Automatic Pressure

Forming Machines
suitable for Wse of Forming/ Punching
Tools with Steel Rule Cutting Dies

RDK 54, RDK 80



ILLK3 RDK 8ystem = an Innovative
pressura Torming concept

ADE 54, ROK 80 automatic
pressuns forming machines
were developad as indspern-
darit misching sarias to messt
rrarket demsnds in regand to
high awsilability, optmum
custorner bansefits and simple
aparability.

Far decadea high product
quality and reproducikility of
packa have baan linksd very
closaly with the so-called
forming/punching technology,
developad at [LLIG to an
industrial standand. Parts can
be produced without punch-
ing miematch in the edgsa
area by forming the heated
rratarial with pre-stretchar
and preesurs air and by
punching the perts cut of tha
webh in that sams cycle. This
ie an eesential for automeatic

proceasing of parta, The high

dermandes with respect to
farming/punching as well as
the findings resulting from
high-ap=sad thermoformming on
RDM rrachines were transe-
farred to RDK technology
raganding all essential fea-
turas.

In crder o escurs long-termm
success 1o the processor, the
machine must eatisfy a brosd
range of customer reouire-
ments. Some of the prasgui-
sites are: simple machins
operability, flesible rrachins
concept as well high eproe-
ducibility of sl functional sle-
ments nvalved in the process.

High rigidity of the form-
ingfpunching etation and
misxirmum plane parallalism
are basic conditions for farrm-
ingfpunching.

Taggle levera, tablas and
quide pillars weare optimized
in resgend to rmeEstimurm closing
and punching forces to
achieve ideal punching
reaulta. Thees forces sra
transmitted to the tablas by
double toggle levers and
generated by seno motors
with satellite mller screws.

Since forcas are transmitbed
cantrally to the joint of the
double toggle lever mo croes
forces act upan the pillar
quidings of the forming
tablea. The exact apead pro-
file of the deubls toggla
levars engunes MmEerimum
perver transrmiasion during
punching. Thanks to varisile
aatting optiona for table
atrokea and speeds coupled
with separately driven uppear
and lower clarmping frames,
ten diffarant farming pro-
gramz are available and this
way all part variants can ba
amacthly ealzed.

Optirnurm wall thicknesas distri-
bution in the side wall of the
product is schisved by
armploying esrvo dhive tech-
niology at ILLIG wheane mowve-
mients of forming table and
pre-stretcher can b= preciaahy
gynichmnzed.

Better material distribution in
thie sidewall of the product
mieans identical product
gtability with thinner basic
rmistarial. Product quality is
anhancad, fasturas am, a.g.,
inzreased ngidity of parts snd
abaclutely eoasct snd plans
s=aling rima acmaes thewhale
e=aling area thanks to cooled
downholdars in the toal.



Systam Technology 1

I:_ _] High flexibility is provided by

— == the modular machine design
far fomming/punching opera-

: a tiongz as well a3 for separats
- forming and punching. More-
= ower, a shaletal granulator can

aufomaic prassuTe formang maching ROW 54, ROK 80 b sdded to complets the
machine line,

A stand is used to accommo-
date devicea for positioning

= flesza insarts, pack decors-
L=, ' tion or bar code printing.
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SUToMato prassuTs fonTing maching ROK 54, FOW 80
Wik el Mula poch press and sheketal grancla for
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Sutomalio prassurs fonmang maokine ROK 54, ROW 80
wilh hole puncl press and! sdew! nae punch press



preventive servo-crive Tor Infinttaly varisble control
menenancs material traraport of demnaoldng alr
short forming ar
guidad sarvlca VECLIUFT WElEs dstances
suliclent forming
langar Ifstime preesurs valles sl Py
guided quick-change etan efrokes and apaads
of format parts o, Smas saparataly adjustable
cantral of complata vaEuURn Srdfor
higher cutput farming process press=une fomring
' of easantlal
Fﬂr producthvity m tere i ina E’Ml:lbli] of
and awvallall armoform
Wity thermoforming process Ing process
Increase in cycle speed and  Featurss of RDK 54 and increasad cycle apeseds ibility to all rmachine alements
improvemant of product RDK 80: pracise meshanical coupled with optimurm motion i improved for purposes of
guality with 30 generaticn drives, high part quality, sagquances. ssrvice and maintenancs,
thermoformers performance and reliskbility.
The customer can thus salect  The complewity of the procesas

from teio machines with
differamnt forming arass and
various equiprnent faatures.

