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Technical Report PolymerMetal® 
 

TEC-# 006 
Microscope photographs, Direct-MM-Bonding, bonding on contaminated surfaces, pressure 
tight tests 
 
Used products 
MM-metal oL-steelceramic 
 
Description 
MM-metal oL-steelceramic is a 
PolymerMetal tested and certified for the 
repair of oily, greasy or fuel contaminated 
metals and alloys in case of stress due to 
cracks, corrosion, abrasion, impact or 
chemicals. The degree of soiling does not 
in any way affect the bonding with the 
structure of the soiled metal surface. High 
technical data and also the chemical 
resistance and bonding with the structure 
on a dirty metallic surface are remarkable 
features of MM-metal oL-steelceramic. 
 
This technology is approved by Lloyd‘s 
Register of Shipping. 
 
 
Microscope photographs / Direct-MM-Bonding 
The following pictures show microscopic photographs of the fully cured PolymerMetal MM-
metal oL-steelceramic magnified by a factor of 100 and 500. Here the bonding between MM-
metal oL-steelceramic and metallic surfaces (steel or casting), which have been 
contaminated by various applied oils before, has been analyzed. 
 

 
on industry gear oil / steel 

(Magnification 100) 
 
 
 

 
on petroleum / casting 

(Magnification 100) 
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on diesel / steel 

(Magnification 100) 
 

 
on compression oil KSL 68 / casting 

(Magnification 100) 
 

 
on hydraulic oil T 29-50 / steel 

(Magnification 100) 

 
on gear oil / machine oil 55 

(Magnification 500) 
 
MM-metal oL-steelceramic penetrates and absorbs oil, grease and fuel. Direct-MM-Bonding, 
a technology that secures the direct and high solid bonding on contaminated surfaces. 
 
 
Bonding on oily surfaces 
Tests have been carried out to evaluate the quality of the bonding on different surfaces. At 
the reference test MM-metal oL-steelceramic and Hardener yellow have been applied to a 
cleaned (that means oil free) and roughened metal surface. The reference value of 100% 
stands for the quality of the various determined technical data during bending, shearing & 
hydraulic tests after total curing time. Other values have been determined by applying MM-
metal oL-steelceramic on different contaminated metal surfaces. The test results demonstrate 
that sometimes better technical values were reached after application on oily metal surfaces 
than on clean metal surfaces. 
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Type of contamination
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clean surface (=reference sample)
compression oil KSL 68
pneumatic oil CHX 4400
hydraulic oil T29-50
bed track oil K35/SO68
industry gear oil EP1
industry gear oil EP6
machinery oil 55
Multi Plus 15 40HD SAE
diesel
motor oil VSL-8 SAE 10W30
petroleum
storage grease
petrol

 
 
Testing of pressure tightness 
To be able to evaluate the quality of the application of MM-metal oL-steelceramic on oily 
surfaces, tests have been carried out at company M.A.N. under supervision of the 
classification society Lloyds Register of Shipping. Here special test pipes made off steel have 
been created according to the following drawing. Around a leakage of a size of diameter 5 
mm the metallic shiny surface (Rz 65 µm) of the test cylinder was contaminated with oil. Then 
the cold-curing MM-metal oL-steelceramic with Hardener yellow was applied around the 
leakage with a layer thickness of up to max. 8 mm. After full curing of the PolymerMetal the 
test cylinder has been filled with a liquid and pressure was built up. Then the system was 
checked against pressure tightness. 
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Pressure Temperature of  

test cylinder 
Auxiliaries Result 

100 bar 20 °C - pressure tight 
150 bar 20 °C - pressure tight 
200 bar 20 °C - after 8 hours 

small leakage 
 
In the course of the time the research and development division of MultiMetall was successful 
to continue optimising the material MM-metal oL-steelceramic and new tests with same 
conditions have been carried out at MultiMetall. The following results were achieved: 
 

Pressure Temperature of  
test cylinder 

Auxiliaries Result 

200 bar 20 °C - pressure tight 
300 bar 20 °C - pressure tight 
350 bar 20 °C - after 2 hours 

small leakage 
150 bar 75 °C pipe clip pressure tight 
400 bar 75 °C pipe clip pressure tight 

 
The pipe clip was fixed around the test cylinder in the area of the leakage. Reinforcing 
elements as i.e. fibres or mats consisting of glass or carbon have not been used. These 
would have increased the physical strength essentially. 
 
The tests have been carried out at M.A.N. (test report No. 1731/82) under supervision of 
Lloyds Register of Shipping (certificate No. 301954) in 1982, the test at MultiMetall in 1995. 
 
