
Cover story: Tactile measurement 
for less machine downtime

IMPULSE
FROM THE COMPANY TECHNOLOGY HIGHLIGHTS PRACTICE REPORTS

MAPAL TECHNOLOGY MAGAZINE

EDITION 70



Dear readers, 
Dear business associates,

At the moment everybody is talking about 
the flagging economy. It is difficult to predict 
how the German, export-dependent economy 
will fare. The trade dispute between the USA 
and China as well as the uncertainty related 
to Brexit mean that we need to batten down 
the hatches.

However, structural changes are currently in 
full swing and we will spend a lot more time 
addressing these than with the economic 
gloom. A transformation is underway on the 
technical side in industry. An example is elec-

tric mobility that many automotive manufac-
turers now consider significantly more impor-
tant than two years ago. We are a supplier to 
the automotive industry and offer complete 
processes. For this reason we positioned our-
selves accordingly also for electric mobility 
early on, independent of whether purely elec-
tric drive becomes established or not.

The digitalisation and networking of industry 
is and remains a further central topic bring-
ing structural changes to which we are also 
devoting a great deal of attention. For years 
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Yours

Dr Jochen Kress

there has been talk about these changes and 
work has been undertaken on solutions. We 
have found that above all, one thing is im-
portant: people must be involved. And that 
is best achieved with small, simple steps. For 
this reason we developed c-Connect.

We will present comprehensive solutions for 
these two topics – electric mobility and digi-
talisation – at EMO.

I look forward to welcoming you to EMO and 
discussing with you the topics in our sector.
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RELIABLE, COST-EFFECTIVE 
SERIAL PRODUCTION  
OF TURBOCHARGERS
The turbocharger has been state-of-the-art in diesel vehicles 
for some time. And almost all automotive manufacturers 
offer a turbocharged petrol engine. Why? The turbocharg-
er makes comparable performance with a smaller engine 
capacity possible and that contributes to the advance in 
downsizing. Turbochargers also help to achieve lower fuel 
consumption and are therefore fundamental in meeting 
strict emission limits. MAPAL offers the complete process  
for machining these parts, including tools.

CHALLENGE FOR MACHINING TOOLS
Most turbochargers are exhaust gas turbochargers. These look different 
at almost every automotive manufacturer and have a special geometry. 
Common to all: there are very high temperatures when they are used 
in vehicles with petrol engines. For this reason the turbine housing, the 
so-called “hot side” is manufactured from very abrasive, heat-resistant 
materials. These materials represent a particular challenge for every ma-
chining tool. 

MAPAL has taken up these challenges and developed new cutting mate-
rials and tools. The company offers the complete process for machining 
turbochargers, including all tools, for example drills, milling cutters, ream-
ers and mechatronic actuating tools – matched to the related geometry 
of the turbocharger. The company also assists its customers during the 
continuous further development of processes, to reduce cycle times and 
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to increase tool lives. As such, combination tools that undertake multiple 
machining operations in one machining step form part of the portfolio. 

A large part of turbocharger machining can be implemented using tools 
with ISO indexable inserts. Including many machining processes on the 
challenging hot side. MAPAL has developed a cutting material specially 

matched to the machining of heat-resistant cast steel and that offers 
long tool lives and therefore high cost-effectiveness, despite the abra-
siveness of the material. è

Know-how and experience are required to machine turbochargers like these.



1 2

It is necessary to machine the V band on every turbocharger. Along with the 
material properties, an interrupted cut is often a challenge here during pre-ma-
chining. MAPAL relies on a complex boring tool with ISO indexable inserts to 
pre-machine the V band as well as to pre-machine the internal contour of the 
turbine. The tool therefore machines internally and externally simultaneously. 
Multiple steps are machined. The tool operates counter-clockwise to transport 
the chips out of the component and to prevent damage to the internal contour 
of the turbine. 

Machining example:
Material: 1.4837
Cooling: MQL
Diameter: 49; 70.5; 73; 90 mm; chamfer 10°
Cutting speed: 70 m/min
Feed: 0.4 mm
Tool life: 75 parts

A particular challenge during the machining of the turbine housing for ex-
haust gas turbochargers is the main turbine bore. Its manufacture is subject 
to close tolerances in relation to shape, position and surface finish. The bore 
is bell-mouthed shaped to generate the best possible flow characteristics. 
MAPAL undertakes this machining operation using TOOLTRONIC with the LAT 
attachment (linear actuating tool). TOOLTRONIC, a mechatronic tool system, 
is a full NC axis integrated into the existing machine controller. The mounting 
tool is fitted with three inserts, one for roughing and two for finishing.

Machining example:
Material: 1.4837
Cooling: MQL
Diameter: 40.5-57.295 mm
Cutting speed: 140 m/min (roughing), 120 m/min (finishing)
Feed: 0.15-0.4 mm
Tool life: 50 parts

COMPLEX BORING TOOL WITH  
ISO INDEXABLE INSERTS

TURNING ON THE MACHINING  
CENTRE USING TOOLTRONIC
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MAPAL recently announced a milling range with pressed, radial ISO indexable 
inserts. The milling cutter for roughing the face surface on the turbocharger 
housing comes from this range. The ISO indexable inserts with 16 usable cut-
ting edges are the highlight of this face milling cutter. As such the usage of the 
tool is particularly economical.

Machining example:
Material: 1.4849
Cooling: Dry machining
Diameter: 125 mm, 14 inserts
Cutting speed: 80 m/min
Feed: 0.12 mm
Tool life: 125 parts

The new tool from MAPAL for pre-machining the catalytic converter flange is 
also particularly cost-effective. Tangential technology is used on this diameter 
turning tool. Due to the upright and horizontal installation of the LTHU inserts, 
in effect eight cutting edges can be used per indexable insert.  

Machining example:
Material: 1.4837
Cooling: MQL
Diameter: 119 mm 
Cutting speed: 80 m/min
Feed: 0.3 mm
Tool life: 100 parts

The four tools mentioned demonstrate, on the one hand, the different machining tasks on a turbocharger and, on the other hand, symbolise the va-
riety of tools and know-how available from MAPAL. From standard milling cutters, through mechatronic actuating tools, to complex boring tools, the 
programme includes all the tools necessary for machining turbochargers, including the tool clamping systems. MAPAL designs the complete machining 
process such that the most reliable and cost-effective strategy for the customer is used. There is always a close eye on accuracy down to the µm so 
that the turbochargers achieve the highest possible efficiency in operation. n

NEW FACE MILLING CUTTERS 
FOR ROUGHING

DIAMETER TURNING TOOL 
WITH TANGENTIAL TECHNOLOGY



WELCOME TO THE

Visit us 

IN HALL 4
STAND A18
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Intelligent tools and digital solutions
EMO, the world‘s largest trade fair for metal machining, is inviting visitors to 
Hanover again. From 16 to 21 September around 2,000 exhibitors will exhibit all 
areas of metal machining. MAPAL will present its broad portfolio of precision tools 
for reaming, drilling and milling. Clamping tools and devices for measuring and 
dispensing, as well as an abundance of innovative new products and additions to 
the programme will be on show.

The following trends are also the focus of 
MAPAL‘s appearance at the fair this time: ma-
chining processes for electric mobility along with 
the aerospace and lightweight construction in-
dustries, as well as an expanded palette of tools 
for tool and mould making. In addition, innova-
tive solutions in the area of tool management 
will be presented. 

c-Com GmbH will provide information on 
simple digitalisation tools, new hardware and 
modules. 

