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» EDITORIAL

Dear readers,
Dear business associates,

the maxims of cost-effectiveness, energy efficiency and conservation of 
resources are at the forefront of all our activities to give our customers 
a technological lead and to make possible sustainable production. The 
close cooperation between our technical consultants worldwide and the 
central Research & Development department plays a crucial role here. 
This symbiosis of market needs and understanding for the customer 

with the high technical know-how of our employees over the whole 
machining process helps us to recognise the demands of the different 
industries in good time and to derive technological trends. Of course 
these constant innovative steps are not a matter of coincidence. They 
require a well-trained team, modern machinery, a profound understan-
ding of markets and a sense for trends. Independent of the sector in 
which our employees are involved, they have the related expertise and 
are specialists in their field. They listen to you, understand your appli-
cation and together with you they will find the most cost-effective and 
resource-saving solution.

COST-EFFECTIVENESS
ENERGY EFFICIENCY 

CONSERVATION
OF RESOURCES
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On request, our specialists can take over the entire planning and design 
process for the complete machining of parts. And this is precisely the 
core competence of MAPAL – developing process solutions with custom 
tools. We can justifiably assert that we occupy a market-leading positi-
on in this area. A highly motivated team of about 70 employees in our 
Technology Expert Team is available to develop optimum machining so-
lutions regardless of the sector. But that is still not enough. Add to that 
the intensive contact with our trials department, which our customers 
can use to manufacture prototypes or to test the process reliability of 
our tools in endurance tests. 

You can always expect something more from MAPAL.
We look forward to further challenges.

We hope you enjoy your reading

Dr. Dieter Kress  Dr. Jochen Kress
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ENERGY EFFICIENCY 

CONSERVATION
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INDUSTRY 4.0
The revolutionary power of digital 
networking – how bits and bytes 
are changing the world of machining



Left: Stock, usage and other data are recorded by the 
MAPAL dispensing system UNIBASE-M.

Right: During the measuring and setting of the tools, 
important data relevant for networked manufacturing 
are collected.

Digital networking in manufacturing is a megatrend in which not 
only machining businesses are engrossed. Even today we can look 
back at rapid development in this area thanks to ever shorter inno-
vation cycles. A lot has already happened on the way to networked 
manufacturing – however, in many areas digital networking in 
machining manufacture is still in its infancy. 

Where in the past, design was on the drawing board and manufacture 
was on hand-held machines, today multiple axis machining centres set 
the tone. Due to the complex capabilities offered by these machining 
centres, programming in a CAM system taking into account machine 
kinematics and dynamics is required. Today design and simulation are 
three-dimensional. The coupling of CAD/CAM systems has also had 
a significant effect on the machining. New manufacturing processes 
such as additive manufacturing or highly dynamic processes such as 
trochoidal milling and HSC/HPC machining – only possible thanks to 
complex data – are making possible completely new geometric shapes 
and more efficient machining. Freeform surfaces and specific topogra-
phies on indexable inserts, hydraulic chucks without the limiting factor 
of the brazed joint, drills with a stable core and optimal cooling channel 
design also in small diameters, reamers with half the weight due to new 
lightweight construction methods – examples that are state-of-the-art 
today at MAPAL. All these aspects are signs of the 3rd industrial revo-
lution, which has changed production 
technology and production, and which 
is still in progress. The 4th industrial 
revolution is on the way – the digital 
networking of machining manufacture.

Focus on intelligent tools

In its speed the so-called 4th industri-
al revolution based on cyber-physical 
systems is unlike any of the previous 
industrial revolutions. While the first 
industrial revolution was characterised 
by mechanics with the aid of water 
power and steam power, the second by 

the introduction of mass production with the aid of electrical power, 
and the third by the further automation of manufacturing by means of 
electronics and IT, for the fourth industrial revolution ever more complex 
data sets and intelligent networking of manufacturing are crucial. A 
digital equivalent must be available for every component in manufactu-
ring. In the ideal case, these communicate with each other. The focus is 
also increasingly on actuating tools. For instance, MAPAL has developed 
the TOOLTRONIC-CAT, which regulates itself without external influence 
from the machine tool.  

Significance of platforms and ecosystems

All the stated products and processes take into account the goal of 
digitally networked manufacturing. But they are only individual building 
blocks. The digital networking of manufacturing means much more than 
that. And here there is also major potential. Digital networking signifies 
the flow of the data, the automated processing of these data and there-
fore reduced marginal costs. The significance of platforms and ecosys-
tems is increasing. And there are completely new business models. In 
future, tools will no longer comprise just hardware. In addition to the 
analogue aspects such as prices, delivery dates, performance, technology 
and quality, there are the digital requirements for the related data and 
services. The digital dimension of the products extends the value chain. 
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The nature of procurement and logistics has changed, among other rea-
sons due to procurement portals at the shopfloor level, active tool data 
management and automated planning systems. Revolutions at all levels.

Intelligent components and their interaction

Digital networking in machining manufacture is taking place in two 
dimensions. On the one hand there are intelligent components, such as 
product solutions and technologies, and the related connections. On the 
other hand there is the higher-level linking of these individual compo-
nents. And their interaction and communication with each other as well 
as the digital services. 

A further aspect of digital networking is the possibility of bringing 
supply and demand significantly closer together. And that without 
boundaries in relation to region or time. What already works smoothly 
in the B2C sector with platforms like ebay or airbnb is not so easy in the 
mechanical engineering sector. Although it is possible to draw parallels 

between the B2C and B2B sectors, the complexity is significantly higher 
in the business sector. One possible ideal situation analogous to the 
consumer sector: a platform that links all organisations involved such 
that the entire manufacturing process is covered. And the data of rele-
vance for each organisation are available to that organisation. 

Heterogeneous system environment makes digital networking more 
difficult

Why does this scenario not yet correspond to reality? On the one hand 
this is due to the completely different conditions in industry, which are 
characterised for example by approval processes, different standards and 
certifications, as well as the currently very heterogeneous system en-
vironment. A good example here is to compare operating systems with 
controllers. The four operating systems iOS, Android, Windows and Linux 
define the market. Anybody who develops a platform that is compatible 
with these systems can assume that just about everybody will be able 
to use it.



MAPAL has developed the TOOLTRONIC-CAT, an intelligent tool for eccentric turning on machi-
ning centres, which regulates itself without external influence from the machine tool.  

The situation is very different for machine controllers. Anybody who 
wants to make available a platform here comes up against countless 
systems; almost every machine manufacturer has its own. The master 
data in different formats are often not compatible with each other. 
Furthermore, unlike the relatively open systems in the B2C sector, for 
example during app development, custom development in the B2B sec-
tor is difficult or even unwelcome. It is mostly not possible to configure 
the controllers freely. 

Data signify competitive advantage

A further aspect where the B2B sector differs significantly from the B2C 
sector is data handling. While private data are saved relatively lightly on 
well-known platforms, data in the B2B sector often harbour the crucial 
competitive advantage. This means that even though the data would be 
useful for downstream processes, for example at the customer, they are 
not revealed or are only revealed unwillingly. In addition, organisations 
want to protect themselves against industrial espionage and therefore 
severely restrict access to the data.

Products in the B2B sector require support in many cases. For instance, 
tools must be set, started up and serviced. Also, in the B2B sector the 
consequences of faulty or damaged products are not regulated by law as 
they are in the B2C sector, instead they are regulated contractually. 

In summary it can be stated that changes on the path to digitally 
networked manufacturing are clearly apparent. That the usage of tools 
in modern machining processes will become faster and more effective 
due to digital components, and there are completely new opportunities. 
The search for solutions and concepts is also still in full swing. The most 
important factor here, along with the flow of data, is the harmonisation 
of the connections and system environments.
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When something exceptional develops between us:
That´s the MAPAL effect.

Discover tool and service solutions that will bring you forwards:
www.mapal.com | Your technology partner for machining
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for economical 
boring processes.You

are looking for an innovative
partner for your boring

operations.

Cost
reduc- 
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ROKU relies on the Tritan-Drill from MAPAL for various bores on the 
turbocharger with integrated exhaust manifold.

