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» EDITORIAL

Dear readers, 
dear business associates,

the challenges for companies of today‘s fast-moving times 
are very diverse and in some cases very contradictory. On the 
one hand, companies have to react quickly and flexible to the 
demands of the market, while on the other hand continuity, 
dependability and sustainability are important factors for the 
company‘s success. It would appear that family-owned compa-
nies, in particular, are best at achieving this balancing act.
Their corporate structure allows decisions to be taken quickly 
and unbureaucratically, and enables them to react fast to the 
widely varying market demands. At the same time, however, the 
structure allows them to think and plan in the long term. Here 

the focus is on the partnership-based relationship with custo-
mers and employees. And most of all there is continuity – 
a calculable factor for all sides. 

As a family-owned company we can invest in new technologies 
for the long term. We have been involved in the research and 
development of CVD coatings for more than ten years. Two years 
ago, for example, we commissioned a state-of-the-art line for 
CVD coatings. After the production of the existing coatings had 
been transferred to the new line, the focus was turned to inten-
sive R&D into new and even more efficient coatings. This year we 
have succeeded in bringing the completely new HC418 cutting 
material for reaming to the market that combines ductility and 
hardness. Furthermore, new coatings for boring and milling have 

CONTINUITY 
DEPENDABILITY 
SUSTAINABILITY
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almost been brought to market maturity. Furthermore we have 
looked intensively into the technology of 3D printing and created 
new products that are now being produced in large series.

This has shown once again that the ongoing large investments 
not only in technologies but also in the production capacities of 
our works ensure the necessary boost to innovation. In addition, 
motivated and highly qualified employees are indispensable. In 
2014 we analysed our further training system in depth and then 
expanded the number of courses offered. In the same year we 
founded the MAPAL Academy that offers a varied and internati-
onal training programme for the whole MAPAL Group under one 
roof. This enables us to safeguard a uniform level of training for 
our employees worldwide.

Innovation and growth, dependability and continuity – that is 
how we meet the present-day challenges in times of ever stron-
ger competition, demographic change and growing demands. In 
doing so we rely last but not least on our traditional corporate 
form. MAPAL as a family-owned company stands for partnership 
and so together with you sets the course for a successful future.

We hope you enjoy your reading.
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Safer, faster, cheaper
Large-scale trochoidal milling

Siemens has achieved a significant improvement in process 
reliability for the machining of a large gas turbine wheel disc 
of high-alloy steel simply by changing the milling strate-
gy. At the same time, machining costs and machining time 
have been halved. Behind this resounding success achieved 
with just a few weeks‘ lead time are two teams that worked 
with great commitment and hand-in-hand: The technology 
group of the Siemens Gasturbinenwerk in Berlin and the tool 
experts from MAPAL.

„Although we had already used trochoidal milling in other areas, 
we had not used it for the production of large components such 
as gas turbine discs“, says Ralf Hohendorf from the technology 
group of the Siemens Gasturbinenwerk in Berlin. „We simply 
had doubts as to whether the dynamics of the portal machining 
centres that are designed for such workpieces would stand up to 
such a highly dynamic machining process.“

Siemens had therefore employed conventional milling techniques 
to date for the machining of the impeller that forms an integral 
part of a turbine wheel disc weighing more than four tonnes for 
one of the world‘s most powerful gas turbines (SGT5-8000H). 
In a first machining step, the 66 impeller pockets were roughed 
using a solid carbide end milling cutter (diameter 20 mm R4) and 
then finished using a full-radius milling cutter (diameter 20 mm).

The exceptional challenge in the production of the turbine 
wheel disc with a diameter of two metres is that very large 
machining volumes have to be handled. After all, each of the 
66 impeller pockets has to be machined out of solid material 
(X12CrMoWVNbN1011). And each pocket measures roughly 
140 x 70 mm, with a radius of 30 mm at the bottom of the 
pocket. 

The problem: High tool wear and frequent tool failure

With the conventional milling cutters employed up to the strate-
gy change, machining of each pocket took more than 50 minutes 
in total – if everything went to plan. But too often that was not 
the case. 

„High tool wear and frequent tool failures made it impossible for 
us to guarantee the process reliability“, admits Thomas Werner, 
responsible at the Siemens Gasturbinenwerk for know-how 
management in machining 
production. 

Even if the tool did not frac-
ture, it had to be replaced 
after two pockets at the 
latest during roughing, and 
after 22 pockets at the latest 
during fine machining. 

„And that‘s how often 
the tools had to go to 
be reground“, adds Ralf 
Hohendorf. „That involved 
extremely high regrinding 
costs as well as a great deal 
of logistics. On the other 
hand, we never knew how 
long the tools could be re-
liably expected to last after 
regrinding.“
So it was hardly surprising 
that the manager in the gas 

» REPORTS FROM PRACTICE

Impeller pockets on the turbine wheel 
disc of an H-Class machine after 
roughing (right) and finishing.
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turbine works had an open ear for suggestions on improving the 
process reliability and reducing tool costs when MAPAL went to 
give a company presentation in Berlin in mid-2014. During the 
subsequent discussion, the parties quickly identified the first 
turbine wheel disc of the H-Class machines as an urgent and 
suitable object for a first common project. 

Working together for a fast solution

The experts from MAPAL also had a good idea as to how the 
problems could be resolved: Through the use of the trochoidal 
milling process. 

Bild 2

>>

MAXIMUM 
PROCESS 
RELIABILITY 

>>



Just a short time later the managers from the Gasturbinenwerk 
Berlin visited the MAPAL test centre in Aalen to inspect and 
discuss the results of the first successful test machinings. „We 
were very impressed by the exceptionally well equipped test 
centre and also by the first test results“, reports Thomas Werner. 
„However, we still had doubts as to whether the results of a test 

workpiece machining on a different machine could be transferred 
to the working conditions in our works.“ 

The greatest concern related to the available dynamism of the 
existing Jomach 246 machining centre built in 1999 on which 
the pockets are milled in the gas turbine works. „In the past we 
had numerous problems when fast traversing movements were 
required on this machine“, admits Thomas Werner. 

MAPAL as process partner 

The developer team from MAPAL took up the challenge and 
delivered not only new tools, but also performed the NC pro-
gramming of the machining program using iMachining from 
SolidCAM. 

„I was most impressed by the fact that the MAPAL colleagues 
came to our works in Berlin without any questions to find out 
what could be achieved with our machine and the new tools“, 
says Tim Hennig of the CAD CAM group at the Siemens Gasturbi-
nenwerk in retrospect. 

Machining time more than halved,
costs reduced by 62 percent

» REPORTS FROM PRACTICE 

The changeover to trochoidal milling enabled the Siemens Gasturbinenwerk Berlin 
to reduce the machining time for an impeller with 66 pockets from 5,000 minutes 
to 1,600 minutes. 

The Siemens Gasturbinenwerk Berlin has changed the milling 
strategy for the roughing of the impeller pockets and now uses 
trochoidal milling.
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On the basis of the information gathered and after machining 
a few pockets of an impeller for the SGT5-8000H using tools 
from the MAPAL standard programme, MAPAL then developed 
optimised tools for the specific application and commissioned 
these in autumn 2014. The feed rate of the trochoidal machining 
process was increased from the 750 mm/min originally selected 

to 1000 mm/min at a spindle speed of 2400 rpm, and hence the 
machining time further reduced.

Machining time more than halved, costs reduced by 62 percent
With the solid carbide special tools custom-made by MAPAL – an 
end milling cutter (diameter 12 mm) and a full-radius replacea-
ble head milling cutter (diameter 42 mm) – roughing of an im-
peller pocket using the trochoidal milling process now takes just 
twelve minutes and fine machining 7.7 minutes – values almost 
identical with those achieved at the MAPAL test centre. 

At the same time the tool life during roughing was increased 
more than ten times (previously 2, now 22 pockets) and during 
finishing tripled (previously 22, now 66 pockets) compared with 
the conventional milling cutters used in the past. A positive side-
effect was also an improvement in the surface quality. 
„In total we have reduced the production time for the impeller 
machining of a complete turbine wheel from 5000 minutes to 
1600 minutes, and cut the machining costs by 62 percent“, adds 
a very satisfied Thomas Werner. >>

The Siemens Gasturbinenwerk Berlin now uses a full-radius replaceable head milling 
cutter from MAPAL with a diameter of 42 mm for the finishing of the impeller 
pockets and has been able to reduce the machining time for the fine machining of a 
pocket from 30 to 7.7 minutes. 
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At an industrial site steeped in tradition in Berlin-Moabit, Siemens builds 
the SGT5-8000H, one of the world‘s most powerful gas turbines. 
(Source: Siemens)

Machining time more than halved,
costs reduced by 62 percent

» REPORTS FROM PRACTICE 

Maximum process reliability assured

In addition, the costs for regrinding and the associated logistics 
have also been eliminated, as the managers have decided to dis-
pose of the tools directly after use in view of the long tool lives 
in order to rule out the last remaining uncertainty that could 
threaten the process reliability. 

Building on this first success, the teams from Siemens and 
MAPAL subsequently successfully concluded the machining of 
a more or less identical wheel disc for the 60 Hz version of the 
turbine, the SGT6-8000H. This finally confirmed the high process 
reliability achieved with the changeover to the MAPAL solution. 
Trochoidal milling – not only for highly dynamic machines
The example of the turbine wheel discs shows that trochoidal 
milling offers noticeable improvements in the machining speed 

AT A GLANCE:

– Custom-made tools for the specific application 
– Tool life increased ten times for milling, three times for fi-

nishing
– Machining time more than halved 
– Machining costs reduced by 62 percent
– Improved surface quality
– Maximum process reliability
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and tool life compared with conventional milling processes 
even on large machines with limited dynamism. This applies in 
particular when large machining volumes have to be handled 
and only limited feed rates such as are typical when machining 
high-alloy steels can be used.

„In view of the high cost and time savings, we are planning to 
employ trochoidal milling in cooperation with MAPAL for further 
parts and on even larger machining centres in order to be able 
to produce even more efficiently than to date. We are thereby 
strengthening the Berlin production site in the global competi-
tion“, says Ralf Hohendorf finally, looking optimistically to the 
near future.

Working together for success – The staff from Siemens and MAPAL worked hand-in-hand to develop and implement the 
optimum machining strategy in the shortest possible time: Thomas Werner, Tim Hennig and Ralf Hohendorf of the Siemens 
Gasturbinenwerk Berlin together with Dietmar Maichel, Andreas Rotenberger and Frank Winkler from MAPAL (from left to 
right). 
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Know-how at first hand is offered by the technical and techno-
logy presentations by the MAPAL experts. They are sought-after 
speakers at many leading congresses, forums and technical 
conferences when it comes to professional tool solutions and in-
novative production technologies. For example, at the recent IAK 
Meeting (Industrial Working Group for Tool Coatings and Cutting 
Materials) of the Fraunhofer Institute in Brunswick, where the 
participants were able to learn about the potential applications 
for PCD tools. They were presented by Andreas Wittenauer, head 
of Application Technology at the MAPAL competence centre for 
PCD tools.

