1. Standard specification for the underwater coating material, KOMA UW-51 for on-ground steel structures  

1. General items

   This specification defines the general procedures for using the KOMA UW-51 coating material to protect the surfaces of on-ground steel structures from corrosion.  

2. Working environment

 2-1 Work-permissible environment

	Classification
	Ambient temperature
	Humidity
	Wind speed
	Other

	Content
	5℃~40℃
	85% or less
	20km/H or less
	Not permitted in case of excessive particulates


 2-2 Optimal environment

   The optimal climate condition is dry with no wind speed and maintains the room temperature from 18℃ to 25℃.

 2-3 Cautionary items

   When performing coating, the surface temperature of steel material should be at least 5℃. No coating should be done at temperatures below that.

3. Surface processing

   Surface processing for the steel material, prior to KOMA UW-51 coating works, will determine the life cycle and effects. Thus, it should be done strictly according to the legitimate standards.

3-1 Standard for preprocessing of the steel surface

   Sand blasting or other adequate blasting method should be adopted as a preprocessing method for handling the cut surfaces and the outcome should meet the criteria set by the SSPC-SP10 (SIS SA-2½) standard.

3-2 Standard for blasting and profile roughness

   A blasting method should be used to eliminate rust, oily stains and other alien substances on the steel surface and the profile roughness of the painted surface should be in the range of 45μ to 75μ.
3-3 Washing

   After blasting, remaining dust or residuals should be removed using a high-pressure vacuum cleaner or air blower. If necessary, cleaning liquid should be used. You must completely remove all the rust and alien substances before drying.

4. KOMA UW-51 coating 

 4-1 Material to be used

▪ Material name: Underwater coating material (KOMA UW-51)

▪ Specific gravity: 1.6 ± 0.2

▪ Composition of material: A base and a hardener (Mixed at a volume ratio of three to one)

▪ Coating thickness: 300μ
 4-2 Mixing ratio

Reference temperature: 20℃
	Classification
	Volume ratio
	Weight ratio
	Permissible duration of use 
	Drying time
	Remarks

	KOMA 

UW-51 coating
	3 (base): 1 (hardener)
	5 : 1
	Less than 30 minutes
	1 to 4 hours
	


- For spray works, you must use a mixture of 1kg of KOMA UW-51 coating material and 300cc of Methyl Ethyl Ketone. 

- If it is necessary to adjust the viscosity level in order to make it suitable for your working environment, you may increase or decrease the amount of diluting agent (Methyl Ethyl Ketone) by 15 %.  

 4-3 Coating works

Spraying tools should be selected from airless guns, rollers and brushes, depending on the condition of the structure. You should spray two to three times perpendicular to the surface until you reach the specified coating thickness. The amount of each spraying should be around 80μ (so there is no flowing over the surface) and you should spray within 24 hours which is the interval for repainting. . 

5. Inspection

 On the construction site, you should perform an inspection after preprocessing inspection and completion of painting.

 5-1 Preprocessing inspection

 You should visually check all the procedures prior to painting, including preprocessing of the painted surface. After the supervisor checks it, you may proceed with your painting work. 

 5-2 Post-painting inspection

 You should perform a post-painting inspection after the painted surface has hardened. It should include the following items and should be conducted in the presence of a supervisor.  

 A. General inspection of the painted surface

 ① The entire painted area should be inspected in the presence of a supervisor.

 ② Poorly painted areas such as pinholes or irregular patterns should be first grinded using sandpaper or power tools and then repainted.

③ After additional painting work, another measurement should be taken using the following method.

 B. Measuring the coating thickness

① A coating inspection should be done on the site using a thickness tester after the structure has fully hardened.

② You should designate four arbitrary locations – top, bottom, left and right and take measurements.

③ To pass the test, the coating thickness should be at least 95%. If it fails to meet the standard, then you should perform additional coating and then take measurements again.

 C. Pinhole test

   A pinhole test should be arbitrarily designated by the supervisor and it should be done using a wet pinhole tester after the thickness test has been conducted.  

6. Safe management

  If certain items are not specified in these specifications, then general safety rules should apply.

 6-1 Equipment & tools

  After the KOMA UW-51 coating material is dry and hardened, you may not use any tools or equipment again. As soon as your work is completed, you should clean the tools and equipment.  

6-2 Worker’s safety rules

 ① The supervisor should provide safety education prior to the work.

 ② Should check whether the workers are wearing suitable protection equipment.

 ③ Should perform work after removing flammable substances that may cause fire.

6-3 Precautions 

① Once the product has hardened, you can’t reuse it. Prepare a reasonable amount of mixture. 