The trade fair team will be available to visitors 
in Hall 4, Stand A18 and is looking forward to 
stimulating conversations and making new 
contacts. n

Request free entry code from:  

www.mapal.com/emo2019

You will find a selection of the  
new products for EMO on the next page    è

INVITATION TO 
BOOTH PARTY
The EMO party on the MAPAL stand  
will start at 6 pm on Wednesday,  
18 September. A great opportunity to 
end the day in a relaxed atmosphere with 
music, finger food and conversation.



››

1

3

2

NEW SOLID CARBIDE MILLING CUTTERS  
FOR TOOL AND MOULD MAKING

CONTROLLING THE CHIP: RELIABLE FINE  
MACHINING OF STEEL MATERIALS

EASIEST HANDLING DURING THE EXTERNAL  
REAMING OF SMALL DIAMETERS

MAPAL has developed a new system to make the setting of external reamers with small diameters as 
easy as possible. The MAPAL EA system is integrated into a cassette for this purpose. The cassette can 
be removed to set the insert quickly and easily using a micrometer or measuring plate. In the EA system, 
the back taper for the insert is already integrated into the receptacle for the insert. This feature com-
pletely eliminates the need to set the back taper on the minor cutting edge. It is only necessary to set 
the insert radial distance in relation to the guide pads. Thanks to greater changeover accuracy as well 
as the incredibly straightforward setting of the insert, reliable compliance with the required tolerances 
for highly accurate fits is significantly easier using the new system, even in the small diameter range.

MAPAL will present two new high-feed milling cutters especially for milling hardened parts with a 
hardness of 45-66 HRC. So that the tools also work reliably even in difficult application conditions such 
as an interrupted cut, MAPAL has developed a special face geometry with a continuous insert radius. 
The milling cutter OptiMill-3D-HF-Hard with four cutting edges is used for materials with a hardness of 
45-66 HRC, above all for roughing as well as for pre-finishing. Due to the fewer inserts and the related 
more generous dimensioning of the chip flutes, reliable removal of the chips is ensured. The milling 
cutter is also the tool of choice for machining with long projection lengths and in deep cavities. The Op-
tiMill-3D-HF-Hard with six cutting edges demonstrates its high performance particularly in the upper 
material hardness range from 55 HRC. It can be used optimally for roughing and pre-finishing, as well 
as for finishing flat surfaces with a high feed rate. The milling cutter with six cutting edges generates 
the best surface finishes and flatness.

MAPAL will present a new chip guiding stage for steel machining to ensure reliable chip breaking. If 
long chips are produced during fine machining using tools with guide pads, the quality of the surface 
finish, the dimensional accuracy and the automated process sequence will be degraded. If long chips 
wind around the tool, the tool can also be damaged. These problems are counteracted by the new chip 
guiding stage. Due to its special geometry, which was developed and optimised with the aid of compre-
hensive FEM analyses as well as practical trials, the chips are reliably broken, automated processes are 
not disrupted. The chip guiding stage is compatible with all indexable inserts with an “AS” lead as well 
as any coating. This means it can be integrated into the corresponding insert independent of the related 
application and ensures process reliability.

A SELECTION  
OF NEW 
PRODUCTS 
FOR EMO
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FRANK RIEBER 
Managing director production | Centre of 
Competence for solid carbide tools |  
MAPAL Altenstadt  

Frank Rieber has joined the senior management 
at the Centre of Competence for solid carbide 
tools in Altenstadt and has taken over the 
production area. He is reinforcing the existing 
senior management on the Altenstadt site 
consisting of Ulrich Krenzer (Technical) and 
Tobias Schiele (CFO). Frank Rieber has worked 
for the MAPAL Group for more than 13 years. 
Previously he was responsible for production at 
the MAPAL Centre of Competence for mul-
ti-bladed reamers in Winterlingen as Technical 
Director. 

CARSTEN KLEIN  
Managing Director and Market Segment 
Leader Tool and Mould Making |  
MAPAL Lindlar

Carsten Klein, Managing Director of the MAPAL 
subsidiary voha-tosec in Lindlar, now heads the 
tool and mould making market segment in the 
MAPAL Group. Together with a team of sales 
and production specialists, Klein will tap new 
potential during product development as well 
as intensifying international sales and new 
customer acquisition in tool and mould making.

PETER TAUSEND  
Chairman of the board for clamping tools 
at the German Engineering Federation 
(VDMA) precision tools | Frankfurt

Peter Tausend, Managing Director of the 
MAPAL Centre of Competence for chucks, has 
been elected chairman of the board for the 
department for clamping tools at the VDMA in 
the area of precision tools. The election, which 
occurs every four years, took place during the 
VDMA precision tools board meeting in 
Tegernsee. Peter Tausend has been involved in 
the VDMA for 15 years, for 13 years as the vice 
chairman of the department for clamping tools.

ANDREAS ZIELKE
Vice President Supply Chain & Logistics | 
MAPAL Aalen  

The new Vice President Supply Chain & Logistics 
in the MAPAL Group is Andreas Zielke. Mr. 
Zielke has many years of experience in logistics 
and in materials management in industrial 
businesses operating internationally. The 
industrial engineer worked previously at the 
medical product manufacturer Paul Hartmann 
in Heidenheim, as well as at Fiat in Turin. 

MATTHIAS WINTER  
Market Segment Leader Electric Mobility | 
MAPAL Aalen

Matthias Winter has taken over the manage-
ment of the electric mobility market segment. 
In this function, Mr. Winter controls and 
co-ordinates new applications for machining 
parts for electric vehicles. The mechanical 
engineer has worked in the company in various 
areas for 19 years and has broad knowledge of 
the products and possible applications of 
MAPAL tool technology.
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MULTI-CUTTING 
EDGE MAPAL FINE 
BORING TOOL 
The highly accurate machining of interrupted bores poses particular 
challenges for the machinist. In isolated cases, single cutting edge 
tools are used for finish boring.  However, this method is too slow and 
complex for series production with high requirements on the fit. For this 
reason, F. Schumacher Maschinenteilefabrik decided on a special tool 
from MAPAL for the fine machining of axle links.  è

With numerous advantages
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Axle links for crawler running gear, as on the front of this combine 
harvester, are machined using the MAPAL fine boring tool.



Already in the fourth generation, Ansgar Schumacher manages the busi-
ness of F. Schumacher Maschinenteilefabrik GmbH & Co. KG in Bad Sas-
sendorf-Ostinghausen. The family business with 70 employees and 30 CNC 
machines is specialised in the machining of demanding cast and forged 
parts in the weight range from five kilograms to five tonnes. The custom-
ers of F. Schumacher include a world-leading manufacturer of agricultural 
machinery. This manufacturer relies on crawler running gear for certain 
applications to achieve the highest productivity for tractors and harvesting 
machinery. This running gear significantly reduces the load on the ground 
compared to balloon tyres and also permits higher vehicle speeds. The key 
functional parts on this running gear include axle links for two smaller 
rollers in the middle of the crawler. The links, and with them the rollers, are 
pressed down with the aid of hydraulic cylinders. On uneven ground the 
rollers can move up or down with a spring action and in this way stabilise 
the handling.