Or at the Automotive Lightweight Construction Summit 2015 
that was held in Würzburg in March. There the 
topic was the machining of modern composite 
materials. The head of the MAPAL Aerospace 
& Composites Business Unit, Dr. Peter Müller-
Hummel, showed how efficiently and gently these 
modern materials can be machined using MAPAL 
tools. And the presentation by Dr. Dirk Sellmer at 
the 7th mav Innovation Forum in Böblingen on 

18 March also attracted great interest. Some 120 specialists and 
business partners followed the report on additive production by 
the head of our R&D department. MAPAL was the first precision 
tool manufacturer to use the 3D printing process for the deve-
lopment of laser-sintered series production tools.

The topic structure of the MAPAL experts is up-to-date and 
diversified. From the fundamentals of tool technology through to 
innovative process solutions in theory and practice, our presen-
tations document the high efficiency of our innovative high-tech 
tools. 

In order to back up the worldwide expansion of the MAPAL 
Group with further personnel, MAPAL has restructured its sales 
organisation. Field sales and in-house sales are now independent 
divisions.

Dr. Dieter Kress has overall responsibility for field sales with the 
four sales territories America, Asia, Europe and Germany. He is 
assisted by Siegfried Wendel and Armin Kasper.

Siegfried Wendel has been head of sales for Germany, Austria, 
Switzerland and Hungary for many years and is now responsible 
for the markets in the whole of Europe. In addition he was ap-
pointed deputy director of field sales. The sales activities in Asia 

are headed by Armin Kasper. The former sales specialist from the 
MAPAL competence centre for PCD tools has vast experience in 
the supervision of overseas markets and since 2013 has managed 
sales in China and Taiwan.

In-house sales with the departments Customer Services, Tool 
Expert Team and Tool Management Services has been headed by 
Marc Husung since April.

As part of this restructuring, MAPAL will strengthen its interna-
tional presence in the traditional market segments and at the 
same time explore new sales areas and regions.

Information from the MAPAL experts at technical events: 
Know-how at first hand

Strengthening sales – 
Field sales and in-house sales as independent divisions

» FROM THE ORGANISATION 
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Industrial services in 
the machining branch 

MAPAL invites you to the „MAPAL Dialog“ expert seminar on 16 
and 17 June. Our guests can expect a varied agenda with a wide 
range of fascinating and interesting information. This year we 
will present the MAPAL services and training courses and exami-
ne their possibilities within networked production. 

In addition participants gain insight into the production of our 
mechatronic systems and can get information about our new in-

novations. A visit to our technical exhibition that is taking place 
once again with the participation of renowned MAPAL partners 
is worthwhile. Our speakers are available to give information and 
the MAPAL experts also look forward to discussing issues with 
our customers and business partners. 

Further information can be found on our internet pages: 
http://www.mapal.com/dialog

What do services in connection with Industry 4.0 mean for you and us?
MAPAL Dr. Kress KG | Dr. Dieter Kress | Dr. Jochen Kress

Industry 4.0 as Innovations driver from the example of machine manufacturer
Trumpf Werkzeugmaschinen GmbH & Co. KG | Klaus Bauer | Head of development for 
basis technology

The smart production – Assembly and information technology grow together
Bosch Rexroth AG | Nicole Arendt | Production planner

Industry 4.0 – The basics and implementation examples
Prof. Dr.-Ing. Thomas Bauernhansl | Head of Fraunhofer IPA

Services of the MAPAL group – From product to service to industry 4.0
MAPAL Dr. Kress KG | Stephan Köstler | Manager Engineering

As supplement to software solutions – 
Industry 4.0 still means productions data management
COSCOM Computer GmbH | Christian Erlinger | Product Marketing Manager

Tool management 4.0 – Tool data from planning to production and back
CIMSOURCE GmbH | Dr.-Ing. Dipl.-Wirt.-Ing. Götz Marczinski | Director

Productivity increase through the effective use and networking of the digital 
possibilities in the highly dynamic field of motor sport production
Toyota Motorsports GmbH | Marcel Voigt | Manager CNC-production & programming

Services of the MAPAL group in practice 
MAPAL Dr. Kress KG | Frank Stäbler | Product manager tool management

Global tool management in the automobile industry – 
The visions and the reality from an operators point of view
TRW | Klaus-Peter Göbel | AME Manager SCS Europe

MAPAL  Di    LOG
… innovative technology in application

HERE IS AN EXTRACT FROM THE LECTURE PROGRAM:

16. / 17. JUNE 2015

 The quickest path to Industry 4.0?
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New responsibilities within the MAPAL Group

People at MAPAL 

With effect from 01 June 
2015, Dr. Tim Gudszend will 
become successor to Robert 

Wörner in the board of management of the MAPAL competence 
centres for solid carbide tools in Altenstadt and Meiningen. Dr. 
Gudszend studied Machine Engineering at the University of 
Stuttgart with specialisation in material sciences and completed 
an MBA through Jenoptik AG in the semiconductor industry. As 
research assistant at the Fraunhofer IAO in Stuttgart, Dr. Guds-
zend supported companies in the machine and plant engineering 
industry with innovative organisational and IT concepts. After 
obtaining his doctorate in 2003, he started his career as project 
manager at ThyssenKrupp Turbine Components in Remscheid 

where he was responsible for the continuous improvement in the 
interaction of forging and machining plants in Germany and the 
USA. After setting up a new grinding and polishing works for the 
aerospace industry in Croatia, Dr. Gudszend moved in 2006 to 
the North American subsidiary Advanced Turbine Components, 
Inc. where he took over and expanded the R&D and Engineering 
divisions with die making. Before joining MAPAL, Dr. Gudszend 
was responsible for ThyssenKrupp Rothe Erde‘s North American 
business with large roller bearings. The main focus of his new 
position with MAPAL is the safeguarding of sustainable growth 
with solid carbide products from Miller and Weisskopf with an 
improved international cooperation and the establishment of 
further solid carbide grinding centres.

Torsten Buchwald has been directing business operations of 
MAPAL Inc. in the USA – where it is represented by locations in 
Port Huron, Michigan, and Fountain Inn, South Carolina – 
as the new Chief Executive Officer and President since feb-
ruary. Production at the two branch offices focuses on PCD and 
carbide tools. MAPAL tool solutions are especially in demand 
in the automotive and aerospace industries. „We would like to 
make use of the strong growth potential of these industries and 
further expand project business“, says Buchwald. He also points 
to a clear goal he has set: „We intend to boost sales of MAPAL 

USA Inc. significantly in the coming years.“ Buchwald comes 
from Germany, where he studied at the Stuttgart University of 
Cooperative Education in Mechanical Engineering. His career 
led him through assignments in filtration and air conditioning 
technology to automotive and marine technology. After positions 
in testing and predevelopment, he was finally named director of 
the US subsidiary of an international automotive supplier. He has 
also participated actively in committees such as the German-
American chamber of commerce.

TORSTEN BUCHWALD
President & CEO MAPAL Inc.

DR. TIM GUDSZEND
Managing director MILLER GmbH

» FROM THE ORGANISATION 
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The management team for the subsidiaries in the ASEAN-Pacific 
region has been expanded to include the new member, Kanak 
Raj. Currently based in Victoria, Australia, Raj as Technical Direc-
tor coordinates the technical support for the subsidiaries in the 
ASEAN-Pacific region. In addition he will effectively support the 
expansion of the project business with the machine tool manu-
facturers and OEMs and ensure the qualified training and further 
qualification of the employees at the individual sites. 

Raj has lived in Australia for 22 years during which he worked 
for various divisions of METT, a leading producer of aluminium 
die castings for the automotive industry. He gained his first ex-
perience with the Indian automotive industry supplier, Bill Forge, 
where he worked as plant manager. 

Rajesh Kumar has been our new sales manager at MAPAL India 
since March 2015. The mechanical engineer has been at the 
company for more than 14 years and has a wide range of tech-
nological and application knowledge. In addition he also brings 
extensive market knowledge and a lot of experience to customer 
support, project management and the development of individual 
tool concepts.

Under the management of Rajesh Kumar, the sales and service 
activities of MAPAL India are extended and intensified. The 
goal is to develop additional customer potential and to further 
promote the growth of the company in the course of its strategic 
reorientation. Rajesh Kumar takes responsibility for the in-house 
sales and field sales. The technical advisors and service emplo-
yees also report to him.

KANAK RAJ
Technical Director for ASEAN-Pacific 

RAJESH KUMAR
Sales Manager MAPAL India 
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‚Impulse‘ spoke to Dr. Wolfgang Baumann, Head of Coating 
Development at MAPAL, about the state-of-the-art in tool 
coating, and about what further developments can be achie-
ved with custom-made coating systems for reaming, boring 
and milling thanks to the modern CVD line at the headquar-
ters in Aalen.

Impulse: Dr. Baumann, MAPAL is making great efforts in the field 
of tool coating, including an investment of over a million Euros in 
a high-performance CVD line that is one of the most modern in 
the world. Why?  

Advanced CVD coatings offer a huge innovation potential that we 
aim to increasingly exploit to offer users innovative tool solutions 
that enable them to carry out their machining operations even 
faster and more cost-efficiently than ever before. 

What have you already achieved with your new coating line?

We have already completed the development of a new coating 
for fine boring called HC418 and brought it to series production 
maturity on the new CVD coating line. This coating system has 
outstanding properties for the machining of cast materials. It 
far surpasses even the cutting material HC416  favoured by us 
to date, although this was already very successful and a major 
advance in the reaming of GJL workpieces (Grey cast iron).

What benefits do the improved properties offer the user exactly?

The HC418 coating is not only suitable for the machining of 
GJL, but also of GJV (compacted graphite cast iron) and GJS 
(Spherodial graphite cast iron) materials. We are thus signifi-
cantly expanding the field of application for CVD coatings with 
regard to machinable materials that had previously been more 
or less limited to GJL. Under certain general conditions, the new 
coating can even be used for the reaming of steel. Furthermore, 
the cutting material HC418 noticeably extends the tool life of 
the coated tools. 

What increases can the user expect?

Extensive trials, field tests and the first examples in practice 
show that we achieve increases up to a doubling of the tool life. 
In one trial we measured an increase in the tool life of the tool 
from 120 to 200 parts when reaming a GJV450 workpiece com-
pared with the cutting material HC416. 

And how do the first results 
look for the reaming of cast 
steel and steel?

Our new CVD coating has 
also impressed in nu-
merous applications for the 
machining of cast steel. 
During the fine boring of 
a turbocharger of 1.4849 
heat resistant cast steel, for 
example, we found noticeable improvements in the wear behavi-
our and tool life. After machining ten turbochargers, the measu-
rements at the cutting material with the most modern coating 
available on the market to date for steel machining showed a 
wear land width of 50 µm, while our tool with the cutting mate-
rial HC418 showed practically no recognisable wear with a land 
width of 12 µm. Measurements confirm that the cutting material 
HC418 scores also when it comes to the quality of the surface. 
The value for the peak-to-valley roughness after ten bores with 
the reference coating was already Rz  = 4 µm, while the MAPAL 
CVD coating still produced an outstanding surface finish with 
Rz = 1 µm even after twelve bores.

