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1.0 PURPOSE

The purpose of this procedure is to describe the equipment and techniques used to measure the dry film thickness of coatings over abrasive blast cleaned substrates.

2.0 SCOPE

This procedure applies to 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

The presence of a textured or profiled surface results in a gauge reading, when coated,  which is somewhat higher than the actual thickness, meaning that the thickness of paint applied may be significantly less than that specified. It is important that the applied film adequately cover any rogue peaks produced by the blast cleaning process, otherwise premature rust spotting will occur.
In this procedure, the gauge is zeroed and calibrated on a smooth reference surface, and then the readings taken on a freshly blasted substrate to establish a correction for the error induced in the gauge by the profiled surface. The error reading is added to the “target” thickness, thereby ensuring that the thickness specified is achieved, over and above the average profile height.
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

5.0 DEFINITIONS
Dry Film Thickness - the thickness of the coating measured, above the peaks of the surface profile of the substrate.

Reference Substrate - a smooth steel surface used to set the instrument zero and for comparing results obtained from the test piece.

Secondary Standards - standard shims that are referenced to a primary standard, or calibrated for thickness, which are used in the field.

6.0 PROCEDURE TO BE FOLLOWED
6.1  Apparatus

· Eddy current type thickness gauge.
· Secondary standards of appropriate thickness.

6.2 Instrument Calibration

Check the operation of the instrument in accordance with the manual, ensuring that it is operating satisfactorily, and that battery level is sufficient to complete the testing 
session. The instrument shall be zeroed and calibrated on a smooth steel plate, in 
accordance with the manufacturer’s instructions. Where instrument calibration has been shown to be subject to drift over time, re-calibration shall be carried out with sufficient frequency to ensure accuracy and precision.
6.3 Thickness Measurement

6.3.1
Profile Effect

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 a median value determined. Readings shall only be taken over smooth flat non-pitted substrate. Where relevant, this exercise shall be repeated by the Contractor and the results compared. The results from the 2 exercises shall be compared, and a consensus reached and the value recorded. 

This value shall be used for all subsequent work on the same project, unless changes are made to the blasting materials or equipment, in which case the testing shall be repeated as above and a new error value agreed upon.
Note: This is not a measure of profile height but a measure of the error induced in the gauge as a result of surface profile.

6.3.2
Statistical Sampling
Sufficient thickness readings shall be taken to establish the conformity of the work with the specification requirements. As a minimum, 1 single point reading shall be taken for each and every 3 lineal metres of girder, on each facet. This means that for a 10 metre I-beam, a minimum of 28 readings will be taken over the whole beam. Additional readings may be taken in high risk areas such as the bottom flange of an I-beam, or the underside of a box girder.

Where high variation in film thickness is observed, 1 single point reading shall be taken for each and every 1 lineal metre of girder, on each facet. In this case, each flange and web facet shall be recorded as a separate batch to enable isolation of non-conforming areas. 

A Sampling plan shall be prepared by Technical Services Group, Field Services Section for each project.

6.3.3
Specified Thickness Range
The specification will normally provide a minimum thickness requirement only. The manufacturer’s specified maximum shall be used as the basis for calculating the top end of the thickness range. This figure will usually be based on the highest thickness which will not result in sagging, blistering, gassing, cracking or other film defects.
The minimum and maximum requirements for the first coat in a system shall be corrected for uncertainty of measurement, established in accordance with the ISO Guide to Uncertainty of Measurement, and profile error determined as in 6.3.1 above, to provide a working range. An example is shown below:
Specified minimum for primer


50µm

Uncertainty (-12%)



 -6µm

Corrected minimum



44µm

Profile Error



          +20µm

Absolute minimum



64µm
The specified maximum is calculated from the manufacturer’s specified value, as shown below:

Specified maximum for primer

100µm

Uncertainty (+12%)



+12µm

Corrected maximum



112µm

Profile Error



            +20µm

Absolute maximum



132µm

All limits shall be rounded to the nearest 5µm which means that in this example all readings must be between 65µm and 130µm in order to comply with the specification requirements.

