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Editorial

“Styleis

the proper
omission of

the inessential. »

Anselm Feuerbach

:__-?

a

Hans-Jurgen Pelzers

Electrical discharge machines in high tech

Precision and style are two factors for success. If you want ex-
posure with an accuracy of 20 nanometres, you need to start
with an outstanding electrical discharge machine. At GEWO,
the requirements for the manufacture of assemblies for extreme
ultraviolet radiation (EUV) are at the limit of what is technically
feasible (page 26).

The higher the frequency, the smaller and therefore more
precise the components have to be. This principle is heeded
at Rohde & Schwarz in their efforts to supply customers all
over the world through their locations in 70 countries — a feat
made possible by the 50 employees in the toolshop in
Teisnach (page 6).

The latest news from the Institute of Precision Machining in
Tuttlingen comes from the professor himself — starting on

page 44.

Best regards

Hans-Jiirgen Pelzers

from the Technology Centre in Ratingen
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News

Gaining a competitive edge

with automation solutions
At SPS 2019 in NUrnberg, Mitsubishi Electric’s
motto will be “Your solution partner for smart manu-
facturing’. On the stand the company will be dem-
onstrating its latest range of automation products
and technologies that give users a competitive ad-
vantage.

The solutions on show will include Predictive
Maintenance, Time-Sensitive Networking (TSN) and
increasingly collaborative robotics — all of which are
designed to improve production. Help in handling big
data using edge computing will feature prominently,
in addition to the wider application of Al for improved
machine and systems intelligence.



Mitsubishi Electric develops world’s first
metal corrosion sensor designed for
mounting on printed circuit boards

Mitsubishi Electric Corporation announced that it
has developed what is believed to be the world’s
first* compact metal corrosion sensor small enough
to be mounted on printed circuit boards. The new
sensor utilises metal corrosion monitoring technol-
ogy developed by Mitsubishi Electric that detects
the degree of corrosion of metal components
caused by corrosive gases such as sulfur com-
pounds in the atmosphere. The deployment of
multiple sensors with different levels of corrosion
resistance allows the degree of corrosion to be
detected in stages, helping to prevent equipment
failure. Mitsubishi Electric plans to deploy the
new technology across its own industrial equip-
ment portfolio.

* According to Mitsubishi Electric research as of
4 September 2019
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Smart automation solutions for machine tools enable

increased productivity

In an increasingly competitive marketplace smarter machine
tools can offer big advantages to production facilities such as
increased flexibility, efficiency gains and reduced down-time.
At EMO 2019 Mitsubishi Electric showed how these goals can
be met with connected production systems, intelligent control
systems, Edge Computing and partner solutions. Faster time
to market and increased production flexibility can be achieved
using Mitsubishi Electric’'s M8 Series CNC controllers with
Direct Robot Control (DRC) functionality. Mitsubishi Electric ro-
bots and models from KUKA will work seamlessly with DRC
enabled controllers from Mitsubishi Electric.

changes.AWARD 2019:

And the winners are...

Memorising content quickly and easily in deep sleep, an au-
tomatic ticket system for public transport, glasses that detect
eye diseases, and an app that connects people via neighbour-
hood services — these are the winning projects of the changes.
AWARD 2019. The fourth changes.AWARD on Sunday,
07.07.2019, ended with the award ceremony at s 'f’ﬁ
the Cromford-Parkfest. This year the pro- ’ﬁ {
ject topics were concerned with the

subject of “Society 5.0”. All 12 partici-

pating groups successfully addressed

this challenging issue. In the final on

27.06.2019 they presented their busi-

ness plans so professionally that it

was by no means easy for the jury to

select the first three places. So there ) e
are two third places this year. —— &

News
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Rohde & Schwarz transmitters
and-measuring techniques are
used all over the world — as
here onthe'Wendelstein in the
Bavarian Alps.

-

Clobul plager.

#

55 metres

of grounded
technology
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Rohde & Schwarz GmbH & Co. KG

Oscillations

for the world
IN the Bavarian Forest.

Teisnach, picturesquely situated in the Bavarian Forest with a
population of roughly 3,000, is one of the high-tech centres in
the region. The Rohde & Schwarz technology group is one of
the key contributors to this with its Teisnach plant. Since 1969,
the plant has been responsible for the prefabrication of the
global player’s products. Today, the company produces com-
plex systems, numerous electromechanical assemblies and
custom-made items. Last year, two Mitsubishi Electric EDM
machines from the MP Connect series joined the precision pro-
duction activities of the plant’s toolmaking department.

Rohde & Schwarz
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With its industry-leading tech-
nological expertise, Rohde

& Schwarz is working en- -
ergetically on the future of '
communication, information "
and security.

The independent group develops,
manufactures and sells a wide
range of electronic capital goods
to industry, infrastructure opera-
tors and sovereign customers. The
company is one of the technology
or market leaders in all of its fields.
Rohde & Schwarz concentrates on
the areas of mobile radio and high-
frequency measurement technology,
and broadcasting and media tech-
nology. Air traffic control and radio
communication, cyber security and
network technology also enjoy high
priority in the Group.

In fiscal 2017/2018, Rohde &
Schwarz generated sales of EUR
2.04 billion. The company owes this
success toits 11,500 highly skilled
employees in over 70 countries. As
the largest employer in the Teisnach
region, the Group employs around

Global player

1850 skilled
workers at its
plant there and
allocates more
than 74,000
square metres
to production.
Since its foun-
dation in 1969, the

Teisnach plant has been responsible
for the prefabrication of products. “In
addition, we also manufacture among
other things electromechanical as-
semblies, custom-made items and
radio communication systems,”
explains Andreas Bauer, head
of toolmaking at Rohde &
Schwarz in Teisnach. Itis
also home to the manu-

The reference receiver for
broadcast signal analysis is
one of many Rohde & Schwarz
products.

Present in over

70 S

countries . - {0
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facture of radio and
television transmitter systems, body
scanners, micromechanical preci-
sion parts, antennas, printed circuit
boards, housing parts and hollow
waveguides.

“Over the past five years, we have
developed the Teisnach site into
a contract manufacturer with

Rohde & Schwarz is a high-tech company that thrives
on innovation. The company has a tightly meshed
sales and service network and is present in more than
70 countries, mainly through its own subsidiaries.
Exports account for around 85 per cent of its sales.
The company is headquartered in Munich and has
strong regional offices in Asia and the USA.

T;C.Lm01057 a\mé MQ(‘LQ"’ lea\éer‘.

Business fields

¢ Test and measurement

® Broadcast and media

» Aerospace | defense | security
¢ Networks and cybersecurity
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- At Rohde & Schwarz, both large, wide-reach
and small antennas are measured and tested in 19
chambers such as these. The picture shows a
small black specimen on a conical, white support.
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We have developed a comprehensive conception
of quality. This also means that our quality testing
accompanies all phases from procurement to
production and documents them precisely.

Andreas Bauer,
Head of toolmaking at Rohde & Schwarz in Teisnach
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expertise in the complete field of
mechanical and electronic compo-
nent production,” adds Christian
Ebner from toolmaking in Teisnach.
Since 1991, the plant has also been
offering production services to ex-
ternal customers. Teisnach’s broad
portfolio includes product develop-
ment and design, software develop-
ment, purchasing and logistics, and
cutting and non-cutting machining
as well as the assembly of me-
chanical assemblies, mechatronic
systems and special machines. In
addition, the specialists in Teisnach
also perform high-quality surface
finishing.

“We have developed a comprehen-
sive conception of quality. This also
means that our quality testing ac-
companies all phases from procure-
ment to production and documents
them precisely,” says Bauer. This un-
derstanding of quality is also reflected
in the company’s environmental poli-
cies. Water is not simply disposed of,
but efficiently purified with a computer-
aided water treatment system that
guarantees the highest wastewater
purity in every situation.

Facts & figures

Founding year

1933

The company shows huge commit-
ment in its training activities. More
than 100 young people are currently
undergoing training, primarily in
technical professions such as indus-
trial mechanic, electronics techni-
cian and electrician, or combined
courses of theoretical study and
work experience.

Tools for internal and external
customers

“The bulk of what we make is used in
Rohde & Schwarz’s production activ-
ities, so we can only devote 20 to 30
per cent of our capacity to external
orders,” Bauer explains. “But exter-
nal customers are important to us.
We always seek the challenge of the
marketplace. Only then can we see
whether we are competitive. And only
then can we achieve the optimum for
our company.”

Toolmaking enjoys high status at
Rohde & Schwarz and is performed
in several plants. Teisnach is a tool-
making centre. Of the approximately
100 toolmakers in the group,

50 work in Teisnach. “This is

35.1 %
Asia/Pacific

6.7 %
Africa / Middle East

—— 7,000

11,500

ot

Rounded values as of
30 June 2018

employees worldwide

employees of them in Germany

1,850

employees of them at
the Teisnach plant

Profile 02/19 11

where most of the technologies are
located,” Bauer reports. “It is impor-
tant for our work that we can quickly
serve the various departments within
the Group. And this is why our de-
partment is equipped with a wide
range of technologies.”

Microtechnology specialists
A number of Rohde & Schwarz
products require very small and
very precisely machined injection-
moulded parts, which are devel-
oped and manufactured in the
Teisnach plant. This also includes
the fabrication of all the required
injection moulds. “Since 2011, we
have been involved in micro-injection
moulding,” Bauer explains, “and
have been working consistently
in this area and built up extensive
know-how. Most of the applica-
tions for these products at Rohde
& Schwarz are in high-frequency
technology. “The higher the frequen-
cies, the smaller the components,
and the smaller the components, the
smaller the manufacturing
tolerances,” Ebner

37.6 %

Net revenue Europe

by region

20.6 %
Americas

N DDUﬁ

in fiscal 2017/2018

EUR 2 billion

Rohde & Schwarz
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The two Mitsubishi Electric machines in the EDM section of

the toolshop

notes. “Since we manufacture micro-
injection moulds, we are also very
heavily involved in the machining

of high-precision moulds and tools
and in the field of micro-erosion
technology.

