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The smart and easy way to achieve reliable shrink itted joints

Whether you are a manufacturer or user of components with shrink its,  

the SKF Oil Injection Method makes real sense. 

Technically, it’s more reliable and controllable than other methods, and with the oil  

separating the components during mounting and dismounting, the costs of re-work  

are greatly reduced. Component design can also be simpliied as keyways can  

be dispensed with. 

Operationally, adoption of the method simpliies maintenance activities and can make 

them safer too, as large components no longer need to be heated. The method also helps 

to enable better planning. Financially, large sums of money can be saved in materials and 

signiicantly reduced downtime. The payback period in adopting the method is very short 

and is often realised the very irst time it is used. 

A tried and tested technique

The straightforward interference (or shrink) it, which depends solely on the interference friction between 

mounted components for its power-transmitting capacity, has long been recognised for its reliability, 

particularly in the transmission of considerable torques. Often it offers the only solution to the problem of 

connecting shafts which have to transmit large intermittent and luctuating forces in critical applications  

such as; ships propellers and rudders, gears, railway wheels, lywheels, muff and lange couplings,  

crankshafts and rolling bearings.

In the past the use of this type of joint was seriously restricted due to the dificulty of mounting components, 

as well as the often greater problem of dismounting them.

That is why in the 1940’s, an SKF Engineer, Erland Bratt patented a method that allowed enabled interference 

its to be realised in a simpler way; the so called, “SKF Oil Injection Method”. Simply put, by injecting oil 

between two surfaces, it allows them to be united or separated quickly, easily and safely.

Today the method is widely used in many industries and its success has generated considerable interest in this 

technique of uniting machine components. The experience gained by SKF over many years has increased the 

fund of knowledge available for producing suitable designs.
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Traditional methods to achieve interference its can  

really cause problems.

Traditionally shrink its were achieved by heating the hub or cooling the shaft, until suficient clearance existed 

to mount the hub onto the shaft. Once the two components reach thermal equilibrium, then an interference 

it results. For small shafts, a press can sometimes be used instead of heat to mount the two components. 

Sometimes keys and keyways are also incorporated into the inal design to give extra security to the resultant 

joint. In practice however, for large components it is often dificult and time consuming to effectively heat or 

cool the components due to their large thermal mass.

Instead of using heat or cold, a component can be driven up a tapered shaft to achieve an interference it. 

But for large components and heavy interference its, this can be dificult to apply due to the large mounting 

forces required. Another practical problem is that due to the high forces and the direct metallic contact of the 

components, there is a signiicant risk of pick-up and consequent material damage. 

An important consideration is breaking the shrink it at a later stage for the purpose of undertaking 

maintenance activities. Again heat, cold or high forces are needed and these can present considerable 

challenges, especially for large components. 

The solution to these practical dificulties is to use the SKF Oil Injection Method; a well-proven and reliable 

technique that greatly simpliies the adoption of interference its and can save time, money and energy 

compared to traditional techniques.

The patent that simpliied shrink its
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Bearing itting and removal is simpliied using the  

SKF Oil Injection Method

The use of pullers to remove bearings, gears, pulleys and similar items from cylindrical shafts is well known 

and has been around since the nineteenth century. However for large components and/or those with high 

interference its it can be a real challenge to do this in a safe and controllable way. The oil injection method 

can be a real solution in such applications. By simply injecting oil between the mating surfaces, friction can be 

reduced by up to 90%, meaning that lower puller forces are required. The risk of component damage is also 

minimised, as a thin high pressure oil ilm helps reduce the possibility of metal to metal contact. 

Mounting bearings on taper seatings is a well known technique and can be employed in a number of ways.  

By driving a bearing with a taper bore up a tapered seating, a strong interference it and the required  

internal clearance reduction in the bearing results. Tapered seatings include taper shafts,  

adapter and withdrawal sleeves.

HMV ..E nut for driving the bearing onto a tapered seating HMV ..E nut screwed onto the shaft for driving in a  
withdrawel sleeve
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Depending on the size and type of bearing, the bearing can be driven up the taper by mechanical or hydraulic 

means. For larger bearings, the force required to drive them to their inal position can be quite large. By 

using an SKF HMV..E type hydraulic nut, this is effected in a safe, controllable way, helping to ensure that the 

bearing is mounted correctly in a rapid manner. This also increases worker safety and saves time compared to 

other methods. 

HMV ..E nut for driving the bearing onto an adapter sleeve HMV ..E nut and special stop nut for driving in a  
withdrawal sleeve
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When larger bearings or those with a high interference it are mounted, oil injection can also be employed. 

A thin ilm of oil, pumped in under pressure between the mating surfaces during mounting, reduces friction 

and consequently the mounting force required. It also helps ensure that there is no metallic contact during 

the mounting reducing the risk of pick-up. The time for the job and the risk of expensive re-work is reduced, 

giving a quick payback on the investment for the tools. 

