
IMPULSE
FROM THE COMPANY TECHNOLOGY HIGHLIGHTS PRACTICE REPORTS

MAPAL TEchnoLogy MagazInE

EdITION 59 | jANuARY 2016

Cover story:
Fast and high-precision 
machining of valve seat 
ring and guide



» EDITORIAL

dear readers,
dear business friends,

the new year has just begun and we would like to take this opportunity 
to wish you every success and good health in 2016. We look forward to 
continued collaboration in partnership with you as well as many joint 
projects.

Once again last year we developed numerous innovations which we 
presented at the EMO, and these are now included in our product range. 
In addition to multiple project solutions, such as the HPR ring for valve 
seat machining, our focus last year was also on the further develop-

ment of our comprehensive standard range. An area in which MAPAL 
is not yet fully appreciated. Yet this offers for you, our customers, very 
many advantages: Cutting-edge products, the high quality standards 
which we set for our tools, as well as significant savings. Furthermore, 
our standard products complement our customised solution business 
perfectly. Which means you get everything from a single source.

We would like to draw your attention to two new developments in par-
ticular, both of which ensure considerable productivity gains. On the one 
hand, we have the Tritan-drill which has been specifically developed for 
machining cast and steel. The results it achieves when producing cylin-
der heads, turbochargers and piston rods speak for themselves. With the 
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Tritan-drill, machining times are reduced greatly and process reliability 
is guaranteed. What‘s more, it has a far longer service life compared 
to its two-edged counterpart. All in all, a clear productivity gain and a 
great way to achieve the required ratio.

On the other hand, in the coating sector we have launched a new 
development which will maximise productivity. We have applied our in-
house expertise to create a cutting material range for drilling cast ma-
terials. The new CVd-coated inserts are particularly wear-resistant and 
have a service life which is up to three times that of current coatings.

These innovations serve to further underscore our commitment as your 
technology partner and to continually setting new machining trends.

We wish you an enjoyable read 

dr. dieter Kress  dr. jochen Kress

„Our standard products 
complement our customised 
solution business perfectly.“
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EMO 2015 | 
MAPAL continues to be a preferred supplier of BOSCH

After a six-year break and two 
EMOs in Hannover, it was that 
time again at the beginning 
of October last year: EMO in 
Milan. 1,600 companies from 42 
countries exhibited over an area 
of 120,000 square metres at the 
Fiera Milano exhibition centre in 
the west of the city. This year‘s 
highlights: This year‘s EXPO had 
also opened its doors at the Fiera 
Milano. 

MAPAL together with the „Tool 
Traders Partner“ BECK, MILLER 
and WTE was also represented 
at EMO with a new stand. „Our 
presence at this top trade fair has 
demonstrated once again that we 
lead in innovation“, stressed dr. 
dieter Kress, President of MAPAL. 
This was an opportunity to 
present the latest developments 
in the field of additive manufac-
turing. In addition, the equipment 
for measuring, setting and despencing that takes the digitisation of production 
into account had its own dedicated area. The MAPAL representatives demonstra-
ted the latest products and technologies in the fields of drilling, reaming, turning, 
milling, clamping and adjusting to customers.

On Wednesday evening, a relaxed stand party was given for customers, journalists 
and business partners. There was a good reason to celebrate that went beyond 
the success of the trade fair. For the third time in a row, the Bosch Group has 
awarded MAPAL with the status of „Preferred Supplier“ for tools, the highest 
ranking in the Bosch supplier pyramid. Christian Haslinger presented dr. 
jochen Kress, Senior Management Member, and Siegfried Wendel, European 
Sales Manager, with the certificate at the MAPAL stand. This award from 
Bosch certifies MAPAL‘s outstanding expertise and efficient cooperation 
and it continues to guarantee MAPAL‘s place among preferred suppliers 
for future projects.
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AuSGEZEICHNETES KONZEPT

convIncIngconvincing

Combination tool with high-
performance multi-bladed 
reamers in a ring design for 
the machining of valve seat 
rings, including PCD multi-
bladed reamers in additive-
incorporated hydraulic 
chucks for the machining of 
valve guides.
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convIncIngconvincing COMMENdEd 
CONCEPT

Fast and high-precision machining of valve 
seat ring and guide

The automotive industry is subject to 
constant change. In addition to lightweight 
construction, more heat-resistant materials 
for internal combustion engines that are 
exposed to higher working temperatures 
are playing an increasingly important role. 
This has an influence on the machining 
operations. The cutting edges of the tools, 
in particular, have to be adapted to the 
changing material properties. Additional 
potentials for the development of new tool 
concepts lie in the tool life, the setting 
effort, the machining values to be achieved 
and the cycle time. One example of such a 
development is the ring-shaped high-per-
formance reamer (HPR) from MAPAL that is 
successfully in use in series production and 
which has been commended by Ford with 
the TMM Award.

until now, tools with axially adjustable 
indexable inserts have generally been used for 
the machining of the valve seat ring and the 
valve guide in cylinder heads. The exact adjust-
ment of the inserts is highly precise, but also 
correspondingly demanding. Exactly one insert 
was generally used per chamfer in the valve 
seat ring. Two different tools were necessary 
for roughing and fine machining of valve seat 
ring and valve guide. 

Valve seat machining offered improvement 
potential

The market called for a tool that allows 
roughing and fine machining to be carried 
out in one process, that can be used without 
a setting effort, that offers higher machining 
values and thus allows shorter cycle times. 
Furthermore, the machining of the valve 
seats is generally becoming more and more 
demanding. Internal combustion engines today 
generate higher temperatures so that the 
valve seats have to be more heat-resistant. 
This necessitates extremely hard material, 
significantly changing the demands on the 
machining process. PcBN-tipped cutting edges 
are the solution here. 

Three cutting edges per chamfer

In order to meet these demands, MAPAL has 
developed a new tool concept with fixed 
brazed PcBN-tipped cutting edges. The heart 
of the concept is an HPR machining ring with 
three cutting edges for each of the chamfers 
of the valve seat ring to be machined. This ma-
chining ring is clamped highly precisely, both 
radially and axially, on a short taper mounting 
so that the cutting edges are exactly positi-
oned. The fixed brazing of the cutting edges 
eliminates the setting effort. The ring is easy 
to handle. The cutting forces are distributed 
optimally over the tool. Ten times the tool 
life is thus achieved by comparison with the 
single cutting edge of the HX indexable insert. 
Furthermore the feed rate can be more than 
tripled. The tool concept has proved effective 
with high cutting data and extremely hard ma-
terials, and ensures a higher quality. 
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convIncIng IMPLEMEnTaTIon
Modular construction, simple handling

The tool for the machining of valve seat ring and guide has a modular 
design and has a further tool connection in addition to the short taper 
mounting for the machining ring already described. MAPAL offers two 
different possibilities for clamping the multi-bladed reamer with PCd 
cutting edges for fine machining of the valve guide. On the one hand, 
the highly precise and proven HFS connection with tapered face con-
nection for simple and precise changing of the tools. On the other hand, 
the new development of an additively incorporated hydraulic chuck 
with all the advantages of the hydraulic clamping technology such as 
damping and thermal stability. This allows all PCd-tipped cylindrical 
shank reamers to be used in combination with the innovative HPR ring. 
Both possibilities, the hydraulic chuck and the HFS system, are easy to 
operate. 

The machining values impress

The HPR ring is already successfully in use in series production appli-
cations. Apart from the savings in adjustment time, far fewer machine 
standstills and the five seconds shorter machining time per parts, there 
are further success figures to be reported: At a spindle speed of 1,300 
rpm and a feed rate of 300 mm/min, 5,500 parts corresponding to 
33,000 valve seats can be produced in the highest quality. Only then 
do the parameters of the valve seat chamfers lie outside the prescribed 
tolerance.

Ford TMM Award for the new tool concept

An award from November last year shows just how satisfied, for 
example, Ford is with the HPR ring. No less than 172 teams were in 
the running to receive the Ford TMM Award (Technical Maturity Model 
Excellence Award). Among them the employees from the Ford works in 
Lima, Ronald Burgei, Tim Verhoff and jay Taylor, together with Bryant 
Riddle and uwe Homann from MAPAL. They had applied as a team with 
the concept for valve seat machining with the HPR ring. The presenta-
tion of the Ford award was held in dearborn, uSA, and was broadcast 
live to India, Great Britain and Brazil. The new tool concept and the 
machining operation at the Ford works in Lima was convincing. Ford 
presented the TMM Award to the MAPAL/Ford team. In his presentation, 
Ronald Burgei underlined how important the cooperation with MAPAL 
was for the success of the machining operation.