One area firmly anchored at the
Teisnach plant is the manufacture
of punching and bending tools. The
toolmakers specialise in machin-
ing sheet metal with a thickness

of just a few tenths of a millimetre.
“Forming processes for materials
over a millimetre thick,” Bauer ex-
plains, “are the absolute exception
in Teisnach.”

ese two precision machines, we can operate
gh process security in this area, and they
give us the necessary flexibility.

Andreas Bauer,
Head of toolmaking at
Rohde & Schwarz in Teisnach

In-house specialists
Vertical integration at Rohde &
Schwarz is very high because the
company prefers to have specialists
in-house for special manufacturing
processes. This way you always keep
a check on costs. “Of course, we
also attach importance to reacting
quickly and flexibly internally,” Bauer
continues.

Body of an HF assembly — produced on the
MP1200 from Mitsubishi Electric

here a little separate and autono-
mous.”

With 50 employees, the toolshop in
Teisnach is of a manageable size.
“To maintain a high degree of flex-
ibility, we are constantly re-organis-
ing our operations. This is also one
reason why we keep toolmaking

Five wire EDM machines are in op-
eration in the toolshop in Teisnach,
mainly in the production of punch-
ing, bending and extrusion tools.
The two new Mitsubishi Electric

Fecision and ﬂex;5;1;47.




Andreas Bauer inspecting an intermediate ejector plate.

MP1200 Connect and MP2400
Connect machines are mainly used
for stamping and bending. “With
these two precision machines, we
can operate with high process secu-
rity in this area, and they give us the
necessary flexibility.”

Team decision-making

“Last year we were faced with a
change in our wire EDM machines.
We took a close look at the main
suppliers and drew up the require-
ments profile with our entire team,”
Ebner reports. “It was important for
us to make a joint decision in which
all the pros and cons and the sus-
tainability issues were examined.
And the price-performance ratio was
also of course a crucial factor. We
paid visits to users and compared
the technical data until we were con-
vinced that Mitsubishi would be able
to supply us with good and opera-
tional machines. Only then did we
take the plunge. We’ve been using
the two Mitsubishi machines in our
toolshop for about a year, and we
are still very happy with them and
have no regrets.”

Toolmaking 2027

“We drafted our 2027 toolmaking
strategy back in 2017, venturing a
look ahead to 2027,” Bauer reports.
“We coordinated our strategy with
plant management. Last year we
took the first big step and invested
around EUR 2,000,000, among
other things in two Mitsubishi sys-
tems. In doing so, we gave new
impetus to micro-erosion, micro-
milling and micro-drilling.

Another goal is efficient production
planning, which will make our work-
ing methods more efficient. We also
want to optimise our communica-
tion so that the right information is
always available in the right place.”

Profile 02/19 13

Rohde & Schwarz
GmbH & Co. KG

Core business

Rohde & Schwarz develops, manu-
factures and markets a wide range of
electronic capital goods for industry,
infrastructure operators and sover-
eign customers.

Employees
11,500

Executive board
Christian Leicher (President & CEO)
Peter Riedel (President & COO)

Contact
MuUhldorfstrasse 15
81671 Mlnchen, Germany

Tel +49894129-0

info@rohde-schwarz.com
www.rohde-schwarz.com

Contact
Toolmaking in Teisnach,
Germany

Head of toolmaking
Andreas Bauer

Contact
Kaikenrieder StraBBe 27
94244 Teisnach, Germany

Tel +49 9923 85-71885

andreas.bauer@rohde-schwarz.com
www.teisnach.rohde-schwarz.com

Rohde & Schwarz
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AMB Ateliers
Mécanique de Baulne
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Reliable and exact.

Precision mechanics specialist
relies on Mitsubishi Electric.

Markets and technologies are subject to constant change. Only those who
are willing and able to adapt to changing requirements and acquire new
skills in good time will survive. AMB near Paris is no exception. In the face
of shrinking demand for rubber injection moulds, the company has been
adding precision prototypes and mechanical components for a wide vari-
ety of industries to its portfolio. What experience has it acquired in this con-
text with Mitsubishi Electric electrical discharge machining systems?
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"We have developed from a maker of rubber moulds into
a precision mechanics specialist in high-accuracy proto-
types and mechanical components,” explains Jacques-
Henri Miguet, second-generation managing director of
AMB in La Ferté Alais (France). For its original main busi-
ness — complex moulds for the production of rubber parts
by injection moulding — demand has declined steadily over

2-cavity rubber mould - erosion finish

the decades, which is why it is now the last company in

a large area to produce such moulds at all. Although

it continues to successfully serve this market, its main
focus is now on numerous top industries such as aero-
space, automotive, shipbuilding, the oil industry, motor
sports and electronic/electrical engineering. For these it
produces complex, high-precision machined prototypes
and mechanical components, in anything from single
items to mid-size series. It machines all common met-
als such as steels with hardnesses up to 62 HRC, alu-
minium, titanium, bronze and brass as well as numerous
important plastics. For this purpose, the company certi-
fied to ISO 9001:2019 is fully equipped with modern,
CNC-controlled machines such as HSC milling centres
and turning/milling centres, wire EDM and die-sinking
EDM systems, and 2D and 3D laser engraving machines.
The firm achieves machining accuracies in the range of
10 uym and assures quality with a range of modern meas-
uring systems.
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Emphasis on advice and service

“For such orders, advice and assistance in improving
the geometry are an integral part of the services we pro-
vide,” Miguet adds. This was already an essential part of
the package of services for rubber moulds, since here

it was not only a matter of the geometry, but also of the
process-related design of the moulds, e.g. with regard to
their heat management. In such cases, it is sometimes
necessary to go with the customer to his own buyers so
as to jointly arrive at optimal, reliably controllable solu-
tions. In this context, the business has established a
network of expert contacts in the field of rubber materi-
als and their processing so that they can draw on the
specialist best suited to the respective task for the cus-
tomer. This lively tradition of advice and assistance for
the customer is also practised with other technologies.
At the same time, the employees in production undergo
regular training so that they always have full mastery of

Our Mitsubishi wire EDM machine
works perfectly and delivers every-
thing we expected of it.

Jacques-Henri Miguet,
Managing Director at AMB

Component produced by wire cutting

Profile 02/19 17 l l

The Mitsubishi Electric EA8S die-sinking EDM system that went into operation
at the same time as the MV1200R

The MV1200R wire EDM system now in use at AMB for three years
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the latest technology. This results in manufactured parts
of superior quality and precision.

Why Mitsubishi Electric for electrical discharge
machining?

“In 2016, we started looking for a new wire-cutting ma-
chine because the existing machine from another manu-
facturer was unreliable and caused excessive maintenance
costs,” Miguet reveals. Initially there were discussions with
three different suppliers, but the choice quickly narrowed
down to the Mitsubishi Electric MV1200R offered by Delta
Machines. One important reason for this was that the sys-
tem accommodates a working height over 200 mm. Michel Rouhaud on “his” MV1200R

The decision in favour of Mitsubishi Electric was swayed

in part by its holding of its “French Days” open day in MV1200R was purchased along with an EA8S die-sinking
Germany, during which visitors could witness the sys- EDM system.

tem in action, ask any questions they wanted and view

the parts produced with it. In the end, the quality of the Experience with the MV1200R

advice received was what clinched the decision in favour “Our Mitsubishi wire EDM machine works perfectly and

of Mitsubishi Electric. Ultimately a wire EDM system type delivers everything we expected of it,” says Miguet.

Automatic wire threader of the MV1200R

Part wire-eroded because of its
60 HRC hardness

MacL‘fmeS r‘vmnirg ar‘Oan-’\"Le—clOc_L.




If I should ever need another EDM sys=
tem, | know exactly who to contact.

Jacques-Henri Miguet,
Managing Director at AMB

The training, which was spread over two courses

2-3 months apart, was very satisfactory, and his staff
was soon well able to handle the system. The machine
is programmed using NC software written externally with
Mastercam CAM. The MV1200R achieves an accuracy
of 1/100 mm when used with wire diameters from 0.1 to
0.25 mm, usually with two passes to achieve the best
possible quality. In 2-shift operation and with an average
spool life of 20 hours, jobs can usually be planned so
that the next change falls within an employee’s working
hours and the machine runs largely around the clock.

In this context, the automatic re-threading of the wire

AMB Ateliers Mécanique de Baulne
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after a breakage, even in the narrowest kerfs, is also very
useful. The system is outstandingly maintained by the
employee entrusted with it and has been running contin-
uously and trouble-free in the three years since commis-
sioning, and no wear worth mentioning has arisen. The
cost of consumables such as filters is in the expected or-
der of magnitude, and cooperation with Delta Machines
has gone very smoothly during this time. “If | should ever
need another EDM system, | know exactly who to con-
tact,” says Miguet, summing up his experience.

Founding year Contact

1980

Managing director
Jacques-Henri Miguet France
Employees
17

amb91@wanadoo.fr

Core business www.amb91.fr

Precision mechanics, prototypes,

mould making

2, rue Adrienne Bolland
Z.A.C. Domaine dur Tertre
91590 La Ferté Alais

Tel +33-1-64575058

Mitsubishi Electric
Agent for France
DELTA MACHINES

3, rue du Docteur Charcot
91420 MORANGIS
France

Tel +33-1-60490974

www.delta-machines.fr
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Friedrich Daniels Medical GmbH

an essential technology.

