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Dear readers,
Dear business associates,

Electro mobility is currently a subject for discussion in all quarters. Just 
how our mobility is going to develop in future is something that no one 
can predict exactly at the present time. Experts from the various inter-
est groups are however unanimous in thinking that 2025 is going to be 
a turning point. Until then, different approaches are likely to prevail - 
above all that represented by hybrid technology.

What does this mean for us as tool manufacturers? We are assuming that 
hybrid technology will have the immediate effect of raising the demand 
for tools. This is because over and above all the machining operations 
that are needed for the combustion engine, parts of the additional elec-
trical engine will involve machining. Only when the combustion engine 
can be dispensed with altogether will the machining industry be faced 
with a completely new situation. As things look today, we are assum-
ing that the need of tools for machining the power train will decline by 
something between 20 and 40 percent. 
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At the same time, we are preparing ourselves for these changes by gain-
ing an entry to other sectors of industry. For example, we have been 
intensifying our activities in the aerospace industry. We trust we will 
continue to be successful. And this will only be possible if we come to 
grips with new situations, in partnership with you and at an early stage.

We hope you enjoy your reading 

Yours

Dr. Dieter Kress  Dr. Jochen Kress

MAPAL is preparing for this imminent shift in the direction of electro 
mobility - first of all with new tool solutions for the machining of parts of 
the electrical engine. Here we are focusing particularly on the machining 
of the stator housing, as in view of the high number of spindle speeds this 
makes extreme demands in terms of machining precision. With this in 
mind, we have developed suitable tools and processes which are already 
being successfully used today and which we will present to you on this 
year’s EMO show in Hanover.
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FROM 10 TO 700
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Due to developments such as down-
sizing and lightweight construction in 
the automotive industry, new materials 
and material alloys are being used in 
vehicles. For example, many automotive 
manufacturers use combinations of 
aluminium and cast iron or aluminium 
and sintered steel for the manufac-
ture of the half-shells of the crank-
shaft bearing tunnel. In particular the 
machining of the aluminium - sintered 
steel combination presents particular 
challenges for the tools. MAPAL has yet 
again risen to the challenges and hence 
requirements of the market and devel-
oped a completely new range of cutting 
materials suitable for boring these 
alloys. In doing so, MAPAL has raised 
mixed machining to a new level.

Lightweight construction and downsiz-
ing of the engine with ever-increasing 
requirements for power affect the mate-
rial used. Some years ago – owing to the 
requirements of lightweight construction 
– many automotive manufacturers started 
manufacturing their engine blocks and 
thus the upper half shell of the crankshaft 
bearing tunnel from aluminium rather than 
cast iron, which had previously been used. 
For this purpose, MAPAL had developed ISO 
indexable inserts for boring the aluminium 
cast iron combination that were success-
fully in use. With manufacturers down-
sizing while at the same time increasing 
output, they have taken the development 
one step further. In addition to alu-

minium engine blocks, manufacturers are 
increasingly using sintered steel instead of 
cast iron for the lower bolt-on half shell. 
This steel features a higher strength than 
cast iron and is therefore more suited for 
the increased mechanical loads.

AT AN UNPRECEDENTED LEVEL
MIXED MACHINING –

t
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New form of wear 

Here the challenges for machining are 
changing. With the advent of sintered 
steel in engine production, no ISO index-
able inserts were available on the market 
that met the high demands for machining 
the aluminium/sintered steel combination. 
The tool manufacturers were faced with a 
completely new kind of wear, which they 
could not attribute to any of the generally 
known forms of wear such as clearance 
surface and crater wear. The wear is 
caused by the chemical reaction between 
sintered steel (Fe + C) and aluminium (Al-
SiCu). Machining aluminium initially re-
sults in a built-up edge. Triggered by pres-
sure and the temperature on the cutting 
face, the material of the built-up edge 
reacts with the elements iron and carbon 
contained in the iron being machined. This 
creates a solid connection that sticks to 
the cutting face and continues to build up 
until, finally, the complete cutting edge 
breaks off due to the leverage effect. 

High pressure, high temperature

To counteract this wear and prevent the 
chemical reaction, MAPAL has developed 
a completely new cutting material – and 
thus made a clear leap forward in devel-
opment. With the new cutting material, 
the aluminium - sintered steel combi-
nation can be machined reliably. The 
new ISO indexable inserts can be used in 
the steel part of the crankshaft bearing 
tunnels as well as in aluminium.

Holistic approach as the basis for 
every development

“When we developed the new cutting 
material, we took a holistic approach, 
just like we do for all our develop-
ments”, explains Dr Wolfgang Bau-
mann, Head of the Cutting Materials 
and Coatings divisions at MAPAL and 
responsible for product management 
of tools with ISO elements. The holistic 
approach requires that the following 
three areas are taken into considera-
tion as one when developing a cutting 
material: micro- and macrogeometry 
of the cutting edge, the substrate used 
and the coating. Maximum tool life can 

only be achieved if these parameters are 
optimally matched. To develop the cutting 
material, it was essential to start off by 
thoroughly analysing and understanding 
the wear mechanism including the chem-
ical reaction in order to have a basis for 
the development, says Baumann.

HP540-P

STARTING POINT
MAPAL AND  

COMPETITORS

NUMBER OF CRANKSHAFT  
TUNNEL BORES

MAPAL has developed a new cutting material for machining 
aluminium-sintered steel and aluminium-cast iron combi-
nations.

From 10 to 700 – with the new cutting material,  
MAPAL has elevated mixed machining to a new level.

NEW
MAPAL
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Wear caused by the machining of aluminium and sintered steel: The cutting edge fails after only a few cutting metres.

For the new cutting material, MAPAL 
adapted all three parameters. Especial-
ly the newly developed PVD coating 
(Physical Vapour Deposition) contributed 
significantly to the leap in development. 
“The coating is based on a TiAlN alloy 
with a special dopant. It not only prevents 
the formation of a built-up edge in the 
aluminium, the coating is also resistant 
to the abrasive wear generated in the 
steel section. This allows machining to 
take place at the highest quality level in 
the crankshaft bearing tunnel”, describes 
Baumann. 

Tool life increased from 10 to 700 parts

The results using the new cutting material 
are impressive in practice. Until recently, 
automotive manufacturers and suppli-
ers have only been able to produce ten 
bearing tunnel bores made from sintered 
steel - aluminium combination with one 
cutting edge – regardless of whether they 
used MAPAL cuttings edges or those of 
competitors. With the new cutting mate-
rial, this number has increased to an im-
pressive 700. Depending on the machine 
conditions, boring tools with three or 
four cutting edges are used. At a spindle 
speed of about 650 RPM, cutting speeds 
between 80 and 160 m/min are possible.

The cutting material is also the material 
of choice for cast aluminium - cast iron 
combinations and offers considerable 
potential for increasing tool life compared 
to the previously used ISO indexable 
inserts. Depending on the application, you 
can choose between ISO indexable inserts 
available as standard. MAPAL offers four 
geometries each for the aluminium/
cast iron and aluminium/sintered steel 
combination. In addition special indexing 
inserts are available with the new cutting 
material. n

NUMBER OF CRANKSHAFT  
TUNNEL BORES ALUMINIUM ALUMINIUM

WEAR  
RESISTANCE

DUCTILITY

CAST IRON STEEL
WEAR RESISTANT WEAR RESISTANTDUCTILE DUCTILE

From 10 to 700 – with the new cutting material,  
MAPAL has elevated mixed machining to a new level.

MAPAL offers a suitable cutting material for every machining situation involving cast iron -  
aluminium and steel - aluminium combinations.



TMG supervises motor sport that Toyota 
operates in Europa, among other things. 
From 2002 to 2009, it was almost all 
about formula 1. But TMG is also success-
fully represented in Le Mans, the race for 
the World Endurance Championship and 
at the World Rally Championship. As a 
result of the activities at the top of inter-
national motor sport, TMG has developed 
into a complete provider for services, 
specialised in research and development 

in the area of the automotive industry 
and motor sport. TMG also manufac-
tures complex parts such as engines and 
gear components or chassis components 
made of titanium, composite materials or 
high-alloy steels.

The beginning of the partnership

In 2008 TMG was looking for a partner for 
handling tools. “With MAPAL, we found 

the ideal partner”, affirmed Marcel Voigt, 
Manager of CNC Production & Program-
ming. Together with the technology ex-
pertise and the effective technical support 
with complicated machining, for TMG it 
was decisive that the tool manufacturer 
also included tools of competitors in tool 
management and supplied them.

Already since the start of the partnership 
on 1 January 2008, MAPAL took over 

Since 2008 MAPAL has operated the complete tool management at Toyota Motorsport GmbH 
(TMG). TMG is based in Cologne and is the subsidiary of Toyota Motor Corporation with head-
quarters in Toyota, Japan. At the end of April, TMG and MAPAL met to confirm the partnership 
again. The two companies extended the contract; TMG continues to count on MAPAL for its 
tool management.

TOYOTA MOTORSPORT 
CONTINUES TO RELY ON MAPAL

TOYOTA develops and manufactures components and complete prototype 
cars such as the sports car TS050 2017 in cologne (Source: TMG)
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the entire purchasing, assembly, setting, 
supply and regrinding of all tools that are 
used at TMG. The experts of MAPAL are 
also available during the entire production 
process with technological know-how. 
With this close partnership, TMG is mak-
ing sure that it is always working with the 
most advanced tools. For example, TMG 
has been working since 2013 with the 
TOOLTRONIC mechatronic actuating tool 
for maximum flexibility. “Together with 

MAPAL, we have optimised and converted 
some of our processes and significantly 
reduced the throughput time and costs”, 
says Voigt as he gives examples for the 
successful cooperation.

“Over almost ten years now, we have 
almost halved the variety of tools at TMG. 
With our support, we have succeeded 
within the first four years to reduce tool 
costs by around 60 percent and increase 

production utilisation by 36 percent”, says 
Frank Stäbler, Product Manager Services 
at MAPAL. TMG has realised additional 
optimisations with two UNIBASE-M auto-
matic tool dispensing systems. n

The cooperation between TMG and MAPAL continues. Participants at the contract signing in Aalen (from left): Klaus Schwamborn, Dr. Jochen Kress 
(both MAPAL), Andreas Schambach, Marcel Voigt (both TMG) and from MAPAL Jens Patotzka, Frank Stäbler and Stephan Köstler.



The trend is clear: Combustion engines 
are becoming smaller. For automotive 
manufacturers, lighter units provide an 
opportunity to reduce CO2 emissions of 
vehicles. For six-cylinder motor bikes, 
in contrast, a design that is as compact 
as possible has always been an absolute 
must. The manufacturing of these engines 
for two-wheeled vehicles sometimes 
involves delicate tasks. Innovative tool 
solutions are called for here.  

A good example of this is the fine ma-
chining of the bearing bore for the crank-
shaft. The modern construction method 

of the engine has ensured that the loads 
are as small as possible despite minimum 
material use. Along the way here, the tool 
restrictions are increasingly closer to the 
machining contours. This limits the possi-
bilities to support the tool when machin-
ing. In the process, the highest standards 
of precision are required. The crankshaft 
bearing bore of the six-cylinder engine 
series measures a good half a metre and 
a tolerance of concentricity of 6 µm must 
be complied with along its length.

One motor bike manufacturer has trans-
ferred the manufacturing of its engines to 

ZBG Zerspanungstechnik Bruck GmbH in 
Bruck/Bavaria. ZBG belongs to the Franz 
Schabmüller company group based in 
Ingolstadt. Franz Schabmüller founded 
ZBG in 1994 from an acquisition with 
initially 60 employees. Since then, the 
Schabmüller group has become a group of 
companies with a total of 1,000 employ-
ees. The focus is on the manufacturing 
of parts for automotive and motor bike 
manufacturers. The individual compa-
nies undertake different tasks within the 
group. At the Bruck site, ZMT Automotive 
has specialised in the machining of large 
series using special machines. Welco 

FINE MACHINING
A LINE BORING BAR FROM MAPAL PERFORMS PRECISE WORK IN THE LONG CRANKSHAFT 
BEARING BORE OF A SIX-CYLINDER ENGINE FOR MOTOR BIKES. THANKS TO THE FACT THAT 
THE GUIDE PADS THAT CAN BE ACTUATED, MANUFACTURING CAN OCCUR ON STANDARD 
MACHINING CENTRES. 

