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Dear readers,
Dear business associates,

Megatrends such as lightweight construction with new materials, 
electromobility and digital networking are topics not only companies in 
the machine engineering industry are facing. They call for a new way 
of thinking and present new challenges for all branches of industry. 
The corresponding principles such as strategic orientation, processes 
and structures have to be established in order to meet these demands, 
because we should always bear one thing in mind: The world around us is 

going to change, and with it our business models, too. Anyone who is not 
ahead here will find it difficult in future to assert themselves in the new 
market environment and to be able to continue to grow successfully.

One of the topics to constantly accompany us is the interaction 
between the international sites of the MAPAL Group. We undertake 
innumerable activities to ensure that our processes and methods, but 
also the know-how of our employees, are at the same high level every-
where. For you as customer that means you can be assured of the same 
high standard of support wherever you may be in the world. That is 
how we ensure the human component. Just as complex, however, is the 
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exchange of data, new technologies and ultimately know-how – not 
only within the company group, but more particularly with customers 
and suppliers.

And that is why we as MAPAL have decided to turn to a completely 
new field of business. A field of business that at first sight you would 
not necessarily associate with MAPAL. What started not so long ago as 
an idea is today an extensive project for which we have been able to 
win leading international partners. At the AMB in Stuttgart we will be 
presenting an open-cloud platform that will raise the exchange of data 
and the C part management to a completely new level. 

And as you have come to expect of MAPAL, at the AMB there will be 
new, innovative products and solutions for cost-effective machining of 
all cubic parts.

We wish you an enjoyable read.

Dr. Dieter Kress  Dr. Jochen Kress

“Megatrends such as lightweight 
construction with new materials, 
electromobility and digital 
networking are topics not only 
companies in the machine 
engineering industry are facing.”
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AMB 2016
Solutions for your processes

The focus of the MAPAL fair presentation is on process solutions for the 
automotive, general machining, aerospace and wind power industries. 
One highlight, for example, are combination tools for greater flexibility 
and cost-effectiveness in the machining of cylinder heads. In the aero-
space field, MAPAL will be presenting a new drill for the dry machining 
of Al-Al stacks. Another highlight of this year’s fair presentation is the 
solution that MAPAL will be presenting together with international 
partners for the efficient management of C parts, and in particular tools. 

Large number of new products

Furthermore, MAPAL will be showing a large number of new products 
from the fields of reaming, drilling, milling, measuring, dispensing and 
clamping. The new products are all presented in a comprehensive inno-
vations brochure that will be published for the AMB.

Invitation to stand party

Good discussions in an informal ambiance can be expected at the 
MAPAL stand party on Thursday, 15 September from 6:00 p.m. on  
the MAPAL fair stand. Good music and finger-food are guaranteed,  
as always.

VISIT US IN HALL 1 | STAND D12

13. – 17.09.2016 | STUTTGART
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TECHNOLOGICAL HIGHLIGHTS

c-COM – Intelligent Life Cycle Management of C parts | 
TTD-Tritan-Drill | Fine boring tool with EA-System and guide pads |
New series of cutting material | OptiMill-Uni-HPC-Pocket



INNOVATIONS AT THE AMB . . .           . . . A SELECTION

Replaceable head systems in the metal cutting production are first 
choice when it comes to meeting the demands of rising raw material 
prices, resource efficiency and streamlining of stocks. Reason enough 
to further develop the Tritan-Drill with 
three cutting edges, with which MAPAL 
has defined a new standard in drilling, 
as a replaceable head variant, and to 
bring the first triple cutting replaceable 
head drill available as standard to the 
market. 

On the TTD-Tritan-Drill, tool head and 
tool holder are joined by Hirth serra-
tions. This connection is particularly 
stable so that all the benefits and the 
performance level of the solid carbide 
equivalent are fully retained with the 
replaceable head variant. It can be used 
reliably and stably even in difficult 
drilling situations, such as with inclined 
bore entrance or in cross bores. The tool is perfectly centred via its 
pronounced drill tip and ensures very good circularity – and that 
at lower costs, because with the new replaceable head system, the 
cost-intensive carbide is limited to the tool head. Lower costs are 
thus guaranteed even with large diameters.

The stability of the connection derives among other things from 
the three cutting edges that is predestined for a replaceable head 
system. The three cutting edges ensure a homogeneous load on 
the connection so that the forces occurring during machining 
are transmitted uniformly to the steel tool holder. In addition the 
connection guarantees optimum torque transmission with 
at the same time high changing and radial run-out 
accuracy. 

The Tritan-Drill in the replaceable head variant 
TTD is available as a universal model for the 
machining of steel in the diameter range 
from 12 to 32 mm.

CLEVER CHANGING SYSTEM – 
TRITAN-DRILL AS REPLACEABLE HEAD SYSTEM

1
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INNOVATIONS AT THE AMB . . .           . . . A SELECTION

Das neue, mehrschneidige Werkzeug von MAPAL zum Feinbohren kann je nach Einsatzfall 
mit HX- oder TEC-Wendeplatten ausgeführt werden. 

MULTI-BLADED FINE BORING OF LARGE DIAMETERS  
WITH EA-SYSTEM AND GUIDE PADS

Open or extremely interrupted bores such as those found, for example, 
in the cast housings of gear pumps, are a challenge for fine machining. 
Until now the desired results, for example with regard to the paral-
lel alignment of the bores, could generally only be reliably achieved 
using single-bladed tools. Spindle tools or tools with blade and guide 
pads were used for this. These methods are very effective, but also 
time-consuming. 

In order to allow such bores to be machined faster and 
hence more cost-effectively, MAPAL has developed a 
multi-bladed fine boring tool with guide pads. Thanks to 
the multiple cutting edges, the cycle time is significantly 
reduced compared with single-bladed tools. The guide pads 
ensure the highest accuracy. The tool diameter can be set. 
When the feed rate for the machining is known, a single 
axial fine adjustment is necessary. This provides a uniform 
distribution of the material removal at the blades. This leads 
to long tool lives and a very good surface quality.

The tool can be fitted with HX or TEC blades, depending on 
the application. The HX blades with six cutting edges are 
suitable for through bores. Blind bores and shoulders can be 
finely machined using TEC blades with four cutting edges. 
The EasyAdjust-System from MAPAL is used for clamping 
the blades. The heart of the system is an innovative cassette 
that stably holds the indexable insert with its six or four 
cutting edges without any play. The back taper of the minor 
cutting edge is already integrated into this cassette. The set-
ting effort for the back taper is thus completely eliminated. 
Due to the exact guidance of the cassette on a precision guide pin,  
the back taper remains unchanged even during diameter adjustments.

The new finely adjustable tool where the number 
of blades and guide pads are adapted to the 
diameter impresses in particular with the high 
accuracy of the results and the high cost-effec-
tiveness. Initial tests in practice have shown very 
good results: In particular the tool achieves a 
parallel alignment of the bores of < 1 µm. 
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NEW SERIES OF CUTTING MATERIALS 
FOR THE MILLING OF CAST IRON GRADES

MAPAL offers a broad portfolio of ISO tools for milling operations. A 
new series of cutting materials has been developed especially for the 
milling of the whole bandwidth of cast iron grades – GJL, GJV and 
GJS.

Preliminary results show that the new cutting materials allow not 
only a significant increase in tool life and hence greater cost-ef-
fectiveness, but also higher cutting speeds and therefore maximum 
productivity. In GJL250, for example, the tool lives have been doubled 
compared with the cutting materials used to date. The cutting 
material series is based on newly developed carbide substrates. The 
structures of the carbides have been modelled in such a way that 
they provide an optimum relationship between ductility and wear 
resistance. The carbide grades used are suitable for the ISO field 
of application K10 to K45. The ductility of the carbides is thereby 
increased from K10 to K45 by increasing the cobalt content and the 
particle size of the tungsten carbide. 

The cutting material series includes three PVD-coated carbides and 
two CVD-coated grades. The PVD coating here consists of an opti-
mised TiAlCrN with very fine structuring of the layers to create an 

optimum relationship between ductility and hardness/wear resist-
ance. The CVD coating is based on an MT-TiCN with alpha-Al2O3 top 
coat. This layer combination offers not only high wear resistance, but 
also good thermal stability. 

A special post-treatment has been developed for both the PVD coat-
ing and the CVD coating that ensures an extremely smooth surface 
and hence an optimum chip flow. This minimises tribochemical 
wear. With the CVD coating, the post-treatment additionally sets a 
selective intrinsic stress in the coating, stabilising the cutting edge or 
increasing the ductility of the cutting material.

MAPAL can thus offer the optimum cutting material for the milling 
of cast iron grades for everything from dry to wet machining and for 
a very wide range of applications and machining conditions.

INNOVATIONS AT THE AMB . . .        

3
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Time-consuming ramping processes or pilot bores are frequently the 
order of the day when milling pockets. In order to make these ma-
chining steps more cost-effective, MAPAL has developed the new solid 
carbide OptiMill-Uni-HPC-Pocket milling cutter for the highly efficient 
universal machining of steel, 
stainless steel and cast iron. The 
milling cutter has a unique face 
geometry with an integrated 
drill tip. This geometry allows 
the milling cutter an angled 
entry up to 45 degrees, for helix 
milling and even for grooving. 
The specially developed point 
thinning together with three 
large chip spaces guarantee an 
optimum removal of the chips. 
Chip congestion is practically 
ruled out. The special cutting 
edge preparation in conjunction 
with a wear-resistant coating 
and ductile carbide substrate 
also ensure long tool lives. 

With the new OptiMill-Uni-HPC-Pocket, 
the pilot bore and hence a tool change 
can be eliminated during the machining 
of pockets. Closed contours are thus 
reliably machined with just one tool, and 
that with high infeed possibilities ap of 
up to 2xD.

The OptiMill-Uni-HPC-Pocket is available 
in the designs “long” and “overlong” with 
cylindrical shank form HB in the diameter 
range 5.7 to 20 mm.

4 EFFICIENT MILLING OF POCKETS WITH THE 
OptiMill-UNI-HPC-POCKET

INNOVATIONS AT THE AMB . . .        





The efficient management of data plays an important role for digitally 
networked production on the road to Industry 4.0, since the volume of 
available data on every application is growing rapidly, and hence also 
the potential insights and practical benefits. MAPAL, together with 
global partners, has now declared the exploitation of this potential as 
a primary goal.

Author: Giari Fiorucci, Head of Digital and Logistics Services

–t

c-Com – Intelligent Life Cycle Management of C parts



The handling of tools and tool-related data is one of the major challenges 
in the field of metal cutting. Great efforts are made to efficiently transfer 
and manage the multitude of information that is generated on each tool, 
such as master data, process data and inventory data, between the in 
many cases poorly integrated monolithic systems, such as CAD/CAM or 
MES (Manufacturing Execution System) systems. Management becomes 
even more complex when interaction with suppliers’ systems is also 
necessary.

Although EAI (Enterprise Application Integration) software is available 
on the market to link all the systems and to manage data in one central 
database, these solutions are generally extremely complex. The installa-
tion is costly and time-consuming. Furthermore there is often the risk of 
being tied to the manufacturer (vendor lock-in effect). In addition, most 
of these systems concentrate on the production process and have only 
limited suitability or are completely unsuitable for processes and purposes 
of purchasing.

And particularly „C parts“, the category to which tools also belong, are a 
major topic for company purchasing departments. Although they account 
for only a single-digit percentage of the total purchasing volume in euros, 
they do represent the largest proportion of order articles of all suppliers 
and all order processes. A great deal of administrative work is therefore 
necessary for the data management and the purchasing processes, in 
other words the whole C part management. Numerous companies have 
therefore established purchasing platforms in recent years where suppliers 
can upload i.a. their electronic catalogues. Purchases in the company can 
then be conducted directly on this platform. As good as these solutions 
may be for standard parts and also for standard tools, the less suitable 
they appear for custom tools that account for a significant share of the 
market, particularly in the automotive industry. Furthermore, the systems 
are only purchasing platforms and are only integrated into the ERP system 
and not into other IT systems. In addition, they are time-consuming in the 
data maintenance - from both the customer‘s and the supplier‘s side.

