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Technik im Detail

•• Ink consumption, application 
weight and solids content
Later laboratory tests of the print 
samples and inks provided further 
interesting details. For example, the 
application weights in the case of 
the Cellaxy cylinders were always 
lower, which explains the lower ink 
consumption. However, the chan-
ged solids content of the inks, 
which was to be expected based on 
the ink formulas stated above, was 
not clearly linked to the ink saving. 
Likewise, no linear connection 
could be identified in the differen-
ces between ink consumption and 
application weight.

Consequently, there must be ano-
ther reason for how the same color 
intensity was achieved while apply-
ing less ink, besides ink transfer 
alone and the possibility of achie-
ving high-quality printing with lo-
wer reserves of additives.

Printing quality as a reason for 
potential ink savings

What was clearly evident with the 
pastel blue was significantly more 
visible in the strong red. Even with 

the naked eye, it could 
be seen that the print 
from the laser-engra-
ved cylinder was 
much smoother than 
with the electrome-
chanical engraving. 
This was even clearer 
under the magnifier 
and the microscope 
images indicate that 
the smoothness of the 
ink in the case of laser 

engraving could be the key to its 
success.

There are no transparent or less 
intensively colorized areas, referred 
to as “frog’s eyes” in their extreme 
form. Evidently, the more homoge-
neous and more closed ink film ge-
nerated by laser-engraved cylinders 
can achieve the color locus and co-
lor intensity faster with less ink 

than electromechanically engraved 
cylinders.

Mileage test with white on 
transparent OPP

The results with the chromatic co-
lors gave rise to the idea that further 
testing with white could deliver ve-
ry promising outcomes. Since white 
would be a promising candidate for 
the switch in terms of costs and 
consumption levels, the project 
team decided to continue the series 
of tests. Having decided to conduct 
a mileage test with white, it was dis-
covered that the existing test cylin-
ders were not suitable for this pur-
pose. The opacity delivered by the 
80-screen was too poor, which was 
also partly due to the ink available. 
The W&H team, 4Packaging and 
Stefan Beilenhoff jointly decided to 
use two new cylinders. The indust-
ry-standard 70/0/120° screen was 
selected for the electromechanical 
engraving, and a 70/1/20 µm screen 
for the laser engraving.

The actual mileage test was then 
conducted following exactly the sa-
me procedure as the above-menti-
oned tests. Instead of color inaccura-
cy, however, the opacity of the white 
areas was evaluated. Given there was 
a difference of just 0.9% in favor of 
electromechanical engraving, opaci-
ty can be considered equal.

Over the run length of 6000 m, 
the electromechanically engraved 
cylinder consumed 22.41 kg of ink 
– 18.4% more than the Cellaxy la-
sered cylinder, which only needed 
18.29 kg to complete the test. Since 
the same ink was used in both cases, 
the cost benefit amounts to 18.4%. 
For the reason provided, the solids 
content and application weight we-
re not measured. Since the tests 
with the chromatic colors had al-
ready shown that the smoothness 
has a considerable influence on 
achieving color intensity, it was lo-
gical to examine the print samples 
under a microscope. In the tests 
with white, a clear difference in 
smoothness can once again be 
identified. While the electromecha-
nical engraving is characterized by 
roughness and a slight tendency to-
ward “frog eyes”, the laser-engra-
ved cylinder is homogeneous and 
flawless. The print quality and par-
ticularly the smoothness of the 

printed ink can thus certainly be 
named as a reason why the laser-
engraved cylinders require lower 
application weights than electro-
mechanically engraved ones.

Summary

The test series demonstrated that 
cylinders lasered with Cellaxy can 
achieve significant ink savings. Alt-
hough the tests on chromatic colors 
used screen configurations that had 
been optimized for electromechani-
cal engraving, the laser engraving 
was able to achieve significant cost 
benefits, namely 26.9% and 46.2% 
ink savings respectively. In the test 
with white, the laser engraving 
achieved ink savings of 18.4%.

Looking at the big picture, it is 
particularly worthwhile using cy-
linders lasered with Cellaxy for ex-
pensive inks and inks where high 
consumption is expected. First and 
foremost, this certainly applies to 
white, metallic inks and effect coa-
tings, although the latter still has to 
be tested for savings potential.

In the case of inks with high area 
coverage, the use of directly struc-
tured cylinders is probably wor-
thwhile in most cases when the job 
size is appropriate. However, recou-
ping the additional costs for acqui-
ring the cylinders is a key conside-
ration and only in special cases will 
the improved smoothness alone 
justify laser direct structuring in 
copper from a quality perspective.

Finally, it should be mentioned 
that switching to this technology on 
a large scale may not be possible 
initially, as the system capacity on 
the market is low compared to the 
other processes for printing form 
manufacture in gravure printing.

Most things will remain the sa-
me. The form production and print 
shop experts will still have to get 
together to consider which engra-
ving technology best meets the 
customer’s quality and cost require-
ments for each order.

It has been proven that direct 
structuring in copper using the Cel-
laxy laser offers high potential in 
both respects. Whether or not cylin-
ders produced using the lasers and 
processes of other plant manufac-
turers offer the same or even greater 
potential is to be clarified else
where. [12670]
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Electro-mechanical 
engraving

Cellaxy

Application weight red 0,85 g/m² 0,61 g/m²
Application weight blue 0,48 g/m² 0,33 g/m²
Solids red 16,8 % 20,7 %
Solids blue 13,6 % 13,0 %