Extract of the certificate: „The test results of MM-metal oL-steelceramic may be classed as 
ranging from good to exceptionally good. All test results were in support of the maker’s claim 
that MM-metal oL-steelceramic will bond on oily surfaces with a high degree of reliability.” 
 
 

MultiMetall 
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Technical Report PolymerMetal® 
 

TEC-# 005 
Test of the compression-shear-strength of MM-metal UW with Hardener UW9 after injection 
under water 
 
Used products 
MM-metal UW with Hardener UW9 
 

 
 
Description 
Normally MM-metal UW gets a pasty application consistency after mixing with Hardener. 
When a different mixing ratio (2 volumen parts MM-metal UW with 1,5 volumen parts 
Hardener UW) is chosen, you receive a liquid application consistency, so that the 
PolymerMetal can also be injected. 
 
During the test the PolymerMetal was injected under water at a very low water temperature of 
3 °C. From the changed mixing ratio and the low temperature results a pot life of appr. 65 
min. 
 
The test of the compression-shear-strength result in the following values 
 
 Time of measuring Compression-shear-strength 
 6 h after injection 5,21 MPa 
 18 h after injection 7,80 MPa 
 48 h after injection 8,34 MPa 
 

MultiMetall 
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Technical Report PolymerMetal® 
 

TEC-# 020 
Repair of a propeller shaft with PolymerMetals (short version) 
 
Used products 
MM-metal SS-steelceramic / MM-metal SS-steel 382 / MM-metal SS-
steel/aluminium/copper/bronze / Ceramium® / Molymetall® 
 

 
 
Description 
PolymerMetals can be used to repair worn shafts by restoring material. Here the 
PolymerMetal can be applied during running shaft followed by turning down to nominal 
diameter. For this repair should be used one of the above mentioned PolymerMetals. Further 
information concerning the repair of a shaft with PolymerMetals can be found in the 
„Technical Report TEC-# 008“. 
 

MultiMetall 
the MetalExistenceCompany™ 
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Technical Report PolymerMetal® 
 

TEC-# 028 
Surface preparation before the coating of hydraulic rams 
 
Used products 
Molymetall® 
 
Introduction 
Molymetall® is a PolymerMetal with a very low coefficient of friction and self-lubricating 
properties. The emergency running properties against solid dry friction such as sliding wear 
and stick-slip are excellent. After full curing, Molymetall can be processed to a finished 
measure up to the µ-area. Possible applications are i.e. hydraulic pistons, pillar guides, slide 
bearings, slide ways, tappet guides. 
 
Description 
Especially when Molymetall® is used for the repair of hydraulic rams, it is important that the 
surface of the work piece is thoroughly prepared before coating. Therefore 
 

make the surface metallically clean and carryable & 
rough up the surface mechanically by sandblasting, cutting, grinding etc. 

 
Wrong: 

 
 
Right: 

 
 
Especially during the creation of a metallically clean and carryable surface, it is very 
important that any pittings and cracks on the work piece surface, which were caused by wear 
won’t be let run out, but machined instead. That means that before the application of 
Molymetall® covering the complete area, any cracks should be grinded down by appr. 1 mm. 
This way the bonding of Molymetall® on the surface is secured. 
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clean again by sweeping, blowing or sucking off 
thoroughly degrease with MM-Degreaser Z 

 
It is important that only suitable degreasers like i.e. MM-Degreaser Z, MM-Degreaser C, 
acetone or ethyl acetate are used. Benzine, alcohol, varnish and paint thinner or other 
unknown substances are not suitable. Remains of oil diffused in the work piece can be 
removed by heating up the damaged area by using a Bunsen burner or a gas flame. Through 
this the adhesion of Molymetall® on the surface won’t be affected by remainders of oil. 
 

MM-Release agent 
 

Apply a thin layer of MM-Release agent on the surfaces, where a compound should not be 
formed with the PolymerMetal and polish after a short drying period 
 

Hints for the application of Molymetall® 
During the application of the PolymerMetal we recommend striking out a thin layer of the 
mixed PolymerMetal on a clean (metal) plate or any similar suitable substrate before starting 
to coat the work piece. Through this small air bubbles arisen in the still soft PolymerMetal 
during mixing of the components can be avoided or removed. Molymetall® should be applied 
to up to appr. 0,5 mm above the wanted nominal layer thickness, because normally a 
machining of the initially or fully cured Molymetall® is desired or necessary later to achieve a 
very smooth and regular surface of the damaged area. In every case it is important that first 
some Molymetall® is applied over the nominal diameter because if sufficient material has not 
been applied, a surface preparation must be done again. We recommend applying more 
material because Molymetall® can be machined quite easily. The machining can be done by 
i.e. using first coarse and later fine sand paper. 
 
