Simplex Turbolo Systems AB participated in an 

interview and Lagersmit responded by answering the questions attached in the mail. 

The two shipyards Damen Oskarshamn and Oresund Drydocks both answered the 

questions attached in the email.  

 

The information below is derived from interviews and survey answers. The quotes 

are from conversations, interviews and questionnaires with manufacturers and 

shipyard workers.  

 

The interview with Lars-Åke Börjesson, the part owner of Simplex Turbolo Systems 

AB, resulted in a lot of useful information. Mr. Börjesson has over 50 years of 

experience with stern tubes and stern tube sealing solutions. A stern tube can never 

be completely leak free according to him.  

 

When you install a stern tube on a newly built ship, you 

get an automatic wear. 

 

During the interview he also stated that there are lots of factors that could influence 

the leakage rate from the stern tube.  

 

It varies with the design of the ship, among other things 

such as the size of the seal, the rpm of the propeller shaft, 

vibrations, axial movement, radial movements. There are 

discussions about how big the gap should be between the 

bearing and the shaft, and the smaller the gap is the 

greater is the chance to reduce the leakage.  

 

He concluded that the leakage rate is also influenced by the general wear you get on 

the seal, liner, and bearing during normal operations.  

 

If you get wear on the shaft bearing, then the shaft itself 

can become out of centre. That is also a source of oil 

leakage. 
 

The key is to reduce the axial and radial movements from the shaft. Therefore, the 

liner fitting is important. It should be mounted within certain parameters to reduce 

the radial movement of the propeller shaft.   

 

When we are out assembling components, for example 

the liner. In the fore and aft end, but especially in the aft 



 

11 

 

end, it is important that we do not have radial movements 

that exceed our parameters. 
 

He also said that the working environment for the ship could influence the leakage 

rate. The wear and tear of the stern tube seal can differ depending on the 

environment the ship is working in and how clean the water is. If the water is 

contaminated with particles, then the wear on the seal could increase and thus 

increase the leakage rate.  

 

If we look at the ships that sail in the English Channel. In 

the harbours there, the water is not really water but a 

sludge, a mixture of sand and water. This of course means 

that you get more wear on the stern tube seal on the ships 

that go there compared to the ships that travel over the 

Atlantic where there is cleaner water.  

 

When asked if the size of the stern tube seal could affect the leakage rate, Mr. 

Börjesson stated that it does. A big ship requires a big propeller and thus a large 

propeller shaft. The size of the stern tube seal varies with the size of the propeller 

shaft.  

 

Yes, the larger the seal, the more oil consumption you 

have. It is because you have a larger oil capacity with a 

bigger propeller shaft and bearing. It is again about 

design. We have a desire to have a certain amount of oil 

in our stern tube and if you have a propeller shaft that is 

500 mm, then we would like a volume of 500-600 litres 

of oil in the stern tube. 

 

Mr. Börjesson stated in the interview that accidents do occur that could cause the 

leakage from the stern tube to increase. The way the accidents increase the leakage 

rate is that they damage the seals. 

 

It is very common today that you catch fishing nets and 

fishing lines. This means that you automatically get a 

wear on the rubber seal. 

 

Even though Mr. Börjessons company manufactures water lubricated stern tubes, 

they have a greater experience with oil lubricated stern tubes. They are developing 

water lubricated stern tubes, but their speciality lies with developing solutions for oil 

lubricated stern tubes.  

 

Regarding operating hours with a water lubricated stern 

tube, I know when it comes to the bearing, then you have 
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a shorter lifespan on a water lubricated system compared 

to an oil lubricated one.   

 

We have oil lubricated systems that have been operating 

20 years without any major maintenance. You usually 

change the seals, but you do not have to do anything with 

the bearing. 

 

The manufacturer Lagersmit agreed with Mr. Börjesson that a seal cannot be leak 

free. They claim that, in general, that the seal will consume little oil and that this 

consumption is normal and based on several factors.  

 

For instance, the size, peripheral velocity, misalignment, 

viscosity of the oil, temperature and conditions of the lip 

seals/liner all have a great influence. 

 

The normal operating consumption is based on the size of the stern tube according to 

Lagersmit. The size of the stern tube is in turn based on the size of the propeller 

shaft, which is based on the design of the propulsion system. Any amount of oil 

leakage that is beyond the normal consumption is considered a leakage. 

 

As a rule of thumb, a maximum oil consumption of 0.5% 

of seal size in litres per day should be allowed for. For 

example, a seal type 200 can use 1 [L/day]. 

 

When asked about stern tube seal wear and the lifetime of a stern tube seal 

arrangement, Lagersmit answered that there are three types of wear on the seal. 

Either the seal has a normal wear without complication, or the wear of the seal is 

expedited by either high friction, foreign materials, or a combination of both. The 

seal is expected to be leak free, except for the normal and expected operating 

consumption, for 5 years. This is of course if the seal is maintained properly and is 

not damaged by foreign materials. 

