Machining centres IDMC U series

Exact cutting for
maximum flight reliability

No Airbus takes off without Rust gears

In aercspace, the demand for fruly complete machined workpieces is constantly
on the rise. This increase applies equally to the complexity of the parts machined
by cutiing, the diversity of the various small workpiece series, and to the abo-
ve-average requirements on the workpieces themselves. Without the senvices of
suitable parts suppliers with specific expensence gained in particular in this sector
of special cutting technologies, end producers like Airbus would be incapable
of meefing these growing performance requiremants. A growing number of paris
suppliers are ufiliing complete milling as the cutfing technology on production
machines with up fo five NC axes.
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Since 1922 the Cldenbu r

manufacturer and machine buildar
Kurt Rust GmbH & Co. KG in Wilhalm-
shaven has been as in metalworking,
initially concantrating on tasks commis-
sioned by the gear culting and machi-
ne building industries.

Following the compleie destruction
of the production building at the end
of World War ||, production was soon
resumed in 1947. Klous Rust, son of
the company founder, acquired copy
milling machines as early as tha 1940s.
Af tha sama time, he created tha basis
for good business relations with the
oerospaca indusiries by grooming his
contacts with the gircraff builder ope-
rating then under the name of Hambur-
ger Flugzaugbau. These good relations

grew constantly under Rust's care.




All the maasures needed o ossure
quality ware available following eary
waork with British and French stondards
odopied by the BDL, the Federal As
sociation of German Aerospace Tech-
nology and Equipment Industries. At
prasent Rust is able to fulfil thirtyfhrea
sofs of stondords — comprising 282
stondards and quality specifications
— in aviafion and other industrias!

Rust produces exclusively atits Morth
German home. We will get back io ifs
company depth and its other impor
tant virtues later on. The overall high
motivation of the 100 pacple u:urren%y
employed, also affects thair business
porners. The specialized, above ove-
rage knowledge that its employees
acquire, is one of the main raasons
for their loyalty in spite of the foct that
the surrounding carospace companies
are constantly on the look-out for vary
qualified people. Machined quality
and delivery reliability are apprecic-
ted by big OEM's, such as Airbus,
EADS, Eurocoptar in Asrospace and
Eheinmetall, Bron & Luebbe and Fock in
General Machining, to nome but a few
of Rust's customers. Claarly, Rust's cora
cusiomers are in the gerospace indusiry
and not just because this industry is
going through boom fimes.

In line with the general trend, mil
ling is proving fo be a technology of
growing significanca. Plant manager
KarlHoinz Mueller says: Machining
of precision parts within cerospaca in-
variably involves milling every radius of
a complex, weight reducing and ofian
thin-walled wu:urEpia-:a- geameiry.” For
reqsons of strength, to name but one,
thase pracision workpieces known as
structural or infegral parts must be mil
led out of salid blocks or billats of raw
material, and in some casas over 0%
of the material has o be removed.”
The manoging partner Rudolf Witta
summarizas the customar requiraments
as follows “Punctual delivery of maxi
mum quality at compelitive prices!”,
continuing: "Of course, the aarospaca
indusiry axerts massive fime and cost
pressure on their parts suppliers. And
it becomes all the more important that
Rust constanfly invests considerable
sums intechnical equipment, espacially
whera chips are generated. Somatimes
aircraft parts must be deliverad in avie-
tion quality forty-gight hours following
receiptofthe order dota. This demands,
in oddifion to the high-quality standards
of deliverad products, axtramaly offici-
ent operation cycles. So high Rexibility
is what wa want.”
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At 100% copacity per order, light
—and very soon len - Index, Gildemeais-
ter and Montfort’s CNC — machines,
four of which are Index G300 millturn
centres, are presently machining vlirg-
complex, rofating parts in the furning
dapartment. Often milling and gear
culting is followed in one clomping.
Obviously, Rust is utilizing the advan-
tages of complete-machining in their
turning depariment as wall.

In the milling department, 16 CNC
— machines are operating vnder de-
manding condifions and soon thera
will be 18 machines. The sirong grow-
th in this sagment of the company is a
reflaction in particulor of the fechnical
and organizational development of

-

this medivm-sized company relafive
to the use of advanced machining
technology.

