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1.0 PURPOSE

The purpose of this procedure is to develop target ranges of dry film thickness for protective coatings on structural steelwork. These target ranges are used to assess the compliance of contractor applied coatings with specification requirements.
2.0 SCOPE

This procedure applies to corrosion protection coatings over steel substrates, which have been abrasive blast cleaned in accordance with AS 1627.4, to at least class Sa 2½, as described in AS 1627.9.

3.0 PRINCIPLE

All coatings have an optimum range of dry film thicknesses which will deliver the required performance, without producing application defects such as blistering, pin-holing or sagging, or compromising the degree or time of curing.
4.0 REFERENCES

AS1627.4, Metal finishing – Preparation and pre-treatment of surfaces – Abrasive blast cleaning

AS1627.9, Metal finishing – Preparation and pre-treatment of surfaces – Pictorial surface preparation standards for painting steel surfaces

TP913, The Measurement of Dry Film Thickness of Coatings on Structural Steelwork (Abrasive Blast Cleaned)
5.0 DEFINITIONS
Dry Film Thickness - the thickness of the coating measured, above the peaks of the surface profile of the substrate.

6.0
EQUIPMENT AND MATERIALS

Equipment as for procedure TP913.

7.0 PROCEDURE TO BE FOLLOWED
7.1
General

The primer is the most critical component in an anti-corrosive coating system. It must provide corrosion protection to the substrate, adhesion to the substrate and adhesion to subsequent coats. 

It is therefore important that the applied thickness be sufficient to ensure corrosion protection and adhesion to the substrate but not so high as to compromise curing and integrity of the film.

Different primers have characteristics which must be taken into account when assessing the conformance of a thickness result with a specification. For example, solvent-borne inorganic zinc silicates perform best at low film thicknesses, and are difficult to recoat with themselves. It may be preferable to accept a lower (non-complying) film thickness rather than attempt to build thickness and compromise performance.

The maximum coating thickness recommended by a manufacturer is often based on the resistance to sagging of a coating. Whilst relevant on vertical surfaces, and less so on the underside of flanges, it has no relevance to the top of flanges. It is therefore important that the location of a non-conforming reading be considered when remedial action is proposed.

7.2
Uncertainty of Measurement
All measurements have an uncertainty, and these values have been determined for the first coat and subsequent coats in a system, in accordance with the requirements of the ISO Guide to Uncertainty of Measurement. The uncertainty of measurement for a single coat using this procedure is ± 12%. The uncertainty of measurement for 2 or 3 coat systems using this procedure is ± 8%.

7.3
Profile Error Effects

The surface profile resulting from abrasive blast cleaning will induce an error in a dry film thickness (DFT) gauge. As described in procedure, TP913, the gauge shall first be zeroed and calibrated on a smooth steel plate. Approximately 20 readings shall then be taken over a broad area of freshly blasted steel, and an average value determined. 
7.4 Minimum Thickness 
7.4.1 Primer/ First Coat
The minimum thickness may be stated in the specification, as is usual with DPTI specifications, or may need to be determined from manufacturer or other data. 
The minimum must take account of uncertainty of measurement and profile effects. Where a minimum value is quoted in the specification, then the contract minimum will use this value, adjusted for uncertainty of measurement and profile error as shown in the example displayed in Table 1.
	Minimum, µm
	Specified
	50

	
	Uncertainty of measurement (12%)
	6

	
	Profile induced error
	20

	
	Final Minimum
	64


Table 1 – Minimum DFT from Specified, Primers
As shown, the uncertainty of measurement is subtracted from the minimum value, such that a reading of 44 would be deemed to be in the area of uncertainty and therefore complying. The profile error of 20 in this example is added to the minimum such that the error induced in the gauge is compensated for. The final value shall then be adjusted to the nearest 5µm and therefore no single reading may be below 65µm.
Where a minimum value is not quoted in a specification, the value may be obtained from the manufacturer’s technical data sheet. This value is then adjusted in the same manner as detailed in Table 1 to give the final minimum, which is then rounded to the nearest 5µm.

Where no minimum is specified in the manufacturer’s data sheet, for example the specification asks for a nominal 75µm, the target value shall be calculated as 80% of this value, giving a starting minimum of 60µm in this example. This value is then adjusted as detailed in Table 2 to give the final minimum, which is then rounded to the nearest 5µm.

	Minimum, µm
	Specified nominal value
	75

	
	80% of nominal value
	60

	
	Uncertainty of measurement (12%)
	9

	
	Profile induced error
	20

	
	Final Minimum
	71


Table 2 – Minimum DFT from Nominal, Primers
7.4.2
Intermediate/ Finish Coats
The role of an intermediate coat is as a tie coat, a seal to the primer or as a thickness builder. 
The minimum thickness may be stated in the specification, as is usual with DPTI specifications, or may need to be determined from manufacturer or other data. The minimum thickness must take account of the purpose of the coating and any uncertainty of measurement. Where a minimum value is quoted in the specification, then the contract minimum will use this value, adjusted for uncertainty of measurement as shown in the example displayed in Table 3.