Starting from this status quo, two important challenges can be quickly 
recognised. On the one hand, there are limitations as to the scalabil-
ity. The larger the number of purchasing platforms and catalogues, the 
greater the administrative work. The same applies to the EAI solutions. 
Their implementation costs increase proportionally to the number of 
production sites. On the other hand, the data processing is problematical. 
Data are replicated and stored „inside“ the respective system. Other actors 
have only limited or no access to these data. And that is the fundamental 
problem: Although customers and suppliers, for example, need and use 
the same data, they each use their own database. That means: Data are 
duplicated and then managed in several different places. If a supplier 
updates the data in his system and the customer doesn‘t, they then each 
work with different data.

The question arises as to the justification for these insular solutions. Ulti-
mately there are numerous examples that illustrate the benefits of sharing 
rather than owning. Not only physical assets such as motor vehicles or 
accommodation are successfully released and shared today, but also 
digital assets such as music or films. Sharing is „greener“, faster and most 
particularly less costly. 

How could this principle of sharing be applied to tool data management? 
Conceivable here is a common open platform on which customers and 
suppliers maintain and share all their relevant tool data on the basis of 
clearly defined rules and access rights. This platform would always be up-
to-date. The data would be entered only on this one platform by the owner 
of the data, irrespective of the number of users. The whole „eco-system“ 
surrounding the tool would be more efficient and faster than the solutions 
to date. Why? Because the right data would be available to all actors and 
all sites at any time. Such a platform would give companies an unprece-
dented transparency. Applied technical solutions could be compared within 
the company, for example the tools and machining parameters for the 
same workpieces produced at different sites. This would support stand-
ardisation or benchmarking strategies. Stocks and procurement strategies 

Giari Fiorucci, 
Head of Digital and Logistics Services
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could be harmonised and optimised at significantly reduced costs. The 
interaction between Purchasing and Production, and between Purchas-
ing and the suppliers could be greatly simplified. Suppliers would have 
the opportunity to provide more selective and new services. A common 
platform would contribute to drastically reducing the number of e-mails 
used to transfer currently used data, and at the same time enable a 
structured communication process and document exchange.

MAPAL has taken on the practical implementation of this vision, 
because the sharing of data is a necessary and unavoidable step to-
wards satisfying the requirements of Industry 4.0 with respect to data 

availability and data exchange. In cooperation with global partners, 
MAPAL is developing an open-cloud platform where customers can 
find the MAPAL tool data and, as it is an open platform, also the data 
from other suppliers, thus opening up the road to a completely new 
digital tool (data) management. Details and features of the platform 
with the name c-Com will be presented at the AMB in Stuttgart in 
September 2016. 

Up until now, the different application systems are at best linked by an EAI system.
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The new, hot-off-the-press MAPAL catalogues are filled with a large 
number of practical innovations. They are now leaner, have a fresh 
appearance and come as a complete edition in a handy white cardboard 
slipcase. The contents of the catalogues have been completely restruc-
tured, all the product ranges revised and new products added. And: For 
the first time the catalogues are published in seven major business lan-
guages. In addition to German and English, they are now also available 
in French, Italian, Spanish, Portuguese and Chinese.

With the new look, MAPAL has oriented itself in particular to the needs 
of the users. More than two years‘ intensive work has gone into the 
new layout and contents of the catalogues. The result is something 
to be proud of: The portfolio has been condensed from more than 42 
individual catalogues into eight compact volumes covering the whole 
MAPAL product and service spectrum and thus offering the user a quick 
and easy orientation in the choice of the required tools.

THE NEW MAPAL 
CATALOGUES ARE 
AVAILABLE

NEW
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In addition to technical information and application examples, the individual  
catalogues contain the complete tool range for the fields of

REAMING | FINE BORING
DRILLING | BORING | COUNTERSINKING
MILLING
TURNING
CLAMPING
ACTUATING
SETTING | MEASURING | DISPENSING
SERVICES

Simple product search

In the “Milling” catalogue, for example, the customer can choose the preferred tool 
for his machining project from the whole range of solid carbide, PCD and ISO tools; 
the same applies to the applications drilling, boring, reaming, turning and clamping.  

Availability

Printed catalogues in German are available immediately, printed editions in the 
above-mentioned foreign languages will appear in the autumn. The MAPAL News-
letter will keep you up-to-date on the publication dates of the foreign language 
catalogues. The newsletter can be requested via the registration button on the MAPAL 
website. 

Updated versions of all the catalogues will then appear every two years. In the interim 
years, supplementary volumes will be published with information on new products 
and changes to the product ranges. 

Online catalogues in all the available languages are available for a quick overview  
and for downloading on the MAPAL website.  

SETTING | MEASURING | DISPENSING
Holistic solutions for efficient tool logistics

MAPAL SERVICES
Tailored for your manufacturing

ACTUATING
Your technology partner for machining

TURNING
Your technology partner for machining

DRILLING FROM THE SOLID | BORING | COUNTERSINKING
Your technology partner for machining

MILLING
Your technology partner for machining

REAMING | FINE BORING
Your technology partner for machining

CLAMPING 
Your technology partner for machining



FOR WIND POWER

Wind power is a sector that has developed quick-

ly and which still has great potential. ENERCON, a 

company founded in 1984, has established itself as 

Germany‘s market leader in the production of wind 

energy converters. The rotor blades for some of the 

ENERCON converters are produced at the ENERCON 

service works, Rothenseer Rotorblattfertigung GmbH, 

in Magdeburg. The company has now been working 

together with MAPAL for the machining of the rotor 

blades for 5 years.

FREE
FREE 

DUST 
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Since its founding in 1984, ENERCON has grown rapidly, as has the 
whole of the wind power sector. While the early days saw converters 
with outputs of 55 kW, today ENERCON produces converters as standard 
with 3 and 4.2 MW rated output. And the potential for technical further 
developments is still enormous. „The converters are becoming larger 
and more powerful,“ says Volker Ziem, Managing Director of Rothenseer 
Rotorblattfertigung. The trend is also towards converters for inland sites 
with low wind conditions, allowing more „full load hours“ per year to be 
achieved. 

25,500 converters generate 41 GW rated output

ENERCON has been market leader in Germany since the early 1990s, 
and is today market leader in the whole of Europe. „Worldwide we rank 
between third and fifth place,“ says Ziem. A total of 25,500 ENERCON 
converters have been installed worldwide with a total rated output of 

41,000 MW. In addition to the high manufacturing depth, converters 
from ENERCON are characterised i.a. by the fact that they have no 
gearboxes and therefore achieve a very high efficiency. A ring generator 
connected directly to the rotor hub and requires no permanent magnets 
is the central element. ENERCON converters are easy to distinguish from 
those of other manufacturers thanks to their droplet-shaped design.

The Rothenseer Rotorblattfertigung GmbH in Magdeburg has been 
producing components for these wind energy converters as a service 
works of the ENERCON Group since 2001, including rotor blades for the 
Types E-82, E-101, E-115 and E-126. The type designation indicates the 
rotor diameter; the E-82 converter, for example, has a rotor diameter of 
82 metres. The rotor blades are the most critical parts of the whole wind 
energy converter as they are most extremely exposed to the physical 
forces and the weather. They are the limiting factor for the life cycle. 
Great care and attention is therefore paid to the production and  

Photo source: ENERCON

WIND POWER



… DIES IST EIN BLINDTEXT

machining of the rotor blades. “Today our converters above 4 MW 
output are designed for a life cycle of 30 years,” says Volker Ziem. Until 
now the target was 20 years.
 
Challenge: Handling and machining of GFRP

The high manufacturing depth characteristic of the whole production 
and support of the ENERCON converters is also to be seen in the rotor 
blade production. Every single step of the production takes place in 
the works in Magdeburg: The glass fibres are placed into the shapes 
and impregnated with resin. Several individual steps are necessary, 
depending on the final material thickness. After assembly of the 
individual parts, the blades are machined, ground and finally painted.  
A great deal of manual work is involved. The biggest challenge here is 
the material used. 

The production of the GFRP directly in the shapes alone is something 
special: “Even if the identical glass fibres and the identical resin are 
used and the production environment is constant, the rotor blades still 
differ from one another. GFRP is not just GFRP,” say Michael Berlitz and 
Stephan Bartz, responsible for the whole machining process and large 
rotor blade production at Rothenseer Rotorblattfertigung GmbH. GFRP is 
also an extremely abrasive material “where you can’t just consult a book 
of tables as with metal.”  

Dust as the enemy of rotor blade production

The machining of the glass fibre-reinforced plastic differs fundamentally 
from the machining of metals. “A great deal of in-house know-how, 
experience and experimenting are necessary,” says Bartz, outlining the 
associated issues. The focus during the machining of the material lies on 
cleanliness – the cleanliness of the workplace, machine, part and tools.  

„GFRP dust is one of the greatest enemies in  
rotor blade production,“ says Volker Ziem.  

Why? Dust is not compatible with many of the work steps, which is why 
extraction concepts have grown in importance.
 

Both one-piece and two-piece rotor blades are produced at Rothenseer 
Rotorblattfertigung GmbH. The splitting of the rotor blades is mainly 
due to the transportability of the parts. The longest rotor blade that 
is transported in one piece is 50 metres long. “And that is our current 
upper limit,” emphasises Berlitz. The most complex aspect of the split 
blades: The connection of the two parts. Non-circular flanges are nec-
essary to the design of the blade profile. “Until the converters reached a 
particular size, we only had to deal with round flanges. We could handle 
the machining with relatively inexpensive special constructions. Since 
we have started to use non-circular flanges, we work exclusively with 
CNC machines,” explains Stephan Bartz.

MAPAL tools established at Rothenseer

When a completely new machine concept had to be developed in 2009 
for the rotor blades of the E-101, MAPAL as OEM supplier for the new 
machine delivered the tools. Since then MAPAL tools have established 
themselves at Rothensee. “The MAPAL staff provided comprehensive 
support right from the start. That is also the reason why the coopera-
tion still exists today,” says Bartz. “At the time it was a completely new 
machining process, and we had to put in the one or other night shift 
together,” recalls MAPAL field service specialist Robert Kottler who is 
the key contact for Rothenseer Rotorblattfertigung. The company uses 
i.a. Replaceable Head Drills TTD and various milling cutters from MAPAL 
for a range of machining operations on the blade.  

Core drills as an all-in package solution

The highlight among the MAPAL tools, agree Michael Berlitz and 
Stephan Bartz unanimously, are the core hole drills that are used to pro-
duce the cross bores in several converter types. Up to 81 less material is 
cut when using a core drill compared with the use of a solid drill – an 
aspect that meets the demand for the least possible GFRP dust. The con-
cept of the core drill offers further benefits: The small cutting area of 
the drill avoids delaminations on the part. Furthermore, heat develop-
ment is minimised, as GFRP is extremely heat-sensitive. The temperature 
must not exceed 70 to 80° C during machining. MAPAL offers tools 
specially designed for such demands. For example, the tool body of the 
drill is polished to prevent overheating. Dust can therefore not stick to 
the tool. The cooling channels were also modified accordingly for GFRP 
machining by comparison with metal machining.

