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The time has come again: Three years have practically flown by and the K

in Diisseldorf is about to begin.

As ever, the leading international show for plastics processing offers many
superlatives: new halls, a tremendous onslaught of visitors, important and
interesting impressions in the hurly-burly of this magnificent event.

Staying faithful to the slogan "ARBURG - The New Dimension” we will also
be providing superlatives. The increase of the clamping force range up to
3200 kN, the first machine with modular drive technology, the expansion of
our MULTILIFT robotic system and many major developments in our product
range — we are offering all this at stand 13 A 13.

In this special issue of ARBURG today for the K 2001 we will provide you
with an overview of our innovations. Then, after the exhibition you will also
be able to read up on important facts or simply review your visit to the
ARBURG stand.

Happy reading!
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no means the only one, is the new large

ALLROUNDER 720 S with 3200 kN clam-
ping force and a 2100 series injection

Tel.: +49 (0) 7446/33-3149

Contributors to this issue: Fax: +49 (0) 7446/33-3413

Uwe Becker (text), Markus Mertmann (photos), e-mail: today_kundenmagazin unit.
Vesna Serti¢ (photos), Marcus Vogt (text), @arburg.com

Susanne Wurst (text), Peter Zipfel (layout) www.arburg.com

2

)



rial.

NDUR aditionally use

international platform to present




Innovation

The ALLROUNDER

The largest machine in the ARBURG range will celebrate its pr

Technical detail solutions were
required, however, to be able to ope-
rate the large ALLROUNDER as con-
veniently as its smaller counterparts.
These had already been developed
for the first representative of the lar-
ge machine class, the ALLROUNDER
630 S. Key aspects in this context
are mould height adjustment and the
fixed routing of cooling water cir-
cuits along the fixed and movable
mould platens. These new features
have already successfully passed the
trial in practice in the 630 S and will
now be utilised in the new 720 S.

ping force of 3200 kN and a maxi-
mum shot capacity of 1300 gPS re-
places the ALLROUNDER 630 S as
the largest machine in the ARBURG
range.

lamping force of 3200 kN,
Cmaximum shot capacity

of 1300 g PS, 2100 se-
ries injection unit and 720
millimetre distance between
tie bars - these are the vital
statistics of the new large
ALLROUNDER 720 S which
ARBURG will be launching at
the K 2001.

Tried and tested features

The ALLROUNDER 720 S has re-
tained all of the outstanding fea-
tures of the ARBURG S- series ma-
chines: proven modularity, energy-
saving and rapid hydraulics systems,
easy-to-change injection unit as
well as a powerful clamping unit
guided on four tie bars with box-
type platens -and supports on the
machine bases.

Expanding the machine range
towards a clamping force of
4000 kN: ARBURG set itself this
target and with the ALLROUNDER
720 S it is almost
there. The 720 S
with a clam-

Mould height adjustment
provides flexibility

»
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‘@ The mould height adjustment al-
lows the fully hydraulic clamping
unit to adapt to the mould height
as well. The stroke is only needed
for opening the mould and not
for compensating large
differences in mould
height, and this
results in

less energy consumption as well as
shorter cycle times.

The distance between the fixed
and the movable mould platen is
adapted to large differences in
mould height by a drive unit at
the support plate. This provides the
ALLROUNDER 720 S with a vari-
ably adjustable, maximum mould/
platen distance of 1000 to 1400
millimetres. The travel can be
programmed using the central
SELOGICA control system. This set-
ting option has also enabled a
more compact construction of the
mould clamp and therefore of the
entire ALLROUNDER. Accessibility
to the mould from the machine’s
operating side has been improved
further.

The temperature control circuits
are fixedly connected to both moun-
ting platens using rapid connect
couplings and can be optionally ex-
panded, providing a clearer over-
view, greater safety and faster ac-
cessibility. This allows the mould to

be reconfigured more quickly and
easily.



Innovation

720 S has arrived!

emiere at the K 2001

Central water supply

Water is supplied to the
ALLROUNDER 720 S via a central
connection. This supplies the coo-
ling water circuits for both the
machine and the mould. The two
distributors for the mould are
positioned under the ma-

chine guard so that all .

of the mould’s supply li-
nes can be fixedly attached. The
temperature can be set outside the

Interesting details of scale: drive unit for
mould height adjustment.

guard when the machine is opera-
ting.

This is similar for the core pulls.
Their supply lines are also connec-
ted to the movable mounting platen
using rapid connect couplings. All
the supply connections are there-
fore located directly on the mould.
Chafing hoses, long lines or complex
conversion operations are therefore
things of the past.

New dimensions

The first ALLROUNDER
720 S is equipped with

3 the new injection

unit size of 2100,
which features
technical  so-
lutions

that have already proven themsel-
ves in the 1300 series injection unit.
Screws are available in the diame-
ters of 60, 70 or 80 millimetres.

Injection control comes as stan-
dard in this large machine class. As
an option, a hydraulic accumulator
can be installed, doubling the injec-
tion flow of the injection unit.

The last assembly operations on the first
ALLROUNDER 720 S.

Easy access

The cover can be moved in two
parts in the area of the nozzle. The
unit has sufficient stroke to extend
far enough out of the range of the
fixed platen to ensure that the nozz-
le is readily accessible and work can
be carried out easily in this area.

The plasticising cylinder can be
inserted centrally. All electrical con-

The machine base of the 720 S is only 800
millimetres longer than that of the 630 S
(below), width and location of the motors

remain the same.

nections are coupled and uncoupled
automatically when removing and
installing. The entire injection unit
is supported on a central, rotatable
plate to facilitate changing of the
cylinder or screw. After moving back
and securing the assembly, the unit
can be rotated forwards by hand
and the cylinder or screw can be re-
moved without difficulty.