CHALLENGE DUE TO INTERRUPTED BORES
“During the machining of the axle links made of EN-GJS 600-3 for this 
running gear, there are very high requirements due to two interrupted, 
aligned bores”, explains Ralf Herlich, technical consultant at MAPAL. The 
bores arranged one behind the other house a pin that sits in the rod end 
on a hydraulic cylinder and that is inserted through the interruptions on 
the top. For this purpose, both the bores must have a diameter of 59 mm 
with a fit of H7 with Rz = 16 µm over a total length of 177 mm. Occasional 
increases in hardness in the area of the thin protrusions at the interrup-
tions are a challenge during the machining of these bores, along with the 
interrupted cut. Machining is undertaken on two machining centres from 
Nigata with a BT 50 connection; workpieces clamped on pallets with a zero 
point clamping system are fed with the aid of an automatic pallet changer 
with 60 stations. 

Success has many fathers (from left to right):  
Ansgar Schumacher, Ralf Herlich and  
Frank Pfeiler with the MAPAL fine boring tool.
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DIFFICULTIES WITH THE PREVIOUS MACHINING STRATEGY
“In the past F. Schumacher undertook the fine machining by boring after 
pre-boring with a diameter of 58.65 mm”, recalls MAPAL application en-
gineer Frank Pfeiler. However, this process was not satisfactory in relation 
to the stability of the process or in relation to the productivity. The spindle 
tool with long projection reacted sensitively to fluctuations in the stock 
removal, for instance. There were difficulties in relation to the cylindricity, 
machining time and dimensional accuracy. The employees had to dedicate 
a lot of time and effort to be able to provide the necessary number of parts 
to the customer despite the problems. The process was therefore neither 
particularly cost-effective nor reliable. Ansgar Schumacher finally turned 
to MAPAL with this challenge as he searched for the optimal machining 
strategy.

A CASE FOR A NEWLY DEVELOPED TOOL CATEGORY
“In relation to this enquiry, it was good that at MAPAL we had recently 
developed a new tool concept for similar bearing applications”, recalls Ralf 
Herlich. Instead of a spindle tool, a multi-cutting edge fine boring tool 
with guide pads is used. The multi-cutting edge capability makes possible 
a significant reduction in the machining time, while the guide pads ensure 
very high accuracy. The tool can also be set highly precisely. The axial set-
ting dimension of the inserts is matched exactly to the spindle speed and 
the feed during the related machining. The corresponding distribution of 
the material removal over the inserts ensures long tool lives and very good 
surface quality. 

The fine boring tool was configured for the specific application at F. Schu-
macher with seven guide pads made of cermet as well as three symmetri-
cally arranged TEC indexable inserts. The TEC inserts are clamped with the 
aid of the EasyAdjust system in which the indexable inserts are mounted 
securely and free of play. The back taper on the minor cutting edge is al-
ready integrated into the cassette saving the related setting effort. Thanks 
to the exact guidance in the cassette on a precision guide pin, the back 
taper remains unchanged even while setting the diameter.  During the ma-
chining of the bores with a feed of 0.45 mm and a cutting speed of 80 m/
min, the tool produces the best results in use at F. Schumacher. è

View of the complete axle link with the aligned, 
interrupted bores. 

Detail view of the two  
interrupted bores 



RESULTS
“I am very satisfied with the tool supplied by MAPAL as well as the support 
provided by the tool manufacturer, and am very happy to give them both 
top marks”, Ansgar Schumacher summarises his experience. He even re-
ports of successes in two areas: not only has the machining time halved in 
comparison to the previous approach, the stability of the process has also 
improved significantly. The latter is particularly apparent in the number of 
good parts that can go to the customer at the end of the month. The tool 

life is also more than satisfactory. “Of course, the tool was not particularly 
cheap as a custom design. However, if you compare it to the effort that had 
to be applied in the past for the in-house developed solutions, the machin-
ing time and the tool life, there is no question about the cost-effectiveness 
of the purchase”, concludes Ansgar Schumacher. n 

The detail view of the fine boring tool shows the  
three asymmetrically arranged indexable inserts.
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The MAPAL fair team is pleased about the  
successful premiere at the MOULDING Expo.

The company‘s participation at MOULDING Expo 2019 in Stuttgart was one of the highlights for MAPAL this 
year. The company was represented at an international trade fair for tool, model and mould making for the 
first time. From 21 to 24 May, around 700 exhibitors met 13,000 specialist visitors from the entire world at the 
MOULDING Expo. The visitor response to the trade fair newcomer MAPAL was encouragingly good: the trade 
fair team made many new contacts and had interesting conversations with trade fair visitors and participants. 
At MOULDING Expo, the company presented its bundled competence and exhibited solid carbide tools and 
tools with ISO indexable inserts for milling, drilling and reaming, as well as the matching clamping techno-
logy. Visitors to the trade fair were also able to obtain information on products and solutions for digital tool 
logistics as well as other services provided by MAPAL. n  

SUCCESSFUL PREMIERE  
AT MOULDING EXPO



Since 1993, MAPAL has built up a broad portfolio in the area of clamping technology: from the clamping cartridge to the 
application-specific hydraulic chuck. The company is now announcing an entirely new appearance for these items. In this 
way not only will the complete range have a uniform appearance, additional potential with corresponding added value for 
the customer has also been tapped by means of intelligent design.

FUNCTION MEETS DESIGN –  
industrial design with added value
Chucks from MAPAL shine with a new brilliance

Up to now, industrial and product design have played a rather less signifi-
cant role during the development of chucks at MAPAL. The focus was pri-
marily on reliable function. As a result the developers have gradually built 
up a broad portfolio that, however, did not have a uniform appearance. To 
change this situation, MAPAL involved the experts from an award-winning 
design agency in Schwaebisch Gmuend.

CAREFULLY CONSIDERED DESIGN TAPS POTENTIAL
Not only the appearance of the chucks was to be revised, above all added 
value for the customer was to be generated by means of carefully con-
sidered industrial design. Why? An ingenious design is not only a visual 
highlight, it also taps economic and ecological potential. Starting from this 
point, the product designers prepared, together with those responsible for 
the products at MAPAL, a new concept that is also based on function and 
FEM analyses. 

The chucks designed according to this concept shine proverbially with a 
new brilliance. One of the elements in the new concept is the brilliant sur-
face finish. This surface finish, produced by a specially developed polishing 
method, ensures that the chucks are more resistant to corrosion than in 
the past.

EASY, SELF-EXPLANATORY „FOOLPROOF“ HANDLING
A further requirement on the new design was so-called „foolproof han-
dling“; that is the easy, self-explanatory handling of the chucks. Operating 
elements were to be quickly identified and handling information self-ex-
planatory. These requirements were addressed, on the one hand, by the 
blue colour of these elements, such as the actuating screw on a hydraulic 
chuck and, on the other hand, by internally developed symbols that contain 
corresponding information, independent of the related language. 

Last but not least the shape of the chucks, their weight and use of material 
were studied and optimised. The new shape addresses the requirements 
for the greatest possible stability with optimal usage of resources. Even 
the smallest weight savings on chucks have major effects that become 
apparent in use over the long term. Among other aspects, the lighter the 
chuck, the less energy is required during the acceleration and braking of 
the spindle. 