We have achieved outstanding improvements also with high-
alloy steel. For example, we were able to almost double the tool 
life when machining a workpiece of X8CrNiS18-9 steel from 
1,000 to 1,800 parts simply by changing from HP455 to HC418.

How have you achieved this leap in performance for the tool life 
and the widening of the field of application?

The blade with the new coating is characterised by the hardness 
that we know and appreciate from the MAPAL inserts with CVD 
coating available to date. The high hardness is essential parti-
cularly during reaming with its low cutting depths. At the same 
time we have succeeded in significantly increasing the ductility, 
and thus in going a long way to combining previously mutually 
exclusive parameters in one coating. It is thanks to this ductility 
that blades with the cutting material HC418 can also be used for 
the machining of cast materials and in many cases also in steel 
applications that have been more or less reserved to date for 
PVD-coated tools.

The latest interview
New tool coatings for more efficiency 
in the machining of cast materials

INTERVIEW

» TECHNOLOGICAL HIGHLIGHT 

>>
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COMBINES HARDNESS WITH 
DUCTILITY: THE NEW CUTTING 
MATERIAL GRADE HC418

MT-CVD
(HC418)
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Will PVD therefore become superfluous?

I can say clearly no here. We will continue to exploit the benefits 
of PVD where high ductility is at a premium. In the medium term, 
however, HC418 will completely replace our HC416.

How have you achieved such a significant increase in the ductility 
of your CVD coating? 

A major role is played here by our modern CVD line. Only this line 
enables us to develop cutting material systems such as HC418. A 
crucial advantage of the new facility compared with our previous 
line is in particular the low reaction temperature. The higher this 
temperature, the greater the danger of carbon being extracted 
from the carbide metal and making it brittle. The comparatively 
low process temperature in conjunction with a controlled coating 
build-up allows embrittlement to be effectively prevented wit-
hout having to compromise on the hardness. The cutting material 
HC418 therefore has a low susceptibility to fracture and is ideally 
suited to the machining of hard and at the same time ductile 

cast materials. They easily absorb impacts such as those occur-
ring at interrupted cuts.

What experience have you gained to date with the new line?

Series production started on our new CVD line in January 2014. 
In the first step we transferred the HC416 process – apart from 
a few minor optimisations – 1:1 from the old facility to the new 
line. A short time later we started the development of the HC418 
process that has brought us a major step forward when it comes 
to reaming.

Apart from HC418, have you developed any other cutting materi-
als?

We have just developed our next innovation. This is a coating 
that we have developed specially for carbide boring tools for the 
machining of cast materials. The special feature of this system is 
an aluminium oxide coating with an extremely high heat resis-
tance so that it is suitable for even very high cutting speeds. Nu-

Combines hardness with ductility:  
the new cutting material grade HC418

» TECHNOLOGICAL HIGHLIGHT 

INTERVIEW

HC418 Selection of coated cutting edges with HC418.
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merous tests with the brand new coating system that have been 
validated by field tests in customer’s works show that we can 
double or even triple the tool life compared with our previous 
generation HP455. Furthermore we have been able to increase 
the cutting speeds from typically 200 m/min to as much as 300 
m/min. In a trial with a cutting speed of 300 m/min during dry 

machining of GJL25, the cutting material HP455 reached the end 
of its tool life after a cutting distance of 1.28 km. Our tool with 
the aluminium oxide coating, on the other hand, did not have to 
be replaced until after 3.28 km with the same machining appli-
cation. In view of the results to date, we anticipate that the new 
aluminium oxide coating will rapidly replace the PVD coating still 
used today for boring tools because it offers the user a conside-
rable increase in productivity and economic efficiency.

When will boring tools with the new coating be available?

We are in the process of purchasing the machines and plants in 
order to be able to produce the coating on an industrial scale. 
If everything goes to plan, this coating will be available from 
September.

Do you think that aluminium oxide has the potential for use also 
in milling?

I can let you in on a secret: We are already working on an alu-
minium oxide coating for milling tools. We have found a way of 
more or less neutralising the unavoidable tensile stresses in the 
coating that occur in the CVD process, and thus of drastically 
reducing the risk of stress fractures that otherwise opposed the 
use of CVD coatings for milling tools. We will continue to work 
intensively on this topic so that we can present a CVD coating 
system for the milling of cast materials as quickly as possible.

Thank you for the interview and for the exciting outlook, Dr. 
Baumann.

Markus Rettenmaier, 
responsible for pro-
duction on the coating 
line, and Dr. Wolfgang 
Baumann inspect the 
results of the coating.

AT A GLANCE:

– Consistently high machining quality 
– Process reliability and quality
– Suitable for even difficult machining conditions
– Coating for fine boring and reaming 
– Far more ductile, but just as 
   wear-resistant as conventional CVD coatings
– Extremely smooth surface
– For cast materials and high-alloy steels
– Noticeably longer tool lives
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Simply by changing the coating material, FHB has succeeded 
in increasing the tool life of a fine boring tool by 80 percent 
during the production of turned and milled parts. As this 
step involved only marginally higher cutting material costs, 
the company was able to significantly reduce the costs for 
the challenging machining of a closely toleranced precision 
housing of austenitic 18/10-Cr-Ni steel – with the same high 
machining quality.

„The quality of the bore is simply outstanding. Congratulations!“. 
That was the positive feedback that the technical director of FHB 
GmbH, Martin Moser, received from a clearly impressed customer 
after the first batch of housings produced by FHB for a medical 
appliance had been inspected. 

The praise is all the more significant in that the highest demands 
were made on the tolerances to be observed during the machi-
ning of the housing in order to ensure the demanded smoothness 
of running and high quality surface finishes. „The particular chal-
lenge with this part is the central bore with a diameter of 8 mm 
with a tolerance of ± 4 µm over a length of 30 mm“, explains the 
FHB director.

Furthermore, a deviation in the concentricity of max. 4 µm and a 
radial run-out to the opposite bearing seat of max. 10 µm have 
to be maintained. The situation is further aggravated by the fact 

that the part has very thin walls and the visible surfaces have to 
exhibit an optimum light refraction.

Only economically feasible with fine boring tools

„With these demanding specifications it was clear from the 
outset that the normal approach in which honing is performed 
as the second machining step could not be used for precision 
reasons alone, but also for economic reasons“, explains Martin 
Moser. „The fine boring tools from MAPAL immediately came 
to mind as a suitable solution with which a workpiece can be 
completely machined in one clamping.“

He therefore contacted the responsible MAPAL consultant, 
Thomas Kuner, right from the costing phase in order to have his 
technical assessment confirmed and to identify the optimum 
tool. 

The tool specialist was also able to immediately propose suitable 
solutions. Ultimately an MN2034 single-bladed fine boring tool 
with PVD-coated (HP455) insert and three PCD guide pads was 
chosen due to its high stability. 

With only 6 to 8 µm, the tool has a smaller overhang than the 
standard tools (8 to 12 µm). This enables the demanded close 
tolerances and the desired surface quality to be achieved.

Coated cutting edges with HC418.

» REPORTS FROM PRACTICE

New CVD coating for 
longer tool lives in fine boring
Best surface finish by challenging Machining

>>
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Bild 1: Nach der erfolgreiche Einführung einer brandneuen Schneid-
stoffbeschichtung, mit der die Standzeit eines Feinbohrwerkzeugs um 
80 Prozent gesteigert werden konnte, diskutieren Martin Moser und 
Dipl. Wirt-Ing. Thomas Albrecht von der FHB GmbH bereits das nächste 
Projekt mit dem MAPAL Betreuer Thomas Kuner (v.l.n.r.). (Quelle: Franz 
Roßmann)

Bild 2: Bis zu 30.000 Präzisionsgehäuse für ein medizintechnisches 
Gerät bearbeitet FHB in einer Aufspannung auf einer Kurzdrehmaschine 
vom Typ Index C100 jährlich. (Quelle: Franz Roßmann)

Bild 3: Damit die mit dem Präzisionswerkzeug von MAPAL erreichbare 
Toleranzen prozesssicher auf das Werkstück gebracht werden können, 
fertigt FHB das Präzisionsgehäuse auf einer Kurzdrehmaschine mit 
gekühlter Spindel. (Quelle: Franz Roßmann)

Bild 4: Ein Pendelhalter gleicht Positionierungenauigkeiten des Werk-
zeugrevolvers aus. (Quelle: Franz Roßmann)

Bild 5: Für die Feinbearbeitung eines eng tolerierten Gehäuses aus 
austenitischem 18/10-Cr-Ni-Stahl (1.4305) greift FHB auf ein maßge-
schneidertes Einschneiden-Feinbohrwerkzeug von MAPAL mit innovati-
ver CVD-Beschichtung zurück. (Quelle: Franz Roßmann)

TOOL LIFE 
INCREASES 
BY 80 PERCENT

A floating holder 
compensates positioning 
inaccuracies of the tool 
revolver. 

>>



An optimum balance – tool, process, machine

„In order that the tolerance achievable with this custom-made 
tool could be reliably transferred to the workpiece, the negative 
effects of a thermal expansion from the lathe had to be effec-
tively suppressed“, adds the FHB technical director. The company 
therefore machines the housing on an Index C100 fixed head-
stock machine equipped with a cooled spindle. Additional secu-
rity is provided by a cooling of the process with oil and the use 
of a floating holder from MAPAL that compensates both fluctu-
ations due to the heat transfer of the machine and positioning 
inaccuracies of the tool revolver. 

Quality from the first shot 

The effort pays off: After appropriate preparation of the machine, 
the workpiece was completely machined with the demanded 
tolerances right in the first test run. Since the start of series 
production at the end of 2012, FHB successfully produces up to 
30,000 precision housings per year with this solution, whereby 
the blade of the fine boring tool has to be replaced after approx. 
1000 parts (tool life approx. 31,000 mm). 

At the end of 2014, MAPAL was able to prove itself once again 
by further significantly extending the tool life of the blade. This 
was made possible by a cutting material developed only recently 
by the tool specialists and marketed under the designation 
HC418. Thanks to its significantly higher ductility it is outstan-
dingly suitable not only for the whole spectrum of cast iron 
materials (GJL, GJV, GJS), but also for the fine boring of high-
alloy steel. 

New CVD coating for 80 percent longer tool lives

MAPAL therefore proposed that FHB should be one of the first 
companies to thoroughly test the new coating and provided the 
necessary blades for the tests. The results showed that after the 
change of coating, the tool life increases by 80 percent and the 
coating thus more than meets the expectations of all concerned. 
„In view of the significantly longer tool lives, we now use only 
blades with the new coating for the fine boring of the precis-
ion housing, and are planning its use in future for all similarly 
demanding workpieces of austenitic 18/10-Cr-Ni or VA steel“, 
explains Martin Moser. 