Electro-mechanical
dosage drive

The ALLROUNDER 720 S
3200-2100 functions with a positi-
on-controlled screw and two core
pulls. An important feature of the
720 S is the electro-mechanical do-
sage drive which forms the core of
the modular ARBURG drive system.
This dosage drive has been develo-
ped specifically by ARBURG, it has
been part of the range for some
time and shows its best advan-
tages here. In addition to potential
cycle time reductions, electrical do-
sing also provides energy savings of
up to 20 per cent based on the en-
tire cycle due to simultaneous drive
movements and by treating the ma-
terial with greater care. Further-
more, the electro-mechanical dosa-
ge drive combines maximum out-
put with minimum installation size,
which is becoming increasingly more
significant particularly with larger
machines in terms of their overall
dimensions.




Innovation

“A" stands for ALLDRIVE

hdhamnothearcbf
theterm ALLROUNDER,
which with its uni-

versal variations has revo-
lutionised the world of in-
jection moulding? The new
ALLROUNDER A is setting si-
milar standards, particularly
with respect to the hybrid
machine concept which will
expand the possibilities of
the ALLROUNDER to include
electro-mechanical  drives.
“A" stands for “ALLDRIVE",
derived from the term
ALLROUNDER.

For some years now, ARBURG
has been moving towards the
development of modular compon-
ents with electro-mechanical drives
so that it can offer individual
ALLROUNDER axes as either hy-
draulic or electric versions. Electro-
mechanical dosing is just one ex-
ample. This concept is now being
augmented by a complete machine
series with a number of such alter-
native drive options.

In continuing this well-acquain-
ted modularity, the gradual ex-
pansion of these machines is now
also entirely feasible. With all the
ALLROUNDER A models in future,
it will be possible to combine
selectable drive alternatives, de-
pending on the operating re-
quirements. In other words, with
this machine series customers will
have the option of combining
hydraulic and electro-mechanical
drives in a practical way, depen-
ding on their injection-moulding
requirements.
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In the basic equipment version,
the A series with the axes “Close
mould”, “Injection” and “Dosing”
has three electro-mechanically dri-
ven main axes. The hydraulics of the
auxiliary axes, such as “Ejector mo-
vement” and “Setting up nozzle”,
are supplied as standard by a small
hydraulic accumulator unit.

420 millimetre clamping
dimension, 800 kN clamping
force

The first machine in the new se-
ries with a clamping dimension of
420 x 420 millimetres and a locking
force of 800 kN will be on display
at the K 2001. A special speed-op-
timised 5-point toggle lever combi-
ned with a high-power spindle that
has been integrated into a liquid-
cooled hollow shaft motor provides
a space-saving arrangement of the
clamping unit. The ejector has a
correspondingly generous stroke of
150 millimetres, as in previous
ALLROUNDERs. And as for the ac-
cessibility of the ejector coupling,
here the familiar ALLROUNDER qua-
lities come to the fore.

The hybrid technology optionally
permits the unrestricted use of
moulds with hydraulic or electro-me-
chanically driven core pulls or unscre-
wing units. The nozzle contact force
is generated hydraulically in this ex-
hibition model. A two-stage spur
gear provides the necessary torque
transmission between the servomo-
tor and the plasticising screw. A
spindle unit adapted to the feed
force converts the rotational move-
ment into a translational movement,

thereby permitting the full injection
force over the entire injection stro-
ke.

An electric conveyor belt with co-
ver and special drop shaft has been
integrated, in addition to the specific
equipment in terms of mould heating
circuits and control circuits as well as
cooling circuits. With a needle insert,
the 72-fold hot channel mould used
produces a medical product that is
typical for hybrid machines, whereby
utmost precision and the adherence
to the highest standards of hygiene
are essential during the production
of this type of product.

What are the advantages
of hybrid technology?

The ARBURG concept of electri-
cally driven main axes as the basis
and optionally freely combinable hy-
draulically or servo-electrically dri-
ven auxiliary axes integrates the ad-
vantages of both systems into one
machine series. The machines have
sufficient hydraulic forces wherever

they are required. They have the
highest electro-mechanical accura-
cy and reproducibility coupled with
economic energy consumption whe-
rever feasible for the production
task. This also makes the latest
ARBURG ALLROUNDER generation
an extremely flexible production
system that always allows the cus-
tomer to equip the machine within
a financially optimum cost/benefit
framework and at the same time
adapt it exactly to the prevailing
production requirements.




With the vertical MULTILIFTV,
ARBURG has expanded its product
range with a robotic system that
grabs into the mould from above.

he
ARBURG
robotic system, the

horizontal MULTILIFT H, suc-
cessfully celebrated its debut
two years ago. For more com-
plex tasks this is now follo-
wed by the vertical version
MULTILIFT V which ARBURG
will be presenting to the plas-
tics world at the K 2001.

With the MULTILIFT V, ARBURG
has augmented its product range

with a vertical robotic system which
is better suited for more complex
loading, removal and set-down
tasks compared to the horizontally

operating version. Using the

T ——m—

MULTILIFT V, moulded parts can be
stacked in one container with inter-
mediate layers, inserts can be taken
out of a mould or with parts set-
down multiple moulds can be pro-
grammed to make optimum use of
the set-down area.

Flexibility through
modularity

Like the horizontal system before
it, the vertical MULTILIFT is also dis-
tinguished by the modularity that is
typical for ARBURG and allows the
robotic system to be designed accor-
ding to the application. In the basic
version, the MULTILIFT V is equipped
with three servo-electric axes in the
X, Y and Z directions, rotating or fol-
ding axes also being available as op-
tions.

Depending on the production
conditions, the customer can chose
in advance whether the MULTILIFT V
is to be fitted longitudinally or la-
terally with respect to the machine

axis.

The advantages of

installing it laterally are shorter

paths and a variety of installation

positions for additional peripheral

equipment. For applications in which

the injection units are arranged in

an L-position, installing longitudinal-

ly to the machine axis is a space-sa-
ving option.