“MAPAL tools established 
at Rothenseer”

The cross bores on the flange of several ENERCON converter types are  
produced with core drills from MAPAL.
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The clamping situation during the machining of the flanges is something quite special, because the long rotor blade 
reacts quite differently to the machining than a firmly clamped block. Large workshops are necessary in order to 
have sufficient space for the rotor blades and to create the appropriate environment for the machining operation.

CORE 
DRILL

The core drill with PCD inserts is specially designed for 
the machining of GFRP.

Photo source: ENERCON



Advantages of internal extraction

In order to further reduce the problems of GFRP dust, the drill also 
has an internal extraction system. “That ensures significantly reduced 
emissions,” says Robert Kottler. An air flow is generated anyway at the 
tool for the air cooling. Air is admitted through flow channels on the 
tool and the outlets at the front end of the tool and then drawn off 
again through the inside of the tool. “The generated air volume is thus 
reduced compared with a chamber extraction system,” explains Jens Ilg, 
MAPAL Product Specialist for the machining of lightweight materials. 
The core drill is tipped with PCD inserts. These are made from a special 
substrate to ensure reliable cutting of the abrasive GFRP. The insert 
seats of the PCD inserts are also specially designed for use in GFRP 
machining. A special screw fitting is used.

“Our innovative screw fitting prevents dust from 
settling in and on the screw,” says Jens Ilg.

Apart from the extraction of the dust, the internal extraction system 
also offers a second benefit. “The bores on the flange of the rotor blades 
create large cores. We could never be sure exactly where the core was 
going to fall. The extraction system draws in the core – and allows 
defined disposal,” explains Bartz and summarises: “The core drill from 
MAPAL is an absolute care-free tool for us that functions perfectly. For 
the first time workplace, rotor blade, tool and machine are more or less 
free from GFRP dust.” Although an extraction system on the machine 
tool and a special mounting are necessary for the use of the tool, the 
benefits far outweigh the additional expense. 

The core drills are used in various diameters for the rotor blades of sev-
eral converters. “The cutting data are always adapted to the diameter,” 
explains Bartz. A core drill with 76 mm diameter is used on the E-101 
converter. A spindle speed of 440 RPM and a cutting speed of 120 m/
min are used here. “The low cutting data are also attributable to the 
workpiece clamping situation,” explains Berlitz, “a long rotor blade 
reacts quite differently to the machining than a firmly clamped block.” 
For the cutting data – just as for the whole machining process for GFRP 
– one thing is required in particular: Experience. Due to the costs of the 
parts, the focus is not predominantly on the machining times. “If it gets 
too hot during machining and the material burns, these areas are very 
difficult to repair, if at all,” explains Berlitz. “So if we produce scrap, it’s 
very expensive scrap.” By comparison: While in the automotive sector, 
thousands of parts leave the works every week, in Magdeburg it’s only 
around 30 rotor blades per week.

Technically oriented field service impresses

In addition to the machine tool for the E-101, the Rothenseer Rotor-
blattfertigung GmbH has commissioned two further CNC machines for 
machining of the rotor blades and elaborated and defined the corre-
sponding processes. Today machining runs 24 hours a day in three shifts 
on all three machines. The necessary experience and qualifications of 
the employees have been built up. MAPAL also contributed to this, as 
the tool experts were always available for questions. “The technically 
oriented field service distinguishes MAPAL – we have a direct con-
tact who assists us or handles repairs even at very short notice,” says 
Stephan Bartz. Trust has been built up as a result – and that was to be 
seen during the most recent joint project. 

“Robert Kottler recently presented a new milling cutter to us for the 
face milling of the rotor blade root that functions with an internal 
extraction system, just like the core drill,” recalls Bartz. “At the moment 
we still use a milling cutter with extractor hood.” Due to the short 
distance between hood and milling cutter, however, only a small cutting 
depth can be achieved. “The employee at the machine therefore has 
to approach very cautiously in order not to damage the hood. Sever-
al passes are necessary before all the resin excess has been removed 
and we arrive at the pure GFRP for the zero point of the rotor blade,” 
explains Bartz. That is completely different with the new milling cutter 
from MAPAL. “With the milling cutter we can remove 70 mm of material 
in one pass and mill to size. The 70 mm consist not of pure GFRP, but of 
a great deal of excess resin that determines the edge of the root,” says 
Bartz. 

“The milling cutter with internal extraction for this 
machining operation is something completely new. 
Because we know that MAPAL tools work, we were 
willing to test the milling cutter,” says Stephan Bartz.

It worked – and “is far more convenient for the colleague at the 
machine”. Only the extraction system still comes up against its limits 
at the moment with the high-performance milling cutter. “But we’ll 
overcome that, and then there will be no obstacle to the use of this 
milling cutter,” says Bartz looking to the future. 
 

24 | MAPAL IMPULSE 61



Figure left: Michael Berlitz (left) and Stephan 
Bartz (right), ENERCON, appreciate MAPAL’s 
technically oriented field service and work 
together on a basis of trust with Robert 
Kottler (centre).

Photo right and below: The new milling cutter 
from MAPAL with internal extraction system 
allows significantly more material to be 
removed than with the tool previously used.



PRESS CONFERENCE 2016
For the 18th press conference in June, 44 journalists came to MAPAL in Aalen 
to learn about the balance sheet figures for the previous year and about 
future perspectives and new products. 

Dr. Dieter Kress, President of MAPAL, reported to the journalists from 
the trade press and local media on the financial results of the 
previous year. MAPAL continued to grow again in 2015. Consolidated 
group sales rose by around six percent from EUR 510 million in 2014 
to EUR 540 million in 2015. And this year MAPAL plans to further 
boost sales. “We have set ourselves a sales target of EUR 580 million 
for 2016,” announced Dr. Dieter Kress. To achieve this, the company is 
investing in its sites worldwide, for example to expand production in 
Mexico and the USA. 

And Dr. Jochen Kress, Member of the Executive Board, spoke about 
the megatrends predominantly facing MAPAL in the coming ten 
years. These trends include lightweight construction with new 
materials, electromobility and digitisation. “We are investing in the 
technologies of the future and thus opening up new fields of 
business for ourselves,” explained Dr. Jochen Kress.

Initial information on what the company will be presenting on the 
subject of digitisation at the AMB (see page 12) were just as much a 
topic of the further presentations as lightweight construction 
particularly in the automotive industry (see page 28) and the 
challenges encountered in the machining of cast iron (see page 44). 

In the afternoon, Dr. Jochen Kress introduced the new products that 
will be presented at the AMB (see page 8). Finally the journalists 
took the opportunity to see these tools live and in action in the 
research & development department. 

The press conference was rounded out with an evening in a relaxed 
atmosphere. In view of the UEFA football European Championships 
taking place at the same time, an exciting table football tournament 
was a “must” on the agenda. 

Dr. Dieter Kress (left) and Dr. Jochen Kress reported at length on the latest new 
products and on the megatrends and development possibilities for the next ten 
years during the 18th MAPAL Press Conference.
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 Wolfgang Prem   

COO of  
LASERPLUSS AG  
 

Wolfgang Prem (52) has been a Member of 
the Board of Management of LASERPLUSS AG 
since 1 May 2015. The graduate mechanical 
engineer heads the divisions Marketing, 
Production, Materials Management, Organisa-
tion, IT and General Administration. He is also 
responsible for the control of marketing 
projects and customer service.

Prem has vast experience in the development 
and management of technology companies 
and already held managerial positions before 
joining LASERPLUSS.

Manuel Dillmann 

Technical 
consultant at 
LASERPLUSS AG

 
Manuel Dillmann (36) has been strengthening 
the sales team at LASERPLUSS since 1 January 
2016. The company now has a local presence 
in Germany. Dillmann is responsible for the 
regions North and West Germany. His home 
office is in Singhofen, not far from Limburg an 
der Lahn. 

Dillmann is a certified mechanical technician 
and has gained extensive experience as sales 
specialist in international machine and plant 
engineering.

Alexander 
Krause   

Managing 
Director at  
ITS GmbH

 

Alexander Krause (46) has been appointed 
Managing Director of the Competence Centre 
for actuating and ISO tools in Eppingen with 
effect from 1 July 2016. He heads the divisions 
Production and Administration. Patrick Fabry, 
also Member of the Board of Management, is 
responsible for Sales.

Krause has been involved in the precision tool 
industry for 20 years. The graduate engineer 
has held various management positions, most 
recently as managing director of a machining 
company in the Ludwigsburg area. A major 
focus of his work will be the further develop-
ment of the MAPAL works at the new site in 
Eppingen. 

Yingyon 
Wiwekwin
 
Managing  
Director of MAPAL 
Tooling Thailand

Yingyon Wiwekwin is new Managing Director of 
MAPAL Tooling Thailand (MTT) as successor to 
the former head of MTT, Daniel Schreier. 
Schreier returned to the Aalen headquarters in 
June to take up a responsible position in tool 
management projects.

MTT has an experienced sales specialist at its 
head with Yingyon Wiwekwin. Wiwekwin has 
been involved in the precision tool business for 
many years and has good contacts to the 
customers, suppliers and partners of the 
automotive industry in Thailand.
 

Bobby 
Dhanandjaja

Managing 
Director of 
MAPAL Indonesia

Bobby Dhanandjaja joined MAPAL Indonesia in 
January 2015 and has now been appointed 
Managing Director of the subsidiary. Dhanand-
jaja previously worked for the German technol-
ogy companies Voith and MTU and the interna-
tional auditing company, 
PricewaterhouseCoopers. 

Dhanandjaja will initially concentrate on the 
expansion of the sales and OEM partnerships in 
Indonesia. In the longer term he aims to 
position MAPAL as one of the leading tool and 
solution providers in the island state.

PARTICULARSPARTICULARS

Luis 
Terán
 
CFO 
MAPAL Frhenosa, 
Mexiko

Luis Terán (53) is strengthening the manage-
ment team at MAPAL Frhenosa in Mexico. As 
new CFO, Terán is responsible for the segments 
General Administration, Finance, HR and IT and 
the implementation of the SAP system. Before 
joining MAPAL Frhenosa, Terán worked for 
FEMSA, Mexico’s largest private company 
group, where he was responsible for the 
restructuring of business processes on the basis 
of new IT applications. The engineer has a 
bachelor’s degree in process engineering, 
specialising in management.



lightweight 

In 2015 BMW presented the lightweight construction of the BMW i8 
at the Motor Show Poznan in Poland. Just one example of lightweight 
construction in motor vehicles. 
Photo: istockphoto, Tramino

Lightweight materials are finding their way into the automo-
tive industry to make cars lighter for lower fuel consump-
tion and reduced emissions. Carbon fibre-reinforced plastics 
(CFRP) have the greatest potential here. Some car makers are 
already manufacturing chassis elements and attachments 
from this material that makes extreme demands on the tools 
during machining.

Author: Dr. Peter Müller-Hummel, Head of the Aerospace and Composites division at MAPAL.
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Arrival of lightweight construction 
in the automotive industry

lightweight 



Vehicles have been putting on weight for years. While the first VW 
Golf in 1974 weighed only 750 kilogrammes, the latest model weighs 
a hefty 1.2 tonnes. This increase in weight is attributable i.a. to the 
greater engine power and the wider range of equipment and functions. 
The development in the weight, however, contradicts the demand for 
reduced emissions. There are stringent limits today. Drastic penalties can 
be imposed if these are not observed by the automotive manufacturers. 

Fuel consumption has to be reduced in order to comply with the current 
and future limits for CO2 emissions. The limits on the CO2 emissions 
benefit not only the climate, but also help consumers to save fuel. In 
Europe, automotive manufacturers have to reduce the average CO2 
emissions of their vehicle to under 95 grammes per kilometre by the 
year 2020. One litre of diesel fuel produces 26.6 grammes of CO2, 
one litre of petrol 23.3 grammes. 95 grammes of CO2 emission thus 
correspond to around 4.3 litres of petrol or 3.7 litres of diesel per 100 
kilometres. Automotive manufacturers are reacting to this development 
with smaller engines, alternative drives, and last but not least lighter 
vehicles. 

