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Road vehicles — Safety glazing materials — Test methods

for optical properties

1 Scope
This Interpational Standard specifies optical test
methods rglating to the safety requirements for all

safety glajing materials in a road vehicle, whatever

the type o
composed

2 Defin

glass or other material of which they are

tions

For the pdrposes of this International Standard, the
following definitions apply.

2.1 optical angular deviation: Angle between the

directions
fracted by

2.2 opti

f the incident ray and the emergent.ay re-
he safety glazing material.

| distortion (in a given direction): Al-

gebraic difference Aa in angular deviations a; and ap
measured petween two points M and M’ on the sur-

face of th
tween the
plane at i
separated

safety glazing material,” the distance be-
M being such that their projections on a
ght angles to the’ direction of vision are
by a given/distance Ax (see figure 1).

[ISO 3536:[1992, 2.9]

NOTES

1 In figure|1,-Aea = @, — o, is the optical distortion in the
direction MIM”"considering the sign of the angles;

Safety glazing material

Ax

Figure 1 — Diagrammatic representation of optical
distortion

2.4 CIEY standard illuminant A: Radiant source
whose relative spectral radiant power distribution
Sa(M) in the visible spectrum (wavelength range from
380 nm to 780 nm) corresponds to a black body radi-
ator at 2 856 K.

25 CIE 1931 standard observer: Ideal observer
with colour matching function V(L) corrgsponding to a
field of view subtending a 2° angle on thee retina.

Ax = MC is the distance between two straight lines parallel
to the direction of vision, and passing through the points M
and M’

2 Anti-clockwise deviation should be regarded as positive,
and clockwise deviation as negative.

2.3 optical distortion (at a point M): Maximum
optical distortion for all directions MM’ from the point
M (see figure 1).

1) International Commission on Illumination.

NOTE 3 This is commonly called the "2° standard ob-
server”.

2.6 Luminous reflectance: Ratio of the reflected
luminous flux to the incident luminous flux.

NOTE 4 Luminous reflectance depends on relative spec-
tral power distribution of the light source.

[ISO 3536:1992, 2.10]
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3 Tests conditions

Unless otherwise specified, the tests shall be carried
out under the following conditions:

a) temperature: 20 °C + 5 °C;
b) pressure: 96 kPa + 10 kPa 2);
c) relative humidity: (60 + 20) %.

4 Application of tests

2 856 K £ 50 K. This voltage shall be stab

L N1 0. Tha inmatritmaamt tiand ¢~ Aol
LU, /0. HEIT HISLIUTTIETIL UStU LU UIIEUK

shall be of appropriate accuracy.

5.1.2.2 Optical system (see figure 2, ¢

©1SO

ilized within

tlan Alda~A
uic vuilayc

onsisting of

two colourless lenses, L1 and L2, each with a focal
length, f, of at least 500 mm and corrected for chro-

matic aberrations. The clear aperture of

the lenses

shall not exceed f/20. The distance between the lens
L1 and the light source shall be adjusted in order to
obtain a light beam which is substantially parallel. A
diaphragm, A1, shall be inserted to limit the diameter
of the light beam to 7 mm + 1 mm. This diaphragm

For certain types of safety glazing materials, it is not
necessary to|carry out all the tests specified in this

International $tandard, when the results, according to
the purpose [of testing, can be predicted with cer-
tainty from § knowledge of the properties of the
safety glazing material concerned.

5 Requirements

5.1 Regular luminous transmission test
5.1.1 Purpose of test

The purpose pf this test is to determine whether the
safety glazing material has a certain regular luminous
transmittance.