A firm grip on everything

Furthermore, with the vertical ro-
botic system more complex grippers
with a weight of up to 25 kg can be
used and are primarily used in loa-
ding operations. Thanks to the corre-
sponding interfaces, the use of
part-specific grippers is also readily
possible. Mechanically, a standar-
dised plate for attaching the grip-
pers is available with the pneumatic
connections being formed by self-
locking rapid connect couplings and
the electric connections being
formed by multi-pin connectors. The
latter permit rapid disconnecting and
connecting of all electrical gripper
sensors reliably without connection
errors.

Innovation

MULTILIFT — now
also vertical

Both  MULTILIFT  ver-
sions are controlled and program-
med centrally via the SELOGICA user
interface. A high degree of conve-
nience is guaranteed here both by
the operating principle with sche-
matic sequence programming and
also the option of saving the respec-
tive MULTILIFT's integrated data re-
cord together with that of the machi-
ne. Furthermore, the complete inte-
gration of the robotic systems in the
machine sequence ensures optimum
cycle times. Reductions in removal
and cycle times are brought about by
the drive movements synchronised
to the ejector and the mould's ope-
ning movement.

Additionally of interest is the fle-
xible MULTILIFT V for the field of
complete production cells as well
in which ARBURG continues to in-
crease market penetration with its
own project group and in which
MULTILIFT H has already been in-
troduced with success.




Spare parts

Spare parts
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directly from the internet
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t the K 2001 in Diis-
seldorf, ARBURG will
launch its internet

spare parts ordering service.
As of then, the current spare
parts ordering system via BTX
will be replaced by the new
systemin the world wide web.
The application is easy to use,
very secure and provides a ra-
pid service. Further expansi-
on is planned for the future to
make it the standard tool for
ordering spare parts.

It is unbelievably easy to use: in
the first screen of the spare parts
ordering system, the user's e-mail
address and his/her personal pass-
word are requested. Only by entering
these security features can users ac-

cess the secure order platform. Here,
they can view a list of outstanding
orders which were made during pre-
vious visits, start new price or avai-
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lability inquiries or order standard
wearing and spare parts directly.

Selection via part or machine
number

The customer can find out the
correct product designation using
either the part number of the com-
ponent in question or its specific ma-
chine number. The part number can
be found directly in the spare part
and accessories catalogue or deter-
mined using a full text search func-
tion. In the latter case, the user sim-
ply enters part or all of a word for the
search and then obtains a list of all
the matching keywords.

Selecting the part using the spe-
cific machine number is even more
convenient. Once the user has en-
tered this number, the spare parts
available for this machine only are
listed automatically. From this speci-
fic range, the missing parts can then
be selected again using the displayed
part number. After making this se-
lection, the user now only needs to
enter the number of components re-
quired and send off this binding or-
der after checking it.

Availability check

Of particular interest is the avai-
lability check which is especially

service-friendly; here customers can
inquire whether the spare part for
the corresponding machine is actu-
ally in stock in the ARBURG ware-
house. Itis sufficient to enter either
the part number or the full text desi-
gnation of the component required
and the system will automatically
inform the user of the number of
parts available.

Theinternet order system shows
its maturity and capability by the
fact that typing errors can be inter-
preted by the application. As a re-
sult, the search using a stored and
continuously updated synonym ta-
ble enables the system to offer a
list of possible inquiries despite ty-
ping errors, and from this the cor-
rect keyword can then be selected.

Alink to the ARBURG homepage
for information on other areas of
the company round off the internet
order system.

Fast and secure

The advantages of this new
ARBURG service are obvious: cus-
tomers can clearly view and check
the status of their current orders at
any time, they can also find out pri-
ces and the availability of certain
spare parts without obligation and,
what is more, they can make orders

easily and securely at any time of
the day or night. This makes it pos-
sible to process orders correspon-
dingly quickly and also facilitates a
preventative order system by the in-
dividual machine customers. If the
service date for an ALLROUNDER
is approaching, the order for the
necessary replacement parts can
also be made to coincide with this
date. Initially this internet-based or-
der system will only be available to
ARBURG customers within Germa-
ny. All international purchasers will
be able to utilise it as soon as pos-
sible.



Technology

Mobile phone In three steps

he latest trends and cur-
Trent developments with

respect to the market
leaders Ericsson and Nokia
clearlyshowwhatmobile pho-
ne manufacturers and their
suppliers realised long ago.
The market for cheap mobile
phones in Europe is satura-
ted and the entire process to-
gether with production will
consequently be increasingly
shifted to Asia.

However, the demand for high-
quality communications technology
— the keywords here being GPRS
and UMTS — will increase and will
require new technologies both from
the manufacturers themselves as
well as from their suppliers, with
these new technologies combining
the highest quality and the desire
for optimum production times.

Weber and ARBURG, two pio-
neers in multi-component injection
moulding, in the course of their on-
going research in this sector have
developed a mould that operates
with three stations and therefore
permits completely automated part
manufacture as well as the removal
and thus direct further processing
of these moulded parts.

In-mould film decoration not
feasible

The growing requirements
made of plastic components for
mobile phones makes the previous-
ly customary method of in-mould
film decoration increasingly impos-
sible. The outdoor qualities which
are increasingly in greater demand
for mobile phones are one examp-
le. This factor together with shor-
ter and shorter model cycles si-
multaneously require high-quality
and correspondingly fast produc-
tion methods. The co-operation
between ARBURG and Weber is
heading in this direction.

The function principle

Design and function of the mould,
which will be demonstrated for the
first time at the K 2001, are ex-
tremely simple in principle. The first
and second stations of the four-cavi-
ty mould are used to manufac-
ture the two-com-
ponent  moul- g
ded part. The /
third stati- 7
on has an
open de-
sign per-
mitting
unobs-
tructed
part remo-

ongoing injection moulding process,
yielding additional time advantages.

The compact shape of the mould
and the entire system permits the

val using a robotic system. The mould
halves are rotated by 120 degrees
in each case using a rotary platen
and this moves the pre-moulded part
for final injection and then the com-
plete moulded part to the removal
position.