② Once the product has hardened, you should be careful to prevent it entering your eyes or getting smudged over your skin, even if it is not harmful to your body at all. If it enters your eyes, you should flush with clean water and follow the instructions from your doctor.  

③ When your work is done in a closed space and involves use of diluting agents, you should pay special attention to the issue of ventilation. You should install anti-explosion equipment and facilities as well as anti-fire facilities.  

④ When using diluting agents, you should never carry flammable substances.

⑤ You should follow the safety guidelines when performing dangerous work in a high place or underwater. 

⑥ When performing air-spraying works, you should first wear safety equipment (front mask, goggles, safety garments).  

7. Post management of the facilities

 7-1 Purposes

You should maintain the best quality through periodic maintenance of the facilities.

7-2 Maintenance and management

① Periodic inspection: Once every year

② The facility manager and the constructor should be jointly responsible for this.

③ If the painted area is damaged, you should perform repair works using KOMA UW-51 which can be used in an underwater environment.

7-3 Preparation and management of the management card

  ① On this management card, you should accurately record the content and time of repair works and attach photos if necessary.

② The management cards should be owned by the facility managing organization (or manager) and the constructor.

2. Specification for underwater coating works using KOMA UW-51

1. General items

These specifications define the general procedures for using KOMA UW-51 coating material to protect the surface of undersea steel or concrete structures from corrosion occurring continuously or temporarily in an oceanic environment.

2. Working environment

 2-1 Work permissible environment

	Classification
	Temperature
	Wind speed
	Tide
	Undersea vision
	ETC

	Underwater works
	Atmosphere: 5℃ or higher

Undersea: 10℃ or higher
	0.5m/sec or less
	1 knot or less
	3m or higher
	

	On-water works
	Atmosphere: 5℃ or higher
	
	
	
	Not permitted in the presence of particulates.


 2-2 Optimal environment

The optimal environment for undersea works is above 5℃ with a tide speed of less than 1 knot. The undersea visible distance should be at least 3 meters. The optimal environment for on-sea works is dry with no wind and a temperature range from 18℃ to 25℃.

 2-3 Precautions
 - You should not perform coating work in case of rain or fog.

 - You should suspend your work in case of high waves, strong wind or tide.

 - When performing coating work, you should closely monitor the movement of neighboring ships. You should always be on alert for the safety of workers in the water.

3. Surface processing

 Surface processing for steel material, prior to KOMA UW-51 coating works, will determine the life cycle and effects. Thus, it should be done strictly according to the legitimate standards.

 3-1 Methods for processing the steel surface

  - Using a scrapper, steel spatula, remove all the fish and shellfish from the surface of steel or concrete. 

 - For secondary surface processing, you should remove polluting substances and alien substances using an undersea hydraulic cleaning machine or water jet needle gun.

 3-2 Standard for processing the surface

  - You should completely remove all the alien substances except hard residuals on the steel or concrete surface. 

4. Coating

 4-1 Material

  The coating material is a hybrid resin product approved by the public approval organization. It is classified into KOMA UW-51 (coating) and KOMA UW-51G (putty). It is a 100% solidified material made of special resin polymers, oxidized titan material, ceramic powder and other special materials. It is hardened by self-generated heat and has the following characteristics.  

- Should satisfy the anti-curvature characteristics (KSM 5307).

- Should satisfy the repeated hot-cold tests (+80℃ ~0℃ 168hrs).

- Should satisfy the anti-alkaline characteristics (5% NaOH 168hrs).

- Should satisfy the anti-acid characteristics (5% H2SO4 168hrs).

- Should satisfy the anti-oil characteristics (KSM 5307).

- Should satisfy the anti-impact characteristics (KSM 5307).

- Should satisfy the saltwater spraying characteristics (KSD 9502 120hrs).

KOMA UW-51 coating material

  The coating material is composed of a base and a hardener. You should mix these two properly according to the work procedure.  

4-2 Preparation of coating material

  1) Mixing ratio

	Classification
	Volume ratio
	Weight ratio
	After mixing pot life
	Drying time
(finger touch)
	Hardening(curing) time

	Base : Hardener
	3 : 1
	5 : 1
	30 minutes
	50 minutes
	2 hours


    2) Mixing methods

    ① The mixing volume ratio between the base and the hardener is 3 to 1. Mix it sufficiently until you see a uniform color.

② Once the mixture is prepared, you should use it within the after-mixing pot life shown in the table above. If that time has passed, you should dispose of it because the quality will degrade.

③ Only prepare the necessary amount of coating material.

 4-3 Coating

   1) Puttying works

     If some damage or cracks appear on the area to be coated, then please use KOMA UW-51G (putty) to process the coating area uniformly.

