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Dear readers,
Dear business associates,

The new year has just started and we would like to take this opportunity 
to wish you every success, the best of luck and above all good health for 
the year ahead. We look forward to continued partnership-based colla-
boration with you and hope we will undertake many projects together.
Last year we again developed numerous innovations both in the area of 
process solutions and in the standard area. We presented these innova-
tions at the AMB trade fair in Stuttgart and they are now available in 
series production. We are particularly proud of the TTD-Tritan-Drill, 
a triple-edge replaceable head drill especially for machining steel. 

The drill geometry with three cutting edges significantly increases the 
process reliability. Machining times can be significantly shortened using 
the TTD-Tritan-Drill, and that with increased tool life. Furthermore, the 
replaceable head system makes the drill very economical. 

A further focus of our development work was in a very different area. 
We have intensively addressed the topic of digital transformation and 
here developed a solution that goes beyond tools. With c-Com we are 
making possible an open, independent platform for complete C part 
management. To demonstrate a high degree of openness and manu-
facturer independence, we have involved a strong partner with very 
extensive expertise in the area of programming and software know-how. 
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We are talking about SAP. In this way we are ensuring that it is not a 
specifically developed, that is proprietary MAPAL system, but that it 
will be open for all from the start. As such we are a significant step 
ahead of all other comparable approaches in the sector. Maintaining 
our lead and bringing the system to market maturity is planned for the 
second quarter of 2017.

Some active pilot customers from medium-sized businesses to major 
international enterprises from a very wide range of sectors such 
as automotive, aerospace and mechanical engineering are already 
working with c-Com today. We are pleased about the broad interest 
this development has generated; this interest leads us to conclude that 

we are meeting exactly the needs of industry for the digital future. An 
open cloud-based solution for complete C part management.

See for yourself the advantages of c-Com. You will find initial informa-
tion on the website www.c-com.net. 

We hope you enjoy your reading

Dr. Dieter Kress  Dr. Jochen Kress
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Hans-Georg Laukötter (51, picture left) has 
taken over the leadership of the sales area 
Northern Germany/Denmark. He is taking over 
from the former area sales manager Klaus 
Peter Stender. Stender has decided to with-
draw gradually from professional life and to 
work part-time. He will support Hans-Georg 
Laukötter in his new position. Before he was 
appointed area sales manager, Laukötter was 

Dr. Jürgen Fronius - Head of Research and 
Development, PCD tools

Dr. Jürgen Fronius is head of the newly created 
research and development area in the Compe-
tence Centre for PCD tools. The mechanical 
engineer is also responsible for the further 
development of tools, tool designs, machining 
concepts and tool components. The introduc-
tion of new production technologies and 
manufacturing processes is also the responsi-
bility of Dr. Fronius. He has worked in the 
precision tool sector for 13 years, seven of 
those years in a management function. He 
obtained his doctorate at the Institute for 
Machine Tools at the University of Stuttgart. 
 

Timo Staiber – 
Production Manager PCD tools

On 1 December 2016, Timo Staiber took over 
the management of production in the Pforz-
heim works. The graduate mechanical engineer 
is responsible for the three production lines: 
standard tools, new tools and repair tools. He 
is also responsible for quality management, 
maintenance and technical training.

Before taking up this post, Staiber was already 
in a management function. He will use his 
extensive specialist and sector knowledge to 
further the development of competence centre 
for PCD tools and to adapt the production 
volume to the growing market demand.

Leander Bolz – 
Head of Sales, PCD tools  

On 1 January 2017, Leander Bolz took over 
responsibility for the sales of PCD tools in the 
Pforzheim works. Bolz manages the areas of 
market development, tool technology and 
application engineering. The focus of his post 
is the systematic expansion of marketing 
efforts. Bolz has profound product and market 
knowledge. In recent years he has worked in 
various key functions in the Competence 
Centre for PCD tools, including Head of Design, 
Head of Tool Technology and Key Account 
Manager for PCD tools.
 

responsible for the regions Schleswig-Holstein, 
Hamburg and Denmark as a technical sales 
consultant. He studied mechanical engineering 
and then worked in tool design and NC 
programming at a large organisation. He has 
worked on the road for twelve years and 
therefore has extensive experience in customer 
support.
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Hans-Georg Laukötter and Klaus Peter Stender – changeover in the area sales management 
of Northern Germany and Denmark
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CEREMONY 
FOR 20 YEARS OF

2

The mood was harmonious and the guests evidently in good spirits. 
MAPAL KK celebrated its 20 years history on the fringes of JIMTOF. 
Founded in 1996, the Japanese subsidiary has developed into a suc-
cessful mainstay in the Far East. 120 guests of honour took part in the 
anniversary celebration in the Tobo Levant Hotel in Tokyo. The guests 
included the managing directors of the large Japanese machine tool 
manufacturers, senior managers and representatives from other sectors 
of industry, as well as long-standing partners from science and society. 
In their speeches, the speakers articulated their satisfaction with the 
close, friendly relationships and expressed their tanks for the good 
collaboration.

MAPAL KK IN JAPAN

1 |  Pleased to see each other again: Dr. Jochen Kress (left) and Professor Shinji Shimizu. 
 Prof. Shimizu lectures at the University of Keiō in Tokyo.
2 | Good business partners who also get on very well together outside day-to-day business.

3 | Achieving success together: Dr. Jochen Kress (Member of the Executive Board at MAPAL), 
 Toshiyuki Funabashi (Managing Director MAPAL KK) and Armin Kasper (MAPAL Sales Direc  
 tor Asia) (from the left) demonstrated their joint commitment.
4 | Group photograph on the 20th anniversary of the Japanese subsidiary: the senior 
 management from MAPAL KK and MAPAL Aalen celebrated with a large number of guests   
 of honour.

1
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On the road to digital transformation

The collaborative open cloud platform c-Com developed in co-operation 
with SAP was the highlight of the AMB 2016 trade fair. „We were over-
whelmed by the very positive resonance and the many enquiries about 
pilot projects“, sums up Dr. Jochen Kress. 

c-Com is also a flagship project for development partner SAP, as is de-
monstrated by, among others, the major presence of the topic in the 
related IT media and presentations at the most important SAP events 
in autumn 2016. Dr. Jochen Kress and MAPAL‘s CDO Dr. Peter Gantner 
made presentations on c-Com at the DSAG annual congress in Nurem-
berg (German-speaking SAP user group) in front of more than 4,500 
participants, at the SAP CXO Summit in Munich and the SAP Innovation 
Day online conference that more than 80,000 users were able to watch 
via video conferencing. In addition, c-Com has been added to the refe-
rence customer programme operated by SAP consultants and in this way 
will also become more widely known and further promoted.

Dr. Jochen Kress: 

„An excellent affirmation for us that we 
are on the right path into the future with 
this development. We have achieved a 
significant competitive advantage and are 
working hard on completing the develop-
ment of c-Com“. 
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MAPAL networks customers and suppliers 
via SAP HANA Cloud Platform

Digital tool management makes possible intelligent IoT scenarios

Guest article by Dr. Andreas Schaffry, previously 
released on www.computerwoche.de on November 26th, 2016

The manufacturer of precision tools, MAPAL, networks customers and 
suppliers using “c-Com” based on the SAP HANA Cloud Platform. In 
this way tool-related processes can be designed so they are simpler 
and more transparent, and intelligent IoT scenarios realised. Procure-
ment costs are reduced and maintenance is optimised.

Milling, turning, drilling, reaming, grinding, clamping: the machining of 
metal workpieces and fibre-reinforced plastics, for example in the au-
tomotive and aerospace industry or in machine and plant engineering, 
requires very high accuracy. The exact machining of workpieces is indis-
pensable to ensure the quality of the end-product, irrespective of whether 
the issue is a gearbox, an engine, brakes or suspension components.

Tool data management is not particularly efficient

In turn, this machining requires highly precise tools, tailor-made custom 
tools as well as innovative machining solutions, as are offered by MAPAL 
Dr. Kress KG in Aalen, Baden-Württemberg. The international, owner-ma-
naged organisation achieved a turnover of 540 million euros with 4,800 
employees in 2015. As „the customer‘s technology partner“, MAPAL is 
very familiar with the customer‘s requirements for the tools and supports 
the customer with comprehensive services from engineering, through tool 
logistics, servicing and maintenance, to training their staff.
So that production can work efficiently, the right tool must be at the right 
machine, at the right time, and must be optimally set. This requires the 
efficient management of all tools and tool-related data. „This aspect re-

presents a major challenge for manufacturing companies, above all if they 
produce on several sites. Here there is still lack of capability“, explains 
Dr. Jochen Kress, Member of the Executive Board at MAPAL Dr. Kress KG. 
Furthermore, the effort and costs for the procurement of tools are dispro-
portionately high in many cases if you consider that, as C parts, they only 
make up a small portion of the total purchasing volume - as a rule in the 
single-digit percentage range.

Digitally networking customers and suppliers

MAPAL wants to rectify this problem with the open cloud-based plat-
form c-Com, which is based on the powerful, scalable, secure Platform-
as-a-Service (PaaS) solution SAP HANA Cloud Platform; c-Com has been 
developed in close co-operation with SAP. Very much in keeping with 
Industry 4.0, customer and supplier can be digitally networked via c-Com 
and jointly maintain and use tool-related data based on clearly defined 
rules and access rights. „With this digitisation without preconditions“, 
says Dr. Jochen Kress, „the concept of the sharing economy is applied to 
tool management.“

The open platform combines all the information on a tool, that is its mas-
ter data, movement data, process data and inventory data centrally on a 
SAP HANA database in the cloud. In this way the data can be coherently 
managed with high quality over the entire life cycle and always kept up-
to-date. As the end users at the customer and the supplier, for instance 
in purchasing and production planning, work with the same data, a level t



10%

90%

of transparency never seen before is achieved; this transparency can be 
utilised in many ways commercially and promises real added value.

Optimising purchasing processes and inventory

Using c-Com, purchasing can now harmonise the procurement of tools 
and also other C parts across sites and therefore also procure with gre-
ater cost efficiency. For comparison: on the usage of a conventional 
purchasing platform, the tool-related data must be added and maintained 
several times, as the customer and supplier each manage the data in their 
own ERP system. If one of the two updates the data, but the other does 
not, the partners will work with different data and there will be misunder-
standings that cause confusion and that, in some circumstances, can only 

be clarified with considerable effort involving telephone calls or e-mails.
Furthermore, c-Com immediately provides information on excess stock or 
shortages. In this way the tool inventory can be optimised and the usage 
of the tools in production can be planned efficiently. As a consequence 
unnecessary, expensive capital commitment in the stores is reduced, at 
the same time the risk is reduced of a production stoppage that could 
quickly become critical for the business.

Tapping potential with benchmarks

Up to now the individual sites have recorded their tool data in different 
tools or even still on paper. The manual transmission and compilation 
of this information for comparative analyses is then labour-intensive, 

Experience the efficiency 
of C-parts management

Tools make up only a small portion of the total purchasing volume. The efficient ma-
nagement of all tools is therefore all the more important.

c-Com is synonymous for user friendliness. This 
includes the usability on mobile devices and 
interesting features like the simple documenta-
tion of errors or measurement results directly in 
the application.

Purchasing volume

Procurement effort
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error-prone and uneconomical. The central management of the tool 
data now opens up the possibility of preparing benchmark comparisons 
between individual sites and exploiting options for the standardisation 
and optimisation of the machining processes.

The comparison of technical solutions and machining parameters for 
identical workpieces within the company can, for instance, provide in-
formation on why a boring, milling or grinding tool has different tool 
lives on the individual sites. In this way cross-site best practices for 
machining the same workpieces can be established and therefore the 
costs for the machining processes reduced.

