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The HelioFlex F2000 con-
sists of the basic machine

and an external filter unit. Addi-
tional units for cooling, for ex-
ample, are not required. The
machine bed and bearing blocks
are cast parts, while the machine
feet are cast in concrete. This
design ensures maximum stab-
ility. The basic machine com-
prises the machine electronics,
PC, laser and compressor. Op-
eration is via a touchscreen. The
filter unit contains a vacuum
cleaner with upstream active
carbon filter and a vacuum
pump.

The HelioFlex has a symmet-
rical design, which means that
the bearing blocks of the imag-
ing cylinder can be moved sym-
metrically and hold the cylinder
in a central position by means of
pivot mounts. The bearing
blocks are motor-driven. This
ensures that imaging cylinders
and sleeves can be exchanged
quickly.

At the heart of the F2000 is
an innovative high-perform-

HelioFlex F2000 – A new milestone
in flexo CtP development

Hell Gravure Systems is the world’s leading supplier of systems
for digital engraving of gravure forms. The experience which Hell
has gathered from the development, production and support of
over 1000 HelioKlischographs is now going into the production
of flexo block plates. The HelioFlex F2000 is equipped with the
first multi-channel fiber laser, a feature that halves exposure
times. Hell’s know-how in processing rotational printing forms
is reflected in the exceptional sleeve processing concept.

ance fiber laser head, which sets
new standards in terms of beam
quality and exposure speed.
When processing sleeves in par-
ticular, it offers unique advant-
ages in terms of handling, pro-
cessing speed and quality.

The modular design and con-
struction of the HelioFlex F2000
means it can be upgraded easily
for direct reliefing. The open
system technology supports
both TIFF and LEN data. This en-
sures that the F2000 can be
integrated easily into existing
environments.

Materials

The HelioFlex F2000 processes
digital flexographic plates using
»Laser Ablation Mask System«
technology. This technology re-
moves the black lacquer – the
LAMS layer – by means of the
laser. The exposed mask on the
surface of the block replaces the
film employed in conventional
technology. All the usual opera-

tions such as pre-exposure,
main exposure and washing off
remain unchanged. All major
makes of plates over the thick-
ness range 0.76–4.7 mm can be
processed.

For exposing plates, Hell pro-
vides six vacuum cylinders of
diameters 300 to 1200 mm and
widths up to 1600 mm. Custom-
ised dimensions are also poss-
ible. The vacuum cylinders can
be changed by the customer in a
matter of minutes. The cylinders
are supported by pivot mounts.
The flexographic plate is secur-
ed on the imaging cylinder by
means of a vacuum and, if ne-
cessary, by additional adhesive
tape.

If necessary, sleeves are
slipped onto an adapter sleeve
outside the machine and onto
the air cylinder. The air cylinder
is held in the HelioFlex by means
of pivot mounts. Air cylinders
with circumferences of 300 to
1200 mm and face widths of
400 to 1600 mm are supported.

The fiber laser
technology

The fiber laser technology is still
relatively young. Up until now
this type of solid-state laser has
been used primarily in commu-
nications technology. Fiber
lasers have a number of advant-



○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

The fiber laser is of compact design. The fiber functions
as both resonator and transport medium.

ages over conventional solid-
state and semiconductor lasers.

The fiber laser uses laser
diodes as a pump source. The
diode beam is injected into a
specially prepared optical fiber
which is several meters long.
The fiber is constructed in such
a way that it acts as a laser re-
sonator and produces a stable,
constant laser beam in the same
way as a high-efficiency solid-
state laser. The fiber also serves
as a means for transferring the
light to the processing location.
Simplifying matters, you could
say that the fiber laser converts
the low-quality laser light from
the laser diodes into laser light
of the very highest quality.

The fiber is around 300 µm
thick, several meters long and is
sheathed in a protective layer
known as cladding. The largest
part of the fiber accommodates
the pump core into which the
external pump light is injected.
The laser core, which is only a
few µm thick, is the actual active
part of the laser. This area func-
tions as a laser resonator. In
other words, it is doped with
material capable of generating
laser light. The special construc-
tion also prevents the generated
laser light being beamed back to
the pump source.