   2) 1st coating

     Within four hours of completing preprocessing works(cleaning), perform coating to a thickness of 80μ to 100μ by using a brush or rubber spatula, so that no pinholes are generated on the surface.
   3) 2nd coating

     Wait until the drying time passes after completion of 1st coating work. Within two hours, coat it to a thickness of 180μ to 200μ.
   4) 3rd coating

 Wait until the drying time passes after completion of 2nd coating work. Within two hours, coat it to a thickness of 200μ to 300μ.
5. Inspection

 5-1 Surface processing inspection

  You should check whether all the surface processing-related procedures have been conducted according to the standards. It is a visual inspection and without the supervisor’s approval, you may not perform your painting work. If necessary, you may use an undersea camera or video recorder to perform inspections.  

5-2 Intermediate inspection

  While performing coating works, you should check the proper mixing ratio is used.

5-3 Final inspection

  The final inspection should be performed after the coating surface has hardened sufficiently. The following items should be inspected in the presence of the supervisor.

1 Should visually check using an undersea video recorder or CCTV that the coating condition is uniform across the entire area.

2 Should follow the standard coating thickness.

3 Should check if pinholes are generated.

4 The pass criteria for the coating thickness is at least ±5% of the standard thickness, 300μ.
5-4 Completion of the coating work

Each phase of coating work should be inspected by the supervisor. If it fails the criteria, then you should re-coat the surface.

3. HEATLESS COATING PROCEDURE

(COATING METHODS OF FIELD JOINT OF L.L.D. PE LINING)

1. Scope of application

   These specifications are applicable to procedures and rules related to the welding joint of the L.L.D. PE LINING Pipe and its repair works.

2. Characteristics of coating material

The coating material is a hybrid resin product approved by the public approval organization. It is classified into KOMA UW-51 (coating) and KOMA UW-51G (putty). It is a 100% solidified material made of special sulfide resin polymers, oxidized titan material, ceramic powder and other special materials. It is hardened by self-generated heat and has the following characteristics.
- Should satisfy the anti-curvature characteristics (KSM 5307).

- Should satisfy the repeated hot-cold tests (+80℃ ~0℃ 168hrs).

- Should satisfy the anti-alkaline characteristics (5% NaOH 168hrs).

- Should satisfy the anti-acid characteristics (5% H2SO4 168hrs).

- Should satisfy the anti-oil characteristics (KSM 5307).

- Should satisfy the anti-impact characteristics (KSM 5307).

- Should satisfy the saltwater spraying characteristics (KSD 9502 120hrs).

3. Coating works

 3.1 Preparation of coating material

  The coating material is composed of a base and a hardener.
3.2 Mixing ratio

	Classification
	Volume ratio
	Weight ratio
	After mixing pot life
	Drying time
(finger touch)
	Hardening time

	Base : Hardener
	3 : 1
	5 : 1
	30 minutes
	50 minutes
	2 hours


3.3 Mixing methods

① The mixing volume ratio between the base and the hardener is 3 to 1. Mix it sufficiently until you see a uniform color.

② Once the mixture is prepared, you should use it within the after-mixing pot life shown in the above table. If that time has passed, you should dispose of it because the quality will degrade.

③ Only prepare the necessary amount of coating material.

 3.4 Coating works

   ① Preprocessing works

     Grind the edges of the coated L.L.D. PE surface until it forms a tilt of at least 45 degrees, using sandpaper. Remove alien substances such as rust or oily stains. (SSPC SP-5)

   ② Perform repair work on the steel surface, in which preprocessing is completed, and the areas damaged by scales and welding joints by using a metallic repair material or performing welding work. Apply KOMA UW-51G (putty) to those areas until you obtain a consistent and uniform coating thickness 

   ③ Once the puttying work mentioned above is finished, perform 1st KOMA UW-51 coating with a brush or rubber spatula until you obtain a coating thickness of 80㎛~100㎛. 

   ④ After 1st coating is done on the surface, wait for fifty minutes of drying time. You have to perform 2nd coating within two hours from this point.   The KOMA UW-51's coating thickness after 2nd coating should be between 180㎛ and 220㎛. 
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4. Inspection

 4.1 Surface processing inspection

     You should check that all the surface processing-related procedures have been conducted according to the standards. It is a visual inspection that determines whether it is in accordance with the SSPC SP-5 condition set by the SSPC. You should discuss with the buyer whether it is necessary to perform the inspection in the presence of them.

 4.2 Intermediate inspection

 While performing coating works, you should check whether a proper mixing ratio is used.

 4.3 Final inspection

 The final inspection should be performed after the coating surface has hardened sufficiently. The following items should be inspected.

   ① Visual inspection

     Should visually check the cosmetic condition of the coating area and determine whether harmful defects exist.

