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Dear reader, dear business associate,  
 
with this issue of Impulse, we want to give a brief résumé to celebrate 
my 75th birthday.  
 
In 1969, when I joined the company founded in 1950 by my father 
after completing my studies of mechanical engineering and business 
management, we had 100 employees. Since then we have developed 
into a globally operating corporate group with 5,000 employees that 
off ers the whole portfolio for the machining of cubic parts from a 
single source. 
 
This development could never have been foreseen, let alone planned. A 
good understanding of engineering, the instinct for developments and 
market needs, a good understanding of human nature, quick decisions 
and last but not least a good helping of luck have all contributed to 
this. 
 
A crucial factor, of course, is naturally also having the right employees. 
Employees with a passion for an idea who live and communicate the 
core values of our company. Those are the hallmarks of the MAPAL 
family. 
 

I am particularly pleased that our many employees from widely dif-
fering cultures are all proud to work for the MAPAL Group. I am sure 
that you feel this pride also in your day-to-day dealings with our em-
ployees. 
 
Of course I am also very pleased that my son, Jochen, has been at my 
side for ten years now. During this time, he has taken over more and 
more areas of the business and successfully expanded them. He will be 
taking over as my successor in the not-too-distant future, so ensuring 
stability and continuity in the cooperation with you as our customers 
and partners for the next generation.  
 
We are looking forward to remaining your dependable and competent 
partner. 

Yours

Dr Dieter Kress  Dr Jochen KressDr Dieter Kress  Dr Jochen KressDr Dieter Kress  Dr Jochen Kress
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Impulse: Dr Kress, your life has been associated with MAPAL 
from your earliest youth. What memories do you have of the 
early years of the company?  

My father founded MAPAL in 1950 in a diffi  cult environment at 
that time. I was able to work for the company from an early age, 
and I quickly decided that I wanted to stay with the company, par-
ticularly because I was very interested in the technology. I worked 
in production from the age of 14 - at that time we were still pro-
ducing tap drills. The diff erent drills – pre-cutter, centre cutter and 
fi nishing cutter – were marked with one or two rings to distinguish 
them. My job was to engrave these rings by etching. Later I ground 
carbide blade for the reamers. I experienced more or less everything 
that went on in manufacturing, and so grew up with the company 
and into my role within the company. 
 
How did things then continue with you and with MAPAL? 

The company spent the fi rst 20 years mainly looking for the right 
products to produce. In the very early years, for example, we still 
produced machines for wood processing. That’s where the name 
MAPAL comes from – the abbreviation for Machines and Precision 
Tools Aalen. 
 
After fi nishing school, I fi rst studied mechanical engineering in 
Stuttgart and then business management in Munich. I fi nally arri-
ved in the company “for good” in 1969.  
 
What is the reason for the close links between yourself and 
MAPAL with the subject of reaming? 

In 1954 – contrary to the advice of his own experts in the company 
– my father bought the patent for an adjustable reamer from an 
Italian inventor. Before that, the inventor had already been turned 
down by 20 toolmakers with his reamer. Even though the reamer 
didn’t really function at the beginning, my father never gave up. The 
tool was optimised – and was fi nally brought into successful use. 

When I then joined the company, we turned the standard rea-
mer product into special tools always tailored specifi cally to the 
customer’s application.   
 
Special tools still play a crucial role at MAPAL even today …  

Quite defi nitely. The original reamer set the course and spirit of the 
company for always wanting to develop something new – and at 
the same time being close to the customers and their needs at all 
times. Even today, our ultimate goal is to fi nd the best solution for 
the customer. Nothing has changed in that respect. 
 
Back to your early days at MAPAL – How di�  cult was it for 
you to fi nd your role in the company?
 
That wasn’t really diffi  cult. As my father was a graduate in econo-
mics and not in engineering, I took over that side of things – and 
enjoyed a great deal of freedom. For example, I very quickly stop-
ped the production of tap drills. 
 
How does the cooperation with your son function? 

My son Jochen has been with the company since 2008. Since then 
he has gradually taken over more and more areas of the business, 
enabling me to gradually step down. I am very pleased that my son 
addresses the topics of the day. For example, with c-Com.  
 
Is it di�  cult for you to gradually hand over responsibility? 

You simply have to accept that you can’t do everything yourself. 
That is no longer possible with the size of MAPAL. In my early years 
I knew about everything. Knew all the employees. And was literally 
always close to the machine. That is no longer possible today, of 
course.  

But I still very much enjoy working. Today I have the freedom to 
work as I wish. That is the advantage of having your own company. 

DR DIETER KRESS CELEBRATES
HIS 75TH BIRTHDAY – 
AND LOOKS BACK ON 48 EVENTFUL YEARS – EVENTFUL FOR HIM, 
FOR THE INDUSTRY AND FOR MAPAL. 

75

t
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We are living in tremendously exciting times. A great deal is happe-
ning – politically, economically and technically. And I am enjoying 
being part of it. That’s why I still like coming into the company. 
 
What was the driving force behind the strong growth of
MAPAL? 

The demand for tools rose thanks to the changeover from transfer 
lines to machining centres, and the market grew due to globalisati-
on. That is why we have continuously expanded our product range 
since the 1990s. We have therefore grown more organically than 
through acquisitions. It has never been the MAPAL culture to buy 
large companies. We have either founded our own companies or 
acquired smaller companies with new technologies. 
 
Which acquisitions do you consider to have been particularly 
important? 

Of particular note are without doubt the acquisitions of WWS and 
MILLER. WWS impressed us with the high precision of the tools 

so that I sat down with Werner Stief, the owner of WWS, and we 
agreed on the cooperation. The contacts to MILLER resulted from a 
tool management project. 
 
What is a “good” acquisition in your eyes? 

It was always very important for me to plan takeovers carefully and 
to respect the culture of the respective company. Consideration 
and respect are absolutely elementary for me. And the fair dealings 
with the employees and colleagues. For example, the company 
founders of both WWS and MILLER stayed with the company for a 
long time even after the takeover. 

What do you see as other reasons for your success? 

The most important recipe for success for me is customer orienta-
tion. Being close to the customers and listening to them – and then 
acting accordingly. In addition, I have found out about customers 
through visits to trade fairs and through magazines so that I knew 

what was going on. But of course, every success needs a certain 
amount of luck.  
 
What are your personal successes during your years as
President of MAPAL? 

There are a lot of things that I am proud of. Every situation where 
we solve a concrete problem for a customer is a success in my eyes.  
 
Another success was undoubtedly also the introduction of the HSK 
as the standard that was extremely important for fl exible manufac-
turing and for us. I was chairman of the national and international 
standards commission at that time and was therefore able to very 
strongly support the introduction of the HSK. The radial run-out 
accuracy achieved with the HSK has brought a huge number of 
benefi ts.  
 
What overriding themes have you been involved with, apart 
from HSK? And how has the tool business changed? 

One of these overriding themes was certainly globalisation that 
started in earnest in the 1990s and necessitated the establishment 
of subsidiaries abroad. Our customers around the world want one 
supplier who off ers all the tools for complete machining. And that 
these tools are available in the same quality worldwide. At the 
same time, the customers expect to receive the same service as in 
Germany.  
 
The tool business has developed analogously with the advent of 
fl exible manufacturing. We have always had our ear to the ground 
and been able to provide exactly the special tools that the custo-
mers needed for their manufacturing. One area that has grown 
signifi cantly and is still growing rapidly today is that of the services 
off ered in conjunction with the tool. As far as I am aware, we 
were the fi rst company in the industry to off er the complete tool 
management.  

170529_Impulse 63_EN.indd   8 30.05.17   08:17



MAPAL is clearly committed to Germany as a business site and 
to the headquarters in Aalen. How important is the region to 
you? 

Very. That is why I have been very active in the region for many 
years. For example, in the university council at the University of 
Aalen. We established the Chair for Machining together with other 
larger companies from the region. Today we work closely with the 
University of Aalen in a large number of areas.  
 
I founded P.E.G.A.S.U.S. together with a number of other compa-
nies. We support young entrepreneurs with the money from the 
association. That was something completely new at the time and 
served as a model for a large number of activities in this direction.  
 
Certainly there have also been di�  cult situations in the last 
48 years at MAPAL. Which of these particularly stands out in 
your memory? 

That was without doubt the crisis in 2008/2009 – a very testing 
time. Particularly in view of the responsibility for the many people 
working for MAPAL. Our orders suddenly fell by half. The most
important thing for me was that we didn’t have to make anyone
redundant. For example, we sent our employees on training courses 
and seminars. As a result, we were able to overcome the crisis
well – and were able to show once again that a job at MAPAL is a 
secure job.  
 

What topics do you see for the future?  

To be honest, it has never been so di�  cult to make forecasts as it 
is today. We are living in di�  cult and in extremely unpredictable 
times. Nevertheless: The year has started very positively for MAPAL 
and I am looking optimistically to the future. We have been giving 
thought to the future orientation of the company for a long time, 
and in this context have focussed, for example, on the aerospace 
industry. With c-Com, too, we have laid a foundation stone for 
the future that is attracting interest from numerous other large 
companies  
 
And the trend towards e-mobility – is that worrying for you? 

No. That doesn’t worry me. But we naturally have to be armed to 
face the coming changes. I am convinced that we will also have 
a role to play with electric vehicles. There will certainly be less 
machining necessary. But parts have to be machined that require 
high precision. We are already machining these extremely complex 
aluminium parts even today, such as the stator housing.  
 
And just one personal question:
How did you spend your 75th birthday? 

I always like to celebrate together with my family and friends. 
My granddaughter’s birthday is on the same day as mine. She is 
naturally always there. But it is important for me that the work-
force also celebrates with me. That is why we staged a big family 
day at MAPAL this year. All our employees from the Aalen site were 
invited to come with their families, and we o� ered them a great 
programme. ■
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Klaus Albrecht (right), Manager Production Technology in the Materials & Manufacturing 
Technology department at VAT Vakuumventile AG, and Kurt Jakob, MAPAL Technical Consul-
tant for the East Switzerland region.

10 | MAPAL IMPULSE 63

170529_Impulse 63_EN.indd   10 30.05.17   08:17



Creative
On the basis of a standard chuck for cylindrical shanks, 
MAPAL produced a special chuck with integrated air 
cooling system to hold a friction stir welding tool for the 
customer VAT.

Guest article by Thomas Brosch, “maschinenbau“ magazine, published at the Olympia-Verlag AG

SPECIAL CLAMPING
TECHNOLOGY ADDITIVELY
MANUFACTURED

▼
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The special chuck manufactured practically as a monoblock tool with SK40 connection 
consists of a standard chuck with SK40 connection and the cooling chamber modelled onto 
the chuck by additive manufacturing; the Allen screw allows the cooling air current to be 
delicately regulated.
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“TIGHT, TIGHTER, TIGHTEST,

The optimum clamping for every application – that is the slogan 
under which the tool and clamping system specialist MAPAL puts 
its philosophy of comprehensive system solution competence for 
demanding machining and clamping operations into practice. 
Assuming that the customer can only perform his machining 
operations productively, in high quality and cost-eff ectively when 
the tool and clamping system form a homogeneous unit, MAPAL 
consequently off ers literally everything that a high-performance 
tool needs. But that’s not all, because MAPAL has an outstan-
ding position worldwide also and specifi cally in the special 
tools segment. And it is here that the complete competence 
and know-how for the development, design and manufacture of 
often combined drilling/countersinking/chamfering/milling tools, 
including accurately matching clamping system, come to bear for 
the reliable production process. And the engineers and applica-
tion technicians don’t shrink back from tricky challenges, as the 
following example from process engineering in the valve and 
plant engineering industry shows. 

To be more precise, we are talking about the development, 
production and servicing of vacuum valves, and here the VAT 
Vakuumventile AG based in Haag, Switzerland, is one of the 
global market leaders. VAT has been very successfully involved 
with vacuum valves for more than 50 years, and supplies them 

in sizes from a few millimetres up to six metres in height. The 
customers come from high-tech segments such as semiconductor 
production, display & solar technology (panels, solar/photovol-
taic modules) and thin-fi lm technology (glass and tool/cutting 
material coating). Users of industrial vacuums are also among the 
company’s customers. Some 1,300 employees at three production 
sites in Switzerland, Romania and Malaysia and at globally dis-
tributed sales and service centres generate global sales of more 
than CHF 500 million (around 466 million euros). 