The laser light emitted by the
pump source (laser diodes) has a
wavelength of approx. 915 nm.
This light is injected into the
pump core. Total reflection at
the pump core/cladding inter-
face and pump core/laser core
interface bundles the light when
it travels through the fibers in
the laser core. The pump light
excites the laser core material
capable of generating laser
light. This in conjunction with
the resonator properties of the
pump core produces a control-
led, stimulated emission of light
in the form of the laser effect
(Light Amplification by Stimul-
ated Emission of Radiation).
Monochromatic and coherent
laser light of the very best quali-

ty and with a wavelength of
around 1110 nm emerges at the
end of the optical fiber.

The advantages
of the eight-channel
fiber laser

The HelioFlex F2000 supports
up to eight independent fiber
lasers. Each channel has a power
output of 7.5 W, giving a total of
up to 60 W. The wavelength of
the emitted light is 1110 nm. This
corresponds to the wavelength
of conventional YAG lasers.
More powerful modules are in
the development stage. These
will make it possible in the
medium term to produce high-
quality flexographic plates us-
ing direct reliefing. The Helio-
Flex F2000 has already been
prepared for this application.

The compact design of the
fiber laser, which uses the optic-
al fiber as a transport medium,
makes the unit relatively insens-
itive to vibration. Unlike con-
ventional units, no special
foundations are required. The
unit can be used with ease in
multi-story buildings. What is
more, the fiber laser requires no
maintenance. No lamps need to
be exchanged or mirrors adjust-
ed.

One of the advantages of the
fiber laser is its high 50 percent
efficiency. With an output
power of 60 W, only 120 W of in-
put power in the form of elec-
trical energy needs to be
supplied. No water cooling is re-
quired. This saves considerable
electrical energy compared with
conventional systems.

The F2000 exposes screens
over the range 30–60 dots/cm
with an adapted write resolution
of 500–1000 l/cm (corresponds
to 1270–2540 dpi). The write re-
solution is achieved by adapting
the feed increment and spot size
to the resolution of the file being
exposed. Depending on the ex-
posure file, the feed and effect-

ive spot size can be infinitely
adjusted over the range between
10 and 20 µm.

One of the major advantages
of the fiber laser is its long depth
of focus. The fiber laser has a
depth of focus which is 3 to 15
times longer than other lasers.
This is particularly important in
practice! Unevennesses can
sometimes occur on the surface
of the block plate due to dust in-
clusions or air bubbles. If the
depth of focus of the record
beam is too short, this can result
in the black lacquer not being
removed completely. Poor con-
centricity of sleeve cylinders
can have the same result. The
long depth of focus significantly
increases the tolerance and,
consequently, the process reli-
ability. The effects described
above are therefore far less com-
mon on the F2000 than on units
employing laser diodes featur-
ing very short depths of focus or
YAG lasers which also have a
short depth of focus.

The fiber laser generates a virtually ideal laser light.
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One significant advant-
age when exposing
sleeves is that small
cylinders are exposed
at a higher speed.

The open interface
allows the HelioFlex
F2000 to be integrated
easily into existing
systems.

Exceptional exposure
speed

The F2000 has an exceptionally
high exposure speed! An area of
1 m2 is exposed in only around
12 minutes. The screen or the
write resolution used for expo-
sure is unimportant. This figure
applies for all sleeves and plates
which are exposed over their
full circumference.

If a plate only partially covers
the imaging cylinder circum-
ference, this will result in an un-
avoidable »rotation delay« in-
side the gap. To reduce this, full
use should be made of the entire
circumference of the cylinder
wherever possible. Since this
naturally applies for all makes
of imagesetter, cylinders that
are matched to the order struc-
ture will increase the product-
ivity of the output device. Hell’s
portfolio therefore includes dif-
ferent sizes of imaging cylinder,
including customized ones.

The recording head travels
with fast crossfeed over areas
which do not require exposure
and thereby reduces exposure
times. The saving averages
around 25 percent.

Speed advantages
for sleeves

The F2000 exposes at around
twice the speed of conventional
imagesetters. When exposing
sleeves, this factor becomes
even larger, since the F2000
runs at higher speeds where
small diameters are involved.

Unlike the F2000, other units
do not adapt the rotational
speed to the sleeve diameter. In-
stead, all cylinders rotate at the
same speed. Consequently, large
sleeves rotate at high surface
speeds, whereas small sleeves
rotate at low surface speeds.

To apply the laser energy
required to remove the LAMS
layer, these units adapt the laser
power to the sleeve diameter.

