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1.0 PURPOSE

The purpose of this procedure is to describe the equipment and techniques used to measure the surface profile height of abrasive blast cleaned steel substrates. A satisfactory level of surface texture is critical to achieving the maximum performance from many heavy duty coatings, and abrasive blast cleaning is the most effective means of providing a sharp and angular texture. Measurement of surface profile height is required in order to confirm that the surface is suitable for the specified coating.
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

AS 3894.5 describes 4 methods for the measurement of surface profile height. The methods described in this procedure are based on Methods A and D of AS 3894.5, and employ replicate tape and an eddy current dry film thickness gauge respectively. Replicate tape is a composite plastic tape which is impressed into the substrate profile using a burnishing tool so that a reverse replica of the profile is produced. The profile height is then measured using a dial gauge micrometer. The eddy current type dry film thickness gauge allows an estimation of profile height based on the error induced in the gauge by the textured surface.
4.0 REFERENCES

AS 3894.5, Site testing of protective coatings Method 5: Determination of surface profile
5.0 DEFINITIONS
Surface profile – The measured peak-to-valley height occurring within a test area of the substrate.
6.0 PROCEDURE TO BE FOLLOWED
6.1
Method 1 – Eddy Current Dry Film Thickness Gauge
6.1.1
Apparatus

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

6.1.2 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.
6.1.3 Profile Measurement
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. The estimated profile height shall then be calculated by multiplying the median value by 3.3. This factor has been determined after comprehensive testing of an Elcometer 356 device, and will provide a profile height approximating that obtained using replicate tape.
6.2 Method 2 – Profile Replicating Tape
6.2.1
Apparatus

· Profile replicating tape, Testex COARSE or X COARSE
· Burnishing tool, plastic

· Spring loaded dial gauge

6.2.2 Profile Measurement
1) Clean the anvils of the dial gauge and, for analogue type devices, adjust the gauge to read minus 50µm. 
2) Identify a representative area of the substrate which is smooth, flat and not pitted.
3) Remove the backing film from a segment of X COARSE tape and adhere the replication material to the test area.
4) Rub the burnishing tool over the tape centre until the entire circular area has uniformly darkened.

5) Remove the profile tape and centre the tape in the anvils. Record the result to the nearest 1µm. For digital gauges, 50µm must be subtracted from the reading to allow for the thickness of the reinforcing film.

6) If the reading is less than 50µm, the test shall be repeated using COARSE tape, and the result for the X COARSE tape discarded.

7) A further 2 tests shall be carried out on representative sections of the area under test, using the appropriate tape grade, and all results recorded.
7.  PRECISION

7.1
Eddy Current Dry Film Thickness Gauge

The estimated uncertainty of measurement using this procedure is ± 7.5%. 
7.2 Profile Replicating Tape

The estimated uncertainty of measurement using this procedure is ± 6.8%. 

Uncertainty of Measurement determined by and for DPTI Technical Services Group, Field Services Section.
8.  DOCUMENTATION
Surface profile records may take the form of hand written worksheets or books and shall include an estimate for the uncertainty of measurement.
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