5.1.2 Apparptus

5.1.2.1 Light source realizing CIE standard illumi-
nant A, consisting of an incandescent_lamp, the fila-
ment of whith is contained within a.parallelepiped
1,5 mmx 1,5{mm x 3 mm. The voltage at the lamp
terminals shajl be such that the.eolour temperature is

Light source

shall be situated at a distance of 1004mm £ 50 mm
from the lens L1 on the side remote)frgm the light
source. A second diaphragm, A2,.shall e placed in

front of lens L2 which shall have)the sam
istics as L1. The detector of the meas
maanmt (K1 92\ alaall A lama ] o dbem £
ichit (V. 1.£.9) sniail ve piaceq I uie 1o
lens L2. The image of the light source s

e character-
iring equip-
tal plane of
nall be cen-

tered on the detectof~A diaphragm, A3 with a di-
ameter slightly larder ‘than the cross-seg¢tion of the

largest dimension 'of the image of the lig
placed in front\of the detector in order

ht source is
to prevent

scattered light“created by the sample frgm reaching
the detector. The point of measurement shall be

taken at.the centre of the light beam.

5.1.2.3 Measuring equipment, of whic
tor shall have a relative spectral respons|
stantial agreement with the CIE spectr

h the detec-
vity in sub-
5l luminous

efficiency function for photopic vision (sge annex A).

The sensitive surface of the detector shal

be covered

with a diffusing medium and shall have af least twice

the cross-section of the largest dimensio
age of the light source. If an integratin
used as the detector, the image of the

n of the im-
J sphere is
ight source

shall be in the entrance port of the integrating sphere
and the aperture of the sphere shall be af least twice
the cross-section of the measuring bean) at that ap-

erture.

Detec

Figure 2 — Measurement of regular transmittance

2) 1kPa=1000N/m2=10 mbar
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The linearity of the detector and the associated indi-
cating instrument shall be less than or equal to +2 %
of full scale, or + 10 % of the magnitude of the read-
ing, whichever is the smaller.

5.1.3 Procedure

Adjust the instrument indicating the response of the
detector to indicate 100 divisions when the safety
glazing material is not inserted in the light path. When
no light is falling on the detector, the instrument shall
read zero.

ISO 3538:1997(E)

5.2.3 Target test
5.2.3.1 Principle

This method involves viewing an illuminated target
through the safety glazing material.

5.2.3.2 Apparatus

5.2.3.2.1 Light box, approximately 300 mm X
300 mm x 150 mm, the front of which supports the
target (5.2.3.2.2) and is most conveniently constructed
from glass masked with opaque black paper or coated

Place the| safety glazing material between the dia-
phragms A1 and A2 and adjust its orientation in such a
way that the angle of incidence of the light beam is
equal to OP £ 5°. Measure the regular transmittance of
the safety| glazing material: for every point measured,
read the rlumber of divisions, n, shown on the indicat-
ing instrurpent.

The regular transmittance 7, is equal to n/100 and is

determingd for any point on the safety glazing ma-
terial. ‘

5.1.4 Expression of results
Record the regular transmittance determined for any

point on the safety glazing material in accordance with
5.1.3.

5.1.5 Alfernative methods
Other mgthods giving equivalent luminous transmit-

tance resjults are acceptable provided.\the accuracy
specified |n 5.1.2.3 is achieved.

5.2 Secondary image-Separation test

5.2.1 Pufpose oftest

The purppse/of(this test is to determine the angular
separatiorp between the primary and secondary im-

with matt black paint. The box shall be illuminated by

a suitable light source. The inside of\the box shall be
coated with matt white paint.

5.2.3.2.2 Target, conforming)to figure 3, and pref-
erably in the form of eithef

a) an illuminated /“ring” target, the puter diameter,
D, of which subtends an angle of 71 at a distance x
[see figure 3-a)], or

b) an illuminated “ring and spot” target, the dimen-
sions ofwhich are such that the distance, D, from
a Paoint on the edge of the spot|to the nearest
poeint on the inside diameter of the ring, subtends
an angle of n at a distance x [see figure 3 b)l.

NOTE 5
n is the angular limit value, in minutes of arc, of sec-
ondary image separation;
x is the distance, greater than or equal to 7 m, from
the safety glazing material to the farget, as shown
in figure 4;

D =xtann

The target may be designed in such g way that the
test can be carried out on a simple| "Go—No Go”
basis.

It may be convenient to use other fprms of target,
such as shown in figure 6. It is also a¢ceptable to re-
place the target system with a projectjon system and
to view the resulting images on a scregn.

