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General: advice on colour, colour vision and shade settings

What is colour?

The English physicist Isaac Newton discovered the colour spectrum in 1704 by focussing a
beam of light through a small hole in a darkroom and observing the beam as it passed
through a prism (as illustrated on our picture).

He saw how the white light divided into its spectral colours.

In physics then, colour is the part of light which an object reflects (throws back) while the
other colours, which it retains (absorbs), remain unseen.

This means that the statement, 'roses are red', is incorrect because roses actually contain
all of the other colours except red. The red colour spectrum is shone back into the eye of
the observer and it is the brain which recognises the colour as 'red'.

By using a measuring device, such as a colour computer, you can measure the reflected
wavelengths of visible light:

Violet from 380 nm (nanometre)
Blue from 450 nm

Green from 500 nm

Yellow from 600 nm

Orange from 650 nm

Red from 700 - 760 nm
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The human brain, however, is not a colour computer. It is unable to directly recognise the
wavelengths of reflected light as colour. Rather, an extremely complicated switching pro-
cess occurs between the eye and brain and corrections made by the brain, which transform
electromagnetic radiation into information that we can understand, namely a 'colour’ im-
pression.

Why is that?

Colour vision is so crucial for our survival that we have developed certain automatic ad-
justments as we have evolved, which we use to judge colour.

One example would be: a piece of paper gives off less light at twilight than a piece of coal
does in the midday sun. Yet, we always perceive the paper as white and the coal as black.
The reason for this is that the brain always measures colours against the background. Ab-
solute colour impressions are not processed then, but rather the differences between col-
ours. Even green grass is perceived as green by our brains in twilight although the colour
might ideally be determined as grey from a physics point of view.

The brain basically tricks us by interpreting colour automatically.

Colour vision:

Colour is perceived by the eye's fundus using 3 kinds of colour-sensitive receptors called
cones. Together with the rods, which are used to perceive black and white vision, colour is
passed across the optic nerve to the brain where the information is converted into colour
impressions.

This also means that we will perceive two different-sized surfaces differently even if both
are coated in the same colour.

The reason for this is the way in which the object is mapped onto the eye's retina, what we
call the "field of vision". When different sized samples are compared, differences in colour
result which are subject to the field of version, since the cones and rods are distributed
differently across the retina.

Another phenomenon is lateral inhibition. If two equally large surfaces that are coated in
the same colour are not placed directly next to each other, but instead with a little room in
between them (gap), differences in colour appear due to the effect that shadow has on
them.

Depending on which eye maps the gap onto the retina and adds it to the colour impression,
either the right or left surface appears lighter or darker.
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Different types of light also influence the colour impression. One example is metamerism
(multiple vision). Two colours; both look the same in daylight but appear different in neon
light. Reason: the two colours were designed using different pigmentation and/or dyes, or
using different proportions in the quantity of the base paints. When adjusting a colour
then, you either have to take the surrounding light into consideration or you have to adjust
the colour itself and make sure that the colour changes as little as possible when exposed
to different light sources.

The colour impression therefore depends on many different factors:

e the object with its surface structure (flat, rough, matt, shiny, etc.)

the light/kind of light

the visual angle and the location

the observer, since colour perception is different for each person. Colour blindness,
that is a red-green deficiency, is also quite common.
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Test out your colour vision. What number can you see?
(solution 49)

It requires a lot of experience and a good eye for colour to recognise colours and interpret
the impression they make.

Shade settings

Shade settings at Hesse are mainly adjusted using the latest colorimetry in D65 light
(standardised daylight) while taking into consideration the lowest possible colour change
during exposure to different light sources, measured in accordance with CIELab. The paint
is then always applied onto the test sheet using the same parameters, such as consistent
layer thickness or the same application technique, and is then dried and measured.

The painter is also only able to produce consistent colour results under consistent pro-
cessing conditions.
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Metallic shade settings specified by master templates can only be set using colorimetry if
the metallic type of the template is First identified. This takes up a lot of time and effort
which is why metallic colours are usually adjusted by eye. The visual effect of metallic
paints not only depends on the type and subtlety of the effect used, but also on the nu-
ances provided by the pigments chosen. Dyes can also be decisive as well as how the me-
tallic paint is applied, and, if required, the final coat too.

Therefore, depending on the effect and shade, metallic paints can only be roughly adjusted
to match a template.

Specific advice:

Non-standardised and printed colour registers vary according to their date of manufacture
and edition. Even when standardised colour registers are delivered regularly, visual dis-
crepancies cannot be ruled out when you compare them with previous editions.

Before work on a project is begun, all participants must compare their colour templates. If
you need a particular shade from a colour register, then please send us your template for
re-adjustment. Order the quantity you will need to design the object in one order, since a
one hundred percent colour match cannot be guaranteed for different master batches
even when using the latest, computer-aided measuring methods. This also applies to many
other products used daily such as textiles, carpet rolls, sanitary ware, wall tiles, etc.

Please note:

The present information is advisory in nature. It is based on the best knowledge and on care-
ful inspection in accordance with the current level of technology. Legal obligation cannot be
derived from this information. We also refer to our terms and conditions.

The Material Safety Data Sheet according to the regulation (EC) No. 1907/2006 is available.
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