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Use when new structural steel is to be coated.  Use with SSP 55-500.

Consult with Office of Structure Maintenance and Investigations (OSM&I) regarding use of finish coats.

10‑1.__  CLEAN AND THERMAL SPRAY COAT STRUCTURAL STEEL

This work shall consist of cleaning and applying thermal spray coating (TSC) to steel surfaces in conformance with the provisions in Sections 59-2, "Painting Structural Steel," and 91, "Paint," of the Standard Specifications and these special provisions.

GENERAL

2

Before performing TSC work, the Contractor shall submit to the Engineer, in conformance with the provisions in Section 5-1.02, "Plans and Working Drawings," of the Standard Specifications, 3 copies of a separate Coating Quality Work Plan (CQWP) for each item of work for which TSC work is to be performed.  As a minimum, the CQWP shall include the following:

1.
The Contractor's name and the name of each subcontractor to be used.

2.
One copy each of all current ASTM and SSPC specifications or qualification procedures applicable to the TSC work to be performed.  These documents shall become the permanent property of the Department.

3.
Proof of certification in conformance with AWS C2.16/C2.16M for each TSC operator.
4.
Proposed materials, methods, and equipment to be used for TSC application.

5.
Proposed methods to control environmental conditions.

6.
Proposed methods to protect the coating during shipping, handling, and storage.

7.
A detailed repair plan for the repair of damaged areas.

8.
Procedures for containing blast media.

9.
Examples of proposed daily reports for all testing to be performed, including type of testing, location, time, weather conditions, test personnel, and results.

3

Before submitting the CQWP, a meeting between the Engineer, the Contractor, and a representative from each entity performing TSC work for this contract shall be held to discuss the requirements for the CQWP.
4

The Engineer shall have 20 days to review the CQWP submittal after a complete plan has been received.  No TSC work shall be performed until the CQWP for that work is approved by the Engineer.  Should the Engineer fail to complete the review within this time allowance and if, in the opinion of the Engineer, the Contractor's controlling activity is delayed or interfered with by reason of the delay in reviewing the CQWP, the delay will be considered a right of way delay in conformance with the provisions in Section 8-1.09, "Right of Way Delays," of the Standard Specifications.

5

Each TSC operator shall prepare 3 test coupons in the same manner as the actual work before each work shift.  Test coupons shall be 50 mm x 150 mm x 2 mm and of the same material as the surfaces to be coated.  Test coupons shall meet bend test requirements before production coating work for that work shift may begin.

MATERIALS

6

Materials for use in thermal spray coating shall conform to the following:

	Property Requirements

	Test
	Requirement
	Standard

	Mineral and Slag Abrasives
	Class A,

Grade 2 to 3
	SSPC-AB 1

	Steel Abrasives
	Conform
	SSPC-AB 3

	Recycled Steel Abrasives
	Conform
	SSPC-AB 2

	Wire Feedstock
	85/15 Zn/Al
	ASTM B 833


7

A Certificate of Compliance conforming to the provisions in Section 6-1.07, "Certificates of Compliance," of the Standard Specifications shall be furnished before use for each shipment of blast cleaning material and wire feedstock.

CONSTRUCTION

8

The Contractor shall condition thermal cut edges to be coated before blast cleaning by shallow grinding or other method approved by the Engineer to remove the thin, hardened layer of material resulting from resolidification during cooling.

9

The Contractor shall remove visually evident base metal surface irregularities and defects in accordance with AASHTO M 160 before blast cleaning steel.  When material defects exposed by blast cleaning are removed, the blast profile shall be restored by either blast cleaning or by using mechanical tools in accordance with SSPC-SP 11, "Power Tool Cleaning to Bare Metal."

10

The Contractor shall chamfer corners to remove sharp edges.

11*.  Use SP-5 for marine or immersion service.