Optimum clamping for every application

The VAT headquarters in Haag in the Rhine valley employs 
some 900 specialists, in particular also in the production of key 
components for a wide variety of diff erent vacuum valves. In this 
case, “production” is by no means “just” precision manufacturing, 
and in practice makes signifi cantly higher demands on precision 
and face surface quality, and hence on the machining quality. For 
this reason, there is a Materials & Manufacturing Technology de-
partment here, too, that has the noble task of evaluating relevant 
and adequate materials, in other words materials suitable for use 
under high vacuum, as well as the machining processes for these, 
and of ultimately putting these into production practice. Klaus 
Albrecht, Manager Production Technology at VAT, says: “Tight, 

the reliable production process. And the engineers and applica-
tion technicians don’t shrink back from tricky challenges, as the 
following example from process engineering in the valve and 
plant engineering industry shows. 

To be more precise, we are talking about the development, 
production and servicing of vacuum valves, and here the VAT 
Vakuumventile AG based in Haag, Switzerland, is one of the 
global market leaders. VAT has been very successfully involved 
with vacuum valves for more than 50 years, and supplies them 

The special chuck with cylindrical shank/Weldon connection with the two clamping screws for 
positioning and fi xing the respective friction stir welding tool.

VACUUM-TIGHT!“

Guest article by Thomas Brosch, “maschinenbau“ magazine, published at the Olympia-Verlag AG

t
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tighter, tightest, vacuum-tight – those are roughly the compara-
tive forms when it comes to the surface or sealing surface quality 
of components and assemblies for vacuum valves, and also to 
the thermal joining of parts to form assemblies. For example, 
vacuum-tight joining of aluminium alloys using the common 
thermal soldering/welding or gas/inert gas welding methods is 

very di�  cult, which is why we employ friction stir welding (FSW). 
This method has a large number of advantages, but also presents 
us with a greater process engineering challenge, namely the ex-
treme heat development at the tool which then also a� ects the 
chuck and the machine spindle. Conventional water or emulsion 
cooling of the spindle and tool system is di�  cult, because the 

THE OPTIMUM CLAMPING FOR EVERY APPLICATION

The friction stir welding tool and below it a vacuum-tight 
joint between two aluminium parts for vacuum valves 
produced using the friction stir welding technology.
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process stability and process sequence are impaired by this. The 
ideal solution would be continuous air cooling, but unfortunately 
that is or was not available for purchase.” Klaus Albrecht and his 
colleagues simply couldn’t stop thinking about the problem, and 
when Kurt Jakob, Technical Consultant for MAPAL in Switzerland, 
visited the company the next time, the discussion of additive 

manufacturing of tool holders, etc. at 
MAPAL led to the questions regarding 
this technology. 

Additive manufacturing enables 
desired clamping and cooling system 
combination 

In the light of the animated discussion, 
VAT developed a demand profi le with 
which Kurt Jakob and the clamping 
technology specialists at the MAPAL 
headquarters set about their develop-
ment and design work. The feasibility 
study was followed by the order from 
VAT/Klaus Albrecht for a prototype 

which was then produced by additive manufacturing on the basis 
of a standard chuck with SK40 connection to hold tools with 
cylindrical shanks. Kurt Jakob said: “We modelled an extension 
with internal cooling system and Weldon connection directly on 
the body of the chuck so that in the end, a monoblock tool was 
created. The air supply comes internally through the spindle, 
and the cooling duct mounting has a throttle with which the air 
supply can be very delicately regulated from the outside. The fi rst 
trials in practice immediately convinced VAT, so that we subse-
quently produced further special chucks in the sizes HSK-A63 
and HKS-A100.”

VAT is thus now in a position to produce perfect friction stir 
welded joints on universal CNC machining centres for a wide 
variety of workpieces and in particular with a fl exible response to 
the demand. The rotating tool is mounted in the machine spindle 
via the chuck, enters the material and is then moved between 
the two (aluminium) workpieces to be joined. The joining process 
takes place at high temperatures, but below the melting point, by 
plastifi cation of the material. On cooling, a solid and – more im-
portantly in this case – absolutely vacuum-tight joint is produced 
between the parts. ■

SUMMARY

Final statement by Klaus Albrecht on the successfully completed project:

“In the almost 30 years that I have known MAPAL personally, and during the many years of coope-
ration between VAT and MAPAL, many a machining – and in this case clamping – problem has been 
tackled and resolved most professionally. The innovative use of additive manufacturing gives us as a 
really demanding customer new approaches to the solving of mechanical production problems. The 
possibility of friction stir welding on a conventional CNC machining centre makes us far more fl exi-
ble, and we don’t have to invest in further FSW capacities. The continuous and variable air cooling 
makes our joining processes more controllable and more stable, and we obtain a reproducible joint 
quality for vacuum-tight applications.”

THE OPTIMUM CLAMPING FOR EVERY APPLICATION

Guest article by Thomas Brosch, “maschinenbau“ magazine, published at the Olympia-Verlag AG
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When something exceptional develops between us: 
That´s the MAPAL eff ect. 

High performance in cost eff ectiveness:
Single-step machining of CFK possible – at double the feed rate.
www.mapal.com | Your technology partner for machining

We
provide reduced tool costs
and a 50 % reduction in

machining time with
special milling tools.You

place special importance on 
perfect surfaces and edges.

Process
reliability
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UWE WEBER  

Global Head of Centre of Competence 
(CoC) Aerospace & Composites | MAPAL 
Aalen 

Uwe Weber is Head of the MAPAL Centre 
of Competence Aerospace & Composites. 
A specialist in manufacturing technolo-
gy, Weber has been with the company 
since February. He previously worked for 
a large manufacturer of riveting systems 
and oversaw major projects for the 
aerospace industry. Weber will be res-

ponsible for the cooperation between 
MAPAL Group companies and their 
international partners in the aerospace 
industry, as well as users of advanced 
materials. The goal is to e� ectively 
support these customers in implemen-
ting projects by providing them with 
new process and machining solutions. 
Senior Business Relationship Manager Dr 
Peter Müller-Hummel remains respon-
sible for customer relationship manage-
ment in the Aerospace and Composites 
Division.  

JOHN B. HOY II   

Vice President Sales & Marketing |
MAPAL Port Huron/USA 

John B. Hoy II is the new Vice President 
Sales & Marketing for the North American 
market. He will focus on working together 
with the “Big Three” - General Motors, 
Ford and Fiat Chrysler Automotive - as 
well as managing the channels of com-
munication. Hoy has been working in the 
precision tooling industry for many years 
and has extensive experience. He will be 
leading the sales and marketing team at 
MAPAL Inc. and will ensure that key 
account customers are provided with 
comprehensive and e� ective support. 

DERYL CARTER   

Vice President Business Development | 
MAPAL Port Huron/USA  

Deryl Carter has taken up the position of 
Vice President Business Development for 
the USA and Canada. In this role Carter is 
responsible for implementing strategic 
objectives and for the further expansion 
of MAPAL Inc. He leads a sales team that 
focuses on providing support for compa-
nies outside the Big Three. Previously, 
Carter was responsible for managing sales 
in the Northwest region. However, his 
customer contacts span the entire US 
market. He is a seasoned sales professio-
nal with 30 years of experience.  
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EUGENE NUGENT    

General Sales Manager | MAPAL Rugby/UK 

MAPAL UK has strengthened its sales 
team with the addition of a new General 
Sales Manager. Eugene Nugent has been 
chosen to fi ll this role. He has been with 
MAPAL UK since 1995 and has wide-
ranging knowledge and experience in the 
fi elds of management, sales and tool 
technology. After completing a toolma-
king apprenticeship, he worked in various 
production divisions and then as a fi eld 
application engineer, specialising in 
providing customers with direct on-site 
support. 

HUGO PÉREZ    

Managing Director and General Sales 
Manager | MAPAL Fhrenosa Mexiko 

Hugo Pérez has been Managing Director 
and General Sales Manager of MAPAL 
Frhenosa since February. The 53-year-old 
is in charge of sales at the subsidiary in 
Monterrey. He has also assumed responsi-
bility for building a sales and service 
organisation at the new site in Queretaro 
which is currently under construction. 
Pérez has been active in the precision 
tools sector for 32 years and has held 
management roles in various divisions. He 
will use his specialist knowledge and 
experience to enable MAPAL Frhenosa to 
provide more comprehensive customer 
service and tap into new market 
segments.  

PETER HOLZBRECHER   

Regional Manager Scandinavia |
MAPAL Aalen 

Peter Holzbrecher has been responsible for 
sales in Scandinavia since February of this 
year. As Regional Manager for Norway, 
Sweden and Finland, he assists the local 
representatives in providing customers 
with on-site support. Holzbrecher has 
been with the company for 33 years. As a 
mechanical engineer, he has extensive 
product knowledge and has also been 
involved in the development of many 
special tools. In addition, he has also 
gained considerable international sales 
experience. Thanks to his extensive 
knowledge, he will also continue to 
provide technical support for other sales 
regions. 
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JENS SCHWEIKERT    

Business Development Manager Korea and Malaysia |
MAPAL Aalen 

Jens Schweikert strengthens the team of Asia specialists at 
MAPAL. As Business Development Manager, he is responsible for 
the Korean and Malaysian markets. Schweikert holds a degree in 
mechanical engineering as well as an MBA. Before joining 
MAPAL he was already working in the machining industry. He 
has also held management positions at two tool manufacturing 
companies. Schweikert lived in Shanghai for a year and a half 
and is well acquainted with business practices in Asia.  

MICHAEL HOFMANN   

Area Sales Manager Baden-Württemberg | MAPAL Aalen 

Michael Hofmann has been managing a sales area in Baden-
Württemberg since January. He succeeds Sven Frank, who will be 
focusing on his role as Sales Manager for Southwest Germany 
and Switzerland. Hofmann is a trained foreman and has been 
with MAPAL for 16 years. He fi rst worked at Daimler in Stuttgart, 
before joining MAPAL as a technical consultant. Most recently, 
he was responsible for projects for various machine manufactur-
ers. In addition to this, he supported the representatives in 
Scandinavia. Michael will continue to develop the sales and 
service network in the Ulm and Bodensee regions. 

OLIVER MANSKE    

Business Development Manager Japan and Indonesia |
MAPAL Aalen 

Oliver Manske has taken over the support of the Japanese and 
Indonesian markets. His aim is to ensure proximity to customers 
in these countries whilst working closely with on-site employees. 
Manske worked in the carbide and precision toolmaking industry 
for many years and has many contacts with an international 
clientele comprised of companies in the automotive, aviation and 
oil industries, as well as in mechanical and plant engineering. He 
will use this experience to position MAPAL as one of the leading 
tool and solution providers in Japan and Indonesia.  

DR WOLFGANG BAUMANN   

Product Manager ISO Tools | MAPAL Aalen 
 
Dr Wolfgang Baumann has been managing the ISO Tools Product 
Division since February. In his role as Product Manager, Dr 
Baumann is responsible for strategic development and coordina-
ting all activity within this product group. He continues to 
manage the Cutting Materials and Coating divisions, as well as 
the Material Analytics Division. A materials science engineer, Dr 
Baumann has been with MAPAL since 2010. He graduated from 
Stuttgart University and subsequently received his doctorate 
from the Max Planck Institute for Metals Research.  
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(MUCH)FASTER
POCKET MILLING 

OptiMill-
UNI-HPC-POCKET 

Guest article by Jürgen Kromberg, “GP Ganzheitliche Produktion“ magazine, published at the jk-script-Verlag 

WITH THE “OPTIMILL-UNI-HPC-POCKET“, 
MAPAL HAS NOW LAUNCHED A MILLING
CUTTER WITH INTEGRATED DRILL TIP FOR 
ANGLED ENTRY AT UP TO 45°, 

ELIMINATING THE NEED FOR PILOT BORES 
AND THUS MAKING POCKET MILLING
MORE EFFICIENT. 

Its name gives it away. After all, there is already the “OptiMill-Uni-HPC-Plus“ from MAPAL,
whose father in turn is the “OptiMill-Uni-HPC “– you can be sure of certain family similarities 
there. And that is indeed the case. They have all been developed and predestined for the ma-
chining of steel (including stainless steel) and cast iron, and they can therefore all be expected 
to have the same (ductile) carbide substrate and the same (wear-resistant) coating, while their 
cutting edge is prepared specially for their respective application.  