Specialists in EDM evolve into full-range suppliers of medical instruments
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Friedrich Daniels Medical GmbH has
been operating in the Swabian town
of Aldingen for a few months now.
In the medical technology sector,
this has been for many years a fa-
miliar name from a company based
in Solingen, and this is something
entrepreneurs Robert Keller and

Andreas Wenzler wanted to exploit.
As Keller reports, the participation

of the Solingen medical technology
manufacturer in the recently founded
company has opened up direct ac-
cess to customers. “Via our head
office in Solingen, we are already
listed as a qualified supplier for many

potential customers. And this greatly
simplifies access to the market we
focus on,” he adds.

Successful team of medical
technology and production
experts

Keller and Wenzler moved into the

Friedrich Daniels Medical
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modern new building in Aldingen
in spring 2019 after only six
months for construction. It pro-
vides over 1,000 m2 of space for
production and 250 m2 for ad-
ministration. Within a very short
time, production capacity utilisa-
tion was high. The company had
previously been based in
Gosheim for more than two
years, but the production site
there did not offer any scope for
expansion. Keller says: “We’re
obviously the ideal team for per-
suading customers of our com-
prehensive services, and this is
probably why our company has
grown so quickly and success-
fully.” He and his partner started
in 2017 by themselves, and to-
day they already employ 15 spe-
cialists. The two of them met at
handball — a real team sport.
Keller had already had several
decades of experience of EDM
and had been highly successful
with his old company Keller
Erodiertechnik in neighbouring
Gosheim. The other, Andreas
Wenzler, had been a technical
business economist specialising
in medical technology for several
years. So that he could embark
on his own career, he refused to
take over a long-established
family business as planned, de-

Part of the product range
of Friedrich Daniels
Medical GmbH

AV] JJec\l ‘l’eam.

ciding instead to start something
of his own with his newly found
partner. With their previous
knowledge and excellent con-
tacts in the industry coupled with
their new location in the south-
west German medical technol-
ogy region around Tuttlingen, the
two team players see themselves
well positioned.

Development and production
expertise
At their newly founded business,
they have all the machining pro-
cesses at their disposal — turn-
ing, drilling, milling, grinding
and eroding. More than 20 ma-
chines are already in operation
in the new production building
in Aldingen, along with several
skilled design engineers and
CAM programmers. Keller and
Wenzler thus see themselves
well equipped to act increas-
ingly as full-range suppliers of
medical instruments. Wenzler is
familiar with the demands and
wishes of medical professionals
and manufacturers who have
been established in

Profile of
Robert Keller

Robert Keller, one of the current man-
agers of Friedrich Daniels Medical
GmbH in Aldingen, has followed the
technology of eroding from the very
beginning. He first came into contact
with the process in the 1980s during
his training as a toolmaker at a Black
Forest watchmaker’s. Later, he worked
in stamping and toolmaking and was
able to significantly expand his knowl-
edge of sinker and wire EDM. At his
design office for toolmaking and at his
later company Keller Erodiertechnik,
he was also mainly concerned with
this specific machining process. He
is keen to point out that he is largely
self-taught. He has also attended nu-
merous further training courses at in-
dustrial institutions and machine manu-
facturers and finally passed the exami-
nation to become an industrial foreman.
Throughout his professional
career, Keller has seen him-
self as a practitioner. Even
today, he says, he enjoys
working at the machine. In
this way, he can maintain and
further develop a feeling for
which workpieces can be pro-
duced under which conditions -
using wire EDM, for example.
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medical technology for many years
in Tuttlingen. He has excellent con-
tacts with the specialists, which al-
lows him to participate in innovative
projects from the idea through to
the finished product. The company
mainly focuses on instruments for
surgical procedures and orthopae-
dic treatment of the spine. As a
specialist in machining and specifi-
cally in EDM processes, Keller uses
his comprehensive knowledge to
ensure that the company can also
cost-effectively manufacture difficult
parts and components for medical
instruments with high productivity.

duction process as one of the busi- ; . n— ;
ness’s essential core competences. This wire EDM machine is highly productive,

“This is the only way to produce the accurate and dependable.
intricate and sometimes complex

contours required especially for Robert Keller,

components for instruments and Manager at Friedrich Daniels Medical

accessories in medical technology,’
he explains, adding: “This also ap-

plies particularly to the corrosion- Proven technology from BA8 machines. These, he con-
resistant and high-tensile steel Mitsubishi Electric firms, have proven themselves
alloys used in medical technology.” His excellent experience with over many years. “These machines
In Aldingen, the experts produce Mitsubishi Electric wire EDM ma- have always been robust and reli-
numerous components for medical chines at his old company spe- able. | was also impressed by the
instruments, using such materials cialising in spark erosion goes comprehensive advice provided by
as steel grade 1.4307, a corrosion- back to 2003. He has experience the eroding specialists at

resistant chromium-nickel alloy. of the FA10, FA20 and Mitsubishi Electric. The

Cutting punch for
toolmaking

Friedrich Daniels Medical
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Robert Keller proudly presents his SX20 wire EDM system.

competent and always accessible
service was another reason why |
consistently chose machines from
the Japanese manufacturer.” Keller
proudly shows one of his trusty wire
EDM machines, an SX20. “Since its
initial installation and commis-
sioning in 1996, it has

been working depend-

ably and with high pre-

cision. It has survived

the move to today’s 1
production site without
any problems and will
hopefully continue to
perform well for a few 1
more years”, Keller

stresses. “That says a

lot about the outstand-

ing quality of these

machines, | believe.”

Keller has based his
decision for further

investments on this
positive experience.
To expand produc-
tion capacity, he
purchased a

BA8

) 5

In the quest for
Um precision

MV1200S NewGen wire EDM with
its state-of-the-art D-CUBES CNC
control in May 2019. The program-
mers and machine operators took
only little time to familiarise them-
selves with the innovative technol-
ogy, Keller reports. The app-like
operating and programming inter-
face on the touch screen is much
appreciated particularly by young
professionals who are already fa-
miliar with this operating philosophy
from their smartphones and tablet
PCs. They appreciate the intuitive
and simple operation. “However, it
is also possible to select the user in-
terface of the previous Advance Plus
control system, which allows the
new MV1200S NewGen to operate

-

gx20




Friedrich Daniels
Medical GmbH

Founding year
2018

Employees
18

Managers
Robert Keller,
Andreas Wenzler

Core business

Development and production of
medical instruments and devices
as a certified full-range supplier as
well as EDM services on a contract
basis

Contact
Laubbihl 2
78554 Aldingen, Germany

Tel +49 74 24 97514-0
Fax +49 74 24 97514-99

info@daniels-medical.de
www.daniels-medical.de

The modern new building in the
Swabian town of Aldingen was moved
into in spring 2019.

very flexibly. Existing CNC programs
can also be used on the MV1200S
NewGen by operators who previ-
ously worked exclusively at the
proven machines,” says Keller. The
fourth, rotary axis also contributes
to the flexible use of the MV1200S
NewGen, enabling it to fully machine
all conceivable geometrical details
on a workpiece in several planes.

Networking for Industry 4.0
Programming in Aldingen is con-
ducted almost exclusively at CAM
workstations from DCAM. The data
is digitally transmitted straight to the
EDM systems via the company net-
work. The newly founded business
is well on its way to Industry 4.0,
Keller notes. The new building offers
ideal conditions for directly network-
ing all machines, CAD-CAM sys-
tems, and production planning and
monitoring. It goes without saying
that the processes in production are
validated and largely certified. “This
is the only way can we become a
competent component supplier to
medical technology. The compo-
nents and instruments we develop
and manufacture are approved for
use in medicine —in surgery, for ex-
ample,” says Keller.
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Learning the ropes the fast way with the new
D-CUBES control

Production under contract to
continue

With his comprehensive array of
EDM systems, Keller intends to con-
tinue the contract manufacturing of
customer-specific components, mak-
ing a further commitment to this with
the recently purchased MV1200S
NewGen. “This wire EDM machine is
highly productive, accurate and de-
pendable,” he says. The company in
Aldingen therefore has sufficient ca-
pacity to punctually complete outside
contracts at short notice.

-
s
~ L]
¢RIEDRICH G
DANIELS Y
WEDICAL GMBH JI 8

Friedrich Daniels Medical
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With great entrepreneurial intuition, GEWO Feinmechanik GmbH has success-
fully established itself with the manufacture of precision parts with high inno-
vative elan. The increasingly high standards demanded of accuracy, quality
and surface finish on increasingly complicated workpieces as well as growing
order volumes in the production of such precision parts have called for the
machine park to be gradually extended to include electrical discharge machin-

ing systems.

Founded in 1981 as an unlimited
company by the couple Georg and
Marianne Woitzik, the company
history of GEWO Feinmechanik
GmbH from Wérth/Hbérlkofen near
Erding shows a rapid advance

to today’s high-tech company.
From the first apprentice in 1982
to today’s workforce of more than
400 employees and the recent
expansion of the production area
to over 16,200 m2, growth has
been steady. The family-run busi-
ness continues to specialise in the
complex manufacture of elabo-
rate components for the semi-
conductor industry, aerospace,
automotive, medical technology
and research. GEWO generates

most of its sales with clients in
Germany. However, the continu-
ously evolving sales network has
also gained a foothold in other
European countries and Japan.

In 1999 the owner’s older son
Stefan joined the company, fol-
lowed by his younger one Andreas
in 2000. Stefan took over the
technical management in 2011
and Andreas has held the posi-
tion of sales director since 2014.
After the economic crisis in 2009,
the company quickly returned to
growth, and a second plant was
opened in the immediate vicinity
in 2013. For reasons of internal
logistics, about 10 per cent of the
milling machines initially remained

in Plant 1 so that the parts turned
there could be supplied to the
milling process without the need
for time-consuming transport.
When these machines were also
transferred to Plant 2, this freed
up further space for expansion
and greater overall flexibility.