Efficient machine utilisation and sinking tool costs

After the successful introduction of a brand new blade coating with which the tool life of a fine boring tool was increased by 80 percent, 
Martin Moser and Dipl. Wirt-Ing. Thomas Albrecht from FHB GmbH discuss the next project with the MAPAL consultant, Thomas Kuner 
(from left to right).

» REPORTS FROM PRACTICE 
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Thanks to the longer tool lives, FBH can use the machine more 
efficiently and also saves considerable logistics costs. As the 
blades with the new coating are only minimally more expensive, 
the tool costs have also been reduced since the changeover. 
„That is an important aspect for us, because with the small and 
medium lot sizes on which we have specialised, the tool costs 
account for a considerable portion of the total production costs“, 
says Dipl. Wirt-Ing. Thomas Albrecht, managing director of FHB 
GmbH.

MAPAL: The right partner for the machining process

As the company has developed in recent years more and more 
in the direction of sophisticated turning workpieces with more 

complex geometries and materials that are difficult to machi-
ne, the importance of the tools will continue to increase. „Our 
aim is to be involved in new developments for our customers 
right from the start in order to be able to offer our production 
know-how as an input. We can then make a major contribution 
to identifying the most cost-effective and technically optimum 
production solution“, concludes the FHB managing director: „The 
question naturally arises from the outset as to the appropriate 
tool. With MAPAL we have the right partner at our side here who 
actively supports us with innovative solutions and comprehensi-
ve service.“

Picture on the top: FHB uses a custom-made single-bladed fine boring tool from MAPAL with innovative CVD coating for 
the precision machining of a closely toleranced housing of austenitic 18/10-Cr-Ni steel (1.4305).

Picture left: FHB machines up to 30,000 precision housings per year for a medical appliance in one clamping on an Index 
C100 fixed headstock machine. 
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Particularly if the issue is high machining precision and pro-
cess reliability, not only the correct combination of tool and 
machine tool is important, but also the appropriate clamping 
system as the connection between them. MAPAL produces 
its products in the field of clamping technology at the main 
factory in Aalen and the new plant in Ehrenfriedersdorf with 
the latest manufacturing technology. 

MAPAL offers consulting competence and an extensive program 
in the field of clamping technology to its customers. The range 
of clamping tools covers shrink chucks, hydraulic chucks and 
special solutions for all common machine connections. MAPAL 
offers the appropriate connection between machine and tool as 
required. Appropriate adapters are also offered for all common 
connections.

» TECHNOLOGICAL HIGHLIGHT 

MAPAL offers an extensive range of standard and 
special chucks and adapters.

Clamping tools and adapters 
made by MAPAL

CLAMPING TECHNOLOGY   
100 % MADE IN GERMANY
100 % MADE BY MAPAL

>>

Highest precision is one of the focus areas for the manufacturing.
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» TECHNOLOGICAL HIGHLIGHT 

The entire package tailored to the customers’ needs

As a complete provider, MAPAL matches the clamping techno-
logy optimal to the manufacturing technology of the customer 
- regardless of whether for wet machining or minimum quantity 
lubrication. MAPAL uses synergies from individual competence 
areas. The experts from different departments provide their 
know-how. 

Commitment to clamping technology

Moreover the precision tool manufacturer commites the stan-
dardisation in clamping technology. Dr. Dieter Kress was the 
Chairman in the national and international Standards Committee 

in particular for the launch of the HSK connection. With the 
hollow shank taper a world standard for flexible production was 
launch that brought a significant progress for the manufacturing 
technology. 

Manufacturing exclusively in Germany

Clamping tools and adapters are exclusively manufactured in 
Germany. The standard range of products is manufactured in 
Ehrenfriedersdorf near Chemnitz which has been expanded 
recently. Special solutions, small quantities and prototypes are 
manufactured at the headquarters in Aalen. At both locations 
manufacturing requires the most modern machines and the most 
modern manufacturing technology.

In order to be able to react quickly to custo-
mers‘ demands, MAPAL has a highly modern 
machine park for both – standard and special 
products. For example, the production shop for 
standard chucks at WTE in Ehrenfriedersdorf 
houses one of the world‘s most precise balan-
cing machines.
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Über den Customer Service landet der Auftrag für ein Sonderspannzeug direkt in der Konstruktion Spanntechnik. Von dort geht’s 
in die Arbeitsvorbereitung. 

RADIUS 
AT THE HTC

ORIGINAL PRODUCTS FROM MAPAL ARE RECOGNISABLE 
FROM THE FOLLOWING IDENTIFICATION FEATURES

STEP ON 
THE HYDRO CHUCK

BAYONET LOCK ON 
THE KS CLAMPING 
CARTRIDGE



Turned parts on the border 
of feasibility are realised

» REPORT FROM PRACTICE

>>

High precision parts as light as possible that are always 
closer to the border of feasibility define machining manufac-
ture in the automotive sector. m-tec GmbH was also faced 
with these challenges at the end of 2014. Two parts that 
the new Daimler electric motor rotates around in two hybrid 
models were scheduled for project planning in only three 
months. The manufacturing company called on the experts 
from MAPAL for the tool design. It was a great success: The 
project planning was convincing. m-tec received the order to 
produce a large quantity of both parts.

Established in 2009, m-tec GmbH is committed to the manufac-
ture of complex parts. Together with customers, the specialists 
for metalworking from Swabian Waldstetten work on optimi-
sations, finished prototypes and serve as subcontractors. In this 
way, m-tec focuses not only on job order production with its 25 
employees for existing customers but also the supervision of pro-
jects. Many of the customers of m-tec come from the automo-
tive sector. The managing director Matthias Maier sees a trend 
towards electrification here. And the trend to install increasingly 
lighter parts and narrower tolerances. This results in new, more 
complex machining tasks for manufacturing companies. 

The heart of the Daimler electric motor has an extremely 
narrow tolerance range

At the end of 2014, m-tec received the order to design the 
manufacture of two parts for a hybrid motor. Everything was 
assembled on the two parts made of steel (CF53), the rotor arm 
and support disc of the electric motor. A stator and a pivoted 
rotor within it is integrated in the rotor arm. The support disc is 
fixed in the rotor arm. Both parts are the so-called heart of the 
complete motor. „A real challenge“, remembers Maier. Because 
H6 quality was required. „The parts are fully automatically 
mounted by our customer, the OEM of Daimler, and that is why 
extreme accuracy is required“, explains Maier. In addition devia-
tions from dimensional accuracy can lead to significant losses of 
performance of the motor. 

Only three months instead of the usual two to three years 
for such projects were available. „A very time sensitive task“, 
says the managing director. Project planning not only involved 
precisely manufacturing both of the rotor arm and support disc 
parts. The process had to be designed so that it works for series 
production. A difficulty here was the employees at the machine 

m-tec managing director Matthias Maier (left), MAPAL field service specialist 
Marc Wagner (centre) and MAPAL application engineer Markus Götzelmann work 
together on the tool design for a rotor arm and support disc. 

>>
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Turned parts on the border 
of feasibility are realised

>>

COMPLETE 
MACHINING
EVEN ON LATHE

Extremely narrow tolerances at the crucial point of 
manufacture – the fit on the rotor arm – are required.

>>



that changed during shift operation. The more complex the part, 
the simpler the individual machining steps must be designed to 
ensure consistent quality.

With the first joint project: Twice the tool lives

At the start of the project, m-tec got MAPAL as a partner. It is 
already the 20th large project that has been realised together 
since 2013. A collaboration also came about for a project 
for Daimler, a through-drive countershaft. „Our previous tool 
supplier had moved its production to a low-wage country. The 
quality of tools was no longer correct, they wore very quickly and 
as a result tool costs exploded“, remembers Maier. He became 
aware of MAPAL at the AMB in 2012 and requested drills. „With 
a TTD replaceable head drill from MAPAL, we achieved a stable 
steady process for the through-drive countershaft, doubled the 
tool lives and reduced the cycle time“, as Maier describes the 
cornerstone of collaboration. Since then both companies are 
solving tasks together that m-tec receive from its customers. 

Particularly important for Maier: „We are not left alone but 
supported in a very personal way.“ Maier is also impressed with 
the large portfolio of the family company from Aalen: „Solutions 
are already available for a lot of processing work and challenges 
in machining, for all the others, MAPAL does everything possible 
to provide solutions.“

External reamer for fit machining in the limit area

MAPAL also develops solutions for the final machining of the 
rotor arm and the support disc. The body materials are forged 
and then reshaped. The fine machining of the hub for storing the 
drive shaft at the rotor arm is particularly demanding. „Turning a 
fit with an H6 tolerance in series production is absolutely in the 
limit area“, explains Maier. The cylindrical form cannot be esta-
blished just by turning. The hub has a diameter of 45 mm at the 
widest point. This fit is the crucial point of the entire production. 
In the technology centre at MAPAL in Aalen, experts were busy 
looking for the right solution for this challenge, the right insert 

» REPORTS FROM PRACTICE 

Machining of two complex parts realised together

With a specially designed external 
reamer, m-tec achieves the highest 
degree of accuracy for machining 
the fit.
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and coating for an external 
reamer. And equipped such 
a solution (inner diameter 
45.025 mm) after tests with 
uncoated but brushed cermet 
inserts. „Brushing the inserts 
provided the desired effect 
during machining, says the 
MAPAL application engineer 
Markus Götzelmann. With the special tool together with 
the floating holder that compensates the radial play when 
reaming, MAPAL provided the optimum tool for machining 
the fit on a turning and milling centre. „With the external 
reamer, we quickly achieve optimum results with a speed of 
900 rpm and a feed rate of 0.1 mm/min“, Maier is pleased 
to say. An average roughness of Rz=6.3 µm is required for 
the fit. „With the MAPAL tool, we achieve a value of 1.7.“

In addition the rotor arm that features an external dia-
meter of 210 mm and an inner diameter of 190 mm at 
the widest point is provided with superior bores. They are 
responsible for the oil passage of the motor, among other 

things. Exact positioning and dimensional accuracy is also 
required here. For these partially multi-stage bores and 
bores on sloping planes, m-tec uses different drills from 
MAPAL. For example, a step drill made of solid carbide, 4.2 
and 5 mm diameter, for the multi-stage bore on the part. 
An additional step drill, 6, 8 and 10 mm diameter, to realise 
three different bores with only one drill. A cutting speed of 
80 m/min and a feed rate of 0.1 m/min is operated at the 
turning and milling centre for the bores. 

As well as the shrink chuck with an HSK connection for 
the MAPAL reamer, a turning holder HSK-T63, a specially 
designed tool holder, is used in the turning and milling cen-

Numerous MAPAL tools are used for the final 
machining of the rotor arm for the challenging 
bores, among other things.