In turn, via c-Com a supplier can offer the customer new services for 
the tools, even during the development phase, and document the re-
sults of trials on the platform and make them available to all.
.
Creating a „data highway“ for tool management

„Originally it was our idea to develop c-Com as a neutral platform that, 
as a ‚data highway‘, makes possible the quick exchange of tool-related 
information between suppliers and customers“, explains Dr. Jochen 
Kress. The only option worth considering for the technical implementa-
tion was a cloud-based solution. After intensive checks on comparable 

Digital tool management ma-
kes possible intelligent 
IoT scenarios

c-Com offers customers and suppliers a platform for networ-
king in the context of Industry 4.0.

Guest article by Dr. Andreas Schaffry, previously released on www.computerwoche.de on November 26th, 2016

t



platforms, SAP HANA Cloud Platform was found to be the most suitable 
for this purpose. The Platform-as-a-Service (PaaS) product provides the 
necessary open, future-proof technologies and offers the possibility of 
working with modern, intuitive-to-use HTML5-based user interfaces.

All data are saved in SAP computer centres in Germany such that data 
protection and data security are safeguarded at all times. The necessary 
link between the open cloud-based platform c-Com and a back-end sys-
tem, irrespective of whether SAP or non-SAP software, can be prepared 
quickly and with little effort with the aid of the SAP HANA Cloud Plat-
form integration services and thanks to the API management technology. 
An important issue in the decision for SAP HANA Cloud Platform was, 
however, also the fact that many MAPAL customers already rely on SAP 
software for their business processes.

As agile as a start-up

From kick-off to commissioning the beta version of c-Com took only six 
months. This was due not least to the goal-orientated, partnership-based 

co-operation of the small project team comprising MAPAL employees and 
experts from SAP Digital Business Services.

The agility and the flexibility during application development with SAP 
HANA Cloud Platform in particular impressed those responsible. „Du-
ring application development we are now as agile as a start-up and can 
quickly prepare the necessary apps for special requirements in tool ma-
nagement. The related ideas can now be implemented directly in the form 
of a mock-up thanks to agile methods such as DevOps. The time-consu-
ming preparation and agreement of comprehensive specifications are no 
longer required“, explains Dr. Peter Gantner, Head of Corporate Processes 
and Operations and Chief Digital Officer (CDO) at MAPAL Dr. Kress KG.

Simply retrieving tool data via an app

Particularly in the times of the digital revolution, this high degree of fle-
xibility is an invaluable advantage. Together with experts from SAP and 
Apple, the MAPAL specialists for instance very quickly developed and 
placed in operation a native app for the Apple iOS operating system based 

Optimised purchasing 
with c-Com
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A cloud-based platform for managing and distributing relevant data on C parts between customers and suppliers.

on SAP HANA Cloud Platform; this app efficiently supports tool managers 
during their daily work.

All information on the tool, for instance the number of grinding and shar-
pening processes or the tool lives, can now be retrieved at any time and 
anywhere using this app, which is also child‘s play to use; the data are 
clearly displayed on a modern iOS user interface. Based on the values 
displayed, the tool manager can identify, among other issues, whether the 
tool needs to be re-sharpened or replaced.

Problems encountered during visual inspection can be documented with 
the aid of the camera function on the mobile device and transmitted with 
the service report to the supplier without delay; the app also supports the 

tool manager during the preparation of the report with pre-defined text 
blocks. If it is necessary to replace the tool, an order requirement can be 
generated in the SAP ERP system at the press of a button, which is seam-
lessly linked to the mobile app, and then converted into an order.

Reducing tool costs with IoT

To ensure correct identification and traceability, every tool has a data 
matrix code. In this way a „digital twin“ of the physical product is pro-
duced that connects the real and the virtual world to form an Internet 
of things, services and data and makes possible Internet-of-Things 
(IoT) scenarios with self-controlling work processes. Withdrawals from 
a tool dispensing system that is connected online using c-Com and t

Advantages:

Guest article by Dr. Andreas Schaffry, previously released on www.computerwoche.de on November 26th, 2016



Reduced tool costs

“Save costs with c-Com”
Giari Fiorucci, Head of Digital and Logistics Services

© Siemens AG, 2016

SAP HANA Cloud Platform can be recorded fully automatically; the 
necessary re-ordering is triggered via the c-Com platform directly in 
the customer‘s ERP system, without manual intervention. In this way it 
is ensured that the necessary tools are always available in the correct 
quantities.

If a tool is equipped with a data matrix code or optionally also with an 
RFID transponder, it is also possible to completely document its trans-
port routes and all maintenance processes - repair, reconditioning or 
the modification of the length, diameter or cutting edge geometry - 
and maintain a transparent overview. This is an important prerequisite 
for instance for optimising re-grinding cycles, for replacing the tool 
at the right time and, last but not least, for calculating the tool costs 
very precisely and, in the best case, even for reducing them.

Exploiting the possibilities

„The possibilities that SAP HANA Cloud Platform opens up here in con-
junction with IoT technologies are almost limitless. It is up to us to exploit 
these possibilities diligently“, says Dr. Jochen Kress. In a first step MAPAL 
will therefore optimise its own tool management based on c-Com. Then 
the open platform is to be installed for prestigious pilot customers. The 
interest among customers is high, enquiries are exceeding expectations. 
In the near future it is intended to expand c-Com in the direction of com-
plete C part management. n

Author: Dr. Andreas Schaffry for SAP
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c-Com and Johannes Lübbering GmbH will co-operate in future in the area of cloud-
based C part management. Lübbering is one of the leading manufacturers of advanced 
drilling units that are used in large quantities especially in the assembly area in the 
aerospace industry. 

„Usage, logistics and handling information on the electronic version of the Lübbering 
advanced drilling units (L.ADU electronic) can be managed via c-Com, with correspon-
ding advantages for the user, Lübbering and the tool manufacturer“, says Giari Fiorucci. 
„The c-Com platform also offers us important advantages on the topic of the mainte-
nance of the L.ADUs“, adds Thomas Langhorst, Head of Electrical Design at Lübbering. 
„The seamless communication of all relevant processes, data and facts, and the re-
sulting significant increase in efficiency that c-Com offers convinced us immediately.“

At SPS IPC Drives in November 2016 in Nuremberg, Siemens AG placed the focus 
on specific applications for digital factories. In the specifically created „Mindsphere 
Lounge“ – with an area of over 400 m² – Siemens, partners and customers presented 
their ideas and applications and made it possible for visitors to immerse themselves in 
new spheres. [Source: www.siemens.com] 

On all three trade fair days, Dr. Peter Gantner, Chief Digital Officer, and Giari Fiorucci, 
Head of Digital and Logistics Services, gave presentations on collaborative tool ma-
nagement in the eco-system of the digital factory.

c-Com project partners

Guest article by Dr. Andreas Schaffry, previously released on www.computerwoche.de on November 26th, 2016



AMB (18 TO 22 SEPTEMBER 2016 
IN STUTTGART/GERMANY)

The open cloud platform c-Com, which MAPAL has developed together 
with SAP, celebrated its premiere at AMB in Stuttgart. The innovative 
software solution was the highlight on the 300 square metre stand and 
was the centre of attention. New and further developed tools for rea-
ming and fine boring, drilling, milling, clamping and new setting fixtures 
also received significant attention.

The MAPAL Group had a successful autumn of trade shows in 2016. The 
large number of visitors and many useful conversations at the international 
trade fairs validate the innovative research and development work of the 
MAPAL engineers and give the organisation motivation for new projects. At 
the leading international trade fairs for the mechanical engineering, metal-
working and aerospace industries, MAPAL again presented a large number 
of innovative tool and machining strategies. The focus was also on new 
engineering, service and software solutions that received a lot of attention 
from the audience of specialists. 

REVIEW OF TRADE SHOWS 2016
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IMTS (12 TO 17 SEPTEMBER 2016 
IN CHICAGO/USA)

The IMTS Chicago recorded over 2,400 exhibitors and 116,000 visitors. 
While the total number of visitors dropped slightly, Torsten Buchwald, 
CEO of MAPAL Inc., confirmed very high interest in MAPAL and the new 
technologies: „The customer contacts and also the leads obtained were 
very good this year.“ MAPAL was present at IMTS with the complete 
„American“ team. Along with specialists from the USA, there were also 
representatives from Mexico and Brazil at the show. Therefore transnati-
onally operating customers could be consulted in the best possible way.

SAE INTERNATIONAL (4 TO 6 OCTOBER 2016 
IN BREMEN/GERMANY)

MAPAL regularly takes part in the AMAF (Aerospace Manufacturing and 
Automated Fastening Conference & Exhibition) run by SAE International. 
The congress for selected participants concentrates on aircraft manufac-
ture. It takes place every two years in different international locations. 
SAE International is a global association of engineers and technical 
specialists from the aerospace, automotive and commercial vehicle 
industries. At AMAF, among other items, MAPAL presented tool develop-
ments for lightweight design and machining composites, as well as the 
new platform c-Com. As at AMB, c-Com also received a lot of attention 
here and attracted a series of enquiries about pilot projects.

 

BI-MU (4 TO 8 OCTOBER 
IN MILAN/ITALY)

„Milan was again a good place to meet and to foster our contacts with 
our regular customers and to talk to potential new customers“, resumes 
the team from MAPAL Italia. At BI-MU, MAPAL presented a represen-
tative cross-section of the complete tool and service program with tool 
and application solutions for the automotive industry, machine and plant 
engineering, the areas of aerospace and renewable energies.. 

 
 
SIANE (18 TO 20 OCTOBER 
IN TOULOUSE/FRANCE)

Around 10,000 specialists filled the trade fair halls in Toulouse at the 
start of October. SIANE is almost on the door step for many visitors. 
Toulouse, as the centre of the European aerospace industry and head-
quarters of Airbus, is an important industrial centre and the location 
of one of MAPAL‘s production sites. „Our customers value the pleasant 
atmosphere at the trade fair. They enjoy attending and come in large 
numbers, they want to obtain information and see what is new. SIANE 
also offers us as trade fair participants a good opportunity to exchange 
information with our partners“, explains the head of the MAPAL Toulouse 
site, Michel Matchoro. MAPAL exhibited a representative selection of its 
portfolio, including above all new products and tools for the aerospace 
industry. The focus of interest for the visitors included a new shell end 
face milling cutter for machining titanium parts.  

TRADE SHOWS 2016



MAPAL KK

Picture left: Figures, facts and plans: Toshiyuki 
Funabashi (left, Managing Director MAPAL KK) and 
Armin Kasper (MAPAL Sales Director Asia) provided 
information and answers to the representatives 
from the media.

Picture bottom: Nine specialist journalists were 
involved in the MAPAL press conference, which 
took place on the margins of JIMTOF.

PRODEX (15 TO 18 NOVEMBER 
IN BASEL/SWITZERLAND)

PRODEX, as an international trade fair for machine tools, tools and 
measuring technology for manufacturing, has been a centre of attrac-
tion for the Swiss manufacturing sector for years. MAPAL was able to 
welcome numerous existing customers to the trade fair stand. New 
potential customers also came to the stand looking for specific problem 
solutions for special machining tasks. The additively-manufactured ex-
ternal reamers and hydraulic chucks were in strong demand. For MAPAL 
it was a successful trade fair that produced a series of new enquiries for 
machining tasks.

 
JIMTOF (17 TO 22 NOVEMBER 
IN TOKYO/JAPAN)

The focus of the trade fair is on the important Japanese market. JIMTOF 
is one of the most important platforms for the metal machining sector. 
MAPAL exhibited a current cross-section of the tool and service program 
with the emphasis on products for the automotive and aerospace 
industries. Various machining examples were presented using video 
presentations. These presentations were moderated live and proved to be 
a strong magnet for the public; MAPAL recorded a significant increase 
in visitors to its stand. The major Japanese machine tool manufacturers 
MAZAK, NTC and Makino also showed MAPAL tools in use and drew peo-
ple interested in machining to the trade fair stand. According to official 
figures, there were 150,000 visitors at JIMTOF 2016, around ten percent 
more than 2014.. 