Six 
IN ONE SWEEP
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coats and anodises surfaces with a design 
quality. FST is the fixture builder within 
the group with suitable solutions for tool 
and machine engineering as well as fix-
ture technology. ZBG Zerspanungstechnik 
Bruck manufactures small and medi-
um series with its 220 employees. The 
machining centres are mainly manually 
tipped.

Johann Ullmann is responsible for tool 
planning, tool setting and tool purchasing 
at ZBG and outlines the core competence: 
“We have specialised in design parts 
whose surfaces visible on the end product 

must look perfect regardless of whether 
they are powder-coated, EDP-painted 
or anodised. “These generally involve 
high-quality products, for example for 
Rolls-Royce, AMG and Audi V8. The 
largest customer is BMW with a share of 
sales of almost 40 percent. “There is too 
much competition for simple things that 
anybody can do”, says Ullmann about 
the exclusive business area of ZBG. Many 
parts manufactured in Bruck are intended 
for motor bikes. For example, ZBG is able 
to deliver the cylinder head from the cast 
part to the assembly including valve seat 
rings and valve guides. 

MAPAL has a special role in Bruck. The 
companies receive around 80 percent of 
their tools from the manufacturer from 
Aalen. At ZGB, which uses very many cus-
tom tools in manufacturing, the propor-
tion may even be a little higher. At ZMT 
Automotive, MAPAL has own premises at 
the Bruck site and is constantly at the site 
with three tool setters and an application 
engineer. “We enjoy great trust at the 
Bruck site and can move freely on the fac-
tory premises of ZBG Zerspanungstechnik 
and ZMT Automotive”, describes Stephan 
Streck, technical advisor at MAPAL, the 
partnership.

Six in one sweep: The line boring bar from MAPAL provides the semi-finishing and finishing of the crankshaft bearing bore of the six-cylinder engine in one opening. 

Guest article by Manfred Flohr, “maschine+werkzeug“ magazine, published at Henrich Publikationen
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However, this is not blind trust and there are no free tickets for 
MAPAL. For the fine machining of the crankshaft bearings, Johann 
Ullmann contacted four other tool providers. In this case, he chose 
MAPAL again because the others could not guarantee the required 
tolerance of 6 µm over all seven bearings for the crankshaft or 
declined machining from the start. In the end, ZGB developed a 
custom-made solution with the company from Aalen: A line boring 
bar that supports itself in the produced bores and that both roughs 
and finishes. 

MAPAL has already had the basic know-how for this for decades. 
The basic principle of the boring bar with actuating guide pads 
that are controlled via the coolant pressure of the machine has 
already been proven in practice many times. Camshaft bores are 
an example of this. For applications where it depends on a defined 
feed, MAPAL has developed a system where the coolant pressure 
is applied via a membrane on an oil reservoir that then activates a 
drawbar. For example, if it is necessary to regulate the machining 
feed for facing processes or recesses, the feed rate can be set via 
a regulator. The membrane could be dispensed with for the line 
boring bar at ZBG, the pressure of the internal coolant supply –  

in this case, around 30 bar – directly affects a drawbar via a simple 
piston system that activates the guide pads. 

Johann Ullmann already knew corresponding systems from MAPAL 
and quickly brought the solution into play when it became appar-
ent that fixtures are not practical here. Ullmann places importance 
on the tools always being up-to-date. He recently had a good 
experience with the new Tritan-Drill from MAPAL that proved to 
manufacture 60 to 70 percent faster than the tool previously used. 
He could imagine that there is also a better tool for fine machin-
ing the crankshaft bearings than the reamer used in the original 
manufacturing line. 

MAPAL modified its line boring bar for ZBG. A new feature is a 
support bearing in the middle of the boring bar that guides the tool 
in the bore. “MAPAL had not yet realised this in this form”, reports 
Björn Muth from the MAPAL Centre of Competence for actuat-
ing and ISO tools. He supervises ZGB from the sales side and was 
involved in the development of the new tool. The new solution was 
required to reliably achieve the prescribed accuracy. Muth reports: 
“Normally the boring bar supports itself in the first bearing that 
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was previously piloted. The first 
and last bearing already have 
a finished dimension when the 
tool retracts. It moves to the 
middle where the coolant strip 
actuates so that the tool can 
support itself in the bearing. 
However, due to the length of 
the boring bar, we had a prob-
lem when machining the middle 
bearing for this six-cylinder 
engine.” The tool measures 
66.5 centimetres and therefore 
cannot completely do without 
support.

MAPAL’s line boring bar has 
another new feature: Pre-ma-
chining and fine machining are 
combined in one tool. Two-part guide pads make this possible. 
During pre-machining, the tool is supported with the guide 

pads in its own bore. The subsequent finish machining is sup-
ported in the middle bearing. This is optimal for the straightness 
of machining. “If there was a middle bearing, the bearings of 
the boring bar would be defined over three bearings”, explains 
Muth. “In this case, however, the position is only defined over 
two points of the boring bar, while the middle bearing supports 
itself.” 

The complete sequence starts with pre-roughing of the blank, 
for which ZGB also uses a PCD milling cutter from MAPAL. The 
inside turning/reaming combination creates the guide diameter 
for the following machining process. A measurement is taken 
after the pilot bores. Johann Ullmann describes the sequence: 
“The measurement is first taken, then the part is turned by 180 
degrees, measured again and automatically corrected if neces-
sary. As the position must have a very accurate match, we work 
with a measuring probe from Renishaw and check again after 
turning the workpiece to determine whether the axle straight-
ness is correct.”

When everything matches, the line boring bar is inserted. The 
tool is offset by one millimetre, the guide pads are still in their 
original position. There are three fixed and one retractable guide 
pad at the front on the tool that support the tool in the rear 
bearing rib that is already piloted. In the middle of the boring 
bar, there are three fixed guide pads and two retractable ones 
on the opposite side. Controlled by the pressure of the coolant, 
the guide pads are actuated with a stroke of two millimetres. 
What initially appears as a step in the guide pads turns out to be 
separate guide pads for different diameters at a closer look.  

The following people have developed the machining strategy together (from left):  Björn 
Muth (Sales MAPAL), Stephan Streck (Technical Advisor MAPAL), Johann Ullmann (Tool Plan-
ning/Purchasing at ZBG), Olaf Heimerl (Fitter at ZBG), Anton Bauer (Production Management 
at ZBG) and Michael Stockbauer (Application Technician at MAPAL).

ZBG manufactures six-cylinder engines 
for a motor bike manufacturer at the site 
in Bruck.

Gastbeitrag | Manfred Flohr, maschine + werkzeug, Henrich Publikationen
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After the first cut of the semi-finishing blade, the semi-finishing 
blade supports itself with the associated guide pad in its own bore. 
“We rough and finish at once with this boring bar. Therefore we 
have a roughing blade and a finishing blade mounted on the tool”, 
says Ullman, pleased with this clever solution. 

When the cut is made with the semi-finishing blade, the semi-fin-
ishing guide pad is in use and already ensures support for this 
machining step. The same applies for the following finish process. 
In this way, all journals of the crankshaft bearings are machined in 
one opening. “The crux of the matter is that the guide pads move 
with µ precision”, explains Ullmann. “The bore will only reach its 
precision when the desired position is precisely hit. There must not 
be an offset here.” 

At the end of machining, the coolant pressure is switched off and 
the system is given a dwell time of one to two seconds so that 
the boring bar has time to initiate again. The tool is then offset 
by a millimetre again so that the cutting edges are away from the 
finish-machined wall when retracting.

The line boring bar is a made-to-measure product for the six-cylin-
der engine block that ZBG machines in the thousands. However it 
can be used on any machining centre. The customer benefits from 
the flexibility that he receives.
 

Together with the sophisticated tool, modern machines are a basic 
requirement for the process with the accuracy given. “Before we 
would have needed a special fixture for this that would add up to 
an additional 50,000 Euro”, observes Ullmann. This fixture would 
have to do what machines could not adequately provide years ago: 
Accuracy. It is also easier, as Ullmann reports: “If I find out in the 
downstream measurement that the bearing should be 3 µm further 
up, then I do not have to start adjusting a fixture but I can simply 
program the machine so that it moves 3 µm further upwards. In 
this way, corrections are relatively easy.” Björn Muth summarises 
the advantages of the system: “The customer receives the accuracy 
of a line boring bar combined with the flexibility of a machining 
centre.”

During the process, the long boring bar is inserted via an automatic 
tool change directly from the tool magazine to the working spindle. 
Waiting times when fitting and setting are prevented by a replace-
ment tool as a reserve. For the Bavarian company, the investment 
in the innovative tool has worked out even if it costs “a pretty 
penny”, as Ullman says. n
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Michael Stockbauer, Application Technician at MAPAL, fits a replacement tool with 
indexable inserts… 

…and sets the tool with the aid of a dial gauge. 

Gastbeitrag | Manfred Flohr, maschine + werkzeug, Henrich Publikationen



TOOL- 
MANAGEMENT 4.0 –
TRANSPARENCY IN ALL AREAS 

Tool management services offered by 
MAPAL have a modular design and 
are adapted to the situation of the 
customer.

Frank Stäbler, Product Manager Services

Inventory  
analysis

Pick-Up-
Service

Analysis &
optimisation
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TOOL- 
MANAGEMENT 4.0 –
TRANSPARENCY IN ALL AREAS 

Why do more and more companies rely on tool 
management?

The reasons for introducing tool management in a 
company are diverse. A disproportionately high-
er level of effort arises for the procurement and 
provision of tools. “High process costs arise solely as 
a result of the purchase of suitable tools”, explains 
Frank Stäbler, Product Manager Services at MAPAL. 
But for manufacturing to function smoothly, the 
tools must be reliably available but at the same 
time storage costs must be kept as low as possi-
ble. And all this with increasing cost pressure in 
the manufacturing companies and the continual 
demand for productivity increases which requires 
always using the best tool technology. Meeting 
these opposing requirements is complex and for 
many companies can only be realised with a large 
amount of effort.  

The birth of tool management

MAPAL recognised these requirements of manu-
facturing companies early on and, as one of the 

first tool manufacturers in the industry, offered 
tool management for customers. “Initial pro-

jects started at the end of the 1990s”, says 
Frank Stäbler. Thanks to tool management, 
inaccuracies in inventories and tracking 
usage data, machine standstills due to 

Nowadays in machining manufacturing, the processes 
covering the required tools such as procurement, setting or 
provision are increasingly being outsourced. MAPAL already 
started the first tool management projects for customers at 
the end of the 90s. Since then, tool management that was 
initially still manageable has developed into a comprehensive, 
modularly designed service package. Milestones here were 
the introduction of the Cost-Per-Part billing module and 

the completely equipped setting room of MAPAL, including 
the in-house development of the UNIBASE-M dispensing 
system. 2017 saw an additional milestone. Because MAPAL 
now offers its tool management services based on the c-Com 
platform, a product of c-Com GmbH. “Tool management 4.0” 
ensures the highest possible transparency with regard to all 
data and item flows as well as costs. 

Cataloguing Procurement 
management

Reconditioning

UNIBASE-M 
tool dispensing 

system

Planning Stock
management

Technical
support

Planning the  
setting room

Assembly &  
setting



missing tools or the large amount of effort for data maintenance, 
replenishment and the dispensing of tools are a thing of the past. 
This is because all of this is undertaken by high-performance 
tool management of the service provider. “Here it is decisive that 
an efficient system has a modular design and can be adapted to 
the individual situation of the customer”, emphasizes Stäbler. 
For this reason, the basic framework of tool management that 
MAPAL offers today is a modular system with twelve individual 
service packages that are individually put together and adapted 
with the customer for his production site.  

70 projects and over 100 employees worldwide

The success of this system is shown by over 70 tool management 
projects worldwide – from simple logistical concepts to com-
prehensive tool management with Cost-Per-Part billing. For this 
purpose, over 100 employees work around the world for these 

projects. The critical installation and implementation phase is 
specially controlled from the headquarters in Aalen via global 
launch management. This ensures that the tool managers and 
their employees work on site at any time with the latest and 
standardised processes, developments and data. For the continu-
al optimisation of the tools and machining processes, there is an 
experienced team available made up of project managers, prod-
uct specialists and process specialists which guarantee that the 
best technology is always used for the customer. Frank Stäbler 
points out: “Here the focus is not only just the tool costs but also 
the increase in productivity.”

