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When something exceptional develops between us: 
That´s the MAPAL effect. 

You We
Opening 

up oppor-
tunities

Innovations
 and product range additions 2018

The sector is driven by two key issues, the 

first of which is digitalisation, and all its as-

sociated challenges. The second is electromo-

bility, and its consequences for the machining 

industry. Here at MAPAL, we’ve been dealing 

with these issues from an early stage – ad-

apting our future approach accordingly. One 

outcome of our work so far is, among other 

things, Toolmanagement 4.0, which we offer 

through c-Com, an open cloud-based plat-

form. We have also developed new systems 

for efficient tool logistics. When it comes to 

electromobility, we offer all the tools needed 

for the complete machining of stator housing, 

ensuring that extremely narrow tolerance re-

quirements are reliably met.

Of course, we also provide you with a wide 

range of new and further developments in re-

lation to our tools. In addition to new cutting 

materials for boring and mixed processing, we 

are also introducing among other things, re-

aming tools for greatly increased cost-effec-

tiveness. We have also developed application-

oriented, hydraulic chucks, solid carbide tools 

for drilling and milling as well as a new gene-

ration of PCD face mills, for the best possible 

surface quality. 

Achieving the highest levels of precision, cost-

effectiveness, energy efficiency, and conserva-

tion of resources is at the forefront of all the 

work we do, thereby offering you technologi-

cal advances and sustainable production.

don't want to do everything
differently. But many things 

better.

always find new ways to 
get more for you out of 

your processes.
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Tool Management 4.0 –
Transparency in all areas

MAPAL now offers its Tool Management services 
based on the c-Com platform, a product of c-Com 
GmbH. Tool Management 4.0 guarantees maximum 
overview of all data and inventory movement, as well 
as costs. 
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Thanks to efficient Tool Management, inaccu-
racies in inventories and tracking usage data 
are a thing of the past. As is downtime due 
to missing tools, time consuming data trawls, 
restarts, and tool selection. Tool Management 
from the service provider takes care of all of 
that. Thereby it is crucial that a well functio-
ning system is modularly constructed-, so that 
it can be built to meet the customers’ indivi-
dual requirements. For this reason, the basic 
Tool Management platform offered by MAPAL 
today is a modular system with twelve indivi-
dual services that can be specifically configu-
red for a customer’s particular production site. 

DIGITALISATION
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AT A GLANCE

 - Tool Management 4.0 based on c-Com

 - Data and information for all participants, 

Production, Purchasing, Planning, Tool 

Managers and Suppliers, transparent and 

consistent

 - A technology database that is group wide

ADVANTAGES

 - A more efficient overall process

 - Complete cost control and transparency

 - Automatic analyses in real time

 - Facilitates good communication

 - No media breaks

Digitalisation opens a world of new opportu-
nities to Tool Management. Data and informa-
tion is available to all participants – Produc-
tion, Purchasing, Planning, Tool Managers and 
suppliers – in a transparent and consistent fa-
shion. As a result, the entire process is more 
efficiently structured. MAPAL uses the c-Com 
open cloud platform, a product of c-Com 
GmbH, and offers digital Tool Management 
on this. This gives companies a functional and 
group wide technology database. Redundant 
structures are a thing of the past. 

This means that transparency and complete 
cost control are available to customers at all 
times. As are supplier’s prices, conditions, and  
production dates all of which are available in 
real time via c-Com. Whereas previously, in-
dividual lists with limited access were used, 
data is now consistent and transparent thanks 

to the platform. Data must no longer be main-
tained in different systems. Media breaks are 
prevented. 

With Tool Management 4.0 customers have 
access to automatic analyses of data con-
cerning production dates, current stock le-
vels, reconditioning status of a tool, and tool 
costs per component. Furthermore, technolo-
gy transfer is made easier. Process parameters 
such as tool life and cutting values are mana-
ged at a central location and can be accessed 
by the customer’s manufacturing and plan-
ning departments, for example. This exchange 
can occur within a specific plant or across se-
veral sites. 

Customers at any time can easily access the 
entire Tool Management system as well the 
TCO (Total Cost of Ownership).