PRESS CONFERENCE  
AT THE JIMTOF

The MAPAL press conference on the margins of JIMTOF was at a high 
level. The editors and representatives from the media from prestigious 
Japanese specialist publishers followed the presentations with their ex-
tensive specialist knowledge and became involved in various topics. The 
organisation‘s spokesperson provided information on the progress of the 
MAPAL Group, the MAPAL product range, as well as the future orienta-
tion of the Japanese MAPAL KK. The Managing Director of the Japanese 
subsidiary, Toshiyuki Funabashi, announced the doubling of the turnover 
of MAPAL KK by 2020, among other information. Plans for the extension 
of the production and administration building on the site in Saitama 
were also announced.
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26.01. – 01.02.2017 IMTEX Bangalore | India

14.02. – 17.02.2017 TURNING DAYS SÜD Friedrichshafen | Germany

07.03. – 08.03.2017 Aerodef Fort Worth | USA

07.03. – 10.03.2017 INTEC Leipzig | Germany

14.03. – 16.03.2017 JEC-Show Paris | France

04.04. – 07.04.2017 SALON INDUSTRIE Lyon | France

17.04. – 22.04.2017 CIMT Beijing | China

09.05. – 12.05.2017 CONTROL Stuttgart | Germany

MAPAL will again be present at the international trade fairs with numerous new products and innovations in 2017. 
The trade fair teams look forward to the conversations with customers, journalists and people interested in machi-
ning. 

TRADE FAIR DATES 2017TRADE FAIR DATES 2017

09.05. – 12.05.2017 MACH-TECH Budapest | Ungarn

09.06. – 13.05.2017 EXPOMAFE São Paulo | Brazil

18.09. – 23.09.2017 EMO Hanover | Germany

19.09. – 21.09.2017 Composites Europe Stuttgart | Germany

26.09. – 28.09.2017 SAE Fort Worth | USA

18.10. – 21.10.2017 MECT Nagoya | Japan

24.10. – 26.10.2017 SIANE Toulouse | France

15.11. - 16.11.2017 Metal Madrid | Spain



- 50 %
MACHINING 

TIME 

INTERNATIONALLY 
COMPETITIVE 
WITH THE 
RIGHT PARTNER

TEAM- 
WORK
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„The high degree of process un-
derstanding of the MAPAL team 
made it possible to halve the 
production time.“ 
Herbert Seitz, Works Manager Seckach at Hilite 
International Germany GmbH

- 50 %
MACHINING 

TIME 

„Due to various retrospective requirement changes, the manufacture of 
a valve receptacle took around twice as long as initially calculated at 
around two minutes“, Herbert Seitz, Seckach Works Manager at Hilite 
International Germany GmbH, looks back at the first few months after 
the start of series production in 2013. „This was still tolerable during 
the initial phase, but not for the increase in production to 550,000 valve 
receptacles per year planned for 2015 at the latest.“

The client then came forward with a call for tenders for an additio-
nal annual production volume of up to 250,000 valve receptacles for 
delivery to its car factory in China. „To be able to win this tender as 
well, action was required from the point of view of capacity apart from 
anything else“, explains the works manager. 

A capacity bottleneck became apparent. Due to the additional costs and 
lack of free space in the production building in Seckach, the procure-
ment of further machines was not an option. To be able to manage the 
additional volume from the tender, the focus shifted to shortening the 
machining time. 

Task: halving machining time

„For me it became clear that we needed to haul on board a partner to 
take responsibility for halving the machining time“, explains Herbert 
Seitz. „Thoughts quickly turned to the tool specialist MAPAL, as the 
company is known for its high-performance tools.“ 
With the decision to involve an external partner with full responsibility, 
the managers at Seckach were treading new ground. Up to then the 
machining processes had been designed only by the company‘s own em-
ployees. They selected – supported by various tool suppliers at specific 
points – the appropriate tools, designed the fixtures and programmed 
the machines. 

„It is very simple. If we want to retain Germany as a manufacturing 
location over the long term, we must do here what we do best: produce 
with high quality and with a high degree of automation“, argues the 
manager. „In view of the continuously increasing customer requirements 
and ever more complex products, this is best achieved with partners like 
MAPAL who are leading in their respective field.“ 

With a tailor-made manufacturing strategy, efficient machining and a strong tool partner at their side, 
manufacturers in Germany can also compete against worldwide competition. This is demonstrated by 
the example of the automotive supplier Hilite. On the Seckach site the company has halved the machi-
ning time for the receptacle for a camshaft adjustment valve and in this way significantly strengthe-
ned its international competitiveness.

t



NO REWORK
FEWER TOOLS
SHORTER CYCLE TIME

MORE FOR YOU

++
=

The productive time for 
machining the recess 
was reduced by 74 % 
with the chamfering 
milling cutter with 
integrated solid carbide 
counterboring tool.

Video analysis reveals starting points for optimisation

At the end of 2014 Hilite contacted MAPAL with the task of halving the 
machining time while continuing to use the existing clamping fixtu-
res (tower with four sides with 8 pockets each). The Aalen-based tool 
specialist first undertook a video analysis of the machining process. This 
analysis showed that the machining time was 96 seconds per part with 
eight pieces in the fixture, of these 80 seconds were productive time 
and 16 seconds non-productive time. Based on the analysis, the MAPAL 
specialists developed an optimised machining concept that foresaw the 
replacement of all the tools with one exception, a face milling cutter.

The proposal impressed the managers at Hilite and was initially 
implemented on two milling machines in the middle of April, 
2015, and soon after on all four milling machines. The new 
concept resulted in the required success from the start. 

Mixed optimisation concept

The machining concept combines several approaches to 
achieve the required reduction in the production time: 

1. Reduction of the productive time due 
 to the usage of tools with higher performance
2. Reduction of the number of tools required
3. Minimisation of travels
4. Prevention of rework

The team from MAPAL achieved the greatest ef-
fect with the replacement of the tools. A circular 
milling cutter that had been used for a recess 
on the outer end of the cylindrically shaped end 
of the valve receptacle was replaced with a 
chamfering milling cutter. In this way the pro-
ductive time for the recess was reduced from 
18 seconds to 4.6 seconds. This improvement 
is due to the significantly smaller interpolation 
movement made by the chamfering milling 
cutter: two small circular paths around the 
centre point of the axis, with a radius signifi-
cantly smaller than the radius of the cylinder, 
while the circular milling cutter had to be 

guided around the end of the workpiece on a long circular path.

Combined tools

The MAPAL specialists combined the chamfering milling cutter with a 
tailor-made counterboring tool. In a further work step this removes a 
burr that up to now had to be removed manually outside the machine. 

A conventional milling cutter cannot undertake 
this task on the machine, as the burr is in a 
bore that is occupied by a pin on the clamping 

fixture. This situation means it is not possible 
to insert a countersinking tool with a 

point. The tool specialists therefore 
pivoted forward the solid carbide 

countersinking tool integrated 
into the circular milling cutter 

so that it can produce a 
90°-chamfer despite the pin. 
„The manual deburring was 
a problem not only due to 
the related time required“, 
explains Herbert Seitz. „Due 
to risk of mistakes during 
handling – we manufac-

ture mirror-image but 
otherwise identical 

valve receptacles for 
both sides of the 
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NO REWORK
FEWER TOOLS
SHORTER CYCLE TIME

MORE FOR YOU
camshaft - and the long cycle times we only 
machined one valve receptacle type at any one 
time in the clamping system. We had to leave 
empty the eight pockets provided on the tower 
for the other type.“

No rework – fewer tools – shorter cycle 
time

With the new concept the number of tools 
was reduced from nine to seven. Among other 
means, this reduction was achieved using a 
step drill that applies two H7 precision fit 
bores in one step. These no longer need to be 
centred, bored and reamed one after the other 
with separate tools – with a two-second tool 
changing time for machine-related reasons a 
further noticeable contribution to reducing the 
machining time.
As an additional measure for reducing the 
cycle times, the MAPAL engineers used their 
extensive experience for optimising the travels 
in the programming of the machine. The tool is 
now no longer inflexibly moved to the pockets 
one after the other, instead the tool moves to 
the next nearest point for machining. Although 
this increases the complexity of the program, it 
shortens the cycle time.

Hilite spites international competition

All the measures developed and implemented 
by MAPAL as part of the optimisation concept 
reduced the machining time from 96 to 43 se-
conds. During breaking-in the tools, a further 

Due to the halving of 
the cycle time and the 
removal of reworking, all 
16 pockets on the tower 
clamping fixture can be 
used as planned.

t

ADVANTAGES

 - Reduction of the productive time due 
 to the usage of tools with higher perfor-
mance

 - Reduction of the number of tools required
 - Minimisation of travels
 - Prevention of rework



opportunity for optimisation was identified and exploited: two bores 
that were still deburred manually. Due to the usage of an additional 
tool with a spring-mounted cutting edge, these bores can now also 
be reverse deburred on the machine. Although this operation slightly 
increases the time for machining a part to 48 seconds, the workpieces 
leave the machine ready for assembly and time-consuming rework is no 
longer required. 

In addition, due to the removal of the manual deburring steps and the 
halved machining time, the tower fixture can again be fitted with 16 
pieces as originally planned, which has a positive effect on the non-
productive times.

The total reduction in the machining time achieved is significant and 
the effects far reaching. For a new tender Hilite was able to calculate 
costs with a cycle time of around one minute per part.

„As a consequence of the new machining strategy, it is us who now 
supply the customer‘s works in China and Europe rather than an Asian 
competitor, as perhaps could have been expected“, the works manager 
states, pleased about the order won.

Further optimisation potential identified

After the production using the new tools proved to be extremely stable 
and trouble-free from the start, the focus shifted to face milling. MAPAL 
did not address this point in the original machining concept. It was 
found that there were problems with the evenness due to the clamping 
fixture and in particular the four-point mounting used for fixing the 
blank. An increase in the cutting pressure would have made the problem 
worse, such that initially a tool change was avoided. 

In the meantime the fixture has, however, been improved and equip-
ped with a three-point mounting for the blanks. MAPAL has therefore 
started to optimise the milling strategy in relation to travels, milling 
diameter and number of teeth. 

„It has become apparent that MAPAL has earned the trust we placed in 
their team“, resumes Herbert Seitz. „We now have at our side a partner 
who supports us in ensuring the competitiveness of our mechanical pro-
duction and also in safeguarding Germany as a manufacturing location 
over the long term.“ n

The valve receptacles as blank and finished part (inlet side and mirror-image exhaust side).

After the changes, the valve recep-
tacles leave the milling machine 
fully machined – unlike before.

Thanks to the process optimisation undertaken 
by MAPAL, four milling machines offer sufficient 
production capacity to cost-effectively implement 
the planned increase in the output.
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MAPAL receives Bosch Supplier Award

Bosch has named MAPAL as one of its best supplier in North America. 
The North America Supplier Award is awarded to selected partners with 
particularly good performance during the manufacture and delivery of 
products or provision of services. The award relates to the previous two 
years. The quality of the products, the reliability of supply and the 
technological innovations in particular flow into the evaluation. “As one 
of our best partners, MAPAL has contributed significantly to our success 
in North America and therefore strengthened the reputation and 
market-leading position of the technology and service provider Bosch, 
emphasised Jorge Barreda González, Sub-Regional Indirect Purchasing 
Leader at Robert Bosch México S.A during the award of the prize in the 
World Trade Center of Mexico City.
  