When dismounting bearings on a tapered shaft, the method is a real 

advantage. By simply injecting oil under the seating, the interference it 

is broken and the bearing comes loose. The force with which the bearing 

is ejected is considerable, so the nut must remain on the shaft to act as 

a retaining device. 

Large bearing dismounted using oil injection

Polysius, a ThyssenKrupp Technologies Company, is one of the world’s leading engineering 

companies equipping the cement and minerals industries.  For many years they have 

incorporated the SKF Oil Injection Method in their machine designs for mounting and 

dismounting bearings and other components. The advantages of the method were obvious 

to Polysius, as bearings and components are quicker and easier to mount and dismount, in a 

controlled manner. Furthermore, the risk of 

suffering damage during the mounting and 

dismounting process is greatly reduced.  

This is due to the fact that the mounting 

surfaces are separated by a thin layer of  

oil at high pressure.
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Through the development of the method, larger adapter and withdrawal sleeves became available with the oil 

injection ducts built-in as standard, allowing the method to be easily adopted in practice. 

The price premium for sleeves incorporating oil injection grooves is quite small, and is recouped the irst time 

the bearing is dismounted, as time, effort and the risk of seating damage is greatly reduced. 

A unique method to it bearings in a safe,  

reliable and controllable way

For many years, feeler gauges and clearance tables were used to obtain the correct it (and bearing internal 

clearance reduction), when mounting bearings on tapered seatings. This is now largely a thing of the past. 

In the 1990’s SKF invented a new method, the so called  “SKF Drive-up Method”. This method has proven 

to be quicker, easier and give more reliable results compared to the traditional methods. The method works 

by applying a small pre-calculated interference it to the bearing assembly. From there it is a simple method 

to drive the bearing up a pre-determined distance; this is measured by a dial indicator.  In studies with real 

end users such as paper mills, it has been shown that the payback period for using the method is very often 

realised the very irst time the method is used. The SKF Drive-up Method is fully featured on SKF’s interactive 

bearing mounting and dismounting program at skf.com/mount.
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Step by step procedure

1. Ensure that the bearing size is equal to the HMV ..E-nut.  

(Otherwise the pressure in the table must be adjusted.)

2. Determine whether one or two surfaces slide during 

mounting; see igures A-D.

3. Lightly oil all mating surfaces with a thin oil, e.g. SKF 

LHMF 300, and carefully place the bearing on the shaft.

4. Drive the bearing up to the starting position by applying 

the HMV ..E-nut pressure found in the table. (monitor the 

pressure by means of a digital pressure gauge itted to the 

appropriate SKF Hydraulic Pump).

5. Drive the bearing up the taper by the required distance 

Ss. The axial drive-up is best monitored by a dial indicator. 

The SKF hydraulic nut HMV ..E is prepared for dial 

indicators. Normally, the bearing is now mounted with  

a suitable interference on the shaft and a suitable  

residual clearance.

 For abnormal operating conditions, hollow shafts,  

very accurate requirements on residual clearance etc.,  

the drive-up must be adjusted. In such cases please  

contact SKF or refer to the SKF Drive-up Method CD-ROM  

or skf.com/mount.

Patent protected

A1 Zero position 

A2 Starting position 

A3 Final position

One sliding surface One sliding surface

Two sliding surfaces Two sliding surfaces

Oil Injection can be used for much more than just bearings

Since the inception of the SKF Oil Injection Method, the method has been used for many other applications 

apart from bearings. Think of an application with a large torque transmission capacity, hostile environment, 

wide variety of ambient temperatures, which must be absolutely reliable 24/7, involving massive engineering 

components of differing materials. You are probably imagining an application similar to a ships propeller. 

Literally thousands of propellers, both large and small, have been itted using the method.  

The torque transmission capacity of such propellers is based entirely on the strong interference it between 

the propeller hub and shaft, without the need for keys and keyways. Eliminating keys and keyways can save 

considerable expense during manufacture and can allow a shaft diameter reduction of up to 25% for a given 

torque this saves money on expensive steel shafting, machining time, and can reduce bearing and stern tube 

diameters and vessel weight.
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Using this method for itting large components enable operations that took hours or even days to be reduced 

to a few, rapidly performed steps. Over the life of a ship, the savings from the method are quite substantial in 

terms of reduced docking time and related costs.

Kamewa TM ixed pitch propeller utilizing the 
Kamewa-SKF propeller sleeve  
(picture courtesy of Rolls-Roycce plc)

Bonatrans located in the Czech Republic are a major producer of railway wheels. A number of 

their optimised designs incorporate grooves to allow the SKF Oil Injection Method to be used  

for dismounting. This signiicantly reduces the dismounting force required

Railway wheel with oil injection facility for dismounting (Picture courtesy of Bonatrans Group a.s.)

Not only at sea, but also ashore, the method gives real advantages to manufacturers and users. For example, 

removing railway wheels from their shafts can be a dificult job, as very high interference its are used. 

Formerly press forces of 200 tonnes were required to remove the wheels, using oil injection this is reduced to 

just 25 tonnes.  
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SKF can offer tailor made solutions too 

For over ifty years SKF Coupling Systems has developed, produced and supplied innovative products based on 

the SKF Oil Injection Method. These products signiicantly reduce downtime and lower maintenance costs of 

the capital-intensive equipment in which they are used. 