More than 150,000 turbochargers with 
integrated exhaust manifold are manu-
factured by ROKU Mechanics GmbH each 
year. Here it pays to optimise every single 
processing step continuously. The improve-
ments and savings possible solely related to 
the fixing bores on the housing as well as 

the bushing bore for the wastegate became 
apparent as ROKU changed the machining 
from drills with two cutting edges to the 
Tritan-Drill with three cutting edges from 
MAPAL. The cycle time was significantly 
reduced thanks to 15 percent higher feed, 
the tool life more than doubled.
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WITH THREE CUTTING EDGES
TURBO



ROKU GmbH in Unterschneidheim manufactures turbochargers 
for premium brands such as Porsche and AMG.

TURBO



German ROKU Mechanik GmbH is a partner to supplier industry. With 
more than 200 employees, on 70 CNC machines the organisation manu-
factures components for the automotive industry, drive technology, me-
dical engineering industry, the optical industry and industrial metrology. 
ROKU also supports customers from the aircraft and telecommunications 
sectors. The organisation covers all lot sizes, from small to large-scale 
series production.

Turbochargers with integrated exhaust manifold are an important ap-
plication from the automotive industry. „We manufacture the individual 
turbochargers in quantities from 30,000 to 50,000 for premium brands 
such as Porsche and AMG“, explains Roland Kuhnhaus, General Manager 
of ROKU Mechanik GmbH. The demand for these parts remains high. 
The turbocharger has been state-of-the-art in diesel vehicles for some 
time. And almost all automotive manufacturers today offer a turbochar-
ged petrol engine. Why? The turbocharger makes possible comparable 
performance with a smaller engine capacity – and that contributes to 
the advance in downsizing. 

Challenge for cutting tools

Turbochargers are powered by hot exhaust gases and must withstand 
high temperatures. For this reason the turbocharger manufactured in 
series production at ROKU is made of heat-resistant cast steel 
(1.4849 + 1.5 Nb) with an austenitic structure and a density of 
8 kg/dm3. The alloying of the workpiece material with chromium 
carbides gives the parts high strength at operating temperatures up to 
1,020 °C. However, the alloy is difficult to machine and a challenge for 

„The cutting data, quality 
and tool life of the Tritan-
Drill impress.“

Günther Thorwart (left) and Reiner Heim discuss the usage of 
the Tritan-Drill.
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any cutting tool. MAPAL supplies an approp-
riate solution for several machining steps at 
once: drills, reamers for the fine machining of 
the wastegate bushing bore and mechatronic 
actuating tools TOOLTRONIC with LAT facing 
head for finishing the large and small V-bands. 
„Even if the tasks are very demanding, MAPAL 
provides comprehensive support and supplies 
the optimal tool“, says Günther Thorwart, 
Production Manager at ROKU Mechanik GmbH. 
The two organisations have already been colla-
borating for some time. 

„At these quantities, custom tools specially 
designed for the specific conditions and tasks 
pay off“, explains Jürgen Metzger, who is the 
Sales Representative responsible for supporting 
ROKU. As such special solid carbide drills with 
two cutting edges were designed for two bores 
on the turbocharger, the fixing bores on the 
housing, as well as the bushing bore for the 
wastegate. The results were satisfactory. A 
tool life of around nine metres of drilling was 
achieved on machining the fixing bores. This 
corresponds to 65 workpieces. 

Partner for cost-effective manufacture

Anybody who wants to manufacture cost-
effectively is continually working on improving 

processes, reducing cycle times and increasing 
tool lives. MAPAL assists its customers during 
this task and for this reason introduced the 
Tritan-Drill with three cutting edges in 2014. 
Especially for machining the stated bores, 
Reiner Heim, Product Specialist for solid car-
bide tools, and Serkan Topal, Product Manager 
Service of solid carbide tools, from the MAPAL 
competence centre for solid carbide tools, 
designed the Tritan-Drills together with Jürgen 
Metzger. „During this process it was necessary 
to pay special attention to the properties of 
the material“, recalls Reiner Heim. „Drilling is 
into the solid and the heat-resistant cast steel 
is extremely abrasive.“ Also the burr forma-
tion on the bore outlet should be as small as 
possible. 

Tritan-Drill for maximum performance

The experts developed custom-made drills with 
three cutting edges and internal cooling, on 
the one hand with a diameter of 8.3 mm and 
a drilling depth of 15 to 18 mm for the fixing 
bores on the housing, on the other hand a step 
drill with a diameter of 16.6 x 20 mm and a 
drilling depth of around 30 mm for machining 
the bushing bore for the wastegate. Three 
cutting edges and a self-centring tip give the 
Tritan-Drill from MAPAL the highest possible 



For machining the bushing bore for the wastegate 
at ROKU, a step drill with the geometry of the 
Tritan-Drill is used.
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TOOL LIFE 
INCREASED BY 
130 PERCENT



The fixing bores on the housing are manufactured using a Tritan-Drill, diameter 8.3 mm.

View of ROKU GmbH in Unterschneid-
heim, Germany.

performance and optimal positioning accuracy. 
The point thinning on the drill is very stable in 
the centre and becomes increasingly positive 
towards the outside. The transition to the 
chip flute is almost continuous. This feature 
significantly reduces the friction between the 
drill and the chip. The positive rake angles in 
conjunction with the sharp main cutting edges 
ensure the cutting pressure is low. As a result 
the process temperature drops. The experts 
also specifically matched the edge preparation 
and the corner chamfer to this application. The 
consequence: the burr formation at the bore 
outlet is sustainably suppressed. The cutting 
material with a coating based on TiAlN further 
reduces the heat introduction to the drill and 
counteracts the abrasiveness of the material.

As such the cutting data, the quality of the 
bores and the tool life achieved impressed the 

customer ROKU. For the fixing bore on the 
housing, machining is with a cutting speed of 
70 m/min and 0.22 mm feed. The feed is 15 
percent higher than with the drill with two 
cutting edges. The bushing bore for the waste-
gate is manufactured with a cutting speed of 
65 m/min and a comparably low feed of 0.22 
mm. Why? „It is a through hole and the bore 
outlet is a problem. The burr formation must be 
kept as low as possible“, says Reiner Heim. 

Tool life increased by 130 percent

For the fixing bores the Tritan-Drill achie-
ves a tool life of 20 metres of drilling. This 
corresponds to 140 parts and an increase of 
130 percent. „On the bushing bore for the 
wastegate, the tool life of the Tritan-Drill is 
also very good“, confirms Günther Thorwart. 
„However, for this machining we replace the 

drill before the end of its tool life. Here the key 
issue is accuracy, as we press a bushing into 
this stepped bore.“ 

The tools impress not only with the machining 
values they achieve. The Tritan-Drill offers a 
further plus. „The drills are re-ground three 
to four times, depending on the minimum 
length that must be maintained for the tools“, 
explains Heim. A clear added value in relation 
to cost-effectiveness on the usage of the drill 
with three cutting edges at ROKU. 

The organisation is so satisfied with the results, 
the quality and the process reliability offered 
by the Tritan-Drill, that it is also to be used for 
other bores on the part. „We are currently star-
ting up the processes with the customer“, says 
Jürgen Metzger. The success of the machining 
is foreseeable. 



PARTICULARS

Giari Fiorucci –
Head of Digital and Logistics Services

In the area of services, the MAPAL Group is 
setting new trends and in future will incre-
asingly market its services as independent 
products. On 1 January 2016 Giari Fiorucci (42) 
took over as head of the newly created digital 
and logistics services team. His main respon-
sibilities include the intensive marketing of 
MAPAL‘s services, as well as the expansion of 
the market position, both internationally and 
with major customers.

Previously Giari Fiorucci worked at Bosch for 
many years, of which four years were as the 
Head of Procurement in the tools area for the 
entire group. He has extensive experience in 
key-account sales and in the procurement of 
indirect materials.

Hans-Georg Laukötter –
Technical Consultant for the regions Schles-
wig-Holstein, Hamburg and Denmark

Since 1 January 2016 Hans-Georg Laukötter 
(51) has been Technical Consultant for the 
Schleswig-Holstein, Hamburg and Denmark 
area. Laukötter studied mechanical enginee-
ring, specialising in design. In his initial profes-
sional positions, among other tasks he was res-
ponsible for tool design and NC programming 
in a large organisation. He is an acknowledged 
expert in precision tools and for the last eleven 
years he has supported important customers 
in the sector as an application engineer and 
technical salesperson. 