Various materials are available to make vehicles lighter. Even back in 
the 1990s, for example, aluminium started to be used in the bodies, 
bonnets, tailgates and doors of various manufacturers and models. 
Today not only steering wheels, wheel rims and transmission housings 
are made of magnesium, but also doors and bonnets. Magnesium is 
lighter than aluminium and has a lower melting point. Steel is still 
the most widely used material in the automotive industry. Relatively 
new are „high-strength steels“ to which other metals such as titanium 
are added to achieve higher stability and lower weight. Although 
titanium as main material is quite a lot lighter than steel, it is around 

50 times more expensive. That is why it is used almost exclusively 
in super sports cars. The material with the highest potential for 
lightweight construction, however, is CFRP that is widely used in the 
aerospace industry. It has already found its way into the cars of various 
manufacturers in the form of complete passenger compartments, roofs 
and doors.

The use of CFRP as a material for making motor vehicles lighter is 
justified by its low weight, high mechanical tensile strength and the 
resulting high specific strength. CFRP is furthermore fatigue and 
corrosion-resistant, has a high thermal and electrical conductivity, a low 
coefficient of thermal expansion and offers high degrees of freedom for 
shaping. CFRP is predominantly used in the automotive industry as a 
single material, while in the aerospace industry composites of CFRP with 
different metals are frequently used. 

It is a well-known fact that the processing of CFRP differs 
fundamentally from the processing of metals. Particularly for the 
automotive industry it is also important that precision tools offer high 
process reliability also in industrial-scale production. Process know-how 
and experience of the toolmaker are then crucial here.

Challenges during the machining of CFRP

In order to design the optimum drilling and milling tools for the 
processing of CFRP materials, the focus has to be turned to two 
aspects – tool life and delamination at the workpiece – in addition to 
the process reliability. In addition, attention has to be paid to the noise 
development during the milling of the material.

NEW CHALLENGES –  
NEW OPPORTUNITIES

Dr. Peter Müller-Hummel, 
Head of the Aerospace and Composites division at MAPAL
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NEW CHALLENGES –  
NEW OPPORTUNITIES

CFRP has the greatest potential for lightweight construction thanks to its low density with very high tensile strength.

Significantly more noise is generated if CFRP is machined using a 
conventional milling cutter for metal machining. This is due to the 
rigidity of the material. CFRP tends to vibrate during machining. 
Furthermore, CFRP is broken and not cut like metal, and this in turn 
leads to greater vibrations and more noise. The multi-cutting edge 
capability of the milling cutters from MAPAL for the machining of CFRP 
counter this aspect. More cutting edges are in contact simultaneously 
during machining. These have a mutual damping effect, reducing the 
vibrations in the material and hence also the noise development.

The tool life has to be taken into consideration for both the drilling and 
milling of CFRP. CFRP is an extremely abrasive material. The tool, the 
blade or the coating therefore has to be correspondingly hard. The only 
cutting material to date that has anywhere near the hardness of the 
fibres and reduces wear to a reasonable level is PCD or diamond-coated 
carbide. MAPAL drills and milling cutters for CFRP processing therefore 
have a diamond coating.

Reliable drilling and milling of CFRP

Delamination, in other words the separation of individual layers of the 
material and hence the projection of the fibres, is a challenge during 
both milling and drilling. During milling, special notches along the 
cutting edge on the MAPAL milling cutters grip the fibres so that they 
can be cut off cleanly. In the automotive industry, furthermore, a special 
CFRP is used that contains a percentage of thermoplastics. Here glass 
fibres are blended into the material in addition to the carbon fibres. This 
material is particularly susceptible to delamination during machining 
as the glass fibres have to be cut like metal. They cannot be broken like 
carbon fibres and are left protruding when the material is machined 
with conventional CFRP milling cutters. With the OptiMill-Composite-
UD, MAPAL has therefore developed a tool that combines the notches 
with a replaceable cutting edge for peeling of the glass fibres. 
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MAPAL offers tools specially designed for the  
processing of CFRP.

When drilling in CFRP, three types of delamination have to be avoided: 
At the bore entrance, at the bore outlet and – with delicate CFRP grades 
with unidirectional fibre ply – within the bore. Delamination at the bore 
entrance can be avoided relatively easily by using the appropriate spiral 
angle of the drill. 

At the bore outlet it can be combated by using a small tip angle at the 
centre of the tool. Why? A small tip angle distributes the axial force 
over several layers at the outlet. The rest of the axial passive force 
acting on the last layer is distributed over a small surface area. The 
smaller this area load, the lower the risk of delamination at the bore 
outlet. For all multidirectional CFRP fibre plies, MAPAL offers the MEGA-
Drill-Composite-MD drill.

Additional cutting edges for delicate CFRP grades

In order to prevent fibres being pressed against the bore 
wall and therefore not being cut or broken reliably during 
the process when drilling in delicate CFRP grades with 

unidirectional fibre ply, MAPAL has fitted the MEGA-Drill-Composite-
UDX drill with two additional side cutting edges on the guiding 
chamfers. If the two main cutting edges do not reliably remove all 
the fibres, these two additional cutting edges take over the job.

With the tools specially for the machining of CFRP, the know-how 
and the corresponding services, MAPAL as technology partner 
guarantees its customers both the cost-effective machining and 
the process reliability in industrial-scale production that they have 
come to expect in the machining of metals. As far as machining 
is concerned, optimum preconditions have thus been created for 
the further expansion of lightweight materials in the automotive 
industry. 
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Milling tools from MAPAL have successfully established themselves for 
high-performance machining operations such as trochoidal milling in 
a wide range of branches, such as the aerospace industry. In order to 
offer users even greater protection against tools being pulled out of 
the chuck during machining, and hence to prevent damage to part and 
machine, MAPAL will in future be employing the Safe-Lock™ pull-out 
protection system from HAIMER. The two companies recently signed a 
corresponding licensing agreement.  

„The Safe-Lock™ system has proved itself both on the market and during 
our in-house trials. Consequently we have decided to use the leading 
system on the market,“ explains Dr. Jochen Kress, Member of the MAPAL 
Executive Board. „It is very frequently used as part of modern machining 
strategies. Safe-Lock™ allows the productivity and tool life to be signif-
icantly further improved,“ adds Andreas Haimer, Managing Director and 
President of the HAIMER Group. Particularly with high-speed cutting, 
absolute safety is crucial. In view of the high value of the parts or the 
striving for unmanned production, scrap and machine standstills during 
the process have to be reliably avoided. With special drive keys in the 
chuck and slots in the tool shank, the Safe-Lock™ system from HAIMER 
ensures frictional clamping and form closure between tool and chuck. 
This prevents milling cutters from turning or being pulled out of the 
chuck during machining. 

In the first step, MAPAL will be offering selected milling cutters 
for high-performance machining with the Safe-Lock™ shank 
from October. In a second step, variants of the MAPAL hydraulic 
chucks will follow that are designed for this type of pull-out 
protection. 

From left to right: Dr. Jochen Kress, Member of the MAPAL Executive Board, Dr. Dieter Kress, 
President of MAPAL, Claudia Haimer, Managing Partner of HAIMER and Andreas Haimer, 
Managing Director of HAIMER.

The Safe-Lock™ system from HAIMER is an integrated pull-out protection system for shank 
tools that combines frictional clamping and form closure. It increase process reliability, ena-
bles high material removal rates and ensures results that are far better than those achieved 
with conventional tool chucking methods.

MAPAL BELIEVES IN   
SAFE-LOCK™-SYSTEM 
FROM HAIMER



FOR INNOVATIONS

SHOWCASES
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MAPAL is represented worldwide at all the important and major trade fairs for the 
production and metalworking industry presenting innovative tool solutions that 
significantly improve the productivity of machining processes. The uniform con-
cept of the market presence gives the fair visitors orientation and is synonymous 
with the One MAPAL strategy of guaranteeing the same quality and identical stan-
dards and structures worldwide in the whole MAPAL Group.

FOR INNOVATIONS

MAPAL INTERNATIONAL
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CCMT, SHANGHAI/CHINA

MAPAL successfully participated in the CCMT (China CNC Machine Tool 
Fair) in Shanghai for the first time at the end of February with a 220 
square metre fair stand. The focus of the fair presentation was on tools 
and machining solutions for the automotive, aerospace and wind power 
sectors as well as additively manufactured tools and new chucks with 
HTC technology. With 150,000 international visitors and 1,000 exhibi-
tors, the CCMT was this year the most important machine tool exhibi-
tion in MAPAL‘s important sales market, China. 

CONTROL 2016, STUTTGART/GERMANY

At the Control 2016, International Trade Fair for Quality Assurance, 
MAPAL presented solutions for tool logistics to the roughly 25,000 
international visitors. In addition to storage and dispensing systems,  
the setting and measuring devices were at the focus of interest of 
the stand visitors. The fair was held from 26 to 29 April 2016 in 
Baden-Württemberg‘s capital, Stuttgart.

EXPOMAQ, LEON/MEXICO

MAPAL was one of the 200 exhibitors at the Expomaq in Leon this year 
and presented not only tools for classic application and machining 
processes but also new and further developments for drilling, turning, 
milling and clamping. The Expomaq was staged for the second time this 
year, and its importance can be expected to grow in the coming years, 
thanks not least to the location. Leon lies in the heart of Mexico. Many 
international companies and suppliers to the automotive and aerospace 
industries have set up business there in the meantime.  

36 | MAPAL IMPULSE 61



INTERTOOL, VIENNA/AUSTRIA

MAPAL took the opportunity of the Intertool, International Trade Fair 
for Manufacturing Technology, as a platform to present innovative tools 
and solutions for machining technology. The focus of the fair was not 
only on precision tools for workpiece machining, but also on machine 
tools, facilities, processes and systems along the process chain. The fair 
was staged from 15 to 18 May.

MACH BIRMINGHAM/ENGLAND

The MACH in Birmingham (Trade Fair for Manufacturing Technology) 
is staged every two years and has a firm place in the MAPAL trade fair 
calendar. MAPAL presented the latest tool developments and innova-
tions as well as intelligent machining solutions. The fair attracted some 
23,000 visitors to Birmingham between 11 and 15 April. 

MECSPE, PARMA/ITALY

The international trade fair MECSPE was held from 17 to 19 March in 
Parma in the North of Italy. The annual Trade Fair for Production and 
Technologies is regarded as one of the most important industrial fairs 
in Italy and is enjoying growing interest among the public. For the first 
time, MAPAL Italia had a representative stand at the MECSPE that, 
according to the organisers, attracted more than 40,000 visitors and 
offered a comprehensive overview of all areas of the manufacturing 
industry.

SIMTOS, SEOUL/KOREA

The SIMTOS (Seoul International Machine Tool Show) was staged again 
in April. With some 100,000 visitors, the five-day machine tool fair is 
regarded as the largest of its kind in Korea. MAPAL Hiteco had com-
pletely restructured its fair stand, with the local colleagues transforming 
it into the latest MAPAL design and creating an impressive backdrop. 
On its stand, MAPAL Hiteco presented numerous new tools, such as the 
OptiMill-SPM high volume milling cutter, the three-fluted Tritan-Drill or 
additively manufactured tools. 



MOULD MAKING 
AS A DRIVER OF INNOVATION

The high-performance chuck is produced by means of powder bed based laser 
melding and is characterized by high concentricity, good damping properties 
and easy handling.