5.2.3.3 Procedure

ages.

5.2.2 Types of test
Two types of test are recognized:

a) target test;

b) collimation telescope test.

These tests may be used for approval purposes, qual-
ity control or product evaluation as appropriate.

Mount the safety glazing material at the designed rake
angle on a suitable stand in such a way that the ob-
servation is carried out in the horizontal plane passing
through the centre of the target.

The light box shall be viewed in a dark or semi-dark
room, through each part of the area being examined,
in order to detect the presence of any secondary
image associated with the illuminated target. Rotate
the safety glazing material as necessary to ensure that
the correct direction of view is maintained. A mon-
ocular may be used for viewing.
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5.2.3.4 Expression-ofresults

Ring

© ISO

Dimensions in millimetres

Ring

Y Centre spot

®0

a)

Safety glazing material

Observation
Location

,;:Ii___

Rake angle

Figure 3 — Dimensions of targets

Observation distance (x = 7 m)

? 12

b)

Target
Suitable light

; source

Figure 4 — Arrangement of apparatus for target test

Record whether

using the "ring” target [5.2.3.2.2 a)], the primary
and secondary images of the circle separate, i.e.
whether the limit value of 1 is exceeded, or,

using the "ring and spot” target [5.2.3.2.2 b)], the
secondary image of the spot shifts beyond the
point of tangency with the inside edge of the ring,
i.e. whether the limit value of n is exceeded.

5:2-4—Cellimation-telescope-test—————
5.2.4.1 Apparatus
The apparatus consists of a collimator and telescope

conforming to figure 5. Any equivalent optical system
may, however, be used.
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Collimation telescope

172 3 &4 5 6

Optical axis

ISO 3538:1997(E)

Observation telescope

? 8 9

1) [Bulb

2) [Condenser, aperture > 8,6 mm

3) [Ground-glass screen, aperture greater than condenser aperture

4) |[Colour filter, diameter > 8,6 mm, with central hole = 0,3 mm diameter

5) |Polar co-ordinate plate, diameter > 8,6 mm

6) |Achromatic lens, f = 86 mm, aperture of 10 mm
7) |Achromatic lens, f = 86 mm, aperture of 10 mm
8) |Dark spot, diameter = 0,3 mm

9) [|Achromatic lens, f= 20 mm, aperture < 10 mm

5.2.4.2 Principle

The collimgtion telescope forms, at iffinity, the image
of a polar ¢o-ordinate system with a_bright point at its
centre (se¢ figure 6).

In the focal plane of the obsetvation telescope, a small
dark spot with a diameter.slightly larger than that of
the projecled bright point is placed on the optical axis,
thus obscyring the.bright point.

When a sample ‘which exhibits a secondary image is
placed between the telescope and the collimator, a

Rake angle —=

Figure 5 — Apparatus for collimation telescope test

Safety glazing material L

-n

cal plane

severe secondary image. Then examjne the worst
area using the optical system prescribed in 5.2.4.1 and
measure the maximum secondary image separation at
the appropriate angle of incidence.
5.2.4.4 Expression of results

Record the maximum secondary image [separation.

5.3 Optical distortion test

second, less bright point appears at a certain distance
from the centre of the polar co-ordinate system. The
secondary image separation can be read out as the
distance between the points seen through the obser-
vation telescope (see figure 6), i.e. the distance be-
tween the dark spot and the bright point at the centre
of the polar co-ordinate system represents the devi-
ation of the optical axis.

5.2.4.3 Procedure

Firstly, examine using a simple scanning technique
the area of the safety glazing material giving the most

5.3.1 Purpose of test

The purpose of this test is to determine the optical
distortion of the safety glazing material.