>>

OptiMill®-Uni HPC milling cutter for the milling of the slotted holes of the 
suppor disc.
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» REPORTS FROM PRACTICE 

MAPAL relieved us through their engagement

tre. The inner turning of the rotor arm is realised with a turning 
holder. Roughing is processed with a cutting speed of 120 m/min 
for a feed rate of 0.3 m/min and finishing with a cutting speed 
of 140 m/min for a feed rate of 0.15 m/min. The inner reamer 
with a diameter of 42 mm is used to compensate the warping 
at the fit after hardening. Here the same surface roughness of 
Rz =1.7 µm is achieved as with the MAPAL external reamer.

Combination tools make tool changes superfluous

Just like the rotor arm, machining the support disc was a dif-
ficult task. Because its diameter of 193 millimetres corresponds 
to the maximum diameter that can be realised on common 
lathes. The support disc is almost completely manufactured with 

MAPAL tools on a lathe. An additional challenge when manufac-
turing this disc was the limited number of tool stations on the 
lathe. For this reason, m-tec used MAPAL HSK-T connections as 
clamping tools that also allow rotating tools to be used on the 
lathe, among other things. In addition, MAPAL designed turning 
holders with positive and negative indexable inserts as well as 
drills, milling cutters and reamers as combination tools so that as 
few tools as possible are used. „We can machine the support disc 
with few transitions and few corrections and this is particularly 
important for finishing“, explains managing director Matthias 
Maier. No tool change is necessary for the entire machining of 
the support disc. When the tool lives have elapsed, HSK-T en-
sures a reliable tool change. Due to the high degree of accuracy 
when changing the tools, the times for setting up and retracting 
are almost completely eliminated. 

The slotted holes at the outer edge of the support disc are rea-
lised with an OptiMill®-Uni HPC milling cutter with a diameter 
of 8 mm. Drilling and milling combinations were initially envisa-
ged for the additional bores. „This did not work out on the lathe“, 

Picture on the top: The support disc is manufactured with 
MAPAL tools on a lathe. 

Picture right: Application engineer Markus Götzelmann 
(right) provides support directly at the machine. 
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says Maier. That is why solid carbide drills from MAPAL are 
used for these bores. The fit at the support disc opposite 
the fit at the rotor arm is finely machined with an internal 
reamer from MAPAL with a diameter of 80 mm. 

MAPAL was not only the partner for m-tec for the tool 
design and project planning. The employees of the manu-
facturer of precision tools also trained the personnel from 
m-tec on-site and provided support directly at the machi-
ne. „This cooperative relationship is very important for us 

as MAPAL relieved us through their engagement“, summa-
rises Maier, „and this is beneficial.“ Together with the tool 
specialists, m-tec achieved the goal of series production for 
both parts of the Daimler electric motor. The project plan-
ning convinced the customer. A high quantity of both parts 
are being manufactured in Waldstetten. The cooperation 
between both partners is also continuing. „At the moment 
we are working on other projects as partners with mutual 
trust“, concludes Maier.

The lathe on which the support disc is manu-
factured is equipped with HSK-T.
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More room 
for even more competence

1 |  Ground-breaking ceremony for a second production hall in Meiningen.

2|  Larger premises for LASERPLUSS in Idar-Oberstein.

3|  New production hall for WWS, the competence centre
 of the MAPAL Group for PCD tools.

4|  New production hall for WTE in Ehrenfriedersdorf.

More capacity for solid carbide
tool factories in Meiningen

Many political celebrities including the Thuringian Economics 
Minister Wolfgang Tiefensee (6th from the left), arrived at 
WEISSKOPF at the beginning of March. A symbolic ground-
breaking ceremony marked the start of construction for a second 
production hall for solid carbide tools. Doubling the previous 
production area is an important investment for the future to 
meet the continued high demand for solid carbide tools. 

More room for laser machining 
systems in Idar-Oberstein

LASERPLUSS, the specialist for laser machining systems, has mo-
ved into larger premises in Idar-Oberstein and as a result turns 
the sites in Kirschweiler and Schauren into a new technological 
and application centre. The production area has expanded to 
almost 1,500 square metres. The application area was expan-
ded and a modern measurement room and a demo room for the 
customers was added.

1

3

» FROM THE ORGANISATION 

1

A globally growing market volume and increasing number of orders prove the successful development of a company. The obli-
gation and desire to fully meet the expectations of customers is associated with this success. Maintaining the highest possible 
quality standards and a high delivery availability are two of the most important tasks for MAPAL. The company therefore 
continually invests in the expansion of its global production facilities and provides them with modern and highly efficient 
production systems. The capacities have significantly increased at three German competence centres due to the completion of 
new production halls. Soon the works of the competence centre for ISO and actuating tools will be put into operation at the 
new site in Eppingen. 

2

MAPAL is expanding its German sites

MAPAL Impulse 57 | Page 34 



World‘s largest factory for 
PCD tools in Pforzheim  

Another 5,800 square metre hall complex with additional 
production areas and office rooms has been built at WWS, the 
competence centre of the MAPAL Group for PCD tools. With 
a total area of 17,000 square metres, Pforzheim now has the 
world‘s largest factory for PCD tools. A highly flexible produc-
tion system with independent production lines and optimised 
logistics processes was already introduced in 2008. 

Third hall for clamping technology products 
in Ehrenfriedersdorf

In a construction time of only 13 months, WTE, the MAPAL 
competence centre for clamping technology in Ehrenfrie-
dersdorf, Saxony, received another production and manage-
ment building. The production area for clamping technology 
products has thus grown to 5,000 square metres. As a result 
of the new machines and automation of processes, the 
production capacities of WTE have doubled in total allowing 
the company to respond much more flexibly than before to 
customer demands. As well as additional office space, modern 
seminar rooms for product and customer training have been 
built.

2

4

3 4
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MAPAL India gives up production works 
in Bangalore

New start in Coimbatore

» FROM THE ORGANISATION 

MAPAL India has opened a new 
production site at Coimbatore 
which is a major industrial 
city with a good infrastructure 
and well trained and qualified 
staff. PCD tools as well as 
fixed and fine boring tools are 
produced here for the Indian 
market. Economic instability 
had made reliable working in 
the IT metropolis Bangalore 
impossible. 

India is one of the largest economies in the world. In 2014 the 
gross domestic product of the sub-continent was more than two 
trillion US dollars. The seventh largest country in the world is a 
key market for the international presence of the MAPAL Group. 
Because the current population of 1.3 billion people will grow 
further according to forecasts and provide a strong domestic 
demand. There is also a large number of well educated workers 
in India allowing for the expansion of export trade in the equally 
aspiring Asian countries. 

In 1999 MAPAL already began to develop the Indian market and 
built a production and management headquarters in Bangalore 
as well as several sales offices. In the beginning the focus of the 
businesses was on machine engineering and vehicle manufactu-
rer. „The Indian automotive and commercial vehicle industry and 
the supplier sector have an enormous growth potential and are 
developing very dynamically“, says Armin Kasper, Sales Director 
Asia. The sales of vehicles have increased by more than 50 per-
cent in the last six years. However only eleven of 1,000 Indians 
have their own car. „Naturally this benefits the two-wheel indus-
try that is also thriving and interested in an efficient production 
process“, says the Asian expert.

 t

The new production facility of MAPAL India is located in the south of the 
country in the industrial city of Coimbatore.

New Delhi

Pune

Bangalore
Chennai

Coimbatore

MAPAL is represented with five 
sites in India.
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Realignment in Coimbatore

Furthermore, production in Bangalore had become increasingly 
difficult in recent years. The city had become one of the world‘s 
most dynamic IT centres. The growing competition for well-
trained staff had led to a high fluctuation among the workforce 
at MAPAL India. Last year the decision was taken to open a new 
production facility at Coimbatore 300 kilometres further south.
The city with a population of three million people is an impor-
tant industrial centre with more than 25,000 companies. In the 
immediate vicinity of the new works of MAPAL India, there are 
the production facilities of prestigious companies such as Merce-
des Trucks, Makino and Bosch. „For us, Coimbatore is an excel-
lent production site“, says Thanigaraj Sripathy, „because many of 
our customers produce here.“ However Coimbatore also has more 
to offer, as Sripathy confirms: „There is a well-developed, clearly 
arranged road network and we can draw from a large pool of 
well-educated specialists thanks to the numerous technical 
universities. We will need more employees. We can then further 
qualify them in our own company and teach them practical 
technological knowledge.“

Highest production standards

At the beginning of 2015, the works in Coimbatore were opened 
with facilities for administration, customer service and a training 
area. The new building in Coimbatore has a manufacturing area 
over 500 square metres that has been completely redesigned. 
„We optimised and modernised all the processes in line with 
our global „One MAPAL“ production and organisation system“, 
explains production manager Martin Steimle who has super-
vised the reorganisation on-site. The system in force for global 
implementation is geared towards the high quality standards of 
the competence centres with regard to the production processes, 
systematic organisation and clearly defined business processes.

Individual special tools in particular are manufactured in Coim-
batore. The focus is on PCD, fixed tools and fine boring tools. A 
service area for repairs and the reconditioning of tools is also 
affiliated. It is noteworthy that both Steimle and Sripathy agree 
that „we now have more capacity for our key products than 
before“. The machine equipment meets the high standards of the 
competence centres, even the operating equipment and process 

The new building has an air-conditioned production hall in which the latest machines 
and systems are used for manufacturing.

INDIA

>>
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instructions have been completely harmonised. An air-conditio-
ner ensures constant temperatures in the manufacturing area 
for micron precise production. As the electricity supply fails time 
and again due to overloading, emergency power generators have 
been installed to prevent machine standstills. The 60 employees 
currently in Coimbatore are therefore able to manufacture to the 
highest quality level and also meet customer requirements at 
short notice. 

Expansion of customer relationships

The realignment of production is accompanied by an offensive 
market development. MAPAL will focus on its core competences 
in the Indian market and further expand its position in the up-
market tool segment. „In the future we want to stand out more 
from our competitors.“ Our customers should benefit from our 
broad knowledge of technology and our extensive experience in 
manufacturing. We are convinced that this will result in effective 
competitive advantages“, says Kasper. Apart from strengthening 

» FROM THE ORGANISATION 

Well-trained and highly motivated employees of the new 
facility in Coimbatore and our regional centres.

INDIA
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the existing business relationships, new customer groups are to 
be identified. „We will pool various sales activities from Germany 
to support our colleagues in India with the acquisition of new 
customers.“ A project team from experienced tool technologies 
will manage technical support. The sales specialists in India will 
also receive regular product and application training. 

Customer-oriented advice and a high level of service quality 
traditionally belong to the greatest strengths of MAPAL and are 
also the focus of activities in India. Together with the facility in 
Coimbatore, MAPAL India has a presence with sales and service 
offices in four of the most important industrial areas. In this way, 
the regional office in New Dehli covers all of the North and has 
supported a large customer base for many years in this important 
industrial region. Additional service centres are located in Pune, 
Chennai and Bangalore. Here teams with experienced specialists 
are also available to develop optimum tool solutions for any type 
of machining task in dialogue with the customers.