Where a finish coat is applied, and the minimum specified for the finish coat was 150µm, then the target minimum for the system would be as follows:  

Specified minimum for finish coat

150µm

Uncertainty (-8%)




 -12µm

Corrected minimum



138µm

Primer minimum




+64µm

Absolute minimum



202µm

Similarly, if the maximum specified for the finish coat was 250µm, then the target maximum for the system would be as follows:

Specified maximum for finish coat

250µm

Uncertainty (+8%)



+20µm

Corrected maximum



270µm

Primer maximum



          +132µm

Absolute minimum



402µm

All readings must therefore be between 200µm and 400µm in order to comply with the specification requirements.

A specific dry film thickness range shall be provided for each project by Technical Services Group Field Services Section.
6.3.4
Single Point Readings

Where a single point reading on a large flat surface, such as a web, is found to be below the specified minimum, or above the specified maximum, a further 4 readings shall be taken on the web at points evenly located on a circle of nominally 500mm radius from the offending reading, and an average obtained for the 4 readings. 
Where a single point reading on a flange is found to be below the specified minimum, or above the specified maximum, a further 2 readings shall be taken on the flange at nominally 500mm either side of the offending reading, and an average obtained for the 4 readings. 
If the average lies within the specified range, the area shall be deemed to conform. If the average remains outside the specified range, advice shall be sought from Technical Services Group, Field Services Section.
6.4 Limitations

The accuracy and precision of measurement of dry film thickness may be affected by a number of factors, including but not limited to the following:

1) Calibration - The instrument shall be calibrated in accordance with the manufacturer’s instructions, prior to use. Where instrument calibration has been shown to be subject to drift, re-calibration shall be carried out with sufficient frequency to ensure accuracy and precision.
2) Substrate thickness - For each instrument, there is a critical thickness of metal substrate below which the accuracy of the instrument cannot be assured. The instrument manufacturer should be consulted for guidance regarding limitations.

3) Edge effects - Measurements should not be taken close to an edge, a hole or inside corner of a test surface.
4) Curvature - Measurements may be affected by the curvature of the substrate. The instrument manufacturer should be consulted for guidance regarding limitations.

5) Surface profile and roughness - Measurements are influenced by the surface of the substrate and of the coating. Rough surfaces and surface profile can cause both systematic and random errors.
6) Foreign particles - Coating thickness gauge probes rely on true contact with the coating surface to ensure accuracy and precision, and both probe and paint surfaces should be checked for cleanliness before taking measurements.

7) Soft coatings - Soft or partially cured coatings may be deformed by the probe, leading to readings which are lower than the actual film thickness.

8) Probe pressure - Excessive pressure on the probe may damage a coating and give erroneous readings.

9) Electromagnetic fields - Instruments might not operate correctly in the presence of strong electromagnetic fields.

10) Magnetic properties of pigments - The magnetic effect of certain pigments and extenders, such as micaceous iron oxide (MIO) and red iron oxide, can affect the accuracy of measurements obtained with some instruments.
11) Temperature effects - Extremes of temperature may influence both the readings obtained from the instrument and the deformation properties of the coating being measured.

6.5
Coating System
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 critical that the applied thickness be sufficient to ensure corrosion protection and adhesion to the substrate but not so high as to compromise cure 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.  PRECISION

The estimated uncertainty of measurement for a single coat using this procedure is ± 12%. The estimated uncertainty of measurement for a 2-coat system using this procedure is ± 8%. The estimated uncertainty of measurement for a 3-coat system using this procedure is ± 8%. 

Uncertainty of Measurement determined by and for DPTI Technical Services Group, Field Services Section.
8.  DOCUMENTATION
Film thickness records may take the form of hand written worksheets or books or a print out from the instrument memory and shall include an estimate for the uncertainty of measurement.

	PRINTED COPIES ARE UNCONTROLLED DOCUMENTS


File Location: Q:/Quality Management

