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Dear readers,
dear business friends,

at EMO too, we have again prepared for you a wide range of new and 
improved products. We are not thinking just exclusively in terms product 
innovations, but are also focussing on new production and machining 
processes as well.

One focus of our development activities this year has been on further 
developing our range of standard clamping technologies. In the field of 

hydraulic clamping technology, we have managed to develop a globally 
unique product thanks to the use of an additive manufacturing method: 
the HighTorque Chuck with a narrow contour. This is a hydraulic clam-
ping chuck that has the 3° contour associated with shrink fit chucks for 
machining in areas with a critical interfering contour. “Here we have the 
advantages of two worlds that combine the hydraulic clamping and the 
shrink fit technology into one product.”

Such product innovations are only possible because we have been wor-
king for some time with the innovative technology of laser melting and 
already use this process in the series production of drills and reamers.

“Regardless of whether it is a standard or a 
special tool, comprehensive services or new 
business models, with MAPAL as a partner, you 
will always get an economical and efficient solution 
that gives you a distinct competitive advantage.”



Another main focus that we are engaged in is digitisation. Industrial 
services are an important element of industry 4.0. Digitisation, this is 
the recording and use of information for developing networked pro-
duction processes, gives a new dimension to precision tools. A tool no 
longer consists merely of hardware, but also of the accompanying data 
and services. We are developing corresponding models and are presen-
ting the first milestones at EMO.

Regardless of whether it is a standard or a special tool, comprehensive 
services or new business models, with MAPAL as a partner, you will 
 

always get an economical and efficient solution that gives you a distinct 
competitive advantage.

We wish you an enjoyable read 

 

Dr. Dieter Kress   Dr. Jochen Kress
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This year Milan is the exhibition venue for EMO, Europe‘s largest 
exhibition for metal cutting. Under the slogan „Let‘s build the future“, 
around 1400 exhibitors are presenting themselves from 5 to 10 October 
2015 to international visitors and showing new products and the latest 
developments in rational and advanced metal cutting.

One of the hot topics at this year‘s EMO is additive manufacturing. As a 
leading manufacturer of precision tools in this area, MAPAL is introdu-
cing additively manufactured tools in a special presentation at its stand. 
Additively manufactured hydraulic expansion chucks with a narrow 

contour will be included for the first time. The new cutting material 
series for the machining cast materials is celebrating its exhibition dé-
but. MAPAL is presenting the powerful Tritan-Drill in numerous special 
designs, showing new chucks for micro cutting and presenting setting 
devices as elements for digital tool data management. 

At the MAPAL stand C08 D09 in Hall 10, you will learn about the 
innovations at MAPAL in the automotive, aerospace, wind energy and 
services sectors. 

THE HIGHLIGHT OF THE EXHIBITION YEAR 

EMO IN MILAN, ITALY
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Previously, tools for the machining of valve seats and valve guides in 
cylinder heads were usually used with axially adjustable inserts. Setting 
them accurately is complex and demanding. Generally, only one cutting 
edge is used per angle in the valve seat ring.

To simplify this process considerably and to perform it in a much shorter 
time, MAPAL has developed a tool concept which processes the three 
angles on the valve seat ring, each with three brazed PcBN cutting 
edges, in just one step. The centrepiece is the machining ring with nine 
cutting edges, i.e. three per angle. This machining ring is mounted with 
a high degree of precision both radially and axially on a short taper con-
nection, which results in the cutting edges being positioned precisely. 
For replacement, only the threaded disk needs to be loosened. This en-
sures drastically reduced setting times and very easy handling.

The cutting forces are optimally distributed on the tool. As a result, a 
tenfold service life of the cutting edge can be achieved. In addition, you 
can work with more than three times the feed rate. The tool concept 
proves itself through higher cutting speeds and hard cutting materials 
and ensures higher quality.

The tool for machining valve seats and valve guides is modular and 
includes two tool interfaces. On one hand, there is the above-mentioned 
short taper connection for the machining ring. On the other hand, there 
is an additively manufactured hydraulic clamping chuck for receiving 
the multi-bladed reamer with PCD cutting edges for finishing the valve 
guide. The tension is very easy to achieve through the pressure screw.

Last year, MAPAL introduced a completely new generation of counter-
sinks. The cutting edges of these countersinks are extremely unequally 
spaced. Therefore, the axial force is reduced by more than 50 percent 
compared to that of conventional countersinks. This results in less vibra-
tion of the tool. Furthermore, there is greater precision of the counter-
bore, greater accuracy and better surface quality. 

The reduced load on the machine increases the service life of the tools. 
In addition, thanks to its smooth, stable operation, the countersink can 
be driven with higher cutting parameters, resulting in significant time 
savings.

Previously, countersinks which lifted the counterboring process to an 
entirely new technological level were available in five different diame-
ters, from 6.3 to 25 mm. MAPAL has expanded this range significantly. 
The new diameter range which are available from diameter 4.3 to 
31 mm has been adapted to DIN standard 335C.

In addition to the already available sizes, the following diameters 
are also available:

HPR RING REVOLUTIONISES 
VALVE SEAT MACHINING
 
Process valve seat rings and guides quickly, 
effectively and with a high degree of accuracy

REVOLUTIONARY 
COUNTERSINK PROGRAMME 
EXTENDED 
More diameters for excellent results

NEWS AND HIGHLIGHTS…                   … FOR EMO – A SELECTION
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For the production of homokinetic joints of hardened steel, numerous 
automotive manufacturers and suppliers rely on ball nose milling cutters 
from the CPMill program. For years, these have been successfully used 
for pre-machining (soft milling) and finishing (hard milling with PcBN). 
They are subject to continuous improvement. A new, comprehensive 
development of the milling cutter for pre-machining now allows users 
to enjoy a significant increase in efficiency.

The new, highly-spiralled geometry ensures optimal chip removal. 
Instead of four cutting edges, the new solid carbide ball nose milling 
cutter has five. Furthermore, in addition to the base substrate, the coa-
ting has also been improved. For easy changing of the milling heads, 
they are equipped with the CFS interface. Through the precise tuning of 

the taper and face, a high concentricity of ≤ 5 μm, excellent rigidity 
and consistently high quality are achieved.

Examples in practice show:
With the new CPMill ball nose milling cutter, machining time per com-
ponent can be significantly reduced. While 75,000 parts were previously 
machined in one week, for example, there is around 12 percent more 
produced (namely, 85,000 components) with the five-edged cutter using 
the same machine capacity and without any additional investment in 
equipment. The reason is that it is possible to work with much higher 
cutting and feed rates. In addition, the milling cutter has a 25-percent 
higher service life than the previous model.

Tools with ISO cutting edges are the method of choice when it comes to 
the drilling of cast materials. Considering the demand for high cutting 
speeds and technologies for cooling, the demands placed on tools and 
cutting edges are increasing. Very good friction and wear behaviour as 
well as a high degree of heat hardness on the part of the coating are 
therefore essential. Previously, drilling processes were often conducted 
with PVD-coated cutting edges. 

MAPAL has now developed a new CVD-coated cutting material series 
which is specifically matched to the requirements of the drilling of all 
cast materials – GJL, GJV and GJS. The new cutting materials HC720, 

HC725, HC730 and HC735 differ through the carbide substrate used. 
All four are effective due to the extremely heat-resistant α-aluminium 
oxide coating with excellent adhesion. Cutting inserts with the new 
coating offers the potential for a substantial increase in the average 
cutting speed when drilling, even during dry machining. Machining at 
a cutting speed of 300 m/min is no problem. A considerable increase 
in productivity is thereby achieved. The cutting edges achieve a signi-
ficantly longer service life, as practice examples show: When machining 
GJL250, the tool life was increased threefold compared to the previously 
used PVD cutting material HP455.

MORE CUTTING EDGES 
FOR LONGER SERVICE LIFE 
AND HIGHER QUALITY  
Solid carbide ball nose milling cutter CPMill 
with new geometry and CFS interface

EXTREMELY RESISTANT EVEN 
UNDER HIGH LOADS
 
New cutting material series based on a CVD coating 
for the drilling of all cast materials

NEWS AND HIGHLIGHTS…                   … FOR EMO – A SELECTION
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At the MAPAL Dialog in June in Aalen, experts from MAPAL as 
well as experts from science and industry presented solutions that 
encompassed the theme of Industry 4.0. Approximately 300 invited 
customers and business partners were able to take away with them 
many interesting ideas on research and practice. 
 
For a long time now, the requirements of customers have gone far 
beyond that of the „tool“ product. Increasing automation and the ever 
more complex manufacturing processes require deep technological 
knowledge. For this reason, MAPAL has continuously expanded its range 
of services. At the opening of the DIALOG symposium, Dr. Jochen Kress 
expressed his conviction that industrial services are an important ele-
ment of Industry 4.0. Through digitisation, for example, referring to the 
recording and use of data in order to develop networked production, the 
tool product gains an entirely new dimension. „In future, the tool will 
consist of hardware, associated data and services.“ Thus, the tool will 
become the key to future efficiency gains and new business models. 
 
Setting and tool dispensing devices record a lot of data
 
Devices for setting, measuring and dispensing tools, so-called mecha-
tronic systems support customers in the quick and secure method of 
setting up their machines. These devices detect a multitude of tool data. 
„The store-room can be regarded as a sensor for controlling intelligent 
manufacturing processes“, stated MAPAL Engineering Manager Stephan 
Köstler.

Prof. Dr.-Ing. Thomas Bauernhansl also made it clear that German indus-
try needs to tackle digitisation quickly and consistently. The director of 
the Fraunhofer Institute for Manufacturing Engineering and Automation  

IPA in Stuttgart talked about topics such as big data, cloud computing, 
and machine-to-machine communication. The German mechanical en-
gineering sector is well positioned, he said. For the Industry 4.0 project, 
companies would need to cooperate more closely than ever before and 
in future, also see themselves as IT providers. 

Databases reduce process costs 

„From a central tool database, process information in the CAM system 
can be integrated into simulation, setting, storage, ERP and commer-
cial systems“, said Christian Ehrlinger, Product Marketing Manager of 
COSCOM Computer. Tool data would thereby be available for the start 
process and reduce the set-up and non-productive times as a result. The 
initial recording of this data, however, involves a lot of time and money. 
New software processes facilitated and reduced this effort. Dr.-Ing. Götz 
Marzinski, CEO of CIMSOURCE GmbH points this out. 
At the TOYOTA Motorsport GmbH (TMG) in Cologne, they were inten-
sively involved with tool organisation and collaborated with MAPAL to 
create a comprehensive CAM technology database (see also page 44), 
explained Marcel Voigt, Manager Production & Programming at TMG.
 
Step by step to networked production
 
TMG is planning to expand the MAPAL tool management system. „The 
modular design allows the system to be expanded from the pilot phase 
through to planning and procurement of components to running them 
in and complete support of the machining process“, explained Frank 
Stäbler, MAPAL Product Manager Toolmanagement, and presented 
practical examples to the conference participants. 