WEISSKOPF Werkzeuge is a Bosch Group „Preferred Supplier“

The MAPAL subsidiary WEISSKOPF Werkzeuge in Meiningen has received 
Preferred Supplier status for all Bosch works worldwide. As such, the 
WEISSKOPF meets all the criteria of the global purchasing team at 
Bosch in relation to delivery performance, product quality and compli-
ance with international standards. The Bosch Group is in principle 
concentrating its collaboration on a few, selected suppliers with above 
average skills and performance based on the group‘s assessment. „We 
are very pleased about this award and see it as a further incentive to do 
justice to this status at all times. We will do everything to meet the 
requirements of Bosch in a focussed manner“, said WEISSKOPF Mana-
ging Director Uwe Rein, who received the certificate during the ceremo-
nial inauguration of the second production building in Meiningen (see 
report on page 53).

AWARDSAWARDS

From left to right: Rene Schlegel (President of Robert Bosch Mexico), Lazaro Garza (CEO of 
MAPAL Frhenosa Mexico), Michael Kokoschka (Key Account Manager, responsible for Bosch, 
from MAPAL), Sandeep Abrol (Vice President Corporate Purchasing NA, Robert Bosch LLC)

From the left: Dr. Tim Gudszend (WEISSKOPF Werkzeuge), Wolfgang Seidel (Bosch capital goods 
purchasing), Thomas Asimus (Bosch central purchasing), Uwe Rein (WEISSKOPF Werkzeuge)
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Technology workshop in Indonesia

The „MAPAL Effect“ was at the centre of a technology workshop held by 
MAPAL Indonesia. Interested users were invited to the conference hall at 
the Mercure Hotel Karawang Barat in Karawang. The experts from MAPAL 
Indonesia presented MAPAL tool technology and the product range. 
Specifically, the usage and capabilities of MAPAL fine boring, PCD and fixed 

TRAINING

Technology training at MAPAL China  

MAPAL China offers regular product training courses and customer-specific 
workshops for interested organisations. The US-American automotive 
concern GM also took advantage of these courses and sent a group of 
selected skilled staff and managers to the MAPAL headquarters in Shanghai. 
GM is a key account customer for MAPAL China and has several sites in 
China with a total of around 60,000 staff. During the one-day seminar, the 
MAPAL product specialists informed the participants about the latest 
developments in tool technology and provided practical tips for the optimal 

manufacturing process. A few specific projects were then dis-
cussed. A tour through the production facilities gave the managers 
from GM an insight into the manufacturing and the reconditioning 
of precision tools. The complete MAPAL product range is available 
to customers in China. PCD tools, solid carbide tools and indexable 
inserts are produced on the site in Shanghai. 

tools were covered, however clamping technology was also addressed. 
Proven process solutions for machining cylinder heads and cylinder blocks, 
as well as various application examples for aerospace, provided the partici-
pants with an insight into the practice of successful metal machining.



PROCESS RELIABILITY  
IN LIGHTWEIGHT DESIGN

PROCESS RELIABILITY  
IM 

The MAPAL tool with four cutting edges offers high 
cutting performance and optimal chip removal.
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Sand and dust, extreme temperatures, heavy vibration, rough handling 
and careless maintenance – construction machines must be able to 
take a lot without failing. Manufacturers of vibrating plates and other 
machines and plant subjected to heavy loads have therefore sworn by 
the reliable combustion engines from Hatz for decades. 

The traditional organisation based in Southern Germany, close to the 
Austrian border, has sold hundreds of thousands of engines all over the 
world since its founding in 1880. Since their introduction, the 1-cy-
linder diesel engines in the B series have been particularly in demand. 
Annually tens of thousands leave the works buildings in Ruhstorf an der 
Rott. Irrespective of whether on vibration plates or in the inhospitable 
environment of the Antarctic, the B series has been tried and tested 
hundreds of thousands of times in harsh environments, in mobile and 
stationary applications, with a power requirement of up to 8 kW.

The Hatz B series impresses here not only due to the robustness of 
the engines, but also due to compact dimensions, a low weight and 
a modern appearance. The designers have achieved the latter, among 
other ways, by merging the drive unit with the tank to form a visually 
appealing unit. However the tank therefore also has a complex shape 
that makes it more difficult to machine the blank, as does the PE-LLD 
plastic used, which distorts with elevated clamping and tool pressures. 
The fact that the tank is manufactured using rotation moulding process 
and the wall thickness can therefore vary significantly places additional 
challenges on the machinist. 

„During a further development exercise on the tank that included a 
pull-out filler pipe, it was necessary to increase even further the already 
previously high level of quality“, explains Gerhard Niederhofer, Strategic 
Buyer at Motorenfabrik Hatz GmbH & Co. KG. 
 

PROCESS RELIABILITY  
IN LIGHTWEIGHT DESIGN

PROCESS RELIABILITY  
IM 

In many applications, machining accuracies 
of a few tenths of a millimetre with high 
process reliability are also required in light-
weight design. The specialists for machining 
modern lightweight materials from MAPAL 
can provide assistance here. The collective 
knowledge at the tool manufacturer has 
also been used by the prestigious engine 
manufacturer Hatz to design the manufac-
ture of a rotation moulded blank made of 
PE-LLD plastic so it is more precise and reli-
able, and in this way avoid sustainably the 
threat of problems due to scrap and rework. Hatz produces tens of thousands B series diesel engines each year. They are used worldwide 

in demanding mobile and stationary applications that place particular requirements on the 
power density and reliability.

t



More severe tolerance requirements

It became apparent during this process that the previous minor 
fluctuations in the diameter of the tank opening, which did not affect 
the quality and were therefore not a problem, would result in scrap or 
rework due to the introduction of the new feature. An analysis of the 
test samples showed that the machining process used up to now could 
not reliably implement the more severe tolerance requirements of less 
than +/- 0.1 mm for a bore with 50.2 mm, but would instead result 
in tank openings that were slightly too small. As a consequence, Hatz 
would have had to rework the bore for the new feature manually which 
had been applied by the supplier using a core drill and a pillar drilling 
machine.

On other tank test samples the bore was, conversely, slightly too large 
such that the connection sleeve could drop into the tank opening due 
to its own weight and the related tank would therefore be unusable. 
A problem that, without additional measures, would also only become 
apparent late in the manufacturing process, specifically during the pre-
assembly of the components – a few hours before they are needed for 
the final assembly of the engine unit. The managers at Hatz therefore 
decided to resolve the problem in advance and to further optimise the 
machining.

„On the one hand a reduction in the bore diameter was out of the 
question for us due to the resulting higher rework effort for us. On the 
other hand the supplier did not want to bear the risk for an increased 
scrap rate and would therefore prefer to make the diameter too small 
rather than too large“, explains Reinhard Mayr, who is responsible for 
quality assurance at Hatz. „As such it was clear that an improvement in 
the process reliability during the machining of the tank opening was the 
optimal solution for all involved“. 

Precision and process reliability 

The obvious approach of keeping the bore a little small and then fine 
machining it using an adjustable reamer would have produced the 
required precision and process reliability, but was discarded due to the 
high machining costs for Hatz and its supplier, as Gerhard Niederhofer 
explains: „It would have required a further tool including a tool change 
or machine change and the machining time would have almost dou-
bled.“ Also transferring the machining task to a machining centre was 
discarded from the start for cost reasons due to the difficult clamping 
situation – fluctuations in the tank dimensions; soft material – and the 
small number of pieces.

An analysis of the simple core drill used by the service provider to bore 
the tank opening with the aid of a conventional pillar drill gave Rein-
hard Mayr a better idea: why not use a tailor-made core drill that at the 
same time also has the function of a reamer?

As Hatz has already accumulated many years of excellent experience 
with custom tools from MAPAL in engine and connecting rod produc-
tion, the managers contacted Richard Wieser, the responsible appli-
cation engineer at the Württemberg-based tools specialist, about the 
detailed preparation and implementation of the tool concept. 

Solution: MAPAL custom tool

Together, the experts from MAPAL and Hatz were able to tie down the 
tool concept quickly: an HSS core drill with integrated, fixed reamer. 
Furthermore, the tool specialists fitted the tool with a centre drill as a 
guide and with cutting edges for deburring. The particular challenge 
was that the tool has to be very short so that it does not plunge too 
deep and damage the tank wall on the other side.

Highly motivated and satisfied: MAPAL application engineer Richard Wieser and the Hatz specialists Reinhard Mayr 
and Gerhard Niederhofer (from left to right). Together they prepared and successfully implemented the new tool concept. 
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„We then changed the chip space and the number of teeth again to 
achieve the optimal removal of the chips – which are produced in large 
quantities particularly during the initial cross-cutting of the closed tank 
opening on the blank – and therefore to exclude damage to the bore 
due to trapped chips“, MAPAL product specialist Ernst-Joachim Bantle 
looks back. „It has been found that the tool with four cutting edges 
offers the best performance: high cutting performance and chip removal 
with low cutting pressure and minimum tendency to jam.“

The result of the combined efforts has impressed those involved all the 
way down the line, reports Reinhard Mayr: „The machining trials we un-
dertook have shown that we have achieved the goals we set ourselves: 
precision and process reliability to the benefit of all involved.“
 
Rework and scrap: effectively zero

And that is not all. These objectives have even been exceeded thanks 
to the clever tool design: Due to the optimal chip removal, fewer chips 
fall into the tank, which significantly eases the cleaning of the tank. 
Also, deburring the opening with a further tool after drilling is no longer 
required.
The supplier adopted the tool correspondingly positively. After the 
necessary machining tests at Hatz the new custom tool was successfully 
introduced in production in autumn 2016. Both the effort for rework 
and the scrap rate are effectively zero despite closer tolerance require-
ments. n

 

For some OEMs the plastic fuel tank for B series engines from Hatz is equipped with a 
pull-out filler pipe. This feature requires compliance with the specified diameter with high 
accuracy and process reliability. 

The bore for the tank opening is made manually using a 
pillar drill for cost and quality reasons. With the change 
to a custom tool from MAPAL, even the higher diameter 
requirement can be met reliably.



DUE TO SOLID CARBIDE 
HIGH-PERFORMANCE TOOLS

EFFICIENCY  
GAINS 

The cylinder block made of 42CrMoS4 
with its sintered surfaces made 
of bronze with the kidney-shaped 
openings (control kidneys). The bores 
underneath for guiding the piston 
cannot be seen here.



Linde Hydraulics GmbH & Co. KG is considered a technology leader in 
the area of high-pressure hydraulics. In its new, highly modern works 
in Aschaffenburg the organisation manufactures hydraulic compo-
nents and hydraulic units. For various machining operations on a hy-
draulic cylinder block, the organisation uses MEGA-Speed-Drill high-
performance drills and optimised solid carbide step milling cutters 
from MAPAL. Together, staff from both companies has successively 
optimised the interaction of the tools. As a result it was possible to 
save 17 percent of the machining time.

A strong team: Michael Jakob (Linde Hydraulics) and Matthias Scheurich (MAPAL), who together successively drove forward the optimisation of the 
tools. In this way it was possible to perfect the interaction between drills and milling cutters.

t



In 2016, Linde Hydraulics GmbH & Co. KG moved into its 22,000 
m², highly modern production and assembly buildings. With an 
investment of around 80 million euros, the completely new main 
works in Aschaffenburg is one of the largest factory investments 
in Bavaria of the last decade. Currently 700 employees work here 
– 400 solely in production and assembly. The product range covers 
hydraulic components such as pumps, motors, hydrostatic gearboxes 
and valves for intelligent oil distribution as well as electronic cont-
rollers and peripheral devices. These are found for instance in mobi-
le machinery such as forklift trucks, excavators, shredders, tractors 
and other construction, mining, agricultural, forestry and industrial 
machines manufactured by prestigious suppliers around the globe.