Advantageous design

Because the mould is partly open,
the die only needs to be opened for
rotating the movable mould halves
and not for part removal. The ejec-
tion of the injected parts as well as
the removal of the moulded part and
sprue can take place parallel to the

removal of parts and well as set-
down toward the rear of the ma-
chine under the enlarged machine
guard — free access to the mould
from the front is completely retai-
ned. In addition, the complete cy-
cle time — approximately 15 se-
conds — is available for removing
the parts, which is not the case in
other systems.

Finally, it is also conceivable to
supplement the injection cycle with
an additional loading procedure. In
this way, for example, display win-
dows can be inserted easily into
the mould.

Machine technology

During the K 2001, the die will
be fitted on an ALLROUNDER 630 S
2500-1300/150. In addition to the
two position-controlled assemblies,
the machine operates with an elec-
tric index unit from Weber which
keeps the entire cycle short due to
fast and precise simultaneous move-
ments. ARBURG's own MULTILIFT H
compact module is fully integrated

into the enlarged machine
guard and is fitted
with a servo-elec-
tric Z-axis. The fi-
nished partis set
down on the
conveyor belt
which also runs
under the gu-
ard.

Fast, high-qua-
lity production —this
requirement is met

both by the mould and also
by the machine and handling tech-
nology as a joint development by
Weber Formenbau and ARBURG. In
this way, high-quality mobile pho-
ne components can be manufactu-
red in Europe with a high degree of
automation.




In touch with

at is the slogan of Ep-
I pendorf AG - an insider
tip similar to ARBURG. Al-
most everyone has had some-
thing to do with the products
of this company based in Ham-
burg, at least once, either di-
rectly or indirectly, voluntari-
ly or as a result of an emer-
gency. Eppendorf AG is one of
the largest suppliers of labo-
ratory technology, particular-
ly in the area of bio-technolo-
gy, and is therefore active in
the large and booming econo-
mic sector of health.

Therefore, through this ARBURG
customer, ALLROUNDER technolo-
gy is also active in this sector. A
whole range of injection moulding
parts is produced in its own plastics
plant in Oldenburg since the start
of in-house manufacturing in 1975
and these products are used in a
wide variety of sectors of the health
industry.

Less than a lifetime has passed
from the initial application for ope-
ning a commercial enterprise short-
ly after the war in 1945 to the plan-
ned stock market floatation in 2001,
a rapid corporate development, as
ARBURG knows only too well. Cur-
rently Eppendorf AG has more than
38 subsidiaries around the world,
well over 1600 employees and accor-
ding to the Chairman of the Board,
Klaus Fink, it is growing “every
week”.

Stock market is useful but not
a necessity

The company can take its time
with the long-planned stock market
floatation. Eppendorf constantly
achieves two-digit growth rates —
dream figures for many other sec-
tors — and in the year 2000 it achie-
ved revenues of a total of Euro 258.4
million. The effect is clearly appa-
rent. Nobody at Eppendorf really
seems to be worried by weakening
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economic forecasts - despite the
fact that North America has now be-
come the most important earner for
the company with a share of 61 (!)
per cent.

Production for the world
from its location in Germany

Although this giant market share
is overseas and manufacturing sites
exist in the new world, in terms of
value the lion’s share of products,
90 per cent, are still manufactured
in Germany at its sites in Hamburg,
Oldenburg and Leipzig. This is not
least due to quality. In the health
industry in particular, it goes wit-
hout saying that the highest produc-
tion standards must be observed.
The company’s second important
slogan, created for the 50* anni-
versary of the founding of the com-
pany in 1995, refers to this clearly
and simply: “Focussed on people®.

Medical technology on
ALLROUNDERSs

The entire injection moulding
production is based at the

site in Oldenburg. Here, ARBURG
ALLROUNDERSs also series produce
pipettes or safe-lock test tubes and
plastic vessels, for example, using

heavy-metal-free plastic granules
and environmentally friendly colou-
red pigments in the highest quality
and numbers.

Eppendorf is particularly concer-
ned with the recyclability of the
starting materials because a not
inconsiderable proportion of pro-
duction comprises single-use pro-
ducts, as frequently used in the me-
dical sector. The plant manufactu-
res a billion of these small aids each
year.

Adjacent to production is the
company's own mould manufactu-
ring plant in which the extremely
precise moulds are manufactured
and adapted to production. The
high-quality requirements mean
that all injection moulds are che-
cked continuously to a degree of
0.0023 mm using precision measu-
ring equipment. Special printing,
fully automated assembly and pa-
cking complete automated parts
production. This high degree of
automationcomprehensivelyensu-
res efficient part output as well
as the highest levels of production
quality. Full automation means
a safety bonus particularly for
assembling and packing because
this guarantees the highest level
of hygiene.

ALLROUNDER: reliable and
convenient

A total of 51 ARBURG machi-
nes, about half of which are from
the latest generation of C and S se-
ries machines, manufacture moul-
ded parts for Eppendorf Polymere
GmbH in Oldenburg/H.

The clamping force of the
ALLROUNDERSs fluctuates between
500 and 2000 kN. According to
ARBURG's machine history, the
collaboration goes back to 1976
when the first ALLROUNDER, a
221-55-250, was delivered to Ep-
pendorf. The good personal con-
tacts and the partnership-like col-
laboration between the two com-
panies in particular have enabled
ARBURG to become proportionally
Eppendorf’s largest machine
supplier.

The machines

operate around the clock, i.e.
three shifts seven days a week, and
manufacture standard disposable
products, as well as versions that
meet sterile, ,biopur’ and ,PCR-
clean’ standards.

The products are injected on
up to 64-cavity moulds. The
ALLROUNDERs in clean rooms at



Eppendorfoperateadditionallywith
clean air hoods to absolutely gu-
arantee the requirements of medi-
cal engineering. The main materials
used are polypropylene (PP) and
polyethylene (PE), in addition

to polycarbonate (PC).