MAPAL DIALog: 
TOOLS AS A KEY TO INDUSTRY 4.0



The Trumpf Werkzeugmaschinen GmbH & Co KG and the Bosch Rexroth 
AG, specialist for propulsion and control technology, have already im-
plemented modules for industry 4.0. Klaus Bauer, Head of Basic System 
Technology Development Trumpf, presented an app developed by Trumpf 
that the production manager can use to monitor various production 
resources in production and plan processes. Among other things at 
Bosch Rexroth, different process stations have been developed with 
standardised interfaces that can be operated intuitively and are linked 
horizontally as part of a smart automation line. Nicole Arendt, Produc-
tion Planner at Bosch Rexroth AG, reported on reduced processing times 
and more efficient production of small batches. 

From the present to the future: Klaus-Peter Göbel, AME Manager SCS 
Europe of automotive supplier ZF Friedrichshafen, ended the series of 
talks by sharing the vision of a globally deployable tool management 
system. Göbel sees great potential for increasing the productivity of 
plants. However, the prerequisite for this is the alignment of production 
processes and tool logistics systems. 

After the talks, the participants of the conference were among the first 
to have the opportunity to visit the newly opened showroom for MAPAL 
setting devices. During a tour of the production halls and live demons-
trations on the machines of the research and development department, 
they also gained exclusive insights into the manufacturing processes 
and the productive capacity of MAPAL. Parallel to the conference, 
a trade exhibition was held in which the software providers Balluff 
GmbH, CIMSOURCE GmbH COSCOM Computer GmbH, FASYS industrial 
EDV-Systeme GmbH, iBlade GmbH & Co. KG, SolidCAM GmbH and TDM 
Systems presented their range of systems for implementing industry 4.0 
projects in the area of tool management.

Universal solutions for efficient tool management

MAPAL has opened a showroom for setting devices and storage systems 
at its headquarters in Aalen. Visitors are given the opportunity to be 
clearly informed about efficient tool management solutions and tool 
management logistics systems and possibilities for using digital tool 
data. The term MAPAL UNIFACTS (Unique Factory Solutions) refers to a 
comprehensive range of products and services for testing, setting and 
measuring tools and other components for manufacturing. To demons-
trate MAPAL UNIFACTS and the whole process of tool logistics in an 
easy-to-understand way, MAPAL has presented the complete unit con-

sisting of setting device, dispensing system, laser marking machine and 
machine tool in the new showroom. All devices are networked together 
via a central database. Possible interfaces are also shown by connecting 
it to the tool management programs of different software providers. 
When setting, measuring and dispensing tools, a wide variety of digital 
data is already recorded, including changes in stock, measurement 
results and process times. This data can be used efficiently for automa-
ted manufacturing processes. In the new showroom, this is shown in a 
practical and easy-to-understand way. 

New

ShowrooM
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Modern materials science in tool development

There is much more to precision cutting tools than meets the eye. 
From the macro to the micro range, developers can quickly reach 
the nano range when it comes to perfectly matching the tool to 
the respective machining task. As the cutting material and its 
exact composition, its geometry, the substrate and the coating are 
decisive for achieving the ideal result in terms of surface, machi-
ning speed and tool life. The smallest optimisations can result in 
significantly improved machining results coupled with higher tool 
life at the same time. For a manufacturer of precision tools such as 
MAPAL, it is elemental to focus intensively on the optimum cutting 
edge and its coating. 

When considering a tool with ISO cutting edges, coatings supposedly 
only play a small part in the whole system. How much expertise and de-
velopment work is behind it can only be seen with a second glance and 
under the microscope. As one of the leading manufacturers of precision 
tools, MAPAL is committed to researching optimum cutting materials for 
the different tasks of machining. In addition, for ten years now, MAPAL 
has been intensively working on developing CVD coatings (CVD = che-
mical vapour deposition). Two years ago, for example, a state-of-the-art 
plant for these coatings was put into operation. After production of 
the existing coatings was transferred to this new plant, development of 
entirely new, even more efficient coatings became the focus.

An integrated approach to developing the coating

„This requires an integrated approach“, says Dr. Wolfgang Baumann, 
Head of Coating Development at MAPAL. Three different areas must be 
considered when analysing and developing cutting edges: The mac-
ro and micro geometry and therefore the chip breaker and the edge 
preparation as well as the substrate used as a carrier for the third area, 

namely, the coating. „In order to advance at this nanoscale, appropriate 
measuring instruments are required“, says Dr. Baumann. In a laboratory 
specially set up for this purpose everything is state-of-the-art.
The MAPAL experts analyse macro and micro geometry, for example, 
with an optical 3D surface measurement system. There are also appro-
priate devices for precise observation of the substrate. „Here particular 
attention is paid to the chemical composition and grain size of the 
carbide“, explains the Head of Development for Coatings.

The analysis of the coating is observed even more precisely. „Here we 
actually reach the nanoscale“, says Dr. Baumann and make this almost 
invisible threshold visible to the human eye: „A human hair is approxi-
mately 50 microns thick, in contrast, the height of a three-layer coating, 
for example, is only around 10 microns.“ The experts use a spherical 
surface cut to make the individual layers visible. To do this, an area of 
the coating is ground free with a ball (Calotte grinding). This makes the 
individual components all the way down to the substrate clearly visible 
under the light microscope. This is how the thickness and adhesion of 
the layers are tested.

Intensive research into the development of
CVD coatings

Using the spherical surface cut, the differences between PVD and CVD 
coatings can be clearly seen with respect to the layer structure (see 
Figure 3).  While PVD coatings have a balanced relationship between 
toughness and wear resistance, CVD coatings are extremely wear-
resistant. CVD coatings are currently mainly used when machining cast 
materials and steel. „PVD coatings are made only up to a maximum 
layer thickness of about 6 microns, whereas with a CVD coating we 
can achieve about 16 microns“, says Dr. Baumann while explaining why 
MAPAL is researching so intensively in this area. This is because: „CVD 
coatings still have fantastically high potential.“

NANO-STRUCTURE
WITH MEGA-EFFECT



4

3

1 | When dry machining GJL250, the cutting edge with the HP455 (l) cutting material has reached the 
end of its tool life after one kilometre. In comparison, the cutting edge with the α-aluminium oxide 
coating (r) after the same distance.

2 | When developing the HC418 cutting material, MAPAL managed to combine the previously conflic-
ting parameters of high toughness and high hardness.

 4 | In 2013, the modern CVD coating plant was put into operation at MAPAL.

To exploit this potential and to develop the optimum coating, there are 
three additional levels of greater detail during analysis than there are 
with a spherical surface cut and a light microscope. Firstly, scanning 
electron microscopy can be used to clearly see the different layers 
and their structure. Secondly, X-ray diffraction analysis can be used to 
measure the inter-atomic distances, crystal structure and texture. „In 
order to resolve the final details on an atomic scale, we use transmissi-
on electron microscopy“, says Dr. Baumann. So far this has been the last 
option for finding the optimum settings for a coating and for identifying 
non-crystalline phases. 

True innovations for reaming, drilling and milling

The level of success MAPAL has had with implementing individual ana-
lysis methods and the significance of past investments was exemplified 
by the launch of the HC418 cutting material at the AMB in Stuttgart 
last year. We have managed to combine the previously conflicting pa-
rameters of high toughness and high hardness into the coating for this 
cutting material. Also in this year, punctually for EMO 2015, MAPAL is 

waiting with a new CVD-coated cutting material series to bore all types 
of cast materials. The four new cutting materials HC720, HC725, HC730 
and HC735 differ only in the carbide substrate used. What they all have 
in common is the new α-aluminium oxide coating with excellent adhe-
sion. The new cutting materials enable machining at significantly higher 
cutting speeds. „Boring dry at a cutting speed of 300 m/min is also not 
a problem“, clarifies Dr. Baumann. In addition, practical examples show 
a tool life of up to three times longer compared to the previously used 
HP455 cutting material, which is based on a PVD coating.

However, with these new cutting materials, the potential will not be 
exhausted for a long time yet. „We are working on another aluminium 
oxide coating“, says Baumann. This will be suitable for milling cast ma-
terials. And here the coating expert also promises a real innovation: „We 
have found a way to neutralise most of the inevitable tensile stresses 
in the coating during the CVD process and thereby to drastically reduce 
the tendency for breakages, which in the case of milling would otherwi-
se rule out the use of CVD coatings.“ And therefore we are continuing to 
work intensively to achieve mega effects with nanostructures.

The spherical surface cut illustrates the differences 
between a CVD (left) and PVD coatingEFFECT
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Can ten holes with a diameter of ten milli-
metres and a drill depth of a few centimetres 
be made at a high feed rate in a die-cast 
aluminium workpiece with no special precision 
requirements? No problem! Many production 
planners may come to this hasty conclusion 
if they are faced with this task. What sounds 
so simple at first, could, due to diverse basic 
conditions, quickly become a machining task 
requiring the full expertise of tool specialists. 

Unplanned production downtime caused by 
tool breakage

Those responsible at the Brabant Alucast also 
realised this in 2006 when the company began 
casting and machining a crankcase lower 
section (bedplate) for PSA Peugeot Citroën, 
which is still manufactured today in quan-
tities of up to 480,000 per year. Ten 80 mm 
deep holes with a diameter of 10.6 mm had to 
be produced in each workpiece. A seemingly 

straightforward task, even at a fully automated 
plant specially designed for complete machi-
ning and whose centrepiece is a Vertiflex Riello 
Sistemi rotary transfer machine, repeatedly led 
to unplanned machine downtimes and rejects 
due to breakage of the PCD drill used. 

„Tool breakage is always extremely problema-
tic, since it is never entirely possible to rule 
out that a defective workpiece will reach the 
customer and a complaint will come in its 

Christiano Sala, Parts & Process Development Engineer at Brabant Alucast (r), and the responsible technical consultant 
from MAPAL, Norbert Thoma (l), are pleased about the quantum leap achieved in terms of tool life and reliability.

Successful drilling despite difficult conditions

Using innovative drilling technology, the manufacturer of automotive parts Brabant 
Alucast managed to increase the tool life from the original 560 to 12,288 meters 
when drilling a crankcase lower section made of cast aluminium and at the same 
time shorted the cycle time noticeably. This was made possible for Brabant Alucast 
by the customised coated Tritan-Drill with three cutting edges that MAPAL specially 
developed for unfavourable drilling situations.