5.3.2 Principle

The optical distortion of the safety glazing material is
evaluated by projecting an appropriate slide (raster)
through the safety glazing material being tested onto a
display screen. The change in shape of the projected

image caused by the glazing material provides a
measure of the distortion.
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T Secondary image

e

30°

1

;9, Dark spot (centre of field of vision)

Figure 6 — Example of observation by the collimation telescope test

5.3.3 Apparatus — 150 W quartz halogen lamp (if used without a fil-
ter);

The apparatus shgll qonsist of the following items, ar- — 250 W quartz halogen lamp (if a green filter is
ranged as shown in figure 7. used)

5.3.3.1 Projector, of good quality, with a high- The oroi . . o
: . AR - projector is shown schematically in figure 8. An
:cn'ilensgty, p};)lnt It'gh.t fsogrce, having for example, the 8 mm diameter diaphragm is positioned approximately
ollowing characteristics: 10 mm from the front lens of the projector.

— focal length, at least 90 mm;
— aperture, approximately 1/2,5;
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Projector

/

ISO

Safety glazing material

R2

Optical axis

R

3538:1997(E)

/Diaphragm

R1=4m

Light source

Rake angle —

Ry, =2 m to 4 m (4 m preferred)

Figure 7 — Arrangement of the apparatus for the optical distortion test

Slide (raster)

/
7,

/Display scre

Dimensions in millir]

Diap|

PN

hetres

hragm

¢ 8

Z Condenser

A Lens

Figure 8 — Optical arrangement of the projector

5.3.3.2 Slides (rasters), consisting for example, of
an array of bright circular shapes on a dark background

as shown in figure 9. The slide

shall be of sufficiently

high quality and contrast to enable measurement to
be carried out with an error of less than 5 %.

In the absence of the safety glazing material to be ex-
amined, the diameter of the circular shapes shall be
such that when projected on the screen these form an

array of circles of diameter, d, e

qual to

mz_xAx
Ry

where

Ry
projector and the safety glazin
figure 7);

is the distance between the

is the distance between the diaphragm of the

g material (see

safety glazing

material and the display screen (see figure 7);
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Ax is the distance between two points of
measurement (see note1 in 2.2 and
figure 1).

NOTES

6 Because of the possibility of distortion in the optical dis-
tortion system, it is recommended that only the centre
zone of the projected image be used for measurement pur-
poses.

7 The arrangement of the apparatus should be such that
the ratio R1/R; is equal to one, in order to preserve the ac-
curacy of measurement.

Other arrangemm
racies may be

3d

Figure 9 — Ejnlarged section of an example slide

5.3.3.3 Support stand, preferably of a type which
permits vertical and horizontal scanning, as well as ro-
tation of the saffety glazing material.

5.3.3.4 Checking template, for _measuring the
change in dimensions, where a rapid/assessment is
required. A suifable design is shown-in figure 10.

© SO

5.3.4 Procedure
5.3.4.1 General procedure

Mount the safety glazing material on the support
stand (5.3.3.3) at the designed rake angle. Project the
test image through the area being examined. Rotate
the safety glazing material or move it either horizon-
tally or vertically in order to examine the whole of the
specified area.

Evaluate the optical distortion of the safety glazing
material by measuring the maximum diameter of the

] T T fiT y point of
the maxi-
mum value.

5.3.4.2 Assessment using checking temp|late
Where a rapid assessment is sufficient, to g precision

of not better than 20-%, calculate the value| of A (see
figure 10), in millimetres, from:

A=0,146Ka R,

where
Ac is the limit value for the change deMiation;

Ry is the distance, in metres, from the safety
glazing material to the display scregn.

The relationship between the change in diameter of
the projected image, Ad, in millimetres| and the
change in angular deviation, Ae, in minuteq of arc, is
given by

Ad =029A0R,

7] <
py
7
1
i
o
|
n
= El =
El T E
= 9 =
g £l 5
3 2 g
O‘V)%
-l B
=
po]
7
7\ 3
+

0

Figure 10 — Design for a suitable checking template
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5.3.4.3 Measurement using photoelectric device

Where a precise measurement is required, i.e. a pre-
cision of better than 10 % of the limit value, measure
Ad on the projection axis and the value of the spot
width at the point where the luminance is equal to
one-half of the maximum luminance value.

5.3.5 Expression of results

Record the change in the maximum diameter of the
projected image (Ad).