Frae potertiale can be opti-
mally used by optimizing the
saquencing of the machine
during the farrming and move-
mant phases. This reaulta in

&= wall as variable overlaps
of individual procees asctions
can be utilzed in practice by
corsistant opsrator guidancs,

Specific raquiramants with
reapact to tool changs amrs
eormidersd in the rmachins
design and alss the acceas-



ROK Customer Benafitz 1N

caried out altamativaly an
the uppar and lowear table
ueing vacuurn andfar
pressuns Sin

optiond extra which can be
uzed @i pra-stretchear. This
way new tool andfor forming
techniques can be realzed.

with high feed and posi-
tioning accurssy dus to
sarvo-driven material
tranzport

DK 30 with stacking ceins
ard fancling spsfem
simpler Tormat parts customer treining Industrial PG
ghorter cycle imee with con-
alast forming/cooiing thna application technology Profibus Interfaces
computer-aked cyck monitaring of
e ﬂmmlmm Irtegratad tool design T
quidied stat-up process testing of machinas disgnostic ald
farming, punching, stacking and tools =

Irnovative Tarming

ir supply Integrated line concept Tew satting paramstars

process optimizaton syvism fachnalogy ) machine oparation
Direct armangameant of the By pre-selecting the desired Customized equipment Further applications
vauurn and pressurs air farmning program on the oper-  for processing the due to additional motion
vahvea on the farming etation ating pansl, all reouirad following materiala: B8 S NCaE
reaults in shorteat filling sattings are camed out suto-
timesg of the individual cavi- rmaticalby. PP matarials with roll Darnclding aid for parta
tiea and consagquenthy very pre-haster with stacking undercuts
ghort cycle tirnes are Wea offer a servo-drivan . .

. . ; . Pra-printed matarisla, Loozs g corntral

achieved. Forming can b= clarnpirg frame drive s= a.gﬁnrlid production, far partF;ﬂ:"rth very

proncunced undercuts



3% Generation thermoforming - optimization strategy

3+ Genaration tharmoformmers
featurs an optimization
etrateqy dus to the inno-
vative, functional pragrarm
gtructurs. Customers will
banefit from that with respect
to ayaternatic irmprovarnsnt
of perfarmance, product
quality and production
reliakbility

Setting dats and procesas
timez establizhed by the
computer-aided basic
eatting can be optimized
far anough to make con-
trolied ovarlap of motion
eaquences poesible.

Without sltering the themmo-
farming procees, the rasulting
ovarispa hswve an optirmeal
affact on cycle time, howevear,
without adversaly affecting
product quality.

The complesity of the
prcass with respact to
farrnirg, punching and
stacking calls for a nes
contml tachnology whers
savarsl individual drives
are comtrolled and opti-
mizad.

Merwwhy denvalopad menus
provide eslective operator
quidancs through the ind-
vidual optirmization phasse,
Pararmeatars relevant for
parformmance amr provided
sutomatically to the opemstor
in & sakective way for opti-
mMizing purposas, subject to
the forming program of the
machine. Conesguences of
the measuras takan ares dis-
played an the acrean. The
rain bensfit of this visualza-
tizn is the selective display
of required information snd
suriliary functions bassd on
principles of profassions
industrial deaign.

A" genaration optimization of sequencing and performance

Oparating mistakes as
avoided thanke to a clasr and
gimple manu structurs. Easy
and comfortsile navigation
through indvidual manue can
b= salectad on the oparmsting
panal. The dalogue aystam
aleo featurss an electrnic
hialp functicn included in the

opserating systam.



Faaiurs of fha digiafzed manhne am: practiosl cpormtion, compaioraiced hasi
soking of i mmachin dafa o5 wal a5 nompLTer alded maoing ComYarsion.