SUCCESSFUL  
TOGETHER 
Optimised drilling and tool life
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Hier könnte eine Bildunterschrift stehen – Hier 
könnte eine Bildunterschrift stehen – Hier 
könnte eine Bildunterschrift stehen – Hier 

WIR STEHEN 
FÜR SIE KOPF!KOPF

„MAPAL – hat uns
bei der Optimierung
perfekt unterstützt.“

„MAPAL has supported us with this task
from the very beginning – we achieved the
target successfully together.“

22-TIMES
TOOL LIFE

SUCCESSFUL  
TOGETHER 
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wake“, says Christiano Sala, Parts & Process Development Engineer at 
Brabant Alucast on location in Oss, Holland. „In addition, an unforeseen 
machine downtime at such a highly automated plant is not as easy to 
handle as it would be if it were a machining centre. Therefore, the risk 
of prolonged production stops exists. „

Need for improvement in tool life and drilling time 

But those responsible at Brabant Alucast were not only focused on the 
issue of tool breakage, The tool life of 560 m (7,000 holes) achieved 
with the PCD drill and in particular the cycle time determined by the 
drilling time were also unsatisfactory in the long run. Although the 
automotive supplier had already split the machining task between 
two stations (6 and 4 holes) of the rotary transfer machine, it was not 
possible to reduce the cycle time to below 45 seconds as desired. Many 
things were causing problems. „A whole series of factors complicated 
the machining task“, says Christiano Sala in retrospect. 

Many factors complicate drilling

The hole is pre-cast on both sides of the workpiece in the form of a 
blind hole. This is necessary because the holes are located in the area of 
the bearing channel of the engine and therefore high hardness and mi-
nimal porosity is required. However, because process-related deviations 
in the position of preformed holes can occur when die casting, the drill 
tends to deviate if it cannot cut freely and cleanly. The resulting force 
applied to the drill leads almost inevitably to tool breakage.

In addition, cooling and lubrication of the coolant holes on the face side 
is no longer guaranteed when the drill enters the base of the opposite 
blind hole and cooling or lubricant pressure drops abruptly. 
Moreover, burrs must not form when the drill exits from the workpiece 
because, from a time and cost perspective, only one side is drilled and 
reworking was not an option. 

Multiple changes to the tool and supplier

After about a year, Brabant Alucast changed from a PCD drill to a 
twin-fluted standard solid carbide drill as part of the ongoing optimisa-
tion efforts – however with largely unchanged results in terms of tool 
breakage and tool life. After an unexpectedly high demand occurred 
in 2010 resulting in a shortage in supply, the company changed drill 
suppliers. This company had a nearby tool grinding shop and put a solid 
carbide twin-fluted cutter on the rotary transfer machine and, due to 
continuing problems with tool life and tool breakage, decided to use a 
three-fluted cutter after a few months. But even this did not produce a 
satisfactory improvement. 

MAPAL has the solution

Only after a further change of supplier and the introduction of an inno-
vative tool did the decisive breakthrough come in 2012. MAPAL initiated 
the turnaround with a twin-fluted solid carbide drill which was adapted 
to the specific requirements of the task at hand. The coated drills had 
a special cutting edge geometry and additional coolant holes halfway 

The bedplate is produced at Brabant Alucast on a highly automated production plant that 
requires short cycle times. (Source: Brabant Alucast)

10 HOLES
3 CUTTING EDGES

1 SOLUTION



Specially developed for demanding drilling situations: the Tritan-Drill.



1 2

3

18 | MAPAL IMPULSE 58

along the flute length. Much effort was expended, but it was worth it: 
With the new drill, the tool life increased to 7,600 m (100,000 holes) at 
a feed rate of 0.5 mm. 

In contrast to PCD drills, the tool life was increased by a factor of 13 
times and this meant Brabant Alucast no longer needed to regrind the 
drill. Since then, the uncertainty relating to the remaining tool life that 
was inevitably linked to regrinding is now a thing of the past. „We have 
clearly achieved our goals in terms of process reliability“, Christiano Sala 
is pleased to say. 

Tritan-Drill for more productivity

Although the long-standing issue of acute tool breakage could be defi-
nitively shelved, the participants sought an additional improvement in 
the cycle time. In a further optimisation step, the responsible technical 
consultant at MAPAL, Norbert Thoma, decided to make use of a custom-
made solid carbide Tritan-Drill. This specially developed drill technology 

from MAPAL for demanding drilling situations is characterized, among 
other things, by an aggressive, self-centring chisel edge that bites into 
the material on first contact with the workpiece and holds the drill 
reliably in position, so that it does not run off centre. 

MAPAL created a special version of the tool in early 2014, which 
carried over unchanged the cutting edge geometry, coating and coolant 
outlet bores from the previously used twin-fluted cutter. A Tritan-Drill 
equipped in this way with its three cutting edges increased the tool 
life further to 12,288 m (153,600 holes). In addition, the feed rate was 
increased to 0.74 mm at a speed of 4,200 rpm, and as a result the total 
machining time was shortened to 37 seconds. Compared to the PCD 
drills, this corresponds to a reduction in the machining time by more 
than 18 percent. „The result of intensive cooperation with MAPAL has 
convinced us all once again“, Christiano Sala sums up. „The plant is 
now not only running considerably longer without interruption, but 
also machines more parts in less time. We save a lot of production time 
compared to the early days with the PCD drills.“

1 | The holes must be machined from one side for cost and time reasons. 

2 | On the outlet side, the drill must not be off by even one degree, as reworking is 
not an option. The tool life and wear susceptibility of the drill are therefore critical 
in this application. 

3 | After several changes in tools and suppliers, Brabant Alucast has been using 
a specially designed custom three-fluted Tritan-Drill from MAPAL since the 
beginning of 2014. This resulted in an increase in tool life from 560 (PCD drill) to 
12,288 m.

THE SOLUTION:
THE TRITAN-DRILL
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TRITAN-DRILL WITH ADAPTED GEOMETRY 

AND SPECIAL COATING

THE MAPAL TRITAN-DRILL HAS PROVEN ITSELF 

MANY TIMES IN DEMANDING DRILLING SI-

TUATIONS. IT SHOWS ITS STRENGTH IN SITU-

ATIONS WHERE OTHER DRILLS FAIL. WITH AN 

ADAPTED GEOMETRY AND A SPECIAL COATING 

ON A TiAlN BASIS, THE TRITAN-DRILL NOW 

HAS PROVEN ITSELF WHEN DRILLING HEAT-

RESISTANT STEELS WITH AN AUSTENITIC AND 

DUPLEX STRUCTURE.



Turbocharger housing and exhaust manifold for modern internal 
combustion engines are examples of components that are exposed to 
high temperatures under high mechanical loads. These are increasingly 
being made of heat-resistant steels with an austenitic structure. The 
main alloying elements of this material are chromium and nickel, each 
with a share of approximately 20 percent or more. The alloy ensures 
high strength values for the components at operating temperatures 
up to 1050 °C and prevents their brittleness especially with frequent 
temperature changes. 

Difficult machinablility of high-alloy steels

However, the alloy is difficult to machine. While chromium thanks to 
the formation of chromium carbides increases the strength and abra-
siveness of the material, nickel increases the toughness which effects 
the removal of chips unfavourably during machining. In addition, the 
materials mentioned have a lower thermal conductivity than low-alloy 
steels. The heat generated during machining is poorly conducted away 
through the material. Heat-resistant steels with a duplex structure are 
characterised by a comparatively high toughness and abrasiveness and 
also have a higher tensile strength. As a result, they are a challenge for 
any metal-cutting tool.

The three-fluted problem solver has 
been specially adapted to the require-
ments for machining austenitic steels. 

HEAT RESISTANT 
STEEL 
ECONOMIC DRILLING
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Optimum conditions for the standard tool

MAPAL has adapted the „problem solver“ Tritan-Drill specifically to the-
se requirements in order to achieve cost-effective drilling of these de-
manding materials including high cutting data and a long tool life. This 
is because even its basic characteristics provide optimum conditions: 
Three positive cutting edges and a self-centring tip give the Tritan-Drill 
the highest level of performance and optimum positional accuracy. The 
drill-point thinning is very stable in the centre, is steadily more positive 
with increasing distance from the centre and transitions to the flute in 
an almost recess-free way. This reduces the friction between the chip 
and drill considerably. Compared to conventional solid carbide drills, the 
positive rake angle in connection with the sharp main cutting edges of 
the Tritan-Drill reduces the cutting pressure and the process tempera-
ture considerably.

Adapted geometry and coating bring success

MAPAL matches drill-point thinning, edge preparation and corner cham-
fer specifically to the machining of austenitic, heat-resistant steels. 

This permanently suppresses burrs from developing on the bore outlet. 
The experts have also adapted the cutting material with a TiAlN-based 
coating to this specific application. The coating further reduces the 
heat input into the Tritan-Drill and effectively counteracts the abrasive 
properties of the high-alloy steels.  

Shorter processing times with double the tool life  

The resulting optimisation is something to be proud of. Compared to 
twin-fluted high-performance drills that have also been adapted to this 
application, the Tritan-Drill has achieved double the tool life. In additi-
on, an up to 50 percent higher feed rate per revolution is possible due to 
the distribution of the cut over three cutting edges.
The Tritan-Drill for machining steels, cast materials and non-ferrous me-
tal is available in the standard product range and is therefore available 
from stock. The drill is available in the diameter range from 5 to 20 mm 
and in versions up 8xD. The Tritan-Drill for heat-resistant steels is also 
available as a special tool at short notice.

The basic characteristics of three-fluted cutters provide optimum conditions for the most 
demanding operations.



APPLICATION EXAMPLES
Material 1.4848 (GX40 CrNiSi25-20)

Machine Horizontal machining centre

Coolant Emulsion 80 bar

Mounting Shrink fit chuck  HSK-A 100

Hole [mm] Through-hole diameter  8,5 x 15 

COMPETITOR MAPAL

TOOL TWIN-FLUTED SOLID CARBIDE DRILLS
WITH INTERNAL COOLING

THREE-FLUTED TRITAN-DRILL 
WITH INTERNAL COOLING

vc [m/min] 75 70

f [mm/U] 0,18 0,22

n [1/min] 2807 2621

vf [mm/min] 505 577

Tool life  [m] 8,1 19

CONCLUSION The Tritan-Drill with higher cutting data provides
more than double the tool life compared to drills from competitors. 

FIXING HOLES
TURBOCHARGER



1+1 = 2
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NEW PRODUCTION SITE IN EPPINGEN

In October 2015, MAPAL put into operation its new production 
site for actuating tools and ISO special tools. A 5000 square meter 
modern production and administration building in Eppingen, Baden-
Württemberg has been built which combines the previous locations 
of Sinsheim and Vaihingen. MAPAL has significantly increased its 
production capacity for actuating and ISO special tools to meet the 
large demand and the customers‘ request for shorter delivery times. 

The newly built production hall in Eppingen is equipped with the latest 
manufacturing technology and has a modern and generously extended 
machine park. The production and logistics processes have been opti-
mised during the course of the strategic realignment and adapted to the 
new capacity. This has resulted in a sophisticated, highly efficient overall 
concept which ensures higher production volumes, quick response times 
and highest precision. In addition, there is sufficient capacity for further 
growth of the Competence Centre.

The neighbouring locations of Sinsheim and Vaihingen have been 
abandoned. Approximately 120 employees have moved with the com-
pany. More jobs will be created at the new location in Eppingen in the 
medium term. 