Easy to change HPR multi-bladed reamers for valve seat 
machining without any necessary additional adjustment.
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nEUE PRoDUkTE UnD TEchnoLogIEn

08.02.-11.02.2016 AERODEF Long Beach USA

23.02.-27.02.2016 METAV Düsseldorf Germany

08.03.-10.03.2016 JEC Show Composites Paris France

08.03.-11.03.2016 SIMODEC Roche Sur Foron France

15.03.-18.03.2016 Techni-Show Utrecht Netherlands

16.03.-19.03.2016 GrindTec Augsburg Germany

17.03.-19.03.2016 MECSPE Parma Italy

11.04.-15.04.2016 CCMT China Shanghai

12.04.-15.04.2016 EXPOMAQ Leon/Guanajuato Mexico

11.04.-15.04.2016 MACH Birmingham United Kingdom

13.04.-17.04.2016 SIMTOS Seoul Korea

19.04.-22.04.2016 SIAMS Moutier Switzerland

26.04.-29.04.2016 Control Stuttgart Germany

10.05.-13.05.2016 Intertool Wien Austria

23.05.-27.05.2016 Metalloobrabotka Moskau Russia

30.05.-04.06.2016 BIEHM Bilbao Spain

12.09.-17.09.2016 IMTS Chicago USA

13.09.-17.09.2016 AMB Stuttgart Germany

21.09.-23.09.2016 Experience Composites Augsburg Germany

04.10.-08.10.2016 BI-MU Mailand Italy

18.10.-20.10.2016 SIANE Toulouse France

15.11.-18.11.2016 PRODEX Basel Switzerland

17.11.-22.11.2016 JIMTOF Tokyo Japan

29.11.-01.12.2016 Aluminium Düsseldorf Germany

29.11.-01.12.2016 Composites Europe Düsseldorf Germany

30.11.-03.12.2016 Manufacturing Indonesia Jakarta Indonesia

MAPAL is present at all the major trade fairs for the metal industry with a wide variety of new innovations in the standard and special tools product ranges. The focus 
of our trade fair activities is on efficient engineering and service solutions alongside innovative technologies. Learn about new possibilities and find out about the added 
value they offer. MAPAL is there for its customers worldwide. The international trade fair teams are looking forward to welcoming you; please feel free to take time for a 
personal meeting. Whether at the trade fair or at your location – make an appointment with your personal contact partner.

TRaDE FaIRS In 2016

nEw PROduCTs
And TECHnOLOgIEs



InTo ThE woRLD‘S LaRgEST PcD woRkS
120 participants visited the extended Competence Centre in Pforz-
heim during Customer day

Around six months ago, a second production facility went into 
operation in the Competence Centre for PCd tools, thus significantly 
expanding the production capacities at the Pforzheim site. In Octo-
ber, the first customers visited the ultra-modern works to find out 
all about the latest technologies and product innovations.

Manufacturers and customers meet at different levels. As good business 
partner they are in constant dialogue, whether through telephone calls, 
e-mails, a meeting on the fair stand or regular discussions on site. 

As part of an open cooperation, the personal meeting should occasio-
nally lead in the opposite direction: The company opens its doors and 
gives the customer an insight into its production facilities and produc-
tion processes. This „peep through the keyhole“ is not seldom also the 
key to arouse an awareness for trust and understanding for the complex 
challenges in the manufacture of high-tech products. 

MAPAL invites customers to information days in the Competence Cen-
tres at regular intervals. The largest of MAPAL‘s eleven international PCd 
production works is located in Pforzheim. With 555 employees and an 
annual production capacity of 120,000 PCd tools it is at the same time 
the world‘s leading development and production facility for PCd tools. 
In one point, however, there is no difference between any of the MAPAL 
sites. The same high standards of quality apply for the production at all 
of them. They are assured by a whole range of organisational and pro-
duction engineering structures. A major contribution is made here by the 
use of uniform digital tool data and identical operating and production 

equipment. This is backed up by a close-knit network in communication, 
production and continuous further training measures for the employees 
worldwide. 

Some 120 visitors from Germany and Austria were able to see for 
themselves the high production and quality standards at MAPAL during 
the Customer day in October. The high performance capability and 
innovativeness of the recently expanded works were demonstrated in 
informative presentations and during a guided tour of the production 
facilities equipped with the latest machining technology. The full-day 
information event also allowed the participants sufficient time for 
technical discussions and for talks with the MAPAL management. Both 
dr. dieter Kress and dr. jochen Kress answered the questions from the 
visitors. At the beginning of the Customer day, the managing directors 
of the PCd works in Pforzheim, Alexander Raach and Christian Molch, 
reported on the development of the competence centre and gave an 
outlook on the future orientation. In the technology presentations the 
visitors – all experienced specialists – were given the latest information 
on new technologies and product innovations. 

For example, Molch explained the benefits of the use of laser technology 
in the finish-machining of PCd tools and presented highly efficient tool 
concepts for the machining of different vehicle components. 

The technical director made it clear that MAPAL makes no compromises 
when it comes to achieving first-class production results. That applies 
not only to new tools, but naturally also to regrinding and repair, both of 
which are carried out in OEM quality. MAPAL sets itself high standards 
when it comes to both quality and dependability.

In
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Showroom, Maschinenpark, 
Firmenrundgang →Hinweis durch 
Bilderstrecke mit Bu

nEw And InnOVATIVE PROduCTIOn 
TECHnOLOgIEs FOR PCd TOOLs:

n  FINISH LASER TECHNOLOGY FOR HIGHER SuRFACE 
 ANd CuTTING EdGE quALITIES 
n  PCd TOOL SOLuTIONS FOR THE MACHINING 
 OF LARGE dIAMETERS
n  HIGHLY PROduCTIVE PCd TOOLS FOR THE MACHINING 
 OF VALVE BORES
n  PCd dRILLING TOOLS WITH LARGE HELIX ANGLE ACHIEVE 
 SIGNIFICANT INCREASES IN quALITY ANd PROduCTIVITY 



ZERO ERROR TOLERAnCE  
FoR MachInIng

 A second screen with an enlarged display of the measuring range 
(cutting edge) makes adjusting using the setting device easier. 

„A central component of our strategy is to have all aspects of the pro-
duction process under control so that we can always ensure the guaran-
teed quality whilst remaining within the cost specifications“ explained 
Eberhard Lang, Production Manager at Grüner Systemtechnik GmbH & 
Co. KG (Grüner) at their production site in Merklingen. 

The company, whose origins are in mechanical engineering, has risen 
to become a hidden champion in the supplier sector with this com-
pany philosophy and produces components such as steering, clutch 
and transmission housings in addition to structure components from a 
wide range of materials for all of the well-known car manufacturers in 
Germany.

Processing machines, tool carriers and appliances made in-house

Grüner has made a clear choice to construct the machining centres used 
as well as the tool carriers and appliances itself. Thanks to this unusu-
ally deep value-adding chain, the company is able to offer unique selling 
points, to keep to a particularly high quality level and, at the same time, 
react quickly to changing market requirements.

In 2014, the company opened a new production site in Merklingen (Ba-
den-Württemberg). up to one million magnesium transmission housings 
can be finished there every year in the final assembly. The entire hall is 
climate-controlled to a constant temperature of between 20 and 22 °C 
in order to exclude the negative effects of temperature fluctuations and 
extreme temperatures on machining precision and machine electronics. 
For the same reasons, the tools are also continuously cooled in the 
machine magazine and not just during machining.

Excluding error sources

„We have optimised and automated the production systems so much 
that errors are now virtually impossible“, added Lang. With the opening 
of its production site in Merklingen, the company has eradicated one of 
the last remaining error sources in machine cutting. Tool supply is now 
computer-based. data such as tool stock is centrally stored. 