CORPORATE DESIGN CREATES RECOGNITION
Due to the new corporate design, the complete clamping technology range 
can be immediately identified as stemming from MAPAL – everything 
clearly comes from the same place. This is all the more important for the 
company because historically MAPAL is not often perceived as a manufac-
turer of chucks. MAPAL will present the concept for the first time at EMO 
2019 in Hanover. n

OLD  
design
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NEW  
design



Tactile measurement 
for less machine 

downtime
Whether housing for drive, gearbox, electric pumps or electric steering 
– Alupress Berlin GmbH is a specialist for the complex machining of die-
cast parts. Alupress manufactures these aluminium workpieces to the 
µm in large-scale series production. Highly precise tools are required to 
achieve this goal. If these tools need to be set, Alupress relies on the new 

setting fixture UNISET-P from MAPAL.

75,000 parts, completely machined housings or 
flanges made of aluminium, leave Alupress Ber-
lin GmbH every week. Over 80 percent of these 
parts are manufactured using tools from MAPAL. 
A reamer was the first tool from MAPAL used in 
the Berlin works over 20 years ago. Why? „In the 
area of fine machining, MAPAL‘s know-how is 
unique“, says Patrick Wittig, who is responsible 
for tool management at the works in Berlin. 
 
The highest precision is required in many are-
as at Alupress. „To some extent we must man-
ufacture bores in large-scale series production 
within a tolerance of 5 µm and achieve a surface 
roughness of Rz = 2 µm“, explains Patrick Wittig. 
The highest precision is therefore also funda-
mental for the tools. 

During the machining of a flange, the required 
surface finish was not achieved with a tool 
with brazed cutting edges. „For this reason we 
changed to a milling cutter with adjustable PCD 
inserts“, recalls Burkhard Schimkat, fixture and 
tool technology at Alupress. However, the axi-
al run-out on every insert on the milling cutter 
must be set to the µm to manufacture to the µm.

CHALLENGE OF SETTING TO THE ΜM
And it was exactly here that Alupress faced 
a challenge for a long time. „We only used an 
optical setting fixture“, says Patrick Wittig. 
„However, tactile measurement with contact 
with the cutting edge was indispensable in this 
case to manufacture to the required tolerances.“ 
The final accuracy had to be set directly in the 
machine. And that process was complex, sus-
ceptible to mistakes and time-consuming. The 
machine was stationary for up to two hours for 
this purpose.

For this reason Alupress looked for an alter-
native for this process. „It was only natural we 
approach MAPAL directly with our challenge for 
setting the tools“, says Patrick Wittig. After all 
the precision tool manufacturer has maintained 
a consignment store at Alupress for some time. 
Once a week a technical consultant from MAPAL 
is on site, among other things to ensure the tool 
stocks are correct, to check newly arrived tools 
or to initiate repairs. „We use the dispensing sys-
tem UNIBASE-M from MAPAL for this purpose 
and in this context we became aware of the 
company‘s setting fixtures. The PCD face milling è
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Patrick Wittig at UNISET-P, which has 
been in the pre-setting room of Alupress 
in Berlin since October 2018.



MAPAL employees provide support directly at the machine.

The procedure for setting the tools can be pre-defined and saved. Operators are prompted, step-by-step, that is cutting edge by cutting edge,  
through the setting program. In the background from the left: Michael Hils, Burkhard Schimkat and Patrick Wittig.
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cutter that was the trigger for the search for a 
solution is also from MAPAL“, elaborates Patrick 
Wittig. 

TACTILE MEASUREMENT WITH  
THE UNISET-P
Since October 2018 a UNISET-P has stood in 
the pre-setting room at Alupress in Berlin. A 
measuring camera and a back-light source for 
the optical measurement of tools are housed in 
the pillars of the setting fixture, which is of a 
portal design. „The setting fixture for Alupress 
is equipped with an additional cross-member in 
the portal“, explains Michael Hils, Mechatronic 
Systems Product Manager at MAPAL. Attached 
to this cross-member are both a second camera 
to be able to undertake rotation centre meas-
urements and cutting edge inspections, as well 
as an axial measuring probe for measuring and 
setting axial run-outs tactilely to the µm with 
contact with the cutting edge.
 
IMMENSE TIME SAVING 
Patrick Wittig is impressed: „We set, for instance, 
our PCD face milling cutters from MAPAL to 2 µm 
using the UNISET-P. The additional fine adjust-
ment of the milling cartridges in relation to the 
axial run-out in the machine compartment is not 
required thanks to the new setting fixture.“ For 
Alupress this means an immense time saving.

However, this is not the only advantage that the 
UNISET-P offers the company. „The procedure 
for setting the tools can be pre-defined and 
saved“, explains Michael Hils. This means the op-
erator selects the tool to be set on the monitor 
and receives step-by-step explanations about 
the values that need to be set. These values are 
specified once for each tool, the related measur-
ing program prepared and saved. „The handling 
is very straightforward. Once a tool has been 
added, any of the operators can set the tool“, 
confirms Patrick Wittig. This increases the pro-
cess reliability because only if the tools are set 
correctly are the required tolerances achieved 
during the machining. „Due to the second cam-
era we can also very accurately document, for 
example the cutting edge inspection“, Patrick 
Wittig explains a further advantage of the UN-
ISET-P.

COMPREHENSIVE SERVICE NOT ONLY 
DURING SETTING
Alupress is not only satisfied with the setting 
fixture from MAPAL. „We have received excel-
lent training on the fixture“, says Patrick Wittig. 
Also the tool management that MAPAL has tak-
en over for projects both in the Alupress site in 
Berlin and also at the site in Laurens, USA, is a 
great help. „As a result we no longer have any 
tool bottlenecks“, says Patrick Wittig. A contact 

person with technical know-how is always avail-
able. „MAPAL supplies us not only with tools, 
dispensing systems and setting fixtures, but also 
helps us to manufacture on time“, concludes 
Burkhard Schimkat. And the partnership-based 
collaboration is continuing in this vein. Most 
recently Alupress has been testing the new dis-
pensing system UNIBASE-S for the decentral 
availability of personal protective equipment for 
its employees. n

Over 80 percent of the parts at Alupress are manufactured using tools from MAPAL.

About Alupress Berlin GmbH
Since 2009, Alupress Berlin GmbH has belonged to 
the global Alupress AG, which was founded in 1965. 
The company employs 1,200 employees worldwide, of 
which 180 are in Berlin. On a total of four sites, die-
cast parts made of aluminium are cast and machined 
primarily for the automotive industry. The Berlin works 
undertakes the mechanical machining of cored parts 
from the site in Hildburghausen. In this way Alupress 
provides its customers with the entire process from a 
single source. 



SUPPORT FOR 
EVERY PROJECT

CastAlum has been working with MAPAL on machining since 2008. Alongside 
tools and chucks, the tool manufacturer offers CastAlum a range of services that 
help the customer to achieve extraordinarily cost-effective production results.

CastAlum relies on services from MAPAL for its machin-
ing processes for high-pressure die-cast aluminium parts

Cast parts like these are manufactured  
at CastAlum in Welshpool.

From left to right: Ted Coyle, MAPAL sales engineer, and Richard Blythe from CastAlum.
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Initially founded in Welshpool in Wales in 2000, CastAlum has since grown 
to become one of the United Kingdom’s biggest die-cast aluminium busi-
nesses. “We work predominantly for the automotive industry,” says Peter 
Radcliffe, chairman of CastAlum. The company specialises in high-volume 
manufacturing, working 24 hours a day, six days a week. The parts are sup-
plied to customers in the UK, Germany, Poland, Canada and Mexico. “We 
recently received our first order from a truck manufacturer in the Far East,” 
says Radcliffe, adding, “Today, one in ten vehicles produced in Europe has a 
steering gear housing manufactured by CastAlum.”