Production of actuating tools, tool chucks and boring heads was carried 
out at the Sinsheim plant of MAPAL ISOTOOL who has been a part of 
the MAPAL Group since 1997. Actuating tools can be used for quickly 
machining mass components with long projecting lengths or stepped 
bottlebore diameters. The Rudolf Strom GmbH in Vaihingen was integra-
ted into the MAPAL Group in 1999. Thanks to the production of special 
tools with ISO elements, it has been the cradle of success for MAPAL 
tangential technology.

By the end of November, the production facilities of both plants will be 
fully relocated to Eppingen. During the course of spatial and organi-
sational realignment, the MAPAL ISOTOOL GmbH and Rudolf Strom 
GmbH merged into the MAPAL Competence Centre for Actuating and 
ISO Special Tools. It operates under the name MAPAL ITS GmbH. The 
competence centre is outwardly branded as MAPAL and uses the blue 
MAPAL logo. MAPAL ITS is managed by the previous manager of MAPAL 
ISOTOOL, Patrick Fabry (sales) and Dr. Norbert Reich (production and 
management). Rudolf Strom has retired from day-to-day operations. 
However, he will continue to support the MAPAL Group and undertake 
important special tasks.

MAPAL SUBSIDIARIES ISOTOOL AND RUDOLF STROM 
IN „MAPAL ITS GMBH“ UNITE – 
INCREASED CAPACITY, BETTER SERVICE

WHEN TWO BECOME ONE:



NEW PRODUCTION SITE IN EPPINGEN

Many years of machining competence from Sinsheim and Vaihingen come together at the new site in Eppingen.
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WSM Herramientas de Precisión S.R.L. in Buenos Aires

After a partnership of more than 30 years with the company Vortex in 
Buenos Aires, MAPAL has decided to support the Argentinian custo-
mers in future with a representative. The new representative at WSM 
Herramientas de Precisión SRL will exploit the potential of innovative 
MAPAL tool technologies in order to support the production processes 
of customers by providing efficient machining solutions and by making 
it even more economical. The office in Buenos Aires began its work in 
July. It is managed by Daniel Stephan and Javier Molina. The two tool 
specialists have both worked at the company Vortex. They have many 
years of experience and technology expertise and will work intensively 
for the Argentinian customers.

 

ARGENTINA

MAPAL GROUP 
GROWING WORLDWIDE 

The MAPAL Group is constantly expanding its 
global sales and service network. In Northern 
Ireland and Romania, the long and successful 
cooperation with the existing representative of-
fices have now resulted in a majority takeover of 
both companies. In Argentina, MAPAL has inten-
sified its long-standing presence by establishing 
its own sales office. All customers can now have 
even faster and better professional and indivi-
dual consultations with MAPAL experts and use 
a wide range of products and services.

F. l. t. r.: Javier Molina and Daniel Stephan (both WSM Her-
ramientas de Precisión S.R.L.) and Gregor Maurer (MAPAL 
Regionalmanager Latin america)



ROMANIANORTHERN 
IRELAND
Rainey Engineering Solutions in Lisburn  

The subsidiary MAPAL Ltd. based in Rugby, England is strengthening 
its presence in the UK. MAPAL Ltd. has a majority holding in Northern 
Ireland‘s Rainey Engineering Solutions and will increase its commitment 
in the coming years. Both companies have already been working to-
gether successfully for a long time. „Through this strategic partnership, 
we are able to combine our forces in the UK and further expand our 
market position, particularly in the aerospace and automotive industries. 
Our goal is to provide support to domestic customers even faster and 
more comprehensively“, says Wayne Whitehouse, CEO of MAPAL Ltd. In 
addition to CEO Roy Douglas, Whitehouse provides support as Chairman 
to Rainey Engineering Solutions.

Rainey Engineering Solutions has its headquarters in Lisburn. The 
company was founded in 1928 and has established itself in Northern 
Ireland as a leading provider and manufacturer of special tools, vending 
solutions and a high level of expertise in regrinding. 

MAPAL Ltd. and Rainey Engineering Solutions offer the entire product 
range of MAPAL precision tools and clamping devices and adapters. A 
dedicated team of engineers and developers support the market with 
customised solutions and comprehensive process support. 

MAPAL Romania SRL in Bucharest

MAPAL has successfully gained a foothold in the Romanian automoti-
ve and engineering industries in the past ten years and together with 
its partner Top Tools Technology has developed numerous distribution 
channels. Thanks to their good cooperation, Top Tools Technology have 
now been integrated into the MAPAL Group and will be operating in 
future as MAPAL Romania SRL. The eight-member team of MAPAL 
Romania SRL is managed by Alin Nitu, who together with Uwe Rührig 
founded Top Tools Technology. 

Nitu and his team will continue to steer the business from Bucharest. 
A working group in Pitesti and engineers in Craiova and Brasov ensure 
customers receive on-site support. The automobile manufacturer Ford 
has a plant in Craiova, Dacia has a manufacturing plant in Pitesti near 
Brasov. Numerous suppliers are based in the area surrounding the two 
car manufacturers, including renowned German companies. MAPAL 
Romania SRL supports its customers with developing and implementing 
efficient machining solutions. In addition to standard and special tools 
for machining operations, MAPAL Romania SRL provides repair and 
regrinding and professional tool management services.

Uwe Rührig (l) and Alin NituWayne Whitehouse (l) and Roy Douglas
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Higher process reliability and a significantly 
wider range of applications

Chuck requirements, the link between ma-
chine and tool, are varied. Precision, process 
reliability and easy handling are at the top 
of the requirements list. Of all the different 
solutions available when it comes to accu-
racy hydraulic chucks account for the most. 
However, until now, the brazed joint repre-
sented a limiting factor in hydraulic chucks, 
for example for temperature resistance and 
torque transmission. After MAPAL changed 
the common values of these factors through 
the development of the HTC technology, the 
manufacture of chucks „from one mould“ 
has now been perfected. Thanks to additive 
manufacturing the technological limitations 
of hydraulic clamping technology have been 
further reduced, opening up a significantly 
wider spectrum of applications. 

The two main components of a hydraulic chuck 
- basic body and expanding sleeve - are con-
nected together through brazing. The strength 
of this brazed joint is significantly lower than 
that of the body and expanding sleeve and is 
therefore a potential weakness. The brazed 
connection is responsible for limiting the use 
of hydraulic chucks to an operating tempera-
ture of 50 °C. At a time when work is being 
carried out in metalworking companies to 
achieve the maximum available potential sa-
vings through more efficient use of energy and 
materials in machining production processes. 
For example, the trend is moving towards high 
speed machining, volume machining, minimal 
lubrication and even dry machining, all these 
technologies can result in operating tempera-
tures that are far above the limit of hydraulic 
chucks.

The brazed connection as a limiting factor 
of the hydraulic chuck

The pressure in the chuck increases at higher 
temperatures, as the oil in the inside of the 
hydraulic chuck has a coefficient of expansion 
50 times that of the steel of the body. Alt-
hough this results in a higher clamping force, 

the increase in temperature may lead to a 
failure of the chuck, as the brazed connection 
can be destroyed by the high pressure. This is 
colloquially called the „bursting“ of a chuck. 
All clamping force will be lost. The brazed 
connection problem and related limitations 
were the starting point for MAPAL for making 
improvements. With the development of the 

ADDITIVE 
MANUFACTURING 
PUSHES THE LIMITS OF HYDRAULIC CLAMPING TECHNOLOGY 



CLEAR 
TECHNOLOGICAL 
ADVANTAGE

HighTorque Chuck in 2009 the values of the 
limiting factors such as the temperature had 
already been shifted into clearly positive ter-
ritory. Additive manufacturing, which MAPAL 
has been working on since 2013, represents a 
further advance.

3D printing in the form of SLM (Selective Laser 
Melting) is used by MAPAL. SLM is a power 
bed-based process. Loose metal powder is 
melted layer by layer onto the areas where 
materials are required by means of a laser 
beam. The component is built up from bottom 

to top. The surfaces, which are melted, are split 
into squares (chessboard pattern). These are 
not melted in succession, but on a statistically 
distributed basis, which results in the distribu-
tion of the heat transfer. MAPAL mainly uses a 
special hot work steel in powder form with a 

ADDITIVE 
MANUFACTURING 
PUSHES THE LIMITS OF HYDRAULIC CLAMPING TECHNOLOGY 
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“IT IS CERTAIN THAT ADDITIVE 
MANUFACTURING TECHNOLOGY 
WILL PLAY A MAJOR ROLE IN THE 
FUTURE IN THE MANUFACTURE 
OF CLAMPING DEVICES AND 
TOOLS – WITH CLEAR ADDED VA-
LUE FOR THE CUSTOMER“

particle size of 10 to 45 µm for additive manu-
facturing. This material provides a number of 
advantages, it can be welded and brazed with 
minimal distortion and is exceptionally well-
suited for hybrid designs. MAPAL has made use 
of this in the HTC with narrow contour with a 
back taper of three degrees for the first addi-
tively manufactured hydraulic chuck.

Clear technological progress 

During the production of the HTC with narrow 
contour, the functional area is applied to the 
conventionally manufactured tool body by 
SLM. The new chuck has already been mass 
produced and is being successfully used in 
customer projects. Its unique feature is that 
the advantages of hydraulic technology, such 
as easy handling together with all the benefits 
of the continued development of HTC, such as 
temperature resistance and high torque trans-
mission, can now also be applied to contour-
critical areas. SLM enabled the clamping 
range to be positioned very close to the chuck 
tip, which would not been possible in the 
conventional manufacturing process. Further-
more, the additive manufacturing completely 
eliminates the need for the brazed joint. Clear 
progress made in the area of process reliability 
and further pushing back of the limitations of 
hydraulic technology 

Design freedom for totally new possibilities

Additive manufacturing is applied by MAPAL 
on a targeted basis in areas where innovation 
has previously been hampered by production-
related limitations. The somewhat higher costs 
for additive manufacturing compared to con-
ventional manufacturing will become justified 
in the future. The benefits provided by additive 
manufacturing are already clearly outweighing 
the restrictions. The manufacturing and design 
freedom in particular, the possibility of hybrid 
manufacturing together with the low weight 
of the items produced using SL are particularly 
convincing. 

A further possibility provided by additive ma-
nufacturing is the „imprinting“ of a hydraulic 
chuck directly into special combination tools. 
It is therefore possible to also use the positive 
attributes of hydraulic technology such as 
damping, easy handling and temperature 
resistance, within a combination tool. MAPAL 
is carrying out intensive research in developing 
new possibilities for its use. In this way, the 
boundaries of what was previously conceivable 
are also continuing to be pushed.



–  Wide application spectrum including in mould-making
 and the automotive and aerospace sectors
– Machining operations in contour-critical areas with hydraulic technology
– Reliable clamping also at temperatures up to 170 °C thanks to
 the elimination of the brazed joint between the sleeve and tool body 
–  Optimal radial run-out accuracy of 2.5xD 
–  Better surface finish with a longer tool life
–  Shorter set-up times and lower machine tool costs
– Shrink fit machine not required

Optimal radial run-out, as the clamping 
area is positioned close to the chuck tip

High torque transmission and 
temperature resistance

Back taper of 3° in the outer contour allows machi-
ning operations to be carried out in the contour-cri-
tical area.