„In the past, for example, you couldn‘t really rule out the risk of the 
machine operator using up all the drills in stock during the night shift 
because nobody had noticed the problems caused by increased wear in 

Computer-supported provision of tools reduces costs

If machining has to be performed as quickly and economically as possible, all potential error 
sources must be ruled out. In such cases, the so-called peripheral tasks such as setting and pro-
vision of tools and tool storage, play a large role. As a supplier to well-known automobile manu-
facturers, Grüner Systemtechnik GmbH & Co. KG relies on the MAPAL networked systems for the 
provision of tools.
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„A central component of our 
strategy is to have all aspects 
of the production process under 
control so that we can always 
ensure the guaranteed quality 
whilst remaining within the cost 
specifications.“

Eberhard Lang, Production Manager at Grüner Systemtechnik GmbH 
& Co. KG (Grüner) at their production site in Merklingen. 
 

Thanks to an additional optics system in the UNISET-V setting 
device, cutting edges can also be evaluated from above and not 
just from the front as is customary with most setting devices. This 
allows, for example, the complete cutting surfaces on a drill to be 
investigated and rapid decisions on their usability to be made.

Automotive supplier Grüner also uses machining centres, tool carriers and 
appliances it designed and built itself in its newest production location in 
Merklingen.



good time and rectified them“, is how Werner Hanusch, Area Manager 
and tool expert at Grüner‘s Merklingen location explained a conceivable 
scenario for tool provision without access protection. Manually drawn-
up tool removal lists also represent a further source of error. 

„Finding out the cause if, for example, the machine is at a standstill 
because tools were not reordered in time is only possible at high cost, 

because firstly there is no useful information about tool removal and 
the persons involved“, explained Hanusch.

If, however, removal is organised using a computer-supported tool 
despencing system with access rights, all tools and their removal can be 
accurately tracked. This enables problems to be recognised in good time. 

Tool management closes the last gaps

For this reason it was clear to those responsible as early as the planning 
stage of the newest production location that the site would be fitted 
out with a computer-supported dispensing system in addition to the 
appropriate setting devices including tool management.

It was also obvious from the beginning who would be used as the 
supplier. „As a technology leader we expect only the very best of our-
selves and the material we use“ emphasised Lang. MAPAL has been our 
preferred partner in the demanding high-precision machining sector for 
many years, and we have been very successful together. The company 
has been able to react to our requirements quickly and un-bureaucrati-
cally time and time again. It therefore makes sense for us to procure the 
systems for tool provision from the same reliable source.“

oPTIMISED anD aUToMaTED

MAPAL has fitted the modular UNISET-V electronic setting device for the automotive supplier 
with a special adapter and an additional hand-guided reading/writing head for RFID chips for 
adjusting tools which use the Grüner-specific tool holder. 
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Bild 1 (PA120249, alt. PA120248): Der Automobilzulieferer Grüner setzt auch an seinem jüngsten Produktionss-
tandort in Merklingen selbst konstruierte und gebaute Bearbeitungszentren, Werkzeugträger und Vorrichtungen ein. 
(Foto: F. Rossmann)
 
Bild 2 (PA120241): Für das Einstellen von Werkzeugen mit der Grüner-spezifischen Werkzeugaufnahme hat MAPAL 
das modular aufgebaute elektronische Einstellgerät UNISET-V für den Automobilzulieferer mit einem Sonderadapter 
und einem zusätzlichen handgeführten Schreib-Lese-Kopf für RFID-Chips ausgestattet. (Foto: F. Rossmann)
 
Bild 3 (PA120206): Ein zweiter Bildschirm für eine vergrößerte Darstellung des Messbereichs (Schneide) erleichtert 
das Justieren mit dem Einstellgerät. (Foto: F. Rossmann)
 
Bild 4 (PA120215): Über eine Zusatzoptik können mit dem Einstellgerät UNISET-V Schneiden – anders als bei den 
meisten Einstellgeräten üblich – nicht nur von vorne, sondern auch von oben bewertet werden. So lassen sich 
beispielsweise bei einem Bohrer die kompletten Schneidenflächen untersuchen und schnell Aussagen über seine 
Einsatzfähigkeit treffen. (Foto: F. Rossmann)
 
Bild 5 (PA120228): Markus Jakob (Leitung Service - Mechatronische Systeme, MAPAL), Klaus-Dieter Reichersdörfer 
(Technischer Berater MAPAL), Werner Hanusch, Bereichsleiter und Werkzeug-Experte bei Grüner sowie Eberhard 
Lang, Produktionsleiter (v.l.n.r.) vor dem MAPAL Ausgabesystem UNIBASE

Hand-in-hand: setting devices and tool supply

Grüner selected the computer-supported uNISET-V Standard setting 
device from the wide range of setting devices available from MAPAL 
based on its requirements. This enables precision tools such as fine 
boring tools with guide pads and high repeat accuracy and precision 
to be measured and set. The setting device itself boasts a very robust 
design to guarantee long-term accuracy. In this way it is even suitab-
le for the extremely heavy tools which are used by Grüner.

despite this, the device stands out due to its especially compact and 
ergonomic construction, and it can be easily adapted to fit indivi-
dual requirements thanks to its modular construction and numerous 
options. Grüner took advantage of this option and ordered a second 
screen to display the measurement range in large format. Over and 
above this, MAPAL fitted the device with a special adapter for a tool 
holder developed for Grüner‘s own use.

 

Complete control all the time

Grüner uses RFId chips in the tool holder for tool identification. The 
setting device is fitted with an additional manual reading/writing 
head, in addition to the integrated automatically traversable reading/
writing head for standard tool holders, to deal with tools which 
cannot be attached directly to the setting device. This combination 
allows the tools at Grüner to be managed using the superordinate 
MAPAL tool management software. The software also manages the 
uNIBASE-M dispensing system, which is protected using access 
rights.

„This all means that we now have the processes in the tool manage-
ment sector under control, and we can track where the tool is and in 
what condition it is in at any time, even from the company head-
quarters“ said Lang happily. „Tool mixups, unauthorised access and 
unnecessary tool stocks are definitely a thing of the past now.“ 
 

F. l. t. r.: Markus Jakob (Service Manager – Mechatronic Systems, MAPAL), Klaus-Dieter Reichersdörfer 
(MAPAL Technical Consultant), Werner Hanusch, (Area Manager and tool expert at Grüner) as well as 
Eberhard Lang (Production Manager) in front of the MAPAL UNIBASE-M dispensing system. 



 

Almost 10 times the tool life – 
„This confirmed our 
decision to place our trust 
in MAPAL.“

Left: The tool management team from 
MAPAL ensures that there are always enough 
tools ready to use at ZMT even at the 
weekends.

Right: Today, the tools for machining the 
contact area are so custom-built for the task 
that the end of the tool life is only reached 
when a burr is formed on the 8.5 mm drill 
holes (front and rear in picture). 
 

SoLUTIonS To coMPLEx TaSkS MaDE To MEaSURE
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Close partnership guarantees continuous improvement of tool life 
and process reliability for complex machining tasks

The optimum solution for machining workpieces in mixed alumini-
um-spheroidal graphite cast iron cannot be found on the drawing 
board due to varying material properties. In such cases, custom-
made machining processes with which reliable and economic 
production is guaranteed were established through a cooperation 
between the machining company and an experienced tool specialist. 
The ZMT Automotive gmbH and MAPAL partnership has already 
proven its worth in the form of millions of components.

„In cases of demanding machining such as the cutting of workpieces 
made of different materials, calculated tool lives are very difficult to 
achieve. This is because the machining task is complex, and is influenced 
by many factors“, explained dieter Höppner, general manager of ZMT 
Automotive GmbH. „However, with MAPAL at our side I can rely on the 
fact that this demanding machining will be implemented quickly and to 
our complete satisfaction.“

This is certainly true for machining the lower portion of a 4-cylinder 
crankcase housings made of AlSi9Cu3 aluminium with cast-in bearing 
half-shells made of GjS 600 spheroidal graphite cast iron. Every year, 
around 1 million housing bottom sections leave the ZMT works in Bruck, 
Oberpfalz. 

different machining properties

The challenge during the machining of such composite components lies 
in the differing machining properties of the materials used. Whereas 
a sharply-ground cutter with positive rake angle and the smoothest-

possible surface is more suitable for milling aluminium because it is 
less prone to material build-up at the edges, milling spheroidal graphite 
cast iron requires a cutter with a stabilised cutting edge made of a very 
tough substrate. Furthermore, a higher temperature results during the 
machining of spheroidal graphite cast iron compared to aluminium, 
which means that the coating has to be more temperature-resistant. On 
top of this, any sand particles present, or hard inclusions in the casting 
surface, result in extreme conditions with higher wear levels for the 
cutter. When the first composite workpieces started to be used in the 
automobile sector, the functional surfaces of both materials were ma-
chined separately. However, this process is not economic in most cases. 
Simultaneous machining of both materials is by far the better option. 
This also applies to smoothing the bed plates of the lower crankcase 
housing completely machined by ZMT.

surface has to be defined

A further challenge in the machining of housing bottom sections is po-
sed by the surface. This has to be precisely defined, must show no sco-
ring, burrs or recesses, but may also not be too smooth after smoothing. 
Otherwise the sealing material which is applied during assembly cannot 
achieve a close bond with the metal which means that leaks may occur. 
Shining of the surface is also undesirable because this would have an 
adverse effect on the downstream camera-based optical quality checks. 
For this reason, ZMT has now specified an optimal surface roughness 
Rz of between 8 and 16 after smoothing, whereby a maximum surface 
roughness of 25 may definitely not be exceeded.