TOOL AND DATA FLOWS

PRODUCTION

PURCHASING

PLANNING

CUSTOMER

PRODUCTION
PLANT A

PLANT B

PLANT N
SETTING ROOM

STORE

SUPPLIER B
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MANAGER
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New possibilities in the field
of tool dispensing

MAPAL offers the UNIBASE-M tool dis-
pensing system for the optimum sto-
rage and management of tools, compo-
nents and accessories. With the focus 
on ease of use the system is configured 
according to customer requirements. 
This applies to all the new variants in 
the UNIBASE-M range as well.

Vertical cabinets for storing
completely assembled tools

If large, heavy tools are already as-
sembled in the production area but are 
not yet needed on the machines, they 
should be stored away. Cabinet drawers 
with a maximum load-bearing capa-
city of 75 kg are not ideally suited for 
this. They often reach their limits when 
loaded with several completely assem-
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AT A GLANCE

 - The ideal storage system for storing 

complete tools

 - Proven in Tool Management projects

 - Drawers open automatically

 - Drawer maximum load-bearing 

capacity of up to 600 kg

 - Only available as slave system

ADVANTAGES

 - Can be integrated into existing 

systems

 - Vertical storage for long tools

 - No risk to the cutting edges

The new UNIBASE-C cabinets for controlled indi-
vidual tool dispensing complete the storage mo-
dule. A large number of small and single parts 
can be stored in a UNIBASE-C cabinet in a rela-
tively small area. When an item is selected only 

its individual compartment opens, helping reduce 
risk of theft. 

UNIBASE-C is available in standard versions. It can be 
used as a stand-alone solution or can be incorporated 

into existing UNIBASE-M systems.

Individual tool dispensing machines
for safe storage of small parts

bled tools. Sometimes, on account of its 
length, the tool can only be stored ho-
rizontally and this presents a risk to the 
cutting edges. It’s with situations like 
these in mind that MAPAL has intro-
duced the new UNIBASE-V expanda-
ble cabinet with up to four electroni-
cally lockable vertical drawers. Each of 
the automatically opening drawers has 
a maximum load-bearing capacity of 
600 kg and is equipped with loadable 
tool holders designed according to the 
customer’s specifications. The vertical 
drawers are compatible with existing 
UNIBASE-M systems and are controlled 
via the master unit.

DIGITALISATION
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New software for the UNIBASE tool dispensing system
with search for keyword function and open web interface

MAPAL has developed new software for the 
UNIBASE-M tool dispensing system. Among 
other things, the software connects the tool 
dispensing system to existing ERP systems, 
carries out permanent, automatic inventory 
monitoring and offers user-specific and com-
prehensive evaluation features. Possible ac-
tions available to the user will be displayed 
for each item, if permitted. Retrieval of the 
item is just a few clicks away. What’s more, 
the software also runs on tablets and exter-
nal computers.

In the new version, the search logic has been 
completely revised, significantly increasing 
the ease of use. Previously, the search func-
tion was transaction-based and it often re-
quired several selection criteria to access the 
searched for item. Now, instead of a transac-
tion, the sought-after item immediately ap-

pears. The search function is now considerably 
faster and more convenient, simply enter one 
or more keywords. 

The second major innovation of the new soft-
ware is the open web interface. The software 
is compatible with “Internet of Things” and is 
remotely accessible. It can be controlled by 
any end device and operating system. Master 
data and movement data can be exchanged 
via the open, cloud-based c-Com platform wi-
thout restriction. The new software will be de-
livered with all tool dispensing systems in the 
UNIBASE series from October 2017. Custo-
mers´ existing systems can be updated to the 
new software if required.
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AT A GLANCE

 - Connects to existing ERP systems

 - Permanent, automatic stock monitoring

 - Comprehensive evaluation possibilities

 - Search based on keywords

 - Web based interface

ADVANTAGES

 - Significantly improved user friendliness

 - Just a few clicks to an item - one directional 

navigation

 - Faster, more convenient search

 - “Internet of Things” compatible; remotely 

accessible

 - Unrestricted data exchanges

DIGITALISATION
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Reliable dry machining
of CFRP-Alu stacks

The fuselage, wing, flaps as well as the hori-
zontal and vertical tail of the latest generati-
on of aircraft are all produced from CFRP alu-
minium stacks. When assembling the aircraft, 
innumerable bores including countersinking 
are drilled into these components for the rivet 
connections. Accuracy with the dimensions of 
the bores is crucial. The bore must have exact-
ly the same diameter in both materials. Drilling 
always takes place from the outside in, me-
aning bore entrance and countersinking are in 
CFRP, and the bore outlet is in aluminium. 