Thisencouragingexperiencegained
early with Imrﬁﬁ%rﬁlrﬁodarn%xkel
CMC machines liketha DC 40, FPAMC,
FP SNC, and FP4 CCT, in 1996 led ioin-
tensifying contacis with DMG Bialafeld.
The cutting experts of Wilhalmshaven
hod already recognized ot this eary
time that applications, particularly out
of the aviafion sector, would require, a
migration from four-axes milling fo five-
side machining in the ona-clamping.

Even ot that time, DECKEL MAHO
GmbH Pfronten of the Gildemaisier
Group could provide machines fited
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Machining centres|IDMC U Series
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100 U duo-
BLOXCK® univer-
saf milling centre.
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for this purpose with a horizontalver-
tical swivelling milling head. On the
DMC &0 U universal machining cantre
[x / v/ ztravels = 600 / 700 / 600
mm) this universal head delivered as
much as 28 kW aof o max 12,000
rpm. The largar DMC 80U [x/y / z
travels = 800 / 700 / 600 mm), with
standard motor gear box, could mill
at up to 8,000 rpm, dalivering max
475 Nm.

Both machines wers fitied with (1] a
universal 5K 40 tool changer for sixdy
tools, (2] o production packoge with
internal high-pressure coolant supply
and (3] a pallet changer for 500 x
630 or 800 x 630 mm [DMC 80 U).
Tha machines could mill five sides ot
reduced setup times and presented the
opporunity to get a feel for the piones-
ring Features of the MillPlus CNC. Sure
enocugh, in 1999, ona each of these
machining cenires wera acquired and
instolled — poving tha way for the next
corporate frend — 5-axes simultanacus

milling.

Even the next universal machining
caniras, the DMC 40 U hi-dyn and DMC
80 U hidyn bought in early 2001, fea-
tured as the fifth or B axis a swivelling
milling head for simultaneous five-axes
milling in the otherwise well-proven
anologous specification. Bacouse avi-
ation paris were starfing to exhibit aver
more complex geomatriasin spite of the
short delivery times and the shrinking
batch sizes,| many of which did not
excead twanty-four identical parts], this
five-oxes tochnology come of just the
right fime. In addition to a DMU 80 T in
a monoBLOCK® design, likewise com-
missicned as a five-axas configuration
in early 2002, Rust bought cnother
fiva-axes universal machining canira g
year later - the DMC BO U hidyn with
B axis.

In the meantime the A380 hod been
opproved, and Rust delivered the first
components for the world's largest pos-
senger alrcraft in Septembar 2002
Rudaclf Witte, Karl-Heinz Miller aond
his representative Andree Eck reccll-
ect - “In the ren-up phase fo the actudl
A380 production it was clear that the-
re would be no production drawings
for the components, in contrast fo the
Airbus aircroft manufoctured until then.
The paris suppliers were provided with
socolled volume models designed in
Catia V4. We had to invest in a naw
programming system, modify tha CNC
machine postprocessors and buy now
measuring machines, if our fendar for

the A3B0 parts coniroct was to have
any chance of success.”

“Furiharmore, the components ware
larger than any we had manufacturad
until then. 5o we started fo search
for milling centres that could reliably
handle simultaneous five-axes milling
in the next larger dimension for grea-
ter productivity and without sacrificing
flexibility. We confronted the milling
machine sactor with our seemingly
conflicling array of requirements and
after a number of comparative inves
tigations, finally locked at the duo
BLOCK® concept of the newast univer-
sal machining cantres from DECKEL
MAHC Plronten. Specifically the highly
compact model DMC 100 U with the
machining chamber X/Y/Z = 1,000
x 1,000 x 1,000 mm seamed fo us to
be the best candidate. Its additionally
anhanced dynamic response with &0
m/min rapid travarse along all linear
axes with 0.7 g acceleration and also

the parficularly powerful 3K 50 moior
spindle delivering 44 kW at 10,000
rpm in the swivalling milling head asthe
fifth oxis solved the difficulfies presen-
ted by our specifications for maximum
productivity and flaxibility. Aler all, the
batch sizes for thase complex milling
processes range from only one to a
maximum twenfy-four places.”