ISO 3538:1997(E)

photographic paper no later than 10 s after the impact
and terminate exposure not more than 3 min after the
impact. Only the deepest lines, representing the initial
fracture, shall be taken into consideration.

The points of impact shall be situated as follows (see
figure 11):

Point 1: 30 mm from the edge, in one corner, or
in the part of the safety glazing material where
the radius of curvature of the perimeter is of
minimum value.

Point 2: 30 mm from the edge, on one of the

5.3.6 Altermativemethod

In addition,
alternative
the precisig
and 5.3.4.3

a strioscopic technigue is permitted as an
o the projection techniques, provided that
n of the measurements given in 5.3.4.2
is maintained.

5.4 Visiblility after fracture test

5.4.1 Pury

The purpos
safety glaz
fracture on
terial.

ose of test

e of this test is to determine whether the
ng material allows a certain visibility after
the outside face of the safety glazing ma-

5.4.2 Appjaratus

5.4.21 In
material t

trument capable of causing the glazing
break from the impacted surface; for

example a|hammer with a pointed head or ancuto-
matic punch.

5.4.3 Pro¢edure

Fix the test piece tightly on a second.test piece of the

same sha
adhesive t

and dimensions by. means of transparent
pe on the periphery,/placing photographic

paper between the test pieces. Start exposure of the

N

medians.
Point 3: at the centre of the primary pision area.

Point 4: for curved glazing-materialg, on the long-
est median at the point of maximiym curvature.
For curved glazing matérials, the impacts shall be
made from the convexside, or, if necessary, from
the concave side.

5.4.4 Expressionof results

Evaluate the'wisibility after fracture by [inspection of
the photographic record in relation to the number of
particles’and their sizes within the primafy vision area.

5.5 Luminous reflection test
5.5.1 Purpose of test

The purpose of this test is to provide a simple, practi-
cal and broadly applicable test method [for appraising
lJuminous (standard illuminant A) refle¢tance of en-
hanced reflecting safety glazing matefrials for road
vehicles.

This test applies to conditions where feasibility, rather
than accuracy of measurement, is pf prime im-
portance, for example where measpirements are

Dimensions in millimetres

.

]
i
I
]
]
i
i
|
i
I
]
|
4

30

~

e fp

1

30

e

Ll

Figure 11 — Points of impact
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made outside laboratories in a quality control en-
vironment and similar applications, where glazings are

tested instead of small test specimens.

5.5.2 Apparatus

kgroun nd

n be found in CIE 38 [6],

aratus

information regarding the a

’D

5.5.2.1 Primary instrument: a highly accurate, inte-
grating-sphere, laboratory photometer or spectro-
photometer capable of determining the standard

illuminant A reflactance of small waorkina standards
LA LR BN L i Sy o W | ~J

© SO

5.5.3.2 Stray light shall not affect the measurement

of specimen reflectance and all measurements should

be made with a light trap.

5.5.3.3 A primary photometer shall have a light
source accurately corresponding to CIE standard il-
luminant A and a detector precisely adapted to V(1) to
generate the standard illuminant A reflectance di-
rectly.

5.5.3.4 A primary spectrophotometer shall have fa-
cilities to calculate standard illuminant A reflectance
from the measured spectral reflectance values p(A)

The primary instrument shall have one of the following

geometries:

a) diffuse/rdgular (symbol d/0):

the specimen is

illuminatgd diffusely by an integrating sphere and
the angl¢ between the normal to the specimen

and the
ceed 10°

b) regular/d
illuminat
of 8° fro
reflected
ing sphe

The integrati
should have
and the total
of the spher
spectrally ne
(preferably a

5.5.2.2 Sec
generally por
termining th
safety glazing
in5.5.4.5 to i

NOTES

9 Since envir
test render pr

axis of the viewing beam does not ex-

fuse (symbol 8/d): the specimen is
d by a beam whose axis is at an angle
the normal to the specimen and the
flux is collected by means of an integrat-
e.

g sphere of the primary instrument

minimum diameter of about 100 mm
area of the ports shall not exceed 10 %
area. It shall be coated internally with
rly nonselective, high reflecting material
ve 95 % reflectance).

ndary instrument: a less \accurate,
able, instrument that is capable of de-
standard illuminant A( reflectance of
materials by applying the formula given
s measured values.

pnmental conditions within the scope of this
Mmary instruments impractical, secondary in-

struments are
to primary inst

10 See anne

used o obtain reflectance data comparable
umeént.data.

using the relative spectral radiant power
Sa(A) of standard illuminant A and thie)C

spectral luminous efficiency function-V(A)

in annex A.

