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TJ Perspective: TESTING METHODS

AApppplliiccaattiioonn::  A brief presentation of this new method
will be valuable for those within the paper industry
who are trying to understand why there is more than
one standard procedure for measuring gloss. 

In November 2004, a new ISO standard was published for the
determination of paper gloss at a specular angle of 20°.

This method,which is essentially the same as the corresponding
TAPPI method, is particularly suitable for high-gloss papers and
boards. It is a complement to the two ISO Standards previously
published, which are more suitable for matte and low-gloss
papers and boards.

The three methods have the same
basic ISO number, but they are published
as separate parts with the following 
designations:

• ISO 8254-1: 1999
Paper and board—Measurement
of specular gloss—Part 1: 75º
gloss with a converging beam,
TAPPI method

• ISO 8254-2: 2003
Paper and board—Measurement
of specular gloss—Part 2: 75º
gloss with a parallel beam, DIN
method

• ISO 8254-3: 2004
Paper and board—Measurement
of specular gloss—Part 3: 20º
gloss with a converging beam,
TAPPI method

As the titles indicate, Parts 1 and 3 are
based on—and are essentially the same
as—the corresponding TAPPI methods.
The major difference in application of
these two parts is illustrated in FFiigguurree  11,
which shows the gloss measured at 20°
in accordance with Part 3 plotted against
the gloss measured at 75° in accordance
with Part 1 for a collection of papers cov-
ering a wide gloss range.

In this figure, it is evident that the
measurement at 20° is very insensitive to
differences between matte and low-gloss
papers. The value at 20° only varies
between 0 and 10 gloss units while the
value obtained at 75° varies between 0
and 80 gloss units. For high-gloss papers,
however, it is the 20° gloss measurement

that is the more sensitive. In this case, the value varies between
10 and 100 gloss units, while the 75° gloss value varies only
between 80 and 100 gloss units.Although each of the methods
can be used on all papers, it is clearly advisable to use the 75°
method for low-gloss materials and the 20° method for 
high-gloss materials.

The fact that there are two standards for measurement at 75°
is a reflection of political and cultural differences rather than
optical differences. In Europe, in particular, the German 
DIN-standards are widely used, and it was felt within the
ISO/TC6 committee concerned with test methods for paper,

board and pulps for global use that there
was justification for standardizing both
the TAPPI and DIN methods.

These two methods differ only slightly
in their application for low-gloss papers,
but they give significantly different
results, as shown in FFiigguurree  22.This is due
not only to the difference in the geometry
of the incident light, but also to a differ-
ence in the angle of acceptance, i.e. the
area of the paper from which the detector
accepts and measures the reflected light.
A detector having a larger angle of accept-
ance around the specular angle collects a
larger amount of the light diffusely
reflected from the surface of the paper,
and this means that it yields a higher gloss
value. It is therefore important to state
which of the two methods has been used.

It is also important to note that there
are slight differences in the definitions of
the different gloss scales, due also to the
traditional differences between the DIN
and the TAPPI approaches. Each gloss
scale is defined in relation to a polished
black glass that is assigned a value of 100
gloss units. The definition is, however,
related to black glass of a specified refrac-
tive index, n, at a specified wavelength,
l, and, as indicated in TTaabbllee  II, there are
slight differences in the specified values.

It is planned to propose a change when
Part 1 is next revised in order to 
eliminate the sodium-D line, which is no
longer used as a standard in other optical
contexts, and to relate all three parts of
the ISO Standard to the helium-D line.

At the 75º geometry, this change in 
reference wavelength from 589.3 nm to
587.6 nm has an insignificant effect on
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1. Gloss at 20° plotted against gloss

at 75°, showing that the measure-

ment at 20° is much more sensitive

for high-gloss papers than the meas-

urement at 75°.
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2. Gloss at 75°according to DIN plot-

ted against gloss at 75°according to

TAPPI.
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data available indicate, as shown in
FFiigguurree  33, that it gives values similar to ISO
8254-3, but that it is not as sensitive as
the 20° measurement for high-gloss
papers and boards. TJ
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the gloss scale. For
typical glass sam-
ples, the refractive
index changes by
less than 0.0001
between 589.3 nm
and 587.6 nm.
Changing the defi-
nition from n =
1.540 at 589.26 nm
to n = 1.540 at
587.6 nm results in
a change of less
than 0.02 gloss
units in the gloss
scale for measure-
ments at 75º.

The difference
in refractive index
has a much greater
effect, however,
particularly at 20°, and, since the TAPPI
method at 20° specifying n = 1.540 is
well established, it has not been possible
to change this specification and to relate
all the methods to a glass of the same
refractive index.

In fact, it is difficult to obtain black
glass with exactly the desired refractive
index, which means that the instrument
maker should assign a calibration value
to the glass standard supplied with the
instrument, taking into consideration the
refractive index. These values are calcu-
lated on the basis of the Fresnel equa-
tions.

Because of the differences in the spec-
ifications and the differences in the

dependence on the refractive index at
different angles, a black glass reference
tile cannot have the same value for all the
different parts of ISO 8254. TTaabbllee  IIII
shows for a range of black glass plates
with different refractive indices the gloss
values that would be assigned to them
for use in the different parts of the
Standard.

There is an additional gloss Standard
in use in Europe where measurements
are made at 45° with a converging beam
according to the DIN method, but this
has not been considered for publication
as an ISO Standard because there is insuf-
ficient evidence showing the merits of
making a measurement at this angle.The
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3. Gloss at 75°according to DIN, at 45°

according to DIN and at 20° according

to TAPPI plotted against gloss at

75°according to TAPPI.

I. Characteristics of the black glass standard.

MMeeaassuurreemmeenntt BBLLAACCKK  GGLLAASSSS==110000
SSttaannddaarrdd aannggllee nn λλ nnmm
ISO 8254-1 75° (TAPPI) 1.540 589.3 Na-D
ISO 8254-2 75° (DIN) 1.567 587.6 He-D
ISO 8254-3 20° (TAPPI) 1.540 587,6 He-D

II. Gloss values assigned to black glass reference standards

of different refractive indices for use with the different

parts of ISO 8254.

RReeffrraaccttiivvee  iinnddeexx IISSOO  88225544
ooff  ppoolliisshheedd  bbllaacckk PPaarrtt  11 PPaarrtt  22 PPaarrtt  33

ggllaassss  ssttaannddaarrdd 7755°°,,  TTAAPPPPII 7755°°,,  DDIINN 2200°°,,  TTAAPPPPII
1.567 101.7 100.0 107.9
1.550 100.6 99.0 102.9
1.540 100.0 98.3 100.0
1.530 99.3 97.7 97.1
1.520 98.7 97.0 94.2
1.510 98.0 96.4 91.4

www.tappi.org