Tool management 4.0 based on c-Com

Digitalisation also brings about completely new possibilities for 
tool management. Data and information can be provided in a 
much more transparent and consistent manner for all parties 
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involved – manufacturing, purchasing, planning, tool manager 
and supplier. As a result, the overall process is more efficiently 
structured. For this purpose, MAPAL relies on the c-Com open 
cloud platform, a product of c-Com GmbH (see box on page 22), 
and offers digital tool management based on this. This gives rise 
to a cross-functional and group-wide technology database for 
companies. Redundant structures are a thing of the past. 

Together with the advantages of classic tool management such 
as 100 percent tool availability, conservation of resources and 
reduced storage costs, completely new potentials are opened up 
for customers with tool management 4.0. In this way, there is 
full cost control and transparency at all times as all prices and 
conditions of the supplier as well as consumer data can be called 
up in real time in c-Com. Previously individual lists with limited 
access were used but now the data is transparent and consist-
ent thanks to the platform. It no longer has to be maintained in 
different systems. Data discontinuity is prevented. 

Evaluations in real time

“With tool management 4.0 from MAPAL, our customers have 
access to automated evaluations in real time, including usage 
data, current inventory, the number of reconditioning cycles 
for each tool or the tool costs per component”, stresses Frank 
Stäbler. In addition, the transfer of technology is made eas-
ier. Process parameters such as tool lives and cutting values 
are managed at a central location and can be called up by the 
manufacturing and planning departments of the customer, for 
example. This exchange can occur within a plant and even across 
sites. Customers can gain an overview of the overall tool man-
agement and the TCO (Total Cost of Ownership) at any time and 
without coordination effort.

Communication is made easier

The daily work of a tool manager is significantly more efficient 
within tool management 4.0 thanks to numerous mobile appli-
cations. For example, if problems arise due to a broken tool, an 
error report is recorded with an app via a mobile end device. This 
is much easier than previously and also standardised. In this way, 
the exchange of data between the tool manager and the product 

“Tool management 4.0” ensures the highest possible transparency with regard to all data and item flows as well as costs.

t
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In the middle of this year, MAPAL founded c-Com GmbH. This means that 
c-Com is no longer a division within MAPAL but operates as an independ-
ent company within the MAPAL Group. MAPAL is thereby only a customer 
or supplier of c-Com GmbH in the same way as any other company. Giari 
Fiorucci together with Dr Jochen Kress have taken over the management 
of the limited company. A total of eleven employees are currently working 
at c-Com who have moved out of the MAPAL grounds to separate premis-
es with the founding of the limited company.

Meanwhile other tool manufacturers are on the c-Com platform along 
with MAPAL or will soon be on c-Com. Projects are in preparation for 
companies such as Bass and Emuge-Franken, among others.  Since June 
2017, tool data from Schnyder, the Swiss tool manufacturer, and Vergna-
no, an Italian company, have been maintained and shared on c-Com as 
part of a tool management project for a renowned TIER1 manufacturer. 

Additional pilot projects, for example in the field of the aerospace industry, 
are performing very successfully. An example of this is the cooperation 
with Lübbering, the market leader in the production of drill feed units, for 
data exchange and data handling between the newly developed L.ADU 
electronic and c-Com. The collaboration with MindSphere, the new Sie-
mens IoT cloud solution, for the exchange of machine data and tool data 
is also promising.

The development of c-Com is also continuing. As a result, four web-based 
modules shall be presented at the launch on the occasion of the 2017 
EMO: “Tool Dashboard”, “Dynamic Order Optimizer”, “Reconditioning 
Management” and “Machine Run-Off”. In parallel to this, different native 
iOS applications will be presented such as “Tool Manager”, “Tool Trial” or 
“Data Care” that will allow the mobile handling of data and documents in 
real time.

specialists as well as possible third-party suppliers is also quicker 
and more efficient. Images and videos can be transferred to the 
error report in real time. The associated current technology data 
comes from the platform.

With tool management 4.0 based on c-Com, a new standard is 
achieved with regard to transparency, all data and item flows as 
well as costs. n

c-Com as an independent limited company

MAPAL now offers its tool management services based on the c-Com platform, a product of c-Com GmbH.
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Solutions for your processes

At the 2017 EMO in Hanover, MAPAL will present a multitude 
of new and interesting products. „Connecting systems for 
intelligent production“ is the motto of the world leading trade 
fair for metal processing. MAPAL has also tackled the issue of 
digitalisation and networking in line with Industry 4.0 and will 
present innovative solutions, for example in the field of tool 
management. MAPAL‘s subsidiary c-Com will provide informa-
tion on the efficient life-cycle management of C parts. For the 
first time, the young start-up company will have its own booth 
at the EMO and welcome trade visitors in Hall 4, Booth B09.

New products for reaming, drilling, milling, measuring and 
dispensing will be exhibited at MAPAL‘s booth 
(A18, Hall 4). Among other things, MAPAL will 
present a process for machining stator housings 
of electric motors. In addition to the major indus-
tries such as automotive, mechanical engineering, 
aviation and wind power, intelligent tools and 
process solutions for mould construction, medical 
technology and the electronics industry will be the 
focus of the trade fair. 

Invitation to booth party

As always, the traditional MAPAL booth party will definitely be 
one of the highlights at the trade fair. Casual personal meetings, 
informal talks, good music and finger food: The MAPAL booth 
party will kick off at 6 pm on Wednesday, 20 September.

A selection of new product are presented  
on the following pages.

WELCOME 
TO THE 2017 EMO

VISIT US IN HANOVER

FROM 18-23 SEPTEMBER 2017  

HALL 4 | BOOTH A18

t
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The face milling cutters from MAPAL with 
replaceable PCD milling cartridges are 
the cutters of choice to achieve the best 
surfaces when machining aluminium in 
the automotive industry. The setting and 
clamping system of the milling cartridg-
es has also proven itself in innumerable 
applications. Now MAPAL is presenting a 
new, optimised generation of these milling 
cutters for cutting depths of ap = 4 mm. 

The chip guiding geometry was optimised 
for the new “PowerMill-Blue” series. The 
chip former is no longer integrated in 
the tool body but directly in the milling 
cassettes. The chips are reliably removed 
outside and scratches on the surface as 
well as transport scoring are excluded. The 
result is even better surface finishes. 

Instead of the previous central coolant 
supply, the cutting edges are directly sup-
plied with cooling lubricant at the cutting 
point. The coolant outlet is localised in 
the milling cassette. As a result, the new 
milling cutter is also ideally suited for 
MQL machining. Compared with the pre-
vious generation, noise is minimised due 
to a low cutting edge overhang. 

As for the previous generation, the milling 
cartridges in the aluminium tool body are 
accurately manufactured and guarantee 
a perfect flight diameter of the cut-
ting edges. The milling cassettes can be 
interchanged with all existing PowerMill 
milling cutters. The PCD milling cartridg-
es can be reground several times for the 
highest level of cost-effectiveness.

New generation of PCD face milling cutters – 
for the highest surface finish

AT A GLANCE

 - Best surfaces when machining aluminium

 - Optimised chip guiding geometry

 - Minimised noise

 - Milling cassettes compatible with all existing 

PowerMill milling cutters

 - Milling cartridges can be reground multiple 

times
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CFK-Aluminium drill –  
Reliable dry machining of CFRP-Alu-stacks

The fuselage, wing, flaps as well as the 
horizontal and vertical tail of the latest 
generation of aircraft are all produced 
from CFRP aluminium stacks. When as-
sembling the aircraft, innumerable bores 
including countersinking are drilled into 
these components for the rivet connec-
tions. Accuracy with the dimensions 
of the bores is critical. The bore should 
have exactly the same diameter in both 
materials. Drilling always takes place from 
the outside in, meaning bore entrance and 
countersinking are in CFRP, and the bore 
exit is in aluminium. 

Conventionally, this has been done with 
minimum quantity lubrication (MQL). 
Therefore, after machining, the compo-
nents had to be disassembled, cleaned and 
then reassembled. In addition, machining 
was often carried out in several successive 

machining stages. The required dimensi-
ons were not always consistently achie-
ved, often resulting in the bore and the 
countersink being out of axial alignment.

To optimise this process, MAPAL has de-
veloped a drill with a countersink step for 
dry machining. The special geometry of 
the tool ensures that the heat caused by 
machining is not transferred to the work 
piece. What’s more, no coolant means the 
workpiece and the working environment 
stay clean.

The double-edged drill made of solid 
carbide combines the properties of a drill 
for machining aluminium with those of 
a drill for CFRP machining. It is equipped 
with double angled tips for good centra-
lising and low scratching when the drill 
emerges. Reliable removal of the chips 

is ensured by the specially designed chip 
flutes. Delamination and fibre protrusion 
are avoided by means of clamping surface 
correction when countersinking. As CFRP 
is an extremely abrasive material, the drill 
is diamond-coated. This gives the tool a 
life-span that is eight times longer than 
that of an uncoated drill.

AT A GLANCE

 - Bore and countersink tool for dry machining 

of CFRP-Alu stacks 

 - Diamond coated

 - Available in diameter range 4.1 mm to 

11.11 mm with accompanying countersinks

 - All in one tool removes the need for  

pre-drilling, reaming and countersinking



3

The replaceable head reamer CPR500/510 
with optimised cooling makes cast 
machining more cost-effective. For a 
significantly longer tool life, the solid 
carbide replaceable heads are designed 
for a diameter range between 8 and 40 
mm and have an innovative CVD coating. 
This coating was developed by MAPAL 
especially for cast machining and has 
already been successfully used for milling, 
for example. 

An additional technical coup of the new 
development is optimised cooling using 

a sleeve. Due to the abrasiveness of the 
material, the issue of cooling is very 
important for cast machining – this is 
solved to a great extent by the internal 
coolant supply and outlets directly at the 
cutting edges. However there is a need for 
optimisation in the cooling of the contact 
point between the arc land chamfer and 
bore wall. Often coolant does not reach 
here and this can lead to heat develop-
ment and impairments to the bore quality 
and tool life. To counter this disadvantage, 
MAPAL has further developed the design 
of the CPR500/510 replaceable head so 

that it now has a sleeve attached behind 
the cutting edges. The coolant is distrib-
uted by outlets at the sleeve end over the 
complete length of the cutting edges. In 
this way, the complete cutting edge and 
the bore wall of the cast material are 
optimally cooled and lubricated.

CPR500/510 –
Replaceable head reamer with optimised cooling

AT A GLANCE

 - Solid carbide replaceable heads

 - Innovative CVD coating

 - Significantly longer tool life

 - Optimal cooling of the entire cutting edge 

and the bore wall
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MAPAL is extending its portfolio of drills 
with three cutting edges with a version 
made specifically for machining steel. 
With Tritan-Drill-Steel, the material can 
be machined significantly more cost-ef-
fectively compared with drills with two 
cutting edges. Among other things, this is 
achieved thanks to the significantly higher 
feed values. 

Previously drills with two cutting edges 
with a flat chisel edge were generally the 
focus for use in drilling steel. Due to the 
oscillating movement along the chisel 
edge, the required circularity and cylin-
drical form of the bore could often not be 
guaranteed. In addition the cutting edges 
and the guiding chamfers were subject-
ed to high mechanical loads. Oscillating 

movements are prevented with the new 
drill using three individual chisel edge 
segments that reliably centre the Tritan-
Drill-Steel. 

The robustness of the Tritan-Drill-Steel is 
due to the completely new design of the 
main cutting edge. The resulting very sta-
ble cutting edges reduce the mechanical 
loads of the cutting edges. The coating is 
also specially adapted for the machining 
of steel. This significantly increases wear 
resistance when machining steel. The re-
sult of this is very long tool lives. The fast 
and reliable chip removal is also achieved 
by the shape of the main cutting edge, 
that ensures short, tightly rolled chips, 
and by ground chip flutes.

Like the Tritan-Drill-Uni for universal use, 
the Tritan-Drill-Steel has also proven itself 
in difficult drilling situations, for example 
for cross bores or inclined bore entranc-
es. For example, inclined drilling up to 
12° with a length of 5xD can be realised 
without problem.

Tritan-Drill-Steel –
Significantly more cost-effective drilling of steel

AT A GLANCE

 - Specially adapted to steel machining

 - Significantly higher feed rates

 - Long tool life

 - Also suitable for challenging drilling 

situations



HYDRAULIC CHUCK
INNOVATIVE



t

Hydraulic chucks offer some advantages compared with collet chucks. 
Nevertheless, they could not previously be asserted in the 3 mm 
clamping range as the manufacturing of the corresponding chuck 
was elaborate and therefore usually not cost-effective. MAPAL has 
changed this. The tool specialist has developed an innovative hydrau-
lic chuck based on “3D printing” that is already used by Bosch Hom-
burg in the series production of diesel injectors. Here it was quickly 
apparent that: The chuck is more precise and cost-effective than 
clamping systems that were previously available. 