Conventionally, this has been done with mi-
nimum quantity lubrication (MQL). Therefore, 
after machining, the components had to be di-
sassembled, cleaned and then reassembled. In 
addition, machining was often carried out in 
several successive machining steps. The requi-
red dimensions were not always consistently 
achieved, often resulting in the bore and the 
countersink being out of axial alignment.

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

The drill with two cutting edges made of solid 
carbide combines the properties of a drill for 
machining aluminium with those of a drill for 
CFRP machining. It is equipped with a doub-
le point angle for good centring and minimum 
burr formation at the bore outlet. Reliable re-
moval of the chips is ensured by the specially 
designed chip flutes. Delamination and fibre 
protrusion are avoided by means of clamping 
surface correction when countersinking. As 
CFRP is an extremely abrasive material, the 
drill is diamond-coated. This means that eight 
times the tool life ist achieved compared with 
an uncoated drill.

AT A GLANCE

 - Drilling and countersinking tool for dry 

machining of CFRP-Alu stacks 

 - Diamond-coated

 - Available in diameter range 4.1 mm to 

11.11 mm with accompanying countersinks

 - Single-shot solution replaces individual tools 

for drilling, reaming and countersinking

ADVANTAGES

 - Long tool life

 - Quiet drilling

 - No axial misalignment

 - No dirt from MQL

NEW MATERIALS
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Milling cutters for high volume machining
of aluminium structural parts

Most aluminium structural parts are milled 
from solid material. This requires machining 
that is flawless in terms of dimensional ac-
curacy, the parallel alignment of the walls, 
as well as the surface roughness and surface 
finish.

The structure of the part becomes increasingly 
delicate the more material is removed. Redu-
cing the resulting cutting force therefore has 
a big effect on the quality of the part. In par-
ticular, thin walls and free-standing bars can 
be forced back if the cutting force is too high.

MAPAL has expanded the OptiMill-SPM range 
to include milling cutters for roughing and 
finishing, for the specific purpose of machi-
ning parts with delicate structures. This invol-
ved developing a special cutting edge profile 
for roughing, which greatly reduces the cut-
ting force and the heat input into the part. The 
new finishing geometry prevents entry of the 

tool when finishing deep pockets, even when 
there is a high level of wrapping. A milling 
cutter version with ISO inserts, which is extre-
mely cost-effective, can be specially designed 
to fit the needs of the customer. 

The tools in the OptiMill-SPM range stand out 
thanks to their conical neck. This guarantees 
a high level of rigidity throughout the whole 
machining process. The highly positive cutting 
edge geometry and 
optimised chip flutes 
ensure that the cut-
ting force is greatly 
reduced.
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AT A GLANCE

 - High material removal rate of > 8 l/min

 - Low vibration roughing thanks to an 

innovative corrugated profile

 - Capable of finishing large depths in one shot

 - Designs with ISO inserts and a CFS replaceable 

head system are particularly cost effective

 - Internal cooling

 - Available in a solid carbide design with a 

diameter range of 6 to 32 mm or in a PCD 

design with a diameter range of 6 to 50 mm 

as part of the standard range

ADVANTAGES

 - High surface quality

 - Low vibration cutting

 - Reduced cutting force

 - Perfect chip removal

NEW MATERIALS
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Cost-effective repair of CFRP structures –
OptiMill-Composite-Speed with corner radius and full radius

CFRP structures are increasingly being used in 
the aerospace and automotive industries to re-
duce weight and increase rigidity. These struc-
tures have to be replaced if they are damaged 
or show signs of wear, often this proves very 
expensive. Repairs can be worthwhile when it 
comes to large integral structures, such as the 
CFRP bodywork of an electric car or the fuse-
lage of an aeroplane. “Scarfing” is one way to 
achieve this. This involves creating a profile on 
the outer skin, to increase the surface area, to 
which the adhesive film will then be attached. 

MAPAL has expanded the OptiMill-Composi-
te-Speed range to include versions with a cor-
ner radius and a full radius, for the specific 
purpose of scarfing CFRP structures. In this 
way, the radius is used to manufacture the 
transitions. Optimised cutting edge geometry 
helps prevent delamination and other types of 
damage to the part. The special high-perfor-
mance teeth make it possible to perform roug-
hing and finishing in one machining step. It 
also ensures optimal chip removal. This makes 
it possible to achieve very high feed and cut-
ting speeds. The diamond coating ensures an 
extremely long tool life.