Everything from one mould - no brazed 
joint between the sleeve and tool body

Optionally available with dynamically 
balanced HSK

High flexural strength despite 
narrow construction design

Simple and fast clamping through 
the hexagon head screw
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The Cologne motor sports centre of the TOYOTA Motorsport Group 
(TMG) provided the exclusive setting for customers and interested 
parties in the Rhein-Ruhr region. 60 participants accepted MAPAL‘s 
invitation and experienced an exciting day with presentations on 
MAPAL‘s tool technology, live machine demonstrations and an inside
look into the world of motor sports.

It is of great importance to MAPAL in talking to customers and potential 
business partners, discussing questions and solutions and passing on 
technical know-how. The company also wants to provide this opportuni-
ty at the local level through regional information events. In addition to 
MAPAL‘s technical conferences at its Aalen headquarters and compe-
tence centres those responsible at MAPAL have therefore been searching 
for some time for a suitable conference venue in West Germany. When 
TOYOTA Motorsport Group (TMG) heard about this, it spontaneously 
stepped in and offered support. MAPAL eagerly accepted the offer of 
the use of its premises and a demonstration machine in TMG‘s test and 
development centre. It was a perfect conference venue, which offered 
everything needed to make the event a success, within an environment 
of high-tech workshops, driving simulators and a wind tunnel. „It was 
a great venue for our customers and also for us. We got to know each 
other a good deal better that day“ was how Hans-Jürgen Köber, Head 
of Sales for North-West Germany, described his enthusiasm, which was 
also reflected in the positive feedback from the participants. 

The business relationship between TMG and MAPAL is characterised by 
close cooperation and partnership. MAPAL has been responsible for tool 
management at the company since 2008. The modular structure of this 
range of services was one of the topics of the technology conference 
held in Cologne. In addition, the participants were provided informa-
tion on the mechatronic systems. The MAPAL specialists also gave 
presentations on developments in drilling and reaming as well as the 
range of clamping technology. The precision machine tools produced by 
MAPAL were presented live with clamped parts in trochoidal milling and 
different drilling operations. It was very impressive for many conference 
participants as was the walk through the motor sports museum, where 
the successful event came to an entertaining conclusion. MAPAL would 
like to thank TMG for its generous support. 

MOTOR RACING-  
ATMOSPHERE AT THE FIRST
MAPAL TECHNOLOGY DAY 
IN COLOGNE
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DR. MICHAEL FRIED JOINS
MAPAL‘S EXECUTIVE BOARD

Dr. Michael Fried (48) has strengthened the 
Executive Board of MAPAL Dr. Kress KG since 
July 2015. The initial focus of his responsibilities 
will be the management of selected subsidiaries. 
The Executive Board is thereby composed of Dr. 
Dieter Kress (Chairman), Dr. Jochen Kress (Product 
and Marketing), Dr. Ralf Herkenhoff (Commercial 
Director) as well as Dr. Michael Fried.

Dr. Fried holds a doctorate in mechanical enginee-
ring and has gained extensive experience in the 
tool industry. He was most recently managing 
director of Röhm, a clamping device and machine 
tool manufacturer in Sontheim. Since 2011 the 
manager born in Fellbach has also been head 
of the Südwestmetall district group and, as its 
Chairman, has been a member of the Board of the 
Employers Association. 



Volume machining - 
maximum efficiency in aluminium machining

Authors Prof. Dr.-Ing. Berend Denkena |
M.Sc. Björn Richter | Axel Fleischer

Air traffic will increase further over the next few years. 
Emissions must be reduced at the same time. Manufac-
turing requirements and the quality of aircraft and their 
structural components are increasing. These components 
are mostly thin-walled and milled to a large extent from 
solid aluminium with material removal rates of over 95 
percent. Volume milling with high removal rates as a 
result of increasing the cutting parameters offers huge 
potential for efficient and productive manufacturing. 

Professor Dr.-Ing. Berend Dekena, head of the Institute for 
Production Engineering and Machine Tools (IFW) at the 
Production Technical Centre of the University of Leibnitz, 
Hanover, Björn Richter, scientific staff at the IFW and 
Axel Fleischer, senior project manager at MAPAL, gave a 
presentation on milling with high removal rates in the 6th 
Technology Report. They highlight the different applica-
tions, the potential that volume machining offers and the 
machine, arbor and tool requirements.

The Technology Report is attached to this issue of 
IMPULSE and can be downloaded on the MAPAL 
homepage. 

The following reports have been published so far 
in this series:

01 | Interpolation turning
02 | Energy efficiency
03 | Minimum quantity lubrication
04 | Trochoidal milling
05 | Thermally sprayed coatings

Further information can be found under:
www.mapal.com/aktuelles/technologie-report 

RETIREMENT 
OF ROBERT WÖRNER

Robert Wörner, the managing director of MILLER GmbH in Altenstadt 
and WEISSKOPF Werkzeuge GmbH in Meiningen, retired on 30 May. 
Robert Wörner managed the businesses of both MAPAL subsidiaries 
extremely successfully over a period of seven years. However, Wörner 
has not fully given up his work within the MAPAL Group despite his 
retirement and will continue to assist the company in the future in an 
advisory capacity. MAPAL thereby retains within the Group a valuable 
member with extensive knowledge. The retirement of Robert Wörner 
was celebrated at MILLER on 30 June.

TECHNOLOGY REP  RT 
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Quicker, more cost effective, more flexible

That is the creed of the free market. Many metal 
processing companies are seeking support from strong 
partners such as MAPAL in implementing these objec-
tives. Technology experts can assist here with a com-
prehensive process understanding and product range 
by setting up optimal machining processes and also 
maximising the availability and operational readiness 
of tools through the use of networked solutions and 
by reducing the number of suppliers. In this way, total 
machining costs can be significantly reduced. 

The operational readiness of the tools is guaranteed

In order that unplanned machine downtime does not 
occur and available tools are used efficiently, various 
tasks have to be completed with regard to the actual 
machining that ensures that there are no delays in 
the machining process: storage, assembly, inspection, 
setting up and measuring as well as the transition of 
the required tools and components into production. 
The importance of these „periphery tasks“ should not 
be underestimated and represents a significant loss of 
time in a suboptimal organisation. 

MAPAL has worked very hard over recent years at opti-
mising these tasks that are normally carried out in the 
setting area. This has resulted in a comprehensive ran-
ge of services such as tool management services and 
a representative programme of storage and dispensing 
systems as well as the relevant setting and measuring 
devices. Digitalisation, automation and standardisation 
of the logistics and tool data streams as well as their 
networking using existing software systems such as 
ERP and tool systems are a further essential compo-
nent on the way to digitised manufacturing and in-
dustry 4.0. The integrated solution provided by MAPAL 
with its products and services is combined under the 
name UNIFACTS (Unique Factory Solutions). 

NETWORKED COMPLETE SOLUTIONS
F O R  T H E  S E T T I N G  R O O M  F R O M  A  S I N G L E  S O U R C E

Metal processing companies want a tool partner who will provide energetic support in machi-
ning workpieces more quickly and on a more cost effective basis and driving forward digitisation. 
MAPAL, the machining specialist, is therefore not only constantly increasing its product range 
but is also continuously expanding its range of setting and measuring devices, dispensing sys-
tems and services. The intelligent networking of individual devices along with the automation of 
logistics and related tool data streams play a central role in this. 

QUICKER, 
COST-EFFECTIVE,
MORE FLEXIBLE 



UNIFACTS – the total package for efficient tool logistics.

UNIFACTS, which is flexibly tailored to customer requirements, is started 
in an analysis phase, in which processes are mapped and analysed. As: 
A long-term solution for tool logistics that improves efficiency is not 
possible without extensive research and related documentation. The 
analysis phase is followed by the concept phase, whose objective is the 

planning of the setting area including software and hardware. The next 
phase of a UNIFACTS project is implementation at the customer. For 
example, MAPAL installs the software and hardware solutions on site 
and trains the employees. Following the installation of the setting area 
including intelligent tool logistics the project is far from over for MAPAL 
and continues in the form of on-site support and further development in 
collaboration with the customer.

QUICKER, 
COST-EFFECTIVE,
MORE FLEXIBLE 

The networking of data and the constant overview are only two 
of the aspects in the complex subject Industry 4.0.
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CONCLUSION

With UNIFACTS including MAPAL advanced tool management and logistics 
solutions companies receive a comprehensive system for the management of 
tools, cutting materials and accessories and are provided with an up-to-date 
overview of the tool inventory. Costs actually incurred per order or product 
can be effectively and precisely determined and search times as well as 
procurement costs can be reduced. Machine downtimes caused by missing 
or incorrectly set tools are avoided, productivity is increased and direct and 
indirect tool costs are minimised.

Two products, the setting device UNISET-P and tool dispensing system 
UNIBASE-M, from the MAPAL portfolio are described in detail as examp-
les. Two products that take networking and automation into account.

Setting device – UNISET-P 

Using the UNISET-P setting device tools can be optimally measured and 
set to a diameter of 500 mm and length of 600 mm. UNISET-P can be 
used universally for measuring – it offers additional light and transmit-
ted light measurement as the standard and tactile axial measurement or 
rotational centre measurement as an option. The UNISET-P user is opti-
mally supported by the integrated software, which has been consistently 
developed taking into account the latest ergonomic aspects and in line 
with the networked setting area. For example, it is possible using basic 
geometry to create fully automatic program runs within a few seconds. 
There are a number of further options and expansion possibilities inclu-
ding the flexible interface to higher level tool management systems.

Tool dispensing system – UNIBASE-M

Made up of a base module with a processor unit the tool dispensing 
system UNIBASE-M can be individually configured depending on the 
application. Always with the focus on: the quick, efficient and controlled 
supply of tools, components and accessories. The software plays a key 
role in the management and storage of tools. For example, it shows in 
which drawer the selected tool can be found. The height of drawers can 
be freely defined by means of control cinematics and also subsequently 
retained in a flexible manner, since there are no electronics or cabling 
in the drawer. Interfaces to ERP systems and other operating equipment 
allow the user to always have a current overview of the tool inventory, 
to assign tool costs to individual products and projects and automati-
cally trigger orders based on needs.

FOR THE INTELLIGENT FACTORY
WITH EFFICIENT TOOL LOGISTICS



NETWORKING
     DIGITISATION

AUTOMATION

REDUCE COSTS 
OPTIMISE PROCESSES 

     INCREASE PRODUCTIVITY
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Dr. Müller-Hummel is Head of the 
Aerospace Division at MAPAL in Aalen.



What challenges are the manufacturers of aircraft currently facing with 
regard to parts manufacturing and final assembly?