RDK 37 Genaration

Thermoformers 1

ADX B0
opamting pancd

Control of essential parameters in

the thermoforming process

Redization of the require-
mante calls for a new control
concept whers all relevant
forming, punching and
stacking movameante s
calculated, controllad and
optirmized.

Separate optimization of sl
proceas paramstars is thua
possible sa well as their
preciae allocation to the indi-
vidual phases of the farrning
proceas. Starting and ending
pointe as weall 58 abaaluts
valuas for prassuns andfor
vacuum can be precisshy
determnined and documentad,
thus they ares svailable for
repeat orers.

Abaolutaly exact and flat
s=aling rims are required for
a long ehelf life of the packs’
contents. Thie ie achiswed
by cooled downholders

and clarmping frarmes in the
toal.



Matarial transport with
prisuratic chain
tightening systern
Upper and lowear
clamping frame systam
with ceacads control

Highly dynarmic valves
for build-up and release
of farming preesurs

Infinitedy variabls i
contred for demaolding
Optirnzed drive tech-
ralogy and ssouencing
for forming, punching
and stacking stetion

Requiremeants with respect to formed parts can be
systematically improved by integrated optimization of
maching and teol. At the same time machine speci-
fications were realized, such as:

Controd of pararmstars

relevant to the thammo-

forming process

Reproducibility of thermo-

forming process

Reduction of anargy
consumption

Shart ool changing
timea

Guided sarvice and
Erevartive Feirtensncs
Highar availability and
productivity




Based on the 2nd genera-
tion, an increase in cycle
spead of up to 80%
coupled with enhanced
product quality can be
achieved with tha

3rd machine generaticn

Optimization Strategy 1

1+ genamtion

preumatic
madhiina

2= ganerution
SRy metor
rmachirs

B e
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Raproducible forming of esal-
ing rirn, stacking edge snd
thicknees distribution of the
gide wall thanks to interaction
of all parsmetera ralevant to
the process,

Shorter changing tirmes for
tools and format parte, sim-
plified apemstion and higher
availability are further banefite
of ILLIG 3rd generation ther-
TR se of forming prEssus moformers. Rectangulsr
tregys, &.9., can be produced
at a apasd of 55 cyclaa’min
due to the above-mentionad
featuras.

- -
R s ILLG
fastar closing mowments



Customer benifits f Focus of development

Higher productivity and
availability

At ILLIG sy nergiss betweaen
custormer banafits and dewveal-
opment of themoformmers
henve resultad in considansihy
higher cutputz.

Subetantially higher cyclea
gpescia can be achisved
thanke to an optirnized and
accalarated forming proceass,
The machines feature farming
airsas within tested limite,

Differant procass steps are
camied out during the actusl
farming proceas (forming
tabole movementa, building-up
of farming preesuns, punch-
ing, stacking, ste.). The qual-
ity of the farmed part i=
eubject to the pracision of
thess process tepa.

Acceleration of the individusl
prcesa gtepe can be uaed
to extend the cooling times or
far further improvemeant in

performance.

Servo-driven material
tranaport system for exact
positioning during high
speads

Width and index length of the
material transport are st by
computersided basic estting
wia operating pansl.

The sarvo-mechanical posi-
tioning drive reducss inoes
lanigth tolerances to £ 0.2 mm.
Ini the amrea of the farrming
gtation the material transport
iz mowed apart pneumnastically
by the spreading device. The
mterial iz stretched thus

¥

e =
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webding is prevented during
forming which is especisly
baneficial for PP proceasing.

The pneumastic chain tansion-
ing =yetem g suppliad with
sdjustable preesurs and sep-
arately keaps the transpaort
chainz under optimal tension.
This way the play batavesn
the individusl chsin links and
the tolerances aceurring in
an expanding chain can b
offsst.

Banefits:

Checking and readjust-
et of chain tangion no
kamigar raquired

Higher tranaport accu-
racy and longer esrvice
life of chaina since chain
tension is alwaye opt-
mally set and idantical in
both chaina

Reduction of wear and
tear duse to intagrated
coaling channela



ILLIG heating technalogy
provides optimum thermao-
forming conditions

LUpper and kower heatar ara
part of the basic equipment.
The individual rows of heater
alemants can be contmlled
by pilota. Rows of heater ele-
rmente which are not nesdad
are automatically switched off
eubiject toindex langth and
rriatarial width.