To punctually supply its custom-
ers with high-quality and ex-
tremely precise components and
assemblies, GEWO has a large
number of wide-ranging machines
at its disposal. The company has
to machine a broad spectrum

of materials: titanium, stain-

less steels, various other steels,
special alloys such as MU metal,
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Corporate
history

Founding of GEWO
Feinmechanik GmbH. Big-name
customers like Siemens and
Agfa were regular customers
right at the outset.

The first apprentice is taken on.

Purchase of a 3100 m? site and
construction of a new company
building with roughly 1100 m? of
floor space

Takeover of laboratory equip-
ment specialist H. Holzel GmbH

Increase in the workforce to 70
employees

Extension of milling capacity to
include the Matec 30P machin-
ing centre

135 employees now work for
GEWO. Production covers
6,500 m2.

Takeover of Richard Staab
GmbH & Co. inclusive of the en-
tire workforce

30th company anniversary

GEWO employs 250 people.

Commissioning of Plant 2 with
10,000 m2 for production

Brothers Andreas and Stefan
Woitzik have been running the
business since June 2014.

Permenorm, brass and copper as
well as plastics and ceramics. In
addition to the multitude of CNC
machining centres with multi-axis
milling machines, numerous CNC
lathes, eroding, grinding, polish-
ing and drilling machines as well as
saws, there are also various sys-
tems for cleaning parts. Turning op-
erations range from the production
of precise 0.3 mm bores to reliable
turning in diameters of 700 mm.

In the milling sector, the company
machines components that require
a working range of 3000 x 3000 mm
and also produces tiny bores in the
order of 89 um. For its spark erosion
activities, it has several wire-cutting
machines and a die-sinking ma-
chine from Mitsubishi Electric. Here,
a 6-axis robot supports the produc-
tion of single parts and small series.

The company’s fields of activity
also extend to the professional
integration of electrical/electronic
and pneumatic units and the instal-
lation of drives and sensors. ESD
(Electro Static Discharge) worksta-
tions are available for the fitting of
sensitive electronic components.
Furthermore, ISO Class 5 clean-
rooms facilitate largely dust-free as-
sembly. The quality

of cleaning is assured by a variety of
cleaning and testing methods such
as the water break test, particle
measurement and residual gas anal-
ysis. In addition to the manufacture
of high-precision products, GEWO
also invests heavily in quality assur-
ance, which enables it to meet the
exacting demands of its customers,
particularly in the semiconductor
industry.

Wire EDM machines in
continuous use
“We used the period during the
tense economic situation in 2009 to
become more familiar with the pos-
sibilities of EDM technology. This
was particularly because we had
increasingly recognised a growing
need for eroding processes. The
components concerned are ones
with intricate contours, tapers,
penetrations, corners and the tini-
est radii that require high-precision
dimensional accuracy with spe-
cial surface finishes. This is where
EDM has clear advantages over
conventional machining,” Stefan
Woitzik reports. “Until then, we
had outsourced all such tasks. But
we are now successfully handling
this form of machining ourselves.
Nevertheless, some parts are still
outsourced.” In 2009, GEWO pur-
chased a total of four FA20S
Advance wire EDM systems
from Mitsubishi Electric on the

vvir‘e—c,v‘l"‘l"iné Mc\c.L.imeS.



strength of their outstanding price/
performance ratio. Their capacity
utilisation was gradually raised to an
effective level. After the generation
shift of wire-cutting machines to the
MV series, the machine park was
supplemented with three MV1200R
machines.

The new generation brought with it
significant advances thanks to such
additional functions as enhanced
machining precision by means of
tubular direct drives and further im-
provements in process reliability, and
reductions in machining cycles and
energy consumption. Corner preci-
sion of + 1 um and circular shape
deviation of less than 2 um are now
possible. The improved generator per-
formance permits higher productivity.
For example, Ra values of 0.45 ym
can now be achieved with three cuts
and 0.28 pm with four. “In addition,
the automatic wire threading already
available on the FA20S machines is
now noticeably more efficient thanks

Stefan Woitzik talking to Josef Lanzinger

to an improved parameter setting,”
Josef Lanzinger, EDM department

manager at GEWO, notes. “In gen-
eral, wires with diameters of 0.1 to
0.3 mm can be used. But with the

new generation we can also use
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molybdenum wire with diameters
of 0.1 to 0.2 mm. These wires are
used to prevent copper and zinc
contamination of the component.”
The MV1200R machines have a
work table measuring 640 x 540 mm
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and can accommodate workpieces
with max. dimensions of 810 x 700
x 215 mm and a max. weight of
500 kg. Travel (X, Y, Z) is 400 x 300
x 220 mm.

High EDM efficiency thanks to
robotic assistance

Since 2016, a PCam robot, three
MV1200Rs and one FA20S, a co-
ordinate measuring machine and a
cleaning system have been operat-
ing very impressively in the EDM
department. The 6-axis robot loads
the various wire EDM machines with
blanks and unloads the finished
parts as well as manipulating clamp-
ing elements from a rotary maga-
zine. It very effectively supports the

production of unique and series
parts. The automation solution
plans jobs, controls processes and
activates machines. “With the PCam
automation solution and the integra-
tion of our ERP system, we can ma-
chine components very efficiently on
our Mitsubishi EDM machines. Via
the plant’s own machine network,
the machines receive the required
order data, 3D data and the gener-
ated NC programs from the CAD/
CAM software PCam/Wire,” says
Stefan Woitzik, drawing attention

to the EDM automation cell. “In line
with Industry 4.0, we succeeded in
networking all the machines in our
company by 2013. This means, for
example, that malfunctions such

as faulty processes or stoppages
can be recorded and reported im-
mediately. This was done initially via
the telephone system and later via
an SIP client.” These Session
Initiation Protocols are based on
voice-over-IP. The content is sent in
individual data packages via the
Internet or intranet.

In the event of a malfunction, a
message flashes up immediately

on the machine display. An addi-
tional window provides the operator
with a problem analysis as well as
information on action to be taken.
Configurable machining param-
eters can be used to graphically
display information on the status

S;ém[—acc\m‘l" Eoos‘l’ ‘I’O .7;/&‘5‘1"7.



Head of EDM Josef Lanzinger setting up an MV2400

and production times of machin-

ing operations, as well as the con-
sumption of operating resources
and maintenance requirements. In
addition, there is an oversized and
clearly visible display for the con-
venient monitoring of all EDM sys-
tems. For each machine, a three-
colour status indicator lights up in
green to indicate that everything is
running smoothly or flashes in red to
indicate a malfunction. Furthermore,
the screen permits the identification
of all relevant order data, machining
processes, runtimes and production
statuses at a glance.

MV2400R EDM systems also
assist the machining of larger
workpieces

In the wire EDM sector, GEWO was
prompted by customer enquiries

to conclude that it would have to
accommodate larger components,
some of which required multiple
machinings. So it was an obvious
step to take a closer look at the per-

formance profile of the larger
Mitsubishi Electric MV2400R ma-
chines. These wire EDM machines
make it possible to clamp 1050 x
800 x 295 mm components and
machine them in the 600 x 400 x
300 mm range. In principle, they of-
fer the familiar range of functions,
performance and accustomed op-
erating comfort of the MV1200R.
These easily underestimated factors
along with the positive experience
gained in terms of safety and avail-
ability resulted in the installation of
two further MV2400R Connect wire
EDM systems in 2018.

The innovative Tubular Shaft Motor
drive of all MV wire-cutting systems
goes a long way towards enhanc-
ing the quality of the machined
workpieces. This is because the
linear technology employed uses
magnetic motors to ensure that the
motions of the axes are adapted
and completely cogging-free, so
responsive control behaviour yields
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precisely controllable processes
and positioning. This in turn results
in highly precise wire guidance with
clean cuts. The intuitive operation
of the wire EDM machines proves
to be highly convenient with the
Natural User Interface. Operating
staff are supported by input masks,
3D views and assistance on the
machine’s 19” touch screen. This
facilitates workpiece set-up, meas-
uring the workpiece surface using
a probe and automatically adapting
the angle of the wire to the position
of the machined component. Even
complicated machining steps can
be controlled in 3D.

An initial interim balance has re-
vealed a reduction in machining
times, in operating resources such
as erosion wire, deionising resin
and filter cartridges, and in energy
consumption. If, for example, ma-
chining does not take a whole night
in an unmanned shift, the machine
switches all standby systems to
sleep mode on completion. This
process complements the already
lower energy consumption due to
the new generator technology.

Die-sinking EDM now on-site

In October 2018, the GEWO ma-
chine park was extended to include
an EA12S die-sinking system from
Mitsubishi Electric. It is capable

of accommodating components
weighing up to 1000 kg with maxi-
mum dimensions of 900 x 650 x
350 mm and performing machin-
ing operations in the 400 x 300 x
300 mm range. “Although we still
had a 40-year-old die-sinking EDM
machine at our disposal, it was
technologically outmoded and was
only taking up space. Although we
considered farming out this type of




32 Profile 02/19

machining, in the end we decided
to purchase a new machine for die-
sinking EDM. An important require-
ment was that die-sinking was also
very effective in removing seized
tapping bits or broken drill bits. In
this way, production proper can be
resumed without delay,” Lanzinger
comments. To boost the productiv-
ity and flexibility of the machining
sequences on the machine, a 20-
fold electrode changer is used. In
addition, a C-axis is available, which
can be freely programmed for si-
multaneous operation as well as for
rotary operation, while permitting
highly precise electrode positioning.
For certain requirements, such as
deflection, the C-axis makes it pos-
sible to position

Josef Lanzinger at the EA12S die-sinker

HQL' an?ir‘c\‘HomS.

the electrodes exactly at the side. In
addition, the same electrode can be
used to access the component from
different sides.