KarltHeinz Miller adds: “As early
as the test machining stoges wa were
already imprassad by the further anhan-
ced mochine's afiributes even atthe ear-
1|I| machining test runs, comparad with

e machining centres we had been
Lls.in?| until then, such as the rafio of the
machining chamber fo the machina’s
footprint, the optimized chip Bowoffthe
smoathly-surfaced machining chamber
and the Howless chip discharge on both
sides of the machine bad.

Andreo Eck expanded on this: "The
further developments undergone by the
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Pmonien machines olso affected the
MillPlus IT CNC unit that we know so
wall. The wealth of basic equipment
wos fo our requirements. Even fho
standard version of this machine could
handle our demanding cutting tasks, as
indeed the machining caniras we had
previously bought from Pfronten had
dona at the time.

The only specific options availo-
ble on the order for two DMC 100
U duoBLOCK® milling cantres wara
a special pallet drilling [ig, o dual
Eressura coolant supply, and the

cility for a vacuum fixture. From
February 2005 thase two machi
nes, both olso exhibiting the same
rigidity, were deliverad to Wilhalms-
haven, with just six months befwean
and were immediately commissioned
there. Shorily affer commissioning the
first universal machining centra, tha
DMC 100 U duoBLOCK® was alrec-
dy machining with efficiency, and the

sacond milling centre followed svit o
ferara murku%hr short commissioning
period in the lote autumn of 2005.
Both large numbers of structural com-
ponents for multilayer parts families
and flap track parts leave the DAMC
100 U duoBLOCK® machines with
the occustomed first closs quality. All
necessary part fixfures for this, as for
all other machines, are designed and
built complately by Rust.

DMG Bielefeld and Deckel Maho
Plronien already received a new order
from Rust — two odditional DMC 100
U ducBLOCK® unifs in the established
five-axes configurafion are axpacted to
ba delivered in Juna 2006. Soon the
milling department will be harnassing
a fofal of four of these workhorsas. In
Wilhelmshaven City, whare the com-
pany has been based since s foun-
ding, work has already commenced on
on additional with about 500 m? of
production orea. This is to provide the

space needed for the new odditions to
the milling cantras.

Also worth mentioning is tha direct
online data route that starts at the cus-
fomers’ CAD division. The various,
constanty changing CAD input data
must first undergo {in the progromming
stages) o processing sirafegy befora fh-
gy are corverted to NC datfa for the
most diverse CNC machines. This re-
quires a lot of experience, in parficular
for simultanecus five-axes millingon DE-
CKEL MAHO machines, but above all
on tha DMC 100 U duoBLOCK® milling
centres. Aftlar many years of work this
is the brainchild of Thorsten lken, who
ofien worked many hours ovariima.

His ossessment: “Our current 3D
CAM sysiem Cimairon fociliioles offi
clent CAM over a wide machine range
and, therafore, covers five-axes millin
os well. In addition, softwaro pn:r'-'l'dag
by the company Yericut provides vs with
special evaluations on the screens of
our programming division so that no
collisions con occur on the five-axes
machines during the final stage of si
multanaous milling. For this fo happen,
the softwara must depict irue fo scale on
the screens bath the respective machine

with the corresponding fools and
:Egﬁxma with the wﬁkpiﬁes." What
Thorsten lken is too modest io mention is
the many hours of work he and his pro-
gramming collaogues have invested in
these pradiical software applications.
Everybody af Rust is well motivated for
their evaryday activities. This is par for
the coursa.

www.ozwrist.de
www. g ildemeister.com

Complex structu
ral jprts, herain
ihe fool changer
of o DECKEL
MAHO universal
milling canire,
have bean milled
out of sofid
blonks without f-
me foken for fool
posioning over
years.

Job preparofion
a lo Rust uitro
complex workp-
a0as for fve-oues
simulfonecus
madﬁning ore
programmed by
Thorsten fken
{left), oferwords
there are oollisi-
on evaludtions.
On the right in
the picfure Sven
Stolle of DMG
Bigefeld, in the
micdle Kor-
Heinz Miifler of
Rust.

The produdicn
of infegrol parts
musi ensure
100% quoliy as
surmmee for a
partrership with
Airbus.
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