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SECTION 050513
SHOP-APPLIED COATINGS FOR METAL
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE

A.
Metal Fabrications:  Section 055000.

1.02
DEFINITIONS


A.
Galvanizing:  The act of coating steel with zinc in order to provide barrier and cathodic protection from corrosion.


B.
Duplex systems:  Galvanized steel that has been coated with an additional corrosion-inhibiting product, typically liquid or powder paint; the two separate coating systems work synergistically to provide enhanced corrosion protection.


C.
Passivation:  Changing chemically active metal surfaces to a much less reactive state (see Pretreatment).


D.
Pretreatment:  Forming an adherent conversion coating on a metal by immersion in a suitable aqueous solution, commonly used to promote better adhesion of paint or powder coating to galvanized steel

1.03
QUALITY ASSURANCE

A.
Reference Standards:



1.
American Galvanizers Association (AGA):  Hot-Dip Galvanizing for Corrosion Protection: A Specifier’s Guide (2012).


2.
American Galvanizers Association, Inc. (AGA):  Publication Entitled, “Inspection of Hot Dip Galvanized Products (2011)”.



3.
American Society for Testing and Materials (ASTM):



a.
A 123/A 123M – 15 Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.




b.
A 153 – 16 Zinc Coating (Hot Dip) on Iron and Steel Hardware.




c.
A 780-09 Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings.




d.
D 6386 – 10 Preparation of Zinc (Hot-Dip Galvanized) Coated Iron and Steel Product and Hardware Surfaces for Painting.



e.
D 7803 – 12 Preparation of Zinc (Hot-Dip Galvanized) Coated Iron and Steel Product and Hardware Surfaces for Powder Coating.



f.
A-143/A143M – 14 Practice for Safeguarding Against Embrittlement of Hot-Dipped Galvanized Structural Steel Products and Procedure for Detecting Embrittlement.



g.
A-563 – Standard Specification for Carbon and Alloy Steel Nuts.




h.
D 3359 – Standard Test Methods for Measuring Adhesion by Tape test.




i.
D 3363 - Standard Test Method for Film Hardness by Pencil Test.




j.
B 117 – Standard practice for Operating Salt Spray (Fog) Apparatus.




k.
A 780 – Practice for Repair of Damaged and Uncoated Areas of Hot-Dipped Galvanized Coatings.

B.
Visual Stamp:  The galvanizer shall tag all material with a clearly visible stamp indicating the name of the galvanizer, the weight of the Zinc coating, and the applicable ASTM specification.

1.04
SUBMITTALS


A.
Certification:  Furnish Certificates of Compliance with ASTM Specifications, and Standards specified herein.  Each certificate shall be signed by Contractor and Galvanizer certifying that steel materials, bolts, nuts, washers, and items of iron and steel hardware conform with specified requirements, and that the galvanizing and paint or powder coating top coats are in full conformance with these specifications.



1.
Operation and Maintenance Data:  Deliver 2 copies, covering the installed products, to the Director's Representative.


B.
Samples:  Submit two 3 inch by 6 inch samples of factory applied coatings and colors.

1.05
PRODUCT DELIVERY, STORAGE, AND HANLING


A.
Packaging:  Of type to prevent damage to galvanized and duplex coated surfaces and distortion of steel materials and components.


B.
Handling and Storage:  Conform to ASTM A-123.  Protect galvanized materials from damage to zinc coating and duplex coating during handling.  Space surfaces of galvanized and duplex coated materials to permit free circulation of air, during storage.

1.06
WARRANTY

A.
Provide 20 year warranty against rust and 5 year warranty against coating failure.

PART 2   PRODUCTS

2.01
ZINC FOR GALVANIZING

A.
Conform to ASTM B-6, as specified in ASTM A-123.

2.02
ACCEPTABLE GALVANIZING-SHOP PAINT/POWDER COAT PROVIDERS


A.
Hubbell Galvanizing, New York Mills, NY 13417, (800) 244-4258, www.whyrust.com.

B.
Duncan Galvanizing, Everett, MA 02149, (800) 638-1011, www.duncangalvanizing.com.


C.
V&S Taunton Galvanizing LLC, Taunton, MA 02780, 508-828-9499, taunton@hotdipgalvanizing.com.


D.
V&S Lebanon Galvanizing LLC, Lebanon, PA 17038, 717-861-7777, lebanon@hotdipgalvanizing.com.

2.03
GALVANIZING


A.
Before hot dip galvanizing, thoroughly clean steel fabrications in both alkaline and acid baths.

B.
Steel members, fabrications, and assemblies shall be galvanized after the cleaning process by hot dip process in accordance with ASTM A-123.  Weight of zinc coating shall conform to requirements, specified under “Weight of Coating” in ASTM A-123, as applicable.