“The new additively manufactured hydraulic chucks 
from MAPAL for the first time allow tools with a 
shank diameter of 3 mm to be directly clamped 
and is more cost-effective than all other previously 
available alternatives.”

Markus Kowollik, person responsible for the machining process of holders for automotive  
injectors at the BOSCH site in Homburg.

“Does this also work for tools with a 
3 mm shank?“, asked Markus Kowollik 
right away when he first heard about the 
additively manufactured hydraulic chucks 
from MAPAL in autumn 2015. As the 
person responsible for the machining pro-
cess of the holders for automotive diesel 
injectors at the Bosch site in Homburg, 
he immediately saw the advantages that 
such a hydraulic chuck would mean for his 
manufacturing.  

At this time the company still used collet 
chucks for clamping tools with a 3 mm 
shank; for example for drilling two fixing 
pin bores in the holders of the diesel 
injector solid carbide step drill with two 
cutting edges from MAPAL. The bore 
diameter of 1.855 mm may only deviate 
by ±0.01 mm here. The radial run-out has 
a tolerance of 0.015 mm which requires 
a corresponding high-quality clamping 
system.  

Collets with several causes for radial 
run-out errors 

In principle a good radial run-out property 
can also be achieved with a conventional 
collet chuck. But different factors can 
endanger process reliability due to the 
design.  

Usually a collet consists of an external 
wedge-shaped sleeve that is radially 
slotted and has a bore for mounting the 
tool shank in the middle. The collet is put 
in a collet holder with suitable internal 
taper to clamp the tool. By tightening a 
union nut with a roller key, the collet is 
pressed in the chuck, compressed and the 
tool is fixed.  

A disadvantage of this clamping con-
cept for precision machining: During the 
machine application, dirt can deposit in 
the grooves between the sleeve, nut and 
chuck or even in the slots of the collet 
and impair the radial run-out. In addition, 
the tool is slightly drawn in the chuck 

during the clamping process that can lead 
to radial run-out errors despite all care. 
It repeatedly happens that micro-cracks 
form in the collet due to use. If the 
clamped tool is then operated in the ma-
chine at high speed - at least 20,000 rpm 
in the case of the fixing pin bore - this 
can also result in radial run-out errors. 

Not least the many components or con-
nections (collet chuck/collet/nut) cause 
inaccuracies that can have a negative 
effect on the radial run-out. They also 
complicate the handling of the clamp-
ing device: The chuck, collet, nut and 
a sealing disc must be 
dismantled 

The “printed” hydraulic chucks are not only reliable and easy 
to handle, they also deliver the lubricant precisely to the 
tool tip by means of decentral cooling channels.
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and individually cleaned after the tool life 
has expired and then mounted for reuse. 
Accordingly, the use of collet chucks is 
time-consuming and cost-intensive in 
practice.  

The factors described and natural wear 
mean for Bosch that the collets must be 
renewed four times a year in average. 

Sought after: Hydraulic chuck for small 
shank diameters 

In this light, it is no surprise that Markus 
Kowollik already presented the question 
concerning alternative usable hydraulic 
chucks to relevant clamping device man-
ufacturers in 2013. After all the clamping 
process is significantly simpler and the 

radial run-out can be more reliably com-
plied with for these. This is because of the 
fundamentally different construction of 
the hydraulic chuck. 
 
Traditionally a hydraulic chuck consists of 
an expanding sleeve that is soldered in the 
clamping range of a chuck body. Channels 
filled with oil are arranged in t



the tool body so that an increased oil pressure presses the ex-
panding sleeve against the tool shank. The oil pressure is set via 
a clamping screw that is connected with a clamping piston. With 
increasing pressure, the expanding sleeve first centres the tool 
shank and then clamps it by further tightening the screw. Unlike 
the collet, the tool is clamped powerfully, uniformly and over 
a large area and is not drawn in. At the same time, the ”collet” 
and “nut” connections are dispensed with and therefore also the 
critical pints where dirt could deposit. In addition the oil and 
expanding sleeve have a damping effect on impact and vibra-
tions. Overall, hydraulic chucks are characterised by improved 
radial run-out properties, simpler handling and higher process 
reliability. 

MAPAL supplies the solution 

“My request to known clamping device providers with regard to 
hydraulic chucks for clamping tools with a shank diameter of 
3 mm came to nothing”, is the way Markus Kowollik summaris-
es the result of his efforts in 2013. The cause could be found in 
the production process used. With a sleeve to be soldered, direct 

clamping of tools with a 3 mm shank can only be implemented 
with an extremely large amount of effort and this means it is not 
cost-effective for many applications. The use of a reducing sleeve 
would involve similar problems as a collet and therefore did not 
come into question. In addition the brazed connection represents 
a vulnerability in the process reliability because temperatures 
above 50 °C are enough to destroy it. 

Consequently, Kowollik responded positively to the announce-
ment from MAPAL that the problem had been solved with the aid 
of additive manufacturing and that, after the HTC (High Torque 
Chuck) for clamping tools with a shank diameter from 6 mm, a 
chuck for directly clamping tools with a shank diameter from 3 
mm had been developed. “MAPAL is a very competent and also 
adventurous partner in the area of additively manufactured 
clamping technology”, is how Markus Kowollik assesses the con-
structive cooperation. 

The advantages of the solution are impressive: As both the clamp-
ing sleeve and the pressure channels are produced with “3D print-
ing”, the soldering joint is dispensed with. This not only means 
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that the chuck withstands significantly higher operating tem-
peratures (up to 170 °C). The clamping range can also be placed 
closer to the chuck tip so that a shorter tool can be used which 
further stabilises the whole system. At the same time MAPAL 
has made use of the possibilities of additive manufacturing to 
peripherally arrange the internal cooling channels. In contrast to 
a collet chuck, the cooling lubricant is no longer distributed over 
a large area but concentrated very specifically on the tool tip. This 
improves the cooling effect and reduces the demand for cooling 
lubricant. 

Saving costs with hydraulic chucks 

After detailed positive tests, the new clamping technology has 
been in series production since December 2016 for drilling one 
pilot bore and two fixing pin bores in a holder of the diesel 
injector on two transfer lines. “It emerged after a short time that 
the new chuck costs less than the clamping system previously 
available just because of much simpler handling and the omission 
of the collets. I also assume that we will achieve further sav-
ings due to the longer tool lives of the tool and chuck”, assesses 
Markus Kowollik. 

The consistently good results have attracted the interest of other 
responsible persons at Bosch. Trials are already running on a 
different transfer line for diesel injectors for automobiles and 
commercial vehicles in Homburg. Implementation is planned at 
the end of the year if the outcome is positive. The same applies in 
the international manufacturing activities for the Bamberg and 
Bursa plants.  

“We are the first plant to use this innovative technology and are 
therefore setting new standards in precision and cost-effective-
ness. This makes us proud. However this is just the beginning 
of the additive manufacturing technology and I am certain that 
additional applications will develop in the future that we do not 
know about today”; concludes Markus Kowollik. n

As a first step, Bosch has acquired 100 of the innovative hydraulic chucks from MAPAL for its 
Homburg production site for the production of holders of diesel injectors. 

In 2016, Bosch manufactured around 12 million diesel injectors in Homburg.



Expert lectures make up the backbone of the MAPAL Dialogue 
symposium. But a visit to the Test Centre of the Research and 
Development division also featured on the programme of this 
year‘s event. This is where MAPAL presents its most recent devel-
opments in practice, including on this occasion the challenging 
machining of stator housings for electrical engines. 

But at the MAPAL Dialogue 2017 it wasn‘t just innovations in the 
field of precision tools that got people talking - there were also 
two notable exhibits of unequal size. A Smart electric drive and 
a BMW i8 had taken up positions on the company grounds, and 
these were surrounded by throngs of spectators in the lecture 
breaks. The shift towards electro mobility is a challenge which 
must be faced both by the automotive manufacturers them-
selves and by the metal machining industry. To discuss this topic, 
around 200 participants attended MAPAL‘s Dialogue symposium 
in Aalen, including manufacturing specialists, users and deci-
sion-makers. “It is hard to make exact predictions in relation to 
electro mobility. But there are concepts, and these are what we 
should be talking about,” observed Dr Jochen Kress, Member of 
the MAPAL Executvie Board, opening the conference. 

Automotive sales rising worldwide

MAPAL hatte Referenten verschiedener Branchen und Fach-
bereiMAPAL had invited speakers from various industries and 
specialist fields in order to provide the widest possible range of 
information. Among those taking part were VDMA (Verband der 
Präzisionswerkzeugindustrie - the Precision Tools Association), 
the drive technology specialist ARADEX, the automotive manu-
facturer BMW and representatives of a number of machine tool 
companies. On one point the panel of experts was unanimous: 
“The trend to electrical vehicles is irreversible.” Nobody however 
can predict precisely as yet how rapidly this development will 
prevail across a broad front. In their view, there are too many 
imponderables - like those connected with the expansion of 
electrical networks, the availability of charging stations, battery 
range and the development of user attitudes. 

Markus Heseding, CEO of the Precision Tools Association, judged 
that the current market share of hybrid and electrical vehicles in 
Germany is currently a little over one percent. Because politicians 
keep demanding zero-emission vehicles, the automotive industry 
is investing above all in further development of the electrical 
engine. “But combustion-based vehicles are not just going to 
disappear,” Heseding is convinced. He believes the number of 
vehicles produced worldwide will increase from its current 93 
million to 120 million in the year 2030 - with combustion-based 
vehicles remaining at the same level, while the proportion of 
e-cars continues to rise. Only after that will the ratio of combus-
tion engines be likely to decline, with a corresponding drop in the 
demand for machined car parts. 

In the view of Dr Jochen Kress, this development represents both 
risks and opportunities for MAPAL. “A car is always going to need 
an engine. As manufacturers of special tools, we benefit from the 
fact that the machining of the housing of electrical engines calls 
for highly complex and demanding tools.” Even if applications in 
the power train area were 
to decline, there would 
still be a whole range of 
other vehicle components 
that would need to be 
processed with precision 
tools. The company, he 
said, is registering steady 
growth - not just in the 
automotive sector but in 
other industries as well, 
like aerospace, medical 
technology, the electron-
ics industry and mould 
making. 

Uncertainty about devel-
opments in the automo-
tive sector is something 

“WE AREN‘T GOING TO  
BE RUNNING OUT OF WORK”

How soon is electro mobility likely to prevail, and what changes will it mean for the metal ma-
chining industry? This question was discussed at the end of June by around 200 persons attend-
ing the MAPAL Dialogue conference. The expert speakers invited cast light on the theme from 
different points of view.

t
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INNOVATIVE TECHNOLOGY IN APPLICATION



that makers of machine tools and pro-
duction systems likewise have to grapple 
with. This emerged from the lectures 
given by Manfred Maier (COO, Maschi-
nenfabrik Gebr. Heller) and Dr Manfred 
Berger (Executive Vice President Global 
Business Development, MAG IAS). Ma-
chine manufacturers are focusing, they 
reported, on versatile machine solutions 
and on extending their product assort-
ments, for example through the inclusion 
of digital services. In addition, Markus 
Vollmer (Manager Project Engineering 
Core Components at CHIRON-Werke) gave 
an account of turn-key solutions for the 
integration of electrical engine parts in 
existing production lines.

Light materials and Rare Earths

Thomas Vetter’s contribution to the con-
ference came from the point of view of a 
drive technology special-
ist. Vetter is CEO of ARA-
DEX, a Swabian company 
focusing on the develop-
ment and production of 
converters and electrical 
engines. The physicist 
highlighted the opportu-
nities connected with the 
electrification of commer-
cial and multi-purpose 
vehicles, and pointed to 
the future need for rare 
earths. “The main source 
of these metals, which are 
used in many electrical 
machines, is China.” He 
also cast light on the effi-
ciency factor of the power 
train in the case of e-cars. 
“Smaller engines with a 
higher RPM will be coming on the market, 
in order to save weight and above all raw 
materials,” is Vetter’s judgment. Reduced 
weight, he pointed out, is associated with 
the extended battery range of e-cars, 
and helps cut the emission of climatically 
damaging CO2 that occurs in vehicles 
with a combustion engine. 