“Our investment decisions and ex-
pectations of the performance and
stability of the eroding machines
have been vindicated. This was true
of the FA20S and is now also the
case with the machines from the MV
series and the EA12S. They help to
boost our productivity, technological
competence and competitiveness,
and ultimately savings. Maintenance
costs are low and the availability of
the eroding machines is very high.
Over the years, situations where a
machine stopped for unknown rea-
sons overnight or at weekends have
arisen perhaps two or three times.
But downtime has been minimal,”
Stefan Woitzik reflects. “Successful
implementation has been assisted

by the constructive support of
Mitsubishi Electric’s experienced
process technicians and engineers.
We are very confident about the
future. Because with our expertise
gained from the constantly new
challenges of the European market,
we are also well positioned on the
global market. “

The story continues ...
In the next issue,read the
success story 4.0 about

wire EDM towards
full automation.
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Mitsubishi Electric

Fast track

& toindividualisation.

S elap

'_,/‘ Industry 4.0 is a big talking point. But what does it really entail? The idea
is that, as a benefit for the customer and consumer, the individualised
product should be available within minimum delivery time. Although it
requires, on the one hand, great efforts on the part of industry, it never-

theless opens up undreamt-of opportunities for internationally competi-
tive production at a cost-intensive location such as Germany.
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The point of digitisation is to enable companies to become
more efficient, flexible and productive. And this will also be
absolutely necessary from now on. This is because con-
sumers increasingly expect to receive a product tailored
precisely to their needs and preferences within the shortest
possible time — something barely achievable with the cur-
rently widespread methods of industrial (mass) production.

That’'s why experts all over the world are working to
largely optimise processes in industrial companies along
the same lines as in the retail sector. A
g product’s route from the order to
design and pro-

duction through to delivery is
to be digitally served, controlled and moni-
tored. In this country, strategies of this kind
are referred to as Industry 4.0 and are designed

to enable companies to manufacture individualised
single items just as quickly and economically as the
mass products common today.

This requires a comprehensive strategy. All pro-
cesses in all organisational areas of a company have
to be optimised and digitised. This begins with the
design and engineering of the products, and to this
end engineers and technicians work with a variety
of computer-aided technologies. These cover the
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design and detail engineering (3D-CAD), the calculation the tools and auxiliary equipment required. These data
and design of strength as well as static and dynamic be-  are available at terminals and computer controls. For the
haviour (CAE, FEM calculation), the programming of the production steps already accomplished, operators and
production equipment (CAM), the planning and prepara-  machines each report data on operating states and re-
tion of production (PDM) and the test and measurement sults back to the central production planning and moni-
procedures for quality assurance (CAQ). These exten- toring system. Thus, the path from the individual com-
sively digitised processes are networked with each other, ponent to the fully assembled product can be tracked at
resulting in a comprehensive digital model of the product any time using the digital information. The data collected

being manufactured. Consisting of a multitude of impor- are also analysed by specialists, and future production
tant data and information, this model is also known asthe  processes are continuously optimised on the basis of the
‘digital twin’. The product initially exists only virtually, al- findings. Finally, quality assurance records the real data

though all of its properties and characteristics are already of the entire product at measuring and test benches.
known. So the consumer can already see his product —in Quality assurance is also integrated into the networked
a three-dimensional virtual realm — even though it has not structures and receives specifications from design and
yet been manufactured. In this digital model, features can engineering, which it compares with the actual values
still be varied flexibly and at short notice, enabling the generated by the inspected product. In this way, each
product to be adapted to individual wishes and require- manufactured product receives an individual data record
ments in this way. The resultant data model can be used as a stamp and lifelong identification mark, as it were.

in the digital environment to quickly and reliably derive all

instructions and process specifications for subsequent The manufactured products
production. themselves will also benefit

from digitisation, if /S
Machines and workstations comprehensively networked y
for data communication accelerate the subsequent pro- Digital twin / "H
duction processes. Single items can be produced with Sl R

ease. This is because the machines and the specialist
personnel each receive the very latest data on the _
manufacture of the various personalised items ', : /o @
without delay, along with all the information on

Machines and workstations
comprehensively networked for
data communication accelerate the
subsequent production processes.

L = » ' |I :
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available, and are endowed with abilities that were previ-
ously considered unthinkable. This applies in particular
to individualisation. With the aid of software functions,

a multitude of functions and features can be

introduced with minimal effort. Household
appliances and similarly complex prod-
ucts, for example, will monitor their own
operating states at all times with the

aid of sensors. Using extensive data
communication, e.g. via the

Internet, these sensors transmit the
data to the user and to the manu-

produce and supply
one-off items within the

facturer. On the latter’s site, special- shortest possible time.
ists — and in the future also automated “ .
algorithms — will use this information to identify Only the digitisation of all pro-
and analyse the current prod- cesses will facilitate these far- /'
uct status. The user benefits reaching advances in contact !
from high availability and a between customers and manu-
fast, cost-ef- facturers. However, compa- -
fective after- nies structured in this sadll
sales service. way will have no diffi-
culty in manufacturing
Contact be- and supplying single
tween cus- products economically
I tomers and and competitively. And, ' Iy
manufactur- very soon from now, this Ko
ers will also will be an essential factor 9
be signifi- for survival on the world om ~ - .
cantly af- market. LB =
fected by on- >
going digitisa- T ——
tion, and they
will communi-
cate much

more efficiently and flexibly with each other and react to
changing wishes. For example, utilising links via the
Internet, users and customers will be able to input their
information on the desired individualised product directly
into the product design and production planning sys-
tems. Using the data digitally generated by the manufac-
turer — the digital twin — they can then view the desired
product a very short time later and place their order for
it. Thus, to a large extent, it will be possible to flexibly
manufacture individualised products. Thanks to sophis-
ticated algorithms and production planning software,
manufacturers will be able to specify the exact delivery
date as soon as the order is accepted. As a result of dig-
itised production processes, they will then be able to
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HIMATEC GmbH & Co. KG

Machines arean

B

Investmentin the future.

T——

HIMATEC - a fa_rﬁily business that aspires
to quality. .

Modern technology, highly skilled employees and a clearly defined corporate strategy are the cor-
nerstones of the success of HIMATEC GmbH & Co. KG. “We don’t talk about quality, we produce
it,” co-manager Severin Himmler explains. “That was the guiding principle of our parents, who

founded the company in 1985, and it is still our aspiration today.” Since its %ndation, HIMATEC

A

has developed steadily, employing around 45 people and specialising in the manufacture of single
and series parts, fixtures, test benches and assemblies. So that it can meet its wide-ranging re-
quirements, HIMATEC relies on advanced, forward-looking technologies and machines. In 2018,
for example, the company completely replaced its EDM equipment, commissioning four new
Mitsubishi Electric eroding machines and a start-hole drilling maol’line.
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For HIMATEC co-managers Daniel and Severin Himmler,
everything revolves around quality. In doing so, they de-
fine the term quite broadly rather than reducing it solely
to product quality. Reliable delivery and good customer
relations are also important to them. And their success
speaks for itself. Today, around 45 skilled employees
work at the company headquarters in Berg near
Neumarkt in the Upper Palatinate. These are the sought-
after specialists when it comes to the manufacture of
single and series parts, fixtures and assemblies.
HIMATEC also develops and produces high-quality in-
jection moulds and measuring devices for the plastics
industry in the medical, automotive and electronics sec-
tors.

“We manufacture assemblies and complex individual
parts in different batch sizes,” Severin Himmler explains.
“Our customers appreciate our flexibility and above all
our high vertical integration. With our comprehensive
machine park, we cover all the machining operations re-
quired in our machine manufacture and toolmaking.”
The manufacturing processes available include CNC
milling as well as turning, wire-cutting, die-sinking,
grinding and much more besides.

The automated 5-axis simultaneous milling and turning
centres with a large variety of workspaces are especially
important for the company. “However, machines only do
a good job if they are properly operated,” Himmler ex-
plains. “It is our employees, with their commitment and
know-how, who deliver quality.”

35 years of machine manufacture

It all started classically in a garage. Armed with plenty of
ideas, a milling machine and a saw, Erhard Himmler and
his wife founded Erhard Himmler Maschinenbau in 1985.
This was followed by rapid growth. Only four years after
its foundation, the first extension building for production
went up. Today, some 35 years and 3 extensions later,
the founder’s sons Daniel and Severin have now taken
over the reins of the company. “Our customers appreci-
ate our wide range of machining options. As a contract
manufacturer, we cover all milling, turning and eroding
processes as well as assembly and toolmaking”, says
Severin Himmler listing the various activities. “Our cus-
tomers get everything from a single source. We have the
entire machining process in-house and therefore under
our control. This means we also have direct control over

deadlines. Compliance with delivery deadlines is a cen-
tral issue and is just as important today as the price.”

Specialists in complex tasks
HIMATEC has a huge product range. In addition to the
production of highly complex individual parts and
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injection moulds, this also includes automated mass
production inclusive of various surface finishes and as-
sembly work. “We can machine almost all materials,
from stainless steels, aluminium and tool steels to the
various plastics predominantly used in electronics,”
Himmler explains. “In production we have a broad set-
up and supply prototypes and/or one-offs, and anything
from small series up to series of up to 5000 items.

Advanced equipment

For the two managers, the business’s advanced, forward-
looking equipment forms the basis for their success.
They invest in it regularly so as to keep their machine park
constantly up to date. This also entails the replacement of
older machining centres and ongoing automation. With
each investment HIMATEC hopes to appeal to and attract
new customers. “The technologies that will be important
for us tomorrow depend on our customers’ requirements,
Himmler explains. “But we’re always ready to develop fur-
ther and go new ways.”

”

A major investment was due for HIMATEC in 2018. So
they can continue to offer their customers the im-
maculate processing of tools and moulds with
state-of-the-art EDM

equipment, the com-

pany replaced both the
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die-sinking and wire-cutting EDM machines.