At the beginning of January, MAPAL India presented a large trade fair stand at IMTEX 
2015 in Bangalore. With around 85,000 visitors, IMTEX is one of the most important 
international tool machine trade fairs in the Asian region.

INDIA
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Implementation of large projects
Re-tooling of complete production lines by MAPAL re.tooling 
using the latest technology

Persons involved in the re.tooling project (f.l.t.r): Abbas Ahmadi (technical expert, 
IKCO), Mohsen Golestani (technical sales manager, KCT), Ruhollah Zohrevand 
(expert for repair and maintenance, IKCO), Amir Mansour Afsharinia (Chairman 
and CEO, KCT), Masoud Dehghan (head of engine production, IKCO), Christian 
Weidenauer (project engineer, MAPAL), Amir Arefikhah (head of engine produc-
tion administration, IKCO), Peter Heck (project manager, MAPAL), Ali Asgari (engi-
ne production expert, IKCO)

Iran Khodro (IKCO), founded in Tehran in 1962, is the largest au-
tomobile manufacturer in the Middle Eastern region. Apart from 
in-house developments, vehicles are produced and assembled for 
foreign automobile manufacturers such as Peugeot or Renault. 
With over 53,000 employees and a turnover of more than USD 
10 billion, IKCO is the largest employer in Iran. Over 600,000 ve-
hicles are expected to be produced in the current business year.

IKCO countered the changing demands of the market with a 
strategic reorientation. The decision to develop and produce 
engines and vehicles independently in future was taken in order 
to reduce the dependence on imports.

In this context, IKCO decided to manufacture the TU3 engine – 
that had previously been produced by Peugeot in France – com-
pletely in Iran.

Latest tool technologies and production methods

The existing production line, including the existing machinery, 
was to be re-tooled for the complete machining of cylinder head 
and cylinder crankcase of the TU3 engine. A crucial aspect for 
IKCO here was that the latest tool technologies and production 

methods are used during the planning and implementation of 
the project with the aim of ensuring the long-term competitive-
ness and cost-efficient production. In view of the long-standing 
cooperation, it was no surprise that IKCO chose MAPAL as tech-
nology partner and reliable tool supplier.

„MAPAL has vast experience in the successful project plan-
ning and complete machining of a wide array of parts, such as 
cylinder heads and cylinder crankcases. The high competence 
of the company in the development and production of custom 
tools and the access to the latest tool technologies and produc-
tion methods particularly impressed us“, says Masoud Dehghan, 
production manager at IKCO.

re.tooling: From the definition of the machining strategy 
through to commissioning and process acceptance

The new project started with the definition of the machining 
strategy. On the basis of the raw part and finished part drawings 
from IKCO and taking into consideration the existing machinery, 
the MAPAL experts developed machining proposals for all the 
machining steps. This was followed by calculation of the ma-
chine productivity, elaboration of tool technology and clamping 

Official opening of production line TU3 
(f.l.t.r.): Hashem Yekehzare (CEO, IKCO), Reza 
Rahmani (Chairman of the parliamentary 
Committee for Industry and Mining), Reza 
Norouzzadeh (Director of the Executive 
Committee for the Iranian Expansion and 
New Industry Authority „IDRO“ and Deputy 
Minister for Industry, Mining and Trade)

» REPORTS FROM PRACTICE 
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concept and conducting of cycle time studies. The technology 
data were then defined and the processes split between the 
individual machines. Then the clamping principle sketches were 
drawn up.

In the next step the fixtures were designed. The clamping con-
cept involves a total of 36 fixtures for 20 machines, including 
two special machines for the machining of the bearing journals 
of crankshaft and camshaft. And finally the tools were desig-
ned. The whole project for the Iranian vehicle producer encom-
passed a total of 166 individual tool items: 101 tools for the 
cylinder crankcase with bedplate and 65 tools for the cylinder 
head. Particular attention had to be paid to the weight and size 
limitations of the tool magazine during the design of the tools. 
These were resolved by the use of „beam milling cutters“ (page 
42, position 5).

The machining process was simulated and a collision check car-
ried out using the latest 3D design programs during the planning 
phase. It was thus possible to identify and eliminate possible tool 
collisions at an early stage. Production of the fixtures and tools 
was then able to start.

After punctual delivery of the tools and fixtures, re-tooling of 
the individual machines began. One major challenge was the 
modification of the existing special machines for the machining 
of the camshaft and crankshaft bearing journals. Without major 
changes to the construction of the machines, they could no 
longer have been used for the production of the TU3 engine. In 
view of the age of the special machines, support was no longer 
available from the machine manufacturer. It was therefore all 
the more important that an experienced project engineer in 
Christian Weidenauer from the MAPAL headquarters in Aalen 

Machining of the camshaft bearing bore with a precision 
line boring bar on a special fine boring machine

>>
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Competent support over the whole project period

was on site during the whole project period. He was supported 
by Mohsen Golestani, the technical sales manager of Kia Cutting 
Tools (KCT), the MAPAL agent in Iran. Thanks to the development 
of a new technical concept it was possible to modify the special 
machines. Installation and commissioning of all the components 
was followed by the conducting of the process acceptance tests.

Ready for series production within a few months

But the MAPAL re.tooling engineering service does not end with 
the handover of the machining process to the customer. Peter 
Heck, head of the re.tooling project, was on site during the who-
le start-up of production. The project was successfully completed 
with the start of series production of the TU3 engine in October 

2014. The TU3 production line was officially inaugurated in the 
presence of high-ranking members of the parliament and the 
Ministry for Industry, Mining and Trade. 

„A very positive aspect is the close and intensive cooperation 
of everyone involved. The competent support over the whole 
project period was unique. We have particularly benefited from 
the efficient process planning and quick implementation from 
a single source and the use of the latest production methods 
and innovative tool solutions. In view of the extremely positive 
experience in the implementation of the re.tooling project, we 
could well image conducting future projects with MAPAL, too“, 
concludes Masoud Dehghan. 

The project managers during a meeting (f.l.t.r.): Christian Weidenauer, Masoud 
Dehghan (head of engine production, IKCO), Mohsen Golestani (technical sales 
manager, Kia Cutting Tools (KCT))

TOOL HIGHLIGHTS FOR THE COMPLETE MACHINING OF CYLINDER HEAD 
AND CYLINDER CRANKCASE

1  CAMSHAFT BEARING BORE  
    Various boring tools for the pre-machining of journals, precision line boring bar for semi and finish machining of the complete  
 camshaft bearing bore on a special fine boring machine 

2  SPARK PLUG BORE 
    Pre-machining of the spark plug bore and finishing of various steps with PCD step drill, finishing the spark plug bore with fine  
 boring tool (PCD-tipped). 
 
3  VALVE MACHINING  
    Combination tool for pre-machining of valve guide bush and finishing of the spring seat, pre-machining of the valve seat   
 with boring tool, special valve seat tools for the semi-machining of the valve seat ring, pilot bore for valve guide as well as the   
 finishing of valve guide and valve seat  
 
4  CRANKSHAFT BEARING 
    PCD special milling cutter for pre-machining of the crankshaft bearings in cylinder crankcase and bedplate, milling of lubrica 
 tion groove with PCD circular milling cutter, PCD gang milling cutter for milling the thrust bearings  
 
5  FACE SURFACES ON CYLINDER HEAD AND CYLINDER CRANKCASE 
    Weight-optimised beam milling cutter for face milling of the head side of the cylinder crankcase and the combustion chamber  
 side of the cylinder head

1

1

5

» REPORTS FROM PRACTICE 
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Clamping fixture with clamped part 
(cylinder crankcase)
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For decades, MAPAL has been the specialist when it comes to 
bore machining. After all, fine boring is one of the original 
core competences of the company. Tools with indexable in-
serts still achieve the most precise and reliable results for the 
fine machining of bores. And indeed: MAPAL is always wor-
king on innovations and improvements to solve problems for 
customers, increase the bore quality, accelerate machining 
time and increase tool life. This took place for a customer 
from the automotive sector that turned to MAPAL to optimi-
se the machining of crankshaft bearing bores. A fine boring 
tool with a completely redesigned guiding element satisfied 
and surpassed the results desired by the customer.

A MAPAL customer machined five bores for the crankshaft bea-
ring during the production of a bi-metal V8 engine block.
The upper part of the bearings is made of aluminium while the 
blanking caps below it are made of cast iron. Each bearing has a 
bore at the top that is used as a connection to the oil supply for 
the crankshaft. Previously three tools were used for machining 
the crankshaft bearings. Using a roughing tool, three journals 
were drilled on one side of the engine block. The engine block 
then had to be turned to machine both of the remaining journals 
on the other side with the same tool. One of the problems with 
this procedure: It is susceptible to the smallest of offsets. Large 
concentricity deviations developed to some extent in the centre 
of the part.

New guide, more efficiency 
Fine machining of a bi-metal crankshaft bearing bore

» TECHNOLOGICAL HIGHLIGHT 

AT A GLANCE

– Only two tools used instead of three
– Hard chromed cylinder instead of guide pads
– Risk of tool failure minimised
– Concentricity deviations excluded
– Tool reconditioning costs reduced by 35 percent
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After the roughing tool, a pilot tool was used to achieve the 
necessary diameter of the first bearing in order to completely 
machine and finish the first journal with the third and last tool 
for fine boring. Based on the first journal that serves as a guide, 
the remaining four journals were machined to the final diameter 
tolerance using the third tool. 

Tool failure due to chips 

As well as the edge offset in the centre of the part and the asso-
ciated rejects, the customer also had to contend with unaccep-
table tool failure. The engine manufacturer turned to MAPAL, the 

precision tool manufacturer, with this problem. During careful 
evaluation of the existing process for drilling the crankshaft be-
aring journals, the experts observed that chips were driven into 
the connecting passage of the oil supply to a large extent. They 
accessed other bearing bores through the engine block and from 
there the carbide guide pad of the fine boring tool. The chips 
trapped between the part and tool caused axial errors and tool 
failure due to the cold welded chips.

The challenge for the design of a new machining process was to 
find a way to prevent the chips from reaching the guide pad. In 
addition the tool had to be kept free of contamination. MAPAL 

Spiralisierte PKD-Bohrwerkzeuge für die Alufelgenbearbeitung (links) 
und die Bearbeitung der Zündkerzenbohrung (rechts).

>>

The redesigned tool has one hard chromed cylinder instead 
of guide pads.
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» TECHNOLOGICAL HIGHLIGHT 

Hard chromed cylinder ensures boring precision

developed a new approach for machining the five crankshaft 
bearing journals. This dispensed with a separate roughing tool 
and allowed all bearings to be machined from the same side of 
the engine block. To keep chips away from the tool and prevent 
failures, a completely new tool guidance was used.