It is particularly important to optimise weight in the manufacturing of 
aircraft. Lighter, modern materials are constantly being developed. That 
is why there is a large number of tools and machining methods available 
in the market. Machining only became a critical topic in the sector since 
the emergence of modern materials. Manufacturers require the appro-
priate tool manufacturer in order to be able to machine lightweight 
materials with process reliability. On the one hand, the relevant com-
ponents for parts manufacturing have a value of about EUR 1,000 to 
50,000. On the other hand, final assembly where the components have 
a value of between EUR 50,000 to 2,000,000 which is significantly more 
expensive. Aircraft manufacturers are accordingly careful and diligent 

when selecting their suppliers. A tool manufacturer requires between 
one and five years to qualify for assembly.
For, if rejects are produced, this will entail high costs for the repairs do-
cumented as a design deviation. Each design deviation reduces the price 
of the aircraft on delivery to the customer. Because the components are 
often very difficult to access in the assembly process, many have to be 
subsequently reworked manually. 

Where are the challenges for tool manufacturers in the aerospace sector?

Tool requirements are especially high for composite materials, if the two 
connected materials have different attributes. For example, in the case 
of composite structural components which are strengthened with titani-
um. If one wants to qualify as a tool manufacturer, all materials must be 

GOOD PROSPECTS IN AIRCRAFT MANUFACTURING 
RECENT INTERVIEW WITH DR. PETER MÜLLER-HUMMEL

TAKE-OFF

Modern lightweight materials used in aircraft manufacturing require adjustments to tool con-
cepts. Especially if machining is also still carried out on different machines. MAPAL 
with its efficient, individual tool concepts and a worldwide network is an ideal partner in this 
regard. Dr. Müller-Hummel, Head of the Aerospace Division, provides information regarding the 
challenges in parts manufacturing and final assembly.
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productively and efficiently machined. Furthermore, machining is carried 
out on different machines: from large machining centres, riveting robots 
and gantry machines through robots and drill feed units to hand-ope-
rated machines. All types of machining operations with their respective 
requirements can be found in aircraft manufacturing. 

What are the specific challenges for final assembly?
Which machining types are required for this and what are the problems? 

Hand-operated machines are often used in the final assembly. For 
example, bolt holes or rivet holes are produced in the outer skin of the 
aircraft fuselage in the so-called final assembly lines (FAL). Use of the 
machines is dependent on the machining area. There are areas which 
the larger drill feeder unit cannot reach. The machining types - drilling, 
boring and reaming without guiding - must be carried out there. This 
means that the tool itself must guide the drilling and compensate for 
the absence of a stable machine tool. 

An additional challenge is that a dry process is to be used, as lubricants 
damage the health of the employees working close to the process. Due 
to the already mentioned high costs it must be ensured that all machi-
ning operations are carried out at a consistent quality. For example, a 
low spread of the bore diameter, a CpK value greater than 1.7, must be 
ensured.

Why is MAPAL the right partner in the aerospace sector, particularly in 
the final assembly? In which area does MAPAL particularly excel?

MAPAL provides individual tool concepts for the challenges mentioned 
and thereby optimises the respective machining types. Our products are 
quickly available internationally due to the global network of branches 
and distribution companies. As a great deal of riveting is carried out in 
the manufacture of aircraft, final assembly depends above all on the 
quality of the drilling - and MAPAL is right at the front in this area. Our 
drills for the aerospace sector are perfectly adjusted to meet the „fail 
safe“ requirements of the customer, particularly in the aerospace sector. 
This requirement prevents the worst case scenario from occurring. This 
includes a production standstill and cost-intensive design deviations, 
which would require reworking. 

MAPAL drills for the aerospace sector are available optionally with a 
„diameter stabiliser“. The coated stabiliser, a micro reaming segment 
directly after the drill tip, prevents the undesired difference in the 
diameters of the different composite materials. Special feature: The con-
stant diameter of the drilling with a CpK value of greater than 1.7 will 
also still be guaranteed if the drill has no edge at the tip.

The usual reworking often otherwise required for composite materials is 
eliminated through the reaming of the bore. The tool therefore not only 
meets the fail safe requirements but also the requirement to carry out 
several machining steps in one operation. Depending on the applica-
tion MAPAL tools with reaming steps can also be used in dry processes.  
MAPAL provides the appropriate tool for each task.

Tools for the machining of modern lightweight 
materials.



           TOOLS micro
RELIABLE MANUFACTURING

The fact that technological expertise and process know-how are used 
hand-in-hand for a continuous improvement at MAPAL is just another 
example shown at the MAPAL Competence Centre for SC tools. Together 
with an external partner, MAPAL subsidiary WEISSKOPF designed an au-
tomated cleaning and test facility for micro tools with cooling channels. 
The plant started operation a short while ago. It provides tools which 
can be used even more quickly and process-reliably.

For reasons of limited space and the trend towards lightweight con- 
struction, for example in the automobile sector, components are be-
coming more and more delicate. This means that the requirements on 
tools are increasing - also and especially in the miniature and micro-
processing sectors. In order to carry out machining of delicate compo-
nents as rationally as possible, many of these micro tools are provided 
with internal coolant channels. This means that the cooling of the tool 
and optimum chip removal is guaranteed. Production of the tool is 
correspondingly costly.

End mills and drill bits as micro tools

MAPAL subsidiary WEISSKOPF in Meiningen produces such micro tools 
in solid carbide, mainly end mills and drill bits at a diameter range of 
between 0.8 and 3 mm. Up to now a costly, manual cleaning and rinsing 
process had to be carried out on each individual tool with internal 

coolant supply after grinding. This process is necessary, no matter how 
laborious and time-intensive it is. It ensures that firstly the cooling 
channels are free for the coolant flow, and secondly that no other 
residues which could vaporise during the coating process and make the 
coating unusable is located in the channels. 

Implementing cleaning and rinsing of cooling channels  
process-reliably

In order to make the process quicker, more efficient and safer, WEISS-
KOPF has designed and constructed a plant together with an external 
partner which automatically carries out the previously manual cleaning 
and rinsing process. The MAPAL experts were able to incorporate their 
process and design experience in addition to their technology expertise. 
The new plant has recently started operating in Meiningen. The cooling 
channels are now mechanically cleaned with compressed air and alcohol 
under high pressure. The cleaning and rinsing process is monitored both 
by sensors and by trained workers. „We‘ve been able to reduce the previ-
ous rejection and reworking ratio of around 22 percent with such tools, 
which was caused by cooling channels being blocked, completely down 
to zero“ said Uwe Rein, CEO at WEISSKOPF with considerable pride. For 
the customers, this means tools which can be used even quicker and 
with more process reliability.

View into the production halls
at WEISSKOPF in Meiningen.

The cooling channels in end mills and drill bits 
in diameter range of between 0.8 and 3 mm 
can now be automatically cleaned and rinsed 
thanks to the new plant.
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MAPAL has been working as a tool manager at 
TOYOTA Motorsport GmbH (TMG) since 2008. A 
central theme of the cooperation is the digitisati-
on of CNC fabrication. It may well be that the last 
stage in the implementation of Industry 4.0 has not 
yet been implemented, but the preparations have 
already resulted in considerable improvements to the 
production sequences. For example, support provided 
by MAPAL has enabled TMG to reduce tool costs in 
CNC production by around 61 percent within the 
first four years - although the production workload rose by around 
35 percent over the same period.

„I can only recommend that everyone becomes involved with the topic 
of Industry 4.0 or with networking of individual systems“, recommended 
Marcel Voigt, Manager CNC Production & Programming at TOYOTA Mo-
torsport GmbH (TMG) with its headquarters in Cologne. „Even intensive 
working with the subject can provide a lot of optimisation potential, 
as has been shown in our works. This potential offers more chances for 
larger productivity increases.“ 

However, merely the purchase of a tool management system is not 
enough. A lot of preparation has to be done before Industry 4.0 can be 
adopted.

Obtaining support from outside helps acceleration of the process consi-
derably according to the TOYOTA manager. „The perspective and experi-
ence provided by an external person changes your own way of looking 
at things and makes it easier to question existing operational methods, 
re-evaluate them and, if necessary, find better solution approaches.“ 

MAPAL as a tool management partner

For this reason, TMG had already brought MAPAL in during 2008. 
Since then the tool specialist has been supporting the company, which 
works as a technology centre both for the TOYOTA parent company and 
also for other companies and who specialises in the development and 
production of complex prototypes and small series for the automobile 
industry with a wide range of services. 

AT FULL THROTTLE 
ON THE WAY TO THE DIGITISATION
OF CNC MANUFACTURING



„There are a multitude of reasons for using MAPAL as a tool partner“, 
is how Marcel Voigt explained the step. „A crucial factor for us was 
alongside their advanced technological expertise, their willingness to 
incorporate tools from competitors in their tool management system.“ 
This means that the Aalen tool specialist has not just taken over com-
plete purchasing, assembly, measurement, provision and regrinding of 
all the necessary tools since the start of its partnership with TMG, but 
the company is also available as support across the entire production 
process of a workpiece with its technological know-how. 

Number of tools almost halved

One of the first results of the cooperation was immediately obvious: the 
variety of tools was considerably reduced. The number of tools used by 
TOYOTA had risen to 7644 during its engagement in the Formula One 
racing scene and the division of production capacity, resulting in five 
different departments with different requirements and parts portfolios. 
After two years of combined exertion this had reduced to 4320 articles.

„In this case, the technology expertise and strength of innovation used 
by MAPAL gave us a quantum leap, especially in the composite proces-
sing sector“, recalls Marcel Voigt with some satisfaction. 

TMG also achieved a further large reduction in tool costs through the 
introduction of electrically-driven actuating tools in seat ring proces-

sing. Before the introduction of MAPAL‘s TOOLTRONIC actuating tool 
system, TMG had implemented seat ring processing in a completely con-
ventional manner using monoblock tools. „As a result of the numerous 
optimisation sequences due to motorsport, annual costs for monoblock 
tools had risen to EUR 68,000 for seat ring processing alone before the 
changeover to TOOLTRONIC. After this point, these costs ceased comple-
tely. We only had to procure a second mounting tool for an extension of 
the diameter range.“ The flexibility with which the TOOLTRONIC system 
entered the works halls was and is even more decisive in the motorsport 
sector. Nowadays, it allows TMG engineers to carry out changes to an 
angle or the diameter of the valve seat right at the last moment. 

Coordinated standardisation

However, TMG and MAPAL didn‘t just leave it at that. For reasons of in-
creasing efficiency and as preparation for digitisation, standardisation of 
the processes in the CNC production sector was driven forward parallel 
to technological further development. These efforts were given an extra 
boost when the CNC production departments, which were previously 
separate, were brought together to form one production unit in 2011. At 
this point, TMG redefined the tool management process together with 
MAPAL and, for example, developed standards for tool assembly, organi-
sation of tool storage, removal from tool cupboards and the description 
of special tools. MAPAL took over implementation of the standards. 