Following some examples of hydraulic rams, which have been repaired with Molymetall®: 
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Possible use of PolymerMetals on ships 
 
The experience shows, that a lot of repair problems on board of a ship can be solved with the help of 
products from MultiMetall. Following you will find various possibilities where to use our 
PolymerMetals: 
 
Location Specific type of damage / repair Suggested MM-Product 

Steel plate pitting MM-metal SS-steelceramic 
Underwater hull crack MM-metal UW 

Hull 

Water getting into the oil tank due to a hull 
crack 

MM-metal UW on exterior hull and  
MM-metal oL-steelceramic inside of oil-tank 

Cavitation on the blades Ceramium Propeller 
Worn out propeller shaft Ceramium 
Blade steel plate pitting Ceramium 
Worn out pintle bush Ceramium 

Rudder 

Worn out stock key-way MM-metal SS-steel 382 
Worn out winch shaft in the area of stuffing-
box or oil-seal 

Ceramium 

Corroded windlass / winch casing MM-metal SS-steelceramic 

Mooring Gear 

Corroded fairlead bearing surface Molymetall 
Top deck pitting MM-metal SS-steelceramic 
Corroded air-vent heads Ceramium 
Leaking hydraulic / oil pipes MM-metal oL-steelceramic 
Leaking sea-water pipes MM-metal UW 
Corroded conduit pipes / manifold MM-metal SS-steelceramic 
Corroded IGS / air pipes MM-metal SS-steelceramic 
Corroded oil pipes MM-metal SS-steelceramic 
Corroded hatch packing channels MM-metal SS-steelceramic 
Corroded gangway winch bearing housing MM-metal SS-steelceramic 
Corroded steam pipes / valves MM-metal SS-steelceramic 

Main Deck 

Hatch cover hydraulic rams Molymetall 
Corroded fire-hose cabinets Ceramium with Fibre-glass mats Fire protection, 

Emergency 
equipment 

Damaged life-boat hull, steel or fibreglass MM-metal SS-steelceramic 

Corroded ballast / oil tank striking plates MM-metal SS-steelceramic 
Corroded distributing pipes under ballast / oil 
tank 

MM-metal SS-steelceramic 

Corroded ballast / oil tank bottom or side 
plates 

MM-metal SS-steelceramic 

Corroded oil / tank heating coils MM-metal SS-steelceramic 

Tanks 

Valve bodies and flaps Ceramium 
Pump casings / impellers / shafts / key-ways 
/ bearing housings 

Ceramium 

Heat-exchanger tube plates and covers Ceramium 
Pipe / valve repairs MM-metal SS-steelceramic 
Cracked / corroded main engine cylinder 
jacket 

MM-metal SS-steelceramic 

Turbocharger gas inlet / outlet casings VP 10-500 
Corroded inert gas fan casing MM-metal SS-steelceramic 

Engine room 

IGS scrubber casing and pipes MM-metal SS-steelceramic 
Damaged cable insulation MM-Elastomer Electrical 
Damaged motor shaft and bearing housing Ceramium 

Cranes Corrosion on boom and fittings Ceramium 
 Shafts and bearing housings Ceramium 

MultiMetall 
the MetalExistenceCompany™ 
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Worldwide repairs carried out with PolymerMetal® 
(Photos are available under the mentioned number) 

 

Acceptance by Classification Societies: 
American Bureau of Shipping 
China Classification Society 

Det Norske Veritas 
Germanischer Lloyd 

Lloyd's Register of Shipping 
Nippon Kaiji Kyokai 

Russian Type Approval 
 

Completed repairs in the ship-sector 
 
005 Repair of a marine engine with MM-metal SS-steelceramic and Hardener yellow. Damage: cracked 

packing surface between cooling water space and cylinder liner. 
 
006 Repair of several bilge pumps and fire pumps (type Loew VZLG 65/1/2, power 60 m3/h) with Ceramium 

pasty and Ceramium liquid. An inspection 3 years after the repair did not show any faults or objections at 
the repaired object. 

 
010 Sealing of cracked leaky welding seams at crankcase of a ship diesel with MM-metal SS-steelceramic and 

Hardener yellow. 
 
012 Elimination of damages at two vessel’s propeller caused by cavitation with Ceramium and Hardener CE. 
 
016 Repair of cracked Diesel injection pumps using MM-metal SS-steelceramic and Hardener yellow. 
 
019 A worn out bearing bush of a floating dredger was rebuilt using MM-metal SS-steelceramic and Hardener 

yellow. Besides MM-metal SS-steel liquid type with Hardener yellow liquid was injected into a gap of 4 mm 
between bearing bush and boom. 

 
022 Repair of a frost damage at a centrifugal pump. MM-metal SS-steelceramic together with Hardener yellow 

and MM-Fabric-tape (steel) has been used. 
 