   ② Thickness inspection

     Use a thickness tester to measure the coating thickness.

   ③ Pinhole inspection

     Use a pinhole detector to determine whether pinholes exist.

5. Repair works

Regarding all the defects found in the inspection, you should perform another coating and it should be followed by a subsequent inspection.

4. Usage and application of KOMA UW-51 coating material

1. Ships and shipbuilding

- GUTTER WAY TOILET, BATHROOM: INDOOR COATING

- SHELL PLATE, “K” PLATE’S REAR PLATE & BOTTOM PLATE COATING

- TANK TOP PLATE’S HOLE COATING

- SEA CHEST COATING

- BRIDGE DECK & COMPASS DECK, UPPER DECK PROTECTION COATING

- BALLAST TANK: INDOOR COATING

2. Harbors

- PREVENTION OF DOLPHIN FLOATING SIGNS FROM CORROSION AND EROSION

- ON-SEA OIL COLLECTION FACILTIES

- CORROSION PREVENTION COATING FOR STEEL PIPE PILES, SHEET PILE STEEL H-BEAMS

- COATING TO PREVENT HABITATION OF FISH AND SHELLFISH NEAR THE WATER GATE, DOOR AND DRAINAGE

- PREVENTION OF CORROSION DUE TO SEA, WIND AND WATER

3. Undersea & on-ground facilities

- UNDERSEA OIL PIPELINES AND GAS PIPELINES

- PREVENTION OF CORROSION OF BASIC STEEL STRUCTURE OF THE INSIDE AND OUTSIDE OF TANKS

- PREVENTION OF CORROSION IN UNDERGROUND PIPELINES

4. Industrial facilities

- PREVENTION OF CORROSION AND EROSION DUE TO SALT WATER

- PREVENTION OF CORROSION IN VARIOUS TANKS

- PREVENTION OF CORROSION DUE TO VARIOUS ACIDS

- PREVENTION OF CORROSION IN COOLING TOWER AND HEAT EXCHANGER

- PREVENTION OF OXIDIZATION BY HEAT OR GAS

- PREVENTION OF CORROSION IN TURBINE AND PUMP

- PREVENTION OF CORROSION IN VARIOUS ANCHOR BOLTS

5. architecture, civil engineering

- PREVENTION OF CORROSION DUE TO CON.C STRUCTURES, ACID, GAS, AND HEAT

- PREVENTION OF CORROSION IN WATER TANKS

- PREVENTION OF CORROSION IN STEEL STRUCTURE, BRIDGES ON THE SHORE

- PREVENTION OF CORROSION IN BASIC STEEL PIPELINES

- PROTECTION OF VARIOUS MACHINES AND TOOLS AS WELL AS PREVENTION OF CORROSION

- PREVENTION OF CORROSION IN VARIOUS ANCHOR BOLTS

- CRACKS IN CON.C AND SPECIAL WATERPROOFING

6. electrical and machinery

- PREVENTION OF LEAKAGE FROM RADIATOR OF TRANSFORMER

- PREVENTION OF ELECTRICAL CORROSION ON THE SHORE OR ON-SEA FACILITIES

- PREVENTION OF CORROSION UNDER THE SEA OR SEABED FACILITIES AND WATERPROOFING

- PREVENTION OF CORROSION IN JOINT OF UNDERSEA OR SEABED CABLES

- MAINTENANCE OF VARIOUS MACHINES

- INSULATION OF BUSBARS JOINTS AND PREVENTION OF CORROSION

- BLOCKING INFRARED RADIATION

7. Environment

- PREVENTION OF CORROSION IN TOXIC AND WASTER WATER PROCESSING UNIT

- PREVENTION OF CORROSION IN EXCREMENT PROCESSING UNIT

- PREVENTION OF CORROSION IN VARIOUS MECHANICAL FACILITIES

- PREVENTION OF CORROSION IN VARIOUS PIPELINES, FLANGES AND VALVES

- PREVENTION OF CORROSION IN MANHOLES, HANDHOLES AND COVERS

5. Coating area and specific gravity

KOMA UW-51(coating)  Specific gravity  1.7

                     Coating area: 2.00 m2/1Kg

                     Coating thickness: 0.3mm

KOMA UW-51G(putty)   Specific gravity 2.1

                      Coating area(m2)/Kg

                      Thickness 2.0mm: 0.25 m2
                      Thickness 1.7mm: 0.33 m2

Thickness 1.5mm: 0.37 m2
Thickness 1.0mm: 0.50 m2
Thickness 0.5mm: 1.00 m2
[image: image2.jpg]



KOMA -UW51  MANUAL

SUNG JEON IND. CO., LTD.

KOREA