For new applications, Hofmann’s preferred chuck is the hydraulic chuck 
HTC with lean contour in order to achieve even better surface finish 
results on the injection moulds.
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“Although the chuck was manufactured on machines of our machine 
engineering customer, Concept Laser, and we use powder bed-based 
laser melting ourselves for rapid tooling of tool inserts, we were still 
surprised at what MAPAL has achieved using the new production 
method in the field of clamping systems,” explains Dipl.-Ing. (FH) Günter 
Hofmann clearly pleased. 

The enthusiasm of the managing director of Werkzeugbau Siegfried 
Hofmann GmbH is understandable. Ultimately the injection mould 
maker further improved the already high surface quality of its prod-
ucts and ultimately the efficiency of its production with the innovative 
HighTorque Chuck (HTC) with lean contour developed by MAPAL, that 
only became manufacturable through the use of the LaserCUSING® 
process, also known as 3D metal printing.
 
Benefits of expansion and shrink chucks combined

The outstanding feature of the innovative high-performance chuck: It 
combines for the first time the benefits of hydraulic chuck and shrink 
chuck in one clamping system. 

“Before the development of the new MAPAL chuck, we preferred to use 
shrink chucks for the milling and in particular for the finishing of the 

injection moulds that later have to be polished to high gloss,” explains 
Günter Hofmann. 

There were good reasons for this choice. Shrink chucks have the advan-
tage over conventional hydraulic chucks that they have less tool restric-
tion. They are consequently ideal for the milling of hardened materials 
using inclined ball nose milling cutters to achieve high quality surface 
finishings on workpieces with tool restriction. The narrow contour is 
crucial when it comes to guiding the tool through the shape or clamp-
ing fixture that is frequently the case during mould making. 
 
Optimum construction gives rigidity

With the new chuck, the benefits of the shrink chuck can now also 
be used with a hydraulic chuck. Thanks to the optimum construction, 
MAPAL has succeeded in giving the HTC with lean contour a higher 
bending resistance than conventional hydraulic chucks or even  
shrink chucks – despite the extremely lean contour and the three  
degree back taper otherwise typical of shrink chucks. Since the  
clamping range can also be positioned very close to the chuck tip 
thanks to the construction in layers, the hydraulic chuck has a high 
radial run-out accuracy of < 3 µm at the location bore and < 5 µm  
at 2.5 x D. In use these advantages guarantee a very high surface  

The German casting mould maker, Hofmann Tool Manufacturing, is one of the first 
users to employ the additively manufactured HTC hydraulic chuck with lean contour 
from MAPAL. The mould maker has now succeeded in reducing the polishing work after 
machining and at the same time in boosting the process reliability. And it is not just for 
this reason that the company predicts a great future for the printed clamping systems.

“We now carry out new machining 
operations preferably with the new high-
performance chuck.” 

Günter Hofmann, Managing Director of Werkzeugbau Siegfried Hofmann 
GmbH, is convinced of the HTC with lean contour: 



finish on the part, significantly higher milling speeds, short machining 
times and long tool lives of the tools used. 

Using the additive manufacturing technology, MAPAL has also elimi-
nated the mechanical weakness of a convention hydraulic chuck at the 
same time: The soldering point between expanding sleeve and tool body 
that can fail at high temperatures. Thanks to the elimination of the 
soldering point, the lean chuck is also highly suitable for MQL and dry 
machining.

Preferred clamping tool: 
The HighTorque Chuck with lean contour

“In view of these major benefits, we now carry out new machining op-
erations preferably with the new high-performance chuck. We can thus 
further significantly improve the surface quality of our workpieces and 
thus increase our lead over our competitors,” says Günter Hofmann. 

Thanks to the higher quality surface finish that can be achieved, the 
work involved in the subsequent manual high-gloss polishing of the 
injection moulds is correspondingly reduced. The managing director  
estimates the savings at around ten percent. “Every reduction is sig-
nificant here, as more polishing also entails a higher risk of polishing 
faults.” And they can generally no longer be polished out so that the 
workpiece has to be scrapped. 

A further argument in favour of the changeover from shrink chuck to 
HTC with lean contour is not only the better surface finish that can be 
achieved, but also the significantly easier handling. A simple hexagonal 
wrench with a defined number of turns is sufficient for clamping and 
releasing of the tool, so that a tool change is far faster and easier. 

“Furthermore it would appear that the better damping of the new chuck 
will also enable us to reduce the number of different lengths of milling 
cutters that we have had to have in stock to date, as we can now gener-
ally use longer tools,” enthuses Hofmann. “We thus not only save space 
in the tool magazine, but also increase the process reliability in the 
planning of the machining operation, as we no longer need to have a 
total command of as many tools.” 
 

Economically produced with Concept Laser  

The additional cost of the innovative clamping tool is not as significant 
as might be expected, as MAPAL can produce the chuck very efficiently 
on the machines of Concept Laser. The machines were designed from 
the outset for industrial use. Thanks to an integrated clamping possibil-
ity, the systems are also suitable for a hybrid design. MAPAL uses this 
method to additively merge the functional range of the lean hydraulic 
chuck with the conventionally manufactured tool body. This ensures a 
particularly cost-effective and quick production of the chuck. Further-
more, the Concept Laser machines have a spatial separation of the 
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process and handling chambers as standard. Preparation and post-pro-
cessing of the building job takes place in the handling chamber, while 
the actual building process is carried out in the process chamber.  

Profitable triangular relationship

In total there is a close and productive relationship between the three 
companies that could hardly be better: Hofmann buys tools from 
MAPAL that are produced on Concept Laser machines and acts at the 
same time as supplier to the machine manufacturer. The machine 
engineering department at the mould making company handles the 
machining of the process chambers using a conventionally manufac-
tured milling cutter from MAPAL. 

Since the first trials, the complete machining time for the production 
chambers has been reduced in several optimisation steps by 75 percent 
to an impressive twelve hours. “When we started it still took 34 hours 
– and that just for the finishing,” says Hofmann looking back. “For such 
advances you need a partner like MAPAL who is not just looking for 
short-term success.”

All three companies are totally convinced that the very effective 
cooperation will continue to contribute significantly to exploiting still 
latent optimisation potentials. And in the view of Hofmann, these are 
quite considerable, particularly for 3D metal printing in tool making: 
“Even today we are already achieving better results with the lean 
hydraulic chuck than with shrink chucks. But we are still very much at 
the beginning of the development and will therefore quite definitely 
achieve further major advances together with MAPAL,” predicts Günter 
Hofmann. 

The first further innovations will already be on show at the AMB 2016. 
Apart from the HTC with lean contour and a projection length of 120 
mm with SK40 or dynamically balanced HSK63 connection that has 
already been available for some time, a variant with 160 mm projection 
length will be presented by MAPAL for the first time at the fair. It offers 
users like Hofmann even further degrees of freedom for their machining 
operations. 

Figure left: Since Hofmann has employed milling cutters from MAPAL for the machining 
of the process chambers of hardened aluminium for the machines for Concept Laser, the 
machining time has been reduced by 75 percent.

Top figure: The HTC with lean contour creates space in the tool magazine: Due to the better 
damping effect of the chuck, Hofmann can now use longer tools and thus reduce the number 
of miller cutter lengths kept in stock until now. 



FASTER AND DRY 
TO MORE BRAKE 
DISCS  
MEGA- 
SPEED-DRILL- 
IRON
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Internally ventilated brake discs are used on many high-performance cars. 
One automotive industry supplier manufactures 100,000 of these brake discs 
per year from a cast iron alloy with a tensile strength of 900 N/mm². Twelve 
precision fit bores for connecting friction ring and brake-disc chamber and 
270 perforation bores for better heat dissipation are drilled in the friction 
rings of the two-piece brake discs. The brake disc manufacturer has carried 
out this drilling work to date using normal cooling lubricant. This, however, 
necessitated a cost-intensive cleaning process. The company therefore con-
tacted several tool manufacturers – including MAPAL – with the demand for 
being able to carry out the drilling operations dry or with minimum quantity 
lubrication.

With the claim as technology partner of being able to offer the customer the 
best possible process solution, MAPAL took up the challenge and developed 
drills of solid carbide that allow dry drilling. The solid carbide drill MEGA-
Speed-Drill-Iron forms the basis for two custom tools, one each for drilling 
the perforation bores and the precision fit bores. The drill has been specially 
designed for the cast machining. It has three guiding chamfers, an uneven 
pitch and a special corner radius. During the machining of the brake disc, 
polished surfaces of the chip spaces in conjunction with a PVD coating 
(TiAlN) stand for reduced friction between part and tool. For this reason, the 
tools can be used completely dry. Both machining operations are performed 
on a special machine with loading and unloading robot. 

The solid carbide drill with a tip angle of 140° for machining the 10 mm deep 
perforation bores is designed as a step drill (diameter 5.95 and 12 mm) and 
combines the drilling and the countersinking operation in one tool. With a 
feed rate of 4,250 mm/min, the tool drills 5,400 bores, corresponding to a 
tool life of 54 m.

Cutting speed  160 m/min

RPM  8,500 min-1

Feed  0.5 mm

The second custom tool for the 12 mm deep precision fit bores is used just 
as successful. These have to be drilled with the highest accuracy within the 
tolerance class E8. Here again, MAPAL has developed a special design of 
the MEGA-Speed-Drill-Iron. The step drill has a 130° tip angle. A geometric 
adaptation of the drill tip creates the best preconditions for starting the cut 
and the accuracy of the achieved results. This drill also impresses i.a. with its 
high machining values – the feed rate is 1,980 mm/min. The tool reaches the 
end of its tool life only after 120 discs, or 1,440 bores. 

 

Cutting speed  146 m/min

RPM  6,600 min-1

Feed  0.3 mm  

The productivity of the drills and the quality of the bores impress the cus-
tomer. After the trials with the tools from various manufacturers, he changed 
over to MAPAL tools for the drilling of the brake discs. Ultimately the feed 
rates achieved with the MAPAL drills are 85 per cent higher for the perfo-
ration bores and 150 per cent higher for the precision fit bores than those 
achieved with the tested drills from the other manufacturers.  



Innovations 

The HPR400 high performance reamer, for example, is suitable for reaming large diameters in cast materials.

cast from the same mould
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Parts made from cast materials are used in a very 
wide range of sectors. But a cast material is not just 
a cast material. Alloys and additives determine the 
different properties of the various materials. And 
just as varied are the challenges posed by the mate-
rial for the tools used for machining.

Author: Andreas Rinn, 
Team Leader Product Developmentcast from the same mould



Material Graphite form Properties

GJL Lamellar graphite – Vibration-damping and high compressive strength
– Most suitable for machining operations
– Lamellae act as chip breakers and serve as a solid lubricant
– Good corrosion resistance
– Low shrinkage
– Suitable for thin-walled parts

GJS Spheroidal graphite  
(globular)

–  Makes higher demands on the casting process than GJL
– Poorer thermal conductivity and vibration damping than GJL
– High ductility
– Suitable for parts subject to high mechanical and thermal loads

GJV Vermicular graphite – Properties lie between GJS and GJL

There are numerous materials that are cast, for example iron, steel or 
aluminium. Such cast materials are used for a large number of parts in a 
very wide variety of applications. When we speak colloquially of “cast”, 
however, we generally mean cast iron, i.e. an iron/carbon alloy with a 
carbon content of over 2.06 percent.  

Cast iron and its various forms and properties

A general distinction is made between five types of cast iron. Apart from 
chill casting (GJN) and malleable cast iron (GJM) these are cast iron 
with lamellar graphite (GJL | GG), cast iron with vermicular graphite 
(GJV | GGV) and cast iron with spheroidal graphite (GJS | GGG). When it 
comes to machining, consideration should be given in particular to the 
last three mentioned which differ in the form of their graphite that has 
a major influence on the mechanical properties of the material.

