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Coloured versus Grey Undercoats -
Trials with Interference Colours (Part 2)
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Figure 5: With white light, the four increments of white
to black are identifiable along with the colours. If the
same sample panel is irradiated with red light, yellow
and red change into white and/or light grey. Green and
blue do not reflect any red light, so they appear black.
A red base coat shows similar optical reactions over
coloured undercoats.
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Modern car paint usually consists of a 2-layer structure: the
base coat contains pigments for colours and effects, whilst
the clear top coat protects the base coat from mechanical and
chemical influences. In addition to coloured pigments, modern
car paints contain aluminium or interference pigments which
create different effects. Coloured pigments absorb part of the
incoming light and scatter the rest in all directions.

Results

Lucifer Red is a typical OEM colour; depending on paint
formulation, it can contain one or several interference
pigments. These ensure that the colour shifts through to yellow
when it is viewed more flush to the radiance. This can be read
from both the reflection curves and in the a*b* values. As the
two aforementioned devices are not equipped to perform flush
illumination, a geometry of 45°/as-15° can be used instead.
It corresponds in reverse to the light beam of geometry 60°/
as+15°. It must however be noted that this method depends
on the application: drawdown base coats show differences to
sprayout base coats. As long as application has been done in
the same way, the method can be used in all cases.

Certain quite mundane facts should be considered in
the assessment of the results. Firstly, the red base coat has
a similar effect on the light falling on it, as a red film lets
red light through. Secondly, the only light rays that can be
reflected from the undercoat are those that actually reach
it. Thus, the maximum is with a white undercoat and the
minimum with a black undercoat. Theoretically, grey colours
absorb equally across the entire spectral range. In practice
however, black pigments (Carbon Black) also contain colour
components: a carbon black with fine particles is bluer than
one with coarser particles.

In this way, the red light of the Lucifer Red will not be
reflected equally. The best result - in the sense of correlation
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Figure 6: Summary of the reflection curves of the grey graduations and the corresponding curves when spraying
Lucifer Red onto these graduations. Colour deviations from the reference are also identifiable over grey graduations.
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Figure 7: The colour lines (aspecular lines) in the sample also deviate from the reference sample over the grey graduations.
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Figure 8: The selected green samples (80:20 and 20:80 with white) reflect less in the red spectral range.

The reflections barely differ from the reflections of the reference when the base coat is applied onto it.
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Figure 9: The best correlations arise when Lucifer Red is applied over green. All mixtures of green with white show
as undercoat colours with colour values strongly approaching the value of the reference sample.
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Figure 10: The colour values are summarised as lines from 45°/as-15° to 45°/as110°. Significant deviations can be seen
from the reference colour Lucifer Red, particularly in the area far from the radiance.
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with the reflection curves — was found with Dark Grey, when
the sample was viewed and measured close to the radiance
(45°/as15°) (Figure 6). The lighter and darker grey colours
resulted in significant deviations from the reflection curve
of the reference. The assessment of the a*b* colour values
furthermore showed the side drifts of the colour value at
larger differential angles from the radiance (Figure 7).

The rather mundane facts also apply to a coloured
undercoat: the only parts that can be reflected are those
that are not absorbed. A green undercoat colour reflects in
the green spectral range while it absorbs the light rays in
the red area. If the reflection curves in the green trial colours
are compared with those of the reference colour, it becomes
clear that less is reflected in the red area (Figure 8). The a*b*
colour values of the sample over the green undercoat show
good correlations with the colour values of the reference at all
measured geometries (Figure 9).

In contrast to this, great deviations arise when the
base paint is over red and the mixtures with white. This is
particularly true for geometries far from gloss. It can be
seen here that different reflection parameters influence the
overall colour impression significantly, i.e. when the red of
the undercoat deviates from the red of the base coat, there
is a colour shift. The mixtures of red mixed paint with white
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Figure 11: Also the colour lines of the sample (aspecular lines) over the red-violet undercoat drift from the reference
colour at geometrics far from gloss. The deviations are less in comparison to those over red. The reason lies in the

lower spectral band in which the red-violet sample reflects.
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show the typical behaviour of a lightening range: the chroma
increases with the addition of white firstly up to a weight
ratio of the mixed paint of 60:40. At the same time, the yellow
proportion of the colour decreases. The resulting colours
deviate significantly from the reference sample (Figure 10).
Similar results arise when using red-violet and the
mixtures with white as an undercoat colour. With red-violet too,
the colour drifts towards blueish when the red-violet mixed
paint is lightened with white. In contrast to the red graduations,
the reflections of the blue-violet graduations are within the
reflections of the base coat. Also with red-violet, the resulting
colours deviate from the reference sample, particularly in
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Figure 12: The colours in the raindrops are manipulated
by breaks and reflections. This is typical behaviour for
interference colours.
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Figure 12: Two different procedures: Kuncai Stellar Green as a pure tone on a black undercoat and alternatively
Kuncai Stellar Green mixed with black. In the mixture with black, parts of the reflected light are absorbed, while the

black undercoat absorbs only the light that reaches it.
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the geometries far from the radiance. Overall however, the
deviations are less than with the red mixtures (Figure 11).

Summary

The colour of an undercoat - for example of a filler - has a
decisive influence on the overall colour impression when the
paint layer over it is transparent. This type of paint system is
often found in automotive applications. There, base coats are
used on grey or coloured fillers.

The overall colour impression then depends on the
choice of colour and also on the choice of grey tone. If the
colour of the filler does not correspond exactly to the colour
of the base paint, the colour changes.

A filler can only reflect light rays in accordance with its
pigmentation. Applying a red base coat on a green filler at
first seems absurd. But as the green filler reflects equally little
in the red spectral range, it barely affects the colour of the
base coat in this range. Red or red-violet filler colours have a
stronger influence on the red base coat and shift the overall
colour impression. (U



