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Feroform™ Marine Bearings
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Available exclusively in North America through Seagold Marine Services Inc.
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The FEROFORM™ range of materials has been developed by Tenmat Ltd. to offer the design engineer unique wear resistant bearing composites.  FEROFORM™ materials possess strength, durability, dimensional stability, excellent wear resistant characteristics and exhibit good resistance to attack by many chemicals.

Selected friction modifiers such as oil, graphite, molybdenum disulphide and PTFE have been added to selected resins to enhance the wear resistant properties of the materials, enabling them to be operated at higher speeds and loads.

FEROFORM™ composites are extremely versatile materials, having the following advantages over conventional self-lubricating materials in wear resistant and bearing applications:

· Superior Wear Resistance

FEROFORM™ materials show consistently lower wear rates than all competitive materials in their field, thus saving operational downtime.

· Excellent Abrasion Resistance
FEROFORM™ materials can be used in all water conditions, even where abrasive particles are present.

· High Strength-to-Weight Ratio
Approximately 20% the weight of phosphor bronze.

· Excellent Resilience
Capable of absorbing high shock loading/impact, enabling misalignment to be taken up without damage or fracturing.

· Low Friction Coefficient
Enables higher speeds to be used and heavier payloads to be carried.  Minimizes stick- slip and produces quiet, cool running bearings with the lowest power usage.

· Easy Installation
Can be installed by press, draw bar or freeze (dry ice or liquid nitrogen) fitting.  Light weight (circa 20% that of bronze) eases handling problems.

· Good Resistance to Extreme Temperature
FEROFORM™ can operate consistently from –40°C to + 260°C.
· Self Lubricating
In many forms FEROFORM™ is self-lubricating.

· Good Chemical Resistance
Performs satisfactorily in the presence of most mineral and organic acids, solvents, organic bases and non-caustic alkalis.

· Good dimensional stability
Particularly when immersed in water, mineral oils or grease.
· Electrical insulation
Not susceptible to electrolytic corrosion (non graphited grades).
· User friendly
Bearings can be machined in-situ or modified on site without loss of lubrication properties.

Wear Characteristics

FEROFORM™ composites are the result of an extensive research and development program aimed specifically at producing the highest performance marine bearings.  Being compatible with the different counterfaces enables the material to perform in oil, grease and water lubricating environments, or be self-lubricating.  This produces the highest performance, reliability and ultimately cost effective solution.  This is shown in the bar chart of comparative wear tests showing the outstanding performance of FEROFORM™ in all types of service conditions from the Arctic to the tropics, from coastal waters to deep-sea conditions.
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Applications

· Rudder Bearings:   High Pressure approval to 10Mpa with all the major classification societies to the latest test regimes.
· Stern Tube Bearings:  For both military and commercial use.  Fully approved.
· Deck Equipment:  Self-lubricating bearings running dry and wet in hatch covers, anchor windlasses, fairleads, cargo and bow doors, davits, etc.
· Slipway Liner Pads:  R.N.L.I. specified maintenance free, long life.

· Bearings:  Stern roller, steering linkage, steerable propulsion pivots, etc.

· Tank Support Pads:  For both Bitumen and Sulphur (150 ºC) Hot Tanks.

· Stabilizer Fins:  Water lubricated and maintenance free.

Swell Characteristics
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All FEROFORM™ materials were tested at 6mm section.  Thicker sections will take proportionally longer to reach stability.  

Higher temperatures result in increased swelling and can be estimated by interpolation.  

Best results come from correct choice of material for the application, e.g. the low swell and rapid stability of T Grades.  Swell in normal oils (SAE 20 and above) is very low and can be assumed to be negligible.  Water-soluble oils should be regarded as water only.

Surface treatments delay the onset of full swell.

Grades 

T14

A general-purpose grade especially developed for water-lubricated applications without the risk of electrolytic corrosion.  Has many Marine Classification Society (and high pressure) approvals.  Good dry and oil/grease lubricated performance.  A cured phenolic resin matrix reinforced with a woven synthetic fiber cloth.

T11
As T14 but with graphite evenly dispersed throughout the matrix for improved wear and lower friction.

T12
As T14 but with added molybdenum disulphide (MoS2) evenly dispersed throughout the matrix for improved wear and lower friction.  Does not promote electrolytic corrosion.  Not recommended for high-speed stern shafts with grease lubrication due to heat build up.

T814
As T14 but with PTFE (Teflon) evenly dispersed throughout the matrix for improved wear and lower friction without the risk of electrolytic corrosion.  A general-purpose grade especially developed for hydro power applications.  Has superb performance in these critical and demanding applications, where long life and low friction is a prerequisite.

F3637
A unique material developed for use as support pads for Bitumen, Asphalt and Sulphur Tankers where Hot Tanks reach up to a maximum of 300 ºC.  The Feroform™ F3637 pads are manufactured from a phenolic resin matrix reinforced with glass fiber cloth and lubricants.  The pads are bonded on to the tank support strut using a chocking compound and bolted, to provide further anchoring strength.  The hot tank can then sit directly onto the pads without the need for H-Beam supports underneath the tank.  

Advantages:

· High Temperature Insulation:  Feroform™ F3637 can support tanks up to 300 ºC and provides insulation for the support strut reducing the temperature from the tank to the support by up to 200 ºC.  Keeping the hull temperature below 85 ºC allows conventional steel to be used for the structure.  Because of the superior insulation properties of Feroform™ F3637, the cost of heating the cargo is reduced (less heat loss) and it is possible for the tank to sit directly onto the pads without the need for any H-Beams between the tank and the pad.  This saves costs and time and makes the whole system easier to install.

· High Load Capacity:  The maximum load per pad is 27.5 Mpa (determined by the chocking compound), which is significantly higher than competitor materials.  The benefit of this is that the number of support struts, and hence steelwork, can be reduced by up to 2.5 x’s compared to other systems.  This reduces costs and time for the ship owner.

· Reduced Heat Loss:  Not only is Feroform™ F3637 an excellent insulation material, but because the number of supports and pads is reduced compared to other systems, then the numbers of points of heat loss is greatly reduced too.  This will provide dramatic cost savings in maintaining the temperature of the tank when in operation.

· Low Friction:  Because of the special lubricants added to the resin, Feroform™ F3637 pads offer a superior surface for the tanks to move across when fully loaded.  The low COF, while ensuring there is no stick slip between the tank and the pad, will allow controlled movement of the tank across all of the pads, thereby distributing the load evenly.

· High Temperature Performance:  Feroform™ F3637 maintains its performance characteristics up to 300 ºC, which is significantly higher than competitive products.

· Elasticity and Resilience:  Feroform™ F3637 is not only a very strong material but also has a degree of elasticity that will allow the pad to compress slightly and absorb increased loads caused by pitching and rolling of the vessel.

· Inert Material:  Feroform™ F3637 is an exceptionally inert material to temperature, water and the majority of chemicals.  This results in a very stable pad that provides excellent life and service.

· Custom Installation Design:  Each pad system will be designed to the requirements for the type of vessel, the size and type of the tanks and the product to be carried.

· Approvals:  The Feroform™ F3637 system has been given full type approval by BV and on a ship-by-ship basis by Lloyds, ABS, BV, DNV and GL.




FEROFORM™ materials are available exclusively through Seagold Marine Services in North America.