The machining task is also made difficult through the cut interruption 
due to the design and a very high allowance of 4 mm for roughing. This 
high stock value is required because the spheroidal graphite cast iron 

SoLUTIonS To coMPLEx TaSkS MaDE To MEaSURE



Eugen Bien, MAPAL application technician, Gregor Pietrek, divisional manager at ZMT, and 
Markus Grashauser, specialist for ISO tools at MAPAL (left to right), are continuously working 
on improvements to the machining process and were able to considerably increase the tool life 
since the production start in 2010. 

Roughing and finishing processes are carried out 
separately by custom-made tools from MAPAL. 

cLoSE PaRTnERShIP
half shell must protrude beyond the aluminium body for manufactu-
ring reasons by 1 mm, and on top of this the casting skin has to be 
safely removed in order to achieve the required surface quality during 
finishing.

Finishing and rough machining separated

This was the key challenge which MAPAL and ZMT had to face. In 
order to comply with the requirements on machine availability, the 
cycle time and the finishing quality despite all this, those responsible 
separated the finishing and rough machining processes and divided 
them between two machines. The more time-consuming roughing 
was carried out outside the cycle on a special machine, whereas a 
multi-spindle 5-axis machine centre was used for the finishing. using 
these two machines, the complete machining of the housing can be 
carried out in three clamping positions.

It was clear right from the start for MAPAL‘s experts that machining 
had to take place from the aluminium towards the cast-iron. Other-
wise, material would be pulled from the harder cast-iron into the 
aluminium if an edge built up, and would score striations there. For 
this reason two mirror-image tools (left, right) were used.
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Cast bearing half shells made of GJS 600 spheroidal graphite 
cast iron in a crankcase housing bottom section made of 
AlSi9Cu3. Machining of the journals is particularly demanding 
due to the different material properties. 

cLoSE PaRTnERShIP
Quality requirements fulfilled at first attempt

Thanks to extensive experience with demanding machining tasks, 
MAPAL was able to comply with ZMT‘s quality requirements as early as 
the first machining trial. These trials, which were carried out directly on 
production machines in order to attain meaningful results, were unfor-
tunately still unable to give any information about tool service life due 
to the low number of test workpieces.

„The good results right from the start showed us that we are heading in 
the right direction. After all, the right cutting tool combination and the 
achievable tool life can‘t be calculated theoretically when you‘re wor-
king with such mixed processes“, explained dieter Höppner. The compa-
ny thus actively supported further trial runs on the series machines.

After diverse modifications to all important influencing factors such as 
the substrate, cutting edge radius, rake angle, cutting edge rounding, 
coating and the matching carrier tool, a solution offering a sufficient 

tool life was quickly identified. Since this, two planing cutter heads 
(diameter 160 mm) with 16 ISO tangential indexable inserts have been 
used for roughing. Finishing is carried out by two cutter heads (diameter 
200 mm) in which the cutting work is divided between 20 roughing and 
one finishing insert.

Almost 10 times the tool life

In the course of these initial processing trials and the continuous 
optimisation efforts, the tool life was able to be increased from 400 
to 1,800 components for roughing and 150 to 1,400 components for 
finishing since the start of series production in july 2010.

„This confirmed our decision to place our trust in MAPAL. However, we 
refuse to rest on our laurels and are continuously working on our cost 
structures“, said dieter Höppner. „Because of this, we are really looking 
forward to the planned tests with the new coatings which have recently 
been launched on the market by MAPAL.“ 



InTERvIEw –
Christian Molch and Alexander Raach:

PROCESS EXPERTISE ANd 
SERVICE ARE IN dEMANd

22 | MaPaL IMPULSE 59



„PCD tools are the means of choice when it comes to machining 
large quantities of aluminium and die-cast aluminium compo-
nents. The machining of non-ferrous metals and fibre-reinforced 
plastics with PCD tools is becoming increasingly important. Im-
pulse spoke with the two Managing Directors of the Competence 
Centre Christian Molch and Alexander Raach about how the 
importance of diamond-tipped tools has changed, which requi-
rements the market places on these today and how the MAPAL 
Competence Centre for PCD tools is responding.“

InTERvIEw –
Christian Molch and Alexander Raach:

PROCESS EXPERTISE ANd 
SERVICE ARE IN dEMANd

PCD range 
of ProDuCts:

face milling cutters
boring tools
end milling cutters
pcd-indexable inserts
circular milling cutters



THE FOCuS IS ON PROduCTIVITY ANd quALITY
Christian Molch and Alexander Raach:

MAPAL has invested heavily in Pforzheim over the past year, 
increasing its capacity by 25 per cent. Why?

Molch: We experienced considerable space shortages and the resul-
ting capacity bottlenecks. The increasing number of incoming orders 
was therefore not easy to deal with. Sometimes our utilisation was 
as high as 140 per cent. The site has been significantly expanded not 
only physically and mechanically, but also in the production and design 
departments. We have also hired a number of new highly qualified 
employees. In addition, we have adapted the organisational structures 
and production and schedule control. We now have capacity for around 
10,000 PCd tools every month and our customers can again be assured 
of fixed delivery times that are on schedule.

What are these delivery times like?

Raach: The delivery period for entirely new tools that need to be de-
signed is eight weeks. New tools that have already been designed, i.e. 
which we are manufacturing for the umpteenth time, can be delivered 
within six weeks. Repairs take three to four weeks.

Similar to the capacity in Pforzheim, the use of PCD tools has increased in 
general. What changes have you observed during the past few years? 

Molch: Today, we can manufacture cutting geometries with a signi-
ficantly higher degree of precision and complexity. For example, we 
introduced laser machining in 2007 and we have continued to develop it 
together with the machine manufacturer. A milestone in the production 
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THE FOCuS IS ON PROduCTIVITY ANd quALITY
Christian Molch and Alexander Raach:

of PCd tools. It can be used to create almost any cutting edge geometry. 
In addition, thanks to modern CNC controllers, the design possibilities 
for PCd tools have evolved significantly. Of course, with the growing 
possibilities, there is also a corresponding increase in the demands made 
of our tools. The tolerance ranges are smaller, and in terms of producti-
vity and quality characteristics, we are moving increasingly into the area 
of what is just possible.

Raach: due to the ongoing trend for lightweight design in the automo-
tive industry, more and more components are being made of aluminium 
and die-cast aluminium. In mass production, these materials are much 
more economical to machine with PCd tools than with other tool 
concepts. As a result, diamond-tipped tools have replaced other tools in 
many areas.

What requirements do customers place on PCD tools and their  
manufacturers?

Raach: The focus is on productivity and quality. Compared to earlier, the 
importance of the cost per part has increased significantly. The customer 
expects an optimum process that has been adapted to the conditions at 
his location. In addition to the tool, service is a crucial issue. Competent 

Impulse in conversation with the two Managing directors of the Competence Centre PCd tools: Christian Molch (l.) and Alexander Raach.



COMPETENT SERVICE dEMANdEd
Christian Molch and Alexander Raach:

service and optimisation are significant to our customers, especially when 
producing millions of components.  

Molch: When designing tools for mass production, extensive process 
expertise and experience in particular are required. Our well-trained 
tool technologists have both. After all, measures must be implemented 
immediately and successfully. Another demand on us is that customers 
worldwide get the same quality for both new and reconditioned tools.

How do you guarantee this same international standard?

Raach: This is also an issue that is constantly growing in importance. In 
fact, our tools must be available internationally with the same quali-
ty and service. There is a need for speed. We benefit from the global 
MAPAL network in this area. MAPAL is present in 43 countries and the 
service is offered for all MAPAL products. Alongside the Competence 
Centre in Pforzheim, there are eleven other locations where PCd tools 
are manufactured. 