With high pressure to good performance

The axial piston units with their precise cylinder blocks form the heart 
of the hydraulic systems. Around 110,000 axial piston pumps and 
motors – a speciality of Linde Hydraulics – are manufactured annu-
ally in Aschaffenburg. And that in a wide range of variants and power 
ratings. The range extends up to a displacement volume of 280 cm³ and 
pressures of 500 bar. Such high power densities require precise, refined 
manufacturing processes. For this reason the machining of a cylinder 
block made of 42CrMoS4 with sintered bronze surfaces represents a 
particular machining challenge. This statement also applies to the ap-
plication of the kidney-shaped openings for the hydraulic oil, internally 
referred to as control kidneys, through which the pistons press oil under 
high pressure. These openings are now applied using drilling and subse-
quent full slot milling and contour milling to the required kidney shape.

Existing machining process with three tools

Up to now three conventional solid carbide tools for drilling, pre-milling 
and finish milling were used at Linde Hydraulics. Including the related 
necessary rework, tool changes and travels, this was an intensive ma-
chining process, recalls Michael Jakob – responsible at Linde Hydraulics 
for manufacturing engineering. 

With the goal of reducing the CNC machining times and realising 
further efficiency gains, two years ago the engineer from Aschaffenburg 
started to take a look at alternative machining concepts from different 
tool suppliers. One of the candidates who presented an optimisation 
proposal was MAPAL. The specialist for custom machining solutions was 
already present at Linde Hydraulics with, among others, reaming tools 
and TOOLTRONIC – however up to now not in the solid carbide area. 
During the selection process, first solution concepts were drawn up by 
brainstorming, compared and evaluated. MAPAL – represented on-site 
by sales representative Matthias Scheurich – brought into play the 
solid carbide high-performance drill MEGA-Speed-Drill and specifically 
modified solid carbide step milling cutters for the full slot milling and 
contour milling. These were then tested in practice in machining trials.

Interaction between drills and milling cutters perfected

„In the end we preferred the savings potential and the implementation 

With the step milling cutter (right) optimised for Linde Hydraulics, roughing and finish 
milling including chamfering are undertaken without a tool change. On the left the 
MEGA-Speed-Drill with innovative cutting edge geometry and unequal spacing as well as 
three guiding chamfers. 

On the bottom line Linde Hydraulics was able to save 17 percent per 
part during the machining of the cylinder blocks. In this way it was 
possible to reduce not only the unit costs.

MACHINING TIME RE-
DUCED BY 17 PERCENT
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potential of the MAPAL solution“, says Jakob. He adds that without 
doubt a further issue in MAPAL‘s favour was that the supplier, due to its 
broad sector position, has a good insight into the possibilities for advan-
ced machining operations, tool costs, tool live or cycle time optimisation 
etc. „Above all, however, MAPAL did not leave us alone during the entire 
improvement process. Instead MAPAL made successive improvements 
together with us“, states Jakob.

„For the step milling cutter we tested various diameters, milling cutter 
geometries and coatings during fine tuning to obtain the optimal 
machining result“, explains Scheurich. „Furthermore, I also involved our 
product specialists from the headquarters.“ In this way it was possible 
to perfect the interaction between drill and milling cutter. „MAPAL was 
able to obtain the best possible optimisation potential for us“, says 
Michael Jakob pleased, who after one and half years was able to adopt 
the optimal solution in series production.

Bottom line: 17 percent less machining time

Today the hydraulics supplier is profiting from the MAPAL precision 
tools introduced.

The MEGA-Speed-Drill used for the first machining step has an inno-
vative cutting edge geometry with unequal spacing and three guiding 
chamfers. In this way vibration can be prevented and friction signifi-
cantly reduced. The special coating permits significantly high cutting 
speeds, the highly polished chip flutes guarantee an optimal, fast chip 
flow. In combination with the lead geometry matched to the material to 
be machined, with the MEGA-Speed-Drill it is possible to use up to 30 
percent higher feeds than with conventional drills.

The highlight among the MAPAL tools, and here Michael Jakob and 
Matthias Scheurich are of the same opinion, is however the specifi-
cally adapted solid carbide milling cutters based on the OptiMill-Uni t



series. With these tools, better surface quality is 
achieved and above all the roughing, finish milling 
and chamfering is undertaken in one machining 
step without tool change. In addition, rework 
is not necessary due to the better shape and 
surface quality. „These requirements, including the 
machining of mixed material (steel/bronze) and 
the machining depth of around 2xD represent a major 
challenge“, confirms Jakob. Additionally, there must not be any burr at 
the transition to the piston bore underneath. The removal of the previ-
ous separate machining steps has an effect on the setup effort due to 
fewer tool changes. The intelligent new solution also saves time in tool 
management and tool logistics: „We no longer require some tools and 
their chucks“, says Jakob pleased – a saving in the tool costs of some 24 
percent per machining minute.

With the two new tools it is also possible to realise significantly higher 
feeds. All in all, this means 17 percent less machining time per part on 
the bottom line. Although this saving is only in the area of minutes, 
with a total number of parts manufactured in the high five-digit range, 
there is a clear saving and reduction in unit costs, explains Jakob: „The 
success of the project speaks for itself. MAPAL was really committed 

here and reacted quickly and flexibly. We were particularly impressed 
by the support at a high technical level on-site. That is definitely not 
a matter of course. Sales representative Scheurich adds: „Of course, it 
is great that we were able to demonstrate our ability also in the solid 
carbide area. The machining process at Linde was also very modern 
even before the optimisation. That we have been able to improve the 
machining results so significantly was therefore a job well done and is 
all the more gratifying.“

Basis for cost-optimised manufacturing

„Our markets are extremely price-sensitive due to the competition, here 
of course cost-optimised manufacturing is a must“, explains Tobias 
Simmendinger, Director Products & Markets at Linde Hydraulics, who 
sees further market challenges. „Emission savings and energy efficiency 
are dominant topics“, says Simmendinger: „With our axial piston pumps 
in the medium pressure range we are already producing, for example, 
significant savings in our customer‘s machines compared to widely used 
solutions with unregulated gear pumps. By means of innovation and 

the continuous improvement of existing products, we always stay on 
the ball.“ For this reason and building on current successes, Linde 

Hydraulics is also considering using MAPAL solid carbide tools 
for other machining operations, and Michael Jakob emphasises: 
„During future projects in the solid carbide area, MAPAL will 

definitely be sat at the table again.“ n
______________________________________

www.linde-hydraulics.com

The cylinder block is the heart of the axial piston pump; it generates pressures of up to 500 bar.

700 employees work in the new main works in Aschaffenburg, 400 solely in production and assemply.
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For more 30 years, series RS manually operated tool grinding machi-
nes from EWAG have proven to be excellently suited to the grinding of 
super-hard workpiece materials such as PCD inserts. The high quality of 
the machines has been valued at MAPAL for many years. „In relation to 
stability, accuracy and flexibility, the tool grinding machines from EWAG 
have proven to be unique“, says Christian Molch, Managing Director of 
the MAPAL Competence Centre PCD tools in Pforzheim. 22 manually 
operated grinding machines RS 15 and three RS 12 are used daily in two 
shifts at the Pforzheim works.

When the competence centre started work in 1980, tool grinding machi-
nes capable of reliably maintaining accuracies of less than 2 µm over the 
long term were needed especially for machining the extremely hard cut-
ting material PCD. The grinding machines also had to be very flexible for 
machining a wide range of cutting edge geometries also as one-offs. „At 
the time only the series RS tool grinding machines from EWAG offered 
these features due to their kinematic performance“, says Molch.

Options and additional features also make it possible to grind extremely 
complex geometries, such as convex and partially (not for PCD) concave 
radii and cutting edges with axis angles within a very short time. The 
current tool grinding machine RS 15 is also straightforward, quick and 

convenient to set-up and operate. For this reason MAPAL continues to 
grind a large range of drilling and boring tools, milling tools, grooving 
turning tools and indexable inserts made of PCD in all designs – right 
and left cutting, with internal contours and with axis angles – on the 
tool grinding machines RS 15. This work relates to both the production 
of new inserts and the reconditioning of worn cutting edges. „As, in the 
context of our international production strategy, it is our aim to equip 
our worldwide sites with the same production equipment and resources, 
we have taken the opportunity to integrate the 500th RS 15 in produc-
tion at our subsidiary MAPAL CZ in Mladá Boleslav“, explains Molch. 

Although alternative technologies, such as eroding and laser machining, 
are also becoming established in the meantime, the specialists at MAPAL 
consider grinding to be indispensable for their PCD tools. Molch sum-
marises the good experience with the manually operated tool grinding 
machines: „Due to their numerous advantages, we will continue to use 
the manual grinding machines from EWAG as a matter of preference for 
grinding PCD tools, despite the high personnel costs here.“  n

IMPRESSIVELY  
ACCURATE AND FLEXIBLE

Handover of the 500th tool grinding machine RS 15 in production at MAPAL Czech Republic (from left to right): Petr Pokorny (Managing Director 
MAPAL Czech Republic), Bruno Brechbühl (Sales Manager Technology EWAG), Beat Oderbolz (Head of Sales Engineering/PM, EWAG). Ivana Kyselová 
Jägerová (Quality Manager MAPAL Czech Republic).

MAPAL accepts the 500th RS 15 tool grinding machine from EWAG 



South Korea has impressive commercial development behind it. In only 50 years the 
formerly agricultural country has developed into one of the world‘s largest economies. 
And the progress is continuing, the country is taking a pioneering role in digitalisati-
on, it has spawned major automotive manufacturers and is successful worldwide in 
the electronics sector. Machines and precision devices are among the country‘s most 
important imported products, the continuing economic growth is also spurring the 
demand for precision tools. 

A MARKET WITH MUCH POTENTIAL:
MAPAL HITECO EXPANDS IN SOUTH KOREA

25 YEARS 
OF SUCCESS
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MAJOR MARKET POTENTIAL FOR MAPAL TOOLS

An attractive market, dedicated manufacturing and a share in a sales orga-
nisation – good prerequisites for further growth in the country. J.S. Park and 
MAPAL have therefore decided on a strategic re-alignment in South Korea. 
The implementation of their joint concept for the future is based on three 
pillars: the expansion of the physical capacity, the expansion of the sales 
network, and the creation and exploitation of synergies. In 2016 both parties 
agreed to integrate the production works MAPAL HTT completely into the 
joint venture MAPAL Hiteco. Armin Kasper, MAPAL Sales Director Asia, refers 
to the positive effects due to the merger of the two companies: „We profit 
from substantial similarities in the business processes, for instance in the 
utilisation of resources or the communication channels. We will use these 
similarities to react more quickly and with greater impact on the market.“ 

SPACE FOR MORE GROWTH

For the newly formed joint venture MAPAL Hiteco, a new building is current-
ly under construction in a newly developed industrial area in Jungwang-
Dong, around 15 km from the previous site. If everything goes to plan, the 
building will be ready at the start of 2017. The investment for building and 
equipment comes to around 25 million euros. The production area in the 
new building will be around 5,300 square metres and therefore twice as 
large as previously. MAPAL Hiteco offers the complete MAPAL range of pro-
ducts and services. There is also a re-grinding service and tools are recon-
ditioned. With the increase in production area, MAPAL Hiteco is reacting to 
the increasing demand and will able to meet the requirements of a growing 
customer base over the long term. n

MAPAL has had direct business relations with South Korea for 25 years. A successful joint venture in the form of MAPAL Hiteco was foun-
ded with the Korean businessman Joo-Suk Park. Ten years after the founding of the South Korean sales organisation, a dedicated manufac-
turing facilty, MAPAL HTT, was added. The production works was added to the MAPAL Group as SWS (Sung Wong Special Tools) in 2001. 
Three years later the name of the company changed to MAPAL HTT (Hi-TechTools). Around 300 employees now work in Kyonggi-do, they 
have extensive technical expertise and are familiar with the specific national aspects.

“A total of EUR 25 million is being inves-
ted in the buildings and production plant. 
The new company site was designed for 
growth.”