MAPAL – PARTNER IN TOOL MANAGEMENT

Picture left: Experts from TMG and MAPAL were able to implement a CAM clamping device 
library together. This reduced working costs in the CNC department by 1500 working hours 
per year. (Source: TMG)

AT FULL THROTTLE 
ON THE WAY TO THE DIGITISATION
OF CNC MANUFACTURING

Picture top: In Cologne, TOYOTA develops and produces components and complete prototype 
vehicles such as the TS040 HYBRID sports car (source: TMG)
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1 | MAPAL developed a guide pad reverse countersink for TMG especially for processing a bell crank. The tool was inserted in the 
chassis drill hole, then the head was fitted with the cutting edge and the bore was processed during retraction. (Source: TMG)

2 | Example of successful technology partnership: mixed processing of a titanium carbon transmission housing section. 
(Source: TMG)

3 | Thanks to UNIBASE-M dispensing systems from MAPAL, the company from Cologne always has an overview of its tool costs, 
warehouse value and turnover frequency.

TOOL
MANAGEMENT



3

Filling TMS with life

In order to effectively implement a tool management system it needs 
to be filled with life. „This can be connected with considerable costs“, 
pointed out Marcel Voigt. This meant that TMG had to invest 3,000 
man-hours over a three year period until the 2,153 tool insert including 
machining parameters left over after the consolidation phase were 
available in the CAM system as a technology database. Building on this, 
2,718 complete tools and an additional standardised workpiece clam-
ping device library were incorporated into the CAM system. „Since this 
point, our programmers no longer have to search through an unsorted 
library for clamping devices and then align them to a coordinate system, 
now they are able to place them quickly and directly - this is a saving 
of five minutes per program“ reported Marcel Voigt. „With around 2,200 
programs being created annually, this results in a time saving of around 
183 working hours in our case.

Tool costs allocated to products

TMG has implemented further optimisation potential with the purchase 
of two UNIBASE-type automatic tool dispensing systems. This means 
that the company has not only shortened routes within its own premi-
ses, but can also determine tool costs and allocate them to products. An 
automatically-authored report gives those responsible a quick overview 
of the actual status and any possible (cost) problems or supply bottle-
necks. 

„This stage has enabled us to produce a good base which allows us to 
deal with networking of individual systems in cooperation with MAPAL, 
and we are allowing ourselves until the end of 2016 for this“, summa-
rised the TMG manager. „We have achieved a considerable efficiency 
increase purely due to the preparations under otherwise unchanged out-
line conditions with regard to the number of employees and machines. 
This all means that we have been able to increase the number of parts 
produced by 63 percent within three years.“



48 | MAPAL IMPULSE 58

MAPAL was again entirely dominated by the 
specialist and regional press for one day in 
June in 2015. The annual press conference was 
on the agenda. With a new record: a total of 
40 journalists made the journey to MAPAL to 
inform themselves about new products and the 
annual results during the 17th press confe-
rence. Furthermore, the media representatives 
were given an insight into the latest produc-
tion and machining processes. 

Dr. Dieter Kress provided the specialist jour-
nalists and local editors with a report on the 
previous year, which included a record: for the 
first time, the consolidated turnover produced 
by the entire MAPAL group exceeded EUR 500 
million. Furthermore, Dr. Kress took a look into 
the future and provided information about 
future activities of the MAPAL group and the 
expectations for 2015. 

Dr. Jochen Kress lectured on the subject of 
Industry 4.0 and included information about 

which important hardware modules are 
included in tool logistics under the keywords 
„marking - measuring - adjusting - issuing“.

Production technologist Dr. Thomas Utz, 
product manager and production manager 
for clamping technology Jochen Schmidt and 
Dr. Wolfgang Baumann, manager of coating 
development at MAPAL, presented the newest 
developments in their respective fields. The 
lectures given by the three experts covered a 
wide spectrum. Dr. Utz reported on an opti-
mised HSK which is dynamically balanced, 
Jochen Schmidt talked about the first addi-
tively-manufactured chuck, and Dr. Baumann 
talked about nanostructures in cutting materi-
al development which provided mega effects. 

The participants at the press conference were 
able to convince themselves about the three 
technologies presented later on in the research 
and development department. Further experts 
from various MAPAL production departments 

were available to the journalists there. 
Enough time remained for conversations, to 
carry out interviews and to collect informa-
tion before Dr. Jochen Kress introduced the 
new products which MAPAL will be presen-
ting at the EMO 2015 in Milan.

The conclusion to the press conference was 
provided by an evening of magic. Mentalist 
and magician David Mitterer astonished his 
audience with bent forks, thought-reading 
and volunteers who were suddenly unable to 
move. 

The journalists were then able to return 
home with a wide range of information for 
articles in the specialist press after a works 
tour the following day.



…AND MAGICAL 
MOMENTS

Specialist lectures and demonstrations during live 
tests were the centre of the 17th MAPAL press 
conference in Aalen.

Mentalist and magician David Mitterer astonished 
the journalists.
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Modified drive slot eliminates mass imbalance

The HSK hollow shank was introduced at the begin-
ning of the 1990s. MAPAL played a major part in its 
introduction: Dr. Dieter Kress, managing director of 
MAPAL, was president of the national and international 
standards committee at the time. Nowadays, the HSK is 
one of the leading tool interfaces on the market and is 
available in a range of versions. In the original design, 
the focus was on improvements to the clamping accu-
racy/rigidity and simultaneously reducing the weight in 
comparison with the steep taper, which was unrivalled 
at the time. 

However, the complex subject of balancing was not taken 
into sufficient consideration in the construction of the 
commonly used HSK forms A and C. In this case, two drive 
slots of different depths at the end of the hollow cone were 
used as anti-twist security. This resulted in mass imbalance 
at this axial HSK position.
The axial gap L is the distance between the original im-
balance caused by the differing depths of the drive slots 
(Figure 1, Plane 1) and its static elimination through the 
bore in the HSK flange, shown here on the HSK-C (Figure 1, 
Plane 2). This lever arm L between two identical imbalances 
generates a dynamic imbalance or an imbalance moment 
MU due to the opposing centrifugal forces FU and -FU. 
Although clamping the HSK shank in a machine spindle pre-
vents a wobbling movement of the rotating tool, vibrations 
are an inevitable consequence.

Up to now, dynamic balancing has not been possible

Especially in short or slender HSK fixtures such as shrink-
fit chucks, hydraulic clamping chucks or collet chucks, and 
also in flange or module connections and HSK reduction 
adapters (Figure 2), correction of dynamic HSK imbalance 
was not possible. Up to now, such adapters could neither 
be dynamically balanced by themselves or together with a 
fitted cutting tool such as a drill bit or milling cutter. The 
same applied to short or slender rotationally-symmetrical 
monolithic tools.

A common requirement in many tool customer specifica-
tions formulates the associated dilemma: „All individual 
components and also combined tool systems must be dyna-
mically balanced.“ Manufacturers of HSK fixtures or corres-
ponding modular HSK tool systems were unable to fulfil this 
requirement up to now. Both the clamping equipment and 
the tool system showed the dynamic residual imbalance 
provided by the HSK shank. A corresponding measurement 
result often led to quality queries from the users. The tech-
nically correct explanation that the HSK which had been 
produced and balanced in compliance with the respective 
standards were in fact responsible for the above, and that 
therefore no improvement was possible, seldom impressed 
the customers.

Practical use of statically balanced tools with HSK-A and 
HSK-C interfaces previously showed that dynamic imba-
lance had no decisive influence on multi-part modular 

BALANCED

DYNAMICALLY 
THE FUTURE OF HSK IS 



D Y N A M I C 
R E S I D U A L  
I M B A L A N C E 
E L I M I N A T E D

The HTC with narrow contour is the first serial product 
available with optimised HSK shank as an option. 
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DYNAMICALLY BALANCEDcutting tools during non-critical processing, and that the 
results achieved fulfilled the requirements. However, with 
continuously increasing cutting speeds and resultant higher 
rotational speed of the tool, a dynamic imbalance exagge-
rated any vibration present.

Optimised version of the hollow shaft cone

As an expert and 
innovation driver 
in the clamping 
engineering field, 
MAPAL has tackled 
the mentioned 
problems of the 
HSK and developed 
an optimised ver-
sion. In the case of 
the improved HSK, 
MAPAL modified 
the shallower 
of the two drive 
slots into a second 
deep drive slot of 
the same volume 

(Figure 3). The width of the new deepened slot has been 
reduced by a total of 1 mm on both sides. This means that 
the mass imbalance at this location has been eliminated. 
Position indexing remains guaranteed. Thanks to the opti-
mised HSK, it is now possible to dynamically balance HSK 
adapters and modular tool systems in addition to short and 
slender rotation-symmetrical tools with HSK shanks for the 
first time. 

All HSKs which previously had different drive slot depths 
now lose their last and only disadvantage with the dynamic 
residual imbalance. The HSK also retains its full functiona-
lity with the new drive slot form, and also all the previous 
technical advantages in comparison with other tool shafts. 
In addition to an improved and simpler balancing process, 
improvements in machining results, for example with 
regard to surface quality and roundness, can be expected. 
Furthermore, a decision to convert to the optimised HSK 
construction type will be made easy for the customers be-
cause they can be used on all existing processing machines 
without any restrictions or modifications whatsoever. The 
optimised HSK construction type has been proposed for 
standardisation.

AT A GLANCE:

– Dynamic residual imbalance is eliminated
– HSK functionality (e. g. anti-twist device) and all 

technical advantages are retained
– Simpler balancing process with optimum results
– Improved machining results, e.g. in surface quality 

and roundness to be expected
– Use on all processing machines without any changes 

whatsoever

No balancing 
bore necessary

New deepened drive slot
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Marking or engraving components made of plastic or metal with the help of a laser is not only mo-
dern but, in comparison with micro-milling or sink-erosion, is also considerably more efficient and 
cheaper. Boehringer Ingelheim microParts GmbH has now convinced itself of this fact. It has been 
using a LASERPLUSS AG laser processing unit in its in-company mould and toolmaking depart-
ment since the beginning of 2014. Since this time, employees at the medical technology manufac-
turer have been able to make an engraving 25 times faster.

Up to 44 million Respimat pocket inhalators are now able to leave the 
Boehringer-Ingelheim works on the edge of the Dortmund Univer-
sity quarter every year and are distributed out across the world. The 
exceptionally compact device, which has been protected with numerous 
patents, is a miniature technological miracle. One single small 180° 
rotation of the bottom housing part stores energy in a spring which 
is capable of guaranteeing a working pressure of 250 bar without any 
propellant whatsoever. Once the device is activated, the medicament 
is driven through a small nozzle and atomised to form a very fine and 
long-lasting aerosol. The liquid droplets are only around five micromet-
res in size and are therefore particularly respirable. 

However, before the end user can obtain relief with a small press of a 
button, a lot has to be done by Boehringer Ingelheim microParts. The 
individual plastic parts have to be injection moulded, the nozzles have 
to be etched and the devices have to successfully pass through quality-
control after fully-automatic final assembly. 

Identification marking of tools and spare parts

The associated pattern and mould-making department produces the 
cores and tools for the injection moulding in addition to spare parts for 
the works machinery. In this context the tools are given an engraving 
which later transmits itself onto the injection moulding part and there-
fore enables perfect traceability, a requirement which is indispensable 
for GMP-conform production of medical technology products. Even 
all spare parts are given a non-interchangeable identification which 
enables them to be recorded in the intelligent spare part management 
system used by medical technology producers. 