In addition to GJL, GJS and GJV, the high-strength ADI (austempered 
ductile iron) is widely used in the powertrain of motor vehicles and is 
therefore relevant for machining. ADI belongs to the family of cast irons 
with spheroidal graphite. It impresses with a very favourable combina-
tion of strength and expansion as well as a high fatigue strength and 
favourable wear behaviour. It is, however, difficult to machine. 

All the above-mentioned cast iron grades are used in industrial-series 
production. Maximum process reliability and short machining times 
during production are therefore key demands.  

Challenges posed by the machining of cast iron

When designing the tools for machining, consideration generally has to 
be given to the properties with respect to hardness and hot hardness, 
ductility and expansion, thermal conductivity and chemical resistance of 
the respective material, as these have a direct impact on the machina-
bility. The same applies to the cast machining. The greatest challenges 
to cast machining are the different alloys and additives in the cast 
materials, which at the same time give the material its great flexibility. 
Minimum changes in the material can therefore often have maximum 

effects on the machining. Furthermore, consideration has to be given 
to the quality of the cast material with respect to the surface finish or 
inclusions in the material. Manufacturers of machining tools have to 
come to terms in particular with the two forms of wear, formation of 
built-up edges and abrasive wear.

An important element for the machining of cast materials is the cooling. 
If machining is performed wet or with minimum quantity lubrication, 
measures must be taken at the tools to ensure that the medium arrives 
reliably at the cutting edge. Further factors for tool manufacturers are 
in particular the choice of the right cutting material and the micro-
geometry of the insert. The choice of cutting data is a further crucial 
criterion for the machining. 

Cutting materials for the cast machining

All common cutting materials – carbide, cermet, ceramics, PcBN and 
PCD – serve as substrates for cast machining. The appropriate substrate 
is selected, depending on the hardness and ductility. Furthermore, 
practically no tool is used without coating for the high-performance 
machining of cast iron materials. After special cutting materials with 
CVD coatings for the reaming and drilling of cast iron, MAPAL presents 
cutting materials with PVD and CVD coatings specially for the milling 
of all relevant cast materials in 2016, thus covering the whole range 
of machining operations for cast materials. The new cutting materials 
counter the above-mentioned wear phenomena. They are of crucial 
importance for the performance and tool life of the tools.

Microgeometry of the insert

The same applies to the microgeometry of the insert. It can also help to 
counter wear phenomena. A wide variety of „K factors“ are investigated 
and tested in order to design the right microgeometry for the specific 
cast materials and applications. Crucial aspects for the behaviour of the 
respective tool are the edge rounding, rake face and clearance surface 
as well as the clearance angle, wedge angle and rake angle. Further-
more, the chip formation and chip removal can be influenced with the 
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microgeometry. This affects the heat generation at the insert, which in 
turn has a direct influence on the wear at the cutting edge.

Tool solutions for the machining of cast iron materials

MAPAL offers innovative complete solutions and combination tools for 
cast machining. Depending on the application, the tools are designed 
so that the demands for process reliability, short machining times and 
hence highest cost-effectiveness are satisfied. MAPAL thus has the right 
solution in its product portfolio for the cast machining for all types of 
machining and tool systems. 

One customer, for example, uses drills with three cutting edges from 
MAPAL in various diameters for the bores in a carrier housing. These 
drills with the geometry of the Tritan-Drills are designed as custom tools 
for the machining of GJS-400-15 (GGG40). With a tool life of around 
14,000 bores, the customer is highly impressed. The drill can even be 
reground several times for the highest cost-effectiveness. 

Figure left: The properties of the high-strength ADI lie between those of conven-
tional cast iron materials and steel.

Picture below: MAPAL offers the right tool for the cast machining of all types, for 
example drills with three cutting edges for boring.



MAPAL INTERNATIONAL

CEO MEETING 2016 – 
AEROSPACE INDUSTRY IN FOCUS

The CEOs and management staff of the MAPAL Group met in May for 
their annual conference. One of the main topics of the five-day meeting 
was the market of the future, the aerospace industry. This included a 
visit to the MAPAL site in Toulouse.

The conference participants spent two days in Toulouse (France), the 
European hub of the aerospace industry and the home of one site of 
MAPAL France. In Toulouse they visited the aircraft manufacturers 
Airbus, and UTC Aerospace Systems, an international manufacturer of 
aircraft components. In the works of MAPAL France, the participants 

gained important insights and information on the implementation and 
assurance of the quality demands during final assembly and part ma-
chining. Wayne Whitehouse (CEO of MAPAL UK) and Christophe Potier 
(CEO of MAPAL France) presented successful concepts for the coopera-
tion with customers from the aerospace industry. 

The MAPAL Group will use the many years of experience in Europe to 
further expand the activities in the aerospace industry in the USA, Chi-
na, Brazil and Mexico. The participants discussed the individual condi-
tions in the respective national markets at length during the conference.
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CEO MEETING 2016 – 
AEROSPACE INDUSTRY IN FOCUS

In April, Wolfgang Müller, Vice President CP/MRO of Bosch Central 
Purchasing in Stuttgart-Zuffenhausen and his global team of 17 
lead buyers visited the MAPAL Competence Centre in Altenstadt 
to better get to know the MAPAL Group and the works for solid 
carbide tools. The top buyers were particularly interested in the 
structure of the Competence Centre as well as its products and 
production possibilities.

In order to give the Bosch lead buyers a first impression of the mod-
ern machinery and the capacities of the solid carbide works, they first 
visited the various production departments of the Competence Centre. 
Michael Kokoschka, Key Account Manager for the Bosch Group, then 
introduced the MAPAL Group and reported on the positive and lasting 
partnership with Bosch. Bosch uses MAPAL tools in various fields of 
technology, in the motor vehicle sector i.a. for the drive and control 
technology. 

Ulrich Krenzer, Managing Director of the Competence Centre for Solid 
Carbide tools reviewed the 25-year history of the Altenstadt works and 
presented the principles of the research and development activities 
at the Competence Centre. Heiko Heinisch, responsible for sales and 
marketing in Altenstadt, presented success stories to illustrate the high 
savings potentials that can be achieved through the use of MAPAL solid 
carbide tools.

Basic know-how for drilling processes

In April, customers from all sectors of the metal processing industry 
attended a seminar on solid carbide drills at MAPAL Italia in Gessate. 
The experts from MAPAL Italia and from the Competence Centre for 
Solid Carbide tools in Altenstadt presented the MAPAL drill range to the 
seminar participants and provided sound basic know-how for their use 
in practice.  

COMPETENCE CENTRE  
FOR SOLID CARBIDE  
TOOLS RECEIVES LEAD  
BUYERS FROM BOSCH

Figure right: The seminar at MAPAL Italia focussed on drilling operations.
Figure below: Guests at the Competence Centre for Solid Carbide tools:  
The lead buyers from Bosch.

MAPAL ITALY: 
SEMINAR FOR 
SOLID CARBIDE DRILLS 



R E A M E D , 

 N O T 
T U R N E D

Guest article by Frank Pfeiffer, 

WB, Werkstatt+Betrieb, Carl Hanser Verlag

The external reamer that MAPAL adapted 
to the needs of the production applica-
tion „rotor carrier for electric motors“ for 
the automotive industry supplier, m-tec, 
is proving to be a great success. Installed 
on a turning and milling centre, the tool 
reliably produces IT6 quality in series.





Figure left: For m-tec Senior Director, Franz Maier (left) and his son, Josef, the high-precision series production of the 45 mm hub on 
the rotor carrier was the acid test that was successfully passed and has now led to further orders.
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The setting fixture from MAPAL 
makes it easy to bring the 
blades of the reamer back to 
the right dimensions. That is 
possible once in a blade life. 

It is often a minor detail that determines 
whether or not a supply part can be manufac-
tured. When, at the end of 2014, the machine 
tool operators at m-tec in Waldstetten/Ger-
many had to take such a decision, this detail 
was described simply as “hub for bearing of 
the drive shaft to the rotor carrier”. It was the 
central form element of “rotor carriers” that, 
just like the “back-up disc”, is used as a part 
in electric motors for luxury-class hybrid cars 
whose production a subsidiary of Daimler AG / 
Bosch wanted to place in new hands.

“These are extremely demanding components, 
as far as both precision and quantities are 
concerned,” explains m-tec company founder, 
Franz Maier, who is today advisor to his son 
and managing director, Matthias. “Thanks to 
our experience, it nevertheless appeared un-
problematic to us to manufacture the back-up 
disc, and the rotor carrier was also feasible for 
us, but the hub on this part − that caused us 
more than a few headaches.”

Production of hubs with IT6 tolerance in 
series took the machine tool operators  
to their limits

When a machining professional like Franz Mai-
er has more wrinkles of concern in his brow 
than normal, there must be a good reason. 
Josef Maier, also son of the senior director and 
as a future master industrial mechanic well 
familiar with the projects at m-tec, explains 
the details: “A fit with IT6 tolerance, a very 
small concentricity deviation and a high-gloss 
surface finish had to be produced on the 45 
mm hub − and all that in series, in a reliable 
process and carried out on a convention-
al turning and milling centre. Creating an 
optimum working process here was a great 
challenge for us.”  

After the drawings had been analysed in detail, 
one thing was clear to the m-tec management 
team: MAPAL had to be brought on board 
as tool partner. After all, MAPAL had already 
proved its tool competence is over 30 joint 
projects – and this challenging job would not 
be possible without custom tools.   

Immediately after 
the contact and 
joint discussion 
of the production 
task, hub machin-
ing trials started 
at MAPAL, initially 
on test parts with 
a standard external 
reamer. “These 
trials were already 
very promising,” 
recalls Franz Maier. 
But the required parameters demanded more 
from the tool. “Apart from the production in 
the tolerance group 6 with 45 mm diameter, a 
CpK value of 1.33 was also required; that left 
us with a tolerance of just 7 to 8 µm,” says the 
senior director, describing the demands. “Fur-
thermore, the deviation from the cylindrical 
form should not exceed 8 µm, and a surface 
roughness Rz of 4 µm had to be observed.” 
These specifications necessitated a modifi-
cation of the tool. They were confident from 
the outset, however, that MAPAL would find a 
solution. 
  
Responsible for finding this solution at MAPAL 
in Aalen were Marc Wagner, Technical Con-
sultant, and his colleague, the Application En-
gineer Markus Götzelmann. “The first question 
we asked ourselves was: What cutting material 
and what coating are we going to use? “, says 
Marc Wagner. This question was answered rel-
atively quickly, even though the surface quality 
did not achieve the demanded value with the 
initially chosen pairing. Then the quality of the 
guide pads was defined. Finally they turned to 
the concrete blade technology, because that 
was where the real potential for improving the 
performance lay. 

“We had the diameter tolerances and the 
demanded circularity under control fairly 
quickly,” reports Markus Götzelmann. “But 
the surface quality still lay significantly above 
the target value with 5 to 8 µm.” The tool 
specialists therefore decided to employ a 
selective edge rounding, “because that allows 
the aggressiveness of the cutting edge to be 

reduced and the surface to be smoothed,” 
explains Götzelmann.    

The real performance potential lay in the 
cutting edge technology

MAPAL chose the established brushing process 
as the method for this cutting edge prepa-
ration. “Brushes coated with diamond past 
sweep over the blades and thus reduce their 
sharpness,” says Marc Wagner describing the 
process. The reamer blades were treated in this 
way time and again, so that the testers gradu-
ally wore them down in the micrometre range.  

