GET - Guide Specification, Applications Direct-to-Steel:

GUIDE SPECIFICATION

ENDURA-FLEX® POLYURETHANE LINING
DIRECT-TO-STEEL APPLICATIONS 
1.0
SCOPE:

The intent of this guide specification is to give the reader an overview of the general requirements for applications of ENDURA-FLEX® products applied direct-to-steel.  Although the information in this guide specification does cover the basic requirements of plural component direct-to-steel applications, it is not the intent that it provide answers for all types of application needs.  It should be understood that this guide specification was not written for use in the "as is" condition - each project should have a specification tailored to meet the specific requirements of that particular project.  However, the basic information contained in this guide specification may be of use to the engineer/owner during development of a specific project specification.  Consult your ENDURA-FLEX® representative for assistance.


This specification is for the furnishing of all labor, materials, supervision, equipment, tools, associated material, quality


control tests and repairs necessary to perform the required installation of the specified "Direct-to-Steel" lining.


The main purpose of this lining is to offer protection to the surfaces against corrosive chemicals in the environment. 


These recommendations are based upon the following:


*
Chemical resistance testing suitability of the selected ENDURA-FLEX® product to the chemical exposures is at a


 
level acceptable to the owner.


*
All coats shall be applied successively without delay.

2.0
GENERAL:

2.1
Definitions



2.1.1
The term Owner refers to the facility owner or designated representative.



2.1.2
The term Contractor refers to the company selected to perform to this specification, its sub‑contractors




and designated representatives.



2.1.3
The term Supplier refers to Global EcoTechnologies, inc. manufacturer of ENDURA-FLEX® and its




designated representatives.



2.1.4
The term ECOSYSTEM® refers to the registered name of a patented application process that allows the




applicator\licensee to inject an inert gas into the cross-linking material causing a controlled expansion rate






of  the applied material.




2.1.5
ENDURA-FLEX( MATERIALS:  Solvent-free, 100 percent solids, liquid polyurethane coatings, 




fluid applied via airless proportioning equipment.  ENDURA-FLEX( materials are fast-setting, 




U.V. resistant, and offer answers for a  wide range of application needs.  ENDURA-FLEX( 





products provides a seamless monolithic pinhole-free lining for protection of all types of concrete 




and steel.




2.1.6
The term ENDURA-TUF( ET-2000 refers to the registered name of a patented application 






process that allows licensed applicators to inject a controlled amount of inert solid filler material 





(i.e., sand) into the cross-linking materials to form a dense, impact resistant polyurethane 






composite system.

2.2
Any conflicts or inconsistencies found to exist in the specification shall be brought immediately to the Owner's



attention in writing.  The Owner shall provide a third-party coating inspector qualified N.A.C.E. Level III to provide inspection services for the lining application


2.3
The Owner shall be in compliance with all Federal, State and Local regulations regarding hazardous material



handling, storage and disposal requirements.


2.4
The Supplier's latest published Product Data Sheet and Material Safety Data Sheets for the proper use and



application of ENDURA-FLEX® are a part of this specification.


2.5
This specification requires Contractor compliance with all environmental and worker safety regulations affecting



the scope of this work.


2.6
The Contractor shall demonstrate, by reference or other suitable means, the capability to provide the craftsmanship, experience, and equipment necessary to perform satisfactorily to this specification.  This shall include detailed procedures describing how the following will be accomplished:  Surface preparation, lighting, ventilation, material storage, heating, material mixing, and application of the lining materials to the Owner's satisfaction.

2.7
This specification requires that the environmental conditions shall be controlled from start to finish of this job to help assure quality work is completed in a timely manner or specified time as may be stated elsewhere in this specification.


2.8
All site preparation shall be completed by Owner prior to commencing application of ENDURA-FLEX®.


2.9
All unused materials brought to the job-site to perform the work shall be removed at the completion of the project.


2.10
Extreme care should be taken to prevent contamination of the lining surface which could affect adhesion



between coats.


2.11
All welding, burning, cutting, grinding, and other such repairs shall be complete prior to commencing abrasive



blasting and/or application of the lining material.
3.0
REFERENCED STANDARDS:

3.1
Referenced standards shall be the latest revision unless otherwise specified.





DESIGNATION


DESCRIPTION



SSPC-SP1


Solvent Cleaning




SSPC-SP2


Hand Cleaning




SSPC-SP3


Power Tool Cleaning




SSPC-SP5


White Metal Blast Cleaning




SSPC-SP6


Commercial Blast Cleaning




SSPC-SP7


Brush-off Blast Cleaning




SSPC-SP10


Near White Blast Cleaning




NACE-Std.-RPO178-78

Design, Fabrication & Surface Finish Metal Tanks & Vessels








Lined for Chemical Immersion Service




NACE-Std.-RPO188-88

Discontinuity (Holiday) Testing of Protective Coatings




NACE-Std.-RPO288-88

Inspection of Linings on Steel and Concrete




ASTM D 4263-83

Standard Test Method for Indicating Moisture in Concrete by the








Plastic Sheet Method





ANSI/ASTM D4541

Test Method for Pull-Off Strength of Coatings Using Portable Adhesion-Testers





ANSI/AWWA C222-99

July 2000 Erratum to P. 11, Sec. 5.5.5 Adhesion





ANSI/AWWA 652-02


Methods of Disinfection

3.1.2
Technical Definitions:




A.
100 Percent Solids: Coatings containing zero volume solvent: zero VOC




B.
VOC: Volatile Organic Compound



C.
Plural Component: An application unit that will pump, heat, proportion, mix, and deliver the two (or more) component materials utilizing airless or conventional spray guns, or pour nozzles.  The individual components are supplied to the heaters and proportioning pump through separate feed pumps, with the materials being pressurized and metered by the proportioning pump and then transferred to the mixer/manifold through individually heat-traced material lines.  At the mixer/manifold, materials meet and are intimately blended before deposition onto the substrate by airless or conventional spray, or pour nozzles, as a non-stressed, seamless monolithic lining system.




D.
Single Coat: A deposition of the material to the required thickness through multiple passes comprising of a single application in which no period greater than one hour is required to allow the material to "set" before continuing to build to specified thickness.



E.
Recoat Window: The period of time from the minimum one-can recoat without additional surface preparation.




F.
Durometer: An inspection tool used to determine the hardness and level of cure in an applied 





polyurethane film.

4.0
SURFACE PREPARATION:

4.1
All grease, oil, wax, tar, and other such similar residues shall be removed according to SSPC‑SP1.  After



cleaning and before blasting, the internal surfaces shall be verified free of any soluble salt contamination and have a neutral pH using universal pH test paper.


4.2
All sharp edges, slivers, weld slag, weld spatter, and metal laminations shall be removed by grinding per



RPO‑01‑78.


4.3
EF-1988 is capable of being applied at thicknesses of 20 to 200 plus mils.  Consistent with industry 



practice, thin film coatings in immersion service require a greater degree of cleanliness  Steel surfaces specified at thicknesses between 20 and 40 mils shall be abrasive blasted to the SSPC-SP5 White Metal condition with a 2.5mils minimum (prefer 3-4 mils), sharp angular, blast profile.  Areas to be lined for immersion service and specified at or above 60 mils shall be abrasive blasted to the SSPC-SP10 Near White Metal condition as a minimum.  Areas designated for secondary containment, splash or spillage only, shall be abrasive blast cleaned to the SSPC-SP6 Commercial condition.    


4.4
Abrasive blasting media shall be sharp, clean, dry, and graded to produce an angular anchor profile as defined



in the coating manufacturer's product data sheet when measured using Testex replica tape (X‑coarse) or Owner



approved methods.


4.5
Compressed air used for abrasive blasting shall be dry and free of all contaminants.  Extractor/dryers of



sufficient size shall be used to remove all contamination, to include oil and/or water.



4.5.1
Dryness and cleanliness shall be verified by blowing the compressed air being used over a white




blotter.


4.6
The degree of surface preparation specified shall be that condition at the time lining materials are applied.


4.7
All surfaces that have been prepared to receive lining materials shall be dry and free of all dust, spent abrasive,



and other foreign matter by blowing, sweeping, vacuuming, or other suitable ways to assure a clean surface at



the time of lining application.  Environmental conditions shall be controlled as stated in Section 2.7 of this specification.

4.8
The use of specified "holding primers" is permitted provided that conditions for this application are according



to the supplier's recommendations.

4.9
Inspection:  After completion of surface preparation, all surfaces to be coated shall be inspected and approved



by the Owner's representative, engineer, and/or the coating manufacturer's representative prior to coating. 



Specified cleanliness shall be verified through the use of accepted practice according to SSPC or NACE



standards.  Visual comparators shall be utilized to verify the specified level of cleanliness.

4.10
The site shall be maintained free of foot and equipment traffic prior to and during lining installation until final



acceptance, except for agreed upon testing or other such circumstances.


4.11
Site entrance shall be limited to authorized personnel only, and then only at designated traffic areas, so as not to 



damage the site of the lining.  Signs shall be placed conspicuously to provide warning.

5.0
MATERIALS:

5.1
ENDURA-FLEX( materials have a wide variety of uses in secondary containment, potable water, and waste



treatment markets.  The following are basic guidelines as to what materials are qualified for specific use areas:



5.1.1
Potable Water: EF-1988



5.1.2
Waste Treatment:  EF-1988 and EF-1990

5.1.3 Secondary Containment:  EF-1988, EF-1990, and EF-1947  



5.1.4
For areas requiring an impact resistant lining system such as drum storage, forklift, vehicular, or

 


heavy equipment traffic, the selected ENDURA-FLEX( product may be applied using the ENDURA-TUF( 




ET-2000 process which allows for the injection of high density fillers such as sand into the spray


 

applied system.