Positive experience
with SELOGICA

Since the machines are con-
tinuously being replaced in Ol-
denburg, 14 SELOGICA controlled
ALLROUNDERs are now integra-
ted into production. One particu-
lar advantage for the officials on

site is that the ARBURG machine
control system already has a lar-
ge number of programming op-
tions as standard. The machine
operators are particularly pleased

Research
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with the simple structure and the
intuitive, easy-to-understand se-
quence control.

Since the year 2000, the compa-
ny is also taking a step together with
ARBURG towards complete pro-
duction units. Four ALLROUNDER
470 S 1300-350 as well as two
ALLROUNDER 520 C 1600-675 have
been purchased since the start of
the new millennium, including a
MULTILIFT H robotic system with
B-axis, so that moulded parts can
be produced, removed and fed to a
direct further processing operation
automatically.




Perspectives

Customer service

he customer is always
Tright - this wise saying

may be old but it is still
just asrelevant, and previous-
ly applied particularly in con-
junction with a company’s
products. A company with its
finger on the pulse of time
knew what the customers
wanted. This was then logi-
cally incorporated into con-
siderations for development
and manufacturing.

However, during recent years a
mega-trend in technology is beco-
ming increasingly more apparent:
products have become more and
more replaceable, if only on the

highest level. Differences in quality
between the individual companies
have become smaller. Following this
trend, ARBURG responded early by
the expansion of global sales and
service structures. Its application
spectrum not only in terms of tech-
nology but far beyond the machi-
nes themselves has been increased
and made more efficient.

Global services

A product which is obviously
the quintessence of these consi-
derations can only be as good as
the services accompanying this pro-
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duct. Therefore, ARBURG is natio-
nally and internationally pursuing
the principle of ,Think global, act
local!”. What does it mean to pro-
vide all customers with the same
comprehensive services, regardless
of whether their location is close to

Lossburg, in Germany, Europe or in
other regions of the world.

For such services to function in
practice, close collaboration is nee-
ded between the parent factory in
Lossburg and all subsidiaries and
agencies. Frequent meetings - which
serve to optimise the sales structu-
res as well as to provide informa-
tion on new products and further
training - are one way of achieving
this. Since last year, for example,
the training of service and applica-

tion engineers, which is carried out
centrally in Lossburg, has been co-
ordinated and brought to the same
standard world-wide. Another con-
tribution is to be able to offer
the same level of consultation and
maintenance in Latin America or
Asia as is available in European
countries, for example.

Accelerated by IT

Networking is another impor-
tant keyword. The majority of sub-
sidiaries around the world are con-
nected to the headquarters via an
IT network. This not only facilitates
the rapid exchange of sales docu-
mentation, such as price calculati-
ons or information on application
engineering, it is also used for fin-

ding out where urgently needed
spare parts are in stock. This has
decisive time advantages for cus-
tomers compared to the customary
spare parts service, but it also has
a positive effect on the ARBURG
image with these customers in par-
ticular.

Expansion of the subsidiaries

ARBURG is strategically pushing
forward with the expansion of its
subsidiaries. The company often
takes advantage of frequently long-
term contacts with internationally
active sales partners, taking over
the personnel on site in the sub-
sidiary. The benefits: recourse to
existing personalised customer con-
tacts and the comprehensive tech-
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nical expertise as well as the emplo-
yees' knowledge of the local coun-
try. This is also one of ARBURG's
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the machines and expertly carry
out the necessary repairs. A spare
parts ordering system with their own
warehouse for the fas-
test possible response
times and appropria-
te training areas for

training customers on
ALLROUNDERs  and

principles: wherever

possible, employees
from the respective
countries are employ-
ed. Linguistic as well

injection  moulding
round off the facili-
ties.

Application spect-
rum growing

as mental aspects are
more appropriate. In
other words, this is
the best way to deve-
lop the market.

The same effort,
the same service,
the same facili-
ties

The same equip-

The fact that inno-
vative customer sup-
port is becoming in-
creasing more ne-
cessary cannot simply
be explained by smal-
ler and smaller diffe-
rences in quality and
products. The entire
range of technology is
expanding more and

ment must be avai-
lable if the same ser-
vices are to be of-
fered. Therefore, the
infrastructure of eve-
ry subsidiary is the
same. They each have
their own college of technology
with up-to-date technology for
demonstrations, testing as well as
for prototyping moulds, their own
application engineers who can
assist in all matters relating to
ALLROUNDERs and peripheral
equipment, as well as maintenance
and service engineers who inspect

more due to pro-
gressive specialisation
of the particular ap-
plications. However,
ARBURG was quick
to find interesting re-
sponses to this too.

The far-reaching flexibility of
the ALLROUNDER has been expan-
ded and increased time and again
in the past years — by the VARIO
system, for example. Common to
all further developments is the
modular design which makes it
possible to adapt machines and

peripherals individually to the re-
spective application.

Trends in technology

Current trends in technology can
be summarised by keywords. The
trend is towards complete produc-
tion cells with all the peripherals,
special machines for particular ma-
nufacturing tasks, hybrid techno-
logy as well as machines with ro-
botic systems from a single source.
ARBURG's developments are in line
with these trends.

Production cells

ARBURG has stocked up its pro-
ject group to capacity to be able
to effectively meet the increased
demand in this sector. Customers
come to ARBURG with their require-
ments, specs or parts. The company
works on a tailor-made production
solution using its entire pool of ex-
pertise and implements this as the
primary service provider. This also
includes the mould, the robotic sys-
tem and all the peripherals required,
as well as the machine. ARBURG
sets up and commissions the system
and also performs maintenance or
mobilises service personnel. For the
customers, this means one point of
contact for everything from project
planning and execution to the com-
plete servicing.