Karsten Wolff –
New Regional Sales Manager for the regions 
Lower Saxony and North Hesse

Karsten Wolff (51) took over the post of Regi-
onal Sales Manager as the successor of Martin 
Kaluza on 1 March 2016. With nine sales 
representatives, Wolff‘s area of responsibility 
is in Lower Saxony and North Hesse. Wolff is 
a qualified master tradesperson in the field of 
metalworking and has been a sales representa-
tive for 21 years. Over the past 13 years he has 
obtained in-depth knowledge and experience 
in the tool sector. He is now looking forward to 
the new challenge. 
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Thailand is one of the most attractive locations in the ASEAN region for 
the automotive industry. A study by the OICA (International Organiza-
tion of Motor Vehicle Manufacturers) currently positions the country in 
twelfth place in the ranking of the world‘s largest automotive nations. 
In 2015 the annual production of vehicles was around two million units 
and should continue to increase according to economists. Along with 
Japanese and European automotive manufacturers, many of the world‘s 
largest suppliers have established themselves in the emerging market.

MAPAL has been represented in Thailand since 1998 and has now 
founded its own company, MAPAL Tooling Thailand. The headquarters of 
MAPAL Tooling Thailand is in Bangkok.

A new building has been constructed close to the airport. It has an 
administration area of around 730 square metres as well as an air-
conditioned warehouse with 150 square metres of floor space. All 20 
employees from the previous joint venture with Thai partners have been 

kept on and have moved to the new building. In 
this way customers continue to profit from an ex-
perienced team with extensive technical expertise 
that supports them with their varied machining 
tasks and prepares optimal tools solutions for 
them. The newly created storage capacity will 
ensure punctual delivery.

MAPAL INTERNATIONAL

New building for MAPAL Thailand.

MAPAL THAILAND: 
NEW BUILDING OCCUPIED



INTERVIEW 
Ulrich Krenzer and Dr. Tim Gudszend

A QUARTER OF A CENTURY 
OF EXPERIENCE IN SOLID CARBIDE



The competence centre for solid carbide tools was founded in 1991 as a small workshop with the name MILLER GmbH, 
Präzisionswerkzeuge, with a production area of 200 square metres in Altenstandt. From the start the company produced 
tools made of solid carbide. Six employees worked there. Since then both the size of the production area and the number 
of employees have increased significantly. A milestone was the construction of the first production building in 1997. 
The ground-breaking ceremony for the second building followed in 2001. At this time there were already 40 employees 
working at MILLER. MAPAL took a share in the company in 2003. 

Since 2007 MILLER has been wholly owned by the 
MAPAL Group and has acted as a competence centre 
for solid carbide tools. This action was accompanied by 
far-reaching investments. A third production building 
was built and the plant in the two existing buildings 
renewed. In 2008 there were 220 employees working 
for the company in a production area of 9,600 square 
metres. Since 2010 the competence centre‘s growth 
curve has been steep. With the incorporation in the 
MAPAL Group the specialist for solid carbide tools pro-
fits from the worldwide marketing and the synergies 
within the international group.

INTERVIEW 
Ulrich Krenzer and Dr. Tim Gudszend

25 YEARS OF THE COMPETENCE 
CENTRE FOR SOLID CARBIDE TOOLS

A QUARTER OF A CENTURY 
OF EXPERIENCE IN SOLID CARBIDE



Impulse: The company has grown continuously since it was founded. Pro-
duction has been expanded several times. How do you tackle this growth?

Dr. Tim Gudszend: We have indeed grown strongly in the past. Today 
more than 400 people work here in Altenstadt. Above all, the size 
of the production area has increased. The task now is to expand the 
administration area to suit. For this reason we are currently planning 
the construction of a new administration building. Our administration 
will then be undertaken at 70 office workplaces equipped to the latest 
standards; these workplaces will work together flexibly along our busi-
ness processes. What was possible in the past with a shout is no longer 
possible with our current size. These changes include not only the new 
building, we will also standardise and better harmonise processes to 
offer better service. In this way we will become quicker and will be able 
to meet customer requirements even better. 

In the past eight years we have taken on approx. 200 new employees. 
We train a large part of our highly qualified specialist personnel oursel-
ves. We are also making investments here. We are completely remodel-
ling our training area and are equipping this area with new machines. 
Via co-operations with schools, businesses and associations we are 
working on making our training even more attractive. The competence 
centre for solid carbide tools is already one of the largest training 
organisations in the region. At the moment we are training 50 young 
people in the industrial and in the commercial area with three-year 
apprenticeships. 

Where is the competence centre in the area of tools today?

Ulrich Krenzer: In the area of drilling using solid carbide tools, MAPAL is 
one of the world‘s largest providers. Our range covers a broad spectrum 
of standard and custom tools. These tools have a very workpiece materi-
al-specific design. That means, today we are able to offer an appropriate 
solid carbide drill solution for almost every workpiece material. 

In the area of milling we have in the meantime also established a broad 
range. However, here there is still room at the upper end. And becoming 
better established in this field is one of our main goals for the future. 

What are the specific challenges of the sector and how is the market for 
solid carbide tools developing?

Krenzer: The market volume worldwide for solid carbide tools is over 
two billion euros per year. And similar to all other tools, the market 
for solid carbide tools is also growing. Here the most dynamic sector 
is aerospace. In this sector, dry machining is used extensively, or air is 
used for cooling to save washing processes. And these techniques place 
particular challenges on machining tools. However, there are also chan-
ges underway in the automotive sector. For example, many turbochar-
gers are manufactured from new alloys; these alloys place particular 
demands on the tools. We are therefore continuously monitoring new 
developments in the workpiece material area and are further developing 
or re-designing our tools to suit.

Apart from those tools designed for new workpiece materials – how do 
innovative tools come about in your organisation?

Krenzer: In our organisation innovations come about either due to our 
own initiative, due to market observation and the proximity to the cus-
tomer, or due to specific requirements from the trade, which we supply 
primarily as part of the Tool Traders Partner association. 

For instance the Tritan-Drill, which we use today as the standard not 
only for difficult drilling situations, was developed in close co-opera-
tion with the Research and Development department at the MAPAL 
headquarters in Aalen. For this purpose we have optimised and further 
developed the drill geometry with three cutting edges, which in itself 
is nothing new, and are obtaining resounding successes with it in many 
applications.

What differentiates the competence centre for solid carbide tools from 
the competition?

Gudszend: On the one hand of course our variety of solutions and the 
decades of experience in our team. However, also the service that we 
offer our customers as part of the MAPAL Group – internationally. For 
example we offer the re-grinding of our tools worldwide. Due to the 
numerous MAPAL sites and subsidiaries we can get to the customer 

IMPULSE interview with the managing directors of the competence centre for solid carbide 
tools, Ulrich Krenzer, (left) and Dr. Tim Gudszend.

What started 25 years ago on a small scale in an agricultural building is today a 
company with more than 400 employees and a production area of 9,600 square 
metres. 25 years of the competence centre for solid carbide tools – reason enough 
to take a look at the past, the present and the future with the Managing Directors 
Ulrich Krenzer and Dr. Tim Gudszend.
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quickly. The processes for re-grinding are standardised and are replica-
ted worldwide on the MAPAL sites – this means customers can rely on 
the same high quality worldwide. 

What differentiates re-grinding at the manufacturer from the thousands 
of workshops that offer the reconditioning of tools?

Krenzer: Of course we compete with thousands of re-grinding shops in 
Germany alone. Most of them can reproduce the macrogeometry of our 
tools reasonably well. However, this is not the only issue. What really 
makes the difference is the microgeometry, for example the cutting edge 
preparation. Or the surface treatment before and after coating, as well 
as the coating itself. To recondition the used tool so that it works like a 
new tool, it is important that every dimension matches, everything must 
be just right. We do not use standard programs as are pre-programmed 
on grinding machines. In total we have 40 geometries just for our stan-

dard products. Anybody who wants to ensure the best is obtained from 
a tool should have it reconditioned to original manufacturer quality.