026 The packing surface of an adjustable propeller was repaired by using MM-metal SS-steelceramic. 
 
027 Repair of two tail bearings of a propeller shaft by using MM-metal SS-steelceramic, Hardener yellow and 

Hardener green. A ring with exact interior diameter has been bolted to both sides of the bearing. This ring 
has been centralized to the ideal shaft axis. Then MM-metal SS-steelceramic has been applied and been 
stretched parallel to the axis. 

 
032 Repairing of cylinder blocks and working faces of big marine diesel engine with MM-metal SS-

steelceramic. The repair was necessary due to damages caused by big abrasion between cylinder block 
and working face particularly in the region of the scaving air receiver. For this type of repair the engine 
manufacturer recommends to use exclusively MM-metal SS-steelceramic with Hardener green. 

 
034 Repair of a three-way valve housing for sea water. Material: grey cast iron. Damage: considerable wash-

outs as well as a gaping hole in the valve housing. The repair was carried out with MM-metal SS-
steelceramic and Hardener yellow and Ceramium, liquid with Hardener CE. 

 
049 Through leakages at the sealing surface of a cylinder liner’s engine block cooling water flew out. The 

reconstruction work was affected with MM-metal SS-steel and Hardener yellow at eight cylinder block 
threads. After the application procedure the seats were machined to nominal diameter 308 mm. The main 
engine was an engine Daihatsu type 8 DSM 26, power 1252 kW, 720 U/min.  

 
050 Sealing of an overrun container on board of a ship with MM-metal UW and Hardener UW3 respectively 

Hardener UW9. 
 
060 A tanker (size 15.000 GRT) loaded with petrol, touched ground. Damage was an extensive leakage with a 

size of 200 mm x 700 mm. The repair was carried out under water using MM-metal UW with Hardener 
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UW9 and a metal plate. 
 
061 A leakage at the stern of a barge was sealed under water using MM-metal UW with Hardener UW9. The 

repair was completed within 30 minutes time. 
 
068 Because of bad maintenance during the resting period the covers of 3 auxiliary capacitors, each 6 m2 were 

affected by erosion of up to 3 cm depth. The volume for filling was obtained by applying 200 kg Ceramium 
and Hardener CE.  

 
069 Repair of 160 cylinder liners using Ceramium, pasty and Hardener CE. Afterwards a layer of Ceramium, 

liquid and Hardener CE were applied. 
 
073 Repair of a Kort nozzle using Ceramium with Hardener CE. 
 
075 Elimination of cavitation damages at a bronze propeller and a steel propeller with Ceramium and Hardener 

CE. 
 
084 Repair of a turbo charger on board of a ship: during a voyage problems occurred at a turbo charger. The 

turbine inlet casing was removed and after cleaning a wasted area of appr. 600 mm x 130 mm on the lower 
part of the casing was revealed. Due to the technical possibilities on board the repair was carried out with 
MM-metal SS-steelceramic and a steel plate as reinforcement. At an exhaust temperature of appr. 400 °C 
in this repair area today MultiMetall’s VP 10-500 would have been the better choice. 

 
093 Repair of a ship propeller shaft made of bronze in the zone of the stuffing box packing with Ceramium 

pasty and Hardener CE. The original shaft diameter of 630 mm was machined down to 615 mm over a 
length of 60 cm. After the application of Ceramium the diameter was 632 mm. Finally the applied 
Ceramium was turned down to the requested diameter. For the complete repair 39 units of Ceramium / 
Hardener CE were used for applying 4 layers. Additionally 3 layers of glass fibre fabric tape were 
processed. 

 
095 Repair of an undersized bronze propeller shaft: diameter appr. 380 mm, length appr. 6000 mm due to 

friction in the stuffing box. Material used: Ceramium with Hardener CE. After curing the propeller shaft was 
machined. 

 
096 Repair of a propeller shaft near the stuffing box packing by using Ceramium pasty with Hardener CE. 
 
098 Coating of a Kort nozzle using VP 10-017 as protection against cavitation and corrosion. 
 
100 Corrosion protective coating of ship hatches with VP 10-017. 
 
102 Repair of a ship’s turbocharger with VP 10-500. Scourings, cracks and apertures from the gas entrance to 

the cooling water side were repaired with VP 10-500. For the reinforcement two layers of MM-Fabric tape 
(glass fibre) were used.  

 
103 With VP 10-500 a non-sealant vent plug in a cylinder head at an exhaust port was repaired. VP 10-500 

was applied in a thickness of appr. 3 mm. Afterwards the plug seals remained gas-proof in spite of high 
operating temperatures of 300 °C. 