At the end of the optimisation process, a 
tool was obtained whose blade with an edge 
rounding of roughly 15 µm was exactly tai-
lored to the machining application “hub” and 
enabled a “smooth” chip removal. The surface 
result: An RZ value of 0.7 to 1.7 µm, so well 
inside the “green range”. Why so much better 
than the demanded 4 µm? “The CpK value 
has an influence here,” explains Josef Maier. 
“This precision allowance is necessary in order 
to remain reliably below the maximum value 
during series production.” Markus Götzelmann: 
“From this point on, the cutting edge form 
determined by us was a fixed tool parameter 
on which the customer can rely even today.”

Apart from the surface quality, there was a 
second weakness at the beginning: The tool 
life. Marc Wagner: “During the first trials, we 
had to turn the blade after 30 to 40 parts and 
work with the second cutting edge; that was 
unprofitable and unacceptable.” Cutting trials 

Guest article | Frank Pfeiffer, WB, Carl Hanser Verlag



were therefore carried out with various blade 
coatings which ultimately led to the optimum 
of a PVD-coated carbide blade. 

Sophisticated coating solved the tool life 
problem

“Today we reliably achieve 100 to 120 parts 
with one cutting edge without any dimen-
sional change, so we produce several hundred 
workpieces per reamer blade,” says Markus 
Götzelmann, “and the cylinder form precision 
is maintained.” A setting fixture – also supplied 
by MAPAL – is used at m-tec for adjusting the 
blades, something that can be done once on 
each side during the life of the tool. Protrusion 
and back taper are thereby corrected.

A further obstacle proved to be a variance in 
the material properties. Josef Maier: “The test 
workpiece initially supplied to MAPAL were 
– according to the standard – made of the 
same material as the parts; deviations in the 
batches, however, necessitated a later modi-
fication of the coating of the reamer blades.” 
Once again: The material. Josef Maier points 
to an aspect that also has to be considered if 
a continuously good quality is to be achieved: 
“The material properties of the delivered raw 
parts vary, and that has a significant influence 
on the tool life of the reamer blades, and on 
the part surface.” Here MAPAL is able to react 
quickly, such as in the case where the material 
supplier reduced the tensile strength of the 
steel grade by 20 per cent and MAPAL prompt-
ly modified the blade coating.  

Proven quality competence gives m-tec a 
strong market position

One of the experiences that had to be gained 
also included the choice of the optimum 
cooling lubricant. “As a user 
you are naturally interest-
ed in keeping the cooling 

lubricant costs as low as possible by choosing 
an emulsion with the lowest possible mineral 
oil content,” explains Franz Maier. Four to five 
per cent is standard and was initially taken 
also for the reaming of the new part. However, 
this percentage proved to be too low. Markus 
Götzelmann from MAPAL comments: “This 
percentage was not sufficient to maintain a 
continuous lubricant film at the guide pads; 
the increasing cutting pressure then caused 
shading on the component surface − that 
was unacceptable with our quality demands.” 
m-tec is now on the safe side with eight per 
cent mineral oil content in the emulsion – as 
long as the filtration is effective.

It seems like a long period of trials and testing 
that they took in Waldstetten and Aalen 
twelve kilometres away. But that is not really 
true. The customer from the automotive in-
dustry received the first functional parts after 
just three months. He examined the parts, 
confirmed the order and gave the go-ahead for 
the series production in Waldstetten. Competi-
tors of m-tec who decided to achieve the qual-
ity specifications for this part by turning had 
to accept a significantly wider scatter of the 
values for all the quality parameters, as well as 
far more measuring work. Franz Maier sees one 
reason for this in the thermal expansion of the 
machine that, by contrast with a turning tool, 
has no influence on a reamer as it is mounted 
in a floating holder.

Production at m-tec has now been running at 
full speed for roughly one year, and that with-
out any complaints. Franz, Matthias and Josef 
Maier are very satisfied. The demands were re-
liably satisfied, and the specialists from Aalen 
are quickly on hand in the event of changes in 
the process. “It is a great advantage to have as 
flexible partner as MAPAL,” says Franz Maier, 

summing it up in a nutshell. And Josef Maier 
praises: “We had many a hurdle to overcome 
in this project, but thanks to the assistance of 
MAPAL, none of them was too high.”

For the Maiers, their showcase project had a 
lucrative consequence: The customer placed 
enquiries with m-tec for a follow-up order to 
the production of further parts for the latest 
generation of electric car motors − a growth 
market. Such positive effects and the praise 
of the company bosses are confirmation for 
Marc Wagner and Markus Götzelmann that 
the MAPAL strategy is right. “We see ourselves 
as technology partners of our customers,” 
confirms Marc Wagner, the experienced field 
service technician. “And when they see that in 
the same way, we know that we are living up 
to our reputation.” MAPAL specialists can be 
sure of this standing in Waldstetten.  

“We see ourselves as technology 
partners of our customers. And 
when they see that in the same 
way, we know that we are living 
up to our reputation.”

Marc Wagner, Technical Consultant at MAPAL: 
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“Today we reliably achieve 100 
to 120 parts with one cutting 
edge without any dimensional 
change, so we produce several 
hundred workpieces per reamer 
blade.”

Marc Wagner, Technical Consultant at MAPAL: Markus Götzelmann, MAPAL Application Engineer: 



PARTICULAR   
CHALLENGES  
COMMON SOLUTIONS

MAPAL explores new horizons in close cooperation with 
the customer when it comes to finding innovative solu-
tions for challenging machining operations. This leads to 
the creation of tools that – with ongoing further devel-
opment – are still the method of choice for the specific 
applications even years later. One example of this is 
the development of a special tool for the machining 
of transmission cases.

INNOVATIVE WELDED 
CONSTRUCTIONS
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A close cooperation has existed between ZF Friedrichshafen AG (ZF) and 
MAPAL since as far back as 1973. In 2002, ZF installed new machines 
for the machining of five-speed automatic transmissions, and changed 
over production from transfer lines to machining centres. Particular 
challenges here were the lower maximum tool weight and the machin-
ing of the complex transmission cases which, due to their lightweight 
aluminium design, were very susceptible to vibrations.

The challenge: Cut cycle times and costs

Until now, conventional boring bars had been used for the fine ma-
chining of the central bore of the transmission case. The cycle time for 
cost-effective production of the cases could not be achieved, however, 
on the machining centre. The vibrations of the part limited the possible 
cutting speed to 60 m/min with a feed rate of 100 mm/min. A first 
change from a single-bladed to a double-bladed tool did not bring 
about the desired breakthrough. Machining with a line boring bar was 
not possible due to the maximum permissible tool weight. ZF was faced 
with an issue, because the demanded production figures could not be 
maintained with this cycle time. When it comes to fine machining, 
MAPAL is the ideal partner to find the solution to this issue. And so 
the experts from ZF and MAPAL sat down at a table to find a solution 
together.  

The idea: A welded tool design  

Dr. Hermann Fritz, Head of Design Engineering at MAPAL, finally came 
up with the idea of designing the tool for machining the main bore as a 
“welded design”. Why? With welded carriers for blades and guide pads, 
it was possible to stay well within the weight and moment of tilt limits 
of the machining centre – despite the large tool that was necessary due 
to the size of the bore. An absolute first.  

“We had never used the welding method for the pro-
duction of tools up to that point – it had only been 
employed for repairs,” recalls Dr. Fritz.

The responsible engineers from ZF put their faith in MAPAL and decided 
to take up the idea. MAPAL had built up this great trust through close 
personal contacts and a great deal of presence – also at the machine – 
over very many years. “MAPAL stays at the machine until a solution has 
been found,” is the motto.

A great many aspects had to be considered for the design of the first 
tool of welded design, for example: How and with what pitch are the 
blade carriers fastened to the bar? How is the coolant supply assured? 
How is the stability of the blade carriers assured?



The outstanding feature: The low tool weight

After around eight weeks design and production work, the first welded 
tool was ready. A thin-walled tube served as tool body, making the 
tool both extremely light but also very stable and rigid. In this way the 
weight was more than halved compared with a conventional boring 
bar. The carriers for the blades and guide pads were welded on and 
supported once another by means of connecting ribs. That minimises 
the risk of chatter and the tool is still supported even in the event of an 
interrupted cut. The internal coolant supply is controlled via openings 
at each blade. In addition, numerous proven elements from the MAPAL 
portfolio were used, such as the precision adjustment of the replaceable 
PCD blades.

The result: Success with the first test run

Even with unfavourable projection lengths, the new tool proved to be 
highly precise and functioned right from the first test run. The respon-
sible manager demonstrated a great deal of courage here, because the 
specified machining values for the new tool were very high. A spindle 
speed of 2,000 rpm, a feed rate of 800 mm/min and a cutting speed 
of 700 m/min were used. “Careful running-in was not possible here,” 
explains MAPAL Application Engineer Jörg Hemmerling who is respon-
sible for ZF, “because the asymmetric arrangement of the blades in this 
case results in vibrations at the tool if the machining values are not 
well balanced.” “During the first tests, the machine operator’s hand was 
always close to the emergency stop button – no-one here was used 

to such high machining values,” recalls Gerhard Kohl, responsible Area 
Sales Manager at that time. At the end of the first tests, however, the 
result had convinced everyone: The cycle time was reduced from 70 to 
eight seconds, and the circularity was improved from 25 μm with a con-
ventional boring bar to under 10 μm. And because MAPAL had designed 
the new fine boring tool as a combination tool, several machining steps 
could be performed at the same time.

The further development: Adaptation for all conditions

And because the first tool had already been designed for series produc-
tion, further welded tools were quickly supplied. ZF was thus able to 
significantly increase the production volumes also for other transmission 
cases for which the original tool was adapted – without having to buy 
further machines. For example, an over 700 mm long fine boring tool of 
welded design with over 40 blades is in use today at ZF for an eight-
speed automatic transmission. And since then MAPAL has developed 
corresponding tools also for other automotive industry suppliers and 
machine manufacturers that as custom tools are designed precisely for 
the prevailing conditions and dimensions. 

A 700 mm long fine boring tool of welded design with over 40 blades is in use today at  
ZF for an eight-speed automatic transmission.
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The MAPAL web shop is online

Shopping on the Internet is popular. In the B2C 
sector, this quick and simple method of finding 
out about products and suppliers and of 
placing orders around the clock has long since 
established itself. The interest in this type of 
goods procurement is also growing in the B2B 
sector. An increasing number of customers are 
today expecting not only the classic product 
information on the company’s website, but 
also an additional platform with shopping 
function. MAPAL has faced these expectations 
and opened a web shop. 

The shop has been online under the address 
www.mapal-tools.com since July. In doing so, 
MAPAL aims to meet in particular the needs 
of small and medium-sized enterprises and to 
offer them an additional service. “By contrast 
with large companies, they generally do not 
have one of the common ERP systems via 
which they could be interfaced to the MAPAL 
SAP system,” explains Giari Fiorucci, Head of 
Digital and Logistics Services. With the web 
shop, MAPAL is now able to serve these custo-
mers more intensively and faster than to date. 
The online platform makes prices and availa-
bilities of the tools transparent for the buyers 
and decision-makers. At the same time the 
web shop offers a helpful tool for the use of 
digital data and the linking of digital proces-
ses. It has already been fully integrated into all 
the processes and functions of the MAPAL SAP 
system. The system also enables the staff in 
the MAPAL technical field service to check on 
the order situation of their customers at any 
time and to give immediate information on the 
availability and price of the desired products.

Purchasing function launched  
in the D-A-CH countries

The possibility of buying MAPAL tools on the 
Internet is initially open only to customers in 
Germany, Austria and Switzerland. The web 
shop will be implemented in other languages 
and further countries in the medium term. 

MAPAL has made great efforts to design the 
web shop to be as user-friendly as possible. 
Filter functions allow the quick localisation of 
products and individual customer prices. If a 

customer is looking, for example, for a dril-
ling tool, he can enter various criteria such 
as the material to be drilled or the diameter 
and receives a corresponding product sug-
gestion. 6,500 common and quickly available 
tools are currently listed in the web shop, and 
the offering is being continuously expanded. 