The geometry of the special new “pocket“ version is designed for effi  cient pocket milling. Thanks 
to its ability for angled entry at up to 45°, it (generally) eliminates the need for pilot bores and 
tool changing, and thus saves time and produces pockets faster and more effi  ciently.         t
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Well yes – there are shorter names for a remarkable new deve-
lopment than “OptiMill-Uni-HPC-Pocket“, but if you break down 
the name part by part, you know what you are getting: Optimum 
and universally variable machining for the milling of pockets; and 
not just that, but also in high-performance mode - with a high 
material removal rates. Michael Villwock, Product Manager at the 
MAPAL Centre of Competence for solid carbide tools, says: 
“The goal of our most recent “OptiMill“ development was to 
create a milling cutter for particularly efficient pocket machining, 
a tool that minimises the time-consuming ramping processes and 
thanks to that almost always eliminates the need for pilot bores,“ 
and adds: “In other words, just one tool for the whole pocket 
milling in a single operation, without the need for tool changing, 
and hence also enormously time-efficient.“ Or to put it in a nuts-
hell: Simply better than (all) other offers for pocket milling ...  
 
... but to do that, you first have to know them all, and Villwock 
admits: “Of course we exhaustively tested the tools available on 

the market for pocket milling – but none of them could really 
impress during our trials. In most cases long chips were produced 
during steep ramping or – even more - during punching that 
wrapped themselves around the milling cutters. In order to solve 
this serious problem in particular, we analysed the kinematics 
of steep angle entry in detail and thus arrived almost inevitably 
at the solution for our new “OptiMill-Uni-HPC-Pocket“ milling 
cutter with its so unique and therefore patentable geometry,“ 
and describes: “The really unique aspect is the combination of 
the inwardly convex face of the milling cutter with a recessed 
drill tip in the middle – our special pocket milling cutter reliably 
produces short chips for an efficient machining. The specially de-
veloped point thinning and the three large chip spaces guarantee 
an optimum discharge of the chips: Chip congestion is practically 
ruled out with our very special solid carbide pocket milling cutter, 
and its specific cutting edge preparation together with the wear-
resistant coating and ductile substrate ensure long tool lives.“ 
 

“Plunge milling is therefore very practi-
cable for shallower pockets – but deeper 
pockets are better produced by ramping or 
helix milling.“ 

Michael Villwock, Product Manager at the MAPAL Centre of Competence for solid carbide tools 

The OptiMill-Uni-HPC-Pocket milling cutters are very versatile: 
They achieve angle entries at up to 45°, as well as handling helix 
milling and plunge milling.   
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But the OptiMill-Uni-HPC-Pocket milling cutter can not only 
handle angled entries at up to 45° (with an ap of up to 2xD), but 
also highly efficient (and tool-conserving) helix operations with 
“very steep pitches“ during which only short chips are produced. 
And finally, thanks not least to the integrated drill tip, the pocket 
tool can also be used for plunge milling. Villwock explains: “Plun-
ge milling is not quite as effective as ramping or helix milling, 
and slightly longer chips are produced, but this third method 
does bring you to the desired depth by the shortest route,“ and 
explains: “Plunge milling is therefore very practicable for shallo-
wer pockets – but deeper pockets are better produced by ramping 
or helix milling.“ 
 
And what about the HPC claim, we ask? And Ulrich Krenzer, 
Managing Director of the MAPAL Centre of Competence for solid 
carbide tools, gives a comparison: “Our milling cutter with four 
cutting edges for roughing and finishing, the “OptiMill-Uni-HPC-
Plus“, mills a 12 mm flute in 42CrMo4 with 1xD depth feed rate 

with a remarkable 130 mm/min and with a feed per tooth of 
0.06 mm – and our new “pocket“ milling cutter with three cut-
ting edges definitely achieves a comparable performance.“ 
 
The new “OptiMill-Uni-HPC-Pocket“ milling cutter is available 
in the nominal diameter range between 5.70 and 20.00 mm (the 
portfolio also includes undersizes specially for the machining of 
parallel key slots); the milling cutters are available in “long“ and 
“overlong“ versions – and: they are suitable for both wet and dry 
machining. They therefore leave very little to be desired ... n

Specially developed for efficient milling of pockets: The new OptiMill-Uni-HPC-Pocket 
from MAPAL. Its secret: The combination of the inwardly convex face of the milling cutter 
with the recessed drill tip in the middle. 

Guest article by Jürgen Kromberg, “GP Ganzheitliche Produktion“ magazine, published at the jk-script-Verlag 
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How can the superiority of high-performance tools over low-cost 
tools within the overall process be demonstrated? This was one 
of the exciting topics that was discussed by those taking part in 
MAPAL India’s customer day. And many more subjects were co-
vered. Setting fi xtures, measurement systems, technology such as 
MQL machining and additive manufacturing as well as Industry 
4.0 Scenarios also dominated the presentations and discussions.  
 
At the beginning of February, MAPAL India held its fi rst “MAPAL 
DIALOGUE” customer day for select business partners, which 
took place at its headquarters in Coimbatore. Around 25 custo-
mers, who had made the trip to the south of the country from all 
regions of India, accepted the invitation and combined their visit 
to IMTEX 2017 (Indian Metal Cutting Machine Tool Exhibition) in 
Bangalore with a fl ight to Coimbatore the following day.  

For most of those taking part, it represented a welcome oppor-
tunity to visit the production facility at the new site of MAPAL 
India, which was opened in 2013, and to inform themselves on 
the topic of “higher productivity through intelligent process 
solutions”, regarding innovative tools and processing methods. 
Experts from MAPAL, along with measurement technology and 
process control experts from MARPOSS and machine tool manu-
facturer MAG were subjected to participants’ questions. However, 
the fi rst question concerned the following: How can a premium 
manufacturer such as MAPAL hold its own against lower-priced 
machining solutions? Martin Häfele’s answer was both clear 
and simple. The responsible manager for tools with blades and 
guide pads explains: “When it comes to calculating costs it’s not 
just about how much the tool costs; it’s also about lifespan and 
performance.” Martin Häfele presented MAPAL’s spiral-fl uted and 

MAPAL DIALOGUE IN
COIMBATORE, INDIA
INTELLIGENT PROCESS
SOLUTIONS BRING
INCREASED PRODUCTIVITY  
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INTELLIGENT PROCESS
SOLUTIONS BRING
INCREASED PRODUCTIVITY  

polished PCD tools, amongst other things. These allow optimal 
results to be achieved in the machining of aluminium automo-
tive components, as well as in the fi elds of aerospace and wind 
energy. In addition, Markus Jakob (Service Manager, Mecha-
tronic Systems) demonstrated the applications of the MAPAL 
TOOLTRONIC tool system. In addition, upstream and downstream 
processes, such as the setting and measuring of tools, as well as 
related measuring methods during the manufacturing process, 
were addressed in detail by the speakers. Lastly, attention was 
turned to the manufacturing of the future and communication 
between individual systems, including machine to machine 
and machine to tool communication. According to the experts, 
technologies such as additive manufacturing or MQL machining, 
which are already viable today, would also catch on in India very 
soon. The latter would contribute to sustainable production and, 
given the country’s scar-
city of water, provide a 
useful alternative to wet 
processing. No matter 
what the customer’s 
needs - MAPAL India 
will be there, providing 
them with professional 
solutions and acting as 
a reliable partner - said 
Rajesh Kumar, national 
Sales Manager of MAPAL 
India. The feedback on 
MAPAL Dialogue was 
very positive. Further 
customer days have been 
planned in Coimbatore. ■
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 When Ford opened its Bridgend Engine Plant (BEP) in 1980, 
the CVH engine produced on the colossal 140,000 square 
meter site was one of Europe‘s most popular power train 
systems. Over 35 years later, the engine used in the Escort, 
Fiesta, Sierra and Orion models of the 1980s and 90s is 
long gone. Now, the same shop fl oor is producing the la-
test generation of environmentally friendly Ford EcoBoost 
engines and also the JLR (Jaguar Land Rover) V6 and V8 
power units. 

REDUCTION
COST

AT ENGINE PLANT 

▼
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Partners for more than a decade 
 
Producing over 750,000 petrol engines a year, Ford Bridgend is 
key asset in the company‘s European supply chain. Ensuring Ford 
hits its strategic targets and uncompromising precision levels 
on the most critical elements within a vehicle, the company 
has engaged in a cutting tool partnership with MAPAL. The tool 
manufacturer has been a key supplier to Ford Bridgend for over a 
decade.  
 
Being a core tooling supplier to Ford Bridgend, MAPAL has a 
tooling engineer permanently based at the plant. Discussing his 
role at BEP, Wayne Keepins says: “MAPAL tools now account for 
upward of 90 % of all PCD tools on-site, 80% of the milling tools 
and an ever increasing share of the solid carbide drilling pro-
ducts. To become a leading supplier to Ford Bridgend, MAPAL has 

committed extensive resources to ensure the company benefi ts 
from our technical expertise and the evolution of our R&D ef-
forts. This is underpinned by my daily on-site presence to support 
any cutting tool queries.“ 

MAPAL supports with productivity increases and cost-savings 
 
Over the last four decades Ford has invested near 3 billion 
pounds (~ 3.5 million euro) in the site, which is the epitome of 
modern manufacturing. This ongoing commitment has recently 
been bolstered by the announcement of an additional 100 million 
pounds investment (~118 million euro) in the next generation 
“Dragon“ engine line. Such investment levels are critical in the 
era of the modern automotive industry that demands a continual 
cost-reduction year-on-year. As Keepins continues: “We are com-
mitted to helping Ford hit targets of improving productivity or 
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reducing costs by 10-15% year-on-year.“ This is a huge challenge 
that is commonplace in the global automotive sector. MAPAL 
continually strives to exceed these expectations, something that 
can only be achieved by working in a true partnership. 
 
With an annual tooling supply to the plant well in excess of 
1 million pounds per annum (~1.18 million euro). A large portion 
of the products are applied to engine block milling and bore 
production applications. Like most modern day engines, the Ford 
power systems are lightweight aluminium blocks with sintered 
iron inserts pressed into bores to support continually moving 
wear parts. It is for these bores 
that MAPAL delivers custom-made 
multi-stepped drilling innovations 
that fulfi l any requirements with 
regard to tolerances, tool lives and 
cycle times.  

Another successful machining example are the tools for the 
machining of valve seats on the 1.5 and 1.6 litre engine line. 
“The previous process used three di� erent indexable insert tools 
to undertake four processes,“ explains Keepins. The operations 
included machining the throat blend on intake ports, semi-
fi nishing the intake valve seat, piloting the valve guide and then 
fi nishing the valve seat and guide. MAPAL developed a new com-
bination tool that reduces the overall process from three tools to 
two, reducing costs, set-up times and enhancing productivity. 

Wayne Keepings (left), tooling engineer from MAPAL, is permanently based at the BEP plant.

▼
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Cycle time reduced by 30 % 
 
By removing the stock material in a single pass, MAPAL elimi-
nated the need for a separate throat blend and valve seat tool. 
This new combination tool reduced cycle times from 64 to 34 
seconds, reduced tool setting times by 30% and reduced the 
number of tool changes by 800 per year.  

As well as implementing productivity and cost saving combinati-
on tools, other solutions have been developed to resolve inherent 

engine block machining issues. On the JLR V8 engine line, the 
crank boring process was trapping chips in the guide pads of the 
boring tool whilst the rear of the tool was being contaminated 
with chip particles. To resolve the situation, MAPAL developed 
a two-tool process to replace the previous three tool operation. 
By eliminating the rough boring tool and machining the com-
plete bore from one side of the block, the new two-tool process 
reduced insert consumption and improved tool life to the tune 
of 52,000 pounds (~ 61,000 Euro) per annum. This was partly 
down to the new tool requiring four inserts as opposed to eight, 

The majority of the tools used at Ford Bridgend is delivered 
from MAPAL.
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a potential 50 % saving. The engine line that manu-
factures 145,000 engines each year also benefi tted 
from enhanced bore precision and surface fi nishes, 
improved hourly engine throughput and reduced tool 
changeover times.
 
Production and reconditioning of the tools directly 
in the UK 

Concluding on the installation of hundreds of PCD 
and solid carbide multi-function and combination 
tooling lines at Ford Bridgend, Wayne Keepins sum-

marises: “To establish such a partnership with one of 
the world‘s most recognised brands is credit to our 
dedication to the customer. We are on-site fi ve days a 
week looking to continuously develop and implement 
new innovations.“ In parallel to this, the existing 
standard and bespoke product lines are supplied with 
uncompromising service levels. MAPAL has a manu-
facturing facility in Rugby that services, re-grinds, re-
tips and returns used products to the Ford shop-fl oor 
in an “as-new“ condition whilst new tools are also 
manufactured in the UK and delivered directly to the 
Ford engine plant as and when required.“ n

In addition to the tools, Ford Bridgend also uses setting fi xtures from MAPAL.
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INTERVIEWINTERVIEWINTERVIEW

c-Com, the open cloud-based platform for tool data management, 
was presented for the fi rst time at the AMB 2016. Now, one year 
later, there are already numerous pilot applications. Such high 
speeds are normally typical only of software companies from 
Silicon Valley. Are you proceeding with c-Com in a similar way to 
Uber or Airbnb?