In addition to high-pressure casting of parts, the company’s 160 employ-
ees work on squeeze casting of aluminium alloys. Since 2009, CastAlum 
has also offered its customers part machining – the complete package, in 
other words. “We went into machining absolutely from scratch,” recalls 
Radcliffe. That was why in 2008, CastAlum recruited a partner with just the 
expertise it needed – MAPAL.

“We chose MAPAL as our partner because it became clear that we would be 
getting comprehensive guidance, not just on the tools, but on all the other 
issues relating to machining as well. It’s something we’ve never regretted,” 
says Radcliffe. Not only does MAPAL supply tools and chucks to CastAlum, 
but they are also on hand to provide support and advice. Two employees 
of the tool manufacturer, service technician Luke Read Groves and sales 
and application engineer Ted Coyle, visit CastAlum regularly – at least once 
every week. Describing the process, Peter Radcliffe says, “MAPAL provides 
concurrent engineering advice for practically every RFQ that crosses our 
table.” MAPAL offers services and technical solutions right from the very 
start of new projects. The tool experts analyse the entire process and try to 
find the most efficient way to get to the finished part. For example, they 
provide assistance even with the clamping setup for the parts.

“I first came across CastAlum many years ago,” recalls Ted Coyle from 
MAPAL UK, “when we delivered PCD tools and matching tool holders for 
machining a gearbox housing on HELLER machinery.” To this day, CastAlum 
still makes this gearbox housing using MAPAL tools. It is one of six current 
projects for which MAPAL has taken on the complete tool management. 
Also alongside this there is a steering housing and a clutch housing for a 
well-known car manufacturer. “We have worked out a cost-per-part agree-
ment with MAPAL. That means that we pay per part produced,” explains 
Peter Radcliffe. In this way, CastAlum employees do not have to spend time 
ordering tools, taking stock or setting up repairs or reconditioning process-
es. “We look after all of that as part of tool management,” says Ted Coyle, 
“and we help with breaking in the tools.” CastAlum primarily uses PCD 
tools for drilling and milling, fine boring tools with guide pads, solid car-
bide drills and the clamping solutions best suited to the tasks in question, 
including hydraulic chucks, module adaptors and thermal shrinking chucks.

Peter Radcliffe mentions another benefit of working with MAPAL, noting 
that “casting material has changed quite substantially over the years. We’re 
probably at the forefront of using additives to improve the material.” This 
means that the cast parts are much cleaner and nicer-looking and give 
great durability. “We had to consult MAPAL to assure that their machin-
ing processes were suitable for the changed properties that we achieve in 
our castings.” Ted Coyle sums up the partnership, saying, “We like to think 
of ourselves as solution providers and technology partners. Working with 
CastAlum has been a fantastic experience, and we’ve proved that we can 
work with customers in a way that provides the best economic production 
for them.” n

MAPAL has taken over the complete  
tool management for six projects.

Above all PCD tools from MAPAL are used  
for drilling and milling at CastAlum.



A honeycomb inside the 3D-printed bell tool ensures 
stability and at the same time significantly less weight 
compared to a conventionally manufactured tool.
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So that Germany can continue to produce 
competitively as an automotive manufacturing 
location, productivity improvements must be 
achieved regularly in production. Here the tool 
manufacturers have distinguished themselves as 
one of the major drivers of innovation. For this 
purpose, their application engineers study and 
scrutinise the manufacturing processes contin-
uously. As a result, to some extent revolutionary 
ideas are conceived together with the customer. 

MAPAL is known, particularly also in the auto-
motive sector, as a tool manufacturer with very 
extensive process know-how. For example, tur-
bocharger manufacture at an automotive sup-
plier is optimised time and again. In particular, 
the machining of the hose connection has been 
raised to a completely new level. 

PCD BELL TOOL ENSURES BEST  
SURFACE FINISHES
A challenge during the machining of the hose 
connection on the turbocharger is the high part 
quality required. In particular, the contour accu-
racy and the occurrence of chatter marks pre-
sented the manufacturer with major challenges 

ADDITIVE MANUFACTURING  
IN SERIES PRODUCTION USE

Additive manufacturing is pushing back the boundaries of the feasible more 
and more – also in series production use. The tool manufacturer MAPAL 
has already demonstrated its know-how in powder-based, metallic additive 
manufacturing with innovative products. The latest tool from Aalen, printed 
using selective laser melting, is a bell custom tool with brazed PCD cutting 

edges for turbocharger manufacture.

Guest article | Frederick Rindle, additive, Konradin-Verlag

time and again. Here MAPAL, together with the 
manufacturer and a new tool concept, achieved 
significant improvements already in 2011. At 
that time, a new bell tool was in development 
at MAPAL; due to its closed cage design the tool 
was much more stable than the previous model 
with its open design. The high rigidity of the tool 
made very good, chatter-free surface finishes 
possible.

However, the new, closed design required a com-
pletely new approach during tool manufacture. 
Due to the closed cage, it was no longer possi-
ble to shape the PCD cutting edges using wire 
eroding. The PCD experts therefore used laser 
machining – and with great success.

The customer was very satisfied; the part quality 
was now perfect. However, the search for fur-
ther process productivity improvements contin-
ued. The use of a conventional tool with higher 
performance was not possible due to the greater 
weight of the tool. Neither the spindle nor the 
tool changer on the multi-spindle machines 
used would have been able to deal with the tools 
weight. è 



HONEYCOMB PRODUCES 30 PERCENT 
WEIGHT SAVING
Due to their many years of very good experience 
with metallic, powder-based 3D printing, the 
MAPAL application engineers decided to print 
the bell tool. The goal was a lighter and at the 
same time more stable tool. The honeycomb 
structure inside the tool provided the solution 
here: While the original tool weighed over four 
kilograms, the printed version tips the scales at 
scarcely three kilograms.

There is a dedicated expert 3D printing team 
in the design area at MAPAL for such complex 
tasks. So that the finished tool also has the re-
quired properties, the experts also completely 
simulate the parts before printing.

The cooling by the tool promised further opti-
misation potential. In the conventional bell tool, 
the cooling medium could not be transported 
through the cooling channels to the optimal 
point. In the new, printed tool, the coolant out-

lets have the correct shape and position such 
that minimum quantity lubrication can be 

used optimally.

BUILDING PROCESS IN DETAIL
The new tool geometry is printed on 
a highly precise tool body with an 
HSK-63 connection using selective 
laser melting. The metal powder used 
is a heat-treatable steel. After the 
obligatory removal of the supporting 
structures, the tool is precision turned 
and deburred. In the last step, the 
PCD cutting edges are brazed to the 
finished tool body and cut to shape 
using a laser. 

RESULT
In a practical test at the customer, the tool ex-
celled: due to the weight reduction of 30 per-
cent, it was possible to use significantly higher 
cutting data from the start. The machining qual-
ity remained high and unchanged, as required. 
The honeycomb inside the tool also damps the 
vibration during machining. There was a further 
advantage for the customer from the sum of 
these improvements: the tool life is on average 
70 percent higher than for the previous model.

Specifically, the maximum spindle speed has 
been increased from 6,000 to 10,000 min-1 and 
the feed per cutting edge from 0.09 to 0.15 mm. 
As a consequence, the machining time dropped 
by 67 percent from the original 17 seconds to 
just 6 seconds. 