5.1.5
For areas containing intermittent weld seams, riveted or bolted seams with mating faces, or areas


 

containing severe corrosion pitting, the selected ENDURA-FLEX( product may be applied using the




ECOSYSTEM( expansion technology which gives a method of sealing these areas with a spray applied



 
system. 


5.2
The materials shall be ENDURA-FLEX® Base and ENDURA-FLEX® Activator as manufactured by the



Supplier.

6.0
EQUIPMENT REQUIREMENTS:

6.1
Contractor shall utilize Plural Component proportioning equipment capable of pumping two separate streams of



polyurethane components at a the required ratio volumetrically.


6.2
Contractor shall have capability to heat the two different liquid components to a process temperature range from



100 to 110 degrees Fahrenheit.


6.3
Contractor shall have capability to maintain process temperature to spray through a gun or pour through the



nozzle.


6.4
Contractor shall have capability to pump at pressures ranging from 1200 PSI to 3000 PSI.


6.5
Contractor shall have capability to bring the two separately proportioned streams together as one stream and mix



together to provide a homogeneous mixture for reacting into a solid polymer of known properties.


6.6
Contractor shall provide spray atomization tip sizes matched to the pumping equipment output which provides a



fully atomized spray pattern, free of "fingers" without the addition of solvents of any kind.


6.7
For applications requiring expanded films, Contractor shall be licensed for the use of the ECOSYSTEM® 
expansion technology, to include trained personnel, and have the equipment capabilities to apply ENDURA-
FLEX® material using ECOSYSTEM( technology.

7.0
APPLICATION:

7.1
Prior to start of application and at such times when long breaks are involved or application equipment



malfunctions, the following three material quality tests are recommended:



7.1.1
A ratio check to verify volumetric proportioning.



7.1.2
A mixed material check to verify proper mixing of components.



7.1.3
Curing cycle test to verify the proper reaction is under way.  (A pint sample is to be utilized.  First




Durometer results should be determined in 15 minutes.)


7.2
All surfaces receiving the membrane lining shall be visually dry and at least 5 degrees Fahrenheit above the Dew



Point prior to starting the installation to prevent moisture entrapment.  The Relative Humidity shall not exceed 85%.



These environmental conditions shall be controlled as stated in Section 2.7 of this specification.


7.3
The compressed air shall be clean and free of oil and water. Refer to NACE Blotter Test procedure.


7.4
ENDURA-FLEX® Base component shall be mixed thoroughly with a power mixer.  Base and Activator shall be



heated to 100‑110 degrees Fahrenheit prior to use.


7.5 
THINNING OF MATERIAL IS PROHIBITED!

7.6
All materials shall be stored where they are protected from the weather and dampness.


7.7
The polyurethane lining shall be installed as a liquid seamless system by spray or pour direct-to- steel surfaces,



allowing the material to conform to the profile of the substrate, creating a non‑stressed, non‑seamed monolithic



film.


 7.8
Wet film thickness shall be monitored throughout the installation by means of frequent measurements with a high



range wet film thickness gage.


7.9
All layers of material shall be applied the same day. This procedure is to ensure minimization of contamination of



the lining.  If the project is not completed, then at the end of the work day a 3 to 12 inch "returning edge" of



material will be left tapered to the substrate for the start of the next work day. The "returning edge" shall be



cleaned with MEK, Xylene, or Naptha (as allowed) before proceeding to spray on start-up the following work



day.


7.10
The spray application shall be in accordance with the principles of good workmanship outlined in SSPC‑PA1‑82,



and shall provide a finish which is continuous, uniform in thickness and free of pores or other defects.

8.0
INSPECTION AND QUALITY CONTROL:

8.1
The Contractor shall enlist the aid of various tests and implement those tests to verify the integrity of the applied



lining to his satisfaction.  The Owner shall be permitted full access at all times to observe and be satisfied that the



specification is being followed. 


8.2
The Owner shall be given sufficient notice so as to be present, if desired, when the following hold points are reached:



8.2.1
Completion of surface preparation.



8.2.2
Prior to lining application.



8.2.3
During wet and dry film thickness measurements. 



8.2.4
During pinhole detection testing.



8.2.5
During lining repairs.


8.3
The following quality control tests shall be performed by the Contractor with results recorded and made available to the Owner:



8.3.1
Compressed air quality per blotter test.



8.3.2
Environmental conditions prior to lining application, including substrate temperature, ambient 




temperature, relative humidity and dew point.



