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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document specifies not only the total luminous transmittance of colourless and transparent
plastics that have been covered by ISO 13468-1, but also specifies the transmittance of translucent
materials such as opal sheets and the reflectance of materials such as translucent and/or opaque sheets
or films.
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Plastics — Determination of total luminous transmittance

and reflectance

1 Scope

This document specifies the determination of total luminous transmittance and total luminous

refle .
filmg and sheets.

Fluofescent plastics and chromatic colour plastics are not covered by this document.
The scope of ISO 13468-1 shows that ISO 13468-1 covers planar transparent and

coloufrless plastics. The method in this document provide the way to trap diffusedylight and cover
tranglucent and opaque plastics.

ormative references

The following documents, in whole or in part, are normatively/referenced in this docum
indigpensable for its application. For dated references, only the edition cited applies. I
referfences, the latest edition of the referenced document¢(including any amendments) appl

ISO 491, Plastics — Standard atmospheres for conditioning and testing
ISO/CIE 11664-1, Colorimetry — Part 1: CIE standard colorimetric observers

ISO 11664-2, Colorimetry — Part 2: CIE standard illuminants

3 Terms and definitions
For the purposes of this document; the following terms and definitions apply.

ISO gnd IEC maintain terminelogical databases for use in standardization at the following ¢

— ISO Online browsingplatform: available at https://www.iso.org/obp

— IEC Electropedia‘ available at http://www.electropedia.org/

3.1
total luminous transmittance
Ty

ue or discs,

substantially
s to measure

ent and are
For undated
es.

ddresses:

ratio| 0fthe transmitted luminous flux to the incident luminous flux when a collimated b

eam of light

passes through a specimen

3.2
total luminous reflectance

Pt

ratio of the reflected luminous flux to the incident luminous flux when a collimated beam of light

reflected on a specimen

4 Principle

When evaluating the total luminous transmittance of light diffusing material, the scattered

light will go

toward the edge of the specimen by its light diffusing property. This method intends to collect scattered

© IS0 2020 - All rights reserved
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light from the edge of the specimen toward inside of the integrating sphere. This method is suitable for
not only light diffusing materials but also clear materials.

This method can also evaluate total luminous reflectance of clear, translucent or opaque materials.

NOTE
sum of total |

5 Appar
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recorder (s¢
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have sharp
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5.6 The w
wavelengths
inner wall o
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5.7 Theli

uminous transmittance and total luminous reflectance will be 100 % or around.

atus

ports, and a photometer comprising a photo-detector, signal processor and display
e Figure 1).

rht source and the photometer shall be used in conjunction with a filter to proyide an o
Ing to the photopic standard luminous efficiency V(A) (as defined in ISO/CIE 11664-1), 4
to the colour-matching function y (A) specified in ISO/CIE 11664-1 urider CIE star

65 as specified in ISO 11664-2. The output of the photodetector shall'be proportional t
k, to within 1 % of the incident flux, over the range used. The spectral and photon]
cs of the light source and photometer shall be kept constant dufing measurements.

tal port area (sum of area of the port a, b, c and d) shall not exceed 4,0 % of the int
ea of the sphere. It is desirable for the diameter of, intégrating sphere to be not less
e big enough for a specimen to pull together the scatter light to the thickness direction
ough.

b, b and c shall be centred on the same great“circle of the sphere. The angle between li
hall be 14 °. Where the line ac means the-line which links the centre of port c to the cen

he line bc means the line which links the centre of port b to the centre of port c. Port d
great circle on the sphere with parta; b and c.

bht source and its associatedvoptical system shall produce a collimated light beam, n
kes an angle of more than 0,05 rad (3°) with the beam axis. The centre of light flux sh
precisely with the centrejof the port a. The cross-section of light flux shall be circula

age. The diameter ¢flight flux at the port a shall be 0,5 to 0,6 times of specimen, exclt

i
opreﬂectance for opague specimen.

hite referencé-which is attached on the port c¢ shall have the even high reflectance fi
of the yisible ray. Barium sulfate and Polytetrafluoroethylene (PTFE) are suitable
f the integrating sphere shall have a coating applied that has the same reflectance as a ¥

When evaluating the specimen which has almost zero absorption of light such as PMMA milky white,

ating

nit or

1tput
Vhich
dard

o the
etric

brnal
than
f the

he ac
re of
shall

b ray
1l be
- and
iding

br all
The
vhite

httrap which 15 attached on the port b or portc shalt absorb [ight completely witen por

port c doesn’t have specimen nor white reference attached.

bor

5.8 When the specimen has higher haze and higher thickness, specimen shape shall be circular and
loaded with specimen holder specified on the Figure 3. The inner surface of specimen holder shall have
metallic luster. Because the specimen holder can collect scattering light which go toward the edge of the
specimen.
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5.9 The photometer is attached on the port d. The photometer shall be fitted with baffles to prevent
light falling on it directly from the specimen.