Fiorucci: Yes, we have now changed to a start-up mode in the 
development of c-Com. Speed is the essence with a software that 
is to be available as an open cloud-based platform to all users 
worldwide. We are a small team in which agility is the fi rst com-
mandment. If we have an idea, it is implemented in the software. 
If it works, then let’s carry on. If not, the idea is rejected and we 
go back to square one. 

How is c-Com positioned within the MAPAL Group?

We positioned c-Com as a kind of spin-off  from the very begin-
ning. At the moment, various colleagues from diff erent depart-
ments are still working on the software. In April, c-Com became 
an independent company (a GmbH), acts independently on the 
market and MAPAL is one client of many. Thanks to the inde-
pendence, the platform will also be attractive to other market 
players alongside MAPAL.

The platform is intended to permit eff ective data management 
for C-parts between customers and suppliers. Are C-parts purely 
tools?

No, we are very open-minded here and consider a great many 
things to be possible. At the moment we are also talking to 
machine tool manufacturers. Even today, for example, we are al-
ready cooperating with one of the leading manufacturers of drill 
feed units, Johannes Lübbering GmbH. The goal of the cooperati-
on is to manage operational, logistical and handling information 
on the electronic versions of the Advanced Drilling Units via 
c-Com. We have thus also included small machines in the system.

Why should someone want to upload his wrench data to a plat-
form? Just to be able to order new ones, if necessary?

No, defi nitely not. During the pilot project, the aim was to assess 
the performance of the drilling units used in the aerospace in-
dustry. Using the performance curve it is then possible to predict 
the exact end of the tool life of the drills used. In the past, the 
tools were simply changed at the intervals indicated by the ma-
nufacturer; that was often far too early. 

c-Com, the open cloud-based platform for tool data management, was presented by 
MAPAL for the fi rst time at the AMB 2016. The platform is intended to enable C-parts 
to be managed effi  ciently, irrespective of the manufacturer. Giari Fiorucci, Head of 
Digital and Logistics Services, MAPAL Dr. Kress KG, explains why that was only the 
beginning. The interview was conducted by: Frederick Rindle

AGILITY  
IS THE FIRST COMMANDMENT

t
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Guest article by Frederick Rindle, “mav” magazine, published at the Konradin-Verlag

INTERVIEW
AGILITY  
IS THE FIRST COMMANDMENT

“c-Com has
triggered a
real digitalisation
run at MAPAL.”
Giari Fiorucci, Head of Digital and Logistics Services,

MAPAL Dr. Kress KG
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Are there other and new fi elds of application for the platform?

We are constantly coming up with new ideas that we hadn’t 
even thought about at the beginning. During the development 
we have essentially come to understand that we are dealing with 
an evolutionary process. We are regularly having completely new 
discussions with potential new partners. For example, we are 
now cooperating also with Siemens in order to be able to upload 
data from machine tools to the platform using their MindSphe-
re software. We couldn’t have imagined such a project at the 
beginning, and now we are in the middle of the digitalisation of 
processes. Whereas the original idea was the life cycle manage-
ment of individual parts in production, we have now recognised 
together with our partners that c-Com also has the potential to 
play an important role in the digitalisation of the whole value-
added process. The next steps will be to off er services related to 
process optimisation. But one thing after the other.

Is c-Com already in use at MAPAL?

We started to upload all the relevant data on MAPAL tools to 
the platform at the beginning of February. A pilot project has 
been running at the Aalen site since September 2016. MAPAL is 
therefore one of the fi rst users of c-Com. 

How did the data transfer go?

Quite smoothly, in principle, but we had to do quite a lot of work 
on the quality of the data. Every company will probably be faced 
with the same issue. After all, the data have been stored in dif-
ferent systems for years. But MAPAL is now tackling the problem 
with one clear goal: As soon as the data arrive on the platform, 
they are up-to-date, correct and complete. The eff ort therefore 
only has to be made once. 

What do you mean with “poor quality” data?

Problems can arise due to diff erent qualifi cations of the tools. For 
example, information on diameters is found in diff erent fi elds of 
the ERP system. Some information has not been entered at all 
and therefore has to be found and added. c-Com has triggered 
a real digitalisation run at MAPAL that has also triggered off  a 
lot in production. There is now a digital twin of every tool there. 
Furthermore, all data that are entered today are automatically 
brought into the correct digital form. This has created enormous 
potentials for the whole MAPAL Group with its more than 20 
subsidiaries. 

Sales

Customer

Design

Purchasing
Production

Supplier
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Guest article by Frederick Rindle, “mav” magazine, published at the Konradin-Verlag

c-Com, the open cloud-based platform based on the SAP Cloud 
Platform, has been developed for effi  cient data management bet-
ween customers and suppliers. The basic concept is incredibly sim-
ple: It should be possible to share data automatically, replications 
should be avoided and effi  ciency increased. The whole eco-system 
surrounding the machining should thus become transparent. 
General and application-specifi c data generated by the supplier 
should be available to the user in digital form and in real-time via 
the platform. The customer, in turn, does not have to worry about 
these data and adds his own application data to the information. 
With c-Com, the customer thus has his own internal technology 
database. This enables him to identify the most effi  cient techno-
logy, to consolidate the number of tools and suppliers, to bundle 
orders and generally reduce costs. Changes to the tools, whether 
technical or economic, are automatically updated on the platform. 
In this way, customers work with the latest data at all times wit-
hout any administrative eff ort.

The native app, “Tool Manager“, is also available for the Apple iOS 
operating system. It enables detailed fault reports, such as on a 
broken tool, to be prepared within minutes and to be shared di-
rectly with the supplier. All the necessary information for analysing 
and remedying the cause of the fault is thus made available in 
real-time. That saves time and administrative work and ultimately 
cuts costs.
A further module of c-Com is the digital regrinding management. 
When a tool has a QR code, it can be unambiguously identifi ed 
with c-Com. It is then possible to check at any time how many 
times the tool has already been reground and how long it can 
continue to be used. The reground tools that until now have been 
handled separately can be incorporated into the “normal“ ordering 
process. c-Com thus enables orders to be optimised and stocks to 
be reduced. It is also possible to digitally check the cost effi  ciency, 
i.e. whether a tool will reach the planned number of regrinds, or 
whether it will have to be replaced beforehand.

EFFICIENT C-PART MANAGEMENT

What innovations have been made to the platform since the pre-
sentation at the AMB?

If you look purely at the front-end of the software, then not a lot 
has changed. We were already quite well ahead at the time of 
the AMB. But there have been plenty of changes in the back-end. 
When it comes to security, for example, we have taken a big step 
forward with the SAP Cloud Identity Service. All registrations and 
logins are now secure. We have also defi ned the role functions. 
The customer can now specify who is authorised to view and/or 
edit what data. In addition, we have worked on the integration 
of a wide range of diff erent ERP systems. Furthermore, improve-
ments have been made to the connectivity to other IoT systems 
or machines. It was also important to develop applications that 
allow data to be converted into the right language, because in 
the cloud all the partners speak the same language. That means 
the data in the cloud are designated according to DIN 4000. With 
this application, all the data are now compatible with our system. 

What about apps?

We presented the Tool Manager app (see box) at the AMB in 
Stuttgart in 2016. In addition, we have developed the app “Data 
Care” that allows data to be uploaded on the move either to 
c-Com or, via a defi ned workfl ow, to the tool manufacturer’s ori-
ginal database. Obviously, we are continuing to work on further 
apps. 

What role has SAP played in the development of the platform?

c-Com is essentially a MAPAL idea. In order to put the idea into 
practice, we looked for the best possible partner and found it 
with SAP. MAPAL and SAP are therefore project partners. Since 
the start of the project, however, we have been able to win 
numerous larger and smaller partners and launch a number of 
projects. By June we will be able to present a whole range of 
successful pilot projects. n
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WITH PCD 
TO THE FIRST MILLION 

The aluminium specialist, Sapa, drills the bore grid for the profi les of a gripper 
system with the highest precision and effi  ciency. 
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“Solid carbide tools are not suitable for the machining of 
aluminium wrought alloys with a low silicium content because 
the material has a strong tendency to smear,” says Thomas 
Kuner, who as application engineer at MAPAL has frequently 
been presented with this problem by customers. “For reasons of 
process reliability, we therefore generally recommend the use of 
PCD drills for alloys with a silicium content of less than seven 
percent.”  

As responsible customer support specialist, Thomas Kuner also 
urged Walter Diplich to use a PCD-tipped tool. In his function as 
Head of Further Processing at the Off enburg production site of 
the Sapa Group , Diplich had approached MAPAL with a corres-
ponding machining task. 

Precise grid of bores 

The application involved components for a standardised modu-
le for robot gripper that is widely used by several German car 
manufacturers. The basis of the system are octagonal carriers 
made from extruded aluminium profi les with wrench sizes of 30, 
40, 50 and 80 mm. The profi les have a closely toleranced grid 
of bores on all sides and over the complete length. These bores 
allow corresponding connecting elements and attachments to be 
bolted to the carriers to form fl exibly tailored robot grippers for 
the handling of automotive components.  

The drilling of the bore grid is anything but easy. The aluminium 
wrought alloy used as standard for profi les has a silicium content 
of 0.5 percent. As a result, the material tends to smear and a 

WITH PCD 

MAPAL’s tailored three-staged PCD drill allows clean machining of the bore contour in one 
shot with minimum quantity lubrication. 

PCD drills allow aluminium alloys to be precisely and reliably processed. Spiralised drills are far 
superior to their counterparts with straight fl utes due to the better chip removal. That is why Sapa, 
specialists for aluminium profi les, uses these PCD-tipped drills from MAPAL for further processing. 
And with great success: Despite minimum quantity lubrication, the company achieves a tool life of 
over one million bores per tool. 

t
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built-up edge or burr is formed. In addition, the bores have to be 
drilled with high precision and effi  ciency. For the over four metre 
long carriers with wrench sizes of 50 and 80 mm manufactured 
by Sapa in Off enburg, no less than 1,088 bores have to be drilled 
with tolerance class 11 d9 at intervals of 30 mm with minimum 
deviation (+/- 0.04 mm) over the whole length on a universal 
portal drilling machine with fi xed machine table. The profi le 
thickness here is 8 mm. The large number of bores lead to a cer-
tain destabilisation of the workpiece. With sub-optimal clamping 
and poor run-out properties of the tool/clamping device/machine 
spindle combination, there is therefore a risk that the specifi ed 
close tolerance of the bores cannot be maintained. 

Machining is additionally aggravated by the fact that conventi-
onal cooling lubricants are not used, so that the material tends 
to smear even more. “We had decided in favour of minimum 
quantity lubrication from the beginning, as we prefer to use 
this in our production,” explains Walter Diplich. “One aspect is 
the eco-friendliness of the process. The other, at least equally 
important reason, is that the workpieces are practically grease-
free. Cleaning before any further processing can therefore be 
eliminated.”  

Multi-stage PCD drill for high process reliability 

After the MAPAL experts had familiarised themselves with the 
application and the basic conditions, Thomas Kuner proposed 
that Sapa use a twin-bladed PCD drill with leading, boring and 
chamfering stage. This tool allows complete machining of the 
bore in one shot. In combination with a boring stage, the leading 
stage reliably prevents burr formation on the drill exit side. The 
oil/air mixture used for the minimum quantity lubrication is 
transported directly to the cutting edges via specially arranged 
internal cooling ducts.  

“The bores were very good right from the start,” says Walter 
Diplich looking back. “We observed that in some cases, howe-

ver, the long chips characteristic for soft aluminium alloys were 
carried along with the drill. They left a visible and undesirable 
ring on the anodised surface of the profi les similar to that seen 
after tightening and loosening a bolted connection. Here again, 
MAPAL found a solution. 

Tool life: One million bores 

The basis for this solution is a technological step forward that 
MAPAL achieved a few years ago for the machining of the solid 
carbide tool body. Since then, the PCD blades can be embedded 
with geometric perfection into the spiral of the tool body. In 
autumn 2014, Sapa therefore changed from the PCD drill with 
straight fl ute to a drill with spiralised and polished fl ute. As a 
result, chip removal was improved and transported chips were 
prevented. 

“The optical quality of the profi le surface meets our expectations. 
And to date we have produced one million bores with just one 
drill. Solid carbide drills can’t come anywhere near reaching that 
fi gure,” confi rms Diplich. 