Joo-Suk Park, President of MAPAL Hiteco



ALUMINIUM

E C O N O M I C A L L Y  
M I L L I N G 

COMPRESSOR IMPELLERS  
FOR TURBOCHARGERS
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Tools for roughing, semi-finishing and finishing impellers from aluminium (left) and from 
titanium (above).

Compressor impellers for turbochargers are manufactured on a 
large scale for the automotive industry. Due to the wide variety of 
turbochargers, the geometries of the compressor impellers fitted 
vary widely. As such the milling process must be optimised to the 
related variant. It is here that MAPAL‘s major strengths become 
apparent, these include the high level of process understanding 
and the possibility of testing and optimising tools in-house.

TITANIUM

t



Spindle 
speed

Feed rate Tool life

[min-1] [mm/min] [parts]

Roughing 37,000 8,000 2,000

Semi-finishing 37,000 8,000 1,000

Finishing 20,000 6,000 1,000

Application example 
aluminium:

The machining processes for compressor impellers have been conti-
nuously further developed in recent years, which is no surprise in view 
of the production figures of several 100,000 compressor impellers per 
week. Currently machine tools with spindle speeds on the far side of 
40,000 min-1 and optimised machining strategies from the software 
manufacturer are used in impeller manufacture. Remaining is the tool 
technology, which must also be adapted quickly to the further deve-
loped processes. Here, for parts with such large quantities, there is no 
time to test different tool options in production.

MAPAL uses its in-house test centre to be able to supply the customer 
with optimal tools tested under real conditions. Starting from the part, 
the product specialists prepare the optimal tools for each impeller 
and undertake initial application trials in the test centre so that any 
optimisation necessary can be implemented immediately. Then the tools 
are used at the customer to verify the results. The time spent commissi-
oning at the customer is therefore reduced to the minimum.

Three-step machining process for titanium and aluminium impellers

The blade geometry on the impellers is machined from the solid in a 
three-step process – roughing, semi-finishing and finishing – both on 
the designs made of titanium and the variants made of high-strength, 
forged aluminium. 

The roughing milling cutter takes care of the first cut from the solid for 
each intermediate space on the impeller. With part-contact cutting, the 

tool then opens up the first blade contours. Due to the large volume 
of chips, the roughing tools for aluminium impellers are designed as 
double-edged tools and have the largest possible chip spaces. The semi-
finishing tool (three-edged for machining aluminium) sharpens the 
blade contours and at the same time completes the machining of the 
base of the impeller and the hub. The finish milling tool then ensures 
the surfaces of the blades are as burr-free as possible. During this pro-
cess, the tools – depending on the machining process and the effect of 
the multiple spindle capability – must reliably achieve tool lives of up to 
2,000 (aluminium) or 100 (titanium) parts.

In relation to the material to be machined, for impellers made of 
aluminium spindle speeds of up to 40,000 min-1 are achieved 
which result in very short machining times of two to three minutes. 
The machining processes for titanium impellers also permit high 
spindle speeds of up to 8,000 min-1, with machining times that are 
eight to ten times as long compared to aluminium.

Development potential cooling  
lubricant concept

The machining of compressor impellers 
remains subject to rapid development. 
„From the Asian region there is incre-
asingly the requirement to no longer 
machine aluminium impellers wet, but 
instead to use MQL technology“, says 
Axel Fleischer, Senior Project Manager at 
MAPAL. „We have extensive experience 
with MQL machining and were there-
fore able to quickly adapt our impeller 
milling cutters to this requirement. 
Initial trials with a prestigious machine 
manufacturer were very promising.“

Impellers made of Inconel for the hot 
side of the turbocharger

While the aluminium and titanium 
compressor impellers described above 
are mounted on the cold side of the 
turbocharger, impellers made of Inconel 
are used on the hot side. These workpi-
eces from precision castings only need 
to be balanced. „We also offer special 
balancing milling cutters adapted to 
the related machining situation for 
this application“, says Development 
Engineer Dietmar Maichel. n
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Fine machining of functional surfaces in grey cast iron materials

Authors: Prof. Dr. Eberhard Abele | Dr. Dirk Sellmer 

Grey cast iron continues to be a material in high demand. The ma-
nufacturing costs for grey cast iron are low and its properties can be 
specifically adjusted and optimally combined using alloying elements. 
Grey cast iron materials are used, among other areas, in large-capacity 
combustion engines (heavy duty, lorry engines). The requirements on the 
functional surfaces on the parts are continuously increasing.

Professor Dr. Eberhard Abele, Head of the Institute for Production 
Management, Technology and Machine Tools (PTW) at the Technical 

University of Darmstadt, and Dr. Dirk Sellmer, Head of Research and 
Development at MAPAL, have studied the fine machining of functional 
surfaces on grey cast iron materials. In the 7th Technology Report they 
look at the specific properties of the material in relation to its machi-
nability and discuss the cost-effective production of functional surfaces 
based on specific machining examples. 

The Technology Report is included with this issue of IMPULSE and is 
available for download on the MAPAL homepage.

Dr. Dirk SellmerProf. Dr.-Ing. Eberhard Abele

TECHNOLOGY REPORT 07TECHNOLOGY REPORT 07

Previously published reports in this 
series:

01 | Interpolation turning
02  | Energy efficiency
03  | Minimum quantity lubrication
04  | Trochoidal milling
05  | Thermally sprayed coatings
06  | High-volume machining





R E L I A B L E 
P R E - M A C H I N I N G  
OF COMPRESSOR HOUSINGS

t

The machining of screw compressors places high requirements on the 
machining tools used. Of particular importance is the pre-machining of 
the heavily intermeshing male screw and female screw because the gre-
atest optimisation potential can be obtained here. Technology specialist 
MAPAL has several high-performance machining concepts for under-
taking these machining steps cost-effectively, efficiently and above all 
reliably.

The intermeshing bores of the male screw and female screw and the corresponding bearing bore have very tight toleran-
ces. In addition, the heavily interrupted cut is a challenge.



On screw compressors, two shafts (male screw and female screw) 
with intermeshing screw-shaped teeth are arranged parallel to 
one another and are positively coupled together. The medium to 
be compressed is located between the flanks of the teeth and is 
confined by the housing. The rotational movement of the two shaft 
transports the medium from the intake to the pressure side.
 
Demanding machining conditions

To ensure the exact positioning of the spiral-shaped screws and 
therefore correct function, the intermeshing bores for the male screw 
and female screws as well as the related bearing bores have very tight 
tolerances. The heavily interrupted cut also represents a challenge. The 
casting allowances on the housing blanks are very high; it is necessary 
to remove a very large amount of material by machining. The contact 
width for the tools changes over the entire machining length. And due 

to the to some extent very deep bores (400 
– 600 mm for large compressors), the tools 
used have very large projection lengths.

High requirements on the tools used

High stability, quiet cutting conditions and 
a tool weight as low as possible are the 
essential requirements on the tools used for 
machining compressor housings. Particular 
attention must be paid to the pre-machining 
tools. The tools must be designed so that 
they are as stable as possible to be able 
to tackle the interrupted cut and the high 
material removal rate. At the same time, the 

tool weight must remain low despite the large projection length. „Due 
to these general conditions, an unequal spacing is essential especially 
on the pre-machining tools“, explains Roland Ziegler, Sales Manager 
for ISO tools. „We always design the tools using tangential technology. 
In this way we obtain quiet running, maximum stability at the cutting 
edge and low machine power consumption. In addition, it is recommen-
dable to integrate a vibration damper. Overall we prepare – taking into 
account these basic components – the optimal machining strategy for 
each compressor housing.“

The modular bridge tools are designed with a reinforced adapter, vibration damper and axially offset cutting edges and as such 
run very quietly in the bore.

“Overall we prepare the optimal 
machining strategy for each 
compressor housing.” 

Roland Ziegler, Sales Manager ISO Tools
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Combination tools are used for smaller compressors.

MACHINING CONCEPT  1

Bridge tool with feed compensation for large diameters

For pre-machining the male screw and female screw in a compressor 
housing made of EN-GJL-300, modular pre-machining tools are used. At 
diameters from 210 – 350 mm (male screw) and 160 – 280 mm (female 
screw) they must remove material to a cutting depth of 7 – 12 mm. 
To be able to undertake this machining reliably and within the tight 
tolerances taking into account the cutting forces and cutting torques, 
an entire series of optimisation measures has been implemented: For 
weight optimisation the specialists choose the bridge form. The four 
inserts are unevenly spaced and are arranged axially offset. In this way 
there is feed compensation and each cutting edge has the same feed 
per tooth – with corresponding improvements in the running behaviour 
and the wear. The adapter has been reinforced based on extensive FEM 
simulations. Significantly quieter running is also made possible by the 
innovative vibration damper that can be used for several diameters. 
„There are other improvements due to the newly developed tangential 
roughing cutting edge with 19 mm edge length that we have equipped 
with the new CVD coating HC 735“, reports Ziegler. „In this way we 
were able to double the tool life. At cutting speeds of 210 – 240 m/min 
and a feed per tooth of 0.15 – 0.25 mm the tools run very quietly in the 
bore. There is no displacement apparent.“

Compared to the tool concept previously used, it was possible to halve 
the machining time by doubling the number of teeth. The machining 
is also dry these days, with correspondingly positive effects on the 
machining costs and the environment. The multi-cutting edge capability 
and the heat-resistant CVD coating permit high cutting parameters, 
while the machining is very quiet due to the tangential technology, the 
vibration damper and the reinforced adapter and achieves a very high 
position accuracy.

MACHINING CONCEPT  2

Combination tools for machining smaller compressor housings

In the example of a smaller compressor housing, combination tools 
that undertake three or four machining steps respectively are used for 
pre-machining for the male screw and female screw. Unlike large parts 
that have a separate bearing cover and on which the roughing can be 
undertaken from two sides, smaller parts are of one-piece design. It 
therefore makes sense to integrate the pre-machining of the bearing 
seats. In one example the diameters of the male screw and female screw 
are 148 and 115 mm, with stock removals from 4 – 6 mm. In addition, 
the tools machine the shoulder and apply the chamfer to the bore ent-
rance, the tool for the female screw machines the bearing bore. The tool 
for machining the male screw machines the screw bore and machines 
the shoulder using 2+2 axially offset cutting edges such that the cutting 
depth of 4 Process reliability  6 mm is removed in two steps. „We also 
achieve reliable results with this tool design“, affirms Roland Ziegler. 
„Here we operate with cutting speeds of 160 – 220 m/min and feeds per 
tooth of 0.15 – 0.25 mm“. 
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A QUESTION OF THE  
S E T T I N G

In machining production, setting fixtures are a prerequisite for the high-
est manufacturing quality and smooth work processes. The tool manu-
facturer Lothmann uses a horizontal UNISET machine from MAPAL for 
particularly precise inspection measurements during the finish machi-
ning of custom tools. A decision that is paying off. t



On entering the production building at Lothmann for the first time, the 
visitor immediately has the feeling that things are done differently here. 
This may be due to the limousine and the sleek classic car parked at the 
entrance to the building. Or the atmosphere that is more reminiscent of 
a modern living room than machining production. The floor is spotless, 
the staff visibly relaxed, the interaction like a family. You have barely 
stepped through the door into the design department and that impressi-
on is forgotten: at first glance here there are workplaces like thousands 
of others in Germany. Desks with large flat screen monitors; shelves by 
the metre on the walls with the usual colourful folders.

However, the design drawings, 
tool information and copies of 
correspondence in those folders 
have been collecting dust for 
years, as the Managing Director 
Rainer Lothmann reveals later. 
Since he founded the company 
in 1987, around 2,000 customer-
specific step drills for combined 
drilling, counterboring, milling, 
diameter turning and reverse 
countersinking tool have been 
manufactured annually, in small 
quantities and in a short time.

Rigorously standardised 

Kurze Durchlaufzeiten hat der 
Werkzeughersteller durch die 
frühzeitige und konsequente 
Umsetzung dessen erreicht, was 
viele Firmen heute als Indust-
rie 4.0 für sich entdecken: die 
durchgängige Digitalisierung und 
Vernetzung der Geschäfts- und 
Fertigungsabläufe.