Key

1 orta

2 ortb

3 ortc

4 ort d: photometer
5 incidentlight

Figure 1 — Apparatus (integrating sphere and ports)

6 $pecimen

6.1 | Specimen shall be machined from film,sheet, injection moulded article or compression moulded
article. Specimen shall be flat. The thickness of specimen shall be original thickness.

6.2 | There are two types of the specimien.

6.2.1 For the test without spedimen holder, see Figure 2.

Key

1 specimen
2 inner surface of integrating sphere

Figure 2 — Specimen without specimen holder

Diameter of the specimen shall be the range from 1,7 to 2,0 times of the diameter of the port.

This type covers the specimen which has thinner thickness than 10 % of the diameter of the port, or
lower Haze than 30 %.

© IS0 2020 - All rights reserved 3
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6.2.2 For the test with specimen holder, see Figure 3.

3

Key
1 specime
2 inner sul
3  specime
4  metallic

If the thickn|

L
1 2
1
face of integrating sphere
L holder
surface

Figure 3 — Specimen with specimen holder

is more tha

ess of specimen is thicker than 10 % of the diameter of the poft and the haze of the spec
30 %, specimen shall be set in the specimen holder. Edge‘of the specimen shall be pa

with white [paint which does not affect the specimen. The specimefi shall be attached tightly t
inner surfade of the specimen holder. The scattering light which.goes toward the edge will go to
the inside of integrating sphere by the specimen holder and white paint.

6.3 Speci
blemishes,

6.4 Three

7 Condit

7.1 Prior
(50 + 10) U
length of tin
equilibrium

NOTE 16
can be used.

7.2 Setup

ens shall be free of defects, dust, grease, adhésive from protecting materials, scratche
nd shall be free from visibly distinct internalvoids and particles.

lioning

to the test, condition thé specimens in accordance with ISO 291, at 23 °C + 2 °(Q
relative humidity, ufiless otherwise specified in the applicable material specification,
le dependent on the’specimen thickness and material such that the specimens reach thd

imen
nted
b the
vard

b and

specimens shall be taken from each sample of a given material unless otherwise specified.

and
for a
rmal

h is usually;sufficient for specimens less than 0,025 mm thick. For thicker material, more than 40 h

thé'apparatus in an atmosphere maintained at 23 °C + 2 °Cand (50 = 10) % relative hun11dity.

8 Procedure

Total luminous transmittance and reflectance shall be evaluated by the following procedure.

a)

instrument reading is 100.

b)

flux (t,).

white reference. Then, read the instrument reading as incident light flux in the light trap (z5).

Put the white reference on the port b and port c, and adjust the standard incident light (7) as the

At the status of a), put the specimen on port a and read the instrument reading as transmitting light

Then maintain the white reference on the port c, and put the light trap on the port b instead of

© IS0 2020 - All rights reserved
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d) Then putthe white reference on portb instead of the specimen, and put the specimen on port c instead
of white reference. Then, read the instrument reading as reflection light flux (z,). On this procedure,
specimen shall be covered by light trap or black felt unless otherwise the specimen is opaque.

Table 1 — Conditions of evaluations of luminous transmittance and reflectance

Porta Portb Portc Portd
Procedure a) Vacant White reference White reference photometer
Procedure b) Specimen White reference White reference photometer
Procedure c) Vacant Light trap White reference photometer
Procedure d) Vacant White reference Specimen with light |photomefter
trap

9 (alculation procedure

Tota

whet

1

NOTH

10 ]

luminous reflectance and total luminous transmittance are derived by Eormulae (1) 3

. is the total luminous transmittance (%);
. isthe total luminous reflectancé (%);

1 is the standard incident light;

', is the transmitting lightflux;

'3 is the incident lightflux in the light trap;
, is the reflection light flux.

See Annex B for derivations of Formulae (1) and (2).

Precision

Inte

1CA L7900 9 1

115 4 ol 1. | £ 1 1o, | £ 4l 43 £
1IdUU1 (]LUly 1idis UadstTUu Ull 10U J7 4974 11Idavil 11IULU DUTUIL 4dlllItveu 4dl UIIcvc Uit Ul

nd (2).
(W
(2)
publication.