Would you mind telling us what innovations from the area of solid carbi-
de tools can be expected at the key AMB trade fair?

Krenzer: We have a few exciting innovations up our sleeve for AMB. 
Among other items, we will announce a new pocket milling cutter with 
a geometry never seen before. In the area of drills we will announce a 
drill for dry machining aluminium, as well as a deep hole drill in the dia-
meter range from one to three millimetres and a length of 40 times the 
diameter. However, the highlight will be a new replaceable head variant 
that we will announce punctually for the trade fair.

Thank you for the interview!



SAVING TIME 
AND COSTS
Automotive suppliers save 
with slender hydraulic chuck

Guest article | Frederick Rindle, mav, Konradin-Verlag



SAVING TIME 
AND COSTS

Additive custom solution

For a new clamping system it is like a knighthood if it is used in large-scale automotive 
manufacturing. As then it has been demonstrated that it is not only effective, but is also 
reliable. This is what happened to a very slender, additively manufactured hydraulic chuck 
from MAPAL. It is used at two Bavarian automotive suppliers. Author: Frederick Rindle

The first glance from the uppermost landing into the building at 
Schabmüller Automobiltechnik GmbH in Grossmehring imme-
diately gives an indication of the impressive dimensions of the 
project currently evolving here. The four yellow robots that in 
future are to ensure the supply of parts to the plant are the 
most impressive aspect of the new large-scale production line. 

„Currently we are setting up here the first line for cylinder head 
cover manufacturing for a mass-produced engine“, says Albert 
Neumeier, responsible for process planning at Schabmüller. „In 
the end there are to be three lines here with 17 SW machining 
centres that will process all the cylinder head covers for an 
engine.“ However, currently engineers of all disciplines are still 
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setting up the processes. For the tools and the related clamping techno-
logy, this task is undertaken by MAPAL, as has been the case at Schab-
müller for some time. The experts from Aalen have been supporting the 
automotive experts from the start: „We were involved from the first 
pencil stroke“, says Stephan Streck, Technical Consultant at MAPAL. 
„Over the years a very trusting relationship with our tool supplier has 
been built up“, Neumeier emphasises the very good relationship that 
very quickly becomes apparent also in how they deal with one another.

The tool manufacturer predominantly based in the automotive sector 
has configured up to 98 percent custom tools for the manufacture of 
the cylinder head cover. „At these cycle times, you can no longer use 
standard tools“, explains Streck. „For instance, here it would be incon-

ceivable if the bore was first manufactured using one tool, and then the 
chamfer manufactured using a counterboring tool. The only effective 
way to do that is with a multi-stage tool.“

The tool experts have used exactly this solution competence also for 
the clamping systems. At the start of the planning, it was necessary to 
make use of a shrink-shrink solution for a bore in the engine component 
due to the extensive tool restrictions on the clamping fixtures. Only the 
shrink chuck with a shrink-fitted extension provided the slender contour 
required at the front.

However, this solution had significant disadvantages in relation to 
timing: „Due to the long clamping system with shrink chuck and ex-

THE SOLUTION FOR APPLICATIONS 
WITH CRITICAL CONTOURS…
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tension, the two spindles of the machining centre always had to move 
around the entire part for the tool change. This costs simply too much 
time with these volumes“, Neumeier explains the problem.

The tool manufacturer relies on innovative manufacturing processes 
for such problem applications. The additively manufactured HighTorque 
Chuck (HTC), with the back taper of three degrees familiar from shrink 
chucks, is manufactured for this purpose as a hybrid using the selective 
laser melting process. The laser melts the functional area of the hydrau-
lic chuck onto the conventionally manufactured tool body layer-by-layer 
using a metal powder. In this way the clamping range can be positioned 

very close to the chuck tip, which would not have been possible with 
conventional manufacturing.

This feature provides a radial runout of 3 µm at the location bore 
and 5 µm at 2.5 x diameter, as well as high shape accuracy with good 
vibration damping. The damping in the system reduces microstructure 
cracking at the cutting edge. This increases tool lives and protects the 
machine spindle. Furthermore, the additive manufacturing eliminates 
the need for a brazed joint in the chuck. This joint has always been a 
limiting factor on the stability until now.

THE SOLUTION FOR APPLICATIONS 
WITH CRITICAL CONTOURS…
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Significant savings possible

„We were impressed with the innovative solution from the start. With 
the now much shorter tool we save around 1.5 seconds per tool change. 
This saving was vital for achieving the cycle time required by the 
customer“, says Neumeier. It also quickly became apparent that there 
were other advantages due to the change: the tool is used on a double-
spindle machining centre. For this reason both tools must be aligned in 
relation to each other with a tolerance of six hundredths of a millimetre. 
With the shrink solution this requirement was time-consuming during 
tool setting. „This is much easier with hydraulic chucks“, Streck knows, 
as the „tool is measured in the presetting unit in the released state and 
then clamped in the measured state.“

Second manufacturer is just as impressed

Impressed with the successes of using the additively manufactured 
hydraulic chuck, Streck suggested the tool to another supplier from the 
automotive sector. For over twenty years ZBG Zerspanungstechnik Bruck 
GmbH has manufactured parts and components for the automotive and 
motorcycle industries, and is also part of the Schabmüller corporate 
group, like the automotive experts from Grossmehring.

„At one point in the existing manufacturing process we had to take a 
very unconventional approach before Stephan Schreck showed us the 
slender chuck“, says Johann Ullmann, responsible for tool planning at 
ZBG. The motorcycle experts manufacture wheel hubs for motorcyc-
les on a double-spindle machine. Bores with different angles must be 
applied to this part. „To be able to reach each bore at all, in the past 

…TO SAVE TIME AND COSTS.
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we had to reduce the periphery of the heatshrink chuck used“, says 
Ullmann. This action was not, however, without consequences: „The 
reduction in this sensitive part resulted in the limited service life of the 
chuck“, says Streck. „And of course, this sort of thing is only possible to 
a limited extent.“

Solution impresses the user

The slender hydraulic chuck from MAPAL also makes possible a much 
shorter tool in this case; it is much easier to avoid collisions with the 

part using this tool. All the necessary points on the part are also reached 
with the shortened solution. „We are very impressed with the innovative 
solution and are pleased that we no longer need to modify the standard 
chuck for our purposes“, says Ullmann.

The machining experts at ZBG are very satisfied with their tool expert, 
Streck: „Time and again we face new challenges. We are pleased to have 
here on-site such a tool specialist with whom we can discuss these issu-
es so that in the end we can find a solution jointly“, Ullmann concludes.

Albert Neumeier (left), Process Planner, 
Schabmüller Automobiltechnik and Stephan 
Streck, Technical Consultant, MAPAL, are 
impressed with the new clamping solution.

Left: The shrink chuck previously used (left) and the additively manufactured 
HighTorque Chuck (right) with its back taper of three degrees.

Right: The high degree of automation is apparent with the large number 
of robots for loading and unloading at Schabmüller.

…TO SAVE TIME AND COSTS.
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Stephan Streck also convinced Johann Ullmann (left), Tool Planner at ZGB, 
about the innovative clamping solution.



MAPAL has a presence on numerous public platforms and 
provides information on innovative tool concepts and developments

WHAT USERS 
WANT TO KNOW –
MAPAL PRESENTS 
TECHNOLOGY TRENDS

In co-operation with renowned sector partners and important pro-
fessional journals, MAPAL regularly makes use of a broad spectrum of 
forums, seminars and open house events to report on future-orientated 
manufacturing trends. Whether the issue is innovative tool concepts, in-

telligent machining processes or new production processes – interested 
users receive numerous impulses on the optimisation and modernisation 
of their manufacturing processes. 

TECHNOLOGY AND CUSTOMER DAYS
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MAPAL took part in the Open House Event 2016 at the machinery manufacturer CHIRON, which took place in 
Tuttlingen in March, with an information stand and presented setting fixtures as well as storage and logistics 
systems. They provide the user with complete solutions including the acquisition of data and make tool manage-
ment simple and efficient. 