Special machines

For the fields of PET preforms for
bottle manufacturing, smart cards,

PeTspectives

Future
perspectives

Michael Grandt,
Managing Director Sales
and Controlling:

"ARBURG doesn’t rest on
its laurels in the area of cus-
tomer service, and this is de-
monstrated by the fact that
here too, and not just in
production, the company is
looking at implementing new
options. An internet-based
spare parts service will be
launched at the K 2001 which
will also be implemented in the
international arena as soon as
possible. Almost like going to
the supermarket, quickly and
securely via a password check
customers will find out whe-
ther the required spare parts
are available, what they cost
and canthen orderthem direct-
ly. To supplement this, a ma-
chine-specific CD-ROM with
an electronic spare parts list
will be available which will en-
able an order to be made by
placing the components in a
shopping basket which is sent
directly into the internet via
a link from the CD. This pre-
serves ARBURG's high level of
service and also logically in-
corporates the latest techno-
logies into customer care. This
has benefits for the customer
and for our company.”




Perspectives

Technology for the
21st century

Herbert Kraibiihler,
Managing Director
Technology and
Engineering

“With the developments
we have made in the last few
years, we have not only ful-
filled customer requests, we
have also set clear trends. We
have done this without neg-
lecting our basic philosophy
of modularity which is cha-
racterised by the key phrase
“Allrounders for economic in-
jection moulding”. On the con-
trary, we have transferred the
basis of this principle to all our
technical innovations. This be-
nefits our customers in parti-
cular: It is not just possible
for them to select the exact
ALLROUNDER they need for
their manufacturing require-
ments from our broad range
of products, they can also
combine it with the approp-
riate robotic system, order a
configuration from our special
machine pool or even design
and individually configure en-
tire projects from start to fi-
nish. This guides our custo-
mers on the right path to a se-
cure future, and us too. With a
range of technologies that has
yet to find its equal!”

powder injection moulding and CD
production, ARBURG has a range
of production systems which have
been tailored specifically to the ma-
nufacturing task. The configuration
is fitted out with a handling system,
mould, cooling stretches and all the
other peripheral equipment in ac-
cordance with the principles of pro-
ject management. ARBURG delivers
the entire system ready for produc-
tion and assumes responsibility for
all servicing. Only the performance
and equipment of the ALLROUNDER
have to be specified in greater de-
tail as this determines the rest of the
configuration.

Hybrid technology

At the K 2001, ARBURG will
launch a machine whose main axes
can be driven electrically and who-
se auxiliary axes can be driven eit-
her electrically or hydraulically. The
new ALLROUNDER machine series
is provided with the letter "A" for
"ALLDRIVE" and, in accordance with
the company’s philosophy, can be
built up in modules through various
servo-electric axes up to and inclu-
ding a completely electric version.
The advantages for the customer: an
individual machine concept oriented
to the task always at an optimum
cost/performance ratio.

Machines and peripherals
from a single source

With the construction of the
MULTILIFT H, ARBURG is further on
the path towards complete system
supplier. The word ,modular’ is of
particular significance here too. The
different axes of the robotic system
can be expanded modularly both
in terms of quantity and drive; va-
rious axes are available either as
pneumatic versions or servo-electric.
Three different equipment packages
form the basis for the additional mo-
dular expansion versions. The range
of services offered by the company
in this field extend as far as construc-
ting the respective machine hand-
ling combination including protecti-
ve guards and the CE certification if
desired.




Technology

Tougher than steel

ear is unavoidable
wherever compon-
ents move against

each other and material is
being conveyed. Obviously
this also applies to the plasti-
cising units in injection moul-
ding — with consequences for
the individual function parts
themselves as well as for
the manufactured moulded
parts.

Modern construction materials
that are used in particular for tech-
nical moulded parts are currently
adapted to a specific range of pro-
perties using fillers and additives.
However, these additives increase
the abrasive and corrosive wear on
screws and cylinders, in some ca-
ses quite considerably. High-tempe-
rature materials, such as PEEK for
example, with processing tempera-
tures at up to 400 °C, also make
great demands on the thermal re-
sistance and hardness of the steels
used. Cylinders, screws and non-re-
turn valves are being subject to in-
creasingly greater stress not only th-
rough these wear-promoting com-
binations of materials, but also due
to the short cycle times and intense
plasticising.

Powdered metals versus
wear

Beyond the boundary conditions
— i.e. material and process — wear
can only be influenced to a limited
extent in most cases. The service
life of screws, cylinders and non-re-
turn valves therefore primarily de-
pends on the resistance to wear of
the materials used. In addition to the
low-wear standard versions with nit-
ride surfaces and the wear-resistant
ARBID cylinder modules, in which the
components’ boundary layers are en-
riched with boron, ARBURG offers
extremely wear-resistant plasticising
units. Here, screws made from high
chromium powder metal steel (PM
steel) with hardened boundary layers

BMA cylinder

Wear reserve

Cylinder

70|
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PKV screw

Wear reserve

Screw
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are used and these have a significant-
ly finer structure compared to con-
ventional melt-metal materials. These
,PKV" screws have a high resistance
to abrasion in conjunction with their
surface hardness of approx. 60 HRC.
In contrast to penetration hardening,

with boundary layer hardening the
core remains “soft” and therefore the
strength of the PM steel is retained.
Excess material to compensate for
wear is more than adequately avai-
lable due to layer thicknesses of 0.2
to 0.7 millimetre. The high chromium
content in the powder metal material
also ensures the screw'’s high resis-

0 11 12 13 14 5 16 |7 mm
tance to corrosion.

The wear protection of the cylin-
der is similar: with the high wear-
resistant bimetal cylinders (BMA),
two different materials are combi-
ned. A spin hardened alloy is ap-
plied in the cylinder tube (carrier

tube) which is made of a conven-
tional high-strength steel. The 1.5
to 2 millimetre thick spun layer has
a hardness of approx. 65 HRC, the-
reby considerably improving abrasi-
on resistance compared to cylinders
which have been coated with nitride
or boron. For thermosets with se-
verely corrosive constituents, such

as fluoro-plastics, the highly wear-
resistant cylinders are also availab-
le with a corrosion-resistant spun
layer (BMK).