Practically fail-safe and consistently precise

The two new Mitsubishi Electric EA12S and EA28V
Advance die-sinking EDM machines and two Mitsubishi
Electric MV1200S NewGen and MV2400S NewGen
wire-cutting EDM machines went into operation in 2018.
“We rounded off our investment with a new start-hole
drilling machine,” explains Himmler. “When investing in
our machine park, we always compare the offers of all
manufacturers very closely and examine the data in de-
tail. When we invited tenders for five systems, we stud-
ied the market very closely and evaluated the perfor-
mance, prices and service of the major manufacturers.”

The comparison went quite clearly in favour of Mitsubishi
Electric. One of the decisive factors was the company’s
very positive experience with Mitsubishi Electric eroding
technology. Himmler has been particularly impressed by
the virtual fail-safety as well as the consistent precision
and simple handling of Mitsubishi Electric machines, as
demonstrated over two decades. “Of course, price is
also an important criterion, but not the
only one,” explains Himmler. “It’s the
overall package that counts. We
can only operate
profitably

Five Mitsubishi Electric
machines, comprising
two wire-cutting machines,
two die-sinking machines and
one start-hole drilling machine,
can be found at HIMATEC.

HIMATEC
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We can only operate profitably with a machine
park that is capable of meeting current and future
requirements. A bonus in Mitsubishi Electric’s fa-
vour is the machines’ robust standard equipment.

Severin Himmler, manager at HIMATEC

with a machine park that is capable of meeting current working to our complete satisfaction.” For the company,
and future requirements. A bonus in Mitsubishi Electric’s ~ this means a boost to process reliability. “This is the only
favour is the machines’ robust standard equipment.” way we can perform several tasks in a single clamping,”

Himmler stresses, “and have long-running jobs reliably
Dependably through the night performed at the weekend.”

For production to be cost-effective, a process-safe un-
manned third shift is required. Automatic wire threading
is crucial here, because a wire can also break. This made
a reliable threading system essential for HIMATEC. “We
knew that the system worked,” explains Himmler, “but
we were a little sceptical about the heights given by
Mitsubishi Electric at which the wire is safely threaded
into the kerf. “After a year in operation,” the managing di-
rector continues, “we have not yet been able to chal-
lenge the machines at all the heights, but we have gath-

ered plenty of experience and know that the system is HIMATEC GmbH & Co. KG
Founding year
1985
Machinery and manufacturing processes
Managers
e CNC milling: 5-axis (partly simultaneous plus au- Daniel Himmler, Severin Himmler
tomation)
e CNC milling: 3-axis (including automation and a Employees
fourth axis) 45
¢ CNC milling: 3-axis large-format (base plates,
turntables, etc.) Contact
¢ CNC turning: with a Y-axis, sub-spindle, bar Unterrohrenstadt, Untere Dorfstrasse 9
loader and gantry loader 92348 Berg, Germany
e EDM: wire-cutting / die-sinking / drilling
® Measuring: air-conditioned measuring room with Tel +49 9189 412898-0
coordinate measuring machine Fax +49 9189 412898-33
e Others: grinding / sawing / sandblasting / etc.
info@himatec.de
www.himatec.de
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HFU - KSF Tuttlingen
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Opening up new fields
of application.

At the Institute of Precision Machining in Tuttlingen, Germany, scientists are
developing process-safe methods for the wire-cutting of micro-profiles in
metal- or resin-bond grinding wheels and pins with high repeat accuracy.

Scientists at the institute in Tuttlingen
have been working primarily on grind-
ing processes since 1997. Prof. Dr.-
Ing. Bahman Azarhoushang was ap-
pointed its head in 2013, expanding
its fields of research and giving the
institute its current name of Institute
of Precision Machining. Since then,

the now 14 scientific staff (includ-
ing 8 doctoral postgraduates) and
around 150 students in Tuttlingen
have also been working on turn-
ing, milling, drilling and electrical
discharge machining. However, the
emphasis continues to be on grind-
ing processes. The institute is sup-

ported by two work groups com-
prising 35 companies — mainly man-
ufacturers of grinding machines and
grinding tools and users. The scien-
tists in Tuttlingen maintain their lead-
ing role beyond the region in their
research into machining processes
with special research focuses.
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Skills for machining

The Institute of Precision Machining
is part of Furtwangen University
(HFU), which in turn has evolved
out of Furtwangen University of
Applied Sciences. At the institute,
scientists and students are con-
cerned with the three production
areas of grinding technology and
precision machining, machining
technology, and laser technol-
ogy and EDM. Application-driven
and in some cases on behalf of
machine manufacturers, toolmak-
ers and users, they research the
machining of difficult-to-machine
materials as well as innovative
processes for non-conventional
machining, such as hybrid ma-
chining and additive manufactur-
ing. In doing so, they concentrate,
among other things, on micro-
structures and high-productivity
processes such as high-perfor-
mance and high-speed machin-
ing. They develop processes, tools
and process monitoring. They also
hold specialist conferences and
workshops so that their special-
ist knowledge and the developed
technologies can be transferred di-
rectly to production at toolmakers,
machine and measuring instru-
ment manufacturers, and users.
They also assist interested parties
individually with studies, research
and plans for the launch of innova-
tive manufacturing processes.

As institute head Azarhoushang
explains, these include above all
processes for high-performance
machining, micro-machining and
non-conventional machining. The
latter include laser- and vibration-
assisted turning, micro-milling and
micro-grinding. In conjunction with
about 25 bachelors’ and masters’
theses, students and postgradu-
ates develop and pilot innovative,
application-driven manufacturing
processes. To verify their theoretical
predictions in practice, they have a
lavishly equipped workshop com-
prising turning, milling, grinding
and EDM machines, including, for
roughly the last two years, a wire-
eroding system from Mitsubishi
Electric.

Demand for sharp, micro-
profiled grinding wheels

At the request of the automotive
industry, toolmaking and medi-

cal technology, the scientists in
Tuttlingen are currently working on
special profiling and dressing pro-
cesses for grinding wheels. Their
aim is to create precise, intricate
and difficult-to-produce geometries
in grinding wheels. It is not yet pos-
sible, Azarhoushang explains, to
realise concave micro-geometries in
metal- or special resin-bond grind-
ing wheels in particular.

All currently familiar dressing and
profiling processes have so far
failed, be it with diamond, SiC or
corundum dressing rolls or wheels.
During dressing, either the bond of
the grinding tools (diamond rolls)
smears or the bond is reset by the
process, causing individual abrasive
grains to be torn out of the bond.
The result is a smooth and at the
same time not precisely pre-deter-
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minable surface. Profile geometries
smaller than the bonded grain size
cannot be generated with contour
accuracy. In addition, the bond of
grinding tools made of hard cut-
ting materials, such as diamond
and high-strength bonded CBN

in particular, cannot be reset in a
controlled manner using conven-
tional methods. However, this is
absolutely necessary if the grinding
wheels are to be resharpened again
and again. Only then can they ef-
ficiently remove material from the
surface of the workpieces being
ground.

Wire EDM cuts defined
geometries

First tests only a few years ago
showed that it is possible to wire-
cut even extra-hard grinding wheels.
Azarhoushang explains: “We have
taken up this approach at the in-
stitute and consistently pursued it
further. The micro-profiling of high-
strength grinding wheels can yield
economic advantages particularly
for regional industry.”

The institute has invested in a
precision wire EDM system from
Mitsubishi Electric. This make was
chosen, Azarhoushang continues,
because of the machine’s com-
prehensive equipment, the main
reason being the integrated V350
generator, the heart of the wire
EDM machine, which is particularly
suited to machining diamond and
CBN grinding wheels. He was also
impressed by the sound advice
and service he received. “We also
have the impression that Mitsubishi
Electric is particularly interested in
innovations and forward-looking ap-
plications for its wire EDM technol-
ogy.” He and his colleagues opted



for the MP2400 Connect also be-
cause of its large workspace ideal
for the processing of large grinding
wheels. In addition, the wire EDM
is equipped with a fine-finishing
generator and a rotary axis. This
enables the scientists to generate
highly complex profile geometries
on grinding wheels and pins.

They have been running the ma-
chine for about five months now.
Using HSK tool holders, they clamp
the grinding wheels requiring pro-

cessing on the machine. The pa-
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The MP2400 Connect at
its workplace

We also -have the impression that
Mitsubishi Electric is particularly in-
terested in innovations and forward-
looking applications for its wire EDM
technology.

Prof. Dr.-Ing. Bahman Azarhoushang,
Head of Institute of Precision Machining

says, especially for students and
postgrads who usually work only
briefly and occasionally at the ma-
chines. This also applies to the cur-
rent control system with its large

rameters for wire eroding are first
retrieved from the assistance sys-
tem integrated in the controller. This
considerably simplifies program-
ming and operation, Azarhoushang

Dressed by wire EDM - the wheel
still on the EDM system

Dr Zahedi and Mr Khosravi
(postgraduate) at work
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monitor and touch screen, which
is operated using an app similar to
those on smartphones.