 
107 A leaky welding seam of a sea water pump was sealed using MM-metal UW and Hardener UW9. 
 
115 Repair of a leaking simplex compact packing. The repair was difficult due to oil pouring out of the repair 

site. Therefore it was decided to use the Direct-MM-Bonding method by applying the PolymerMetal directly 
on the greasy surface. Here MM-metal oL-steelceramic with Hardener red was chosen. 

 
122 Repair of a turbo charger using MM-metal SS-steelceramic. Today MultiMetall recommends the newer 

product VP 10-500. 
 
125 Repair of two-stroke engine cylinder liners Sulzer RND 76N ship’s diesel engine with MM-metal SS-steel 

and Hardener yellow. The outer diameter is 900 mm and the inner diameter is 760 mm. 
 
126 Repair of a pump housing. Damage: erosion and corrosion had reduced the wall thickness to a minimum. 

The resulting damage was a hole in the housing. For deep wash-outs Ceramium, pasty with MM-Fabric 
mats (steel) were used. For the purpose of wear-and-tear resistance the pump was coated with Ceramium, 
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liquid. 
 
129 Durable protection against wear and corrosion on welded constructions i.e. receivers and covers can be 

achieved by using Ceramium together with an application of VP 10-017 afterwards. 
 
130 A cracked housing of a hydraulic pump in a steering gear made off aluminium was repaired using MM-

metal SS-steelceramic with Hardener yellow. Afterwards the whole housing was coated with VP 10-017 in 
order to seal the pores in the casting. 

 
131 Due to ageing and sea water corrosion, the hard chrome coating in the top section of some hydraulic rams 

of several vessel deck hatch covers was peeled off. To avoid re-chroming, the hydraulic rams were 
repaired with Molymetall. First the corroded areas were machined down. Then Molymetall was applied and 
after curing machined down to size. The 270 kg heavy hydraulic cylinders with a diameter of 125 mm work 
with a pressure of 280 kg/cm2 and a stroke of 635 mm. Tests, carried out 5 years after the repair, show 
that the hydraulic rams are still in good condition and fully functional. 

 
133 The seat of a vessel’s pintle bushing has been restored. At first under water the pintle bushing was fixed at 

a temperature of 2-3 °C. Then MM-metal UW with Hardener UW9 was injected through several threaded 
ports drilled into the bushing flange. Here an appr. 1,4 mm clearance between pintle bushing and gudgeon 
casting filled. The repair was carried out by a Canadian diving company. Because of the quick total curing 
time of the PolymerMetal in spite of the low temperature the vessel was ready for action again within short 
time. 

 
136 A worn pump casing was coated with Ceramium liquid for demonstration purposes. Depending on the 

application consistency, Ceramium can be applied with a brush, a spatula or any other suitable tool or by 
pouring or injecting. Before coating, the surface must be roughened i.e. by sand blasting and then cleaned 
with MM-Degreaser Z or Acetone. 

 
153 Several cracks in cylinder no. 1 in the main engine block of a ship diesel engine, which probably occurred 

due to aging and vibration, have been closed with MM-metal SS-steelceramic and Hardener yellow. The 
cylinder jacket had long vertical cracks of 215 mm and 125 mm length and two further cracks of 135 mm 
each in the upper area. Even 7 years after the repair has been carried out, the repaired ship engine is in 
operation without complaints. The extreme difficult repair has been completed by our Netherlands partner 
company („EMHA technisch bureau b.v.“) and company Metalock in a port in Thailand. 
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Worldwide repairs carried out with PolymerMetal® 
 

REP-# 005 
 

 
 

 
 

 
 
Repair of a marine engine with MM-metal SS-steelceramic and Hardener yellow. Damage: 
cracked packing surface between cooling water space and cylinder liner. 
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Worldwide repairs carried out with PolymerMetal® 
 

REP-# 049 
 
 

    
 

 
 
 

Through leakages at the sealing surface of a cylinder liner’s engine block cooling water flew 
out. The reconstruction work was affected with MM-metal SS-steel and Hardener yellow at 
eight cylinder block threads. After the application procedure the seats were machined to 
nominal diameter 308 mm. The main engine was an engine Daihatsu type 8 DSM 26, power 
1252 kW, 720 U/min.  
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Worldwide repairs carried out with PolymerMetal® 
 

REP-# 061 
 
 
 
 
 

  
 

     
 

 
 
 
A leakage at the stern of a barge was sealed under water using MM-metal UW with Hardener 
UW9. The repair was completed within 30 minutes time. 
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Worldwide repairs carried out with PolymerMetal® 
 

REP-# 084 
 
 
 

 
 

 
 