Looking for further optimisation potential 

Until now, the drill is installed in the machine-side mounting on 
the main spindle of the portal drilling machine and operated at a 
spindle speed of 10,000 rpm, a cutting speed of 345 m/min and a 
feed rate of 0.01 mm/s. Even though the PCD drill is still far from 
reaching its performance limitations and the drilling machine 
would also permit higher spindle speeds, Sapa now has a more 
direct route for reducing the machining time. Several drills are 
to be used at the same time in future. For this, the portal drilling 
machine will be retrofi tted with three additional spindles. 
It is to be expected, however, that this will result in additional 
instability and inaccuracies in the system. The project managers 
have therefore already made provisions through further improve-
ments in the tool.  
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Monolithic tool for even greater precision 

The system will be changed from internal to external cooling 
and hence the tool further stabilised. In addition, MAPAL will 
supply the drill as a monolithic tool, i.e. ready shrink-fi tted, 
including HSK-C 50 connection. That has a positive infl uence on 
the run-out and stability characteristics. The 85 mm long tool is 
fi rst shrink-fi tted by MAPAL and only then is the blade geometry 
produced by EDM and grinding. This allows particularly close 
tolerances to be met. In addition, the drill has a chip breaker to 
prevent the problematical formation of long chips at the chamfer 
from the outset.  

“I am convinced that even after retrofi tting of the three spind-
les and the probable associated increased instability, we will 
still achieve a tool life of at least 500,000 bores thanks to these 
measures,” says Walter Diplich, looking optimistically to the near 
future.  
And when the PCD blade then reaches the end of its tool life, 
that still doesn’t mean the end for the complete tool. In the Tool 
Reconditioning department, MAPAL replaces all PCD blades with 
new PCD segments. The reconditioned PCD tool then has the 
geometry and quality of a new tool. This enables the service life 
of the tool to be prolonged several times. n

“With MAPAL’s PCD drill, we can 
guarantee the precision and surface 
quality demanded by us during the 
machining of our aluminium profi -
les. At the same time, the drill achie-
ves a tool life of one million bores 
and can be reconditioned almost 
indefi nitely.” 

Walter Diplich, Head of Further Processing at Sapa Aluminium Profi le GmbH 
in Off enburg 

Thomas Kuner (left), application engineer at MAPAL, and Walter Diplich, Head of Further Pro-
cessing at Sapa Aluminium Profi le GmbH, have again proved that PCD-tipped drills off er the 
optimum solution for precise drilling in aluminium wrought alloys with low silicium contents. 

Sapa Off enburg uses a universal portal drilling machine for MQL drilling of a bore grid. Two 
workpieces are clamped at the same time, one of which is machined on the forward stroke 
and the other on the return stroke. 
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The decision to set up the site was taken in 1997. The reasons for 
the decision were the trade restrictions at that time between the 

EU and Brazil due to customs barriers, and the wish for fast and 
direct contact to the customers. The opening of a sales offi  ce in 

ANNIVERSARY CELEBRATION 
WITH MANY GUESTS 

In mid-February, MAPAL celebrated the 20th anniversary of its subsidiary, MAPAL do Brazil. 
Sidney Pimenta Paiva, Managing Director of MAPAL do Brazil, and the members of the MAPAL 
Executive Board, Dr Jochen Kress and Dr Michael Fried, looked back on the development of the 
MAPAL subsidiary over the last two decades with customers, partners and further guests from 
politics and economy. 
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ANNIVERSARY CELEBRATION 
WITH MANY GUESTS 

Managing Director of MAPAL do Brazil Sidney Pimenta Paiva (left) with Dr Jochen 
Kress. 

Belo Horizonte was followed a year later by the setting up of 
a repair service. This ultimately culminated in the building of a 
production works for precision tools in Ibirité.  

With the advancing modernisation of the Brazilian industry, 
the fi elds of application for MAPAL tools grew in the following 
years. In the meantime, the whole MAPAL tool spectrum has 
established itself on the South American market. MAPAL do 
Brazil produces three-quarters of all the orders locally, and 
off ers the complete range of MAPAL products and services. The 
company has a close cooperation with machine manufactu-
rers and the local partners of all the leading car manufactu-
rers. Five years ago, the production capacities in Ibirité were 
expanded by a further 100 percent in order to be able to react 

more fl exibly to the market growth. At the same time, 
the now 2,000 square metre production facility created 
space for the expansion of the machine park with modern 
CNC machines. Organisational changes also took place at 
MAPAL do Brazil in 2012, and an even closer-knit sales and 
service network was set up in order to be closer to the cus-
tomer. In the meantime the MAPAL subsidiary has seven 
regional agencies in all the major industrial zones in Brazil, 
and with some 130 employees is one of MAPAL‘s largest 
and most important subsidiaries outside Germany.  
 
Through the in-house further training and qualifi cation 
and the constant exchanges with the product specialists 
in Germany, the staff  at MAPAL do Brazil have broadly 
based technology and process know-how. Ford South 

America has already honoured the high quality and service 
level of MAPAL do Brazil twice with the award of TOP Supplier. 
In addition to the customers in Brazil, the subsidiary also now 
supplies to a growing number of partners in Argentina, Mexico, 
Chile and the USA. The export of PCD tools has developed into a 
stable second mainstay for the production works in Ibirité that 
enables the recession-related fl uctuations in demand on the 
domestic market to be successfully compensated. Managing Di-
rector Sidney Pimenta Paiva sees the jubilee year 2017 with great 
confi dence of being able to continue the positive development of 
MAPAL do Brazil in the coming years. n
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HANSER CONFERENCE 

MAPAL took part in the 4th Precision Tools Conference staged by 
the Hanser Verlag publishing house in Stuttgart-Nürtingen that 
focused on engine and component production. Ulrich Krenzer, 
Managing Director of the MAPAL Centre of Competence for solid 
carbide tools in Altenstadt, presented the performance capabilities 
of MAPAL drilling tools for steel machining. The participants were 
able to see this for themselves during a visit to the machine tool 
manufacturer MAG in Eislingen where the tools were demonstra-
ted in practice during the conference.  

MAV INNOVATION FORUM  

The mav Innovation Forum was staged for the ninth time at the 
end of March. In four series of presentations held in parallel, a 
total of 40 companies reported on their new developments in the 
fi elds of “machine tools and software“, “robotics and automation“, 
“machine elements and automation“ and “Tools“. MAPAL again 
took part this year in the “Tools“ segment. Under the title “Data 
base, not data chaos - collaborative life cycle management today“ 
Giari Fiorucci, Head of Digital and Logistics Services at MAPAL, re-
ported on the open cloud platform, c-Com (see also the interview 
with Giari Fiorucci on page 32 for more on this topic). 

AUTOMOTIVE INDUSTRY LIGHTWEIGHT 

DESIGN SUMMIT   

“E-mobility – new opportunities for lightweight design“ was the 
lead topic at the Automotive Industry Lightweight Design Sum-
mit. The high-class networking event was held at the beginning of 
March in Würzburg. Representatives of BMW, Porsche and Daim-
ler, among others, provided information on current projects and 
presented their companies‘ strategies for the future. Numerous 
representatives of the supplier industry as well as scientists also 
participated in the two-day event and gave insights into their 
research & development activities. MAPAL also took part in the 
Summit and presented new tool concepts for drilling of composite 
materials. Uwe Weber presented MAPAL solutions for the machi-
ning of lightweight materials.

TECHNOLOGY AND CUSTOMER DAYS 
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Innovative laser marking and machining processes and modern 
measuring systems were at the focus of the two Technology Days 
at the laser technology specialists, LASERPLUSS in Idar-Oberstein. 
Some 40 participants from 23 companies came to the two one-
day events. The response was very positive. The participants star-
ted the varied agenda with technical presentations on laser mar-
king and precision machining and two guest presentations from 
the partner companies Wigtec (soldering technology) and Alicona 
(measuring systems). During a guided tour of the company, they 
were able to see for themselves the high degree of technology and 
the broad spectrum of services off ered by the laser specialists. In 

GTDE MET AT MAPAL IN AALEN 

In March, some 50 representatives of the tool, application and 
system provider branch came to MAPAL in Aalen for this year‘s 
information forum of the GTDE. On the agenda for the confe-
rence were national and international projects on the standardi-
sation of tool characteristics as well as general questions on the 
exchange of data and tool identifi cation. Giari Fiorucci, Head of 
Digital and Logistics Services at MAPAL, presented the new Inter-
net platform c-Com to the participants that allows eff ective data 
management between customers and suppliers for C-parts; Dr. 
Thomas Utz presented the dynamically balanced HSK connection. 
GTDE (Graphical Tool Data Exchange) is a working group of the 
VDMA Precision Tools (German Mechanical and Plant Engineering 
Association) that focuses on the principles for optimisation of 
CAD data exchange. 

MACHINING INNOVATION LAB
IN MODENA/ITALY 

MAPAL is participating in the “Machining Innovation Lab (MIL)“ 
research laboratory of the Italian solution provider, HPE Coxa. 
MIL focuses on the further development of modern production 
processes with regard to the optimum interplay of man, machine 
and software. The research laboratory was set up with the sup-
port of various automotive industry suppliers and scientists. HPE 
Coxa is active as a provider of engineering services in the fi eld of 
automation, in particular for motor sports and aerospace compa-
nies, and also manufactures prototypes and niche products. The 
company‘s headquarters are in Modena, in the immediate vicinity 
of leading manufacturers of motor sports and premium cars. In 
addition to MAPAL, other leading project partners such as DMG 
Mori, Zeiss or Open Mind and the University of Modena support 
the innovative research laboratory.  

the laser laboratory, the guests were able to gain insights into the 
principles of laser technology. The performance of the laser sys-
tems “RayCutter S“ and “Ray Cutter HS“ and of the marking laser 
“RayMarker“ was presented during practical demonstrations. New 
off ers in the fi eld of services and an automated packaging sys-
tem for indexable inserts also attracted great attention. Following 
the tour, the participants took the opportunity for individual con-
sultations with the product specialists. Wolfgang Prem, CEO of
LASERPLUSS, was very satisfi ed with the course of the Technology 
Days: “We were able to welcome a number of potential new cus-
tomers and held interesting discussions on concrete projects with 

numerous participants.“ A further Technology Day 
is planned at LASERPLUSS for the second half of 
2017. 

TECHNOLOGY DAYS AT LASERPLUSS 
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LIGHT-
WEIGHTS 
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Lightweight tools off er numerous 
benefi ts  
 
Particularly in cases where the tool 
weight comes close to the maximum 
capacity of the spindle, the machine 
spindle is subjected to very high loads. 
The high load on the spindle reduces 
the bearing service life, so that lighter 
tools mean a longer service life of the 
spindle. 
 
Non-productive times can also be redu-
ced by the use of lighter tools, because 
a reduction in the travel speed during 
tool changing is not necessary with 
lighter tools. Furthermore, less energy is 
required for the acceleration and dece-
leration of the spindle, since the inertia 
is reduced and the spindle reaches its 
working speed faster. This has a positive 
eff ect on energy effi  ciency – a second 
important reason for lightweight const-
ruction of tools.  

In addition, heavy tools often present a 
challenge for the handling. Tool chan-
ging becomes more diffi  cult, the heavier 
the tools are. The tool weight also plays 
a signifi cant role for measuring devices 
and setting fi xtures. 
 
A further reason for manufacturing 
lightweight tools of elementary im-
portance to manufacturers of preci-
sion tools is the functionality. When 
machining shafts with small diameters, 
for example, external reamers function 
better, the lighter they are. 
 
Diff erent approaches to lightweight 
tools  
 
MAPAL has various possibilities for 
producing tools with lower weight. In 
addition to lightweight materials such 
as titanium, aluminium or carbon fi bre-
reinforced plastics (CFRP), MAPAL em-
ploys welded constructions and additive 
manufacturing for its lightweight tools.  

CFRP elements for reduced weight  

Instead of using steel extensions for 
large bores or bores with large projec-
tion lengths, tools with CFRP elements 
can be employed so that the maximum 
machine weight is not exceeded. The 
low weight thus allows the operating 
range of the machine to be extended. 
But tools with CFRP elements have 
other benefi ts in addition to their low 
weight. By contrast with the steel or 
aluminium tools generally used, the 
advantage of the CFRP design is of 
particular signifi cance for bridge tools, 
as CFRP tools have a very low coeffi  ci-
ent of thermal expansion. Dimensional 
stability and constant precision of the 
tool are therefore assured even with 
fl uctuating temperatures. Readjustment 
and control cuts are no longer necessa-
ry. Despite their size, the tools are easy 
to be installed and removed thanks to 
their low weight. Furthermore, the tor-
sional rigidity of the tools is very high.  