Molch: In addition to having a local presence, adequately trained staff 
are particularly essential. Here, at the PCd Competence Centre, it is our 
job to provide staff within the MAPAL Group with intensive training 
not only about the products and their production, but also about their 
design, use and implementation. As already mentioned, the most impor-
tant building blocks for the successful use of MAPAL tools are process 
expertise and experience. The basis for this are the uniform standards 
developed in the MAPAL Competence Centre, including guidelines, test, 
work and process instructions or process descriptions for production, 
tool design, construction and application technology. The same level of 
knowledge is therefore prevalent worldwide.

Which particular synergies do you use in the MAPAL Group?

Raach: There are numerous benefits that come with belonging to the 
MAPAL Group. For example, our collaboration with LASERPLuSS, who 
are also part of the MAPAL Group. LASERPLuSS leads the way in the 
laser-finish machining of PCd cutting edges.

PCd milling cutters with brazed cutting edges.
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COMPETENT SERVICE dEMANdEd
Christian Molch and Alexander Raach:

Blanks before mounting with PCd cutting edges.

Molch: The joint development in the field of laser machining of PCd 
cutting edges offers breathtaking possibilities. We create new concepts 
together.

In conclusion: What innovations in the PCD area are you exploring at the 
moment?

Raach: Innovations usually come directly out of customer projects. 
For example, we have achieved outstanding results when machining 
a throttle body housing using a redesigned external machining tool in 
mono-design with lasered cutting edges. This development specifically 
for this project shortened the cycle time by 23 per cent whilst achieving 
a simultaneous improvement in quality in comparison to the previously 
used tool. Another innovation is the highly productive PCd tools for ma-
chining valve bores, which we reported on in the last issue of Impulse.

Molch: One of our current projects is PCd full-head tools. We have 
developed the PCd body for this together with a cutting material manu-
facturer. despite the higher acquisition costs, the cost per part has been 
significantly reduced due to the higher tool life of this multi-cutting 
edged tool concept. Another recent project is our highly spiralled PCd 
form drill which offers outstanding results in terms of quality and pro-
ductivity. In addition, we are currently working on a PCd milling concept 
with spiralled sintered PCd cutting edges. An exciting and innovative 
project. We will be presenting the initial results shortly.

Thank you for the interview!



unIsET-V  vISIon
TOOL dETECTEd

1 2
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„If geometrical data is transferred manually to the CNC machine, there 
is always a danger that errors will occur during the transfer, which can 
result in the available tolerances being exceeded, the production of 
rejects or, in the worst case, a machine crash“ explained Thorsten Funk, 
Process development Manager at Maschinenfabrik Alfing Kessler GmbH.
 
It‘s a fact that most of these errors occur during preparation, but even 
if the tool is adjusted outside the CNC machine, transfer or calculation 
errors cannot be completely avoided if these processes are carried out 
manually.

Entry and calculation errors 
endanger process reliability

„This meant that our machine 
operators, who also adjust the 
tools, used to have to determine 
the length of the point manually 
during drilling to ensure that the 
precise required drilling depth was 
achieved“ said Mirko Christiansen, 
who works in the process develop-
ment department at Alfing, as an 
example. „during this we noticed 
that the employees tackled this task 

quite differently, which meant that errors which had a direct effect on 
the quality of the workpiece occurred again and again.“ Even if auto-
matic calculation of the chamfer length on the basis of the measured 
drill length and the point angle stated in the datasheet had taken place, 
the problem would not have been completely solved. The reason for this 
is that the drill were sometimes re-ground by different grinding works, 
which meant that there could be deviations in the point angle which are 
not taken into account by the CNC machine. 

In this case the solution is provided by RFId data carriers. They allow 
producers to automate the process from tool settings right up to tool 
setup on the CNC machines, and effectively prevent tool errors. 

setting device as key element in automation

The Maschinenfabrik Alfing Kessler GmbH, which is renowned the world 
over for its quality crankshafts, started to automate the setting and 
setup processes as early as the end of 2011 in order to further incre-
ase process reliability and production efficiency. The company already 
owned milling and turning machines which automatically detect and 
setup tools using RFId data carriers. „However, we didn‘t have a modern 
CNC-controlled setting device which can read out and write RFId data 
carriers, which meant that it was the key element in the complete im-
plementation of automation for us“, explained Thorsten Funk. 

The yardstick which the company applied to the required setting device 
was set correspondingly high. The declared objective was to automate 
the entire setting process right across all tools and manufactures as far 
as possible, but still to be able to react flexibly to new requirements. 
The setting device was supposed to automatically read out the RFId 
chip in the shaft of a milling or cutting tool, to automatically carry out 

unIsET-V  vISIon
FaULT REjEcTED
Tools for machining at Maschinenfabrik Alfing Kessler GmbH are fitted with RFID data carriers 
and are therefore uniquely identifiable. The manufacturer has used this property to automate 
sequences which previously had to be carried out manually in most cases. As such, time-con-
suming data input and tool errors are now a thing of the past. Modern CNC-controlled setting 
devices from MAPAL‘s UNISET-V series are the crux of the automation process.

1 | The software in the UNISET-V enables the user to add his own information in the form of 
pop-up windows at any location during the measurement procedure and therefore to support 
the operator in the correct handling. 

2 | Thanks to the integration of meaningful comments, even the last potential error sources 
(e.g. soiling) have been eradicated during automatic measuring of tools.



the associated measurement program using a 
unique tool name saved to the chip, and after 
this to be able to print the measurement data 
recovered as a label or to save it to the chip 
without operator intervention for the purpose 
of continuous automation. To make things 
even more difficult, tools are sometimes used 
on different CNC machines which, due to their 
different ages and different manufacturers, 
work with three different data formats which 
had to be supported by the setting device.

Free choice when storing data on the RFId 
chip

Additionally it was to be possible to measure 
tools in-house manually without diversions via 
the setting device manufacturers and to write 
measurement data to a selectable address on 
the RFId chip so that, for example, additional 
parameters such as point length could be 
transferred to the CNC machines. However, 
many of the setting machines were unable to 
meet this demand as Mirko Christiansen had 
to admit: „Out of the manufacturers that made 
it onto our shortlist, only MAPAL provided the 
user with the option of selecting a storage 
location for special requirements such as the 
point lengths. All the others only offered this 
feature as a service to be carried out by the 
manufacturer at a fee. 
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1 | Thanks to the RFID chip and the modern UNISET-V setting device, 
setting and tool setup is now completely automated with no manual input.

2 | The Maschinenfabrik Alfing Kessler GmbH is now using three CNC-con-
trolled setting devices of type UNISET-V Standard from MAPAL. These form the 
basis for the automated setting and setup of tools.

3 | Machining specialists and process experts have to work closely together 
because project lead times are getting shorter and shorter as in this case (left 
to right) Mirko Christiansen (Process Developer Alfing), Alfred Baur (Technical 
Consultant MAPAL), Thorsten Funk (Process Development Manager Alfing) and 
Markus Jakob (Service Manager – Mechatronic Systems).

Those responsible at Alfing therefore decided 
to purchase the first uNISET-V setting device 
from MAPAL, especially since the tool specia-
list declared itself willing to integrate all the 
functions from the requirements specification 
not yet supported at short notice and to incor-
porate them in the delivery program. 

Tool search finds any cutting edge

Since then, automatic tool search, which works 
independently of the data stored on the RFId 
stick, is included in the fitting options for the 
setting devices. This is important to Alfing 
because tools can have different lengths due 

to regrinding or different clamping facilities, 
and therefore may require to be run into the 
camera measuring window before control of 
the system.

On Alfing‘s suggestion, MAPAL also developed 
an automatic RFId reading/writing head for 
cutting and milling machines and ensured 
that adaptation options for angled heads with 
HSK63 tool holders and matching calculation 
methods were available. As such, the require-
ments for automation of the complete setting 
process were met at Alfing to the satisfaction 
of all those involved. Introduction of the first 
setting device was therefore quickly followed 

by two further identical uNISET-V setting 
devices.