„Der in den 80ern populäre CIM-
Gedanke hat mich von Anfang 
an begeistert“, blickt Rainer 
Lothmann zurück. „Da sich 
kundenspezifische Werkzeuge 
aus immer neuen Kombinationen 
wiederkehrender Standardele-
mente wie Schäften und Wen-
deschneidplatten zusammenset-
zen, drängte sich für mich der 
Gedanke auf, diese Elemente in 
einer Datenbank als Basis für alle 
weiteren Prozesse abzulegen.“

Proprietary CAD-CAM system 

As the commercial solutions available at that time were not appropriate 
for his forward-thinking ideas, the qualified engineer dusted off the 
programming skills he had acquired at university and without further 
ado began to create a proprietary, database-based CAD-CAM system: 
„The starting point for us is not a design drawing, as traditionally is still 
common at machine tool manufacturers even today, but a central data 
set!“

The horizontal layout, a granite bed and guide rails accurate to the micrometre on the UNISET-H durably guarantee a high degree of 
robustness, repetition accuracy and measuring precision in the micrometre range. 
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Since then Rainer Lothmann has invested around half his working time 
in the further development of the software. It is only now and again 
that he obtains external support, for example for programming time-
consuming details or the implementation of special tasks, such as the 
conversion of the system from 2D to 3D. 

Automated: from the preparation of the quotation to production

Over 30 years a powerful, tailor-made software application has emerged 
with which Lothmann can, at the touch of a button, prepare not only 
automated quotations and design drawings based on the tool data 

entered, but at the same time can 
also generate a simulation of the 
tool as well as the CNC program 
for lathes, grinding machines and 
milling machines, and even measu-
ring programs. Thanks to complete 
networking, this information is 
also available immediately at the 
manufacturing machines, which is 
the prerequisite for the high degree 
of automation achieved.

„For the last seven years we have also immediately digitised every cus-
tomer drawing received as well as the other correspondence and saved 
it with the tool data“, explains the self-made man. „Since then we have 
indeed worked completely without paper, as I always dreamed.“ But that 
is not enough.

Problem identified: waiting times at the setting fixture

Recently the managers turned their attention to any remaining residual 
factors that could hinder the refined processes. Important information 
for this undertaking was provided by a thesis in which the internal 
processes were analysed in minute detail.

„Here it was found, among other issues, that time and again there were 
waiting times of several minutes at one of the two setting fixtures we 
use“, reports Thomas Keller, Head of Production at Lothmann. Here the 
tool manufacturer used one of the devices for the measurement of the 
tools the manufacturer uses in production such as twist drills or milling 
cutters, while the second fixture was used both for the final inspection 
of the completed tools produced and for intermediate inspection of all 
tools after milling.

With the procurement of a setting fixture UNISET-H, Lothmann has rectified a bottleneck in the setting room and in this way 
avoided high consequential costs.

t



„We undertake 100 per cent checks on every one of the tools we 
manufacture“, adds Thomas Keller. „If, e.g., a tool with seven cutting 
edges and a lot size of ten is manufactured, 70 cutting edges need to be 
inspected.“ If during this time a machine tool operator comes and wants 
to undertake an intermediate measurement, the operator may have to 
wait several minutes. 

Minor cause – major effect

However, this means that the milling machine also stops after a time, 
because it is waiting for the operator to undertake an action. As such 
a production machine remains temporarily unused; this machine with 
a purchase price in the order of half a million has a significantly higher 
hourly rate than the setting fixture at the start of the chain of effects.
„I have observed several times that even major machining organisations 
ignore this cost lever and accept bottlenecks at setting fixtures“, says 
Rainer Lothmann, who in contrast reacted immediately once the results 
of the analysis became available; he procured a further setting fixture 
in 2012.

The choice was for a MAPAL fixture of type UNISET-H 600L, which 
since then is primarily reserved for the intermediate measurements at 
Lothmann. 

The optimal solution for measurements between centres 

„This horizontal fixture is very suitable for our measuring task, as we 
always mount and measure the tools between the centres. MAPAL itself 
uses a setting fixture of the same type in its own tool manufacture, 
such that as expected we could hardly go wrong here“, argues Thomas 
Keller, grinning.

The setting fixture used in the past by Lothmann for the intermediate 
measurement was, on the other hand, of a vertical configuration and 
required the attachment of a holder for the measurement between 

centres. „That was susceptible to distortion such that we often had to 
re-adjust“, reports the head of production. 

On the other hand the horizontal layout, a granite bed and guide rails 
accurate to the micrometre on the UNISET-H durably guarantee a high 
degree of robustness, repetition accuracy and measuring precision in the 
micrometre range, as is required in the finishing area. „The graphic user 
interface is easy to learn and very clearly laid out“, says Thomas Keller. 
 

UNISET-H: straightforward, robust, reliable
 
„At the start we wanted to order the fixture with a projector for simpli-
city and speed, but in the end we decided for the camera option, as the 
MAPAL camera works extremely quickly and also permits the measu-
rement of turning tools. And we have not regretted it“, adds Rainer 
Lothmann. The head of production is also impressed with the camera: 
„The camera is worlds apart from the one in the other setting fixture we 
have used such that I – whenever possible – go to the UNISET-H with all 
my measurements.“

Thanks to the outstanding characteristics of the UNISET-H, there are 
no longer any bottlenecks in the setting room at Lothmann. The custom 
tool manufacturer now has the next project in sight: the integration of 
the setting fixture into the company‘s proprietary CAD-CAM system; 
this integration has become possible recently due to the upgrade kits 
that are now available for older MAPAL fixtures. „This is an option that 
is very interesting for us, because we can then also send automatically 
prepared measuring programs directly to the machine and transfer 
and further process measurement results directly to the tool data set“, 
concludes Rainer Lothmann with satisfaction. n

The forceful trio with a forward-looking attitude: company founder Rainer Lothmann, his Head of Pro-
duction Thomas Keller and Michael Hils, Head of Mechatronic Systems from MAPAL (from left to right). 
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WEISSKOPF 
PRODUCTION AREA DOUBLED

A second production building with an administration wing has been 
built at the MAPAL subsidiary WEISSKOPF Werkzeuge in only 13 
months. The new building doubles the available capacity; the subsidiary 
now has 1,130 square metres of production area and 510 square metres 
of office area. The around 15,000 square metre site also offers plenty of 
space for further expansion. 

During the construction of the new building, the production and logis-
tics processes were re-organised and adapted to the additional capacity. 
Great value was placed on modern, energy-saving building services and 
systems. MAPAL has invested 8.5 million euros in the site; the State of 
Thuringia supported the construction work with subsidies. The number 

of people employed at WEISSKOPF Werkzeuge has almost doubled since 
2012. Today the works in Meiningen employs almost 100 staff. The 
recruitment of additional skilled staff is currently in progress.

WEISSKOPF Werkzeuge is specialised in custom tools and very small 
tools made of solid carbide. Along with the rapid small-scale series 
production of solid carbide tools and the manufacture of small drills, 
WEISSKOPF also provides regional services for tool reconditioning. Since 
joining the MAPAL Group, the international orientation of the business 
has significantly increased the order book and production workload in 
the works. 200,000 custom tools are produced annually in Meiningen. n

WEISSKOPF Werkzeuge in Meiningen has been part of the MAPAL Group for four 
years. The production capacity at the Thuringia-based organisation has now been 
increased.  

The opening and official inauguration of a second production building 
was celebrated at WEISSKOPF Werkzeuge in the middle of September. 
Along with suppliers, customers and partners, Thuringia‘s Economics 
Minister, Wolfgang Tiefensee (2nd from the right), was also a guest at 
the celebration.



70 percent faster milling. This is the figure SolidCAM says its CNC machining 
software iMachining can achieve and is talking of a revolution in machining. 
Bekir Kilic, Technical Manager at SolidCAM in Germany, explains in an inter-
view with IMPULSE the basis for this figure and when such a large increase 
in the speed of milling can be achieved. 

IMPULSE: “70 percent time saving and more.” You use this slogan 
for iMachining. On what is this percentage based?

Kilic: Here we are comparing conventional milling with the ad-
vanced iMachining technology. However, it is not solely the usage 
of iMachining that produces this large increase in speed, but a 
whole package of measures that, although they always involve 
the usage of iMachining, may also involve a change in the milling 
strategy and the tools used.

IMPULSE: How often do you achieve this large time saving in 
practice?

Kilic: Such a large increase in the speed of the machining process 
is not the exception and we can demonstrate it with numerous 
figures from practice. Although we launched iMachining on the 
market only in 2011, 4,800 users worldwide are already using our 

software – 2,500 of those solely in Germany. Here it is definitely 
not the case that we only come up against small organisations 
with unused optimisation potential, as could possibly be suspec-
ted. There are also large organisations with a large number of 
milling machines and corresponding resources where we have 
even exceeded a time saving of 70 percent with iMachining.

IMPULSE: In which constellations can the user expect a significant 
increase in the speed of the machining process due to iMachining? 

Kilic: In general it can be said: the harder the workpiece mate-
rial is to machine, the more it pays to switch from conventional 
milling to iMachining. We are therefore particularly successful in 
the areas of medical technology and aerospace where Inconel and 
titanium are often machined. The improvement to be expected is 
all the greater, the smaller the milling cutter used and the greater 
the dynamic performance of the CNC machine. 

FASTER TO THE GOAL 

PATHON A CURVED 

t
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IMPULSE: Where is it not appropriate to use iMachining?

Kilic: During face milling with a low material removal rate of, for 
instance, 1 mm or during milling processes with low machining volume. 
Milling aluminium with very powerful machines is also a grey area. 
These machines already work with very high feeds and material removal 
rates with linear paths that permit a higher volume removal rate than 
milling with circular movements, such as those on which our techno-
logy is based. On normal standard machines we have also been able to 
realise significant improvements for users using iMachining, even on 
milling aluminium.

IMPULSE: Which prerequisites must be met by the CNC machine for 
iMachining?

Kilic: It is not possible to provide a general answer to that question. It 
can also be appropriate to use iMachining on an older, less dynamic 
CNC machine, e.g. to be able to make use of smaller milling cutters or 
to increase the tool lives. A detailed analysis of the actual situation at 
the user is always necessary. Simple analysis of the machine data is not 
sufficient. 

Machining a workpiece using the 3D-iMachining procedure.
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IMPULSE: How important is the high dynamic 
performance of the CNC machine?

Kilic: The special features of iMachining 
are the sophisticated tool paths – we call 
them morphing spiral paths. Here the tool 
follows a highly developed, adaptive spiral 
that increasingly approaches the shape of 
the geometry to be machined. The tool cuts 
for the longest possible time. The average 
chip thickness is always maintained constant during this process, the 
software automatically adapts the lateral material removal rate and the 
feed – high dynamic performance is very helpful there. There are also 
numerous other innovative techniques that we use to design the machi-
ning process so it is particularly efficient and to protect the tool.

IMPULSE: Does your software require the user to have special know-how?

Kilic: No, quite the opposite. We spent a large part of the five years 
of development before market launch making the software as easy as 
possible for the user. iMachining has a patented Technology Wizard. This 
wizard always calculates the optimal cutting parameters based on the 
geometry to be machined, tool data, workpiece material and the perfor-
mance data for the machine. Especially for users with little experience 
and with demanding workpiece materials, the usual guesswork and cau-
tious approach to the optimal feeds and spindle speeds are unnecessary.
Already during the development phase we began to purchase numerous 
machining centres and to undertake machining trials using the software 
– we have been doing this continuously since then. We feed our tech-
nology database and software algorithms with the resulting data and in 
this way increase the accuracy and efficiency of our software.