5.56.3.5 Primary standards are required
primary instruments. Theése are usually hi
reflecting flat tiles with known reflectance
nex B provides a partial listing of suppliers
ate standards.

5.5.3.6 The ‘total error of measurement
mary instrument shall be within 1 % of
teed primary standard value.

5:5.3.7 Secondary standards are required

distribution
E photopic

e AatailadA
as ucuaiicu

to calibrate
ghly diffuse
values. An-
of appropri-

of the pri-
the guaran-

to calibrate

secondary instruments. These standards shall be
similar to the safety glazing materials to bg measured,

the reflectance values having been deter
calibrated primary instruments.

5.5.3.8 Secondary standards and test

mined from

specimens

shall be safety glazing materials which arg essentially
non-scattering to light, possessing haze qf less than
2 %, are moderately curved by having a rddius of cur-

vature equal to or greater than 750 mm,
uniform thickness not exceeding 10 mm),

and have a
They shall

be clean, dry, and unbroken in the area ¢f measure-

ment.

5.5.3.9 In order to determine the adequacy of the

secondary instrument, the ratio of the me

ondary instrument specimen value to the

asured sec-
measured
| not differ

5.5.2.3 Light trap: a device that reduces to 1 %, or
less, the reflection from the transmitted source beam
to the measured reflectance. The light trap should also
block the spurious transmitted light from the opposite
side of the specimen

5.5.3 Test conditions
5.5.3.1 The test conditions of temperature, press-

ure, and humidity shall not affect the reflectance
measurements.

10

by more than 5 % of the ratlo which would be ob-
tained from measurements on the primary instru-
ment. See 5.5.4.5.

This requirement shall be confirmed by measure-
ments on specimens and standards before tests with
the secondary instrument are performed.

5.5.3.10 Secondary instrument data shall not be sus-
pect, due to one or more glazing attributes such as
thickness, diffuse reflectance, or curvature, that are
outside the limits prescribed in 5.5.3.8.


https://standardsiso.com/api/?name=aa5c73c353c3f4f276f09021727a9a80

©1SO

Laboratory remeasurements in accordance with CIE
standards (see annex D) shall be made on any test
specimen, or its equivalent, when its secondary in-

strument reflectance values are guestionable. See
FRRAR RRAAaNndBERAR

5.5.4 Procedure
5.5.4.1 Calibration of primary instrument
Stabilize the light source, detector and electrical cir-

cuits. Place a light trap at the reflectance specimen
port and adjust its reflectance to zero. Place a pnmary

ISO 3538:1997(E)

5.5.4.5 Calculation of corrected values
of standard illuminant A reflectance

If the secondary instrument was not adjusted as de-

scribed in 5.6.4.3, calculate corrected standard illumi-

~TNa LEIVUIGIT LUTTOVLIT U SuGhnaGa

nant A reﬂectance values from secondary instrument
data by using the formula:

PSTD1 X P2
PSTD2

Deoor =
;

CU

where

standard atthe-specimenportand-set the-thstrament
to the deteymined reflectance value.

5.5.4.2 Measurement by primary instrument

Place a sefondary standard, noting its film side and
curvature ¢rientation, at the specimen port. Measure
the reflectance according to the recommendations of

~amd im PR

UIB iflbllUH erit HldIIUIablUIb‘l
5.5.4.3 Calibration of secondary instrument

Stabilize the light source, detector and electrical cir-
cuits. Placg a light trap at the reflectance specimen
port and adljust its reflectance to zero. Orient the sec-
ondary stgndard as noted in clause 5.5.4.2 at the
specimen [eflectance position and place the light trap
behind thel secondary standard. If possible, adjust the
secondary|instrument value to the reflectance value
determinedl from the primary instrument.