Four mowe of heater alamants
on the feed side can ba
ewitched off to adust the

eff sxtive lamgth of upper and
lowrer haater aptirmally to the

index langth.

Momover, the haater length
can be adjusted ewactly to
the index length by using
watar codlsd heater covers,

Forming/Punching Station 1l

R B0 forang!

jpuching stafion
A heating profile is caleulated  or decrasss the tarmpesturs
by the control via computar- level as awhole a.g. to
aidled] bagic satting subjectto  achisve higher cycls apesds,
the rowe of heater alemeants.
Itie posaible, 8.g., to increase Ewceasive sagoing due to

hipssior cdem ares on the fand shoke,

materisl overhaating is
detected by a light bamier,
Uper and lower heatar mowve
back and the mechine stops,
Thia way no materisl will fall
irta the owser hasatar

All thermof armning poasi-
bilities can be optmally
utilized thanks to this opti-
mized haater equipment.



Constant preduct quality wihen processing

pre-printed materials

A control devies with photo
call ie evailable for proceasing
pre-printed rmaterials, &. g. for
lid production. The sermo-
driven rreterial transport
coupled with the photo eall,
ansuras exect positioning of
the primted meaterial in the
farming teal.

Depanding on the applicsa-
tion, the photo cell is located
on the meaterial tranaport in

the centar of the forming toaol
andfor on the feed side of the

rmachine.

Thers must be print marks an
the matenal at intervals of the
printing irmages.

After reaching the set incks
langth at high spesed, the print
mark is searched &t an addi-
tional craap apsed,. Whean
the print rmark has bean
datacted, the seanch run
ands The material is trans-
ported further by the comec-
tional value to ensure preciss
powitioning of the print.

Benafits provided by RDK tachnology
in lid production:
Bettar meaternial distribution Optirnurm punching results

in the rirn area since
material is drawn in from
akalatal area

Less maimtenance affort
recuired far tool rapairs
Short stand-still timea dus

to fat changs of steal rule
diea

an product dus to new

punching technology in
the range of the holding
studsa

Langer lifstimes due to
cutter stop on fiorm-
ingfpunching tool




Processing of Pre-Printed Materials

Steel Rule Punch Press 1l

Steal rule punch press
(opticon)

A gteal rule punch prass
equipp=d with movable uppar
and lower table ia affared for
product punching. Intha
automatic maode the station
gtarts working a8 soon sa the
firat parts rasch the punch
praas.

Thewhale station can be
rmzved in lengitudinal direc-
ticen by sanio drive, The oor-
rect poeition ie determined
by the computer-aided basic
gatting and storad. Preciaion
comections are poasible dur-
ing operstion.

The toggle lever drive — an
e=santia alemant of the atesl
rule punch praes — iz very
rigid thanks to its mechanical
forcs traremiaeion. In the
cynamic phasa of the cloaing
and apaning movermeant fams
iz tranemitted centrally to the
joint of the double toggle
leveer which prevents develop-
rriant of transveras forsa on
tha pillar guidings of the
farmning tablas.

The atesl rule cutter i posi-
tionad by rotordriven
adjustmant devicaa, it thus
can be moved in all degreas
of freedam on the punching
teble. The salectad positions
can be changad during opar-
ation and stored after opti-
rhzaticn.

A atesl rule die heating is
opticnaly availabls for reduc-
tion of cuttiing forces.

Adjustment of cutter,
height adjustment, floating
cutter

Thers are certain production
tolerances on the part if the
heatad material is formead by
pre-stretcher and presaurs
air and punched by steal nie
cutting dies in & saparsts
proceas stap.

In order to limit this toleramncs
rangs, the punching toole as
designed aa so-called “float-
irey cuttera®,

Cutting contoura are sup-
portad in a frealy movella
way within the halding plate
g0 the centering aids can
canter the cutting diee with
reapact to the forming con-
tour ahartly befors punching.

Thiz proceess i supportad by
the movernent profile of the
table drives since the spesd
i reduced in the deciaive
phass and thus thams is suffi-
cient time for centaring. The
benefits prowvided by hastad
ciea are fully maintsinad in
floating cutters, too.