„Thanks to continuous automation and the  
flexibility of the uNISET-V setting devices, we 
are able to set tools onto machines without 
any errors and around twice as fast as previ-
ously“, summed up Thorsten Funk. „The rewor-
king and reject costs are considerably reduced 
as a result, which means that we are now able 
to machine crankshafts with constant high 
process reliability even more efficiently than 
before – just as we had hoped for in advance.“

1 2

3



sMEAR MILLIng

Perfect
closure
after
casting:

The structure of component surfaces is often decisive for their functionality. One 
example of this can be found in the combustion engine. There, surfaces are partly 
responsible for the seal tightness of the entire system. When components are being 
cast, fine pores are often formed at the edges of surfaces for production reasons, for 
example on cylinder crankcases. In order to close off these pores economically and 
reliably, MAPAL now offers the optimum solution with smear milling technology. 

The porosity of surfaces on cast aluminium components af-
ter casting is a well-known problem for car manufacturers 
and suppliers. New, increased requirements for the surface 
quality and seal tightness of the components have resulted 
in new requirements for the production process and tools. 
Normally the surfaces have to be reworked, the open pores 
are sealed. A well-known method for this purpose is grin-
ding using PcBN discs. However, this is very cost-intensive 
and time-consuming.

Optimum surface for cast components

With smear milling technology, MAPAL can now offer a 
highly economic alternative. An optimum surface is achie-
ved in three stages during which the pores are reliably filled 
with material. This method is suitable for aluminium alloys, 
even those with cast-in grey cast-iron liners. The grey 
cast-iron liners are recessed deeply almost to the finished 
dimension since they can only be smeared to a very limited 
extent. 
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sMEAR MILLIng
wELCHE VORAussETZungEn sInd FüR EIn ERFOLgREICHEs 
sMEAR MILLIng Zu ERFüLLEn?

EIn STaBILES SPannSySTEM, EIn ExakTER SPInDELRUnDLaUF UnD PLanLaUF-gE-
naUIgkEIT. zUDEM MüSSEn DIE FRäSER µM-gEnaU EIngESTELLT wERDEn. hIER-
FüR EIgnET SIch BEISPIELSwEISE DaS EInSTELL- UnD MESSgERäT UnISET-P. 



A defined, raw surface is created as preparation for the smear milling 
process. To do this, MAPAL uses angularly mounted ISO indexable inserts 
with an installed mounting position. 

The structure of this defined, raw surface is pushed into the pores du-
ring subsequent smearing. Special cutting inserts fitted with PCds with 
a negative rake angle are ideal to this end. 

The surface is finished in the final step. The high standards for the final 
surface are met whereby surface values of up to Rz = 6.3 µm are stipu-
lated here. Cutting inserts fitted with PCds with a positive rake angle 
are used.

different solutions for individual conditions

depending on the requirements and the machinery available, MAPAL of-
fers a range of solutions to implement the three process stages required. 
For the first solution, MAPAL uses a specially designed milling cutter for 
each of the three stages. This approach may be more time-consuming 
than the other two variations, but it is unbeatable in terms of precision 
and surface quality. 

In another solution, the smear milling process is carried out using two 
tools. The first is used to for preparation and smearing. The second tool 
handles finishing. A very good surface quality is achieved with this solu-
tion. Milling, for example of the cylinder crankcase housing mentioned 
previously, can be carried out using a conventional machining centre as 
in the above solution.

In the case of the third solution, which is carried out on special ma-
chines, all three processes (preparation, smearing and finishing) are 
implemented with only one tool. For this purpose the cutter arrange-
ment is specially selected and the appropriate number of cutting inserts 
is adapted to the case at hand. 

successful use in practice

So much for the theory. Smear milling technology, which was developed 
by MAPAL‘s Research & development department in cooperation with 
customers, has also proven itself in practice. Customers use the MAPAL 
milling cutter for surface machining of the cylinder crankcase housing 
and for the cylinder heads.

Fertig bearbeitete oberfläche

Left: After milling the casting skin, they are visible: 
the fine pores on the edge of the surface.

1 2 3 4

1 | The surface after casting.
2 | The defined rough surface is produced with ISO indexable inserts.
3 | PCD-mounted inserts smear material into the pores.
4 | The final surface meets high standards. 
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In a milling cutter, three differently designed inserts are used for the smear milling process.

wHICH REQuIREMEnTs HAVE TO bE FuLFILLEd 
FOR suCCEssFuL sMEAR MILLIng? 

A stable clamping system, precise spindle concentric running and axial 
run-out precision. Furthermore, the milling cutter has to be set with mi-
cron precision. An example of a suitable machine for this is the uNISET-P 
setting and measuring device. 



PIONEERING 

PREcISIon
The steering system is as essential for a car as the motor 
and the wheels and is as important for safety as the 
brakes. The requirements it must meet are high – it must 
be precise and backlash-free, direct and easy to operate, 
as well as compact and light. The housing for such an 
important part, or to be more precise, for power steering, 
is manufactured in India at Rane diecast. MAPAL provides 
the tools for this. And successfully at that: Rane die-
cast awarded MAPAL India with the title of outstanding 
supplier.

MAPAL has been present in India since 1999. Today around 
100 employees work for MAPAL India at 5 sites. The close 
collaboration with the Rane Group began more than 10 years 
ago. MAPAL has already carried out many projects with its 
subsidiary Rane diecast a division of Rane (Madras) Limited. 
The company works in the field of machining die-cast alumi-
nium as well as manufacturing components for the automo-
tive industry. Casting and machining are combined here.

The steering housing designed with precision

In October 2014, Rane diecast was awarded a contract to 
manufacture 400,000 aluminium power steering housings 
each year. The highest level of precision is required during 
production, as is observing the close tolerances up to H6 and 
therefore the exact positioning of the different steering sys-
tem components is essential for safety and for the handling 
of the steering system. After planning the die-cast alumi-
nium including the mould at Rane diecast, the tool design 
for machining was planned. Here, the company turned to 
MAPAL. Together, the two partners created the ideal concept 

INDIA
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D Sundar (right), President of Rane Diecast, presented the outstanding 
supplier award to the MAPAL representatives (from left) Rajesh Kumar, 
National Sales Manager India, Mani Sivanesan, Key Account Manager, 
and Thanigaraj Sripathy, Managing Director of MAPAL India.

PIONEERING 

PREcISIon

for complete machining. The 3d interference contour investigations car-
ried out beforehand were important because the space available when 
machining is limited. Bores are close together. The interference contour 
investigation ensures in advance that no collisions occur between 
the tool and the component and that the workpiece can be accessed. 
MAPAL was awarded the contract as project supplier. In April 2015, the 
company delivered the first tools for the next test phase, which both 
partners successfully completed.

Innovative tools for reliable and quick machining

The housings have been manufactured in series production since 
November 2015 at Rane diecast at the new plant in Sadashivpet, 
which is located around 50 kilometres away from the existing plant in 
Hyderabad. After die-casting the aluminium, it is machined with MAPAL 
tools. Many tools are designed as combination tools for a short cycle 
time during machining, for example, pinion boring. Here, drills and 
thread milling cutters are combined to manufacture the face surface, 
two chamfers and the thread with just one tool. What is so special 
about this is that a PCd thread milling cutter is used for the thread 
that is M77 x 1.5 in size. PCd as the cutting material also ensures fast 
machining. 

Combination tools are used for servo motor mounting area boring as 
well. When boring the motor mount area, it is very important to use just 
one tool to create the two diameters of 35 mm and 86 mm behind one 

another in order to avoid any misalignment of the axis. Machining the 
shoulders is also problematic. With fixed or brazed PCd tools, all critical 
requirements are successfully met when machining the upper and the 
lower valve tower and its complete profile. A four-blade cutter with 
large chip flutes is used for pre-machining. A six-bladed cutter with 
smaller chip flutes is used for fine machining. This tool is also used to 
manufacture the flat chamfers.

Reverse machining for hard-to-access areas

In addition to combination tools, several innovative tools for reverse 
machining were used to manufacture the steering housing. They are 
used for areas that are difficult to access and when machining is to be 
carried out with as few clamping set-ups as possible. For the long, hard-
to-reach area on this steering housing which is used to secure other 
components, MAPAL designed a cutter for reverse machining. „Normally 
we would work with angular heads because of the maximum permitted 
tool weight of the machining centre used, but this was not possible in 
this case“, explained Bernd Schatzinger, who oversaw the tool design 
from the MAPAL headquarters in Aalen. Especially the required surface 
quality of Ra = 0.8 was challenging in this particular case. The body of 
the three-lipped tool used is made of solid carbide due to its stability. In 
order to achieve the required surface, PCd cutting edges are used on the 
entire 95-mm cutting length with a tool diameter of just 25 mm.