IMPULSE: And if the user is still not satisfied with the results?

Kilic: Then, as the simplest measure, the user can change the presetting 
using a „machining level“ slider and select, for example, a more aggres-
sive or a more cautious machining strategy. The user does not need to 
think about whether it would be better to change the spindle speed, 
the feed or perhaps the wrap angle. The user only needs to generate the 

NC program again using the postprocessor and transfer it to the CNC 
machine, the software does the rest. Special knowledge is not required. 

IMPULSE: Can users who work with lathes and turning-milling centres 
also profit from iMachining?

Kilic: Yes. An increasing number of users want to combine turning and 
milling to obtain completely machined workpieces from the machine. In 
the early days of SolidCAM we developed a turning-milling module and 
have expanded it time and again since then. With SolidCAM 2016 we 
launched on the market a completely new turning-milling software pa-
ckage using which complex multiple channel machines can be operated 
very quickly and straightforwardly.

Our motto „easy to use, fast to the solution“ therefore also applies 
consistently to all SolidCAM modules!

IMPULSE: Thank you for the interview!  n   

Many years of partnership

MAPAL has been working together with SolidCam for quite some 
years. What started out with the “iMachining” Software espe-
cially for trochoidal milling has become a close partnership. The 
SolidCam software is used in the MAPAL research and develop-
ment centre for a variety of applications today. MAPAL emplo-
yees program the machining strategies themselves. However, if 
needed, they can rely on the support of SolidCam.

„Our motto „easy to use, fast to the 
solution“ therefore also applies con-
sistently to all SolidCAM modules!“

Bekir Kilic, Technical Manager at SolidCAM



The HydroChuck Grind-A for highest precision during grinding. 

Workpiece clamping using 
hydraulic technology

Can be aligned
Energy-efficient and safe

Modular
Highly precise and dimensionally accurate
Simple and flexible
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In tool grinding machines with automatic clamping, the workpieces are 
clamped using hydraulic pressure. The machine‘s hydraulics are required 
during clamping and during the entire machining process. A pressure drop 
will cause the workpiece to fall out or significant fluctuations in quality. 
This situation was at the centre of the MAPAL‘s new development in the 
area of hydraulic clamping technology with which the clamping principle 
on tool grinding machines is reversed. The focus was on efficiency, safety 
and energy and resource efficiency. 

Energy-efficient and safe: machine hydraulics only for releasing  

The new automatic hydraulic chucks HydroChuck Grind-A significantly 
increases the energy efficiency of the tool grinding machine. The machine‘s 
hydraulics are only required for a short time to release the workpiece. With 
the aid of the integrated cup spring pack, the workpiece is held securely, 
without the need for energy during the machining. Workpiece scrap and 
also injuries of the machine operator due to a potential pressure drop are 
excluded due to this safe clamping actuation.

Highly precise and dimensionally accurate: highest quality require-
ments

The HydroChuck Grind-A chucks are designed for the highest quality requi-
rements. They ensure reproducible dimensional accuracy during grinding 
and are designed for high accuracy clamping with a shank tolerance of h6. 
High radial run-out accuracy and repetition accuracy are ensured. During 
design, attention was paid to minimal tool restriction and therefore the 

least possible interference with the grinding wheel. Along with reduced 
wear and abrasion on the grinding wheel, optimal geometries and a high 
degree of shape and dimensional accuracy on the workpiece are ensured 
with the new hydraulic chucks. 

Can be aligned: constant high workpiece quality

The HydroChuck Grind-A can be aligned radially and at the angle. It is 
the only product in this area that can therefore neutralise wobble and 
ensure the consistent, maximum quality of the workpieces produced with 
constant material removal and high surface finishes. The hydraulic chuck is 
aligned and set to the µ using two dial gauges in only a few minutes..

Simple and flexible: optimal handling  

With all its technical finesse, the HydroChuck Grind-A offers one more ad-
vantage: it is easy to use. The clamping range can be straightforwardly and 
flexibly adjusted using a large range of reducing sleeves. The workpieces 
are mounted and fixed quickly in the hydraulic chuck using a hex wrench. 

Modular: economical repair or overhaul

The automatic hydraulic chucks comprise two pieces. At the end of tool 
life, only the front hydraulic unit is replaced. It can be overhauled or 
repaired and then re-used. Especially in manufacturing organisations with 
a large volume of workpieces, the HydroChuck Grind-A therefore pays for 
itself very quickly. n

At AMB 2016, MAPAL presented new hydraulic chucks for tool grinding machines. In this way 
the advantages of hydraulic clamping technology can now also be used for tool grinding and 
make possible a significant increase in the energy balance with very high quality and cost-
effectiveness. Alongside the manual chucks, the usage of the new HydroChuck Grind-A offers 
significant advantages especially for automatic workpiece clamping.

The HydroChuck Grind-A for highest precision during grinding. 

*Assumptions:
Machine running time: 15 minutes 
Workpiece changing time: 2 minutes

3-shift operation / 5 days the week
Consumption for clamping: 1 kWh
Costs: 20 ct. per kW/h

Energy costs per day week month quarter year

HydroChuck Grind-A 0,57 Euro 2,80 Euro 14,20 Euro 42,60 Euro 170,40 Euro

Conventional chuck 4,25 Euro 21,20 Euro 106,00 Euro 318,00 Euro 1.272,00 Euro

Table: Schematic comparison of energy costs for a HydroChuck Grind-A and a conventional 
chuck.

ENERGY COSTS REDUCED BY MORE THAN 80 PERCENT
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The Wellingborough factory manufactures upwards 
of 700 head and engine block sets every week for 
the world‘s third largest construction equipment 
manufacturer. To ensure the company maintains its 
high production levels, MAHLE Powertrain employs 
22 Heller twin-pallet machining centres than run 24 
hours a day, seven days a week. To minimise down-
time and maximise productivity, MAHLE has invested 
in a partnership with cutting tool specialists MAPAL. 
MAHLE utilises over 170 different MAPAL tool as-
semblies for its HSK63 and HSK100 machines. With 
product lines including everything from solid carbide 
end mills, boring tools, drills, reamers, rough boring 

ISO tools, fine boring tools and specialist tools for 
crank shaft and cam shaft machining, the diversity 
of the MAPAL brand sees over 90 per cent of the 
MAHLE cutting tool consumption being supplied by 
the Global cutting tool specialists.  

The relationship between MAPAL UK and MAHLE has 
demonstrated how a committed partnership between 
supplier and customer can reap significant rewards. 
With two full time MAPAL employees based in the 
tool management area at MAHLE, the powertrain 
manufacturer has all its tooling needs facilitated by 
the MAPAL staff. Commenting upon the agreement, 

TO DIG OUT SUCCESS

As one of the world‘s largest automotive suppliers, MAHLE is a globally 
renowned manufacturing powerhouse with over 76,000 employees and a 
turnover in excess of Euros €11.5 billion. With more than ten facilities in 
the UK, the MAHLE Powertrain manufacturing plant in Wellingborough 
is a state-of the-art cast iron machining facility that supplies head and 
block engine sets for a major UK-based construction vehicle company.

TOOLMANAGEMENT

MAPAL PARTNERS 
MAHLE POWERTRAIN

Using the Tritan-Drill resulted in shorter cycle times and about 40 
per cent longer tool lives.



Gavin Samwell, a MAHLE Powertrain Production Technician says: 
„MAPAL supply the complete package, we use their tools in our machi-
nes and when the tool life expires we take the tool out, put it in a tool 
trolley and the MAPAL engineers will come in to refurbish, re-tip and 
re-set the tools. Once the MAPAL engineer has prepared the tool for 
re-use, it is returned to the machine tool carousel to be used again or it 
is stored in the tool management system.“

To ensure the continuous and uncompromising service levels are 
maximised, the two on-site MAPAL tool setters are supported by an 
additional application engineer that will visit the site to investigate the 
potential for implementing creative new solutions. This strategy ensures 
that MAHLE is continually optimising its machining processes. 

One recent example of the continuous process development was the 
installation of MAPAL‘s new Tritan-Drill. Marketed as a drill capable 
of cycle time reductions and tool life improvements in the region of 
40 per cent, this was an opportunity for the three-flute Tritan-Drill to 
prove itself in the automotive sector. The MAPAL application engineer 
trialled the Tritan-Drill against an existing 13.16 mm diameter solid 
carbide spiral drill. Cutting a bolt bore in the cast iron cylinder head, 
the previous drill operated at 2,429 RPM with a feed rate of 672 mm/
min (100 m/min at 0.28 mm/rev) to achieve a tool life of 37 parts. At 
this point, excessive tool wear required a tool changeover. However, the 

new solid carbide Tritan-Drill with internal coolant supply exceeded the 
performance of the previous drill, reaching a tool life of 70 parts, a 48 
per cent improvement.

This is credit to the new Tritan-Drill geometry that permits higher feed 
and speed rates whilst enhancing bore concentricity and precision with 
its self-centring characteristics. Running at a cutting speed of 2,204 
RPM with a feed rate of 1,322 mm/min (90 m/min at 0.6 mm/rev), the 
Tritan-Drill has more than doubled the feed rate to reduce cycle times 
by 60 seconds per cylinder head.

Referring to why the company selected MAPAL as its tooling partner, 
Gavin Samwell continues: „MAPAL was the one company that offered 
the most comprehensive solution and service for our needs. MAPAL 
can manufacture the tools at their UK facility and even supply pro-
ducts from other manufacturers where necessary to deliver a complete 
package.“

This complete package includes the management of inventory and costs. 
It ensures the MAHLE production facility is always tooled with the most 
productive tooling solutions available. The MAPAL tool management 
system incorporates the latest technology whilst delivering continuous 
cost down and productivity enhancements with no procurement costs 
and a single invoice.
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As well as having MAPAL staff permanently on-site, the tool dispen-
sing is completely automated with a UNIBASE-M tool dispensing 
system that guarantees fast, efficient and controlled tool provision. For 
MAHLE, this ensures that when tools are taken from the UNIBASE-M 
tool dispensing system, the MAPAL tool inventory system automatically 
orders new stock to ensure MAHLE are never without the right tool for 
the job.

As partners to MAHLE, the fully operational tool management system 
for the head block and bedplate works on a cost per piece agreement. 
This very close collaboration between the two companies encourages 
efficiency and profitability for MAHLE by using MAPAL‘s UNIBASE-M 
services to remarkable effect. n



MAPAL SPOTLIGHT

Multi-bladed fine machining 
with EasyAdjust-System

By adapting the innovative EasyAdjust-System to the principle of multi-
bladed reamers, MAPAL once again succeeded to significantly increase 
the efficiency of reaming operations. The heart of the EasyAdjust-System 
is an innovative cassette that stably holds the blades with their six or 
four cutting edges without any play. The back taper on the minor cutting 
edge is already integrated into this cassette. The tools only have to be set 
in the diameter. Due to the exact guidance of the cassette on a precision 
guide pin, the back taper remains unchanged even during diameter 
setting. The setting effort for the back taper is completely eliminated.

Low cutting material costs due to multiple cutting edges per turnblade, 
highest precision due to being settable, low rotating stock of tools, low 
reconditioning costs due to a mere turnblade exchange: the significant 
advantages of the turnblade technology are now combined with the 
high performance level of multi-bladed machining. The performance and 
efficiency of fine machining is once more increased by MAPAL.

THE KEY FACTS:

 -  Setting effort drastically reduced – tools only have to be set 

in diameter

 -  Optimum cutting material utilisation thanks to blades with 

four and six cutting edges

 -  Turnblade technology allows for high flexibility in the cut-

ting material choice

 -  Machining of defined roughnesses by using different back 

tapers 

 -  Adjustment of the back taper independently from blade and 

tool body
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Cassette

Turnblade with 
clamping groove

Threaded pin and 
adjustment wedge

Precision 
guide pin

Clamping jaw with 
threaded spindle