8.3.3
Observation of surface preparation, including anchor pattern, prior to lining application.



8.3.4
Results of ratio check of plural component proportioning equipment.



8.3.5
Wet and dry film thickness measurements.


8.4
The multi‑component lining material shall be verified as to proper proportioning of materials at the start of each day and at any time of equipment malfunction before resuming operations.  Any necessary site clean‑up due to installing improperly reacted materials shall also be made at that time.


8.5
The following inspection equipment (or Owner approved equal) shall be utilized by the contractor for performing quality control testing:



A.
Sling psychrometer



B.
Surface temperature thermometer



C.
Ambient temperature thermometer



D.
Psychrometric charts for determining relative humidity and dew point



E.
High range wet and dry film thickness gages



F.
Micrometer



G.
Durometer, A Scale



H.
Sample cans



I.
Inspection glass (30 power minimum)



J.
High voltage pinhole detector


8.6
The lining shall be 100% visually inspected for holes, voids, and thin areas.


8.7
Any specified high-voltage discontinuity testing to assure a “pinhole-free” lining system shall be in accordance with



NACE Standard RPO188-86, “Discontinuity (Holiday) Testing of Protective Coatings.”

8.8 When verification of adhesion is required, testing shall be done in accordance with ANSI/ASTM D4541 as per Erratum to ANSI/AWWA C222-99, Standard for Polyurethane Coatings For The Interior and Exterior of Steel Water Pipe and Fittings (July 2000). Page 11, Section 5.5.5 Adhesion.

8.9 The contractor shall verify that the applied ENDURA-FLEX® 1988 material has reached cure, as evidenced by hardness, prior to placing into service.


8.10 For Potable Water application, the water tank will be disinfected in accordance with the ANSI/AWWA Standard for Disinfection of Water-Storage Facilities, ANSI/AWWA C652-02 ( or Current Edition).
9.0
REPAIRS:

9.1
Any damaged areas, faulty areas, or discontinuities (pinholes) found during quality control inspection WITHIN a 24 hour (within the recoat window) period of application shall be corrected as follows:




A.
Damaged or Faulty Areas (i.e., impact damage, off-ratio application, etc.): Clean the area thoroughly with suitable solvent (as allowed) to decontaminate and remove all oils and grease from the surface, (do not apply excessive solvent to pinhole area, the intent is to clean only), allow solvent to thoroughly dry.  When thoroughly dry to touch, re-apply with specified ENDURA-FLEX® material to the specified thickness, feathering the material into the existing lining.





B.
Discontinuity (pinhole) Repair:  Clean the immediate area as in Section “A” above.  Hand apply (putty Knife, etc.) a small amount of mixed material directly to the pinhole.  For pinhole repairs, hand mix and thoroughly blend a small amount (normally two or three ounces at a time, for each applicator) of Part A and Part B in correct ratios and after mixing, use immediately.  


9.2
Any damaged areas, faulty areas, or discontinuities (pinholes) found during quality control inspection AFTER 24 hours of lining installation (exceeding recoat window) shall be corrected as follows:




A.
For pinhole repairs or low film thickness; Clean the area thoroughly as necessary and practical with solvent or HPWW (High Pressure Water Wash) depending on size of area prior to abrading the surface to decontaminate and remove all oils and grease from the surface, (do not apply excessive solvent to pinhole area, the intent is to clean only), allow solvent to thoroughly dry.  Abrade the surface using abrasive blast or hand/power tools, as practical, to remove surface shine, and to roughen the surface.  After abrading the surface, vacuum or blow down with clean, dry compressed air thoroughly to remove all loose particles and dust.  Re-apply with specified ENDURA-FLEX® material, take care to protect any un-abraded surface to avoid delimitation of the repair material.






B. 
For damaged areas; Clean the area thoroughly as necessary and practical with solvent or HPWW depending on size of area prior to abrading the surface, extending at least six inches (15 cm.) beyond the damaged area to decontaminate and remove all oils and grease from the surface, allow solvent to thoroughly dry.  Abrade the surface using abrasive blast or power tools, as practical, down to and including exposed bare substrate to remove surface shine and roughen the surface, prepare the substrate to the original standard.  Feather the coating edges surrounding the damaged area.  After abrading the surface, vacuum or blow down with clean, dry compressed air thoroughly to remove all loose particles and dust.  Re-apply with specified ENDURA-FLEX® material, take care to protect any un-abraded surface to avoid delamination of the repair material.

10.0
ACCEPTANCE:

10.1
The lining shall be considered accepted subject to passing the inspection criteria listed under Section 8.0.


10.2
Payment is for work completed as specified and agreed upon at the time of contract award.  No payments will be



made until all work is completed, including clean‑up of contractor caused  debris, empty coating containers, etc.


10.3
The Contractor warrants the work to be performed as specified and free of defects attributed to Contractor's control



and workmanship for a period of one year.  During such time necessary repairs will be for the Contractor's account.

** END OF SPECIFICATION **
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