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1.0
SCOPE

This procedure describes a method for the determination of the retroreflectivity of photometric devices. It is normally applicable to materials which can be considered as a flat surface or are located in a defined plane. If the procedure is used for the measurement of a single spherical retroreflector, the entrance angle remains undefined.

Note: Personnel using this procedure for other than routine testing should understand the concepts and terminology contained in CIE No. 54.

2.0
REFERENCES

Retroreflection Definition and Measurement - Publication CIE No. 54 (TC‑2.3), 1982
Retroreflective Materials and Devices for Road Traffic Control Purposes, AS 1906, Parts 1 to 3.

3.0
DEFINITIONS

CIE - International Lighting Commission.

Observation Angle o - Angle by which the direction of observation departs from the direction of the incident light.

Entrance Angle o - Angle characterising the angular position of the retroreflector with respect to the direction of the incident light.

Rotation Angle o - The dihedral angle from the half plane originating on the reference axis and containing the positive part of the second axis originating on the reference axis and containing the datum mark.

Goniometer - The goniometer referred to in this method is the CIE goniometer with the first axis fixed and horizontal.  For corrections to be applied, when goniometers with other geometry are used, see Appendix B of Publication CIE No. 54.

Note: This is especially important when testing is carried out in accordance with the requirements of AS 1906 which appears to specify a goniometer with a fixed axis in the observation plane.

4.0
APPARATUS AND MATERIALS

4.1
Apparatus
•
CIE goniometer.

•
Photometer with a detector corrected to the response of the CIE standard photopic observer.

Note: While it is impossible to perfectly match the standard photopic curve, it is important that the response does not deviate at any point within the wavelengths 380 to 760 nm by more than 5% and that the broad band response is within 2%. The aperture of the detector varies with the item to be tested and is specified in Table 3.2 of Publication CIE No. 54.

•
Standard (collimated) light source. A continuous spectrum light source with known spectral characteristics. A source approximating CIE Illuminant A is specified. The collimation required depends on the item to be tested and is specified in Table 3.2 of Publication CIE No. 54. The light source must provide illuminance uniform within 10% over the whole area of the retroreflector.

•
Power supply. Stable adjustable current controlled power supply capable of supplying the current required by the light source and maintaining it with an accuracy of ± 0.5%.

•
Current shunt. Capable of meeting the current requirements of the light source.

•
Voltmeter - Accurate and repeatable to ± 0.5% of the measured voltage drop across the shunt.

•
Measuring tape, 15 m.

•
Optically flat surface silvered mirror.

•
Blanking material; opaque black cloth, 200 x 200 mm.

•
Masking material.

4.2
Materials
Nil.
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SAMPLING AND SAMPLE PREPARATION
5.1
Sampling
Nil.

5.2
Sample Preparation
5.2.1
Self adhesive materials shall be mounted on a flat aluminium plate.

5.2.2
Cloth and other non‑rigid, non‑self adhesive materials shall be mounted flat without stretching on a rigid flat backing plate with a matt black surface of specular reflectance less than 5%. Adhesives can be used for attaching the retroreflective material, only if the adhesive does not damage the retroreflector. A matt black mounting frame is used for garments.
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PROCEDURE TO BE FOLLOWED
6.1
Align the goniometer using the surface silvered mirror.

6.2
Mount the item to be tested on the goniometer ensuring that area of the retroreflector to be tested lies within the main light beam. If the item extends beyond the cone of uniform illuminance, as specified in Clause 4.1, areas must be masked off and tested separately.



The item must be centred as near as possible to the rotational centre of the goniometer.

Note: Microprismatic and corner cube retroreflective materials and devices often show orientation sensitivity with variations (maximum:minimum) of up to 3:1. The rotation angle at which these materials and devices are tested is therefore critical. For these materials, the rotation angle of test and its relationship to the rotation angle at which the test piece exhibits a maximum or minimum is to be reported, except in items where the angle of test is unambiguously specified.