Only two tools used instead of three

The revised process for drilling the crankshaft bearing journals 
starts directly with the 239 mm long pilot tool that is desig-
ned to rough and finish the first journal to the final diameter 
of 74,990 mm ± 3 µm within the specified tolerance. The first 
journal then serves as a guide bush for the second and last fine 
boring tool. This tool differs fundamentally from the previously 
used tool for finish-machining.

One hard chromed cylinder instead of guide pads

The redesigned tool is 593.4 mm long and has eight radial ISO 
indexable inserts at the front. This is followed by four indexable 
inserts according to the MAPAL reaming principle. Instead of the 
carbide guide pads previously used, the new fine boring tool has 
a hard chromed cylinder to guide it and ensure boring precision. 
As the chromed area has no interruptions, chips can no longer 
access between the tool and workpiece from the oil supply holes 
and get stuck there. 

With the aid of the first journal that serves as a guide bush, the 
tool machines the remaining four journals in just one machining 
step. Coolant is provided at the start and end of the large area of 
the guide element for the chromed section. An additional coolant 
jet in the machining centre is directed with high pressure to the 
connecting passages for the oil supply in the engine block. This 
not only eliminates any chip contamination, but also helps to 

lubricate the guide element when it is in contact with the 
part. 

Concentricity deviations excluded

The process designed by MAPAL minimises the risk of tool 
failure and excludes the risk of an offset at the centre of 
the bore. A space becomes free in the machine magazine 
as the first roughing tool is dispensed with. Overall only a 
few machining steps are necessary. The throughput time 
and cycle time, non-productive times as well as standstill 
times of the machine were reduced.

Other benefits can also be noted: The number of reject 
parts has been drastically reduced – and with it the 
associated costs. The tool costs have also dropped. The 
engine producer has also seen a significant drop in his 
tool reconditioning costs: The new process has reduced 
these costs by 35 percent.

Reliable solution for similar machining

MAPAL has provided its customer with an effective, safe 
and reliable solution to the tool problem for this chal-
lenging machining process. But this is not the reason 
why the engine manufacturer is pleased. It could increase its 
productivity and lower costs with the new process and the new 
fine boring tool. As a consequence, the customer also plans to 
use the new tool concept for similar machining processes in its 
production facility.
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The redesigned fine boring tool has eight radial indexable 
inserts and four adjustable indexable inserts.
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The perfect surface 
with the FlyCutter

With the FlyCutter, MAPAL has brought a milling tool for 
finish-machining aluminium housings, for example for the 
two-wheel industry, onto the market. Above all the low 
tool weight of less than three kilograms and the machined 
mirror-smooth surface were the main criteria for the deve-
lopment of the tool.

In the Asian region, there are numerous small machine tools for 
the manufacture of aluminium housings. These small machines 
have very precise spindles that transfer a high speed of up to 
33,000 rpm. However these machines are not designed for high 
torques. Nevertheless the requirements for the machines and 
tools are high. The highest quality standards are the basis for 
machining. 

High requirements for tool and machine

As the milling process takes place at the end of the machi-
ning chain, a high quality surface finish is required. Roughness 
values smaller than Ra=0.4 µm and a maximum flatness of 0.4 
mm must be reliably established. An optimum removal of chips 
must be ensured so that the surface cannot be scratched during 
machining. The tool weight also plays a decisive role: The small 
spindles mostly have a maximum tool weight allowance of three 
kilograms. 

Finely balanced components for high radial run-out accuracy

With the FlyCutter, MAPAL has developed a milling tool that 
is precisely matched to these requirements. Standardised and 
proven technologies are used for the milling cutter. Due to the 
weight, the milling head is made of aluminium with compact 
contours. Nevertheless the system has excellent strength values 
even for large diameters. Together with the appropriate milling 
cutter arbor for BT and HSK connections, the milling head forms 
one unit. All components are finely balanced. The milling head 
has an additional balance plane to balance the complete system 
precisely. As a result of the smooth outer contour, low noise is 
guaranteed. The milling cutter clamping screw used is also desig-
ned for the inner coolant supply. As a result it is 
ensured that the chips are flushed radially 
outwards and away from the machined 
surface. 

Among other things, the FlyCutter is 
impressive due to its low weight.

The FlyCutter HSC milling cutter for finish-machining 
of aluminium housings

» TECHNOLOGICAL HIGHLIGHT 
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The perfect surface 
with the FlyCutter

A range of different milling heads with diameters from 80 to 
160 mm can be mounted on the same milling cutter arbor to 
match the part size. The lowest possible weight of the complete 
system is also crucial for this. An example: The FlyCutter with a 
diameter of 140 millimetres together with a milling cutter arbor 
BT30 weighs only 1.5 kilograms. 

Best surfaces for optimum removal of chips

In practice the FlyCutter with PCD milling inserts finishes the 
best surfaces. Proven MAPAL technologies that have been em-
ployed many times in practice are used for the milling inserts. 
The selection of the PCD milling cartridges is dependent on the 
part or the surface to be produced. Shoulder, face and wide face 
milling inserts are offered.

The sensitive wedge adjustment for the milling inserts enable 
µ-precise adjustment of the milling inserts. The dovetail guide 
and an additional worm screw ensure simple handling for the 
perfect seating and accuracy of repetition for the assembly of 
the milling inserts. A flat-head screw is used for attachment, 
a proven method that sustains the highest speeds effortlessly. 
Changing the inserts is simple. Due to the special highly posi-
tive cutting geometry, the part is machined without any stress 
whatsoever; as a result no stresses are produced in the part and 
deformation of the part is also prevented. 

PCD milling inserts for the 
highest quality surface 
finish.
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Economical and reliable

The first TOOLTRONIC® project for MAPAL in cooperation 
with Koganei Seiki, a Japanese manufacturer of high-precis-
ion parts, was planned in 2011. In 2013, two new machining 
centres were equipped with TOOLTRONIC® from the outset. 
This second project resulted in a doubling of the production 
volume.

The Japanese company Koganei Seiki, headquartered in the in 
the Greater Tokyo area, was founded in 1943 as a manufacturer 
of aircraft components. Today it is one of the leading manufac-
turers of automotive and motorcycle parts. Koganei Seiki also 
manufactures components for superconductivity systems and 
medical apparatus. Probably the most spectacular application 
of high-precision parts from the Japanese tool manufacturer, 
however, is to be found on the race tracks of the world – in the 
engines of the Formula 1 racing cars and the motorbikes of the 
Grand Prix series. „Probably the toughest test bed for our own 
quality standards“, admits Koganei Seiki. 

Valve seat and valve guide machining with TOOLTRONIC®

MAPAL tools have been in use at Koganei Seiki for many years, 
including guide pad tools for the cylinder head production 
there. In order to further boost the productivity of the machines, 
Koganei Seiki started to look for a new system. During a visit to 
a leading reference customer the Japanese manufacturer was 
so impressed by the MAPAL TOOLTRONIC® that two machining 
centres were equipped with the system at the end of 2011 in 
order to make the valve seat and valve guide machining faster 
and more efficient during the production of the cylinder head for 
engines. As a result, the TOOLTRONIC® doubled the production 
volume.

Simple and reliable actuating movements

The TOOLTRONIC® is an additional interchange-
able machine axis with which turning geo-
metry features can be produced on machining 
centres. It performs actuating movements 
simply and reliably. Energy is thereby trans-
mitted inductively and data bidirectionally. 
TOOLTRONIC® is a full NC axis incorporated in 
the higher level machine control system. Before 
the TOOLTRONIC® was installed, valve seats and 
valve guides were machined using individual groo-
ving tools. The problem here, however, was that 
these were very time-consuming to set up and had a 
large offset from one another. 

For project coordination and for the implementation of the 
two TOOLTRONIC® units on the two Yasda machines Dietmar 
Rettenmaier, sales manager for actuating tools and mechatronic 
systems, and Bernd Essig, responsible for the engineering of me-
chatronic systems, travelled from Aalen to Koganei Seiki in Japan 
in 2011.  In some cases the Japanese company produces one-off 
parts and very small series for its customers. „We manufacture 
workpieces not only in mass production; we also produce, for 
example, test cylinder heads for our customers.  That means 
we manufacture a wide variety of cylinder heads with different 
valve seats and valve guides. That in turn means that we had to 
prepare our tools for every individual machining“, explain the 
responsible staff at Koganei Seiki.

» REPORTS FROM PRACTICE 

Double the production volume 
with TOOLTRONIC®

TOOLTRONIC®

>>
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MAPAL TOOLTRONIC® is a full NC axis incorporated in the 
higher level machine control system.

Double the production volume 
with TOOLTRONIC®

TOOLTRONIC®

>>

2011 two machining centres were equipped 
with TOOLTRONIC®.
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TOOLTRONIC® –
Flexible for a wide range of applications

That‘s why the TOOLTRONIC® was the best solution. It is flexi-
ble and can be used for a wide range of applications.  Various 
mounting tools for several machining diameters can be fitted. 
At Koganei Seiki one tool was used for diameters between 16 
and 32 millimetres and another for larger diameters between 
26 and 42 millimetres. The TOOLTRONIC® units are linked to the 
respective machining centre via the BT50 connection on the 
machine. The mounting tools are installed on the bridge using 
HFS connections. MAPAL EAT heads designed for high speeds are 
responsible for the required swivel stroke. These achieve positio-
ning accuracies of less than 2 µm. The high accuracy of the EAT 
heads and the optimum circularity are crucial for the customer 
orders that Koganei Seiki manufactures here. 

Setting effort significantly reduced

„Everything was very straightforward on site“, says 
Dietmar Rettenmaier, looking back at the installation of the 

TOOLTRONIC® units on the two machines. Only minor modifica-
tions were necessary to ensure trouble-free operation. Retten-
maier praises the commitment, the goal-oriented working and 
the very good technical know-how of the personnel on site: 
„The cooperation functioned smoothly.“ „With TOOLTRONIC® we 
were able to significantly improve the process of cylinder head 
production with valve seat and valve guides. We can produce 
small series of cylinder heads with valve seats and valve guides 
without further preparation of the tool after installation of the 
EAT head. Furthermore, we no longer need a regrinding tool“, 
confirms Koganei Seiki.

The Japanese manufacturer of high-precision parts has now been 
using the TOOLTRONIC® systems successfully for around four 
years. The elimination of the time-consuming re-tooling and the 
reduced offset compared with the previous machining solution, 
the setting effort has been significantly reduced. „TOOLTRONIC® 
in conjunction with the EAT heads makes the production of test 

TOOLTRONIC® AT A GLANCE

– Simple and reliable realisation of actuating movements
– A full NC axis incorporated in the higher level machine 

control system
– Inductive energy and bidirectional data transfer
– EAT and LAT heads for different applications

» REPORTS FROM PRACTICE 



Ein koreanisches Fernsehteam dokumentierte 
die Ausbildung bei MAPAL.

workpieces very much faster. We are very satisfied with the 
performance of the EAT heads for our applications. The heads 
work very accurately. We can react to orders more quickly and 
subsequently deliver them earlier“, says Koganei Seiki, highligh-
ting the benefits of the MAPAL tools.