Repair of a turbo charger on board of a ship: during a voyage problems occurred at a turbo 
charger. The turbine inlet casing was removed and after cleaning a wasted area of appr. 600 
mm x 130 mm on the lower part of the casing was revealed. Due to the technical possibilities 
on board the repair was carried out with MM-metal SS-steelceramic and a steel plate as 
reinforcement. At an exhaust temperature of appr. 400 °C in this repair area today 
MultiMetall’s VP 10-500 would have been the better choice. 
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Worldwide repairs carried out with PolymerMetal® 
 

REP-# 088 
 
 
 
 

 
 

 
 
 

A machine casing was repaired by using MM-metal oL-steelceramic and Hardener red and 
afterwards Hardener yellow. The application has been done using the Direct-MM-Bonding 
technology. 
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Worldwide repairs carried out with PolymerMetal® 
 

REP-# 102 
 
 
 
 
 
 
 
 
 

 
 
 

Repair of a ship´s turbocharger with VP 10-500. Scourings, cracks and apertures from the 
gas entrance to the cooling water side were repaired with VP 10-500. For the reinforcement 
two layers of MM-Fabric tape (glass fibre) were used.  
 

MultiMetall 
the MetalExistenceCompany™ 

 



 

MultiMetall • P.O. Box 12 02 64 • 41720 Viersen • Germany 
Tel: +49 (0) 21 62-97 00 9-0 • Fax: +49 (0) 21 62-97 00 9-11 

Email: info@polymermetal.com • Web: www.polymermetal.com 

Worldwide repairs carried out with PolymerMetal® 
 

REP-# 115 
 
 
 

 
 

 
 
Repair of a leaking simplex compact packing. The repair was difficult due to oil pouring out of 
the repair site. Therefore it was decided to use the Direct-MM-Bonding method by applying 
the PolymerMetal directly on the greasy surface. Here MM-metal oL-steelceramic with 
Hardener red was chosen. 
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REP-# 123 
 
 

 
 

 
 

 
 
Repairs with MM-metal UW and Hardener UW3 are possible under arctic conditions at 
temperatures even down to minus 20 °C. 
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Worldwide repairs carried out with PolymerMetal® 
 

REP-# 125 

 
 

 
 
Repair of two-stroke engine cylinder liners Sulzer RND 76N ship´s diesel engine with MM-
metal SS-steel and Hardener yellow. The outer diameter is 900 mm and the inner diameter is 
760 mm. 
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REP-# 131 

 
 

 
 
Due to ageing and sea water corrosion, the hard chrome coating in the top section of some 
hydraulic rams of several vessel deck hatch covers was peeled off. To avoid re-chroming, the 
hydraulic rams were repaired with Molymetall. First the corroded areas were machined down. 
Then Molymetall was applied and after curing machined down to size. The 270 kg heavy 
hydraulic cylinders with a diameter of 125 mm work with a pressure of 280 kg/cm2 and a 
stroke of 635 mm. Tests, carried out 5 years after the repair, show that the hydraulic rams 
are still in good condition and fully functional. 
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Worldwide repairs carried out with PolymerMetal® 
 

REP-# 133 

 
 
The seat of a vessel’s pintle bushing has been restored. At first under water the pintle 
bushing was fixed at a temperature of 2-3 °C. Then MM-metal UW with Hardener UW9 was 
injected through several threaded ports drilled into the bushing flange. Here an appr. 1,4 mm 
clearance between pintle bushing and gudgeon casting filled. The repair was carried out by a 
Canadian diving company. Because of the quick total curing time of the PolymerMetal in spite 
of the low temperature the vessel was ready for action again within short time. 
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Worldwide repairs carried out with PolymerMetal® 
 

REP-# 136 
 

       
 

       
 

 
 
A worn pump casing was coated with Ceramium liquid for demonstration purposes. 
Depending on the application consistency, Ceramium can be applied with a brush, a spatula 
or any other suitable tool or by pouring or injecting. Before coating, the surface must be 
roughened i.e. by sand blasting and then cleaned with MM-Degreaser Z or Acetone. 
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Prod-# Produkt (Deutsch / German) Product (Englisch / English) Einheit/Unit Notizen/Notes

MM-metall SS-StahlKeramik MM-metal SS-steelceramic
200 MM-metall SS-StahlKeramik, pst. MM-metal SS-steelceramic, pst. 1000 g
249 Härter gelb, pst. Hardener yellow, pst. 50 g
248 Härter rot, pst. Hardener red, pst. 100 g

MM-metall SQ MM-metal SQ
300 MM-metall SQ, pul. MM-metal SQ, pow. 1000 g
301 Härter SQ2, fl. Hardener SQ2, liq. 220 g
302 Härter SQ8, fl. Hardener SQ8, liq. 220 g