1 OPEN HOUSE CHIRON

TECHNOLOGY AND CUSTOMER DAYS



„Industry 4.0 – an advanced vision“ was the topic 
of the Innovation Day 2016 at the Technische 
Schule Aalen (Aalen Technical School). Matthias 
Schneider from Research & Development depart-
ment gave a presentation on the processes used at 
MAPAL for additive manufacturing and explained 
the benefits for the manufacture of tools. The 
target group for the event included students at 
the technical school and their lecturers, as well as 
interested individuals from the organisations in 
the region.

2

In February MAPAL was involved in the first „mav The-
menpark Industrie 4.0“ (mav theme park Industry 4.0) on 
the occasion of METAV in Düsseldorf. The presentation 
by Stephan Köstler, Head of Engineering Mechatronic 
Systems, was dedicated to the opportunities of digital 
networking in machining. The expert showed how the 
hardware tool is becoming a digitalised data carrier and 
data supplier that efficiently supports process manage-
ment. 

3

INNOVATION DAY AT TECHNICAL SCHOOL

MAV  THEME PARK

TECHNOLOGY AND CUSTOMER DAYS
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TWO COMPETENCE CENTRES PRESENT THEMSELVES
EMPLOYEES FROM FESTO AT MAPAL ITS IN EPPINGEN AND MAPAL WWS IN PFORZHEIM

Tools for actuating and PCD tools are in the premium product league in machining manufacture. They offer rationalisa-
tion potential and are predestined for large-scale manufacture. The production of these tools is complex. It requires a high 
degree of specialist knowledge and precisely harmonised manufacturing and assembly processes. Employees from Festo 
recently saw how these processes are undertaken at MAPAL. At the beginning of March a group of ten visited the compe-
tence centre for PCD tools in Pforzheim and the competence centre for actuating and ISO tools in Eppingen. Festo is one of 
the world‘s leading providers of automation technology for factory and process automation and has been using products 
and services from MAPAL for many years.

The first stop during the exclusive information day for the employees 
from Festo was the works in Pforzheim. It is the world‘s largest develop-
ment and production facility for PCD tools. 

The second stop also provided fascinating insights for the automati-
on specialists from Festo. In Eppingen the newly opened and, at the 
moment, probably the most modern production facility for slide tools, 
actuating tools and facing heads awaited them.

Right: Insights in Eppingen
Bottom figure: Guests at the competence centre for PCD tools.

TECHNOLOGY AND CUSTOMER DAYS



RE-GRINDING SERVICE –
EXPLOITING THE FULL POTENTIAL



RE-GRINDING SERVICE –
EXPLOITING THE FULL POTENTIAL

Reconditioned solid carbide tools that achieve a machining performance 
of up to 100 percent in comparison to new tools represent an important 
factor for organisations to reduce production costs. In this manner up to 
65 percent of the tool costs can be saved in comparison to new procure-
ment. For this reason MAPAL has been offering to recondition tools to 
original manufacturer quality for many years. And that also worldwide 
with comprehensive service and significant added value for the customer. 



„Today we offer our customers around the world a consistent recondi-
tioning service for their solid carbide tools within a few days“, say Ulrich 
Krenzer, Managing Director of the MAPAL competence centre for solid 
carbide tools, and Frank Dreher, Managing Director of the MAPAL com-
petence centre for multi-bladed reamers. To exploit the full potential of 
the tools, re-grinding and re-coating to original manufacturer quality 
are essential. Only then is it possible to guarantee reliable, consistent 
machining results and machining performance of up to 100 percent 
compared to the new tool. The risk of a tool fracture and the related 
risks of damage to the part or machine are minimised.

GLOBALLY CONSISTENT PROCESSES

To offer customers all over the world the same service and quality, 
MAPAL has standardised the reconditioning process at 25 re-grinding 
centres for solid carbide tools, reamers, drills and milling cutters. Due 
to the far-reaching MAPAL sales network, a direct link between the 
customer and the related re-grinding centre is ensured. Along with high 
quality, the clearly defined processes ensure rapid service and short lead 
times for the tools. 

On request, MAPAL undertakes the safe transport of the tools in special 
toolboxes. Prior to re-grinding the tools are inspected by highly qua-
lified specialist personnel. „The original CNC programs as well as the 
original grinding wheels are used to re-grind the original geometry“, 
explains Krenzer. Along with the grinding wheels, the machine layouts 
as well as the measuring processes and equipment are consistent across 
the MAPAL re-grinding centres. All relevant details are available to all 
MAPAL sites in a database. This information is always kept up-to-date. 
Optimisations to the tools are also saved there. As such every customer 
tool is always state-of-the-art. 
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KNOWLEDGE AND EXPERIENCE ARE CRUCIAL 

 
 
Along with all these requirements, the know-how of the employees and 
their experience are a crucial factor for the quality of the reconditio-
ning. And this knowledge is available in the MAPAL competence centres. 
For decades the tool experts have been involved in the geometry, coa-
ting and grinding of the tools. „To continue to maintain the know-how 
at a high level, we continuously train our employees in our competence 
centres. If necessary, any employee who is involved in re-grinding, irre-
spective of the site, can rely on a product specialist in the competence 
centres for support“, explains Dreher. 

To re-coat the tools, MAPAL works together with an international coa-
ting company that guarantees the same coating on reconditioned tools 
as on new tools. Of course, the pre-machining and post-machining of 
the tool are identical to the newly manufactured equivalent.

IN WINTERLINGEN 

DURCHLAUFEN IM 

JAHR RUND

35.000WORLDWIDE 
RE-GRINDING SERVICE

PLANNING CERTAINTY AND PROCESS RELIABILITY 
FOR THE CUSTOMERS

 
„Due to the clearly defined standards and the continuous checking 
of the processes and tools, we offer our customers planning certainty 
and process reliability. The tools we re-grind can be used with the 
same application data as the new tools. It is not necessary to change 
any process parameters“, clarifies Krenzer. After a short time the 
customer therefore receives back the solid carbide reamer, drill or 
milling cutter in original manufacturer quality. After reconditioning 
the tools provide almost the same performance as a new tool, and 
that at around one third of the new price. 

BEFORE AFTER



A globally consistent production strategy and 
globally consistent production equipment increase 
efficiency during the production of custom tools.



Coupled to its international expansion, the MAPAL Group has 
further increased its production and storage capacity. By means of 
intelligent process optimisations, computer-aided manufacturing 
processes and the introduction of globally consistent organisational 
structures, at the same time the delivery times for standard tools 
and custom tools have been significantly improved. 

Continually improving and meeting in full the expectations of the cus-
tomers in all areas has a high priority for MAPAL. Offering dependability 
in all areas and at all levels is the key driver for the company. MAPAL 
implements this aim consistently by continuously weighing its actions 
and sounding out new solutions or potential for improvement. Here the 
issue is not just the products, but also designing the processes in the 

MAPAL Group such that an optimum is obtained in relation to quality 
and efficiency.

Efficient production processes

„The MAPAL Group has grown very strongly in recent years. For this 
reason it was essential to adapt also the processes to the fast growing 
structures,“ explains Dr. Jochen Kress, Member of the Executive Board. 
„We have recognised how important the topic of punctual delivery is for 
our customers and have therefore already undertaken much in relation 
to more efficient processes. In some areas we have already improved si-
gnificantly in this respect, in others there is still room for improvement.“

ACCELERATE THE AVAILABILITY 
OF STANDARD TOOLS AND CUSTOM TOOLS

INTELLIGENT 
STRUCTURES 



All organisational and production processes in the entire corporate 
group were initially studied and analysed as part of the strategy plan. 
As a result the production capacity in the competence centres was con-
sistently expanded and dedicated production lines created for standard 
tools, custom tools and repair tools. The MAPAL Group has also invested 
in additional employees and the expansion of the available machinery 
and storage capacity. The automation of the production processes has 
been intensively pursued. As such, for example, the hard machining or 
the grinding of chucks is today largely unattended. The machine used 
undertakes special grinding operations, which are measured and correc-
ted by the machine itself. 