Reliable profiling of high-
strength grinding wheels

In their research and development
work to date, the specialists in
Tuttlingen have already identified
numerous parameters for the dress-
ing of profiles and micro-profiles

in extremely hard grinding wheels.
Azarhoushang explains: “In wire
EDM, the wire cuts the profile with
precision. Only the bond of the
grinding wheels is removed, caus-
ing abrasive grains outside the pro-
duced profile to drop out, with the
abrasive grains left on the grinding
wheel surface protruding in a per-
fectly sharp condition. This enables
even small profiles to be produced
with repeat accuracy, while the

grinding wheels dressed in

this way, it is possible to pro-
duce workpiece geometries

that were previously impossi-

ble. Profiling and dressing by wire
erosion thus also open up totally
new production applications.”

generated profiles are sharp as well.
The grinding wheel is incisive and
achieves high removal rates, remov-
ing material from the workpieces in
a much more productive and, above
all, precisely predictable manner.
This proves to be highly beneficial
for manufacturing companies. With
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Wire-cut

Process-safe micro-profiling
Depending on the diameter of the
cutting wire, wire EDM can also be
used to reliably generate highly intri-
cate profiles, such as tooth profiles
only a few tenths of a millimetre high

Wire-cut and ground

with almost any tooth flank con-
tours. The innovative wire EDM
dressing process is thus proving to
be of great advantage to manufac-
turing companies. Numerous indus-
trial users, especially in toolmaking,
medical technology and microelec-
tronics, Azarhoushang claims, are
now interested in this technology.
But he adds that for the application
of the process in industrial series
production, a large number of pa-
rameters and interrelationships be-
tween bonds, hard materials (grain
size, concentration and grain type)
and erosion parameters already
work very well, although parameters
optimised for special, newly devel-
oped bonds and hard materials still
have to be determined. In his opin-
ion, Mitsubishi Electric’s wire EDM
machines at the institute in
Tuttlingen are able to do this quickly,
easily and above all reliably. Once
parameters are considered optimal,
they are simply stored in the data-
base integrated in the CNC control.



With grinding wheels dressed in this way, it is
possible to produce workpiece geometries that
were previously impossible. Profiling and dress-

ing by wire erosion thus also open up totally new

production applications.

Prof. Dr.-Ing. Bahman Azarhoushang,
Head of the Institute for Precision Machining

Calculating parameters and
simulating processes

In addition, the scientists are de-
veloping and refining suitable CAD/
CAM software that makes the wire-
cutting of profiled grinding wheels
even easier to program and simulate
than before. “With a sufficient bank
of data, it will be possible in future
to more precisely pre-determine the

Furtwangen University

appropriate strategies and the ma-
chine and process parameters for
the required accuracy and surface
quality. In addition, it will also be
possible to simulate the machining
process as a means of detecting
collisions and impracticable pro-

file geometries in advance,” says
Azarhoushang, looking ahead to the
near future. At the research institute
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in Tuttlingen, wire EDM machines
from Mitsubishi Electric are mak-
ing a major contribution to enabling
production businesses to process
a much wider range of workpieces
with much higher productivity by
using precisely profiled, strong and
extremely hard grinding wheels.

The institute at its new location in Tuttlingen

Institute of Precision Machining

Head
Prof. Dr.-Ing. Bahman Azarhoushang

Employees
14 research assistants including 8 doc-
toral postgraduates, and 150 students

Contact
Katharinenstrasse 2
78532 Tuttlingen, Germany

Tel +49 7720 307 4328

ksfinfo@hs-furtwangen.de
www.ksf.hs-furtwangen.de




K-L Prazision Falk Lange GmbH

A massive
difference.

K-L Prézision Falk Lange GmbH has two oil-bath wire EDM machines in opera-
tion. This enables the company to machine in the ym range precision parts that
can only be produoﬂth great difficulty using other processes — and whose
offers custo genuine benefits.
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K-L Prazision supplies tools and

aerospace industries.

“Never rest on your laurels, and always
stay one step ahead” — this is how Falk
Lange described his motivation as an
entrepreneur when Profile magazine
first visited him in Nideggen in the Eifel
region in early 2016. His company
K-L Prézision Falk Lange had already
made a name for itself at that time with
precision mechanical parts far beyond
its immediate region. It supplies cus-
tomers in medical technology, auto-
motive suppliers and the aerospace
industry with tools and components in
the um range — K-L Préazision products
are even shipped to the USA.

Superlative precision times two
The trained toolmaker has remained
true to his motto and has consistently
developed his company further in re-
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components to customers in medical
technology, to automotive suppliers and

cent years. In the meantime, a second
shop, where Lange stores the materi-
als for his precision parts, has been
erected on the 20,000 square metre
company premises. He has used the
vacated space in the first hall to fur-
ther extend his machine park of EDM
systems, machining centres, surface
and cylindrical grinding machines,
and lathes — he has almost doubled it
in size since 2016. Twelve machines
from Mitsubishi Electric alone are in
operation, the MX600s being the flag-
ships among them: “We are one of the
few companies in Europe that has two
oil-bath wire EDM machines,” Lange
stresses, not without pride.

The challenge of special materials
“We didn’t actually plan to buy the

K-L Prazision
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K-L Préazision has a total of twelve Mitsubishi
Electric machines, including two oil-bath
MX600 machines.

MX600s at all,”

Lange admits. He had

already seen the machine at the
AMB trade fair, but had not given it
any further attention. “Of course, |
knew about die-sinking in an oil bath,
but not about wire-cutting. | actu-
ally asked myself what the point of it
was.” Today he can only smile about
it, because a research contract from
RWTH Aachen University ultimately
showed him what wire-cutting in an
oil bath is capable of. “At the time we
were awarded a contract to manu-
facture high-precision components
for an aerospace project.” The parts
were made of a very special mate-
rial, although Lange is not allowed to
disclose any more details for reasons

of secrecy. What we can
say is that Lange was able
to produce the components as
desired on his existing water-bath
wire EDM machines. But afterwards,
difficulties arose in the parts’ use
—the edge layers that developed
during EDM in a water bath proved
to be problematical. Lange then dis-
cussed the problem with Lutz-Roger
Neuendorf, the responsible sales
manager at Mitsubishi Electric: “We
examined the issue in detail,” says
Lange, stressing the competence of
the Mitsubishi team with whom he
has been working for many years.
“Together, we came up with an oil-
based wire EDM solution with the
MX600.”

T:Méimé co“ec:f'i\/e solvﬂl'ioms.

1998

Falk Lange

10

Tool- and mould-making, precision
parts production and the manufac-
ture of small machines

Am GrUnland 4

52385 Nideggen-Schmidt, Germany

Tel +49 2474 997790
Fax +49 2474 9977929

falk-lange@online.de
www.k-|-praezision.de




Eliminating microcracking and corrosion

Wire EDM with oil as the dielectric prevents the work-
piece corrosion that can occur in a water bath. In ad-
dition, smaller spark gaps are possible, facilitating the
machining of even more intricate parts.
Above all, however, it is the nPV generator
of the MX600 that ensures gentle energy
input into the workpiece. In total, the same
amount of energy is used for machining
the material as for wire eroding in a water
bath, but broken up into several short
discharges. By applying lower energy per
pulse at a higher frequency, the energy
peaks at the workpiece are reduced, and this in turn pre-
vents microcracking.

Significantly better quality
“We tested the original material from the RWTH pro-

ject on an MX600 demonstration machine in Mitsubishi
Electric’s showroom — the result was so much better than
anything we had been able to produce until then,” says

a still enthusiastic Lange. In fact, he had already been
impressed by the results of the fine-blanking machines in
use at the time. “We were able to achieve a surface finish
of approximately 0.25 Ra in the water bath — with the oil
bath machine we now achieve a roughness of only

0.05 Ra.” As an example he shows us two cutting
punches made of standard steel — one wire-eroded in a
water bath with a roughness of 0.3 Ra, and one in an il
bath with a roughness of 0.1 Ra — and asks us to scrape
a fingernail over it. The difference is indeed remarka-

ble. The surface of the punch wire-eroded in an oil
bath is tangibly smoother and looks almost
varnished. “Another important advantage
of wire eroding is that much less stress-
ing occurs in the material,” Lange con-
tinues. “The whole structure of the
machined metal is of higher quality —
that’s a massive difference.” In con-

crete terms, this meant that the prob-
lematical edge layers of the compo-

nent required for the RWTH project

could be reduced to almost zero.

Roughness
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Falk Lange shows the surface finish of a cutting punch produced on an oil-
bath wire EDM compared to one produced on a water-bath machine.

The second machine quickly follows
In the light of this result Lange did not have to think long —
he bought his first MX600 in the summer of 2016. The de-
cision was made easier by the fact that he was able to
purchase a cheaper demonstration machine. And be-
cause he also managed to persuade the RWTH research-
ers, so he was finally awarded him the series production
of the component. “This meant that the MX600 was well
utilised right from the start — so well that there were even
problems with delivery deadlines,” Lange recalls. There
would be enough work for a second MX600 - but two of
these high-tech machines in a 10-man operation? Lange

took his time in thinking

this over —

Winding mandrel for lamp filaments

K-L Prazision
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Production of a follower electrode made of tungsten copper with a web width
of 0.1 mm

and then, true to his motto, took the next step and the
risk of buying another MX600.

This freed up capacity on the first MX600, which he used
for existing orders from other customers. “We have some
problematical tungsten carbide parts that have repeat-
edly caused problems on normal water-bath machines,
particularly due to microscopic hairline cracking,” says
Lange. He then machined these parts on the MX600 — and
the problems vanished. Lange has had good experience
with the dielectric recommended by Mitsubishi Electric.
Neuendorf adds: “The two MX600s at K-L Prazision are
also equipped with the optional digital anti-electrolysis
generator from Mitsubishi Electric. In combination with the
oil-based dielectric, the subsurface structure is kept in a
healthy state — a beneficial feature particularly for custom-
ers in the aerospace and medical technology industries.”

Advantages in production and for the customer
The higher quality of the parts produced on the MX600
offers real advantages for the customer — the service life
of the cutting punches shown as an example is extended
by an estimated 20 to 30 per cent thanks to the higher
quality. Lange also machines complex geometries us-
ing rotating spindles on the MX600 and also shows us a
component as an example: the winding mandrel made

entirely of tungsten carbide used

to wind the filament of incandes-
cent lamps. In the past it had to be
ground completely round, with a

fit smaller than h6. “Today we ma-
chine the contour complete with a
bore on the MX600 with a rotating
spindle, without having to unclamp
the component even once. A huge
advantage,” says Lange, explain-
ing that the intricate contour of the
winding mandrels wire-eroded in the
water bath used to break off due to
microcracking and tensions. Thanks
to the MX600, that does not happen
any longer. Lange: “We used to be
able to machine these parts as well -
but only in a much more elaborate
process.”