6.3
Rotate the goniometer to the entrance angle at which the specimen is to be tested.

Note: Many retroreflective materials exhibit significant specular reflection. If the entrance angle to be used is 0o, the test piece must be checked for specular reflection and, if this is influencing the retroreflectivity, the test piece must be rotated until the specular reflection does not fall upon the detector.

6.4
Switch on the standard light source, ensuring that the current in the circuit remains at or below the current at which the source is calibrated. Allow to stabilise for at least 5 minutes and then adjust the current using the voltmeter and shunt to monitor circuit current.

Note: The power supply is to be used in constant current mode.

6.5
Switch on the photometer and allow to stabilise for at least 5 minutes. Then zero the photometer in accordance with the manufacturer's instructions while blanking off all light to the detector.

Note: For all standard routine testing, a lens with acceptance angle of approximately 11o is used in conjunction with the detector to minimise the effect of stray light. In this case, the combination of lens and detector is considered to be the detector.

6.6
Place the detector at the required observation angle, ensuring that the observation angle and the entrance angle are in the same plane.

Note: Some tests require the observation angle and the entrance angle to be contained in different planes. If this is the case, the operator must be conversant with Publication CIE No. 54 as the primary defining plane is that of the observation angle and the entrance angle is then defined by angles 1 and 2.

6.7
Blank off the sample to be tested and measure the effect of stray light. Record the photometer reading as Es.

Note: In some cases, the reflection of the blanking piece must also be taken into consideration and corrected for.

6.8
Remove the blanking piece and measure the retroreflected light. Subtract the correction factor Es from the photometer reading and record as Ec.

6.9
Repeat the measuring procedure for all required entrance observation and rotation angles, regularly checking that the current drawn by the standard lamp is constant.

Note: The correction factor Es obtained in Clause 6.7 generally does not vary with small changes in entrance and rotation angle, thus repeating this step can be omitted in most routine testing.

6.10
Measure the distance from the optical centre of the test piece to the detector and record as d.

Note: The test piece/detector distance shall be the same as the test piece/light source distance.

6.11
Remove the test piece from the goniometer and replace with the photometer. Measure the incident light and record as Ei.

Note: Ensure that the detector is placed in the position of the optical centre of the test piece and the detector is orientated so as to accurately measure the incident light.

6.12
If the angular constraints are not specified in the standard to which testing is being carried out, the following angles must be recorded in addition to ,  and.

· The angle subtended by the test piece at the source and detector.

· The angle subtended by the source at the test piece.

· The angle subtended by the detector at the test piece.

6.13
Calculate the retroreflectivity at each combination of ,  and as set out in Clause 7 below.

7.seq level1 \h \r0 0
CALCULATIONS

7.1
Calculate the retroreflectivity using the formula:





1


where
CIL
=
retroreflectivity, cd/lux




Ec
=
corrected illumination at the detector, lux




d
=
distance from the optical centre of the test piece to the detector, m




Ei
=
illumination at the test piece, lux

7.2
Where retroreflectivity is defined as CIL/m2 it is to be calculated using the formula:



CIL/m2 = CIL/a



where
a
=
area of the exposed portion of the test piece, m2
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PRECISION

The uncertainty of measurement has been determined as + x.x of the test result, at a confidence limit of 95% with a nominal coverage factor of 2, when calculated in accordance with the accreditation requirements as detailed in AS/ISO 17025.

9.0
REPORTS AND DOCUMENTATION

9.1
Reports

9.1.1
The retroreflectivity shall be reported to three significant figures at each combination of entrance, observation and rotation angle tested.

9.1.2
The characteristics of the light source shall be reported either in terms of correlated colour temperature or CIE illuminant.

9.1.3
Where testing is not being carried out to a specific standard, the angles recorded in Clause 6.12 shall be reported.

9.2
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Documentation



Nil.
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