5.5.4.4 asurement by secondary instrument
Measure the test specimen in the secondary instru-
ment with|the specimen and light trap oriented in the
same marjner as the secondary standard during cali-
bration. Measure the reflectance_according to the in-
structions given by the instrument manufacturer.

Obtain at Jeast three s€pafate measurements, span-
ning the flattest area.of’the test specimen.

NOTE 11 Accurate\measurements of reflection become
difficult as| cufvature, thickness, or light scattering in-
creases.

Pcor is the corrected value of, reflectance, ex-
pressed as a percentage, pbtained from
the secondary instrument using the stan-
dard illuminant A

psTD1 is the measured value of r¢flectance, ex-
pressed @s~a percentage, pbtained from
the primary instrument using the standard
illuminant A;

P2 is'the measured specimen re¢flectance, ob-
tained from the secondafy instrument
using standard illuminant A, € or D65;

psTD2 is the measured standard reflectance, ob-
tained from the secondaly instrument
using standard illuminant A, {C or D65.

NOTE 12 No calculation is made when cglibration adjust-
ments as prescribed in 5.5.4.3 render secondary instrument
readings equivalent to corrected values.

5.5.5 Expression of results

The reflectance may be determined at any point on
the test specimen of safety glazing material that is
within the limits of the test procedlire prescribed
above. Record the type, construction, and curvature of
the specimen, the primary and secondgry instruments
used, the type and orientation of the primary and sec-
ondary standards, and the reflectance| values of the
secondary standard and test specimen.
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Weighting coefficient for calculation of tristimulus value Y of chromatic
system (x, y, z) — Standard illuminant A

Wave-length 5 nm intervals 10 nm intervals Wave-length 5 nm intervals 10 nm intervals
A Relative value Relative value A Relative value Relative value
nm STV STAVIA] STATVIAT SIATVIA] nm SIATVIA SIATVIA] SATVIAT S(AV(A)
380 0 0 0 0 580 99,56 46137 99,56 9,227 3
385 0 0 585 96,39 4,466 8
390 0 0 0 0 590 92,15 4,270 3 92,15 8,540 6
395 0 0 595 87,13 4,037 7
400 0,01 0,000 5 0,01 0,000 9 600 81,42 3,773 1 81,42 7,546 1
405 0,01 0,000 5 605 75,21 3,485 3
410 0,02 0,000 9 0,02 0,001 9 610 68,58 3,178 1 68,58 6,356 1
415 0,04 0,001 8 615 61,76 2i862 0
420 0,08 0,003 7 0,08 0,007 4 620 54,72 2,535 8 54,72 5,071 5
425 0,17 0,007 9 625 47,26 2,190 1
430 0,29 0,013 4 0,29 0,026 9 630 39,97 1,852 2 39,97 3,704 5
435 0,45 0,020 8 635 33,61 1,552 9
440 0,66 0,030 6 0,66 0,061 2 640 27,65 1,281 3 27,65 2,562 6
445 0,92 0,042 6 645 22,32 1,034 3
450 1,26 0,058 4 1,26 0,116 8 650 17,66 0,8184 17,66 1,636 7
455 1,70 0,078 8 655 13,75 0,637 2
460 2,27 0,105 2 2,27 0,2104 660 10,49 0,486 1 10,49 09722
465 2,98 0,138 1 665 7,82 0,362 4
470 3,90 0,1807 3,90 0,361 5 670 5,72 0,265 1 5,72 0,530 1
475 5,13 02377 675 4,23 0,196 0
480 6,71 0,3109 6,71 0,6219 680 3,15 0,146 0 3,15 0,291 9
485 8,64 0,400 4 685 2,25 0,104 3
490 11,21 0,6195 11,21 1,0389 690 1,58 0,073 2 1,58 0,146 4
495 14,70 0,681 2 695 1,12 0,051 9
500 19,33 0,895 8 19,33 1,791 5 700 0,81 0,037 5 0,81 0,075 1
505 25,63 11877 705 0,59 0,027 3
510 33,23 1,539 9 33,23 3,079 8 710 0,43 0,0199 0,43 0,039 9
515 42,12 1,951 9 715 0,31 0,014 4
520 51,48 2,3856 51,48 4,771 2 720 0,22 0,0102 0,22 0,020 4
525 60,12 2,786-0 725 0,16 0,007 4
530 68,21 3,160.9 68,21 6,321 8 730 0,11 0,005 1 0,11 0,0102
535 75,49 3,498 3 735 0,08 0,003 7
540 82,00 3,800 0 82,00 7,699 8 740 0,06 0,002 8 0,06 0,005 6
545 87,65 4,061 8 745 0,04 0,001 8
550 92,44 4,283 8 92,44 8,567 4 750 0,03 0,001 4 0,03 0,002 8
555 96,44 4,469 1 755 0,02 0,0009
560 99:50 46109 99,50 92217 760 0.01 0.0005 0,01 0,000 9
565 101,36 4.697 1 765 0,01 0,000 5
570 102,04 4,728 6 102,04 9,457 2 770 0,01 0,000 5 0,01 0,000 9
575 101,43 4,700 4 775 0,01 0,000 5
780 0 0 0 0
Sum of 5 nm intervals (tristimulus values) Y 2157,92 100 —_ —_
(chromaticity coordinates: y = 0,407 4)
Sum of 10 nm intervals (tristimulus values) Y — — 1 078,97 100
(chromaticity coordinates: y = 0,407 5)
780
T S, (A)x VIA) x p(d)
_ 380
PA =380
3 Sp(A)x V(A)
380
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List of standards suppliers