Precision products like the SKF OK Couplings and SKF Supergrip Bolts are based on this technology and 

signiicantly reduce the time to join two shafts or couplings. The savings in time and simpliied assembly are 

recouped many fold during the lifetime of the machine. 

The OK Shaft and Flange Couplings used in thousands of ships both big and small, perfectly exploit the 

potential of the method. Shaft preparation is simpliied and mounting and dismounting is relatively easy.  

When OK couplings are used with propeller shafts, the inboard lange can be dispensed with. This then allows 

the propeller shaft to be withdrawn through the relatively small stern-eye; resulting in shorter shaft lines 

giving an increase in the cargo, passenger or weapons platform capacity. The method is fully approved by all 

the leading marine classiication societies.

Other applications were the method can be used are only limited by your imagination. Just think of 

applications, with annular components transmitting high torques. Such applications as gears,  

built-up crankshafts, gear couplings, machine tool spindles and built-up rolls (to mention but a few) in capital 

intensive industries such as pulp and paper, mining, steel, power generation  and marine come to mind.
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A well proven, innovative product based on the method is the SKF Supergrip bolt. At a time when 

maintenance cost eficiency in heavy industries is a make-or-break factor in operational economy,  

the time-saving Supergrip concept can cut costs dramatically.

When connecting lange couplings with Supergrip bolts, there is no uncertainty about the length of downtime 

for removing the bolts. There is no need to worry about whether the bolts have jammed or seized in the 

holes. The bolt utilizes oil injection and tension loading when itting and removing, meaning that each bolt will 

slide out as easily as it went in. When correctly itted in its hole however, the bolt is expanded resulting in a 

truly itted bolt, with no clearance in the hole whatsoever. The bolts are mainly found in marine and power 

generation industries, but are also used for other applications.

A study released by the Swedish State Power Board, comparing the use of individually itted bolts with  

SKF Supergrip bolts, showed a 90 percent reduction in the time required to disassemble and reassemble the 

couplings of two turbo sets (152 bolts). 

SKF Supergrip bolt for high  
speed applications

Ringhals 1 Nuclear Power Station.  
When overhauling two turbosets,  
152 bolts were replaced in 80 hours with 
SKF Supergrip bolts. The total time gained 
in power production was 48 hours. 
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The potential savings with Supergrip bolts over the lifetime of an asset are very substantial.  

During an overhaul of a power plant, the unbolting and bolting of the steam turbine couplings is very often 

a critical path activity. Supergrip bolts can help shorten the total turbine maintenance time. A realistic time 

saving (based on a 600 MW power plant) of 48 hours equates to around € 500 000 at today’s prices.  

You can see that the investment in adopting the SKF solution is soon realised.

SKF can supply all you need to realise the beneits  

of the Oil Injection Method

To realise the beneits of the method, a comprehensive range of safe, simple to use high pressure tools and 

accessories has been developed, based on SKF’s long experience. The range includes hand and air operated 

pumps and injectors delivering pressures up to 400 MPa (58,000 psi). Full details of the available equipment 

can be found in the SKF Maintenance Products catalogue (MP3000) and online at mapro.skf.com.
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A wide range of SKF OK couplings and SKF Supergrip bolts have been developed for a wealth of applications. 

At sea and ashore, in such applications as wind generators, power stations and steel mills, SKF Coupling 

Systems have an unparalleled knowledge of the oil injection method. Standard and innovative custom made 

solutions help ensure that the customer truly beneits by implementing an oil injection solution.  

Catalogues and further information can be found at couplings.skf.com . 

The use of oil injection for bearing mounting and dismounting is well documented in the SKF General 

catalogue, online at skf.com (especially in the SKF Maintenance Handbook), and in the SKF Oil Injection 

Method program. In addition adapter and withdrawal sleeves, incorporating the oil injection grooves for use 

with bearings, can be found at skf.com.

For non bearing calculations, the SKF Oil Injection Method program gives some general advice  

and some basic calculation tools. For more complex designs, SKF application engineers can be approached  

for assistance. 

A proven method that really contributes to your bottom line

For more than sixty years, the adoption of the SKF Oil Injection method has been proved time and time again, 

to enable signiicant savings wherever it is employed. 

A quick pay back is achieved by machine builders as component manufacture can be simpliied. There is 

also the opportunity to reduce the amount of materials used, saving money not only on the components 

themselves by also on such items as bearings, seals and other parts. A more rapid assembly time is also often 

realised using the method, and this make a real difference to the bottom line.

Not only machine builders, but also users beneit wherever the oil injection method is used. Downtime and 

component damage can be signiicantly reduced in areas where the method is employed. These factors taken 

together with the simpliication of the maintenance task itself, means that very often the payback period is 

realised at the irst time maintenance activities are performed. In addition, compared to other techniques  

and technologies, the method optimises the use of friction to produce strong and compact joints.
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