APPLICABLE TO OTHER PARTS
The tool concept developed in this manner can 
also be applied to other parts with similar require-
ments. For example also throttle flap, steering and 
gearbox housings are typically machined using a 
bell tool – in principle any part with a hose con-
nection. The highly precise PCD cutting edges are 
particularly suitable if non-ferrous metals, pri-
marily aluminium, but also magnesium, copper 
or brass are to be machined. Modern composite 
materials such as CFRP and GFRP can also be ma-
chined using the PCD cutting edges. n

MAPAL achieved significant improvements with a new tool concept already in 2011. A bell tool was manufactured conventionally with a closed cage design.  
The cutting edges were machined for the first time using a laser - this method will also be used on the new 3D-printed tool.
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MAPAL has expanded its works on the Fountain Inn site in the US state 
of South Carolina and created additional capacity for sales, service and 
manufacturing. A prestigious administration building has been built in the 
last twelve months. Along with modern offices, a test centre for the aero-
space sector as well as a showroom for customers have been integrated 
into the new building. The total floor space at the works has increased by 
1,000 square metres to 2,250 square metres. MAPAL has invested around 
four million US dollars. That is around 3.6 million euros. This figure includes 
the expansion of the production facilities; around 30 additional jobs will 
also be created.

The subsidiary in Fountain Inn has been in existence since 2012. It is the 
second MAPAL USA production site with 250 employees across the coun-
try. The headquarters are in Port Huron, not far from Detroit in the state 

MAPAL EXPANDS WORKS  
IN FOUNTAIN INN 

of Michigan. MAPAL has been present on the US market for more than 40 
years and is continuously expanding its position in all major sectors. „It is 
important for us to have regional bases in both the north and also the sou-
th of the USA to ensure consistent support to our customers“, emphasises 
Sydney Paiva, CEO of MAPAL USA. The works in Fountain Inn acts as a re-
gional centre for the automotive and aerospace industry based in the area. 
„And it is also a hub for the production of solid carbide tools for North, 
Central and South America“, Paiva adds. The new capacity will improve 
flexibility and make leaner processes possible: „Due to the proximity to our 
customers and production on site, we save time and minimise our reaction 
times. Individual machining solutions can be developed locally and in close 
co-operation with the users,“ underlines Paiva. n



In the middle of May, 150 customers and people 
interested in machining were invited to Aalen 
to the expert day „MAPAL Dialog“. The focus of 
the two events lasting one day each in MAPAL‘s 
headquarters was on new developments for the 
machining of steel and cast materials. The ma-
chining of these materials is one of the classic 
competence fields of MAPAL, said Dr Jochen 
Kress, President of MAPAL: „Our roots are here, 
even if many users perceive us primarily in the 
area of aluminium machining.“ In recent years 
during the expansion of its core business, MAPAL 

The machining of steel and cast materials is a common process. Have all the possibilities for increasing the efficiency therefore 
already been fully exploited? Definitely not – as was demonstrated at the MAPAL expert day „Dialog“. Scientists from the Tech-
nical University of Dortmund, two users and the tool specialists from MAPAL presented new solutions with much potential. 

New potential while machining steel and cast iron

has become even more intensively involved with 
these materials. On the one hand, the geometry of 
the tools was studied, on the other hand, the use 
of high-performance coatings. „We have built up 
a large amount of expertise“, emphasised Kress. 
MAPAL has in-house coating plants and a large 
analytics area. As such not just the tools but also 
the materials can be analysed exactly. The com-
pany works closely with universities and scientific 
institutes during its research and development 
work. 

EXCITING RESEARCH RESULTS AND 
BEST PRACTICE EXAMPLES
Prof. Dr-Ing. Dirk Biermann, Head of the Institute 
of Machining Technology at the Technical Univer-
sity of Dortmund provided an insight into one of 
these research projects. The basis for this project 
was a central application, a part for a large au-
tomotive manufacturer. Biermann explained the 
optimal process strategy during deep spiral drill-
ing using solid carbide tools as well as the effect 
of minimum quantity lubrication on changes in 
temperature during the machining of the parts. 

Using honeycomb as reference: Prof. Dr-Ing. Dirk Biermann, Head of the Institute of Machining Technology at the 
Technical University of Dortmund, presented astounding research results at the expert day MAPAL Dialog. 

INNOVATIVE TECHNOLOGY IN USE
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With his team, Biermann has also investigated 
the changes the machining process causes in the 
boundary zones on the parts and how additively 
manufactured tool holders can be used for vibra-
tion damping during turning, also with astound-
ing and interesting results. 

Ulrich Krenzer, Managing Director of the MAPAL 
Centre of Competence for solid carbide tools in 
Altenstadt, and Jochen Schmidt, MAPAL Product 
Manager for Clamping Technology, addressed the 
practical aspects of steel and cast iron machining. 
The two experts presented „best practice“ exam-
ples and new chucks. Krenzer then demonstrated 
that a drilling tool with three cutting edges pro-
vides the highest performance in cast iron and 
steel. During the machining of an axial piston 

pump, the machining time was halved using a 
triple cutting edge drill compared to a drill with 
two cutting edges, the tool life also increased 
from 5,400 to 10,800 bores. Jochen Schmidt then 
explained the advantages of additive manufac-
turing for hydraulic clamping technology. The 
clamping area can be positioned closer to the 
cutting point and the chuck offers more stability. 
In this way better cutting parameters can be used 
and the process reliability is increased. „These im-
provements have a massive effect on the „cost-
per-part“ (CPP) calculation“, emphasised Schmidt. 

What are the challenges facing the users now? 
Markus Zapke, Team Leader Tooling, Equipment & 
Processes at the Siemens gas turbine works, Ber-
lin, reported on this issue among others. The pro-

In MAPAL‘s research and development centre, MAPAL Dialog participants obtained 
information on the new products from the precision tool manufacturer.

ject presented by Zapke involved the machining 
of the blade slot in a large gas turbine. To machine 
the slot, Siemens normally relies on broaching, a 
machining process for the manufacture of inter-
nal and external profiles. „In this case the slots 
were too deep, we would have had to procure a 
new machine.“ They contacted MAPAL. Within a 
short time, custom milling tools were developed; 
these tools machine the slot without problems. 