Large sleeves = high laser
power, small sleeves = low laser
power.

The laser power on the plate
directly affects the productivity
of an imagesetter, however.
High laser power = high pro-
ductivity, low laser power = low
productivity. This explains the
design drawback of these units
when processing sleeves. Large
sleeves = maximum productivi-
ty, small sleeves = low product-
ivity.

The F2000 adapts the rota-
tional speed (and not the laser
power) to the sleeve diameter in
question. Exposure is therefore
always performed at full laser
power, i.e. maximum product-
ivity.

Quality benefits
for sleeves

The HelioFlex F2000 can expose
in both helical and polar lines.
This ensures that it meets both
speed and quality requirements
equally. Helical exposure is
faster than polar line exposure
by up to 20-30 percent, depend-
ing on the diameter of the
imaging cylinder. The polar line
is required for perfect seamless
exposures, as is often required
for sleeves.

Operation/setup times

The F2000 is extremely pro-
ductive. In order not to waste
this advantage, Hell has inte-
grated numerous details in the

HelioFlex F2000 in order to
minimize setup times. The unit
has therefore been designed as a
single-purpose, easy-to-use
output de-vice. All data is pro-
cessed in the prepress stage and
not in the unit.

The HelioFlex user interface
combines intuitive user guid-
ance with the very latest ex-
pertise in software ergonomics.
The operating and control pro-
grams run under Windows NT,
an international standard. Ope-
ration is via a touchscreen. The
operator is informed of the ex-
posure time on the touchscreen
when exposure starts. The time
remaining is counted down
during the exposure.

Hell has been designing and
selling HelioKlischographs for
engraving gravure cylinders for
many years. It is therefore fami-
liar with working with round
printing forms. This fact is re-
flected in the F2000. The F2000
is of symmetrical design, which
means that the bearing blocks of
the imaging cylinder are moved
symmetrically and hold the cy-
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The HelioFlex F2000 is
based on an innovative
concept which sets new
standards in terms of
speed.
The bearing blocks are
moved symmetrically.
The cylinders can be
exchanged quickly and
easily.

linder in a central position by
means of pivot mounts. The
bearing blocks are motor-
driven. This ensures that imag-
ing cylinders – whether vacuum
cylinder or sleeve – can be ex-
changed quickly and easily.
HelioFlex can be fitted with an
optional device for automatic
balancing. To simplify the pro-
cess of mounting the block
plate, Hell can supply an optio-
nal mounting table.

Calibration

When the HelioFlex F2000 is
switched on, it automatically
calibrates the lasers. To do this,
the recording head travels in
front of a photo measuring cell
and calibrates the individual
lasers to an identical output
power.

The unit is supplied with
factory presettings for the focus
and material sensitivities. If ne-
cessary, the operator can very
easily obtain new focus and/or
material values and save them
in the machine.

The machine automatically
accesses the focus value and
adjusts the recording head for
the relevant plate thickness be-
fore each exposure. The opera-
tor specifies the type of material
being exposed before each ex-
posure so that the stored value
can be loaded and used for set-
ting the power level.

Extraction

A vacuum device is fitted to the
laser head which extracts the
soot particles of the lasered
black lacquer. The extracted air
is cleaned by means of an active
carbon filter. Compressed air
helps carry away the particles.

Data processing

The individual repeats which are

to be exposed are processed on
an upstream workstation and
are arranged in accordance with
the geometry of the plate/sleeve
being exposed. A downstream
RIP process creates a bitmap file
for all production parameters
such as screen, screen angle, dot
gain compensation and distor-
tion factor. This file is trans-
ferred to the HelioFlex F2000.
Data is exchanged via Ethernet
or a data carrier such as a CD-
ROM.

Hell recommends the ex-
tremely powerful Nexus work-
flow solution from Artwork
Systems for the front-end and
RIP. Nexus has a whole range of
flexo-specific functions not
supported by standard RIPs. All
popular graphics formats are
supported on the input side. In
addition to amplitude- and fre-
quency-modulated screens,
Nexus also supports a hybrid
screen. A Linkfile mechanism
can be used to exclude data on
either vector, pixel or screen
level. Nexus can run under Win-
dows NT.

Data formats

The HelioFlex has an open inter-
face, which means that it can be
controlled using TIFF or LEN
data. This allows the HelioFlex
to be easily integrated into
existing systems.