Lightweight design embraces not just the 
engine but the bodywork as well: Chris-

toph Thomann (Mechanical Processing 
CFRP for the BMW Group) addressed this 
topic. The automotive manufacturer BMW 
has succeeded in reducing the weight of 
its current Series 7 models by up to 130 
kilos as compared with their predecessors. 
This is made possible by using a mixture 
of lightweight materials in the passenger 
compartment. BMW uses CFRP in com-
bination with steel and aluminium, as 
Thomann explained. The materials are still 
costly and the processing costs compar-
atively high, he admitted. But BMW is 
researching intensively into cost-effective 
solutions. MAPAL is one of the companies 
it works with in this field. A milling tool is 
now being used to replace the water jet 
method that was favoured in certain areas 
in the past. “This results in significant 
quality improvements, as well as reducing 
production costs,” said Mr Thomann.

After this, Ulrich Krenzer (Managing Di-
rector of MAPAL’s Competence Centre for 
Solid Carbide Tools) gave an account of 
the variety of custom tools for lightweight 
materials, going into their specific prop-
erties and requirements when it comes to 
the choice of the cutting materials. Sieg-
fried Wendel (Director Sales at MAPAL) 
presented a variety of machining solutions 
for the drive train. Whether you are down-
sizing your combustion engine, or opting 

for a hybrid or completely electric solu-
tion, machining skills are definitely a 
commodity in demand. Wendel asserted 
confidently: “We are not going to run 
out of work for a very long time.” The 
MAPAL Dialogue thus brought a wide 
variety of highly promising approaches 
to light. n
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EFFICIENCY  
IMPROVEMENTS  
IN THE MACHINING 
OF TOOL STEELS
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Portugal‘s tool and mould making industry is acknowledged worldwide, and oc-
cupies a top-ranking position within Europe as well, in terms of both quality and 
quantity. The area around the city of Marinha Grande is one of the industry‘s prin-
cipal centres. The intensive competition of companies leads to the rapid devel-
opment and implementation of new ideas and technologies. In this environment 
BM2Tools, a company which specialises in rapid machining services, has been able 
to establish itself successfully in the short space of two years . High-performance 
solid carbide milling cutters from MAPAL played a crucial part in this. 

LEND IMPETUS
TO MOULD MAKING

HIGH-PERFORMANCE  
MILLING CUTTERS



“In our region alone there are something like 350 mould making 
businesses. Anyone who isn‘t able to come up with convincing 
solutions is not going to last long,” says Leandro Ferreira, Head 
of Production at BM2Tools in Marinha Grande, Portugal. 
BM2Tools was founded two years ago, and he was on board from 
the start. The company is one of a group of owner-managed 
medium-sized companies that make injection moulds. BM2Tools 
provides machining services for mould making. The basic mould 
structures, made of sheet or block materials, are first roughed 
and then finished. Contour-creating orders, on the other hand, 
are just roughly machined, the finishing being done subsequent-
ly by the customer. The company‘s CNC machinery includes 
several three-axis milling machines from various manufacturers, 
a five-axis machining centre from Deckel-Maho, two boring 
mills and a grinding machine. Its services extend from planning 
and material procurement to NC programming and final quality 
control. 

For the most part BM2Tools must make its own way on the free 
market. Only 15 percent of its turnover comes from the company 
group itself; the remaining 85 percent is generated by third party 
business. This strategy has proved successful, as demonstrated 
by the growth in turnover of around 60 percent that has been 
achieved since the company was founded.

Maximum efficiency paramount

“In order to stand out against the competition, we have to work 
with maximum efficiency above all,” Ferreira explains. Thus the 
goal is to carry out each order as quickly and cost-effectively as 
possible and to the highest quality standard, though speed is a 
particularly high priority. Among the crucial factors here are the 
precise planning and tracking of all relevant production sequenc-
es, from taking delivery of the customer‘s CAD data, by way of 
the planning and logistics of the resources needed, to the exact 
registration of the current processing status. The company uses 
powerful software for the purpose. In addition, all the machining 
centres are equipped with cameras which document and archive 
the process right round the clock. The data can also be accessed 
online, so Leandro Ferreira can use his Smartphone at any time 
to find out about the current status of processing on each one 
of his machines. There are plans for extending this possibility to 
customers as a service, so that they can follow the processing 
status of their project directly online.  

With tools only the best is good enough

In mould making, you are exclusively involved with high-strength 
materials having a tensile strength ranging from 700 to 1,600 N/
mm², Ferreira reports. The machining of such materials makes 
extreme demands on the quality of the tools. For this reason, 
since its beginnings the company has worked in close partnership 
with the MAPAL Group and its Portuguese representative Alamo 
Ferramentas. The solid carbide tools used have proved so effec-
tive that in just two years the ratio between indexable insert 
tools and solid carbide designs has reversed - from an original 
ratio of 70/30 to its present 30/70 status. For every combination 
of workpiece material, tool and machine, the best machining 
parameters had to be worked out. This called for numerous trials, 
sometimes involving disappointments. The insights acquired in 

Picture top: An adapted NC programming system is crucial for the efficiency of machining. 
The software supplier Mastercam has developed special modules for BM2Tools, as a basis  
for optimising the use of MAPAL‘s milling cutters.  

Picture bottom: Side pockets on mould frames which have been milled with the  
OptiMill-Uni-HPC-Pocket.

Time gained: After drilling a pilot bore, the entire middle sector of the sheet can be milled out 
in one machining step thanks to the use of MAPAL‘s trochoidal milling cutters.
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the process were implemented in the most 
suitable machining strategies. The totality of 
these developments, carried on by both sides 
systematically and in the long term, has given 
rise to sometimes quite spectacular perfor-
mance improvements.

Progress with trochoidal milling cutters…

“Trochoidal milling cutters are used above all for 
the machining of external contours, pilot bores 
and other breakthroughs in ejector steering 
plates,” Ferreira says. The steering plates that 
have to be machined consist of 1.1730 (C 45 
W) steel, with a strength of 700 N/mm². In trochoidal milling the 
full length of the radial cutting edges of the tool is used, the tool 
moving along “intelligent” paths in order to limit the radial ma-
terial removal rate to a low value. This brings about a significant 
reduction of the load on the machine and the tool, which in turn 
leads to significantly higher cutting data. These advantages are 
particularly important in the machining of high-strength mate-
rials. In the present case, MAPAL‘s OptiMill-PM-Trochoid is used. 
The tool‘s five cutting edges, combined with optimised unequal 
spacing and a precision-balanced front part, result in minimal 
stress on the spindle while at the time ensuring longer tool life. 
With external contours, the milling cutters work from the side 
edge into the workpiece; in the case of breakthroughs a pilot 
bore is first made, which the milling cutter then takes as a basis 
for creating the desired contour. The results achieved speak for 
themselves. An ejector steering plate that would have taken ten 
machine hours in the past can now be dealt with in just one hour. 

…and with improved pocket milling tools

“The new OptiMill-Uni-HPC-Pocket milling cutters have proved 
highly effective for machining 
pockets and bores in mould 
frames for instance,” Leandro 
Ferreira reports. These consist of 
1.2311 (40CrMnMo7) hot work 
tool steel having a strength of 
1,000 N/mm². The pockets may 
need to be cut out for locking 
mechanisms or mould inserts, for 
example; or bore openings for 
tempering media may have to be 
machined. This frequently calls 
for lengthy ramping processes 
or the insertion of pilot bores, 
with time being wasted accord-
ingly on the change of tools. 
MAPAL has developed its new 
OptiMill-Uni-HPC-Pocket solid 

carbide milling cutter as a tool for economical all-round machin-
ing. It comes with an innovative face geometry comprising an 
integrated drill tip. It also has three large chip spaces as a basis 
for optimised chip removal. A special cutting edge preparation, 
with a wear-resistant coating and a ductile carbide substrate, 
moreover guarantees long tool lives. The tool is suitable for an 
angle entry of up to 45 degrees, for helix milling and even for 
grooving. 

These tools have achieved equally outstanding results. A year 
ago, for example, three hours were needed to make four side 
pockets for mould locking. Today the machining can be accom-
plished in just 20 minutes. The overall machining time for the 
mould frame has been reduced from the former ten or twelve 
hours to just five hours today. The company now uses MAPAL 
tools exclusively for this kind of task, Ferreira says.

Advantages from partnership

“These advances would not have been possible without the 
expert support and speedy response times we have had from 
MAPAL and its Portuguese representation, Alamo Ferramentas,” 
says Ferreira in summing up. From the start, MAPAL showed 
itself to be a fully qualified and helpful partner. 

The resulting changeovers in the tool department have given 
BM2Tools improved grounds for calculation. But even more 
importantly, they can now respond to the market‘s needs much 
more rapidly than before. As is well known, however, ideal results 
do not just depend on the tool itself, but also on interaction with 
the machine tool. No supplier can know the machines on which 
his tools are used as well as the customer himself does. “Here 
Leandro Ferreira was the driving force,” Rui Moreira, Managing 
Director of Alamo Ferramentas, tells us. “For him, good was never 
good enough. He always wanted to try out new things, push 
boundaries and achieve even better results.” n

The successful team (from right to left): Leandro Ferreira (Head of Production, BM2Tools), 
Alexander Scholz (Product Specialist solid carbide tools, MAPAL) and Rui Moreira (Managing 
Director, Alamo Ferramentas), behind them an ejector steering plate in the working area of a 
machine tool.



MAPAL Hiteco celebrated the opening of 
its new corporate headquarters with a 
grand ceremony to which some 350 guests 
were invited. High-ranking representatives 
of industry and politics, delegates from 
the Korean Industrial Complex Corporation 
(KICC), the Korea Tools Industry Cooperati-
ve (KTIC), MAPAL‘s head office in Germany 
and MAPAL branches in Asia, as well as 
numerous business partners and customers, 
attended the event in Siheung-si. 

In his opening address, Joo-Suk Park (Mana-
ging Director of MAPAL Hiteco) presented a 
number of impressive facts about the compa-
ny. The completion of the new building, Park 
said, marks a turning point in MAPAL Hiteco‘s 
25 years of history. „We are on the verge of a 
new era,“ he stated. „With this expansion of 
production capacity we have created an ex-
cellent basis for further growth, and are now 
in a position to meet the rising expectations 
of our customers to the full.“

Dr Jochen Kress (member of the MAPAL 
Management Board) was equally delighted 
with the successful completion of the new 
building. It constitutes a visible sign, he 
said, of the constant upward development 
of MAPAL Hiteco. Dr Kress expressed his 
thanks for the cordial relations between 
MAPAL Hiteco and MAPAL Germany. 
„Right from the start, our partnership has 
been characterised by exceptional fairness, 
respect and mutual esteem,“ he said.

In South Korea, MAPAL has created a real showcase building. In Siheung-si, just an hour‘s
drive from the international airport in Incheon, MAPAL Hiteco recently moved into its new
corporate head office. The impressive complex was opened with a ceremony on the 26th May.

MAPAL HITECO MOVES INTO NEW HEADQUARTERS

A NEW ERA
TO 
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A NEW ERA

The new corporate grounds of MAPAL Hite-
co comprises of an area of 17,000 square 
metres. The two-part complex consists of a 
prestigious administrative building, and an 
ultra-modern production plant to the rear 
of the corporate grounds. The production 
department includes three manufactu-
ring lines with a total of 165 machines. 
A parking deck has been created on the 
roof. There are around 300 employees, 110 
of them working in production. All have 
been given an ultra-modern and highly 
efficient place to work in. In the course 
of the building project, the company has 
extended its pool of machinery and equip-
ment and implemented measures for the 
improvement of its production and logistics 
processes. Both the building structure and 
the machinery facilities have been 

planned with modern energy standards in 
mind, and meet all the requirements of 
the „green factory“. The building generates 
its own power with the help of a photo-
voltaic system.

MAPAL Hiteco offers its Korean customers 
MAPAL‘s entire range of goods and ser-
vices. PCD and solid carbide custom tools 
are produced directly on site. Besides the 
corporate headquarters in Siheung-si, not 
far from Seoul, there are seven sales agen-
cies and service offices throughout the 
country offering advice and technical sup-
port to customers, as well as a regrinding 
centre. These are located in the provinces 
of Pyeongtaek-si, Jeonbuk, Jeonju-si, 
Ulsan, Daegu, Kyungnam, Changwon and 
Busan. n

The day before the opening ceremony saw the commissioning of MAPAL Hiteco‘s new audi-
torium. Sales specialists from MAPAL‘s branches in Thailand, Malaysia, Singapore, Indonesia, 
Australia, Taiwan, China, Japan and South Korea came together here for the Asia Sales Mee-
ting 2017. They were among the first visitors to be given a guided tour of the new building. 