 
The ongoing further development of production systems towards energy and consumption-
reduced and hence more cost-eff ective machining is resulting in two major trends. On the 
one hand, machines are becoming ever lighter and hence more fl exible, and on the other 
hand tools are becoming more complex, often machining several steps, for example, and are 
thus becoming larger and heavier. The fi eld of application for MAPAL tools therefore gives a 
number of motives for making tools lighter.  

t

170529_Impulse 63_EN.indd   45 30.05.17   08:19



Aluminium milling heads for high speeds  
 
Machine tools that run at high speeds also need lightweight 
tools. That is why many of the MAPAL milling heads with repla-
ceable milling cartridges are made of aluminium. 
 
In the Asian region, for example, innumerable small machine 
tools are to be found that are used i.e. for the production of alu-
minium housings. These machines have very precise spindles that 
run at high speeds of up to 33,000 rpm. For the most part, the 
maximum tool weight for these machines is 3 kilogrammes. That 
is due not only to the load bearing capacity of the spindle, but 
also to the centrifugal forces. They become higher, the heavier 
the tool is. If a tool is too heavy at such high speeds, either the 
tool or the spindle will be overloaded.  
 
MAPAL has therefore developed the FlyCutter for such appli-
cations, a milling tool for the fi ne machining of aluminium 
housings. All the diff erent milling head diameters available from 
80 to 160 mm can be mounted on the same milling cutter arbour 
to match the part size. The whole milling cutter with a diameter 
of 140 millimetres together with a BT30 milling cutter arbour, for 
example, weighs just 1.5 kilogrammes. 
 
Welded constructions for large bores  
 
Large tools are needed for the machining of several steps in large 
housings, such as transmission housings, because diameters of 

300 mm and projection lengths of 600 mm are nothing unusual 
in such applications. Even here, however, maximum tool weights 
and maximum tilting moment are limited by the machining 
centres. As the demands on the concentricity and step dimen-
sions are very high, and short cycle times are required in order 
to achieve high cost-eff ectiveness, the steps cannot each be 
machined with a single tool. For such applications, too, MAPAL 
has developed a special tool concept.  
 
Guide pad tools of welded construction are the solution here. A 
thin-walled tube serves as tool body, making the tool both ext-
remely light but also very stable and rigid. The welded construc-
tions have only half the weight of a conventional boring bar. The 
carriers for the blades and guide pads are welded on and support 
one another by means of connecting ribs. That minimises the risk 
of chattering and the tool is still supported even in the event of 
an interrupted cut. And the tool functions with high precision 
even with unfavourable projection lengths, as the resistance to 
bending is very good thanks to the tubular construction and the 
stabilising ribs.  
 
A further option for making these boring tools lighter is to manu-
facture the tool body from titanium.  
 
Additive manufacturing allows for internal voids  
 
The latest technology that MAPAL employs to make tools lighter 
is additive manufacturing. Selective laser melting, the form of 

2 | The weight reduction of tools is one of the advantages that 3D printing
 off ers for tool production. 

1 | The CFRP design is suitable for bridge tools with a diameter between 500 and 3,500 mm. 

1

2
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3D printing employed at MAPAL, is a powder bed-based process. 
Loose metal powder is melted layer by layer onto the areas where 
material is required by means of a laser beam. The part is built up 
from bottom to top. The surfaces that are melted are divided into 
squares in a chessboard pattern. These are melted with statistical 
distribution and not one after another, so permitting a distributi-
on of the heat input. Outside contours and surfaces are machined 
with di� erent parameters, because the machining parameters 
have an impact on the material properties. 
 
Selective laser melting produces practically no scrap. Powder that 
is left over can be used almost completely in the next production 
process. A special hot working steel in powder form is predomi-
nantly used at MAPAL for additive manufacturing. This material 
o� ers a range of benefi ts: It can be welded and soldered, exhibits 
relatively little warpage and is very suitable for hybrid production.  
 
Additive manufacturing allows practically any spacial and 
complex geometries and internal voids to be produced, unaf-
fected by machine clampings, tools or production means. This 
opens up completely new possibilities in many areas. MAPAL is 
one of the fi rst companies in the industry to exploit the possi-
bilities of producing parts with internal voids and signifi cantly 
lower weight, such as in the manufacturing of external reamers. 
Why? When machining shafts with small diameters, external 
reamers function better, the lighter they are. For example, a 
conventionally manufactured steel tool for the machining of a 
diameter of 8.5 mm already weighs 390 grammes. This weight 

and the resulting inertia considerably limit the maximum possible 
cutting speeds. That is why weight optimisation immediately 
leads to signifi cant increases in productivity. Thanks to a spe-
cially developed rib structure inside the tool it is now possible to 
produce these external reamers with a weight of 172 grammes, 
i.e. to more than halve the weight. Machining with the additively 
manufactured external reamers can now be carried out far faster 
and with higher precision.  

 

SUMMARY   

MAPAL o� ers the optimum lightweight tool, adapted to the 
machining application in question and the existing infrastructure. 
The company applies various methods here: For example, tools 
are manufactured from lightweight materials or with compo-
nents made of lightweight materials (titanium, aluminium,
CFRP), employing methods such as welding and additive
manufacturing. ■

3 4

3 | More than 40 blades are used on the 700 mm long fi ne boring tool of welded
 design for the machining of a transmission housing. 

4 | The FlyCutter impresses in particular with its low weight.
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MACHINING TIME REDUCED 
BY 78 PERCENT  
PCD combination tool for the machining of fuel nozzles 

MACHINING TIME REDUCED 

PCD combination tool for the machining of fuel nozzles 

Designing the optimum machining process in a cooperative manner: Kikuwa India Private Limited and MAPAL India. 

In order to reliably and productively manufacture fuel nozzles, MAPAL designed a PCD tool 
especially for this machining operation. 

The Japanese company, Kikuwa, whose 
headquarters is in Tokyo, founded its Indian 
subsidiary 50 kilometres to the north of 
Chennai in 2011. Production started in 
2014. Today Kikuwa India Private Limited 
off ers its customers a wide range of high-
precision aluminium die castings, including 
machining. From the very beginning, Kiku-
wa worked closely with MAPAL in India. In 
addition to the headquarters with the pro-
duction facility in Coimbatore, MAPAL India 
is represented with four further sales and 
service offi  ces in New Delhi, Pune, Banga-
lore and Chennai. Right from the fi rst joint 
project between the two companies - the 
machining of a component for a steering 
housing - the MAPAL solution impressed. 
The use of a PCD tool enabled the produc-
tivity in the machining of the main bore to 
be signifi cantly increased.  

When it comes to boosting productivity, the manufacturer of aluminium die castings, Kikuwa India Private Limi-
ted, relies on its preferred tool partner, MAPAL India. This trust was confi rmed once again when Kikuwa was faced 
with the challenge of reducing the machining time for the manufacturing of fuel nozzles for fuel stations. 
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with the challenge of reducing the machining time for the manufacturing of fuel nozzles for fuel stations. with the challenge of reducing the machining time for the manufacturing of fuel nozzles for fuel stations. 

48 | MAPAL IMPULSE 63

170529_Impulse 63_EN.indd   48 30.05.17   08:19



In 2016, the Japanese company received the order from a leading 
manufacturer of fuel pumps to manufacture the housing of 
fuel nozzles such as those used at fuel stations. The critical part 
of the machining process is the fl ow control area where the 
demands, i.a. on the surface roughness that must not exceed the 
mean roughness depth of Ra= 0,4 µm, are very high. Close to-
lerances also have to be met during machining. The thread with 
the size G1 (thread diameter 33.25 mm) in the mounting surface 
of the delivery tube has to be just as precise. Burrs must be 
absolutely ruled out to reliably avoid the risk of later leaks. The 
machining of these two areas are the two most time-intensive 
steps of the whole process, and account for 70 percent of the 
cycle time for the complete part.  

The parts were to be manufactured in India. It was a transfer 
project from the parent company to Kikuwa India, which came 
with tools from a competitor of MAPAL. A total of four tools 
were used for the two critical machining operations described. 
Although the demanded tolerances were reliably achieved, the 
project managers at Kikuwa were not satisfi ed, because a cycle 
time of 320 seconds was required for the two machining opera-
tions. Far too long for cost-eff ective production. The productivity 
had to be signifi cantly increased for series manufacturing. And in 
such cases, Kikuwa relies on the preferred tool partner, MAPAL.  
“Kikuwa came to us with the challenge of signifi cantly accele-
rating the machining process for series manufacturing,” recalls 
Thanigaraj Sripathy, Managing Director of MAPAL India. MAPAL 
started by analysing the existing process and discovered that 
a combination tool which machines both the fl ow control area 
and the thread off ered the greatest optimisation potential for 
the cycle time, as it would enable the tool changing times to be 
signifi cantly reduced.  

MAPAL therefore designed a PCD tool specially for this machining 
application. As MAPAL produces PCD tools at the site in India, it 
was possible to deliver the new tool in July 2016 - just a short 
time after the initial discussions. The PCD step boring tool has
2 x 4 cutting edges and a PCD circular thread milling cutter on 

the front side. The PCD cutting edges brazed into the tool are 
ideal for reliably machining the aluminium die cast part. The 
unequal pitch of the cutting edges in the boring tool ensures ab-
solutely smooth running during the machining process. Both the 
inlet and the outlet bore of the fl ow control area are machined at 
a spindle speed of 6,000 rpm and a feed rate of 1,500 mm/min. 
And that absolutely within the specifi ed tolerance. “With the 
MAPAL tool, we achieve a mean roughness depth Ra of 0.2 µm - 
a very good surface fi nish. Furthermore, it reliably produces bores 
within a tolerance of 0.01 mm - that is excellent,” says a satisfi ed 
production manager at Kikuwa India, Hidehiro Toyama. 
The company uses the same tool to produce the required thread. 
“We are very pleased with the results of this machining opera-
tion, too. The thread is absolutely burr-free and measurements 
confi rm the high precision,” says Toyama. In addition to the 
precise machining, the MAPAL combination tool also achieved 
the target of signifi cantly reducing the cycle time. And that by no 
less than 78 percent. The Vice President of Kikuwa India, Osamu 
Seiki, emphasises: “We are very happy about the good coopera-
tion with MAPAL, and naturally about the immense increase in 
productivity during the machining of the fuel nozzles that we 
have achieved thanks to the MAPAL tool.” Overall the machining 
time for one part was reduced from 320 to 70 seconds. The ma-
nagers at Kikuwa are unanimous: “Future machining operations 
on such parts will defi nitely be carried out with MAPAL tools”. n
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confi rm the high precision,” says Toyama. In addition to the confi rm the high precision,” says Toyama. In addition to the 
precise machining, the MAPAL combination tool also achieved precise machining, the MAPAL combination tool also achieved 
the target of signifi cantly reducing the cycle time. And that by no the target of signifi cantly reducing the cycle time. And that by no 
less than 78 percent. The Vice President of Kikuwa India, Osamu less than 78 percent. The Vice President of Kikuwa India, Osamu 
Seiki, emphasises: “We are very happy about the good coopera-Seiki, emphasises: “We are very happy about the good coopera-
tion with MAPAL, and naturally about the immense increase in tion with MAPAL, and naturally about the immense increase in 
productivity during the machining of the fuel nozzles that we productivity during the machining of the fuel nozzles that we 
have achieved thanks to the MAPAL tool.” Overall the machining have achieved thanks to the MAPAL tool.” Overall the machining 
time for one part was reduced from 320 to 70 seconds. The ma-time for one part was reduced from 320 to 70 seconds. The ma-
nagers at Kikuwa are unanimous: “Future machining operations nagers at Kikuwa are unanimous: “Future machining operations 
on such parts will defi nitely be carried out with MAPAL tools”. on such parts will defi nitely be carried out with MAPAL tools”. n
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A QUESTION OF

TIMETIME
Sigurður B. Gilbertsson,
Technical Director and co-owner of JS Watch: 

“Attention to every single detail communicates excellence and perfection, and
when you give attention to every small detail, you touch your clients in their emotion. 
Therefore the perfectly engraved case back is extremely important to us.”

The watches from JS Watch. The watch face and the case back with its 
engraving are important elements of the watchmaker’s individual expressive 
language. 

t

170529_Impulse 63_EN.indd   50 30.05.17   08:19



170529_Impulse 63_EN.indd   51 30.05.17   08:19



Watches from JS Watch are extremely popular among fi ne con-
noisseurs worldwide. They value the quality and exclusivity of the 
small watchmaking company from Iceland. Although the model 
families and editions are very limited, the chronometers are gai-
ning an ever-larger fan community due to their uncompromising 
design and technology. That is ensured by master watchmaker, 
Gilbert O. Guðjónsson, and his son, Sigurður Björn, the people be-
hind JS Watch who, with a handful of employees, assemble the 
watches manually and with great attention to detail in the centre 
of Reykjavik. 