C.
Safeguard against steel embrittlement in conformance with ASTM A-143.

D.
Finish and uniformity of zinc coating and adherence of coating shall conform to ASTM A-123.


E.
Bolts, nuts, and washers and iron and steel hardware components shall be galvanized in accordance with ASTM A-153.  Weight of zinc coating shall conform to the requirements specified under “Weight of Coating” in ASTM A-153.  Nuts shall be tapped after galvanizing to diametral amounts specified in ASTM A-563.


F.
Prepare galvanized products for painting in accordance with ASTM D 6386.
G.
Prepare galvanized products for powder coating in accordance with ASTM D 7803.

2.04
PRESERVATIVE OILS

A. Do not treat galvanized surfaces to be duplex coated with chromate treatment, oils, grease or chemicals other than those specified.

2.05
POWDER COATING OF GALVANIZED STEEL – G-1 FINISH
A. Provide color coating of hot-dipped galvanized materials in the galvanizer’s own plant, within 36 hours of galvanizing.  Properties of Cured Coating shall meet the following specifications:

a. The minimum film thickness shall be 5.0 mils (120µm). The coating thickness for both the galvanized and powder coated components shall be measured independently.

b. There shall be no more than 1 pinhole per 5 sf tested using a 67.5 volt wet sponge detector.
c. Minimum adhesion using ASTM D 3359 shall be 5A, 5B (100% crosshatch).
d. Dry film hardness as per ASTM D 3363 shall be at least 2H or greater.
e. Salt spray: as per ASTM B 117,+ 1000 hrs < 2mm.
B. Powder Coat Application:

a. The surface shall be prepared in accordance with ASTM D7803-12, Process for Cleaning and Preparing Hot Dipped Galvanized Iron and Steel for Powder Coating.
b. Apply all powder coat material in a suitably designed powder coating spray booth.
c. The surface shall be free of chromate conversion coating, oil and grease.

d. The surface shall be pretreated to provide cleaning and a conversion coating to prepare the surface for the powder or light sweep blasting to remove zinc oxide or zinc hydroxide. Other methods of pretreating may be used as per ASTM D7803-12.

e. The surface shall be thermally pretreated by prebaking (out gassing) for one hour after reaching outgassing temperature defined as being 50° F (30° C) higher than the powder manufacturer’s suggested curing temperature. The thermal pretreatment temperature shall not exceed 535°F (280°C).

f. Cure coating in an oven according to powder manufacturer’s recommendations.

C.
Acceptable Products shall be certified by the powder manufacturer as meeting the performance requirements of the American Architectural Manufacturers Association, AAMA 2604-05. The powder shall be ultraviolet resistant and labeled “super durable.” The powder shall also have an Outgas Forgiving Agent (OGF) of no more than 1.5% of total volume.

D.
Color:  As specified or approved by the Director’s Representative
CHANGE GLOSS AND COLOR BELOW AS REQUIRED TO MEET PROJECT REQUIREMENTS.
2.06
PAINTING OF GALVANIZED STEEL – G-2 FINISH
A.
Galvanized Steel shall be prepared for painting as per ASTM D6386-10.
B.
Provide color coating of hot-dipped galvanized materials in the galvanizer’s own plant, within 36 hours of galvanizing. Paint shall be applied to produce the specified dry-film thickness as directed by the paint manufacturer’s data sheets.
C.
The coating thickness for both the galvanized and powder coated components shall be measured independently.
D.
Apply all paint material in a suitably designed paint spray booth capable of controlling environmental conditions.  Do not apply when the air, steel or paint temperature is below 50 degrees F or when the humidity exceeds 70 percent.
PART 3   EXECUTION

3.01
INSTALLATION AND STEEL MATERIALS

A.
Steel materials, fabrications, and assemblies are specified to be installed in the Section listed under 1.01A and as noted on the drawings.



1.
See drawings for steel products requiring a hot-dip galvanized and Type G-1 or G-2 finishes.

3.02
FIELD INSPECTION


A.
Inspect installed galvanized materials, fabrications, and assemblies to conform to applicable requirements of AGA “Inspection Manual for Hot Dip Galvanized Products”, consisting of visual inspection.

3.03
TOUCH UP AND REPAIR

A. Repair damaged galvanized surfaces by the following method:

1.
Over wire brushed surface, apply 95 percent (by weight) organic zinc rich paint in accordance with ASTM A 780 by brush or roller.
B.
Repair of duplex coating:
1.
Damage shall be defined as exposed galvanized coating.

2.
Damaged coatings less than ½ of 1% of the surface area shall be acceptable for repair. Recoat damage greater than this amount. 

3.
Repair of Painted Surfaces:

a.
Dry film thickness of applied repair paint to be not less than galvanized coating thickness required by ASTM A-123 or A-153 as applicable.
4.
Repair of Powder Coating Surfaces:
a.
Coatings to be repaired shall be touched up as recommended by the galvanizer and the powder coating supplier. Touch up and/or field repair can be accomplished using either powder coating material or paint. Use acrylic based paint as recommended by the powder coating material manufacturer, applied either by spray or brushed on liquid for touch up and repair of the powder coating.
END OF SECTION
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