MM-metall SS-Stahl 382 MM-metal SS-steel 382
217 MM-metall SS-Stahl 382, pst. MM-metal SS-steel 382, pst. 1000 g
249 Härter gelb, pst. Hardener yellow, pst. 50 g
218 MM-metall SS-Stahl 382, fl. MM-metal SS-steel 382, liq. 1000 g
250 Härter gelb, fl. Hardener yellow, liq. 50 g

MM-metall SS, pastöse Konsistenz MM-metal SS, pasty consistency
201 MM-metall SS-Stahl, pst. MM-metal SS-steel, pst. 1000 g
205 MM-metall SS-Aluminium, pst. MM-metal SS-aluminium, pst. 600 g
209 MM-metall SS-Kupfer, pst. MM-metal SS-copper, pst. 1000 g
211 MM-metall SS-Bronze, pst. MM-metal SS-bronze, pst. 1000 g
249 Härter gelb, pst. Hardener yellow, pst. 50 g

MM-metall SS, flüssige Konsistenz MM-metal SS, liquid consistency
202 MM-metall SS-Stahl, fl. MM-metal SS-steel, liq. 1000 g
206 MM-metall SS-Aluminium, fl. MM-metal SS-aluminium, liq. 600 g
210 MM-metall SS-Kupfer, fl. MM-metal SS-copper, liq. 1000 g
212 MM-metall SS-Bronze, fl. MM-metal SS-bronze, liq. 1000 g
250 Härter gelb, fl. Hardener yellow, liq. 50 g

MM-metall oL-StahlKeramik MM-metal oL-steelceramic
2460 MM-metall oL-StahlKeramik, pst. MM-metal oL-steelceramic, pst. 1000 g
249 Härter gelb, pst. Hardener yellow, pst. 50 g
248 Härter rot, pst. Hardener red, pst. 100 g
246 MM-metall oL-StahlKeramik, pst. MM-metal oL-steelceramic, pst. 500 g
253 Härter gelb, pst. Hardener yellow, pst. 25 g
248 Härter rot, pst. Hardener red, pst. 100 g

MM-metall UW MM-metal UW
1160 MM-metall UW, pul. MM-metal UW, pow. 1000 g
1170 Härter UW3, fl. Hardener UW3, liq. 250 g
1180 Härter UW9, fl. Hardener UW9, liq. 250 g
116 MM-metall UW, pul. MM-metal UW, pow. 500 g
117 Härter UW3, fl. Hardener UW3, liq. 125 g
118 Härter UW9, fl. Hardener UW9, liq. 125 g

Ceramium® Ceramium®
601 Ceramium, pst. Ceramium, pst. 695 g
611 Härter CE, pst. Hardener CE, pst. 55 g
602 Ceramium, fl. Ceramium, liq. 695 g
607 Härter CE, fl. Hardener CE, liq. 55 g

Ceramium® CH Ceramium® CH
622 Ceramium CH, pst. Ceramium CH, pst. 1000 g
623 Härter CH1, pst. Hardener CH1, pst. 75 g
624 Härter CH1, fl. Hardener CH1, liq. 65 g
625 Härter CH2, pst. Hardener CH2, pst. 55 g
626 Härter CH2, fl. Hardener CH2, liq. 50 g

Ceramium® BD Ceramium® BD
455 Ceramium BD, pst. Ceramium BD, pst. 750 g
456 Härter BD, fl. Hardener BD, liq. 50 g

Produktübersicht / Product Overview
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Prod-# Produkt (Deutsch / German) Product (Englisch / English) Einheit/Unit Notizen/Notes

Produktübersicht / Product Overview

VP 10-017 VP 10-017
705 VP 10-017, fl. VP 10-017, liq. 800 g
706 Härter VP 10-017 rot, fl. Hardener VP 10-017 red, liq. 400 g
707 Härter VP 10-017 grau, fl. Hardener VP 10-017 grey, liq. 400 g

VP 10-500 VP 10-500
701 VP 10-500, pst. VP 10-500, pst. 650 g
711 Härter VP 10-500, pst. Hardener VP 10-500, pst. 650 g
702 VP 10-500, str. VP 10-500, br. 650 g
712 Härter VP 10-500, str. Hardener VP 10-500, br. 650 g

Molymetall® Molymetall®
401 Molymetall, pst. Molymetall, pst. 800 g
403 Härter Molymetall, pst. Hardener Molymetall, pst. 30 g
404 Härter Molymetall, fl. Hardener Molymetall, liq. 30 g

Sealium® Sealium®
551 Sealium, fl. Sealium, liq. 2000 ml

MM-metall S MM-metal S
101 MM-metall S-Stahl, pul. MM-metal S-steel, pow. 1000 g
102 MM-metall S-Eisen, pul. MM-metal S-iron, pow. 1000 g
105 MM-metall S-Aluminium, pul. MM-metal S-aluminium, pow. 650 g
108 MM-metall S-Kupfer, pul. MM-metal S-copper, pow. 1650 g
109 MM-metall S-Bronze, pul. MM-metal S-bronze, pow. 1650 g
147 Härter S8, fl. Hardener S8, liq. 250 g
148 Härter S15, fl. Hardener S15, liq. 250 g