The Contractor shall dry blast clean surfaces to be thermal spray coated in conformance with the requirements in     SSPC-SP 10, "Near White Blast Cleaning,"     SSPC-SP 5, "White Metal Blast Cleaning."
12.  Use when bolted connections are located in Climate Area III or within 2 miles of ocean or tidal waters.

The Contractor shall clean inside surfaces of bolt holes in conformance with the requirements in SSPC-SP 1, "Solvent Cleaning," remove visible rust, and paint the surfaces with one application of a zinc rich primer (organic vehicle type).

13

Blast cleaned steel surfaces exhibiting flash rusting or rust bloom shall be blast cleaned to the specified surface condition at the Contractor's expense before application of TSC.

14

The Contractor shall apply TSC to blast cleaned surfaces using electric arc spray equipment.

15

The Contractor shall not apply TSC if the steel surface temperature is less than 0°C.

16

The Contractor shall apply TSC to the specified thickness within 6 hours of the start of blast cleaning.

17

The Contractor shall apply a seal coat to thermal spray coated surfaces within 6 hours of thermal spraying to a dry film thickness of not less than 37 µm or more than 50 µm.  The seal coat shall not be applied to faying (contact) surfaces of bolted connections.  

18

The seal coat paint shall be Carboline Rustbond or Rustbond FC, Ameron Amerlock Sealer, Sherwin-Williams Macropoxy 920 Pre-Prime, or equal.

Para 19 and 20:  Use when finish coats are required.

19

The Contractor shall apply a finish coat to sealed TSC surfaces.  The finish coat paint shall be approved for use as a topcoat by the manufacturer of the seal coat paint and shall conform to the following requirements after exposure for 2000 hours in conformance with the test procedures in ASTM D 4587, Cycle 2:

	Test
	Test Method
	Requirement

	Color retention
	ASTM D 2244

(Color change in ∆E*)
	< 2.0

	Gloss reduction from original reading
	ASTM D 523
	10 percent, maximum


20

The total dry film thickness of all applications of seal coat and finish coat paint shall be not less than 75 µm or more than 125 µm.

21

Field welding of TSC coated surfaces may be performed if approved by the Engineer.  TSC shall be removed from weld locations by blast cleaning or power tool cleaning to bare metal immediately before welding.  Welded connections shall be TSC coated after fabrication.

TESTING

22

The Contractor shall perform testing in accordance with the following test schedule.  The Engineer will determine the locations of the tests.  The Contractor shall provide satisfactory access to allow the Engineer to determine the location of the tests.

23

The TSC shall conform to the following requirements:

	Property Requirements

	Test
	Requirement
	Standard
	Frequency

	Soluble Salts on Abrasive Blasted Surfaces
	10 µg/square cm
	SSPC-Guide 15

Class A or B Retrieval Method
	3 tests for first 

20 m²,

1 test each additional 20 m²

	Surface Cleanliness
	Pass visual
	SSPC-SP-10
	All surfaces

	Surface Profile of Abrasive Blasted Surfaces
	Sharp Angular

63 µm minimum

100 µm maximum
	ASTM D 4417 Method C
	3 tests for first 

20 m²,

1 test each additional 20 m²

	TSC Coating Thickness
	250 µm +/- 50µm,

250 µm maximum for faying surfaces
	SSPC-CS 23.00 Section 6.3
	1 test per 15 m²,

1 test each faying surface

	TSC Adhesion*
	5800 kPa minimum
	ASTM D 4541
	3 tests per 20 m²

	Bend Test
	No cracking with lifting from substrate
	SSPC-CS 23.00

Section 6.5
	3 tests per shift

	Cut Test
	No peeling or delamination
	SSPC-CS 23.00
	3 tests of 3 cuts 

each 100 m²

	* Adhesion testing performed before applying seal coat paint.


24

The Contractor shall repair and retest all areas of TSC not meeting test requirements at the Contractor's expense.

25

The Contractor shall repair areas of TSC coating meeting adhesion and cut test requirements with 2 coats of zinc-rich primer (organic vehicle type).