During other presentations, the experts present-
ed interesting solutions that can be used beyond 
steel and cast iron machining. For example, chip 
removal by using high-performance coatings or 
new tools. Also a topic at the MAPAL Dialog: the 
digitalisation of manufacturing processes and the 
intelligent networking of machines. è

MAPAL dialog 2019 as Video:
www.mapal.com/de/aktuelles/mapal-dialog



INNOVAT I V E TECHNOLOGY IN USE
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LIVE DEMONSTRATIONS AND TIME  
TO NETWORK
The tools were presented in MAPAL’s research 
and development centre; the participants were 
also able to see them in use on the machining 
centres. Demonstrations included trochoidal 
milling, high-performance machining using 
the drills MEGA-Speed-Drill-Steel and Tritan-
Drill-Steel as well as the milling cutter Opti-
Mill-Uni-Wave. The focus was also on a new 
chip breaker for steel as well as a milling cutter 
range with radial ISO indexable inserts for steel 
and cast iron machining. The development en-
gineers and technicians from MAPAL answered 
visitors’ questions and gave them helpful tips 
and information. During the breaks there was 
a mutual exchange of information between the 
participants, there were also conversations with 
the speakers, the product specialists from MAPAL 
and Dr Jochen Kress. An accompanying product 
exhibition covered other sectors and application 
areas in which MAPAL is active, for instance tool 
and mould making, digital tool logistics as well 
as the area of electric mobility in the automotive 
and two-wheeler industry. n  
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Machining the interior of a gearbox in one machining step

A MULTI-STEPPED 
FINE BORING TOOL 
OF SUPERLATIVES 

The machining of the interior of the gearbox housing for hybrid vehi-
cles shown here is particularly challenging. In addition to the gearbox/
converter, the housing must also accommodate the electric motor. As a 
result it is particularly complex and has a large number of fits, freeform 
contours as well as exactly defined transitions. For the finish machining 
during which close tolerance requirements must be met, MAPAL and 
GRÜNER Systemtechnik jointly developed a highly complex fine boring 
multi-stepped tool with a total of 20 steps. è

A look inside the gearbox housing for a hybrid vehicle with  
numerous coaxial transitions, fits and specified chamfers.  



“We are a manufacturer of high-performance machining centres as 
well as a supplier of cast aluminium and magnesium parts. We procure 
the raw parts for the specific project and machine them ourselves on 
CNC machines developed and manufactured in-house”, explains Eber-
hard Lang, Head of Production at the Merklingen works of GRÜNER 
Systemtechnik GmbH & Co KG. The company has a strong market 
position as a tier 1 or tier 2 system supplier in the area of gearbox 
and steering housings, as well as engine and structural parts, along 
with electric motor housings made of aluminium or magnesium for 
the automotive sector. A significant portion of the company’s success 
is based on its use of machines and systems designed, developed and 
manufactured in-house. The machining philosophy is fundamentally 
different to the usual approaches on machine tools. While normal sys-
tems often operate with rather simply structured tools that are guided 
along complex paths, at GRÜNER, if possible, complex tools are used 
that can complete the machining task in only one feed movement. 
These include, for example, complex multi-spindle machining heads 
that can machine numerous bores and fits at once in only one ma-
chining step. Demanding multi-stepped tools that undertake numer-
ous machining tasks in the interior of a gearbox housing with only one 
feed movement are a further speciality. This unique approach results in 
extraordinarily high productivity and quality. 

TOOLS: A CLOSE DEVELOPMENT PARTNERSHIP  
WITH MAPAL
Klaus-Dieter Reichersdörfer, technical consultant at MAPAL, empha-
sises: “GRÜNER has worked closely with us for decades during the 
development of machining tools for such machining tasks.” A high 
point of this development partnership is a multi-stepped fine boring 
tool for finishing a hybrid gearbox housing. With a length of 735 mm 
and a maximum diameter of 313.5 mm, this tool weighs 207 kg. On 
its 20 steps, a total of 80 highly accurately ground PCD components 
are arranged, 58 cutting edges and 22 guide pads for stabilisation. All 
cutting edges can be replaced and adjusted. The finishing tool is ac-
companied by a similar roughing tool that, however, is not adjustable 
and is therefore of simpler design.

MAINTENANCE: “A CRUCIAL VARIABLE”
“With a tool of this complexity, maintenance is a very important fac-
tor”, says Werner Hanusch, head of the setting room for the works 
in Merklingen. At least three identically ground cutting edges are 
arranged around the periphery of the individual steps; these cutting 

edges can be adjusted in different directions and at different angles 
using adjusting screws. Depending on the task, they have different 
shapes: from the simple chisel contour to challenging freeform ge-
ometry. An adjustment is always necessary if the measurement using 
a 3D measuring system of the parts manufactured shows that one or 
more dimensions has reached or exceeded the so-called intervention 
limit – which is still within the tolerance limit to be met. The related 
employee must be highly qualified and at the same time have exten-
sive experience and instinctive feeling to adjust the complex tool suc-
cessfully. The individual cutting edges can be adjusted via up to four 
independent adjustment features for variables such as radial position, 
height, inclination or rake angle. In addition, all cutting edges on a step 
must be aligned exactly the same with high accuracy.  

SOPHISTICATED MEASURING SYSTEM FOR ADJUSTMENT
“For this work we use the setting fixture UNISET-V from MAPAL; our 
fixture was specially designed for this high tool weight”, says Werner 
Hanusch. In the configuration used by GRÜNER, the fixture also has 
two monitors. In this way an eye can be kept on the basic settings and 
at the same time specific details checked with increased resolution. 
This feature is particularly helpful during fine adjustment. The key nu-
merical data are continuously displayed on the monitor. A measuring 
and setting program must first be prepared for each tool. The UNISET-V 
is used at GRÜNER for the basic setting of a newly delivered tool and 
also for re-adjustment. One to two working hours need to be planned 
for a re-adjustment, for instance. Completely set tools are stored in 
the UNIBASE-M tool dispensing unit from MAPAL until they are used.

JOINT MEASURING SYSTEM DEVELOPMENT 
“Because with the current setting fixture we are coming up against 
the limits in relation to the dimensions of the test objects, together 
with MAPAL we are involved in the development of a larger succes-
sor system”, says Eberhard Lang. This partnership that has grown from 
decades of close collaboration, also during development projects, is an 
essential basis for their success. For such tools, close contact with the 
experts involved is fundamental because the requirements on the tool 
go significantly beyond the information in the part and tool draw-
ings. Especially for particularly demanding machining tasks, which 
form part of everyday business at GRÜNER, this interaction is crucial 
for success. At the end of the day, the quality of the product and the 
productivity of the manufacturing process essentially depend on the 
perfection of the tool and the care taken while setting it. n  
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The differentiating feature of GRÜNER Systemtechnik is the machining centres, 
fixtures and equipment developed and built in-house. (Photo: GRÜNER)

Especially for particularly demanding machining tasks, which form part of 
everyday business at GRÜNER, good interaction on both sides is crucial for 
success. Klaus-Dieter Reichersdörfer (MAPAL) with Eberhard Lang and  
Werner Hanusch from GRÜNER Systemtechnik (from left to right) 

Complex, multi-spindle machining head for the simultaneous machining  
of bores and fits in one machining step. (Photo: GRÜNER) 

The fine boring multi-stepped tool with 20 steps delivered by MAPAL is equipped 
with 58 PCD cutting edges and 22 PCD guide pads.  

The cutting edges can be finely adjusted in various directions with the aid of 
numerous adjusting screws.  



HIGHEST  
MACHINING 
VOLUMES
MAPAL expands its programme of  
high-performance milling cutters 

MAPAL is a complete provider. Not just for the automotive industry. For 
years the precision tool manufacturer has been successful with its tools 
also in the aerospace industry. Among other aspects, in this industry 
the machining of structural parts with a large portion of material to be 
removed plays a major role. MAPAL is continuously further developing 
and expanding its portfolio to be able to meet all requirements, also 
during these machining operations, and to be able to offer a complete 
tool portfolio. Most recently, the company announced new milling cutters 
in the OptiMill series for machining structural parts. Axel Fleischer, Market 
Segment Manager 3D Milling, reports on challenges, opportunities and 
new potential. è
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Axel Fleischer (right) is responsible at MAPAL for the market segment 3D milling. 
Dietmar Maichel is the responsible development engineer. Together 
they prepare the best possible tool solutions for machining structural parts, as 
can be seen in the photograph.