Measurements example of total luminous transmittance and total luminous reflectance are shown in
Table A.1, Annex A.

11 Expression of results

Total luminous transmittance and total luminous reflectance shall be calculated to a decimal one
column, and shall be expressed in accordance with following example.

EXAMPLE  t,=60,2 (%), p; = 39,5 (%)
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12 Test report

The test report shall include at least the following:

a)
b)
0)
d)
€)
f)
g)
h)

a reference to this document, i.e. ISO 26723:2020;

name, type, thickness, size and shape of specimens;

evaluation type (transmittance, reflectance or both);

light incident surface if the surface property or appearance is different between two faces;

averagg

evaluation results o1 three specimens;

model number and manufacturer of the equipment;

othern

evaluat

ticed issue which is out of the scope of this document;

on date.
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https://standardsiso.com/api/?name=3f611f3d0e5e4c07231a6a2524fcae11

IS0 26723:2020(E)

Annex A
(informative)

Measurement examples of total luminous transmittance and total

luminous reflectance
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is fix]

Edgd
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high
the i
will |
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Characteristics of this method

nt diffusing materials, like translucent plastics used for the cover of lighting fixture, a

ISO 13468-1, evaluating results are often shown lower than actual performance)
ency of the integrating sphere or edge-loss (edge-loss: light flux which scatter away fT
e specimen.) This document aims to maximize efficiency of the integrating sphere and
-loss.

efficiency of the integrating sphere is better as the opening rdtio of the integrating
of the opening area to the area inside the integrating sphere) is-smaller.

Fically, integrating spheres with diameters of 150 mm to300 mm are available and usg

magnitude of edge-loss depends on specimen size, specimen thickness, optical
smittance and diffusing property) and the diameter, of incident light flux. Edge-loss wi

ed.

e evaluated
because of
om the edge
minimizing

sphere (the

d.

properties
|l be smaller
nt light flux

-loss is the phenomenon that incident light'scatter from the edge of the specimen thro
[ransmitting in the inside of the specimen. So, edge-loss will be higher when the s
b1 transmittance and/or higher diffusibility. Hence, edge-loss will be smaller when the
hcident light flux is smaller, because the distance from incident light to the edge of t}
pe longer, and the amount of light which reaches the edge of the specimen from incidg
Pase.

ecimen has
diameter of
e specimen
nt light will

lﬂ’gh diffusing
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A.2 Measurement examples of total luminous transmittance and total luminous
reflectance

Table A.1 — Measurement examples of total luminous transmittance and total luminous

reflectance
Total luminous Total luminous
Material Colae Thickness transmittance reflectance (Tt:pg
mm T, Pt 2
% %
PMMA Clear 3 92,6 74 100,
PMMA White 2 9,8 89,4 99,2
PMMA Milky white (High 5 71,6 26,8 98,4
transmittance A)
PMMA Milky white (High 2 75,2 279 102,9
transmittance B)
PMMA Milky white (Middle 5 56,0 42,6 98,4
transmittance A)
PMMA Milky white (Middle 5 41,7 57,7 99,4
transmittance B)
PMMA Milky white (Low 5 229 78,1 101,4
transmittance A)
PMMA Milky white (Low 3 30,4 70,9 101,38
transmittance B)
PC Milky white (Low 2 34,8 59,5 94,3
transmittance)
PC Milky white (Low 5 30,3 61,0 91,3
transmittance)
PVC Milky white (Middle 2 54,4 44,4 98,9
transmittance)
PVC Milky white (Middle 3 479 47,4 95,3
transmittance)
PVC Milky white (Middle 5 41,5 471 88,4
transmittance)
Film 1 Translucent 232 89,8 8,4 98,2
Film 2 Translucent 352 73,8 24,6 98,4
a  Expressefl in pum.

A.3 Measurement examples of the difference between ISO 13468-T1 and this
document

Measurement examples of the difference between ISO 13468-1 and this document are shown below
Table A.2.

For clear specimen and relatively thinner milky white PMMA (2 mm thickness or around), measurement
results are similar between these two methods. But for thicker milky white specimen (6mm thickness
or around), difference of measurement results between these two methods tend to increase. Especially,
for high transmittance milky white specimen is easy affected from edge-loss, because incident light is
easy to reach the edge of the specimen.

8 © IS0 2020 - All rights reserved
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