In the beg

is statement represents

I the beginnings of two
companies that have
been working together suc-
cessfully for many years:
Hirschmann and ARBURG.
Hirschmann’s history started
in 1924 with the invention
of the ,banana plug”. And
ARBURG's history as a machine
building company, as you may
know, started in 1954 with the
invention of an injection moul-
ding machine which enabled
plastic to be injected around

plugs.

A "one-off purchase opportuni-
ty in Austria” is how the Frankfur-
ter Allgemeine newspaper descri-
bed an industrial site in Rankweil/
Vorarlberg in 1959. This announce-
ment was the start of the current
Hirschmann Austria GmbH which
over the past forty years has develo-
ped from a pure contract manufac-
turing operation to a world-leading
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supplier for automotive electronics
and radio transmission technology.

In 2000 Hirschmann Austria
GmbH achieved a turnover of
around 1.6 billion schilling, more
than 60 per cent of which came
from outside Austria. With around
950 employees, the company is
the fourth largest employer in
Vorarlberg's industrial sector.

Besides Neckartenzlingen near
Stuttgart, Rankweil with a produc-
tion area of 77,300 m? is currently
one of the two main locations for
the Hirschmann group which has
been part of the German techno-
logy group Rheinmetall since 1997.

= Within the Rhein-

metall group, Hirschmann forms
part of the Electronics corporate di-
vision that is lead by Aditron AG.

The activities of the Hirschmann
group are split into Car Commu-
nication Systems (CCS), Multime-
dia Communication (MMC) and Au-
tomation and Network Solutions
(ANS). The CCS division, in which
Hirschmann Austria is active, is di-
vided into Mobile Communications
Technology and Automotive Plug
Connections.

From development to
series production

Hirschmann Austria offers its
customers a full service from deve-
lopment and testing to series pro-
duction of high-quality plug con-
nections and ready-to-use wiring
harnesses. For more than 20 years,
there has been a successful partner-
ship between the company and the
automotive industry, including re-

Inning was

nowned automotive manufacturers
such as Daimler Chrysler, BMW and
Audi as well as important system
suppliers such as Delphi, Bosch and
Siemens.

Comprehensive certification

The quality management system
is certified according to the interna-
tional standards DIN EN SO 9001,
VDA 6.1 and QS 9000. Since 1998,
the company has also had a certi-
fied environment management sys-



from py-
rotech-
nic seat
belttensi-
oners in personal

restraint systems and ABS, anti-
slip control (ASR) and brake lining
wear indicators (BBV) to electronic
parking aids and keyless-entry sys-
tems.

As a specialist in this field, Hirsch-
mann Austria has the necessary ex-
pertise to develop creative ideas and
solutions for complex tasks. Other
decisive factors of the company's
success are constant monitoring of
the market requirements, short de-
velopment times due to computer-
aided processes as well as modern
production facilities with optimised
manufacturing processes.

ALLROUNDER in U-position

In the field of machine tech-
nology, Hirschmann Austria has

Rankweil/ Vorarlberg: one of the two main locations of the Hirschmann group.

tem conforming to EMAS and the
environmental standard DIN EN SO
14001.

For vehicle safety
Hirschmann Austria’s core area of

expertisearemodulesforimprovingve-
hicle safety. The applications extend

been collaborating with ARBURG
for many years. From a total of 85
injection machines, 55 ALLROUN-
DERs alone are from the S, C and
M series.

Semi-automatic versions in the
U-position are used — for example,
toinjectplugsontocablesorforcon-
tact carriers from plastic, whereby

plastic is in-
jected around
metal contact
elements and
integratedstran-
ded wires during
manufacturing.

Hirschmann Austria also uses
ALLROUNDERSs to inject pyrotech-
nic-electric ignition units for in-
flators of seat belt tensioners or
grommets out of TPE-U. The latter
are manufactured on hot runner
moulds with up to eight cavities.
The corresponding ALLROUNDERS
are equipped with sliding tables
designed by Hirschmann Austria.
The ALLROUNDERSs are connected
directly to the material flow and
are in part combined with assem-
bly robots but are not completely
integrated into the manufacturing
lines.

ARBURG - with good reason

The reason why the company
has used ARBURG machines for
many years is explained by Christi-
an Kainrath, Head of Plastics Pro-
cessing: “Good stability and high
availability are characteristics of
the ALLROUNDERs. They can also
be integrated excellently into line
manufacturing, permitting fast cy-
cle times in semi-automatic mode
as a result of parallel functions.”

The excellent collaboration can
be seen in particular in technolo-
gical terms: with special requests
relating to the injection moulding
machines, their inspection, appro-
val and commissioning, questions
on new processing technologies or
prototyping dates in the college of
technology.

The co-operation between
ARBURG and Hirschmann Austria
goes far beyond a ,simple’ cus-
tomer/supplier relationship. Toge-
ther the companies have driven
forward developments for screws
and cylinders, safety devices, guide
elements and machine documen-
tation. “The partners have profi-
ted greatly as a result, in terms
of process capabilities, availability
and therefore also economic effi-
ciency”, says Christian Kainrath.

New projects in the starting-
blocks

Plans have also been made for
the future. Other processing tech-
nologies have already been tested
in the area of thermoset and ce-
ramic injection moulding and are
now planned for future projects. A
project with a four-component ma-
chine has also already been discus-
sed.

Injecting around ABS plugs.



ponentinjection moulding,

ARBURG can fall back on
sound expertise. Two historic
dates occur in 2001: the K
in Diisseldorf and the 40th
anniversary of the first auto-
mated production of a mul-
ti-component moulded part
on an ALLROUNDER. This is
reason enough to look back
at the technology of the early
days of this process.

In the area of multi-com-

Experts with a large amount of
experience in their field discussed
this subject in the previous custo-
mer magazine “ARBURG heute”. The
basic principles of the process and
mould technology have not changed
greatly even today. This knowledge
is therefore also relevant now.