IMPULSE: MAPAL has marketed tools for high volume machining 
for some time. Why completely new milling cutters now?

Which geometries meet these requirements?

We have developed several new geometries because the requirements of 
course vary depending on the application. For the finishing of contours and 
pocket walls, for instance, we have developed a new finishing geometry. Due 
to this geometry, the OptiMill-SPM-Finish operates without problems even 
with large wrapping – also in the corners with large tool contact and a high 
load, the tool remains stable. The optimally designed cutting edge geometry 
ensures there is no vibration during the machining. The chip spaces are pol-
ished; as a consequence chip removal functions perfectly. The special feature 
of this tool – large depths can be finished in one pass. This saves time and is 
therefore particularly cost-effective.

And in the area of roughing?

For roughing we have developed a new diamond knurled roughing geometry 
that is used on the OptiMill-SPM-Rough. This geometry is perfectly matched 
to the machining of structural parts made of aluminium. As a result of the 
geometry the power consumption during machining is reduced significantly 
compared to tools with a straight cutting edge. Due to the reduced cutting 
forces and the excellent plunging characteristics of the tool, the heat intro-
duction into the part is minimal. As a consequence, greater feed-in depths 
as well as higher feed rates can be used during roughing. The result is very 
high machining volumes.

Apropos machining volumes – is it only the tool that matters?

Of course, the tool makes its contribution. And all our SPM roughing tools are 
designed for the highest machining volumes, however, the actual volumetric 
performance achieved depends on more factors than the geometry of the 
tool. Often the part itself is the limiting factor. For example, the machine 
cannot exploit its potential in tight pockets or delicate structures for pro-
cess-related reasons.

What influence does the machine itself have?

The machine itself of course has a significant influence on the maximum 
possible machining volume. Here above all, factors such as the spindle speed 
and the related torque play a key role. For effective machining during the 
machining of aluminium, the greatest possible machining volume, the high-
est possible spindle speeds combined with high spindle power are a basic 
prerequisite. Our tools are designed so that the highest volumes can be 
achieved. n

Axel Fleischer: We have developed new tools made of solid carbide to add 
to our existing SPM programme (Structural Part Machining). Not only tools, 
but also machines are subject to continuous further development. Due to 
the new generation of machines with sufficient drive power and the neces-
sary spindle speeds, high-performance machining of aluminium parts has 
become more cost-effective due to the time saving.  

… and therefore new tools?

The more cost-effective a process, the more it is used and the more refined 
the technological solutions also become. For machines with higher perfor-
mance we can therefore use corresponding tools with more potential in rela-
tion to machining volume. The challenge here is to find the correct geometry 
for the tools.  

What challenges are there for the tools?

Faster, higher, further is what they say in sport. Transferred to the milling 
tools in the area of high volume machining, you could say: larger cutting 
depths, better chip removal and a higher material removal rate. Vibration 
must be avoided to obtain a perfect surface finish, among other reasons. And 
the heat introduced into the part must be kept to a minimum to prevent the 
distortion of the part. 
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„The most interesting products for our customers 
include without doubt the OptiMill series with 
solid carbide milling cutters for various applica-
tions“, said Michael Bang Pedersen during the pre-
sentation on the innovative tool series currently 
in the process of conquering the Danish market. 
Bang  Pederson referred to the advantages of the 
milling cutter series OptiMill-Trochoid. These mil-

MAPAL presented new tool solutions and examples from the practice during the 
first technology day in Denmark. Six production specialists from MAPAL as well 
the technical consultant responsible for Denmark, Michael Bang Pedersen, provid-
ed a comprehensive insight into the product programme. They presented new tool 
series and provided information on the potential of solid carbide and PCD tools 
for the high-performance machining of parts made of aluminium, steel or cast 
iron. MAPAL partner Mill-Turn in Herning made available its premises.

FIRST TECHNOLOGY DAY  
IN DENMARK

ling cutters have additional, specially shaped chip 
breakers that ensure short chips and their relia-
ble removal from the process. The highest cost-
effectiveness and high cutting rates with cutting 
depths up to 5xD characterise these tools. As a 
further highlight, he presented the OptiMill-Uni-
Wave that makes full slot milling with a slot depth 
of up to 3xD possible. „The milling cutter can be 

A team of six specialist provides information on trends in tool technology 
(from left to right): Martin Winkle, Uwe Fuchs, Ilija Rajkovaca, Dieter 
Gsänger, Michael Bang Pedersen and Karsten Wolff.
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used for many materials. It is possible to machine 
with high feeds. Thanks to the innovative diamond 
knurl roughing geometry, short, tightly rolled 
chips are produced during machining that can 
be reliably removed“, explains Bang Pedersen. For 
time-consuming ramping processes or pilot bores 
while machining aluminium, he recommends the 
OptiMill-Alu-HPC-Pocket. 

A selection of the tools presented, also from the 
area of reaming and drilling, were exhibited in a 
product exhibition and their use also demonstra-
ted live on a machining centre. These products also 
included additively manufactured chucks produ-
ced in the headquarters in Aalen on the latest 3D 
printers. The technology day provided the Danish 
customers with a large amount of information and 

gave them an opportunity for technical discus-
sions and personal interaction. „The event met with 
great approval and we received a large amount of 
positive feedback“, resumed Michael Bang Peder-
sen. A further event in a similar format is planned 
for the coming year. n



The PCD face milling cutter FaceMill-Diamond has proven itself 
particularly in HPC applications and during the machining of 
unstable parts. It is – with new, optimised cooling – suitable for 
various requirements in a monolithic and a modular design. For 
optimum cooling and lubrication of the PCD cutting edges, the 
coolant outlets are positioned directly at the cutting edges. This 
feature ensures improved chip removal and offers significant 
benefits, particularly in applications with minimum quantity lu-
brication or air cooling. Both face milling cutter variants make 
the best surface finishes with high tool lives at the same time 
possible.

FaceMill-Diamond 

MAPAL SPOTLIGHT

THE MOST IMPORTANT FACTS:

  Improved chip removal and longer tool lives due to 
coolant supplied directly at the cutting edge

  Proven geometry variants for different surface finish 
requirements (Rz ≤ 10 μm / > 10 μm)

  Cutting depths of up to ap = 10 mm possible

DIRECT COOLANT SUPPLY

The FaceMill-Diamond in the monolithic design shows its 
strengths particularly during machining operations suscepti-
ble to vibration. Compared to its modular equivalent, it is also 
possible to implement large contact widths and high stock re-
moval. The modular milling head variant can be used flexibly, 
in small-scale series production or machinery with different 
connections, among other applications. n

Monolithic or modular with optimal cooling
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1 | Integrated coolant outlets
 -  Direct cooling and lubrication  

of the cutting edges
 - Improved chip removal 
 2 |  Brazed PCD cutting edges
 -  Large number of cutting edges  

for best possible productivity
 - PCD for long tool lives
3 |  Tool body made of steel
 - Wear-resistant and ductile
 - Multiple reconditioning possible
 -  High precision for quiet running  

even at high cutting speeds

2

4

3

1

5

MODULAR MONOLITHIC

4 | Balancing screws
 -  Perfect radial run-out due to  

balanced milling body
5 |  Modular construction
 -  Highest flexibility and independence  

for machinery with different connections
 -  Especially for small-scale series production  

with varying machinery
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