MM-Elastomer MM-Elastomer
951 MM-Elastomer 95, pst. MM-Elastomer 95, pst. 370 g
952 MM-Elastomer 95, fl. MM-Elastomer 95, liq. 370 g
953 MM-Elastomer 95, str. MM-Elastomer 95, br. 370 g
962 Härter EL95, fl. Hardener EL95, liq. 110 g
956 MM-Elastomer 85, fl. MM-Elastomer 85, liq. 370 g
964 Härter EL85, fl. Hardener EL85, liq. 110 g
958 MM-Elastomer 65, fl. MM-Elastomer 65, liq. 370 g
966 Härter EL65, fl. Hardener EL65, liq. 74 g
960 MM-Elastomer 40, fl. MM-Elastomer 40, liq. 370 g
968 Härter EL40, fl. Hardener EL40, liq. 89 g

MM-Sets MM-Sets
802 MM-Basic Set MM-Basic Set Stück / pc
803 MM-Set SS MM-Set SS Stück / pc
804 MM-Set oL MM-Set oL Stück / pc
805 MM-Set UW MM-Set UW Stück / pc
806 MM-Set VP 10-500 MM-Set VP 10-500 Stück / pc

Zubehör Accessories
10 MM-Lösung Z, fl. MM-Degreaser Z, liq. 1000 ml
11 MM-Lösung Z, fl. MM-Degreaser Z, liq. 250 ml
14 MM-Trennmittel, fl. MM-Release agent, liq. 100 ml
33 Mischplatte (Kunststoff) Mixing plate (synthetic material) 20 x 12 cm
16 Mischstab (rostfreier Stahl) Mixing stick (stainless steel) Stück / pc
15 Mischbecher (Kunststoff) Mixing cup (synthetic material) Stück / pc
25 Messlöffel rot Measuring spoon red Satz / set
26 Messlöffel gelb Measuring spoon yellow Satz / set
29 Messlöffel VP 10-500 Measuring spoon VP 10-500 Satz / set
18 Gewebeband (rostfreier Stahl) Fabric tape (stainless steel) 100 x 10 cm
20 Gewebeband (Glasfaser) Fabric tape (glass fibre) 1000 x 5 cm
22 Gewebematte (Glasfaser) Fabric mat (glass fibre) 30 x 40 cm
23 Applikationsroller Application roller Stück / pc
34 Temperaturindikator (Einweg) Temperature indicator (one-way) 15 Stück / pc

Hinweise / Notes: Version (01.03.2011)
Konsistenz/consistency: pst./pst.=pastös/pasty; fl./liq.=flüssig/liquid; pul./pow.=pulvrig/powdery; str./br.=streichbar/brushable

EXW = Lieferung ab Lager Deutschland excl. Verpackung / delivery ex works stock Germany excl. packing
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Repair Project 
 
To be able to find out which PolymerMetall could be used to solve your repair problem we would like 
to ask you to fill in and send back this form. Additional help could be given by passing sketches, 
drawings, photographs etc. We thank you for your help! 
 
Description of the device 

Device: 
 Tank  Pipe  Pump  Piston  Shaft  Mould  Transformer  Blower/Propeller 
 Others:       

Damage description (preferably detailed): 
 Crack  Break  Corrosion  Wear  Oily leakage  Water leakage  
 Others:       

Relevant dimensions (i.e. length, width, height, diameter, wall thickness...):       
Material of the device: 

 Steel  Aluminium  Iron  Copper  Bronze  Ceramic  Plastic  Casting 
 Others:       

Place of repair:       
Estimation approx. surface to be coated:       m2 

Influences on the device 
 Operating conditions Repair conditions 

Thermal stress min       °C max       °C min       °C max       °C 

Physical stress  Yes       bar  No  Yes       bar  No 

Chemical stress 
Chemical(s) 
Chemical temperature 

 Yes  No 
      
      °C 

 Yes  No 
      
      °C 

Tribological stress  Erosion  Cavitation  
 Abrasion        

 

Repair area surface is   clean  under water  
 oily or greasy  wet 
       

Limitations  Need to shut down system: 
 Yes  No 

Time limitation: 
 Yes        No 

Others:       

Miscellaneous 

Notes:       
Appendix:  Sketches  Technical drawings  Photographs  Others:       
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Sender 

Company:       
Address:       
Contact person:       
Phone / Fax:       
Email:       
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