In addition to a universal machi-
ne which can be optimised like the
ALLROUNDERSs by swinging out the
clamping unit and repositioning the
injection unit as well as by adding a
second injection unit in the vertical
injection position for two-colour in-
jection, the ARBURG application en-
gineers placed importance secondly
on the moulds. The manufacturing
process must also be correspon-
dingly taken into account when
the moulded parts are designed.
With multi-component moulds, hig-
her precision requirements than for
single-colour moulds should always
be met. Resistance to wear and ope-
rating reliability must also be taken
appropriately into account.

Main principle: rotation of
the movable mould halves

Regardless of whether a rotat-
able block or a rotary platen is used:
the most efficient method for the
mould for positioning preforms and
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finished moulded parts is to rotate a
mould insert in the mould or the mo-
vable mould halves as a whole. The
alternatives of two-state moulds or
laterally moving a mould half are
also feasible. However, the rotary
platen has ultimately established it-
self as the standard method.

Then, as today, the discussion
also involved the design of the moul-
ded parts. Recesses have to be pro-
vided, not only to allow the material
to flow, for example in isolated ,is-
lands” on the pre-moulded part, but
also to ensure the necessary mecha-
nical anchoring between two com-
ponents. Chemical and
thermal compatibility,
processing conditions of
the materials as well
as required chemical and
mechanical proper-
ties

Up to four colours or materials
can now be processed readily on
high-performance injection moul-
ding machines.

are further important
determining factorsin
the processing.

Particularly  regarding
the materials, clear progress
has been made over the last forty
years. Currently, high-quality hard/
soft combinations are gaining incre-
asing importance, for example in au-
tomotive construction and domestic
appliance technology. The combina-
tion alternatives between the diffe-
rent plastics are increasingly more
varied, which permits, for example,
the injection of TPE onto transparent
PMMA. High-quality control tech-
nology, such as SELOGICA, ultimate-
ly make it possible to central-

ly operate and thus con-

veniently control machine

configurations with up to
four injection units, inclu-
ding the associated mould
sequence. Machine and
mouldtech-
nology as

i well as materials will
also open up other
y application opportu-
/ nities for multi-compo-
# nent injection moulding
in the future. ARBURG laid
the foundations for this forty
years ago as a trend-setter with the
commercial implementation of two-
colour injection moulding.



ALLROUNDER@web:

Remote Inquires
via internet

ARBURG

Keeping an eye on production at any time with a remote inquiry via the internet.

RBURG is now offering
AARS (ARBURG Remote
Service)formachinere-
mote inquires via the inter-
net so that ongoing produc-

tion can be monitored even
from outside the company.

The ARS for remote inquires and
diagnosis via the internet is suitable
particularly for production in which
injection moulding machines with a
critical production process are ope-
rating, but also for companies with
a number of production locations.
Using a modem, network or inter-
net connection between the machi-
ne and the external PC, the current
production status of the machines
can be called up at any time and
particularly also when on the road.

It is possible to have the screen
pages and real time statuses of
the machine control system for eve-
ry individual machine displayed on
the monitor of the external com-
puter. Problems can the be diag-

nosed quickly even from outside the
company, both by the user as well
as by ARBURG customer service.
If a machine develops problems,
the ARBURG service engineer can
quickly get an overview via ARS
and provide appropriate assistance
in order to eliminate the problem —
a visit on site is often no longer ne-
cessary.

Setting data records from and
for machines in production can also
be transmitted. However, it is only
possible to change the existing data
record on the machine itself as it
is only possible to view the result
— i.e. the part produced — at this
place.

The machine status with order
data and production parameters as
well as the time sequence of com-
pleted production can also be dis-
played. A comprehensive produc-
tion overview of all the machines
with the corresponding set-point
and actual quantities as well as the
run times can also be called up re-
motely.

All the current machine data are
therefore available in the network
using ARS. The system can be ex-
panded to an ARBURG host com-
puter system ALS at any time for
long-term analyses, production pla-
ning and the central management
of configuration data records.

dhesion, abrasion and
Acorrosion —like all parts

used for preparing the
melts, the individual parts
of the non-return valve are
also ultimately subjected the-
se unavoidable types of wear.
Sintered metal components,
used at the neuralgic points
of the non-return valve, ensu-
re a significantly longer ser-
vice life for this critical com-
ponent.

Wear to the non-return valve oc-
curs near the locking ring at the
outside diameter, but also at the
end face towards the screw tip as
well as at the sealing face to the
seating ring. Wear caused by abra-
sion and adhesion to the end faces
shortens the overall length of the
locking ring, for example. Direct
consequences include fluctuations
in the material cushion due to the
increased stroke and ultimately the
wear of the non-return valve.

With the highly wear-resistant
non-return valve, a hard-metal was-
her is soldered into the locking ring
for this reason; it runs against a
hard-metal pin which is inserted in
front of the blades of the screw
tip. The result of the specific ma-
terial combination is significantly
improved mutual running proper-
ties of the components and there-
fore also considerably less adhesive
wear. Due to the non-return valve's
very good emergency running pro-
perties, wear can also be minimised
with non-lubricating plastics such
as PE or PP.

The locking ring itself as well as
the seating ring are manufactured
from the high chromium PKV ma-
terial known from the highly wear-
resistant screws and they are pe-
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netration hardened. In addition to
the drastically improved protection
against abrasive wear, another ad-
vantage of this powder-metal steel
is the optimum corrosion protec-
tion for the sealing surfaces of the
seating and locking ring.

Production downtimes due to
frequent changes of wearing parts
can involve not inconsiderable costs
for the user. Therefore, the same ar-
guments for the non-return valve
with hard-metal fittings also apply
to the highly wear-resistant cylin-
der modules where they are already
used in series production: conside-
rably higher service lives and also
a greater process reliability justify
the extra investment for a non-re-
turn valve with hard-metal fittings,
even after a relatively short period
of time.



If you have great plans for the future, you can achieve this reliably with economic
ALLROUNDER technology. 2500 kN locking force and a maximum shot capacity of 820 g/PS are the
vital statistics of our new injection moulding dimension.

ARBURG GmbH + Co
Postfach 11 09

ARBURG
Tel.: +49 (0) 74 46 33-0
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