That is why the Japanese company decided in mid-2013 to also 
equip two new machining centres with TOOLTRONIC® from the 
outset. It was a great success: The installation again resulted in 
a doubling of the production volume on the two machines. Here, 
too, commissioning went very smoothly. „A minimum of tele-
phone support was all that was necessary. The customer needed 
no support by service personnel on site. The TOOLTRONIC® units 
with further EAT heads are successfully in operation“, reports 
Dietmar Rettenmaier. 

Success lays the foundation for further cooperation

In view of the success of the two project, further steps are 
planned in the cooperation between Koganei Seiki and MAPAL. 
The valve seat machining is to become even more flexible on 
one of the Yasda machines. „Here we want to use a LAT head 
that will cover an even larger diameter range“, says Rettenmaier. 
Further contour machinings are also planned with the LAT head. 
The speed demands on the LAT are not so critical in this area. 
MAPAL will loan the tool to Koganei Seiki for testing for three 
months. Only then will the Japanese company buy the solution. 
The mounting tools used in Japan are fitted with ISO indexable 
inserts made from polycrystalline cubic boron nitride (PcBN).  
Koganei Seiki is already looking forward to the new possibilities 
of machining with the LAT heads.

Werkzeug für die Ventilsitz- und Führungsbearbeitung 



MAPAL is adding the Mono-Drill-Plastic for machining ther-
moplastics to its drill portfolio. The single-bladed spindle drill 
made of solid carbide is impressive due to its special proper-
ties such as the extremely sharp blade geometry and special 
point thinning. It raises the drilling of thermoplastics to a 
new performance level.

The first so-called single-lip drill (spindle drill) was originally 
used for the manufacture of deep bores of gun barrels from 
which the term „gun drill“ is derived. The properties of these 
single-bladed tools include a good guide, ample chip space and 
precise cylindrical form.

Low melting temperatures make machining more difficult

MAPAL has optimised this technique by developing a drill that 
is specially geared towards the requirements for the drilling of 
thermoplastics. Why? When machining thermoplastics such as 
PEEK, POM or PA 6, the poor thermal conductivity of the materi-
als and the relatively low melting temperatures make machining 
difficult. The melting temperatures for the plastics stated are 
335 degrees Celsius (PEEK), 175 degrees Celsius (POM) and 220 
degrees Celsius (PA 6). 

The result is the new Mono-Drill-Plastic. The familiar geometry 
of the single-lip drill with the implemented optimisations raise 
the machining processes of modern plastics to a new perfor-

Drilling of thermo- 
plastics to a new level
Single-bladed spindle drill Mono-Drill-Plastic

» TECHNOLOGICAL HIGHLIGHT 
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mance level. The new twisted drill made of particularly wear-re-
sistant fine grain carbide has been given special properties such 
as an extremely sharp blade geometry and special point thinning. 
Precisely positioned drilling without a pilot bore is guaranteed 
due to the special point geometry. The results in field tests are 
impressive: Even reamer accuracy tolerances such as IT7 were 
achieved.

Also for use when dry drilling – the new Mono-Drill-Plastic

To optimally dissipate the generated heat via the chips, the 
Mono-Drill-Plastic has a very large highly polished chip flute. 

The best possible rigidity and wear resistance are achieved as a 
result of a special carbide substrate.  The Mono-Drill-Plastic also 
demonstrates its strengths while dry drilling. Here the extremely 
sharp and precise geometry and the special chip flute prevent 
the premature, so-called smearing, of the material. The positive 
rake angle of this twisted slot ensures low cutting forces and low 
cutting temperatures. 

From July 2015, the Mono-Drill-Plastic will be available with a 
diameter range of 0.97 to 13.03 millimetres and a length of up 
to 5 x D.

Drilling of thermo- 
plastics to a new level
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The fact that MAPAL ma-
nufactures reamers for 
machining metals is known. 
However only a few know 
that instrument makers 
also obtain and use tools 
from Aalen. For example, 
the Gebrüder Mönnig from 
Markneukirchen who can look 
back on a 150-year company 
history trust the MAPAL logo 
when machining their exqui-
site woodwind instruments on 
hand reamers. 

The supplied mechanical parts made of brass 
and nickel silver alloys are prepared by hand at 
Mönnig for soldering.

» REPORTS FROM PRACTICE  |  SPECIAL

With tradition and high-tech…

Mönnig uses conical and cy-
lindrical HSS hand reamers that 
feature a significantly higher tool 
life than the tools used before. 



The square pieces made of particularly slow-growing woods 
Mozambican grenadilla or Bosnian sycamore are dried for at least 
twelve years at room temperature. Only afterwards are valuable 
oboes, bassoons and clarinets created in hundreds of work steps. 
After the first work step, the turning of the rough form and the 
introduction of the central bore, the wood must rest again for a 
year. Only in this way can stress be relieved and the formation of 
cracks so feared by musicians be excluded to a large extent. In 
the continuing manufacturing process, pauses are taken between 
the machining steps so that the wood spends most time on the 
storage shelf even during the remaining six month production 
time until a finished instrument leaves the workshops of Mönnig.

Quality with a handcrafted tradition

„Machine drying would be considerably quicker but at the 
expense of quality“, emphasises Matthias Müller, instrument 
craftsman and authorised representative at Gebrüder Mönnig 
Holzblasinstrumente GmbH. „And this is not compatible with our 

distinct quality awareness and our tradition.“ The latter dates 
back to 1875 for Mönnig. After the forced nationalisation in the 
GDR era and the reprivatisation after German reunification, the 
instrument maker went back to its musical roots and manufactu-
res high quality woodwind instruments in the handcraft tradition.
The handcraft tradition is not the synonymous with the renun-
ciation of innovation, quite the contrary. The company uses the 
most modern CNC-controlled lathes and drills and continuously 
works with renowned musicians such as the solo oboe player 
Albrecht Mayer on further developments and improvements. „A 
professional instrument from 2015 therefore has little in com-
mon with one from 2005“, says Müller.

Playing to the optimum

The goal is to match the instrument to the style of playing and 
the individual requirements of the professional musician to 
optimise the tone intonation and playability. For example, this 
is achieved by modification of the inner and outer shape or 

The bores of the key parts are reamed with a hand reamer 
so that they can be optimally placed on the relevant barrels 
and soldered. 

Bassoon parts that await further machining. Mönnig uses manually driven spindles for reaming. 

>>
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Manual reaming of the mechanics allows a 100% check of the machi-
ning process.

Instrument craftsman Matthias Müller reaming silver-
plated mechanical parts. 

…for the optimum tone

adapting the position and also the size of the sound holes as well 
as by incorporating additional flaps. A particular characteristic of 
all Mönnig instruments is the free movement of the mechanisms 
that consist of up to 250 individual parts for an oboe. 

The blanks that are cast and partly pre-drilled according to the 
specifications of the instrument manufacturer are made of brass 
and nickel silver alloys and supplied by a special company. The 
fine machining and complex additional assembly is undertaken 
by the company itself. 

Sensitive control for fine machining

The pre-drilled key parts must be reamed with a reamer to the 
desired final dimensions so that they can be put on barrels to be 
soldered. „On the one hand, it is important that a seat is ensured 

on one side that prevents the key part slipping when soldering. 
On the other hand, the key part must not break when placed on 
the barrel“, explains the instrument craftsman. Mönnig therefore 
reverts to a conical hand reamer that allows successive reaming 
of the bore and simultaneous machining of the different bore 
diameters. In order for the instrument maker to have complete 
and sensitive control of the procedure at all times, a chuck with 
the multi-bladed reamer is offset via a drive with low trans-
mission ratio that is based on the drive of a mechanical sewing 
machine with a mechanical treadle drive but is also partly driven 
by hand.

High degree of wear due to electroplating 

As well as the HSS taper reamer with a 3 mm diameter, Mönnig 
also uses cylindrical HSS multi-bladed reamers from MAPAL 

» REPORTS FROM PRACTICE  |  SPECIAL
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with three different diameters of 2.0 to 4.5 mm. They are used 
amongst other things to remove material that penetrates the 
bores during gold or silver plating.  „This leads to one of the main 
demands that way place on the reamers: A high degree of stabi-
lity“, adds Matthias Müller. „The removal of silver from the pipes 
through which the barrel screws must be guided heavily stresses 
the cylindrical reamers and particularly the inserts on the face as 
the entire length of the pipe must be reamed and work with very 
thick silver layers for quality reasons.“ Before Mönnig obtained 
its reamers from MAPAL, a reamer had to be renewed after 
machining just two instruments as a result of the high degree of 
wear. For gold-plated parts, tool life was even shorter due to the 
corresponding increased hardness. It‘s not surprising that those 
responsible had been looking for alternatives with a longer tool 
life for a long time. 

Tool life more than tripled

As the previous supplier also could no longer supply the conical 
reamers in the required taper ratio, it was time for a change. 
Since summer 2014 Mönnig continuously uses hand reamers 
from MAPAL. The change was worthwhile for the instrument ma-
ker: Today Mönnig can machine at least seven instruments with 
only one tool thanks to the considerably higher stability of the 
MAPAL reamers. For Müller, this is evidence to have found the 
right partner with MAPAL: „We produce exceptional instruments 
and this also requires exceptional tools like the ones MAPAL 
manufacture.“ 

An oboe features up to 60 barrel holders whose bores must be reamed 
before assembling the mechanics. 
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KEY FACTS:

– For all machining operations in contour-critical areas
– Quick and simple clamping of the tool
– Operating temperature range up to 170°C
– Optimum radial run-out (< 3 µm at the location bore, 

< 5 µm at 2.5 x D)
– Balancing quality G = 2.5 at 25,000 revolutions per 

minute

Variable clamping diameters thanks to intermediate sleeves

The new chuck offers significant benefits not 
only for mould making, but also for applica-
tions in the automotive and aerospace sector. 
Why? The HTC technology with lean contour 
is also suitable for all machining operations in 
contour-critical areas. For the first time it has 
thus become possible to utilise the benefits of a 
hydraulic chuck in an even wider field of applica-
tions. On the one hand, the new chuck has a nar-
row contour with the 3° back taper known from 
the shrink chuck. On the other hand it offers the 
benefits of the MAPAL HTC (HighTorque Chuck) 
technology, whereby the „T“ stands not only for 
high torque transmission, but also for thermal 
stability. The wide operating temperature range 
up to 170°C ensures additional process reliability.
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HTC technology with narrow con-
tour – hydraulic chucks for a broad 
spectrum of applications, for 
example mould making

MAPAL SPOTLIGHT

The 3° back taper allows machining 
operations in contour-critical areas

High torque transmission 
and thermal stability

Optimum radial run-out as the 
clamping area is close to the chuck tip

Quick and easy clamping

Precise tool length adjustment

High flexural strength 
despite narrow design