Process optimization by
different stacking system
variants

Finally, preduct properties ars
also subject to quality and
mliability of the different pro-
duction stepa. ILLIG thersfons
offare a relisble range of
etacking eyetarna and down-
gtraam squiprment for ADK
rriachines, adjustad to:

autornation lewvel

output
furthar processing

Gafe and mliable product
etacking at any apead is
anaured by employing the
predominantly ussd servo
drive technology suitsble for
eynchronization and precision
adjustmeant of stacking mowve-
FrisftE,

Admiesible deptha of dres
are considared in the layout
of the stecking station. Posi-
tive ar negative parta can be
stacked. In the sutomatic
mode the stacking station
gtarts as soon &8 the firat
cycle output of punched
parta has amived.

Iri thie standard version,
clarmping mask and stacking
chute are moved together
gimultansosualy by a preu-
matic cylindar and fir the
shelstal in which the formed
parts are hald by holding
gtuda.

The format-dependent break-
out unit removes the parts
fram the ekalstal and posi-
tiona tham in the stacking
chiuts,

Aag aoon as the set nurnber of
parts has b=an reached in the
atecking cage, the formmed
gtacks are moved to a buffer
shest andfor & corveyar (in
of optionsl aquiprment)
by esrvo motar

The etacking station is auto-
maticaly positionad exacthy
via the pre-estting program,
hovaser, precizion cofmac-
ticns are poesible during
Cparation,

Cptionslly, the clamping
raek can b servo-drivan for
reprducible synchronous
atecking movemeants regard-
keas of part weight. Synchmo-
nized movamants result in
reliable stacking movemants
and thue in an improved
stacking proceas.

The eatting parameters of the
sarve-driven stacking rmowve-
menits ars prograrmimed and
atared in the teach-in method.

‘sacking siafinn with hanong systam,
sacks of nounted nups & fommed on

a convayor



Extended push-out tims ia
required for fonmed parts
fomned with high cycle
gpeads. For thiz purposs a
fixed stacking cage is wsad in
addition to the movable ane,

Parts can b= etorad in the
rmiovable stacking chute with
the ssrvo-driven clamping
rrazk, thus parte can ba
pushed out regardlees of
rrachine cyclas,

Handling system

The handling eyatam ig apear-
atad via the aperating pansl
of the farrming machine. Inte-
graticn of the contral snsures
exact synchronization of the
rmovarments of the amntire
etacking eyetarm. ABG
gtacking iz poasibla. More-

over, stacking of parts formecd

in W-configuration is possi-
ble. Format parts can be
changed very fast by maans

Stacking System Variants 1

aof quick-change technology.
Comrentional stecking fomnat
parta can be used,

In the stacking station the
products are separated from
the web by a break-cut plug
and transfarmsd to the suction
plate of the handling aystam.
It worke with two linesr units
and poaitions the formed

PartS o & COMayor

Optionsly, a divided con-
veyor ie enailable for facili-
tated product rermoval should
the aparator take care of
more than ane rmachine.

Controel for shuttle stacking
im stacking station

Stacking studs in multipls-
row tools can be designed
cifferamthy und arranged in
cifferant wenys. In the stacking
gtation the product rowe as
then pushad on top of asch
other and stackad in one mow.

The perts are kept apart fram
each since the poeitions of
the stacking studa differ fram
peart to pert. Thie ey part
jarmming within the stack is
prevented snd the parte can
also be sasily dastacked.



ILLIS Maschinenbau GmbH & Co. KG
Robert-Bosch-Strasss 10

74081 Hailbronn/Gamnany

Telsfor: +42007 131/506-0

Telafan: +49{007131/505-303
e-rmail; info@illig.de

Irbermat: weavnillig.de
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Sheet proceasing machines

Autornstic roll-fad themmofommers for farrming/punching tools
Automatic roll-fad tharmnofonmmers, separate forming anrd punching
Skin and blister packaging machines

Farm, fill and sasdl linea

Producad Tooling

SHEDLADPT06 - 5~ Gubjert I chargs