JS Watch expects the same enthusiasm for the product also from 
the carefully selected suppliers who deliver components such as 
movements, watch hands and cases to the company. With RM 
Lifestyle from the jewellery and watch town of Pforzheim, die 
Reykjavik-based company has found an equally committed and 

capable partner. The company founded at the end of 2014 has 
successfully devoted itself to the production of high-quality watch 
cases above a batch size of 25. RM Lifestyle laid a crucial founda-
tion stone for its development in this demanding business with the 
investment in an automated system for the engraving of watch 
parts, at the heart of which is a machine from the proven RayDesk 
Series from LASERPLUSS. 

Added value increased with laser engraving 

“We need an engraving that is so precise, uniform and distinctive 
that it can still be easily read even many years later,” says Rolf 
Koch, Managing Director and Co-owner of RM Lifestyle GmbH, lis-
ting the quality characteristics that an engraving has to satisfy for 
him. In the past, his company subcontracted the engraving work 
to specialists from Switzerland who off er their services on the ba-

The production of watch cases of the very highest quality is a passion at RM Lifestyle. Leading 
manufacturers of exquisite watches, such as JS Watch, rely on this quality. RM Lifestyle has 
therefore invested in a tailored and highly automated engraving and marking system from
LASERPLUSS for customised engraving of the elegant case backs. As a result, the company has 
gained independence from external suppliers as well as signifi cantly greater process stability
and fl exibility for itself and its customers.  
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The LASERPLUSS machine from the RayDesk Series is equipped with an optional ring handling 
system that always automatically positions the workpiece optimally to the laser beam so that 
even surfaces with extreme curvatures can be easily marked.  

RM Lifestyle can meet the high demands on the quality of the engraving 
made by JS Watch even with very challenging engraving jobs thanks to 
the LASERPLUSS solution. 

sis of traditional methods such as mechanical engraving with a 
stylus or chemical etching using acids. “Of late, however, we were 
faced with increasing quality problems and missed delivery dates 
so that the desire grew in us to carry out the engraving ourselves, 
and hence to be able to cover and monitor the whole value-added 
chain from the bar material through to the fi nished watch case, 
including engraving, on our own premises,” explains Rolf Koch. 
The managers’ sights quickly turned to laser technology as a pos-
sible solution. It can provide a comparable quality to that of the 
conventional methods, but off ers a range of signifi cant advan-

tages: Laser engraving requires no templates, no tools that are 
susceptible to wear or high clamping forces, and it is faster and 
cleaner than conventional engraving. 

LASERPLUSS wins benchmark 

“We also discovered, however, that very few laser system suppliers 
were able to meet our high demands on engraving quality and 
degree of automation,” says Rolf Koch, looking back to the eva-
luation phase. Four candidates were ultimately short-listed. The t
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company fi nally separated the men from the boys with a test en-
graving. The task was to produce a micro-engraving on the sharply 
rounded edge (a 90° arc) of a ring-shaped case back. 

“One leading supplier didn’t even take up the challenge. A second 
was able to present a very interesting and far-reaching concept, 
but was ultimately also unable to solve the task,” says the ma-
naging director, summarising the results of the trial. Of the two 
remaining candidates, LASERPLUSS had a clear lead. 

High level of automation for optimum results 

That was attributable in particular to the automated workpiece 
(ring) handling with which the RayDesk can be supplied as an 
option, and which always turns the case back into the optimum 
position relative to the laser beam. “Although the other candidate 
off ered a pallet handling system for the automation of the engra-
ving process, but only manual ring handling,” explains Rolf Koch. 
After LASERPLUSS had also declared itself willing to assume over-
all responsibility for the automation of the complete system, from 

Interchangeable adapters 
permit quick changing of the 
workpieces. 

The integrated robot
with tailored gripper from 
LASERPLUSS together with four 
ready loaded workpiece pallets 
allow unmanned operation, 
and hence production around 
the clock. 
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 “The detail and quality of the engraving and the high fl exibility and per-
formance of the LASERPLUSS system make us independent of external 
service providers,” says a satisfi ed Rolf Koch in summary. “It also allows us 
to break into new product areas and fi elds of business, such as contract 
engraving or the manufacture of industrial products.” 

Rolf Koch, Managing Director of RM Lifestyle GmbH

Rüdiger Emrich from LASERPLUSS, RM Lifestyle 
Managing Director Rolf Koch and his laser speci-
alist Christian Gammel (from left to right) all ag-
ree: Laser engraving off ers signifi cant advantages 
over traditional mechanical or chemical engraving 
methods without having to make compromises on 
the quality. 

the automated loading of the workpieces through to the cleaning 
unit, RM Lifestyle placed the order with the laser machining spe-
cialists from Idar-Oberstein and has not regretted the decision for 
one second until today.  

Designed for unmanned operation 

The system commissioned in spring 2016 was designed for auto-
mated 24/7 operation and comprises, in addition to the RayDesk 
with 3-axis ring handling system and a camera, also a buckling-
arm robot, four pallet stations and further functional modules. The 
robot takes the workpiece from the pallet with a gripper specially 
adapted to the application and positions it under the camera. “The 
camera system integrated into a housing with special lighting is 
deliberately located outside the RayDesk, because then the time 
necessary for the measurement impacts only the non-productive 
time of the operation and not the machining time,” explains Area 
Sales Manager Rüdiger Emrich, who initiated and coordinated the 
project at LASERPLUSS. 

When the camera has determined the orientation of the workpiece 
using the bores in its case, the robot places the workpiece into the 
ring handling system of the RayDesk. On the basis of the orien-
tation, the RayDesk then calculates the individual starting point 
for the engraving so that the laser can start engraving quickly 
and absolutely precisely immediately after the case back has been 
placed into the ring handling system. 

Proven design with customised add-ons 

“The whole system consists essentially of components already 
tried and tested in other applications, such as the RayDesk, the 
robot or the external camera and our operating software, that was 
expanded by us to include the customer-specifi c components,” 
explains Rüdiger Emrich. “We attached great importance to maxi-
mum integration so that the operator can, for example, program 
the robot via the RayDesk software.” 

“Operation of the system was so perfected by LASERPLUSS that we 
can intervene exactly where we wish to, and the software handles 
the rest,” confi rms Christian Gammel, responsible for operation 
and programming of the system at RM Lifestyle.  

Engraving and cutting: From one-off  to series production 

The system is nevertheless so fl exible that the ring handling sys-
tem can be removed in a few simple steps and the RayDesk can 
then, for example, be loaded directly with complete pallets. In this 
mode, the integrated cameras of the laser marking system takes 
over the duties of the external camera. It is also possible to load 
the system manually to allow quick production of one-off  parts or 
for engraving trials. The laser source is so powerful that the laser 
can even be used for cutting of thin metal sheets. n
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   IMPROVE QUALITY 
        REDUCE COSTS 
BOOST PRODUCTIVITY 
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Improve quality, reduce costs, boost productivity – tho-
se are keywords with which production managers and 
buyers in modern manufacturing facilities are constantly 
faced. And for high-output facilities, there is another 
equally important keyword: Process reliability. These 
drivers create, in turn, demands on the suppliers of tools 
and other process media that frequently lead to innova-
tions. As a full-liner for tool and clamping systems with a 
focus on close customer relations based on partnership, 
MAPAL supplies its customers with a high-performance 
system of tool and chuck that guarantees process relia-
bility and achieves the highest possible cost-effectiven-
ess. The production of chucks by additive manufacturing 
has opened up completely new combination possibilities 
here. It is possible today, for example, to adapt the hyd-
raulic chuck individually to the intended application in 
such a way that a standard shank tool can be used. The 
tool exposed to the wear is employed in the - less costly 
– standard version and the chuck is designed to meet the 
needs of the application in order to provide an optimum 
overall solution for the demands. 

   IMPROVE QUALITY 
        REDUCE COSTS 
BOOST PRODUCTIVITY 

APPLICATION-ORIENTED 
HYDRAULIC CHUCKS FOR 
GREATER COST-EFFECTIVENESS 

t
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Additive manufacturing pushes back 
the boundaries of hydraulic clamping 
technology 

Of the many available clamping systems, 
the hydraulic clamping technology gives 
the greatest consideration to the factor of 
accuracy. Until now, however, the bra-
zed joint between sleeve and tool body 
of hydraulic chucks has been a limiting 
factor with respect, for example, to chuck 
geometry, heat resistance and torque 
transmission. But additive manufacturing 
pushes back these boundaries significantly 
by allowing the chuck to be manufactu-
red “in one piece” and enabling hydraulic 

clamping technology to be more widely 
employed.  

Hydraulic chucks from MAPAL with 
optimum thermal stability 

Pioneering developments in the coating of 
tools are enabling more and more machi-
ning operations to be carried out without 
the use of cooling lubricants. Even milling 
operations can be performed dry or with 
minimum quantity lubrication today. No 
problem for the tools used, thanks to 
innovative coatings. As a result, the focus 
of the development work is now turning 
to the thermal stability of the tool holders. 

MAPAL has been intensively optimising 
the thermal stability of hydraulic chucks 
for many years. The HTC chucks, for 
example, guarantee optimum operating 
conditions at process temperatures of up 
to 170° C at the tool shank.  
 
MAPAL has thus sustainably pushed back 
the boundaries that used to exist for 
hydraulic chucks with respect to torque 
transmission, heat resistance and also 
process reliability. The factor “application-
oriented chuck” can therefore now also 
be taken into consideration in the process 
design, because until now high-perfor-
mance chucks were limited not only in 
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their application spectrum, but also as 
far as the range of these mass products 
was concerned. The design “special tool + 
matching chuck” is therefore now the rule. 
“In some cases we can turn round this 
design principle today, thanks in particu-
lar to the possibilities offered by additive 
manufacturing,” says Jochen Schmidt, 
Product Manager Clamping Systems. “We 
can decide flexibly whether it makes more 
sense to work with a standard milling cut-
ter or drill and to design the chuck for the 
specific application in order to get closer 
to the workpiece, and achieve an equally 
reliable process result.” 
 

A classic example here is a milling 
operation using a solid carbide milling 
cutter and hydraulic chuck. The defined 
dimensions of the standard chuck made 
it necessary to use a solid carbide milling 
cutter with overlength in order to be able 
to reach and machine the contour to 
be milled. The use of a special hydraulic 
chuck with a long, lean contour offers 
several benefits: The milling cutter in the 
short standard version is far less expensi-
ve; the short shank length allows milling 
with far higher cutting rates, and the 
surface quality is improved thanks to the 
reduction in vibration. Overall the new 
design achieves a longer tool life.  
 

“Longer, leaner, more stable – those are 
the main considerations at the moment 
when it comes to the adaptation of hyd-
raulic chucks,” explains Jochen Schmidt, 
summarising the possibilities from the 
design point of view. “In recent months, 
however, we have solved a wide range 
of other individual challenges with our 
customers that were inconceivable in that 
form just a few years ago.” 
 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Long tool holder 
Standard solid carbide tool 

Co
st

s

Standard tool holder 
Special solid carbide tool, extra long 

An exemplary calculation shows that the higher procurement costs of 
an application-optimised chuck with standard tool compared with the 
use of a standard chuck with special solid carbide tool are recouped 
after just eight tool changes.  

The HTC chuck with lean contour for the direct chucking of small diame-
ters makes hydraulic clamping systems also suitable for the micrometre 
range. 

MAPAL produces application-oriented chucks in one piece thanks to additive manufacturing. 

t
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LONGER, 
LEANER, 
MORE STABLE 

EXAMPLE 1
 
Integrated radial adjustment in the collar for use on high-
productivity machines 

Eight bores with identical length alongside one another in 
a valve housing are machined simultaneously on a transfer 
centre. The eight PCD boring tools were originally mounted in 
shrink chucks. In this combination, however, the exact length 
adjustment of the boring tools was an extremely time-intensive 
factor. MAPAL’s newly developed hydraulic chucks improved the 
machining process in several ways here: They can be clamped 
and released more easily via the screw actuator, and the radial 
adjustment was integrated into the collar. The length adjust-
ment can thus be performed easily, quickly and precisely in the 
machine – a significant advantage over the shrink chucks. In 
addition, the change in length of the tools after reconditioning 
is easier to compensate thanks to the radial adjustment. 