Floral decorated sacks of rice surround 
the perimeter of the new building. Guests 
donate rice for the needy instead of the 
customary inaugurations gifts.



One man shows red: MAPAL expects good market opportunities with the latest version of the 
face milling head classic from the “Power” series. Here Managing Director Christian Molch 
presents a face milling head from the ECO series.



CONSTANTLY REDEFINING  
WHAT IS POSSIBLE IS  
OUR PASSION.

MAPAL always responds to increasing 
time and quality specifications when ma-
chining lightweight materials with new 
progressive tool solutions. How the PCD 
specialist makes use of its experiences 
here is explained by Christian Molch and 
Leander Bolz.

Guest article by Frank Pfeiffer, “WB Werkstatt + Betrieb“ magazine, published at Carl Hanser Verlag
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It seems that overcoming limits is increasingly difficult for 
people. Technology has a significant advantage here. Especially 
in machining production, it can be noted that classic process 
limits are becoming blurred as what was previously impossible is 
becoming possible.

MAPAL is a protagonist among those companies that reflect this. 
The Competence Centre for PCD tools in Pforzheim is specialised 
in the production of high-precision and complex PCD custom 
tools for drilling, boring/countersinking, milling and reaming as 
well as highly accurate adjustable PCD face milling tool systems 
based on polycrystalline diamond (PCD), a cutting material with 
which non-ferrous materials can be efficiently machined.

The competence centre has been growing for years – on the one 
hand because of the increasing need for tools for aluminium 
machining in the automotive industry, but primarily due to the 
wealth of ideas from its employees who always come up with 
progressive tool solutions. What the latest products are able to 
achieve is explained below.

Start of the automotive aluminium boom triggers continual 
growth

Synthetic diamond was first presented in 1957 by General Electric 
in an economically usable form. The polycrystalline version PCD 
followed a good ten years later. When the resourceful toolmaker 

Werner Stief founded his company WWS in 1980, he wanted to 
put his enthusiasm for this cutting material that was still exotic at 
the time into practice with specific products. He got to know PCD 
during his work in a diamond tool factory and saw the opportuni-
ties that presented themselves from its machining characteristics 
– that were many times better compared with natural diamond.

The first successes for WWS were gained with delicate tools for 
the jewellery industry traditionally based in Pforzheim, but soon 
manufacturing operations started to develop for a more important 
customer base. Christian Molch, who followed the PCD pioneer 
Werner Stief as managing director in 2010, looks back: “Already 
in the eighties, more and more rotating tools were being manu-
factured by us. Then at the start of the nineties, the triumph of 
aluminium began as a material for engine assemblies and later 
chassis assemblies in the automotive industry. The company ben-
efited enormously from this.” The introduction of highly accurate 
turning and automatically interchangeable HSK connections as 
well as the increasing capabilities of machine tools also had a 
positive effect.

In 1994 when a business partner, the global MAPAL Group from 
Aalen, took over WWS, growth accelerated, as now sales with a 
broader base were possible. And research and development also 
operated with increased capacity. A manifestation of the good 
business performance were the site expansions in 2001, 2008  
and 2015.

Compact PCD solutions: Hybrid tool for the drilling/milling/complete machining of frame components (left), complex 
circular milling cutter for transmission housings (2nd from left and centre), special chamfering milling cutter for dome 
machining (2nd from right) as well as universal face milling head (right).

46 | MAPAL IMPULSE 64



“One-shot” and combined machining significantly reduce the 
costs per part

“More than 500 employees currently work here on an area of 
around 16,000 square metres”, says Christian Molch. “We are 
the largest engineering and production site for PCD tools in 
the world. PCD tools are manufactured at eleven other sites of 
the MAPAL Group across the world.” As the competence centre 
for PCD tool, the responsibility extends beyond manufacturing. 
Rather it covers process and tool design, actual manufacturing 
and service. “The latter includes reconditioning as a PCD tool can 
be refitted at least five times under normal circumstances, in 
many cases considerably more often – an important profitability 
factor.”

Which customers helped the MAPAL competence 
centre with this advancement?

“Our customers are companies that machine large 
quantities of non-ferrous metal parts, primarily from the 
automotive industry, but increasingly from the aero-
space industry, armature industry and fittings industry”, 
reports Leander Bolz, the Sales Manager for PCD tools. 

The achievable efficiency increase very quickly justified the high 
price of a PCD tool. “When the customer completely machines a 
bore with a special tool designed by us with so-called one-shot 
or combination machining strategy, then he can significantly 
shorten the cycle and set-up times and reduce his costs per part”, 
explains Christian Molch.

And there are hardly any limits set for the complexity of these 
tools thanks to modern CAD, erosion, tool grinding and laser 
technology; their performance also increases. Once again this 
illustrates the range of current products with which MAPAL 
wants to expand its own market position in the PCD sector. This 
includes a series of milling cutters for high-volume machining 
called SPM (Structural Part Machining). Due to the improved 
embedding of the PCD, SPM milling cutters are more stable 
than their predecessors. The conical shape of the groove design 
increases the rigidity and predestines it for the machining of 
pockets, primarily on integral components for the aerospace sec-
tor. Leander Bolz: “There are no notching effects or protrusions, 
corners or leading edges in the chip flute. We have designed the 
rake angle positively and increased the axis angle; the smooth, 
low-vibration cut improves the surface quality.” A material 
removal rate of over 8 l/min – a normal unit in the aerospace 

“When the customer completely machines a bore with a 
special tool designed by us, he can significantly shorten the 
cycle and set-up times and reduce costs per part”.

Christian Molch, Managing Director of the MAPAL Centre of Competence PCD tools

“Our basic idea of boring, milling, chamfering and fin-
ishing with one PCD tool instead of several conventional 
individual tools can be varied virtually without limit”.

Leander Bolz, Sales Manager PCD tools

Gastbeitrag | Frank Pfeiffer, WB Werkstatt + Betrieb, Carl Hanser Verlag
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industry – for a 32 mm diameter is an excellent value. Polished 
chip spaces for effective chip removal and a power requirement 
reduced by 15 percent are other features of the milling cutter 
that is now also being adopted in other sectors.

For the integration of several work stages in one tool, there is 
a new PCD chamfering milling cutter that the company from 
Pforzheim has specially designed for machining hose connections 
in the automotive industry. “With this combination tool with 
a monoblock design, the complete connection contour can be 
manufactured”; explains Christian Molch. “As the tool has been 
optimised with regard to rigidity, we could once again increase 
the possible cutting speed and also improve the machining qual-
ity in the process; the cycle time is shortened by around 23 per-
cent. In addition the customer saves costs for quality assurance 
and handling costs are also reduced.” Machining is performed at 
a spindle speed of 8,500 RPM and a feed per tooth of 0.16 m/
revolution.

In particular the expertise available at the Pforzheim site is 
evident with the example of complex circular tools with which 
the main path and the output bore of transmission cases can be 
completely machined in one machining step. Process parameters 
such as a feed per tooth of 0.075 mm/revolution at a spindle 
speed of 7,500 RPM to generate the main path as well as 0.1 
mm/revolution and 3,800 RPM (circular milling) and 4,500 RPM 
(diameter turning) for the bore machining bring about a highly 
efficient large series process.

The developers of MAPAL have devised an additional clever solu-
tion to introduce fixing bores in car engine frame components 
made of cast iron aluminium with dry machining and robot as-
sistance: a hybrid tool that combines drilling and milling as well 
as pre-machining and fine machining. Leander Bolz: “We have 
tipped the front, heavily wearing part with inexpensive carbide 
ISO indexable inserts and pre-machine the bore with it. In con-
trast, the rear part for finishing the internal contour and shoulder 

is equipped with brazed PCD inserts with a long tool life.” This 
demonstrates how the procedures are merged. “Today milling 
also means combining”, says Bolz. Milling is achieved at 3,800 
RPM and with a feed per tooth of 0.1 mm/revolution, drilling at 
480 RPM with a feed per tooth of 0.08 mm/revolution.

Spiral milling cutter with five cutting edges for CFRP and 
GFRP machining

In addition to the above-mentioned SPM milling cutters, the 
developers have adapted another PCD tool to the needs of the 
aerospace industry: a spiral milling cutter with five cutting edges 
for machining composite materials such as CFRP and GFRP. Here 
the PCD is not soldered but sintered in the tool body. “Due to 
its tubular design, an infinite number of chip flute forms and 
alignments are theoretically possible”, explains Leander Bolz. 
“Spiralising reduces the cutting forces, improves chip transport 
and increases tool life. 
Five cutting edges 
instead of the usual 
four make the milling 
cutter fast.” Other ad-
vantages include the 
clean cut in the fibres 
typical for PCD cutting 
edges, the negligible 
risk of the formation 
of built-up edges and 
material adhesion as 
well as the re-grinding 
capability.

While not a custom 
tool, the further de-
velopment of the red 
“Power” face mill-
ing cutter is no less 

PCD milling cutter from the SPM series in action. Its high material removal rate and 
the reduced power requirement at the spindle have a cost-reducing effect particular-
ly when machining integral parts for the aerospace industry.
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remarkable: a new generation for semi-machining based on 
the established MAPAL setting system, according to MAPAL. 
The face milling cutter is a classic in the small-batch series 
production and is now more compact and easier to handle 
than previously. In the new tool optimised by FEM, the chip 
former is integrated in the milling cartridge and the cooling 
lubricant no longer reaches the cutting point from a central 
opening but from each individual cutting edge. According 
to Bolz, the first tests at an automotive customer gave rise 
to a “very positive” surface finish and the evenness achieved 
excellent values. “The customer also appreciates that the 
very good chip formation and the defined chip transport 
kept the part clean,” says the sales manager. The tool is very 
smooth-running due to its small cutting edge overhang and 
is also suitable for MQL are dry machining. 

With all these innovations, MAPAL is constantly pursuing 
one goal - to offer cost-optimised manufacturing solutions 
with a high part quality and process reliability to customers 
in the mass production and high-volume machining indus-
try. Durable PCD paired with intelligent tool design versions 
constantly offer new possibilities for this. “Our basic idea of 
boring, milling, chamfering and finishing with one PCD tool 
instead of several conventional individual tools can be varied 
virtually without limit”, says Leander Bolz. And Christian 
Molch sums up: “The problems of our customers spur us on to 
design more sophisticated tool solutions and further expand 
our service. And we do this gladly. We can justifiably claim: 
Constantly redefining what is possible is our passion”. n

Gastbeitrag | Frank Pfeiffer, WB Werkstatt + Betrieb, Carl Hanser Verlag

Christian Molch and Leander Bolz examine a complex milling tool for the complete machining of form elements on automotive transmission cases. 



MORE SPEED WITH THE  

AND  

TRITAN-DRILL 

MEGA-SPEED-DRILL-IRON 
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The customer produces large quantities of the 
parts from GJV450 for six-cylinder engines. The 
cycle times of the individual machining steps were 
the focus of optimisation measures. Unsurprising-
ly, the users showed great interest in the potential 
applications of the Tritan-Drill presented by MAPAL 
specialist Norbert Zimmermann. The drill with three 
cuttings edges offers a greater bore capacity and 
tool life distance as well as lower machining costs 
compared to its counterpart with two cutting edges. 
This is because the Tritan-Drill enables drilling at a 
much higher feed rate and offers process reliabili-
ty and high performance in one. These results are 
achieved thanks in part to the innovative geometry 
that gives rise to optimum chip removal and a low 
cutting pressure.

The persons in charge quickly decided to test the 
Tritan-Drill for two stepped core bores into the cyl-
inder head. In addition, a MEGA-Speed-Drill-Iron 
was used to bore a smaller core bore with a relatively 
large step. The tests were a great success: all three 
bore tests resulted in significant time savings, which 
prompted the customer to switch to the MAPAL 
tools.

Feed rate: +175 %

For the first core bore, a Tritan-Drill with a coun-
tersink step and a diameter of 8.50/12.00 mm is 
used. Until recently, the through bore was drilled at 
a spindle speed of 3,000 RPM and a feed rate of 900 
mm/min. With the Tritan-Drill, the feed rate could be 
increased by 175 per cent to 2,471 mm/min.