Connections between individual function areas have also been reduced, 
responsibilities defined and the transparency of the processes increased. 
For this purpose appropriate measures have been implemented in the IT 
area and a shopfloor system introduced. Computer-aided CAx systems 
ensure an efficient, traceable production flow. „We are able to respond 
quickly and flexibly to customer orders, irrespective of whether for 
standard products with lot sizes between 25 and 500, or for a complex 
custom tool with lot sizes of one to three“, emphasises Martin Steimle, 
responsible for production in the MAPAL Group. 

Standard tools ex stock

Frequently required standard tools are produced in series production at 
MAPAL and are available ex stock. This situation also represents a logis-
tic challenge if you consider that from 6,000 to 10,000 different articles 
must be available depending on the product line. At the same time, 
all stock is regularly compared automatically with the related demand 
and adapted to the actual market requirements. „We are able to deliver 
almost all standard tools within the period requested by the customer“, 
says Steimle.

Custom tools available more quickly with the aid of computers 

The design and manufacture of custom tools has always been core com-
petence of MAPAL. During this process the organisation profits not only 
from its many years of experience as a leading specialist for individual 
machining solutions, but also from its highly qualified employees. An 
outline of the solution is prepared already during the first meeting with 
the sales representative on site at the customer. After receipt of the 
order, MAPAL builds a parametric 3D model in the CAD system ProEn-
gineer from which the production documentation and the customer‘s 
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documentation are derived. A team in the central design department 
in Aalen continuously addresses the further development of the CAx 
process chain. With the aid of the 3D models, the production processes 
can be simulated with high precision and checked for process-critical 
parameters; this task includes for example the assessment of collisions 
or bending moment calculations. Virtual balancing is also CAD-based. 
Critical factors are therefore eliminated already before production 
actually starts. Optimisation steps on breaking-in the process are also 
undertaken in advance, the feedback flows into the manufacturing pro-
cess. After the approval of the 3D model by the customer, a machine-
independent NC code is prepared in the CAM system and the data 
transferred to production. 

Globally consistent level

By optimising the overall processes, the production equipment and the 
production organisation, MAPAL ensures that standard tools and custom 
tools are manufactured and marketed to the same high quality standard 
the world over. The additionally introduced measures for more efficient 
production and the expanded capabilities due to the computer-aided 
manufacturing have also increased their availability at the same time.



MAPAL offers the new milling 
cutters as modular tools and as 
monolithic tools.
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For the challenging machining of integral and structural 
parts made of titanium, MAPAL has developed an innovative 
shell end face milling cutter with indexable ISO inserts that 
impresses with its soft cut, very smooth running and absolute 
process reliability, even with high stock removal.

The quantity of integral and structural parts made of titanium is increasing. In this way 
manufacturers, for instance of aircraft, can reduce the number of parts to be assembled. 
The majority of the integral parts are milled from the solid, material removal rates of 90 
percent are the order of the day here. Although new technologies, such as laser welding, 
during which elements of the parts are welded on layer-by-layer, are gaining ground and 
lowering machining volumes, roughing of the integral parts manufactured in this way is 
still required. 

Due to its low weight, the material titanium is used above all in the aerospace sector, 
and also often in the automotive sector. Titanium has high strength, it is light, and it is 
difficult to machine. Titanium has a low thermal conductivity and is also very ductile, for 
this reason there is increased friction between the tool and workpiece material during 
machining.

During the machining, stresses can build up in the part due to these special process 
forces; these stresses could cause deformation later. The parts must retain their machi-
ned form, under no circumstance is scrap allowed to be produced. Along with the high 
value of the parts, process reliability is a crucial criterion during machining. 

Numerous challenges for tools

Both the integral design and the material titanium place special challenges on the tools: 
the high machining volume and the related time required, the high cutting depths and 
the specific properties of titanium must be taken into account during tool design. The 

SKILFULLY MILLED



requirement for high production rates or short machining times conflict 
with these aspects.

Innovative shell end face milling cutter from MAPAL

MAPAL has addressed these market requirements and developed an 
innovative shell end face milling cutter with indexable ISO inserts for 
roughing titanium; this milling cutter impresses with its soft cut, very 
smooth running and a reliable process, even with high stock removal. 
Different indexable insert sizes for the individual rows of teeth ensure 
the new milling cutter has high performance. The indexable inserts 
are fitted radially. „Due to the ductility of the material, the inserts 
are exposed to a significantly higher loading than on machining cast 
materials. The radial arrangement helps the indexable insert to absorb 
these loads“, explains Axel Fleischer, who supervised the development of 
the milling cutter as the responsible Senior Project Manager, and adds: 
„Along with the inserts and their optimal installation position, the body 
of the milling cutter played a key role during development.“ The choice 
of a special tool steel, which is hardened and nickel-plated, was found 
to be a key factor for the function of the tool body.

To design the tool body so it is as stiff as possible and to counteract 
vibration, the sealing plug on the modular variant is locked directly at 
the clamping screw, which is located as close as possible on the clam-
ping device‘s milling cutter arbor. The clamping is therefore significantly 
more stable. The internal coolant supply has also been optimised such 
that each cutting edge is supplied with coolant.

Trials and calculations pay off

The optimally designed coolant supply combined with the large, po-
lished chip spaces ensures the reliable removal of the chips. Although 

the chip space design is very complex, it became apparent during tool 
development that it is a very important criterion for the success of the 
milling cutter. The reliable removal of the chips is crucial for the process 
reliability at the high machining rates. „Numerous trials were necessa-
ry“, summarises Dietmar Maichel, Development Engineer at MAPAL. The 
trials resulted in success, to which the innovative M-Wave, an optimised 
transition between the first and second row of teeth also made a major 
contribution. 

The otherwise normal through bores for fastening the individual in-
dexable inserts have been replaced with blind bores on the new milling 
cutter. „As a consequence there are no exits from the bores in the chip 
space behind. Chips cannot become trapped“, explains Axel Fleischer. 
Compared to a standard tool body for roughing, the shaft angle on the 
new milling cutter is also significantly higher. Among other aspects, this 
produces the required soft cut that minimises the stresses in the part.

Machining values impress in practice

How well the individual optimisations function together is shown by 
the initial trials in practice. „A customer from the aerospace industry 
is very satisfied with the figures achieved by the new MAPAL milling 
cutter for machining titanium“, explains Jens Ilg, the responsible Project 
Engineer at MAPAL. To machine a part made of a titanium alloy TiAl6V4, 
two of the new milling cutters with diameters of 50 mm (Z=4) and 
63 mm (Z=5) are used, with cutting depths of up to 30 mm and a feed 
per tooth of 0.15 mm in a full cut.
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Machining high-strength aluminium in difficult conditions

Tangential milling cutters with adjustable indexable inserts are able to rough without vi-
bration even with long projection lengths and high material removal rates. Thanks to the 
tangential milling cutter with PCD-tipped indexable ISO inserts from MAPAL and a clever 
strategy, Linamar Motorkomponenten GmbH was able to significantly increase the tool life 
during the machining of a cylinder head made of high-strength aluminium and to reduce the 
tool costs.

VIBRATION-FREE 
ROUGHING
WITH LONG TOOL PROJECTION 
LENGTH AND HIGH MATERIAL 
REMOVAL RATE



As in 2014 the first prototypes of a cylinder head for a 2-litre diesel 
engine with four cylinders left the line in Linamar‘s factory in Reinsdorf 
near Zwickau, everything looked perfect. However, when at the start 
of series production the workpiece machining concept was modified to 
increase the production capacity, problems with a competitor‘s milling 
cutter arose. This tool was used for roughing the exhaust side of the 
cylinder from a heat-treated aluminium alloy. 

Independent of the spindle speed and feed, the specialists at Linamar 
observed heavy insert chipping and the burr formation on the workpiece 
while using the axially adjustable face/shoulder milling cutter with a 
diameter of 100 mm and twelve radially arranged indexable inserts. For 
this reason it was necessary to dispose of the inserts and replace them 
with new ones after machining only 300 to 500 parts at a spindle speed 
of 10,000 rpm, a feed rate of 7,200 mm/min (fz = 0.06) and an axial 
material removal rate (ap) of 6 to 8 mm.