ISO 3538:1997(E)

This annex gives a non-exhaustive list of suppliers of appropriate standards for the luminous reflection test

prescribed in 5.5.
Supplier Address Country
National Regearch Council Ottawa, Ontario K1A OR6 Canada
National Institute of Measurements Chengdu

Post Office Box 659

Dayi County,

Sichuan Province China
Laboratoire pational d'essais 1, rue Gaston-Boissier

75015 Paris France
Bundesanstplt fir Materialforschung und Unter den Eichen 87

Materialprifung (BAM) 12205 Berlin Germany

Physikalisch-Technische Bundesanstalt (PTB) Bundesallee 100

38116 Braunschweig Germany
National Office of Measures Orszag6s Meresuugyi Hivatal

Budapest Xili

Nemetvolgyi ut 37 39 Hungary
National Physical Laboratory Queens Road, Teddington

Middlesex, TW11 OLW United Kingdom
Color Lab (Henry Hemmendinger) 438 Wendover Drive

Princeton, NJ 08540 United States
National Institute of Standards.and Technology Gaithersburg, MD 20899 United States
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Partial list of secondary instruments

The following instruments are examples of suitable products available commercially. This information is given for
the convenience of users of this International Standard and does not constitute an endorsement by ISO of these

instruments.
Instrument's name and model Supplier's name and address Cauntry
Chroma Mgter Minolta Camera Co., Ltd. Japan
MINOLTA €R-200 Radiometric Instruments Operations
3-13, 2-Chome, Azuchi-machi Chuo-Ku, Osaka 541
Chroma Megter
MINOLTA €R-200
Handy Coldur Tester Suga Test Instruments Co., Ltd,
SUGA H-CT 5-4-14 Shinjuku, Shinjuku-ku
Tokyo 160
Handy Reflectance Meter
SUGA HA-R
Handy Trarfsmittance
& Reflectafice Meter
SUGA HA-TR
Tri-gloss BYK Labotron GmbH
Geretried Ggrmany
Pocket-glogs 20
Pocket-glogs 60
Pocket-glogs 85
Micro-glos$ 20
Micro-glos$ 60,
ReflectometerRB3 Br—B—tange-GmbH

Reflectometer RB20

Reflectometer RB60

Reflectometer RB85

Berlin
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