Lange is also very satisfied with the
handling of the machine:
“The machine runs reli-
ably day and night,
even without supervi-
sion, and even thread-
ing a seven-hundredth
wire on its own.
However, it must also
be clearly stated that to
obtain maximum
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Precision mould inserts for an
injection mould
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quality, the necessary inspections and maintenance must
be carried out on a regular basis”. But the machines are
so maintenance-friendly that the Lange team can perform
all the necessary maintenance work itself. In addition, the
dielectric is very easy to clean. Since buying the machines,
Lange hasn’t had to change the oil once — regular cleaning
of the filter is sufficient.

Problem solver for special cases
“Wire EDM in an oil bath is intended for surface quality

and accuracy, not for speed,” Lange points out, however.

“You should only cut special parts and materials that suit
the machine.” But then the advantages of the process
are impressive. Word has got around in the industry, and
Lange has acquired a reputation as an expert in special
applications: “Customers come to us when they run out
of ideas”.
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The machine runs reliably day and
night, even without supervision, and
even threading a seven-hundredth wire
on its own.

Falk Lange, Managing Director at
K-L Prézision Falk Lange GmbH

Precision and quality in oil

Wire-cutting in an oil bath permits the machining of even
challenging materials with extreme precision and
superlative surface finishes:

Surface finish on
tungsten carbide
Ra 0.04pm

Positional accuracy
<+1pm

Geometrical accuracy
<+ 1um

Roundness
<1pm

K-L Prazision
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Japan Special

In the land of the
centenarians.

Japan’s secret of longevity.

Over 50,000 people living in Japan today are 100 years old or older — and the num-
ber is rising. On average, Japanese women today can expect to live to be at least
87. If one adds the men, the life expectancy is just under 84 — the highest value
worldwide. But how do the Japanese manage to live so long? Is it their diet of fresh
food, based heavily on fish and gently cooked vegetables? Or are the reasons to
be found in high-quality oriental medicine, technological progress and the high saf-

Not only over 100, but also active into

old age

What makes Japan’s aged so incomparable is
not only their large number, but also their vig-
our. The Japanese wish to continue working
into old age — a sentiment that obviously has a
lot to do with the Japanese work ethos.
Industriousness and dedicating one’s efforts
entirely to the success of the (corporate)
community have been highly valued for cen-
turies. In the event of iliness, the individual
can resort to an excellent network of state
doctors and clinics, nursing staff and even
one’s own family. There’s plenty of mutual as-
sistance in 3-generation households, enabling
parents and grandparents to lend a valuable

ety standards in the Far East?

hand even in retirement. The feeling of being
needed and doing something useful has a lot
to do with the secret of longevity in Japan and
keeps people mentally fit as well.

Japanese cuisine: Japan’s secret

When older people in Japan are asked
whether they watch their diet and eat health-
ily, they usually say they eat what they enjoy
eating. One of the secrets can probably be
found in healthy food. Even without paying
attention to nutrition, most meals are freshly
prepared and abounding with vitamins, trace
elements and antioxidants. Japanese cuisine
avoids fat and too many products from mam-
mals. Beef and pork are cooked for a long time




and are thus free of fat and carcinogens. Fish is
prominent on the menu — even raw and in the form of
sushi. Mackerel, eel, salmon, squid and tuna are among
the country’s most important foods. At the famous
Tsukiji fish market, you can gain a good impression of
the broad diversity of the seafood consumed in Japan.
Even the poisonous pufferfish seems to have no ill-ef-
fect on life expectancy. Liberated of its toxin glands by a
master chef, it is a genuine delicacy and — who

Many Japanese hope to continue working into old age - like this owner of a
sushi restaurant in Tokyo.
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knows? — maybe it even steels gourmets against future
illness.

While the steeling effect of pufferfish toxin is only specu-
lation, the antibacterial effects of the bitter melon and
shell ginger are well-known. Like other vegetables, these
two foods are served either fresh or briefly stir-fried in a
wok. This way, the vitamins and antioxidants are pre-
served and have been shown to enhance immunity to
illness and relieve stress. The substance resveratrol in
the leaves of shell ginger is said to retard the ageing
process considerably, as research at the University of
Ryukyu on the Okinawa island chain has suggested.

Natural medicine in Japanese

What in Europe tends to be considered medicinally dubi-
ous if not charlatanism is an integral part of everyday life in
Japan. In the daily round, and particularly in the cooking
traditions, a lot of attention is devoted to balancing the
body and to inner harmony. If such principles are consist-
ently applied, people feel better and age much more
slowly. Japan’s herbalists therefore often prescribe plant-
based products that are intended to balance the energy
household and mitigate the effects of possible toxins.
Along with shell ginger, extracts of green tea are beneficial
to healthy ageing. Most Japanese drink green tea several
times a day anyway.

When plant medicines and regular exercise no longer
help, Japan’s modern medicine comes into

play. The Land of the Rising Sunis a
technological front-runner and
regularly hits the headlines
with Nobel prize-winners

\

The active ingredients of shell ginger (immediately above) demonstrably retard
the ageing process. The bitter melon (top) has antibacterial action.
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in medicine, physics and chemistry. These achieve-
ments find expression in modern surgical techniques
and revolutionary pharmaceuticals. Along with the val-
/t ues and methods of eastern natural medicine ap-
plied on a daily basis, a healthy cuisine low
on calories and fat, a busy and active life
into old age and internationally high
safety standards in everyday life, ad-
vanced technology is an assurance
of Japan'’s longevity well beyond the
age of 100. Incidentally, the oldest
currently living person has already
been with us for over 115 years: Tanaka
Kane was born in Fukuoka Prefecture in 1903. In the
list of the oldest people of all time, there are many more
Japanese - like the women Nabi Tajima and Choyo
Miyako who only died in 2018 having walked the earth
for more than 117 years.
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CaFr[corn

21 December - 20 January

As a top EDM specialist, you are
more in demand than ever and
your ideas yield improvements
for which you are praised to the
skies. But from time to time, de-
vote some attention to your
most important team member,
the MV2400R. This way you pro-
duce punches much faster than

i you ever expected. Even if you

don’t need one right now, just
give it a try!

Ar‘[es

20 March - 20 April

In the sign of Aries, you currently
find Saturn about an arm’s length
below Mars. This brings you
strength, energy and also new
challenges. Are you in line for
promotion — or perhaps for a new
EDM system? The second half of
the month will be much calmer
and you will have more time for
your hobby.

- -

wired ED‘I\'/I;expe'rt"s. :

’ Aﬁua\r‘fvs

21 January - 19 February

Venus is currently a source of
good company in the sign of
Aquarius. As a talented commu-
nicator, you always have plenty
of friends around you, yet things
can now get even better. Inspired
by this, your taper angle leaves
nothing to be desired — but don’t
get lost on chaotic travel paths!

Teavres
21 April - 21 May

If you take a bull by the horns, it
may well see red. These days,
however, it is the seductive red
of your laser-cutting machine
that completely captivates

you - this is where you’ve really
hit the bulls-eye! Any machine
without this bewitching colour
is now a red rag to you.

I‘\L)S vvr‘hu’em i1 ‘\LL.e S‘{'AF‘S. Amé 7ou can r‘ea\é i‘\" Ler‘e cen

P[Sces

20 February — 20 March

The career stars are not shining

§ favourably on you right now. But

keep your chin up, everything
will come good. Now pour all
your energy into the relationship
with your partner, but don’t turn
up with a bunch of wire-cut flow-
ers as a gift. Let work be work.
Your partner will thank you — you
already know how.

GQMIVU

22 May - 21 June

Wipe the display of your EDM
system as clean as you can -
this is important because Mars,
with its specific density, may
make its mark here. Your part-
ner also feels that you’re ne-
glecting her at the moment, so
show her more attention. Go for
a fancy meal or take a trip to the
lake - this will work wonders!

-



Camoer‘

22 June - 22 July

Extreme accuracy is your trade-
mark, as is obvious to everyone.
Perhaps you should also con-
sider this for your socks — just
because you have dyed them in
the dielectric of your MV1200S
doesn’t mean that they will soon
be in fashion as the standard
equipment of every eroding ma-
chine.

L[Br‘c\
24 September - 23 October

Watch out, because Mars and
Saturn are in different houses.
Everything has to go! Sink all
the scrap you no longer need.
And you certainly no longer
need the drop-outs. At the end
of the month, you meet a friend
from the past and gain new in-
spiration in the conversation —
much to your surprise.

'
L

23 July - 23 August

When roughing and pre-finish-
ing, don’t take any short cuts

in the next few weeks. Taking
extra care with your work pays
off in the long run. Venus and
the Moon continue to deliver
great curves, both at work and
at home. But make sure you get
enough exercise to slowly burn
off that excess energy!

-
24 October - 22 November

You don’t do things by halves.
And certainly not when it comes
to your EDM system. Currently
under the influence of the warrior
planet Mars, your impetuosity
gets the better of you. Try a little
gentle precision, calmness and
composure instead! Your boss
will also be much impressed and
will show his gratitude for your
effort and enthusiasm.
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24 August - 23 September

Your performance curve has
currently hit rock bottom. This is
something you should definitely
do something about. You cut
positive angles and have great
ideas, but this is no reason to
rest on your laurels. You’re sure
to hit upon your next wire-cut-
ting idea any time soon.

e 4)
ch|++ar‘nvs

23 November - 21 December

Believe in miracles! In the com-
ing months you will be setting
spectacular trends in the EDM
sector, and the inspiration will
come from Jupiter. No need to

worry about the flashing cam-
eras of your fans afterwards —
just put on your sunglasses out-
side. Keep your feet on the
ground, for it’s better to let your
tubular direct drive do the float-
ing on air.
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