Vibration due to long tool projection length 

Trials undertaken by Linamar using comparable roughing tools from 
a number of MAPAL‘s competitors did not produce a solution. The 
organisation‘s tool specialists finally identified the cause of the 
apparently fundamental problem as the long tool projection length 
(200 mm). This was necessary due to the change from one workpiece 
per clamping fixture to two workpieces per clamping fixture and while 
this change increased productivity, it also caused heavy vibration. 

„We contacted the experts at MAPAL with the problem; they sugges-
ted we use a tangential milling cutter with PCD-tipped indexable ISO 
inserts“, Jana Krause, materials manager at Linamar Motorkomponenten 
GmbH looks back. „This milling cutter provided good results right from 
the start.“
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F. l. t. r.: Manufacturing Engineer Timmy Hübner (Linamar), Application Engineer 
Andreas Zschemisch (MAPAL), Product Manager Norbert Meier (MAPAL), Tim Helgert 
(Team Leader Saxony, MAPAL) and Jana Krause, Materials Manager at Linamar discuss 
the planned production expansion.

The MAPAL tangential milling cutter used, with a diameter also of 
100 mm and the same projection length, has one tooth less than the 
competitor‘s tool used previously. Nevertheless, instead of the previ-
ous 300 to 500 parts Linamar now roughs 10,000 cylinder heads (an 
increase of more than 30 times) with only one set of inserts – at a 
slightly reduced spindle speed of 9,454 rpm but with a higher feed rate 
of 8,900 mm/min (fz = 0.078). „We have still not reached the end of the 
road“, Timmy Hübner, the responsible Manufacturing Engineer for CNC 
technology at Linamar in Reinsdorf, is certain. „We are continuing to 
probe further with the feed rate.“

Due to the excellent machining results and the low wear, Linamar has 
in the meantime changed to using two identical milling cutters on each 
of the four machining centres currently used for the cubic machining of 
the cylinder heads; one of the milling cutters is used for roughing and 
the other for finishing. 

Multiple utilisation without insert change

One milling cutter with new indexable inserts is used for finishing 
10,000 cylinder heads at a spindle speed of 10,000 rpm and a feed rate 
of 12,000 mm/min (fz = 0.1), before it is then used to rough a further 
10,000 heads without changing the indexable inserts. 

„Even after all that, the inserts are in such good condition that we can 
have more than 90 percent of the inserts re-ground by MAPAL and can 
then use them again for finishing another 10,000 cylinder heads and 
also roughing a further 10,000 heads“, Jana Krause is pleased to state. 

Soft cutting behaviour, long tool lives

Like all tangential milling cutters, this tool features a stable tool body 
and a high machining volume in conjunction with consistently high tool 
life. On tangential tool systems the cutting force is absorbed via the 
very stable cross-section of the indexable insert. The tendency to vibrate 
and fracture is correspondingly low compared to inserts arranged 
radially. As a desirable side-effect, the drive power required from the 
machine is reduced with the lower cutting force, which is beneficial for 
the energy efficiency. Along with the tangential milling cutter with a 
diameter of 100 mm, for roughing the inlet side Linamar uses a further 
tangential milling cutter with a smaller diameter of 63 mm due to a 
tool restriction. The change here has also paid off with a doubling of the 
tool life. 

„The usage of the tangential milling cutter has paid off for us. We were 
able to solve quickly not only our vibration problem, we were also able 
to reduce drastically the tool costs and to save several seconds of ma-
chining time per cylinder head“, Timmy Hübner summarises. During the 
duplication of the production capacity on the Reinsdorf site planned for 
2016, the tangential milling cutters will therefore be clear favourites at 
Linamar for more efficient, lower cost production.

Left: The tangentially arranged indexable inserts absorb the cutting force via the very stable 
cross-section. The tendency to fracture is therefore very low. Chip breakers direct the chips 
away from the workpiece.

„The usage of the tangential milling cutter 
has paid off for us. We were able to solve 
quickly not only our vibration problem.“



HPR400



High Performance Reamer

HPR400



Tolerances of IT6 and IT7 are achieved from diameter 80 mm.

HIGHEST PRECISION
LONGEST TOOL LIFE
LOWEST EFFORT
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To fine machine bores with large diameters in a defined tolerance 
range, users are often faced with the question: reaming or finish-
boring? On the one hand it is possible to work significantly faster 
with multi-bladed reaming tools and they are less sensitive to an 
interrupted cut. On the other hand the reconditioning of reamers 
with fixed blades is a complex process.

To simplify this process, to reduce the quantities of tools in cir-
culation and to reduce the logistics effort, as well as to minimise 
the setting effort, MAPAL has developed the high-performance 
reaming tool HPR400. Due to special, high-accuracy insert seats, 
users can replace the inserts on the spot using a torque wrench 
with this system. The inserts cannot be fitted incorrectly, as only 
one installation position is possible. The insert arrangement does 
not need to be in any specific order.
 
Quantity of tools in circulation and stock reduced

As a result there is no setting effort, or the need to send tools for 
reconditioning. Users only need to have the inserts from MAPAL in 
stock. The quantity of tools required is low, as tool bodies do not 
need to be reconditioned. With minimal effort and a low number 
of tools in circulation, the user achieves high-accuracy bores with 
HPR400.

Proven properties included

The principle of the HPR400 can be combined with other systems 
and can therefore be designed as a combination tool, for example 
with roughing stages or a clamping system for one-pass solutions. 
The reaming tool has an internal coolant supply, the cooling lub-
ricant reaches the insert directly and quickly. The unequal spacing 
of the insert seats ensures quiet cutting. 

Inserts adapted to workpiece material and machining

HPR400 is available in the diameter range from 50 to 315 mm 
with an HSK or MAPAL‘s own module adaptor. It can be used 
for almost any workpiece material, as the inserts are adapted 
correspondingly. MAPAL offers various indexable inserts, made of 
carbide without or with CVD coating, made of cermet and tipped 
with PCD or PcBN.

Unbeatable combination: HPR400 and cutting material HC419

Especially for reliable cast machining, MAPAL has developed 
the extremely wear-resistant cutting material HC419 with CVD 
coating. This cutting material has proven itself with high cutting 
rates and long tool lives. CVD coatings cover a broad range of al-
loys. This is all the more important, as the further development of 
cast materials for thermal stability and lightweight construction is 
continuous. Among others, the HPR400 with the cutting material 
HC419 is already successfully in use at numerous automotive 
manufacturers, for example for machining brake callipers, swivel 
bearings and gearbox housings.

Acid test passed in practice

A further application example for the HPR400 is the machining 
of the main bore in a differential housing. Here the user machines 
the workpiece material GJS 400 using the tool with a diameter of 
150 mm with eight inserts. The requirements are the tolerance to 
be achieved of IT7 as well as the high quality surface finish. The 
HPR400 impresses. With a cutting speed of 160 m/min as well 
as feed of 1.6 mm, the required tolerance is met and an average 
roughness of Ra = 1.3-1.45 µm is achieved. And that with a tool 
life of 2,720 bores. With the tool used previously, a tool life of 
only 1,000 bores was achieved. 

HIGHEST PRECISION
LONGEST TOOL LIFE
LOWEST EFFORT



MQL

INCREASING 
PRODUCTIVITY

Along with tools for complete machining, MAPAL 
offers clamping technology suitable for minimum 
quantity lubrication.

MINIMUM QUANTITY LUBRICATION

Minimum quantity lubrication represents a 
middle road between wet and dry machining. 
MQL is total loss lubrication. The medium used 
evaporates almost completely at the cutting point. 
The workpiece is additionally cooled by the evaporation 
and by the flow of compressed air. The remaining heat is dis-
sipated via the tool and the chip. While during wet machining up to 
12,000 litres of cooling lubricant are used per hour and need to be 
reconditioned, the user needs less than 150 millilitres per hour for MQL 
machining.



MQL

INCREASING 
PRODUCTIVITY

New PCD tools for cylinder head machining using MQL 

As a technology partner to customers, MAPAL offers solutions for the 
cost-effective, reliable complete machining of various parts. These 
solutions are always state-of-the-art. One example is the machining of 
an aluminium cylinder head using innovative PCD tools and minimum 
quantity lubrication. 