EXAMPLE 2
 
Double hydraulic clamping system 

Using a high-precision inward and outward-acting hydraulic 
clamping system, MAPAL has combined the machining of the 
plate spring seat and blind bore for valve seat ring and valve 
guide of an aluminium cylinder head. The modular design of the 
combination tool with a Tritan-Drill with three cutting edges 
for the blind bore and a ring-shaped, PCD countersinking tool 
with three cutting edges for the valve seat ring ensures that the 
tools for both operations can be replaced separately from one 
another and separately from the tool body, depending on their 
degree of wear. Thanks to the integration of an inward/outward 
hydraulic clamping system, tool changing is also very simple. 
Only one actuation is necessary to clamp ring and countersink. 

MAPAL offers the optimum hydraulic clamping 
chuck for every application and all the different 
types of connections.
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EXAMPLE 3

Tool chuck with integrated coolant circuit  

The new possibilities in tool clamping technology are also em-
ployed in “exotic” applications. During friction stir welding, for 
example, the rotating tool is inserted into the material and then 
moved between the two aluminium workpieces to be joined. 
The high process temperatures cause a plastifi cation of the 
material, and on cooling a solid, vacuum-tight joint is produced. 
One issue here, however, is that the process heat is transmitted 
via tool and clamping chuck into the spindle and can result in 
an expansion of the spindle. Slipping is therefore possible in an 
axially non-fi xed SK connection.  

And cooling is a further problem factor, because then, the spind-
le clamps the possibly slipped clamping chuck so that it can no 
longer be removed. The follow-on costs of such a scenario are 
immense; an alternative solution was urgently needed. For this 
application, MAPAL manufactured a tool chuck with integrated 
coolant circuits and Weldon mounting. The internal air supply 
comes through the spindle, and can be very delicately regula-
ted. The whole system is stable during the friction stir welding 
process. See also report “Additive manufacturing of creative 
clamping technology” – page 10. n

1

3

2

SUMMARY 

Integrated cooling ducts, double chucking, 
additional adjustment possibilities, alternative 
tolerances or avoidance of tool restrictions 
– the boundaries of what is feasible in the 
design of hydraulic chucks have been sig-
nifi cantly pushed back. In cooperation with 
the customers, innovative and application-
oriented solutions are found which also give 
considerable impetus to the further deve-
lopment of the standard range of hydraulic 
clamping technology. 
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EINS | ZWEI | DREI | VIER | FÜNFMAL

MAPAL Application Engineer Markus Götzelmann (left) discusses the application of the
replaceable head drill TTD with a diameter of 41 mm with Michael Pfi tzer, head of the milling 
shop at HKR. 
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Cooling is one of the most important aspects for achieving short cycle times during the 
production of injection mouldings. The time it takes before a part is cold enough to be 
removed from the mould is already defi ned during the design of the injection mould 
with the specifi cation of the cooling circuits. Connecting bores are required to join the 
necessary cooling bores, the risers, into a circuit.  With the use of the replaceable head 
drill TTD, the mould maker HKR Werkzeugtechnik GmbH can now drill i.a. these risers fi ve 
times faster than to date.  

COOLING BORES 

5 TIMES FASTER5 TIMES FASTER5 TIMES 5 TIMES FASTER5 TIMES FASTER5 TIMES FASTERFASTER

t
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A vast array of injection moulds - for air bag housings, door 
linings for trucks, for the housings of cordless drills or the centre 
consoles of cars - can be found in the production and assembly 
shop at HKR Werkzeugtechnik GmbH in Spraitbach, Baden-Würt-
temberg in Germany. With its 60 employees, the company foun-
ded in 1994 has specialised in the production of injection moulds 
up to a weight of 20 tonnes. The tool steel 1.2738 commonly 
used in the production of plastic injection moulds is predomi-
nantly employed here. “50 to 70 moulds leave our workshops 
every year,” says Managing Director Rolf Schürle. The majority of 
these are moulds for the interior outfi tting of cars. “These parts 
are becoming larger, more and more complex and have thinner 
walls,“ explains Schürle. The production of the moulds is also 
becoming correspondingly sophisticated.  

Process reliability is crucial 

The company produces on average two moulds per order with 
a value not seldom well into six digits. The added-value chain 

is correspondingly long. A steel blank passes through numerous 
machining and assembly processes before it becomes a complete 
mould. And even the slightest fl aw in the mould is later visible 
on the surface of the plastic moulding. Repairs are possible to 
only a limited extent. If scrap is produced, then it is very expen-
sive scrap. “It is therefore obvious that the focus is particularly 
on process reliability in all the machining steps,“ emphasises 
Schürle.  

A large number of preliminary steps have already been performed 
before, for example, the cooling and connecting bores are drilled 
in the workpiece. “For the cooling and connecting bores, the 
surface fi nish is of secondary importance,” says Schürle. Never-
theless, the connecting bores with a diameter of 18 mm that are 
drilled after the cooling bores with their diameter of 12 mm, are 
particularly challenging: “We are faced with large drilling depths 
and, due to the cooling bores that have already been drilled, 
we have numerous interrupted cuts.“ All preconditions that can 
favour jamming or breaking of a drill. “A broken drill that jams 

COMPETENCE AND SUPPORT IMPRESS 

SPECIAL OPERATION,
SPECIAL MACHINE: 

Machine tool manufacturer:  SAMAG Group 
Machine including tool break surveillance: TFZ 2L-1000 
Coolant pressure: max. 90 bar 
Coolant fl ow: max. 90 l/min 

TOOL BREAK SURVEILLANCE 
Production of injection moulds is becoming more sophisticated. In addition to optimum tools, a powerful machine tool is also necessary. 
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in the workpiece is naturally the worst case, because the part 
can then generally no longer be used,” explains Schürle. HKR 
Werkzeugtechnik employed predominantly single-lip drills for 
these demanding drilling operations. Although these produced 
the desired result, the company was nevertheless faced with very 
long machining times and high tool wear.  

Mastering di�  cult drilling situations 

The contact between HKR Werkzeugtechnik and MAPAL was 
made around two years ago through the use of a fi ne boring tool. 
The responsible application engineer at MAPAL, Markus Götzel-
mann, brought in the idea of using the replaceable head drill TTD 
for the production of the connecting bores. With the TTD, the 
cost-intensive carbide is limited to the tool head, but the drill is 
in no way inferior to a monolithic tool. The very stable connec-
tion permits an optimum torque transfer and at the same time 
achieves high changeover and radial run-out accuracies. The TTD 
produces good results even under di�  cult drilling conditions. This 
is attained i.a. due to the fact that the drill head has optimum 

centring properties. The specially designed drill head geometry 
also ensures ideal chip formation and reliable discharge of the 
chips into the chip spaces of the TTS holder.  

Even at cut interruptions due to transverse bores, the drill con-
tinues to run smoothly thanks to the three guiding chamfers. It 
is therefore the optimum drill for the drilling operations at HKR 
Werkzeugtechnik GmbH. 

Tests in the MAPAL R&D department convinced Rolf Schürle to 
use the double cutting edge drill for the machining of the in-
jection moulds. With very good results. “We drill the connecting 
bores with the 18 mm TTD - and can drill with fi ve times the feed 
compared with the single-lip drill,“ says an impressed Michael 
Pfi tzer, head of the milling shop at HKR. Only one-fi fth of the 
previous machining time is now needed. That is a great saving 
with up to 100 bores per part. In addition, the drill head can be 
changed directly on the machine. “That helps us save even more 
time,“ says Pfi tzer.  

COMPETENCE AND SUPPORT IMPRESS 

TOOL BREAK SURVEILLANCE 
Competence and support from MAPAL‘s (from left) Marc Wagner and Markus Götzelmann impress Rolf Schürle and Michael Pfi tzer. 

▼
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Various holder lengths in use 

The connecting bores all have di� erent drilling depths because 
they follow the contour of the injection mould. For this reason, 
various holder lengths of the TTD are used at HKR Werkzeugtech-
nik. Pilot bores for deep hole drillings and connecting bores with 
smaller drilling depths are produced with a length of 8xD. As a 
deep hole drill, the TTD is used in the lengths 12 and 18xD. All 
the drills are operated with a cutting speed of 80 m/min and a 
feed rate of 0.2 mm per revolution. 

As the replaceable head drill TTD proved to be e� ective with the 
connecting bores, HKR now uses it also for other drilling opera-
tions. In the diameter 41 mm, for example, the mould maker uses 
the drill to produce the nozzle bores for the plastic injection. In 
the past the bores had been produced by drilling, circular milling 
and fi nally fi nish boring to produce the necessary diameter. Today 
the bores are drilled in the solid material and then fi nish-bored. 
“In the meantime we use the replaceable head drill TTD for the 
production of almost all our moulds,“ emphasises Schürle. “We 
are very satisfi ed with the speed and process reliability of the 
machining.“ 

Competence and support impress 

HKR Werkzeugtechnik is impressed by the MAPAL competence 
when it comes to drilling from the solid. “When MAPAL presented 
the new deep hole drills for the small diameter range at the AMB 
2016 in Stuttgart, I immediately contacted Markus Götzelmann 
about them,“ recalls Schürle. At that time there was no comple-
tely satisfactory solution at HKR for deep bores with diameters 
of 3 and 4.5 mm in hardened parts with 50 HRC, for example for 
ejector bores that have an H7 guide over a length of 3xD. “If we 
drilled before hardening, we had problems with the position after 
hardening. If we drilled after hardening, we had to constantly 
regrind the single-lip drills,“ recalls Pfi tzer. The new solid carbide 
deep hole drills were quickly implemented at HKR. Today the 
ejector bores are drilled after hardening. “The clearance bores are 
great,“ says a pleased Michael Pfi tzer. “And with around 80 bores, 
the tool life is also impressive,“ adds Rolf Schürle. 

The companies are currently expanding their cooperation also in 
the fi eld of milling. “We are looked after completely by MAPAL. 
Trials are performed until the optimum tool with the optimum 
coating tailored exactly to our machining operations has been 
found for us,“ explains Schürle. At the moment, contour and face 
milling cutters from MAPAL are undergoing tests at HKR Werk-
zeugtechnik. ■ 
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Up to 100 connecting bores are drilled into
the injection moulds with the MAPAL drills. 

The moulds produced by HKR are becoming 
more and more sophisticated. This example 
shows a mould for a car seat shell. 

The complexity of the mould is also refl ected in the complexity of the coolant circuit, 
as can be seen in this example of a car centre console. 
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MAPAL SPOTLIGHT

Dr Georg Kress founded MAPAL in 1950 when he took over a small, 
ailing company. The early years were marked by the defi nition of 
the product range, the right fi nancing and the right employees. A 
crucial event in retrospect was the visit by an Italian inventor in 
1954 with his reamer with a clamped and adjustable blade and at 
least two guide pads arranged round the circumference that had 
already been rejected by 20 German precision tool manufacturers. 
Contrary to the advice of his experts, Dr Kress bought this patent 
and was not disheartened by the initial failure of the reamer –

 quite the opposite: This was motivation for intensive development 
eff orts that ultimately led to success. 
 
The necessity to conduct constant research and development and 
to sell this – at that time – exotic tool have had a lasting impact 
on MAPAL. Looking for direct contact with the customer, demon-
strating the tool in the customer’s works, giving con-sideration 
to customers’ wishes in the further development – all these have 
been vital factors in the day-to-day work ever since the time of 
the original reamer. 

[ ADJUSTABLE ]
 [ REPLACEABLE ]

[ TURNABLE ]

[ INDIVIDUAL ]

Diameter and back taper can be set with µ precision
to the machining application in question. 

The blades are replaceable. 

The blades have two, later also six, cutting edges
for optimum use of the cutting material. 

The reamers are adapted precisely to the diameter, cutting material
and tolerance requirements of the machining application. 

THE ORIGINAL REAMER THE ORIGINAL REAMER THE ORIGINAL REAMER 

Dr Georg Kress founded MAPAL in 1950 when he took over a small, 
ailing company. The early years were marked by the defi nition of 
the product range, the right fi nancing and the right employees. A 
crucial event in retrospect was the visit by an Italian inventor in 
1954 with his reamer with a clamped and adjustable blade and at 
least two guide pads arranged round the circumference that had 
already been rejected by 20 German precision tool manufacturers. 
Contrary to the advice of his experts, Dr Kress bought this patent 
and was not disheartened by the initial failure of the reamer –

 quite the opposite: This was motivation for intensive development 
eff orts that ultimately led to success. 

The necessity to conduct constant research and development and 
to sell this – at that time – exotic tool have had a lasting impact 
on MAPAL. Looking for direct contact with the customer, demon-
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