Since many parts in the inhalator are extremely small, there is often 
hardly any space for the required identification. „We use lettering down 
to a font size of half a millimetre and a band of one millimetre“, exp-
lained Frank Hütten, pattern and mouldmaking manager at Boehringer 
Ingelheim microParts GmbH. „In this case, the tight position specifica-
tions down to a hundredth of a millimetre have to be precisely met so 
that the leak tightness of the inhalator is not endangered.“

Quick, permanent labelling and engraving

Boehringer Ingelheim microParts has therefore brought in the Kirsch-
weiler based LASERPLUSS AG as labelling expert, whose RayDesk XL 
laser marking system has no problem at all in fulfilling the such deman-
ding challenges. This has been shown by wide-ranging test scenarios 
which LASERPLUSS carried out on behalf of Boehringer Ingelheim 
microParts. The diode-pumped fibre laser tailor-made for the applica-
tion in connection with travelling Z and X axes enables the medical 
technology manufacturer to label or engrave all types of components 
and materials in a very simple manner, process-reliably, quickly and 
permanently. LASERPLUSS has memorised all the parameters necessary 
for labelling at the push of a button in a material database which was 
developed in close cooperation with Boehringer Ingelheim microParts. 
„This support was important for us since we were in uncharted territory 
here“, underlined Frank Hütten.

The device machine table has been designed for components up to a 
size of 550 × 250 mm so that it can label or engrave several smaller 
components or tools in one clamping process.

 

WITH THE PLUSS –
THE LASER MARKING

Medical technology manufacturer 
Boehringer Ingelheim microParts relies on 
a LASERPLUSS laser processing system of 
patterning and engraving.



Bis zu 44 Millionen Tascheninhalatoren vom Typ Respimat können jedes Jahr die Bänder des Boehringer-Ingelheim-Werkes am Rande des 

RayDesk XL +



56 | MAPAL IMPULSE 58

Automatic component recognition and positioning

The device was additionally fitted out by LASERPLUSS for Boehringer 
Ingelheim microParts with an additional rotational axis and an optional 
EasyVision image processing system for automatic component recogniti-
on and positioning.

The results achieved by this have convinced those responsible at 
Boehringer Ingelheim microParts, because the system allows the 
benefits of laser inscription (rapid, non-contact and wear-free material 
processing without additives) to achieve their full potential. 

„In the case of the sink erosion process we have used up to now we 
required up to 3 electrodes for each engraving, and they had to be ma-
nufactured first“ recalled Frank Hütten. In contrast, the laser does not 
wear and always provides consistent quality. In addition, the presence 
of EasyVision means that the time and personnel-consuming setting up 
and removal of the component, as well as the manual determination of 
the dimensional and reference planes can be eliminated as the system 
detects a component in any position and aligns it if necessary, automa-
tically defines the dimensional reference plane and then carries out the 
engraving or the material erosion using the CAD data which has been 
stored. 

Temper marking, deep engraving and 3D processing

The lettering or engraving can be allocated (taught) via a live com-
ponent image and then saved for lettering on further identical com-
ponents. During this, the system is capable of detecting several small 
components of the same type which are positioned randomly within the 
camera‘s field of view, recognising them using their outline and then 
labelling them in the correct position. Alternatively, the lettering can be 
positioned on a component using edge detection, which is of particular 
use for larger workpieces, and which also increases the system‘s field of 
application. 

The laser system offers additional flexibility using its varying processing 
functions: both temper marking (material heating results in an easily re-
cognisable and permanent oxidisation of the workpiece surface without 
burrs) and deep engraving or 3D processing using material abrasion can 
be carried out using the laser.

Satisfied faces because the results 
produced by the RayDesk XL laser 
marking system are convincing. 
F. l. t. r.: Anneli Ebener, Rüdiger Emrich and Frank Hütten.



left: The engraving can be 
allocated via a live compo-
nent image.

right: Operation of the Ray-
Desk XL is quick to learn.

Operation of the system is also quick to learn, as Frank Hütten confir-
med: „I was surprised how easily the equipment can be operated by a 
trained technician. I must say the good personal support by the respon-
sible customer adviser and the good LASERPLUSS training concept have 
played their part in this, and these both enabled training to be carried 
out on real components in our works.“ 

Complete engraving in a few minutes

All in all, Boehringer Ingelheim microParts has been able to drastically 
reduce the time necessary for an engraving using the LASERPLUSS laser 

processing system. „Whereas we had to invest a total of three hours for 
a fine engraving using sink erosion including the necessary preparations, 
it only takes seven minutes now using the RayDesk XL System!“, Frank 
Hütten was pleased to state. 

These time savings mean a discernible cost saving in pattern and mould-
making for the medical technology specialist, which produces more than 
40,000 individual components per year. Labelling using the RayDesk XL 
System is so efficient in this case, that even after the commissioning of 
a third productions line and the resulting doubling of the production 
quantity to 44 million inhalators no extra system had to be purchased.

Engraving is indispensable 
for GMP-confirm production.

RayDesk XL AT A GLANCE: 

 - Rapid, non-contact and wear-free material processing

 - Consistent high quality

 - A range of processing functions:

 - Temper marking, deep engraving and 3D processing

 - Easy to learn operation
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PRODUCTIVITY INCREASE 
IN VALVE MACHINING

The housings for the switching component 
are mainly composed of die-cast alloy 
(AlSi9Cu3Mg). High quality requirements are 
placed on their production. This means that 
the tolerances for cylindrical form of < 8 µm, 
roundness of < 4 µm and a surface finish of 
Rz < 3 µm must be permanently and process-
reliably maintained. These requirements are 
at the centre of attention, especially for valve 
bores which are usually stepped. Production 
of these is split up over several processing 
sequences. In such cases, different tools are 
used for pilot bores, intermediate machining 
and finish machining. 

Coordination of the individual process steps 
creates the required precision.

The solution of complex dependencies between 
the processing stages and the production 
techniques influence on the tools geometry is 
especially important in the machining of valve 
bores. MAPAL has been working closely with 
leading manufacturers of switching equipment 
for many years. The Competence Centre for 
PCD tools has developed a high level of process 
understanding and now offers further-de-
veloped tools for even more productivity. These 
further developments take the increasing re-
quirements for productivity increases through 

process time reduction and increases in output 
quantity into consideration.

Analysis provides the optimum tool combi-
nation

The MAPAL experts can recommend the correct 
tool combination through the use of an analy-
sis of customer-specific production conditions 
such as the works machinery, the cooling 
lubricant situation (wet/MQL) or the required 
output quantity. Since not every valve bore 
requires the maximum manufacturable 
precision, alongside the finely adjustable 
boring tools MAPAL also offers permanently 
brazed PCD fine boring tools which achieve a 
considerable reduction in process time, despite 
a tolerance range which is only minimally 
extended. Furthermore, the fixed multi-bladed 
tools are convincing as the fine adjustment of 
the inserts is no longer necessary, which means 
minimised setting costs.

Four cutting edges significantly reduced 
process time

For intermediate processing the Competence 
Centre for PCD tools has, for example, develo-
ped a four-bladed PCD tool with permanently 
brazed cutting edges which can be used as an 

The switching component is the central component in automatic 
gearboxes which controls the clutch and the transmission brake in order 
to change gear depending on the engine load condition and the vehicle 
speed. When manufacturing switching component housings, the valve 
bores play a central role. MAPAL has developed multi-blade PCD tools 
with permanently brazed cutting edges for considerable productivity 
increases during machining. 

PILOTING SEMI-FINISH MACHINING FINISH MACHINING

PRODUCTION TOOL PRODUCTION ALTERNATIVES PRODUCTION ALTERNATIVES

STANDARD  |  z = 3 | 6 | 3

 

ALTERNATIVE 1  |  z = 2 ALTERNATIVE 1   |  z = 1

ALTERNATIVE 2  |  z = 4

 

ALTERNATIVE 2   |  z = 3

 

ALTERNATIVE 3   |  z = 6

Multi-blade PCD fine drilling tools for valve housings
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alternative to twin-bladed standard tools as 
soon as the length/diameter ratios and stock 
situation allows. This results in significantly 
reduced process times. The required positional 
accuracy is complied with even if the cast 
covers are still present. This is the basis for 
finish machining.

The right tool for every requirement

The result of finish machining is significantly 
influenced by the semi-finish machining. Up to 

now, the high requirements on finish ma-
chining were achieved using a single-bladed 
finely adjustable PCD fine boring tool. The 
specialists have addressed this as well and 
designed new, process-reliable and economic 
machining strategies. Now, triple- to six-
bladed permanently brazed PCD fine boring 
tools are available for finish machining. These 
ensure a considerably improved cycle time 
with almost the same precision. 

The range of tool variations are not in com-
petition with each other but supplement each 
other, and in this case the crucial factors are 
the customer-specific requirements. The fact 
that finely adjustable single-bladed tools are 
the first choice when high-precision bore qua-
lities are required continues to apply. As soon 
as tolerances allow, however, MAPAL recom-
mends the multi-bladed productivity booster.
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PILOTING SEMI-FINISH MACHINING FINISH MACHINING

PRODUCTION TOOL PRODUCTION ALTERNATIVES PRODUCTION ALTERNATIVES

STANDARD  |  z = 3 | 6 | 3

 

ALTERNATIVE 1  |  z = 2 ALTERNATIVE 1   |  z = 1

ALTERNATIVE 2  |  z = 4

 

ALTERNATIVE 2   |  z = 3

 

ALTERNATIVE 3   |  z = 6

AT A GLANCE:

 - Fixed multi-bladed tools achieves almost the same precision 

as adjustable fine boring tool and simultaneously conside-

rably increase productivity

 - Tool alternatives take individual production requirements 

into account



MAPAL SPOTLIGHT

Reliable machining at 
deep drilling depths 
using spring-loaded 
guide pads

The spring force of the spring- 
loaded guide pads (blue arrow) 
ensures optimum contact of the 
fixed guide pads on the material 
of the hole. The light blue arrows 
show the force effect of the fixed 
guide pads.

Using an innovative tool concept that combines tangential technology 
with guide pad technology, extremely long holes with medium to large 
diameters and long projections can be machined reliably with high pre-
cision. A modular design enables it to adapt to different drilling depths 
and machining diameters. The tool head can be fitted with up to eight 
indexable inserts. A combination of conventional brazed guide pads and 
spring-loaded guide pads ensure the stability and safety of the machi-
ning operation. The spring-loaded guide pads are positioned so that the 
fixed guide pads make optimum contact with the material of the bore 
and support the tool. As a result, smooth running is ensured even with 
fluctuating stock and wear on the cutting edges.

AT A GLANCE:

 - Smooth running at high cutting speeds

 - Time savings and increased process reliability

 - High stability

 - Suitable for roughing, semi-finishing and finishing
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 The modular system enables an adaptation to 

different tool lengths and machining diameters.

Fixed brazed and spring-loaded PCD guide pads 
ensure that the tool is securely supported on the 
material of the bore.