Diamond-tipped tools are the tool of choice if it is necessary to machine 
large quantities of aluminium and die cast aluminium parts. In mass 
production these materials can be machined significantly more cost-
effectively with PCD tools than with other tool concepts. For this reason 
diamond-tipped tools have replaced solid carbide tools in many areas. In 

the cooling there is further potential to improve the cost-effectiveness, 
among other aspects. Cooling lubricants have numerous tasks during 
machining. They are used to cool, to lubricate and to flush. They ensure 
there is an even temperature at the workpiece and tool and help to 
maintain tolerances. In many applications, the cooling lubricant also 
transports the chips. One possible solution on the search for the optimal 
lubrication system in relation to function and cost-effectiveness is 
minimum quantity lubrication (MQL). It offers advantages in relation to 
process and equipment costs, the conservation of resources and the pro-
tection of the environment. A two-channel system is used for machining 

the cylinder head with MQL technology. This means that the air 
and oil are mixed directly at the spindle.



SPARK PLUG BORE

INJECTOR BORE During the machining of the injector bore, the challenge is 
the large diameter step as well as the narrow chamfer at 
the transition to the shaft diameter. This task is undertaken 
reliably using a specially designed PCD-tipped step drill with 
the diameters 7.76 and 22.5 mm. The long, continuously 
widening chip is transported over the step in the diameter 
without problems due to the adapted geometry. 

ø 22.5 mm 
Cutting speed: 353 m/min
Feed: 0.05 mm
Feed rate: 500 mm/min

ø 7.76 mm 
Cutting speed: 122 m/min
Feed: 0.05 mm
Feed rate: 500 mm/min

For the bucket bore with spring plate support MAPAL has 
developed an innovative sleeve tool as a PCD step boring 
tool. During the machining of the bore and contact surface 
it is imperative that the chips are removed reliably by the 
chip flute. Chips must not enter the water circuit in the 
cylinder head. Otherwise the functionality of the entire 

engine cannot be ensured. To meet this requirement, MAPAL 
developed the sleeve tools with internal cavities through 
which the chips can be reliably removed from the workpiece. 
The removal of the chips is supported mechanically with 
a positive axis shaft and special chip breakers at the PCD 
cutting edges. 

Spindle speed: 4,000 rpm
Feed rate: 800 mm/min

BUCKET BORE

Twisted drills impress with better chip removal, less heat 
and better results than their straight fluted equivalents. 
MAPAL has made it possible to exploit these advantages 
also in the PCD area and developed a complex boring tool 
with perfectly embedded PCD blanks. Using this tool the 
spark plug bore is manufactured in only one machining step. 
Where otherwise complex drilling from the solid and boring 
processes would be necessary, the PCD drilling tool with 
large helix angle completes the bore in one pass. 

Due to the twisted carbide guiding chamfers, the tool 
achieves a high contact ratio and as a consequence signifi-
cantly improved guiding behaviour in the bore. It tends less 
to rising vibration, as a consequence better bore qualities 
and surface finishes are achieved. The guides also permit 
high machining parameters. The twisted design of the chip 
flutes makes possible the „mechanically assisted“ removal 
of the chips. The chip flutes are also high-gloss polished, 
such that the friction produced by the chips is reduced and 
as a consequence the heat introduction to the part is also 
reduced. Highly positive rake angles reduce the cutting 
forces required.

Spindle speed: 5,600 rpm
Feed rate: 2,400 mm/min

OPTIMAL TOOLS AND CLAMPING DEVICES 
FOR ALL MACHINING TASKS
MAPAL provides the optimal tool for all the machining tasks on the cylinder head. In total 16 
tools are used for the complete machining. As examples, six of the PCD tools used during the 
machining of the cylinder head on a double-spindle machining centre are described.

MQL quantity: 120 ml/h

MQL quantity: 140 ml/h

MQL quantity: 140 ml/h
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CORE PLUG BORE

The machining of the valve seat and valve guide is one of 
the primary cost drivers during the manufacture of cylinder 
heads. Exact angles at the sealing chamfers on the valve 
seat rings and close tolerances on the concentricity between 
valve seat and valve guide must be met. In addition to the 
high geometric requirements and the surface quality requi-
red of Rz < 2 µm, the cylinder head is made of very hard 
sintered material that is also very difficult to machine. Due 
to the accuracy required, MAPAL offers here a solution that 
comprises a piloting tool and a fine machining tool. 

The tool for fine machining combines a drilling tool with 
PcBN-tipped blades with a PCD exchangeable head reamer. 
The tool guarantees an optimal machining result for the 
valve guide due to the high precision of the blades and the 
connection.

Drill ø 28.6 mm
Cutting speed: 117 m/min
Feed: 0.04 mm
Feed rate: 54 mm/min

Reamer ø 5,01 mm
Cutting speed: 71 m/min
Feed: 0.06 mm
Feed rate: 275 mm/min

VALVE SEAT AND 
VALVE GUIDE

OPTIMAL TOOLS AND CLAMPING DEVICES 
FOR ALL MACHINING TASKS

FACE MILLING OF 
THE COMBUSTION 
CHAMBER SIDE

It is also crucial that no chips enter the water circuit during 
the boring of the core plug bore. The solution from MAPAL 
addresses this requirement with a special cover on the front 
of the tool. And it works so well that the bore does not even 
need to be specially cleaned after machining. This aspect is 
all the more important, as part cleaning represents a 

significant cost element in series production. This statement 
applies in particular to geometrically complex castings such 
as the cylinder head. 

Spindle speed: 6,000 rpm
Feed rate: 2,160 mm/min

MAPAL achieves long tool lives and best surface finishes 
during the face milling of the combustion chamber side. 
The face milling cutter EcoFeed-Blue specially designed 
for MQL with its replaceable milling cartridges realises a 
surface quality of Rz < 4 µm. Among other aspects, this 
is due to the fact that the axial run-out can be set with μ 
precision. The cartridges are stably and securely fixed by 
a highly precise dovetail guide. The special chip guidance 
geometry ensures the chips are reliably kept away from the 
workpiece surface. The integrated coolant outlets in the 

milling cartridges ensure optimum cooling and lubrication 
of the cutting edges, particularly with the minimum quality 
lubrication used. 

ø 250 mm
Cutting speed: 2,300 m/min
Feed rate: 10,800 mm/min

MQL quantity: 40 ml/h

MQL quantity: < 20 ml/h

MQL quantity: 50 ml/h



MAPAL SPOTLIGHT

The floating chuck compensates 
for the machine spindle offset.

The bearing package (shown transparent) 
is used to precisely guide line boring bars. 
Bearing packages can be adapted indivi-
dually to the related application, both in 
terms of the number of bearings and their 
characteristics.

The feather key defines the position of 
the bearing package. It is responsible 
for driving and releasing the inner 
bearing ring.

The line boring bar is prepa-
red individually for a defined 
machining process.

High-accuracy line boring bar 
with cartridges for roughing and 
fine machining the bearing journals 
on a crankcase

Cartridges:
Cartridges are used in pre-machining and fine machining 
or also for chamfering. As cartridges can be set flexibly in 
relation to their radius, a further tool and an additional 
machining step can be saved.

Line boring bars are excellently suited to machining large 
and long workpieces. In this way the bearing journals on the 
crankcase are machined in one machining step using a line 
boring bar. The tool is automatically inserted in the spin-
dle via the tool magazine. The line boring bar is supported 
and precisely guided by bearing packages. For this purpose 
the crankcase is raised, the line boring bar inserted in the 
bearing packages, and the crankcase lowered again. The 
pre-machining and fine machining of bearing journals can 
now be undertaken. During the machining process a floating 
chuck ensures that the machine spindle offset does not have 
any negative impact on the machining result. 

KEY FACTS:

 - Highest possible accuracy due to usage of line boring 

bars and bearing packages from a single source

 - Reduction of the cycle time due to simultaneous 

machining of all bearing journals

 - Compliance with the shape and position tolerances 

for dimensionally accurate machining with contour 

accuracy

 - Automatic insertion of the tool in the spindle via the 

tool magazine

 - Separate floating chuck for the compensation of the 

spindle offset on the machine

 - Bearing packages on the fixture for precisely guiding 

the tool
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