	Minimum, µm
	Manufacturer Specified
	200

	
	Uncertainty of measurement (8%)
	16

	
	Final Minimum
	184


Table 3 – Minimum DFT from Specified, Intermediate/ Finish Coats
No allowance is required for surface profile as this only affects the first coat in a system or total film build in terms of DFT correction. As shown, the uncertainty of measurement is subtracted from the minimum value, such that a reading of 184 would be deemed to be in the area of uncertainty and therefore complying. The final value shall then be adjusted to the nearest 5µm and therefore no single reading may be below 185µm.

Where a minimum value is not quoted in a specification, the value may be obtained from the manufacturer’s technical data sheet. This value is then adjusted in the same manner as detailed in Table 3 to give the final minimum, and then rounded to the nearest 5µm.

Where no minimum is specified in the specification or manufacturer’s data sheet, for example the specification asks for a nominal 200µm, the target value shall be calculated as 80% of this value, giving a starting minimum of 160µm in this example. This value is then adjusted as detailed in Table 4 to give the final minimum, and then rounded to the nearest 5µm.

	Minimum, µm
	Specified nominal value
	200

	
	80% of nominal value
	160

	
	Uncertainty of measurement (8%)
	11

	
	Final Minimum
	149


Table 4 – Minimum DFT from Nominal, Intermediate/ Finish
7.5
Maximum Thickness
7.5.1
Primer/ First Coat

A maximum thickness is not usually stated in DPTI specifications, and must be determined from manufacturer or other data. The maximum must take account of uncertainty of measurement and profile effects as shown in the example displayed in Table 5.

	Maximum, µmm
	Manufacturer’s Specified
	90

	
	Uncertainty of measurement (12%)
	11

	
	Profile induced error
	20

	
	Final Maximum
	121


Table 5 – Maximum DFT, Primers
As shown, the uncertainty of measurement is added to the maximum value, such that a reading of 101 would be deemed to be in the area of uncertainty and therefore complying. The profile error of 20 in this example is added to the maximum such that the error induced in the gauge is compensated for. The final value shall then be adjusted to the nearest 5µm and therefore no single reading shall be above 120µm.

Where no maximum is specified in the specification or the manufacturer’s data sheet, the target value shall be calculated as 150% of the nominal value, giving a starting maximum of 113µm in this example. This value is then adjusted for uncertainty and profile error as detailed in Table 6 to give the final maximum, which is then rounded to the nearest 5µm.

	Maximum, µm
	Specified nominal value
	75

	
	150% of nominal value
	113

	
	Uncertainty of measurement (12%)
	14

	
	Profile induced error
	20

	
	Final Maximum
	147


Table 6 – Maximum DFT from Nominal, Primers
7.5.2
Intermediate/ Finish Coats
A maximum thickness is not usually stated in DPTI specifications, and must be determined from manufacturer or other data. The maximum must take account of uncertainty of measurement as shown in the example displayed in Table 7.

	Maximum, µmm
	Manufacturer’s Specified
	300

	
	Uncertainty of measurement (8%)
	24

	
	Final Maximum
	324


Table 7 – Maximum DFT, Intermediate/ Finish Coats
As shown, the uncertainty of measurement is added to the maximum value, such that a reading of 336µm would be deemed to be in the area of uncertainty and therefore complying. The final value shall then be adjusted to the nearest 5µm and therefore no single reading shall be above 335µm.

Where no maximum is specified in the specification or the manufacturer’s data sheet, the target value shall be calculated as 150% of the nominal value, giving a starting maximum of 375µm in this example. This value is then adjusted as detailed in Table 8 to give the final maximum, which is then rounded to the nearest 5µm.

	Maximum, µm
	Specified nominal value
	250

	
	150% of nominal value
	375

	
	Uncertainty of measurement (8%)
	30

	
	Final Maximum
	405


Table 8 – Maximum DFT from Nominal, Primers
7.6
Over- or Under-Application of Coatings

Where a primer or first coat has been applied to an average thickness which is within the specified range, but near the top or bottom of the range, it may not be appropriate to adjust the target DFT for the subsequent coat as compensation. This decision will be dependant upon the specific coatings in the system, and shall be referred to Pavements and Structures Coating and Corrosion personnel for direction on how to proceed.
8.
PRECISION

The estimated uncertainty of measurement for the first coat in a system using this procedure is ± 12%. The estimated uncertainty of measurement for 2 and 3 coat systems using this procedure is ± 8%. 
Uncertainty of Measurement determined by and for DPTI Technical Services Group, Field Services Section.
9. DOCUMENTATION
Calculation spreadsheets in an Excel or similar format shall be developed to facilitate calculation of target contract DFT values.
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