 

Lagersmit had a similar answer to Mr. Börjesson regarding how water lubricated 

stern tubes differed from oil lubricated stern tubes in maintenance and operating 

hours.  

 

Water lubricated systems tend to have bigger wear on the 

bearing. This results in radial movement of the shaft and 

that in turn can affect functioning of the seal. 

 

If bearing wear is excluded from the equation, the same 

applies as to oil lubricated systems. If bearing wear is not 
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excluded, actions must be taken to adjust the seal 

regularly, or to make use of a floating seal element. 

 

The shipyards that were contacted answered using the questionnaire that was sent 

along with the email containing the invite to an interview. When asked what could 

influence the leakage rate, it was unanimous that age, operating hours, and 

contamination of the stern tube seals were the key factors. The rubber sealing rings 

become hard and less elastic with age and after a while they grind grooves into the 

liner that is fitted on the propeller shaft. The shipyards change the sealing rings and 

the liner when the ship docks there, even if it is unnecessary.   

 

The accidents that the shipyards knew about that could cause the leakage rate to 

increase were when objects came into contact with the sealing rings. These objects 

could be fishing lines and ropes. The way they could disturb the integrity is by 

cutting the sealing rings or by coming between the sealing rings and the liner. 

Certain fishing lines made by nylon can even pass the rope guards and knives that 

are there to prevent damage to the sealing rings.  

 

When comparing if water lubricated stern tubes were a viable alternative compared 

to the conventional oil lubricated stern tubes, it was important to find out how the 

durability, flaws and price differed.  

 

According to the shipyards, there should not be a difference in wear development for 

the two types of stern tube.  

 

The bearing does not usually wear if the stern tube is 

maintained well i.e., you check how much oil that is 

leaking out and how much ingress of water you have. It is 

the same for water lubricated stern tubes, if there is water 

that the axle can rotate “up” on, there is no wear. 

 

Questions regarding how the cost for a service was relevant since the shipyards are 

responsible for the service and repairs of the stern tubes when the ship goes to dry 

dock. One of the yards that were questioned said this: 

 

There are different kinds of water lubricated stern tubes, 

closed with seals, you have a soap solution and a 

circulation pump + filters… which is expensive and 

messy. Basically, like an oil lubricated stern tube. Then 

there is a bunch of open systems where sea water is 

pumped directly into the stern tube where it lubes and 

cools. There is not a big difference in service cost. 
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The other shipyard said that open water lubricated stern tube systems meant a 

smaller cost since the aft seal did not need to be considered. They said that the price 

for a service would be approximately 10 % less compared to a service on an oil 

lubricated stern tube. 
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5 Discussion 

5.1 Method discussion 
As said previously in the essay, interviewing and asking experts in their field is a 

good way of acquiring information. However, the experts are people that represent 

their company and their company’s agenda, so the information can be angled in a 

certain way to shed positive light on the company and their performance.  

5.2 Result discussion 
The respondents emphasized that leakage from the stern tube is a common 

occurrence and that there is a plethora of reasons for the leakage to occur. During 

the interview and the visit to the shipyard it became obvious that wear and tear of 

the sealing rings as well as ship design are what influences the leakage rate from the 

stern tube. 

 

The most prevalent reason for stern tube leakage is that the seals of the stern tube 

become worn, and the sealing capabilities are lost. Over time, the rubber seals 

become hard and less elastic. The springiness of the rubber seal is the key element 

to maintaining a good seal and keeping oil from leaking out and water from leaking 

in. When the seal then becomes hard the springiness of the rubber is lost and thus 

the sealing capabilities are lost. The sealing rings can also develop blisters, which 

could disrupt the seals, when water is introduced into the stern tube. The water 

causes the cooling of the rubber seals to be less effective and thus they overheat, and 

blisters are formed. Blisters will then allow water to enter further into the stern tube 

seal housing and disrupt the inner seals. 

 

The rubber seals will also develop wear at a different rate depending on the marine 

environment that the ship sails in. If the ship sails in deep oceans with clean water, 

the seal will have a longer lifetime. But if the ship sails in waters such as the English 

Channel or the Suez Canal the seals will deteriorate faster. The reason for this is 

because of the sand that is in the water, which will come into contact with the 

rubber seals and grind against them.  

 

The design of the ship, as well as the design of its propulsion system is a factor one 

should consider regarding the leakage rate. Misalignment, vibrations, axial and 

radial movements of the propeller shaft could affect the integrity of the seal and 

cause an increase in the amount of oil that leaks out from the stern tube. Then there 

are also factors such as size of the propulsion system, the speed that the propeller 

shaft is spinning and how well the system was installed.  

 

The size of the stern tube indicates its oil capacity and thus its maximum allowable 

operational consumption. According to Lagersmit, the operational consumption 

should be 0,5% of the seal size in litres per day i.e., 200*0,005 = 1 litre per day. An 
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earlier report by Ahlbom and Duus (2006) states that the acceptable leakage from 

the stern tube is 1% of the seal size in litres per day. Since the report from Ahlbom 

and Duus (2006) is 15 years old, one can assume that the development of sealing 

technologies has reduced the operational consumption.  