1 |  Pinion bore holes are machined using a combination tool. Bores, the face surface,   
 chamfers and thread are produced in just one step.

2 |  Reverse machining was used for the long area on the steering housing using a specially   
 designed cutter.

2

1
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All tools used, whether multi-blade cutters, multi-stage tools or tools 
for reverse machining ensure short machining times as well as high 
reliability, even with small tolerance ranges, therefore allowing a high 
level of cost effectiveness for the whole project design. 

Excellent collaboration

The collaboration between the two companies works perfectly – the 
partners were able to overcome the challenges of the project design 
and the constant support from MAPAL sales and service engineers 
also contributed to the smooth manufacturing process. Rane diecast 

is so satisfied with the collaboration that the company gave MAPAL 
an award in june 2015. „Recognition for dedicated support and the 
on-time delivery of tools“ was written on the certificate that d Sundar, 
President of Rane diecast, presented to Thanigaraj Sripathy, Managing 
director of MAPAL India. 

Rane diecast showed further evidence of the trust placed in MAPAL‘s 
skills by assigning MAPAL all responsibility for tool management at 
the new plant in Sadashivpet. This means that, as well as technical 
improvements, MAPAL will carry out logistics services as well as equip 
the configuration area.

Together, the representatives from Rane Diecast and MAPAL discussed the best tool concept 
for machining the steering box.



Defined contoured drilling with the 
TOOLTRONIC®-CAT mechatronic actuating 
tool.

In the automobile sector, especially in engi-
ne construction but also in numerous other 
sectors, there is a trend towards distortion 
compensation. This enables changes occur-
ring during loading of the component which 
are caused by powerful influences such as the 
effects of force or temperature, to be com-
pensated for precisely in advance. Distortion 
compensation can be implemented using ec-
centric, non-cylindrical internal and external 
contours, for example. In specific terms this 
means that a drill hole made during produc-
tion of a component can be distorted so that 
it achieves the optimum shape under load, 
for example. This enables influences such as 
friction or stress concentration to be reduced, 
which, in turn, can reduce fuel consumption.

ECCENTRIC TuRNING 
ON THE MACHINING 
CENTRE

TOOLTRONIC®-CAT

Bernd Essig, Head of development at Mechatronic Systems at MAPAL, 
measuring the specifications of the actuating tool.
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round

The MAPAL TOOLTRONIC with an additional CAT (Contour Actuating 
Tool) actuating tool is the ideal tool for producing almost any required 
cylinder shape, for example contour drill holes, reliably, flexibly and 
quickly. This is because the production processes for eccentric turning 
can be carried out on just one machining centre using the TOOLTRONIC-
CAT. The controlled, oscillating movement of the turning tool produces 
the required geometry, namely deliberate non-roundness.

successful use in engine production

The TOOLTRONIC-CAT is already successfully being deployed in practice. 
For example, one automobile industry supplier processes the gudgeon 
pin bores using this mechatronic actuating tool. In order to compensate 
for distortion in this component with its AlSi alloy material, the pin 
bores (Figure 1) are created as a trumpet shape with an oval and ellip-
tical cross-section. „Here we are working with a speed of 2,200 rpm, a 
feed of 0.08 mm per revolution and an allowance ap of 0.1 mm“, is how 
Bernd Essig, development Manager for Mechatronic Systems at MAPAL 
explained the specific working values.

Less oil necessary for lubrication

The outer piston surface is already being processed using the  
TOOLTRONIC-CAT in the automobile industry. The relatively large surface 
in comparison with a bore allows plenty of space for a range of free 
geometrical elements. This means that there are numerous possibilities, 

for compensating for piston tilt and thermal warping. So what is it all 
good for? Automobile manufacturers use every single possibility for sa-
ving CO2 in these times of strict emission requirements. Compensating 
for piston tilt enables the quantity of oil required 
for lubrication to be considerably reduced. 

The same applies to the third practical examp-
le: The cylinder wall surface in the crankcase 
housing. „Out-of-round elements have been here 
for a long time now“, says Essig. That is state-of-
the-art technology. up to now the distortion was 
implemented using mechanical tension by using a 
torque plate. „However, this approach is restricted, 
it only offers limited possibilities“ he continued. 
And this is where the TOOLTRONIC-CAT comes into 
play. It offers differentiated possibilities for com-
pensating distortion using extremely different external contours. This 
offers new benchmarks for the design of drive components.

working values dependent on geometry and the necessary stroke.

The machining speed is dependent on the geometry of the relevant  
bore or external contour in addition to the necessary stroke. A speed 
of up to 2,200 rpm is possible for oval shapes. On top of this, the 
TOOLTRONIC-CAT can achieve a radial stroke of up to 40 μm. Highly-dy-
namic actuators make this radial diameter change possible. depending 

1 | Measurement results in 2d and 3d of an elliptical contour with trumpet shape.
2 | Measurement results in 2d and 3d of a spiral consisting of elliptical cross-sections.

wELL-RoUnDED:
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on the spindle speed, the actuator can oscillate up to 100 times 
per second with elliptical shapes. 

The efficient electronics used by the TOOLTROnIC is a 
unique selling point

The highly dynamic, networked actuators are the unique selling 
point which makes the TOOLTRONIC-CAT stand out. This is 
because the tool movement is regulated. The electronics conti-
nuously monitor the tool and measure its position. Whilst this is 
time-intensive, position measurement and continuous automa-
tic monitoring are absolutely indispensable when manufactu-
ring such complex shapes. 

networking enables consistent control by machine operator

In addition to the actuators inside the TOOLTRONIC-CAT, 
their networking with the machine controller or an external 
computer unit is a further elementary component in producing 
„unround“ contours. MAPAL now offers the Software CTCreator 
(Curve-Table-Creator) (Figure 3) for this purpose. The  
TOOLTRONIC-CAT, which is fitted with its own uSB interface, 
can be connected to the computer unit using a uSB cable. 
Once the data for the required bore or free surface has been 
entered, the software calculates the necessary contour points 
on the bore circumference. This enables the required control 
levels to be created (Figure 3). The data is transmitted from the 
computer to the tool at the press of a button. Graphic control 
via 2d and 3d models in addition to checks using 
the values which are shown in table form is possible 
any time during machining.

Enhanced tool dynamics for even more 
possibilities

In this case, the end of the road has not yet been 
reached. There are growing demands for more com-
plex and detailed contours on lateral surfaces. „For 
this, we want to offer a first-class facility for machi-
ning with even higher tool dynamics. We‘re working 
on this right now“ says Essig. „Furthermore we are 
working on transferring the CAT technology to a 
special cylinder boring tool so that we can use the 
benefits of multi-blade configuration with regard 
to machining time“. The objective is to open up new 
possibilities for machining cylinder running surfaces 
and therefore tapping previously unused potential.

UnIqUE SELLIng PoInT:
EFFIcIEnT ELEcTRonIcS
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PC application for creating contours inclusive 2d and 3d representation of target values

For example, trumpet-shaped holes with oval and elliptical 
section in Al-Si alloys are manufactured reliably with the 
TOOLTRONIC-CAT.

3



LAsERPLuss invited visitors to its new Technology and Application 
Centre

Customers and experts from the tool and machine engineering industry 
and other branches attended the first Open House at LASERPLuSS AG in 
September 2015. High-ranking representatives from politics, including 
Eveline Lemke, Minister of Economic Affairs, Climate Protection, Energy 
and Regional Planning of the Rhineland Palatinate, as well as member 
of the Bundestag, Antje Lezius, came to find out about the innovative 
Technology and Application Centre in Idar-Oberstein.