Feed rate: +126 %

In the second case, a Tritan-Drill with a diameter of 
10.20/14.00 mm is used to drill and countersink a 
blind bore. In this case too the high-performance 
tool was able to more than double the feed rate of 
previously 1,060 mm/min to 2,403 mm/min.  

Feed rate: +50 %

A stepped MEGA-Speed-Drill-Iron with a diameter 
of 5.00/8.00 mm is used to drill a smaller blind bore 
with countersinking step. The high-performance 
drill has been optimised for cast machining, fea-
tures a special geometry, three guiding chamfers, 
an uneven pitch and a special corner radius. Pol-
ished surfaces of the chip spaces combined with 
a PVD coating (TiAIN) provide for reduced friction 
between the part and tool. At a machine spindle 
speed of 6,000 RPM and a cutting speed of 94.20 
m/min, the feed rate could be increased by 50 per-
cent to 1,800 mm/min compared to the tool previ-
ously in use.

“With our tools, we enable machines to operate at 
their full capacity”, explains Norbert Zimmermann, 
MAPAL Product Specialist for solid carbide tools. “In 
total, we were able to reduce the machining time by 
more than 40 seconds with our three tools. For our 
customer this was reason enough to switch nine 
additional machining operations performed on the 
cylinder head to MAPAL solid carbide tools.” n

MAPAL HAS BEEN ABLE TO SIGNIFICANTLY  

INCREASE THE PRODUCTIVITY 
OF A MANUFACTURER OF CYLINDER HEADS 
USED IN LORRIES.



The first technology day at the competence centre for Actuating and ISO tools in Eppingen

SUCCESSFUL PREMIERE

MAPAL‘s Competence Centre in Eppingen, which specialises 
in actuating tools and tools with ISO elements, was visited in 
May by 90 invited customers. They were treated to a Techno-
logy Day, in the course of which they were able to find out 
about MAPAL‘s product range and the manufacturing capaci-
ties of the plant, opened just recently in 2016. 

When machining centres and complex machining procedures come 
together, the trend today is toward the use of actuating tools. 
Whether these are just mechanical or used in connection with the 
TOOLTRONIC drive module, these intelligent tools have great poten-
tial and versatility, extending from complex drilling operations to 
non-circular turning procedures. 
So this Technology Day at the Competence Centre for Actuating and 
ISO Tools attracted a lot of interest, and was attended by around 90 
customers from different industrial sectors. MAPAL reopened the 

branch at the start of 2016, combining and at the same time expan-
ding the manufacturing facilities of its plants previously situated 
in Sinsheim and Vaihingen. The Managing Directors of the Compe-
tence Centre, Patrick Fabry and Alexander Krause, together with Dr 
Michael Fried, member of the MAPAL Management Board, answered 
questions from the audience. Mr Fabry and Mr Krause also gave 
lectures on the construction of actuated tools, and explained to the 
visitors the manufacturing depth of the Eppingen plant. 
On a tour of the production department during working hours, the 
visitors then had the opportunity of observing the great bandwidth 
of actuating tools manufactured by the MAPAL subsidiary. The ran-
ge is comprehensive, extending from a small actuating tool of 20 
millimetre dimensions to a facing head of one metre diameter. „The 
greater part of the tools are still being made for the automotive 
sector, but we also supply the oil, pumps and aerospace industries,“ 
reported Mr Fabry, whose role includes responsibility for sales.
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The first technology day at the competence centre for Actuating and ISO tools in Eppingen

Insights into development and production 

Every tool is individually tailored to the customer‘s requirements, 
being manufactured with maximum precision in a highly elaborate 
process, Fabry stated. Head of Production Alexander Krause added: 
„In connection with the move to Eppingen, we naturally upgraded 
all the facilities. The new site of course gave us plenty of space, so 
we were able to reorganise our manufacturing and logistics proces-
ses entirely under the auspices of a Lean Management system, and 
adjust them to our steadily growing volume of production.“ 

Trust based on competence 

The Technology Day also included an exhibition of specialist equip-
ment. Engineers and technicians of the Competence Centre de-
monstrated various parts - for example, an engine block or a gear 

housing - to illustrate rational process solutions based on the use 
of actuating tools. The ensuing discussions then revolved for the 
most part around concrete projects of the users, and the question 
whether and how a conventional tool can be replaced by an actu-
ating tool. Besides the exhibited components, the visitors‘ interest 
was also drawn to the technical drawings on show. „We wanted to 
give an impression of the complexity of the planning, manufactu-
ring and assembly activities that stand behind our tools,“ Patrick 
Fabry said. 

The managing directors put in an appearance at the Technology Day 
with the intention of boosting confidence in the competence and 
power to deliver of the Eppingen plant. This aim has certainly been 
achieved, Mr Fabry says - „We notice it from the rising number of 
project enquiries.“ n



ONLY THE BEST  
FOR THE HIP
OptiMill-Titan-Trochoid for 
supreme surface quality 
in hip joints
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Hip operations are among the commonest surgical operations 
carried out in Germany. In many cases the doctors replace the 
hip with an artificial one. In 2014 alone, around 219,000 people 
throughout Germany were given a new hip joint, so recovering 
their freedom of mobility without pain. The artificial joints, 
which are generally implanted in a minimally invasive operation, 
are mostly made of a titanium alloys (a forged alloy like TiAl6V4 
for instance). This is because titanium has an excellent degree 
of biological tolerance and exhibits a high degree of fatigue 
strength even under moist conditions, as when in contact with 
bodily fluids. In addition, the material is corrosion-resistant even 
in oxidising media. 

Artificial hip joints consist of a hip stem and a head. They are 
available in different sizes and different variants, from which the 

physician selects in dependence on the needs of the individual 
case and the degree to which the joint is damaged. In this way it 
is possible to cement the artificial joint in place; or else you can 
resort to cement-free implant technology. In this case the hip 
stem is partly polished and partly coated. The coating brings it 
about that the joint grows into place of its own accord.

Machining challenges

A manufacturer of artificial hip joints was in search of a new 
partner for the machining of his hip stems for cement-free 
implantation. The manufacturer makes 2,000 of these hip stems 
every month. Both the material used, the ultra-hard titanium alloy 
TiAl6V4, and the exceptionally high standards of the medical tech-
nology industry present exceptional challenges for the machining. t

Photo: istockphoto | santypan



The manufacturer of hip prostheses uses the OptiMill-Titan-Trochoid  
for trimming, roughing and finishing.

The hip stems are pre-forged. This results in a burr which calls 
for subsequent further machining: the trimming of the contour. 
Whereas this used to be done by hand, today the part is general-
ly milled. Apart from the trimming of the outer contour, the sur-
face of the component must be first roughed and then finished.

In the past, the manufacturer relied on the milling tools of a 
competitor. These however were unable to achieve the required 
surface quality and average roughness value of Ra = 0.8 µm. 
So after milling, a lengthy process of polishing was necessary. 
Consequently MAPAL was asked if it could supply a tool which 
would not only trim the contour but also rough and then finish 
the surface. Any corrugation of the surface, such as had been a 
standard occurrence in the past, was also to be avoided. Some 
sections of the hip stem are polished by hand. For this reason, 
when milling the finished surface must be produced in such a 
way that the final surface and definitive contour can be achieved 
by polishing with a maximum material abrasion of 10-20 µm. 

One milling cutter for trimming, roughing and finishing

MAPAL came up with the 12 mm diameter coated OptiMill-Ti-
tan-Trochoid solid carbide milling cutter, which proved to be 
the ideal tool for this application. “The customer can use the 
same milling cutter for trimming, roughing and finishing”, says 
Matthias Schmidt, MAPAL’s product specialist for solid carbide 
tools. A specially designed unequal spacing (EU spacing) of the 
five cutting edges of the milling cutter, in combination with an 
innovative geometry of the cutting wedge, reduces vibrations. 
Balancing (balancing quality 2.5) undertaken during the manu-
facturing process further reduces the risk of vibration. The ge-
ometry of the milling cutter is moreover designed in such a way 
that the machining force is reduced and the thermomechanical 
stress is kept low. This is all the more important because titani-
um has very poor thermal conductivity and the heat generated 
in machining remains on the contact face of the tool. For this 
reason, the milling cutter has been given a temperature-resist-
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ant PVD coating. Along with the geometry and the coating, the 
machine’s own cooling system is another important element. So 
machining is carried on with the help of a special cooling lubri-
cant, which helps prevent the system’s becoming overheated. If 
titanium were to become overheated, there would be the risk of 
its welding with the tool.  

Effective machining with the OptiMill-Titan-Trochoid

The hip stem is roughed in parallel feed with a cutting speed of 
120 m/min and a feed rate of 1,400 mm/min. Here the materi-
al is removed with a cutting depth of 12 mm (ap) and a radial 
material removal rate of 1 mm (ae). In the finishing process, the 
material is likewise removed with a cutting depth ap of 12 mm, 
though in this case with a radial material removal rate ae of just 
0.2 mm. Here the work is carried out with a cutting speed of 90 
m/min and a feed rate of 500 mm/min. 

The results achieved by machining with the MAPAL tool have 
impressed the customer. “The requisite surface quality is reliably 
achieved, no milling markings are visible and there are no vibra-
tions”, says Schmidt with satisfaction. The customer can thus 
dispense with manual polishing in the subsequent processing. In 
addition, it has proved possible to increase the machining values 
in comparison with the tool of the competing company, and so 
reduce machining times. With the MAPAL tool the cutting speed 
for roughing and finishing is around 70 and 30 percent higher 
respectively; feed rates are correspondingly raised by 40 and 25 
percent. The customer is so pleased with the milling cutter that 
he is now using it not just for hip joints but to machine his bone 
plates as well. n

Every year, around 219,000 hip operations are carried out  
in Germany
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DER TURBOTHE  TURBO

Mounting tool from MAPAL, fitted with a 
roughing indexable insert and a finishing 
indexable insert. 

FOR PRECISE TURNING
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In many cases, electrically driven facing slide tools achieve a higher accuracy 
than their mechanical counterparts. For this reason, using the TOOLTRONIC 
electronic drive unit from MAPAL is particularly worthwhile when it comes to 
the highest precision. For example, when machining the turbine wheel contours 
of turbocharger housings made of cast steel. With the electromechanical tool 
system, tight tolerance specifications can also be complied with in large-scale 
production - and virtually maintenance-free.

As formula 1 cars, and shortly after series-produced cars with 
turbocharging, came onto the market at the start of the 70s, the 
term turbo was soon a synonym for high power as well as for 
distinct high fuel consumption. The high exhaust temperatures of 
the petrol engine of up to 1,050°C that had a negative effect on 
the reliability and longevity of the engines also played a role: The 
technology quickly disappeared from the glossy catalogues of car 
producers.  

High-tech turbocharger for petrol motors

Numerous technical further developments such as sophisticated 
electronic engine controllers, new cast alloys and innovative 

production processes have led to the terrific comeback of the 
turbocharger. Current trends such as the downsizing of engines 
reinforce its importance. 

Daimler AG helped shape the technology early on. One of the 
biggest challenges for the production of turbocharger housings 
is the design of the contour for the turbine wheel. It must be 
designed with the highest accuracy. Only then can the turbo-
charger convert the energy of the hot exhaust gas flow with the 
highest efficiency into kinetic energy for the supply of additional 
fresh air (charging) in the combustion chamber of the engine 
and achieve a long service life. The task is complicated by the 
cast steel alloy used that is particularly heat-resistant and 
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therefore difficult to machine. Compared with turbochargers for 
diesel engines, the exhaust gas temperature is around 200 °C 
higher.

Housing machining in two clamping situations

Machining of the turbocharger housings for the four-cylinder 
and six-cylinder engines of the car manufacturer has been taken 
over by the plant in Untertürkheim as the leading site for the 
powertrain production network of Daimler. The heart of each 
machining line is made up of two production modules. They are 
used to completely machine the turbocharger housing in just 
two clamping situations with minimum quantity lubrication. The 
special feature of these machines is that the work table with fix-
ture and workpiece is guided to the tool and not the tool to the 
workpiece as is the case for a machining centre. As all required 
tools are arranged in the working area at defined positions, tool 
changing times are dispensed with. In addition the clamping and 
drive system can be matched to the respective tool. The tools are 
actually available as a pair for the function modules for turbo-
charger housing machining because two housings are clamped 
and machined in parallel. 

In the first clamping situation, the housing is machined from the 
side to which the bearing housing (also called central or fuselage 
group) is subsequently flanged with the moving part. The preci-
sion of the seat for the turbine wheel is crucial here as not only 
the efficiency of the turbine but the dimensions for the remain-
ing machining are defined by it. 