TIFF is a standardized data
exchange format used all over
the world. Depending on the
application, different versions
are used. The HelioFlex exposes
screened TIFF-B data. »B« stands
for black & white and shows that
this file contains only black or
white information. Each bit in
this file represents exactly one
exposure dot on the block. It is
therefore known as a bitmap. A
screen dot is composed of, for
example, 16 x 16 exposure dots
or bits. Since the TIFF files for
controlling an imagesetter are
very large – and depend on the

plate size and exposure resolu-
tion – data compression is used.
Nexus from Artwork Systems,
for example, provides Packbit-
compressed data. The great ad-
vantage of TIFF is that many RIP
solutions generate this format.
LEN on the other hand is a pro-
prietary (manufacturer-speci-
fic) data format, i.e. it is not
standardized. LEN can contain a
screened and compressed bit-
map in the same way as TIFF-B.

 The workflow

● The sleeve on the air cylinder
is positioned in the machine.
The electrically-driven bearing
blocks and the simple pivot
mounts assist the operator in
clamping the cylinder. The pro-
cedure is the same when using
the vacuum cylinder for plate
exposure.
● Plate exposure: The vacuum
pump is switched on. This
creates a vacuum in the imaging
cylinder which is transferred via
ducts to the cylinder surface.
The flexographic plate is placed
onto the imaging cylinder by the
operator and held in place by the
vacuum. If necessary, adhesive
tape can be applied to the edges
of the plate. The optional
mounting table can also be used
to assist in positioning the plate.
● The operator moves the laser
head to the start position and
closes the hood. He selects the
file to be imaged from the touch-
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The Nexus RIP supports a whole range of flexo-specific
functions such as layouting of color separations on a
printing form.

The HelioFlex F2000 has a very long depth of focus
compared with other systems.

screen and starts the process.
● The machine starts up and
images the block. Feed is either
continuous (exposure in a helic-
al pattern) or stepped (exposure
in a circular pattern). White
areas are automatically recog-
nised and passed over in fast
crossfeed mode.
● Once imaging is complete, the
cylinder is stopped. The operator
opens the hood. Plate exposure:
The operator switches off the
vacuum, removes any adhesive
tape and transfers the plate for
further processing. Sleeve ex-
posure: The operator unloads
the sleeve cylinder and transfers
it for further processing.

Installation and
maintenance

The innovative concept of the
HelioFlex F2000 offers a whole
raft of benefits for the installa-
tion process, particularly when
compared with conventional
systems.
● No special foundation is re-
quired. The unit can be used
with ease in multi-story build-
ings.
● No water cooling is required.
● No external vacuum or com-
pressed air supply is required.
● An extraction system and
active carbon filter are integrat-
ed into the unit.
● Power supply requirements
are low.
● Approximately half a day is
needed to put the unit into ser-
vice ready for the first exposure.

Anyone who has gained
practical experience of the new
technology of CtP for flexogra-
phic printing will know the im-
portance of maintenance. Hell’s
vast experience in providing
support to more than 1000
HelioKlischographs means it is
equal to this requirement. A
worldwide, reliable service is a
matter of course for Hell. A Cen-
ter of Competence for support
was set up at an early date in
Kiel. Personnel trained in Kiel
work at local representations
worldwide.

Further measures guaranteed
to ensure the customer reliable
production:
● Ease of maintenance was en-
sured when designing the
HelioFlex F2000.
● An integrated modem facili-
tates error diagnosis through
remote maintenance.
● The fiber laser requires no
maintenance. No lamps need to
be exchanged or mirrors adjust-
ed.
● The F2000 supports up to
eight independent lasers.
● If a single beam fails, produc-
tion can still be continued. The
beams which are still intact are
simply combined (Beam Reduc-
ing Security).
● Hell offers its customers a
complete maintenance agree-
ment.

Summary

Hell has used a new technolo-
gical concept to develop a CtP

imagesetter which has set new
standards in terms of product-
ivity, quality and flexibility. The
HelioFlex F2000 offers except-
ional advantages in terms of
sleeve processing. The use of an
innovative, multi-channel fiber
laser brings as yet unrivalled ex-
posure speed and depth of focus.
Use of a modular laser concept
means that the F2000 is already
prepared for direct engraving.
The picture is rounded off by an
open system concept which
allows simple integration of the
F2000 into an existing environ-
ment.                                          ■
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