Simple transactions

B2B customers wishing to use the web shop 
for their order can register and then recei-
ve their personalised access data. After the 
successful log-in, their individual prices and 
conditions are dis-
played in the web 
shop. 

The digital ordering 
process is then the 
same as on other 
shopping portals. 
The customer 
places the desired 
tools into a virtual 
shopping trolley, 
completes the 
purchase by going 
to the checkout and 
receives an order 
confirmation with 
delivery time by 
e-mail.  

WEB SHOP IS ONLINE
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 MODERN  
DRIVES 

The motor vehicle engine is changing. Electro 
mobility is on the advance, because vehicles with 
electric motor are a way of meeting the strict-
er emissions limits and slowing the depletion of 
fossil fuels. The percentage of electric cars will 
rise significantly from 2020, predicts the Center of 
Automotive Management in a study. In Germany, 
one million electric cars are expected to be on the 
roads by 2020. From 2025, only cars with electric 

motors will be allowed to be sold in Norway.

DEMAND INNOVATIVE 
TOOLS

The innovative tool of lightweight construction with 2x6 PCD blades ensures 
optimum values with respect to machining time and quality.



For MAPAL as a tool manufacturer, this development represents a 
challenge. Why? Many of the MAPAL tools are used for the machin-
ing of components for the powertrain of motor vehicles with internal 
combustion engine. But in electric motors, too, there are parts that have 
to be machined with high precision. One example of this is the stator 
housing of the electric motor where i.a. the main bore for the rotor has 
to be machined to within a few µm. MAPAL has developed a tool solu-
tion to allow this fine machining to be performed cost-effectively while 
meeting the demands on accuracy and cycle time.  

Complex PCD tool for machining of the stator housing

A complex PCD boring tool is used to machine the main bore of a stator 
housing made from an aluminium alloy (AlSi9Cu3Fe) – and that in just 
one pass. The tool with 2x6 fixed brazed PCD blades performs pre-ma-
chining and fine machining of the main bore of the housing at the same 
time. This single-pass solution is used particularly when the component 
tolerances are slightly larger and the housing is stable. Thanks to the 

short machining time, a single-pass solution is particularly suitable for 
industrial-scale production. With less stable stator housings or with 
uncertain housing clamping, the machining operation is performed 
conventionally with a pre-machining and fine machining pass.

The lightweight tool is just as innovative as electric motors are modern. 
An innovative welded design with a large inside diameter makes the 
tool particularly light – with a diameter of 220 mm it weighs only 24 
kg. The moment of tilt is only 33.9 Nm. The tool thus satisfies all the 
demands for reliable use on the machining centre. It also has an internal 
coolant supply that ensures the optimum supply of cooling lubricant to 
the blades. Thanks to the closed tool system, the noise is also very low 
despite the size. 
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High precision for optimum results

The tool impresses with optimum values for diameter design, balancing 
quality and radial run-out accuracy as well as with the short cycle times 
that are achieved i.a. thanks to the multi-cutting edge capability. As 
with all PCD tools from MAPAL, the ultimate quality statement is the 
quality of the PCD blades ground with μm precision. Manufacturing tol-
erances of ≤ 3 μm for the tool diameter, multi-cutting edge capability 
and back taper are just a few of the high demands made on the blade. 
The greatest care during production guarantees the full performance for 
both new tools and after reconditioning that allows the full potential of 
the tools to be utilised. Lasered chip breakers guarantee the optimum 
material removal from the cutting point. Interference with the running 
production caused by chip congestion is thus avoided. 

Specifications fulfilled in practice

With these properties, the tool satisfies all the customer’s demands for 
the production of the stator housing, both on the machining time and 
on the quality of the surface finish. The PCD tool reliably achieves Rz 
values of < 3 μm in series production – and that with a cutting depth of 
up to 3 mm that due to the taper of the casting increases conically from 
the bore entrance to the bottom of the bore. Even after reaching the 
end of the cutting edges’ tool life, the tool is still particularly cost-ef-
fective – it can continue to be reconditioned until mechanical wear 
occurs at the tool body. 

As a single-pass solution, the PCD tool is suitable for the cost-effective machining of the main bore of a stator housing.



The focus at the 5th MAPAL expert symposium was on solid carbide 
tools and new application solutions

The 5th MAPAL Dialogue expert symposium was staged by MAPAL at 
the end of June. Experts from science and industry presented new 
technologies and passed on concentrated technical know-how on 
solid carbide tools to some 300 customers and potential customers 
from Germany and from German speaking countries.  

Dialogue derives from Greek and means “flow of words”. Dr. Jochen 
Kress, Member of the Executive Board, emphasised at the opening that 
the expert symposium was not intended simply to further the technical 
know-how of the participants: “For us the MAPAL Dialogue is also a day 
of personal meetings with our customers. We want to get into conver-
sation with you and to get to know your needs. You are the motor of our 
innovations.” In addition to the eight technical presentations, there was 

therefore plenty of opportunity for the roughly 300 participants from all 
sectors of the metal processing industry to have intensive discussions 
with one another, and with the speakers and the research and devel-
opment specialists. And they were able to further their newly acquired 
know-how in practice, whether during the demonstrations at the ma-
chines or during a tour through the production facilities and exhibition 
in which several of MAPAL’s partner companies were involved. 

This year the focus of the expert symposium was on solid carbide tools. 
These show the highest growth rates at MAPAL, both percentage-wise 
and in absolute figures. They take third place in the share of sales, be-
hind PCD tools and guide pad tools. “This development can be expected 
to continue, because milling and drilling are the most common machin-
ing operations,” predicted Dr. Kress. For some years now, the company 
has therefore been intensifying the development activities in this area. 
During the optimisation and new development of solid carbide tools, 
MAPAL concentrates in particular on their geometry. Various parameters 

IN DIALOGUE WITH THE CUSTOMERS
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such as the guidance, the arc land chamfer, the design of the major and 
minor cutting edge and the chip flute have an influence on the perfor-
mance of a tool. The CNC grinding technology opens up further scope 
for the tool design, as Ulrich Krenzer, Managing Director of the MAPAL 
Competence Centre for Solid Carbide tools in Altenstadt, explained. He 
presented a few new developments, including the Tritan-Drill with three 
cutting edges and a miniature deep hole drill with internal cooling. 

But the optimum function of a solid carbide drill also depends on other 
factors. Just as essential as the geometry are the optimum coating and 
the material of the tool body. This was highlighted by the experts from 
Ceratizit (producers of powder metallurgical sintered parts for machin-
ing tools) and Oerlikon Balzers (provider of PVD coatings). They drew 
attention to the particle size, the binder and the cobalt content of the 
base material that have to be in an optimum ratio to one another. At 
the same time there has to be a good bond between substrate, carbide 
metal and the actual wear coating. 

In his presentation, Prof. Dr. Ing. Dirk Biermann, Head of the Institute 
of Machining Technology in Dortmund, focussed on the technically 
demanding process of deep hole drilling. The participants also followed 
with great interest his scientific findings on cutting edge preparation by 
industrial robots. 

The theme of the presentation by Dr. Peter Müller-Hummel, Head of the 
Aerospace and Composites division at MAPAL, was the machining of 
lightweight materials such as titanium and composites. He explained 
that special tool developments can help to enable even these difficult 
materials to be machined easily and cost-effectively. But there are also 
possibilities for increasing the added-value of a product even outside 
the actual machining process. Great potential here is offered by data 
technology. Digitisation, for example, allows the management work for 
the reconditioning of tools to be significantly reduced. Giari Fioruc-
ci, Head of Digital and Logistics Services at MAPAL, gave interesting 
insights here.   



MAPAL staged a European sales conference for the very first time. 16 
European sales agents took up the invitation to come to the company 
headquarters in Aalen to find out about new products in the MAPAL 
portfolio and pending future projects. The main focus of the technical 
presentations was on the cast machining and the “Fixed Tools” product 

unit. The participants also gained an insight into the R&D department 
and the training courses offered by the MAPAL Academy. An important 
part of the conference was also the international exchange of views and 
experiences. The sales conference highlighted numerous practical impul-
ses for better meeting the needs and wishes of the European customers. 

EUROPEAN 
SALES CONFERENCE

16 European representives travel to Aalen to the European sales conference.
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EUROPEAN 
SALES CONFERENCE

Mr Thorslund, do you remember one of 
your first projects with MAPAL?  

Yes. One of the first major projects arose in conjunction with our custo-
mer Bosch Rexroth. It involved fine boring tools for pneumatic cylinders 
made of aluminium. This project gave me a great deal of faith in these 
tools.

How do MAPAL and Colly fit together?

It has always been the strategy at Colly Verkstadtsteknik to work 
together with innovative companies that make high-quality products. 
MAPAL fitted the bill here very well right from the beginning. And that 
is reflected also in the continuity of our cooperation. 

What is so special about the long-standing relationship  
between Colly and MAPAL?

We have always had very close contacts to the staff in Sales and 
Technical Field Service at MAPAL. These have led to the development of 

very good tool solutions for our customers. We also had the opportunity 
to get support from MAPAL Ltd., the MAPAL subsidiary in Great Britain. 
MAPAL Ltd. helped us greatly in gaining access to the Swedish automo-
tive industry. And although we are only agents for MAPAL products, we 
have always been treated like a subsidiary. That has helped us greatly in 
developing the business.

What challenges does the Swedish market face in the coming years?

We aim to strengthen our position as market leader for tools for the 
fine machining of bores, but at the same time to open up new market 
segments for MAPAL tools in order to give justice to the broad product 
range. I also see an interesting challenge in the expansion of the busi-
ness with solid carbide tools.

Thank you for the interview.

INTERVIEW WITH:
BJÖRN THORSLUND 

COLLY VERKSTADSTEKNIK, 
MAPAL AGENT IN SWEDEN 
 

MAPAL products are marketed in Sweden through the Colly Verkstadsteknik sales agency 
that belongs to the international Colly Group. The company has its headquarters in Kista 
and offers function-based solutions for the Scandinavian industry. Customers include such 
renowned companies as Volvo, Scania, Atlas Copco or Mitsubishi. There has been a close co-
operation between Colly Verkstadsteknik and MAPAL for almost 50 years. For 30 years now 
the activities have been predominantly driven by Björn Thorslund who as Product Manager 
for MAPAL tools at Colly Verkstadsteknik has advanced the market development. 



MAPAL SPOTLIGHT

Geometry with three cutting edges
– Highest feeds

Special lead geometry
– Improved centring

High-performance coating
– Perfect chip removal
– Extremely wear-resistant

Far faster to more parts 
with the Tritan-Drill with 
three cutting edges, the new 
standard in drilling. 

KEY FACTS:

 - Special geometry with three cutting edges

 - Highly suitable for inclined bore entrance

 - Perfect for through-drilling or on entry into  

cross bores

 - Innovative lead geometry for very good chip  

removal and low cutting pressure

 - Significantly more performance, up to twice  

the feed rate
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The Tritan-Drill, the drill with three cutting edges from MAPAL, 
achieves more bores, a longer tool life and lower machining 
costs compared with its companion with two cutting edges. The 
Tritan-Drill makes it possible to machine with a significantly 
higher feed rate. In both standard and special designs, it 
combines process reliability and high performance. It is a 
universal drill for a wide range of materials and provides rounder 
bores and reduced burr formation. These results are achieved 
thanks in part to the innovative geometry that gives rise to 
optimum chip removal. The Tritan-Drill is also convincing when 
machining long-chipping workpiece materials due to its special 
chip formation. The Tritan-Drill has proved to be effective even 
in difficult drilling situations such as cross bores or inclined bore 
entrances.