Precise turning with TOOLTRONIC

To create the internal contour it is necessary to first rough and 
then finish a bore in which the turbine wheel will subsequently 
turn. Here the diameter has a tolerance of +/-25 µm and the 
shape accuracy of the radius has a tolerance of +/-20 µm. In 
addition, an undercut must be created and a facing area that is 
larger than the bore diameter must be realised. 

As the required accuracy cannot be achieved with a conven-
tional milling process or a mechanically driven facing slide, 
in this case the TOOLTRONIC electronic drive unit is used as a 
spindle installation combined with a linear actuating tool. Due 
to the electronic control, the tool system can be used as a full 
additional NC axis – with corresponding dynamics and control-

The heart of the machining lines is made up of the produc-
tion modules with fixed rotating tools for MQL machining. 
The work table guides the workpieces to the tool and moves 
along the tool tracks. 

60 | MAPAL IMPULSE 64



lability when turning on special machines or machining centres 
is implemented. It is decisive for the persons responsible for 
the application at Daimler AG that the electromechanical tool 
system is far superior with regards to accuracy compared to 
mechanically driven facing slide tools. The mounting tool in this 
case is fitted with two indexable inserts, one for roughing and 
one for finishing. n

Turbocharger housing for petrol engines 
cast and machined by Daimler AG at the 
leading site for the powertrain production 
network in Untertürkheim. 

With TOOLTRONIC, higher levels of accuracy can be achieved than with mechanically driven 
actuating tools as is required by Daimler AG for turbine wheel fits.



Almost every rotating mechanism requires gear wheels. This is true for the smallest watches as well as cars or 
the huge earth-moving machines in the mining industry. Simple designs are often manufactured from plastic or 
sheet metal. In contrast, high-quality products are almost exclusively produced by machining cast iron or forging 
blanks. Essential properties of gear wheel transmissions such as efficiency, durability or noise emission depend on 
the precision of the serrations. The machines used for their manufacture must therefore meet very high accuracy 
requirements. For this, the machine manufacturer must deal intensively with all the details of the effect chain of 
gear wheel machining. For tools for gear shaping, Liebherr-Verzahntechnik GmbH therefore relies on play-free 
hydraulic chucks.

“Our area of specialisation are machines for the manufacture of 
gear wheels with a diameter range of 10 mm up to 16 m”, says 
engineer Dieter Lange, Group Manager for Development, Design, 
Automation and Fixtures at Liebherr-Verzahntechnik GmbH in 
Kempten. Customers come from a wide range of industries from 
automobile producers to manufacturers of large cranes, mining 
equipment or wind turbines. The demands are very high and cov-
er all aspects including product quality, throughput performance 
of the machine and safeguarding the agreed cost-effectiveness. 
In this highly competitive market, Liebherr-Verzahntechnik GmbH 
has been able to take a top position among the market and 
technology leaders worldwide. Together with the high quality of 
the machines, an essential factor for this was also comprehensive 
and fast service. Furthermore, the company not only supplies 
machines but also plans and realises the complete manufactur-

ing process including engineering, tools and automation from a 
single source and is responsible to the customer for this. 

Gear shaping...

“A few years ago, we reached the limits of achievable accuracy 
for our machines with the state-of-the-art at the time”, remem-
bers Lange. Gear shaping is primarily used when the application 
of otherwise frequently used milling and grinding tools is not 
possible, for example for internal serrations or when the run-out 
of rotating tools is impaired by interfering edges. During shaping, 
a tool shaped as a gear wheel whose teeth have the desired pro-
file is pressed in the axial direction through the sprocket, whereby 
chips are removed. As a result of constant lifting movements with 
a slow rotation of the tool and sprocket, a serration gradually 

The slew ring of the Liebherr LR 13000 – the world’s strongest crawler crane with a conventional design with a 3,000 t load capacity and a stroke height up to 245 m – can sustain enormous loads.



PARTNERSHIP-BASED  
DEVELOPMENT
OF CLAMPING DEVICE AND MACHINE MANUFACTURERS –  
WITH HYDRAULIC TOOL CLAMPING FOR BETTER GEAR WHEELS

develops that is deepened by the radial material removal rate the 
desired profile is achieved. For spur teeth, the lifting movement 
only occurs in the axial direction while for angled teeth, another 
rotary movement is superimposed. For these complex motion 
sequences, several independent axes must be precisely synchro-
nised with each other. While previously this was achieved using 
elaborately worked cranks, today it can be done purely electroni-
cally thanks to modern CNC controllers.  

...always requires high precision

“During the course of the last few years, the accuracy require-
ments have been constantly increasing”, explains Lange. This is 
even true for sectors such as the construction machinery and 
agricultural machinery industry where traditionally there were 
previously lower demands. To meet these requirements, the entire 
construction made up of the machine and tool had to be tested 
to minimise potential error influences as much as possible. Here 
important error sources that arise in the effect chain for radial 
deviations include 

–   the radial play of the spindle as well as the  
vertically moving shaft; 

–  the play between the HSK-63 connection  
and the tool clamping fixture;

–  the play of the fit between the clamping  
fixture and the tool itself.  

As all these errors can add up in the worst case, a deviation of a 
few µm per connection can become several hundredths of a mm 
in the worst case. This has a detrimental effect on dimensional 
accuracy and therefore on the performance characteristics of the 
produced gear wheels. When looking for possibilities for improve-
ment, the focus has been on the connection between the chuck 
and shaping tool for many years. The radial position of the tool 
was traditionally defined by a h3/ j3 fit that allows a radial play 
of up to 6 µm. 

Liebherr serration tool on a MAPAL hydraulic chuck. The hydraulic chuck reduces the radial fit error of the tool – among other advantages this leads to highest 
precision in gear shaping. (Photo: Liebherr)
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Hydraulic chucks as a solution

“To reduce this play, we rely on hydraulic chucks”, informs Lange. 
Hydraulic chucks have a double-walled design in the area of the 
tool fit, whereby the wall lying against the tool is thin enough 
to deform outwards during impact with the cavity. The pressure 
is increased after fitting the tool by tightening a screw, whereby 
the pressure of the hydraulic medium is increased. Due to the 
expanding wall of the chuck, the corresponding fit is play-free. 
This reduces the radial fit error of the tool from up to 6 µm to 0 
µm. Although this does not sound a lot, it is an important step to 
be able to fulfil the increased requirements of the markets. While 
the shaping tools are manufactured in-house at Liebherr-Verzah-
nungstechnik, the corresponding clamping devices are purchased. 
Therefore the company looked for a suitable supplier for the latter. 
In-house development and manufacture would not have worked 
out due to the around 100 different interface versions and the low 
quantities required.

Development partnership with MAPAL

“In the machining area, we have already had very good experiences 
for decades with the tools and clamping systems of MAPAL”, recol-
lects Dieter Lange. Here the company has earned a good reputa-
tion due to its service availability and innovative capability. That’s 
why requests were made for special chucks and a positive response 
was quickly received. This was the start of a partnership-based 
cooperation for the development of a series of hydraulic chucks 
with the desired properties. “With this development, MAPAL has 
gone forward with the corresponding R&D expenditures as well 
as with the production of corresponding samples and has also set 
a considerable pace”, says Lange. The market launch of the new 
hydraulic chucks took place within a short period of time. After 
successful approval, Liebherr incorporated these chucks in its sales 
program around two years ago and equips its systems with them 
throughout the world. “For current production, we have only had 
the best experiences with MAPAL”, emphasises Lange. Particularly 
noteworthy are the short delivery times despite small lot sizes 
as well as the high level of flexibility and reliability. If there is 
need for clarification, the responsible field service specialist from 
MAPAL stops by at very short notice. “Even if we cannot speak of 
actual long-term experience after two years, there was not a sin-
gle failure with the chucks delivered up to now”, concludes Dieter 
Lange. n

“We inquired about hydraulic chucks 
from MAPAL because we have already 
had very good experiences with them in 
the machining sector for decades.”

Dieter Lange, Group Manager for Development, Design, Automation and Fixtures at 
Liebherr-Verzahntechnik GmbH in Kempten.
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Hydraulic chuck, gear shaping tool and 
screw form a unit.

Success that pleases both parties (from left): Dieter Lange and Claus Bittmayer (Field service representative MAPAL) in front of a Liebherr machine for gear shaping.



New tools

MAPAL has recently introduced new 
tools for online communication. Field 
service employees and delegates of the 
representatives were also told about 
these, along with innovations in MAPAL‘s 
organisational structure. Notwithstanding 
the tight schedule, those attending the 
conference had sufficient opportunity, 

when not engaged with lectures and live 
demonstrations, to get together with 
colleagues and experts for personal talks. 
The principal focus, on the whole, was 
on day-to-day business and its special 
challenges, as well as the requirements 
of the different markets. The participants 
also got to grips with important themes 
of the future, like electro mobility and 
digitalisation. 

CLOSE COLLABORATION 

Around 145 field service employees and 
30 delegates of European representatives 
came together in Aalen. Feedback from 
the lectures and discussions was extreme-
ly positive. During the same week, internal 
training courses were held for some 200 
customer service staff.

a few days later they were followed by 
delegates of MAPAL‘s European represent-
atives. Both conferences were principally 
concerned to bring participants up to 
date, informing them about the latest 
developments in the MAPAL Group and 
innovations in MAPAL‘s range of products 
and services. An impressive presentation 
took place, involving live demonstrations 
at the Test Centre of the Research and 
Development division, illustrating the 
potential of the new tool developments.

MAPAL’s European representatives and 
the field service staff come together at 
the headquarters in Aalen

At the end of June, there was a lot going 
on in Aalen - in addition to the MAPAL 
Dialogue symposium and the annual press 
conference, two other equally significant 
annual conferences took place. The first 
meeting initiated by officers responsible 
for sales and technology involved field 
service employees of the Germany-Aus-
tria-Switzerland-Hungary region; and 
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Centre of Competence for solid carbide tools expanded

MAPAL‘s Centre of Competence for Solid Carbide Tools is expand-
ing. In recent years, many new employees have been taken on. 
In the administrative sections, the spatial capacity of the build-
ing has been practically exceeded for some time back. So about 
twelve months ago, the green light was given for the extension of 
the office block. Now the construction work has been completed. 
The new two-storey building adjoins the existing one, and offers 
an additional 1,280 square metres of area for employees at the 
Altenstadt plant. The new building creates space for another 70 
workstations. Employees of the Customer Service, Commercial 
Coordination and Design divisions can now work together under 
one roof, sharing ten brightly lit offices with ultra-modern fittings 
and equipment. 

This building extension shows MAPAL taking account of the suc-
cessful development of the centre of competence, and send-
ing a clear signal of its commitment to the Altenstadt site. 
Production departments are also being progressively up-
graded, in order to respond to the increasing demand for 
solid carbide tools.

MORE ROOM  
IN ALTENSTADT



MAPAL SPOTLIGHT
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UNIBASE-V  
expansion cabinet

75 kg. They often reach their limits being 
equipped with several completely mounted 
tools. In addition, in certain circumstances the 
tools can only be stored horizontally due to 
their complete length with a corresponding 
risk for the cutting edges. For these situations, 
MAPAL offers the new UNIBASE-V expansion 
cabinets with up to four electronically locked 
vertical drawers. 

Vertical cabinets for storing completely 
mounted tools

If large, heavy tools are already completely 
mounted in the setting room but they are 
not yet needed on the machine, they must 
be stored temporarily. The available drawer 
modules of the UNIBASE-M tool dispensing 
system are not optimally suited for this with 
their maximum load-bearing capacity of 

1 |  Master cabinet
 – Basic module of the UNIBASE-M tool dispensing system
2 | UNIBASE-V expansion cabinet
 – Controlled by the master cabinet
 – Up to four electronically locked vertical drawers
3 | Vertical drawer
 – Open automatically
 – Maximum load-carrying capacity 600 kg
4 | Tool holders
 – For vertical storing
 – For large, completely mounted tools
 – Different tool holder sizes possible
5 | Lock
 – Emergency unlocking device for vertical drawers

THE MOST IMPORTANT FACTS:

 -  Highly suitable for completely mounted tools

 - Maximum load-carrying capacity of 600 kg per 

vertical drawer

 - Automatically opening vertical drawers

 - Specific tipping of drawers with tool holders 

possible

 - Compatible with existing UNIBASE-M systems
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