 

The installation of the stern tube also plays a vital role. During installation of new 

sealing rings, the surface between the liner and sealing rings need to be kept clean. 

It is up to the worker to make sure that dust and grime is kept away from the sealing 

surface during intalllation and to also make sure that the lip of the seal is not 

contaminated. The installation of the sealing housing and rings is not the only thing 

that needs to be kept in mind. It is vital that the propeller shaft is aligned correctly 

so that axial and radial movements are kept to a minimum.  

 

Another factor is the gravity tank that supplies oil to the stern tube. The gravity 

tanks placement onboard is calculated based on how deep in the water the stern tube 

is located during normal operations. If the gravity tank is installed wrong, the 

pressure between the oil and seawater could be unbalanced. This unbalance could 

cause a higher pressure on the oil, resulting in it flowing out of the stern tube. The 

opposite situation is also possible with water flowing into the stern tube if the 

pressure on the oil is not high enough. 

 

The accidents that could cause the leakage rate from the stern tube to increase were 

many, however, most of them had to do with foreign materials finding their way 

into the seal. These foreign materials consisted of fishing lines and wires. There are 

rope guards however, that can be mounted on the ship to protect the seal by cutting 

the thicker fishing lines. The thinner lines could still enter the sealing house and 

come in between the rubber ring and the liner. 

 

There is a question regarding if water lubricated stern tubes are a viable alternative 

compared to the conventional oil lubricated stern tube. On some points it is better 

since the risk for oil leakage is completely gone and that there is no need for an aft 

stern tube seal on an open water lubricated system.  

 

A problem, however, is that the water lubricated stern tube bearing generally has 

shorter lifespan compared to the oil lubricated stern tube bearing. This is because of 

the material the bearing is made of. The composite plastic bearing, while durable, is 

less durable than the white-metal bearing housed in an oil lubricated stern tube. If 

the plastic composite bearing is maintained properly, it can be operational for a long 

time as proven by the article written by gCaptain (2020). In the article it is stated 

that even after twenty years of operation the Thordon bearing COMPAC still had 

clearances that were below the maximum allowable clearance set by Lloyd's 
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Register. It was estimated that the vessel could utilize these bearings for another 10 

years. 

 

In conclusion, there are a plethora of factors that determine the leakage rate from the 

stern tube. The way to counter this oil leakage is to either switch to a water 

lubricated stern tube system or by utilizing a stern tube seal with an air space. This 

airspace seal has a pocket of compressed air between the seawater and the 

lubricating oil. When the sealing rings become worn, the oil/water will enter the air 

pocket and then be discharged to a waste tank onboard. With the help of this 

airspace seal, the condition of the stern tube seals will be more apparent, and it will 

give an indication to when the sealing rings or the liner needs to be changed.  
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7 Appendices 

7.1 Appendix 1: Interview template (Manufacturer) 
1. What can affect the leakage rate from the stern tube? 

• Is the leakage rate affected by the stern tube seal becoming worn? 

• What type of wear can the stern tube seal be exposed to? 

 

• Is the stern tube seal tight for up to 2 years or does the discharge rate 

increase over time from the beginning? 

• How does the deterioration of the seal develop if it is maintained 

correctly? 

• How long is your lifetime estimate for the seal before doing 

service/replacing it?  

 

• Which factors determine the size of the seal? 

• Can the size of the seal affect the discharge rate? 

• What decides the seals sealing capabilities? 

 

2. What type of accidents can affect the discharge rate? 

• What type of accidents do you know of that can affect the integrity of 

the seal? 

• How do they affect the integrity of the seal? 

 

3. Is water lubricated stern tubes a good alternative compared to oil lubricated 

stern tubes? 

• How does the maintenance differ with an oil lubricated stern tube? 

• How many operating hours do you recommend for your water 

lubricated stern tube before one should do a service/ replace the stern 

tube seal. 

• How much does the water lubricated stern tubes purchase price differ 

from an oil lubricated stern tube? 

• How much does the water lubricated stern tubes maintenance cost differ 

from an oil lubricated stern tube? 

• Are there any flaws which are unique for Water lubricated stern tubes? 
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7.2 Appendix 2: Interview template (Shipyards) 
1. What affects the leakage rate from the stern tube?   

• What are the most common forms of wear you notice on stern tube 

seals?  

• What parts are most exposed to wear and tear?  

• Is it normal that a stern tube has a significant leakage?  

 

2. What type of accidents can affect the discharge rate? 

• What type of accidents do you know of that can affect the integrity of 

the seal? 

• How do they affect the integrity of the seal? 

 

3. Is water lubricated stern tubes a good alternative compared to oil lubricated 

stern tubes? 

• Is there usually a difference in wear if you would compare an oil 

lubricated stern tube to a water lubricated stern tube?  

• Is there a type of wear that is unique for water lubricated stern tubes? 

• How much does the water lubricated stern tubes maintenance cost 

differ from an oil lubricated stern tube? (Service cost, man-hours) 

 

 