„It was a totally successful event,“ enthused Werner Schulz, Chairman 
of the Board of LASERPLuSS AG, in view of the positive feedback from 
the visitors on the first Open House. At the end of the day the laser 
specialist counted 70 participants who had come from all over Germany 
and from the neighbouring countries to Idar-Oberstein. The visitors took 

full advantage of the opportunity to take a closer look at the Technology 
and Application Centre that with its 1,300 square metres is almost twi-
ce as large as its predecessor, and to discuss with the experts. Numerous 
live demonstrations were presented on the laser machining systems 
throughout the building. A large number of different applications were 
shown, from deep engraving, welding, 3d material removal or cutting 
through to micro-machining. The potential of the innovative marker 
and cutting technology from LASERPLuSS is very diversified. The trade 
visitors were able to see for themselves that micron-precise machining 
is possible using the systems developed by LASERPLuSS, and that they 
can be very easily adapted to their specific requirements. The Open 
House was technically enhanced by three presentations in which the 
specialists from LASERPLuSS AG introduced in detail the innovations 
and performance capability of the company in the field of data and 
material logistics. 
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LaSERPLUSS ag
Raydesk®

RayDesk® xL
RayMarker® 3000

RayIntegral RayRobot®  
Precutter

Raycutter®

FOCUS ON PRECISION

The product overview by LASERPLUSS, laser 
systems for every application, may be requested at 
info@de.mapal.com.



jaPan

The japanese MAPAL subsidiary, MAPAL KK, presented the new 
uNISET-P setting fixture and highlights from the MAPAL product 
and service portfolio at the MECT. The MECT is regarded as the 
largest and most popular technical exhibition for machine tools 
and machine components in jAPAN. It was staged this year from 
21st to 24th October. According to press reports, 444 exhibitors and 
organisations participated in the fair. Almost 95,000 visitors were 
registered around the 1,915 fair stands, including that of MAPAL 
KK.

The MECT has been successfully held in Nagoya every two years 
since 1987. Nagoya is located in the „Chūbu“, a region in the cen-
tre („chūbu“) of japan‘s main island, Honshū. Chūbu has developed 
into an important industrial region in which leading producers 
from the automotive and electrical industry and their suppliers 
have set up facilities. Furthermore, Chūbu has great importance 

as a site for the aerospace industry and other future-oriented 
industries. 

MAPAL KK has already participated in the MECT several times. 
Purchasers and decision-makers of production companies and 
japanese car manufacturers as well as representatives of the 
associated branches of industry came to find out about the MAPAL 
tool and service offerings. Numerous representatives of the machi-
ne engineering industry and trading companies, public authorities, 
schools and the trade press also visited the MAPAL stand. Particu-
larly popular were the innovative new and further developments 
of MAPAL tools that allow even more efficient machining of cubic 
parts. Machined workpieces of aluminium or cast iron, such as cy-
linder head, engine block and transmission casing were presented 
as application examples. 

MAPAL presents itself at the MECT

MAPAL INTERNATIONAL
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just a few months after the official opening of the new subsidiary 
in Indonesia, MAPAL Indonesia (MId) presented itself to a broad 
trade public for the first time with a participation in a trade fair.

The occasion was the MAKINO Techno Show in Bekasi. MAKI-
NO had invited exhibitors to the practice-oriented event and 
presented the latest range of machines, including a new and 
compact machining centre, the „Slim 2N“. MAPAL Indonesia was 
co-exhibitor at the MAKINO Techno Show and was at the disposal 
of the fair visitors as contact for innovative process solutions 
and individual tool concepts. Guided visitor groups were given an 
insight into the company and its extensive range of products and 
services during a technical presentation 
on the MAPAL stand. Furthermore, a 
seminar for customers with practice-
oriented application examples was 
staged under the title „MAPAL – your 
technology partner for individual ma-

chining solutions“ that was attended by more than 60 fair visitors. 
„Our participation in the Techno Show was an ideal stepping stone 
into the Indonesian market for MAPAL Indonesia. Suppliers from 
the automotive and energy sector, in particular, had enquiries for 
concrete projects. Our expectations were far surpassed. We will 
therefore continue to participate in events of this kind in the fu-
ture,“ announced Bobby dhanandjaja, General Manager of MAPAL 
Indonesia. 

Successful premiere
MAPAL presents itself at the MAKINO Techno Show

InDonESIa

F. l. t. r.: Dicky Abdurakhat (Application Engineer), Tim Heger (Technical Consultant) 
and Dian Sumardi (Sales Manager MAPAL Indonesia).



FRancE

True to tradition, MAPAL was again an exhibitor at this year‘s 
Siane in Toulouse with a representative fair stand. The annu-
al trade fair for mechanical engineering, metal processing and 
surface treatment held from 20th to 22nd October on the trade 
fair grounds in Toulouse attracted major industries from much of 
the south of France. Some 500 exhibitors presented themselves to 
over 10,000 fair visitors.

„The Siane is of great importance for MAPAL, not only as an 
exhibiting company,“ emphasises Michel Matchoro, head of the 
subsidiary in Saint-Ètienne. Toulouse is also home to the largest 
site of the aircraft manufacturer, Airbus. The fair therefore provi-
des important insights into the latest developments in this rapidly 
growing branch of the industry. This year one focus of the Siane 
was on robot technology that is finding increasing applications 
also in the aerospace industry. Additively manufactured products 
and production methods were also at the heart of the fair presen-
tations. Airbus employs the technical possibilities offered by 3d 
printing in the manufacture of aircraft parts. MAPAL as the lea-
ding precision tool manufacturer in this sector presented its latest 
developments, including for the first time additively manufactured 
hydraulic chucks. 

„Many fair visitors were impressed by the broad bandwidth of 
products and innovations that we demonstrated for the machining 
of all types of material,“ explains Matchoro. In particular, a range 
of innovative machining solutions for the aerospace industry was 
effectively highlighted in a special presentation. 

Successful Siane in Toulouse

MAPAL INTERNATIONAL
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In September, Shanghai hosted a technology day focusing on pro-
cessing components made of titanium, aluminium and high-purity 
steel for the aviation sector. MAPAL China Ltd. invited attendees 
along with the machine-building company GROB.

Some 50 customers, high-ranking representatives of Chinese 
aviation companies, accepted the invitation. There was a display of 
GROB's latest machines, the GA 350 and GA 550, equipped with  
MAPAL's PCd and solid-carbide tools. The customers were 
impressed by their performance during machining of the speci-
men components. Both those in charge at GROB and the MAPAL 
representatives presented their solutions, specifically aimed at the 
aviation industry's requirements. They also explained the criteria 
for interaction between the machine and the tool. Customers were 
given an insight into the close cooperation between the two part-
ners of many years' standing, GROB and MAPAL, giving the system 
as a whole optimal results and maximum productivity. 

The perfect combination for aircraft construction 

gRoB-wERkE gmbh & co. kg
This internationally operating family-owned company was founded in 
1926 and has its headquarters in Mindelheim, Germany, along with 
three more production sites in São Paulo (Brazil), Bluffton (USA) and Da-
lian (China). The GROB group also includes eight sales and service bran-
ches in South Korea, China, India, Russia, Britain, Hungary and Mexico. 
Worldwide, the GROB group and its roughly 5,000 staff brought in a bil-
lion euros in 2014. Their product portfolio ranges from a general-purpo-
se processing centre to a highly complex production system with its own 
automation, from individual assembly units in machining to fully auto-
mated assembly lines.

chIna

armin kasper, asia Sales Manager (MaPaL) and Stefan Mößmer, aerospace Product Sales 
Manager (gRoB), presented the two companies’ cooperative venture.



MAPAL sPOTLIghT

Cost-effective roughing and se-
mi-finish machining with sintered 
tangential indexable inserts

Pre-machining:
Milling cutters with sintered 
tangential indexable inserts are 
first choice when it comes to the 
pre-machining of cast materials.

 - The sintered tangential indexable inserts impress 

with their perfectly balanced cutting edge geomet-

ries and the high-performance coatings 

 - Classified in tolerance class M, the sintered tangen-

tial indexable inserts achieve far better results for 

both the inside diameter and the plate thickness. 

 - CVd-coated indexable inserts offer a significant in-

crease in cutting speed up to 300 m/min.

KEY FACTS:

 - Optimum results for roughing and semi-finish ma-

chining using four, six and eight-cutting edged sin-

tered tangential indexable inserts

 - Increased cost-effectiveness thanks to lower costs 

per cutting edge

 -  The ideal complement to precision-ground inserts

MAPAL has developed a new generation of tangential indexable 
inserts for roughing and semi-finish machining. The sintered inserts 
are particularly cost-effective in applications with larger permissible 
tolerances, for example when pre-machining. The sintered tangential 
indexable inserts are also suitable for the machining of steel and cast 
machining. They have innovative coatings that MAPAL has developed 
in its own coating line.

The properties of the tangential technology benefit all tool types. 
The cutting forces are absorbed over the whole cross-section of the 
inserts. Only low loads are transmitted to the tool body. This results in 
a higher quality of the machining results.
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