AT A GLANCE

 - New designs with corner and full radius

 - Ideal for repairing CFRP and GFRP structures

 - Roughing and finishing in one machining step

 - Available in designs with a pulling cutting 

edge with a diameter range of 4 to 20 mm

NEW MATERIALS

ADVANTAGES

 - No fibre protrusions

 - Delamination-free machining thanks to 

optimised chip flutes

 - High cutting speeds und large feeds

 - Diamond coating ensures an extremely long 

tool life
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Stator housing: Machining of high-precision bores
with a large diameter

Drive systems are changing. Given that elec-
tric motors are a way of dealing with stricter li-
mits on emissions and finite fossil fuel resources, 
electromobility is gaining ground.

For MAPAL as a precision tool manufacturer, this 
development represents a challenge. Many of 
MAPAL’s tools are used for machining compo-
nents found in the power trains of vehicles with 
internal combustion engines. But electric motors 
also need parts that require high precision ma-
chining. Stator housing is one example of such 
a part. The high spindle speeds of electric mo-
tors mean that maximum precision is required 
during machining. Among other things the main 
bore for the rotor has to be machined to within a 
few µm. MAPAL has developed tooling solutions 
that mean this fine machining can be performed 
cost-effectively while meeting the requirements 
regarding accuracy and cycle time.

Lightweight design for tool solutions
The tool solutions are just as innovative as elec-
tric motors are modern. Due to an innovative 
welded structure the tools are extremely light, 
making them perfect for machining most types 
of delicate, thin-walled housing. The tool body 
has a tubular design so that in addition to being 
extremely light, the tool is also very stable and 
rigid. Welded structures are only half the weight 
of conventional boring bars. The carriers for the 
inserts are welded on (and in the case of finishing 
tools the guide pad carriers as well). These sup-
port each other by means of connecting ribs. This 
reduces the risk of chatter and ensures support 
even when making interrupted cuts. The tool is 
very precise, even when being used for difficult 
projection lengths. This is thanks to the tubular 
design and stabilising ribs which result in a very 
good resistance to bending.

AT A GLANCE

 - Reliable machining of bores with a large 

diameter (> 250 mm)

 - Tools with guide pads ensure the highest 

levels of precision

ADVANTAGES

 - Reliable machining of the main bore

 - Low-vibration machining, even with extreme 

length-diameter ratios 

 - Short machining times thanks to use of 

combination tools

 - One-stop solution for entire process

E-MOBILITY
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3. Finishing
Fine boring tool, welded design 
with finely adjustable PCD-
tipped indexable inserts, as well 
as guide pads for providing sup-
port in the bore wall.

2. Semi-finishing
Precision boring tool, welded
design with PCD-tipped ISO
indexable inserts.

1. Pre-machining
ISO boring tool with cartridge 
and PCD-tipped ISO index-
able inserts.

Pre-machining, semi-finishing and finishing, for maximum process reliability
To make sure the cutting force exerted on the part is kept low, the machining process and tools are each 
designed individually, in accordance with the stock removal situation, machine and clamping system.

MAPAL has taken its many years of experience in machining gearbox 
housings and directly applied this to the new types of housing. It of-
fers innovative tool concepts for all drilling, boring, reaming and milling 
operations relating to stator housing. Always with the goal of providing 
maximum cost-effectiveness and precision with combination tools that 
bring together multiple machining steps.

Example contains FEM analysis of tool rigidity (the 
maximum deformation/ deflection is in the red area)

MAPAL supplies all the tools needed for the complete
machining processes

• Simulation of the cutting force    
 components

• Cut distribution of the system 

• Calculating moment of tilt and weight

• Evaluating weld seam

• Calculating the misalignment when   
 under axial force and torsional load 

• Calculating the natural frequency   
 (bending and torsion) of the system

• Calculating the coolant distribution   
 and the flow rates at the cutting edges   
 and guides

FEM analysis

The Finite Element Method (FEM) can be
used to determine a wide range of para-
meters when designing a welded structure:
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Tritan-Drill-HSS –
maximum cost-effectiveness in small-series production

Over the past year, MAPAL has set a new stan-
dard in drilling with the Tritan-Drill. Now, 
the product range of drills with three cutting 
edges will gradually be expanded. The new 
universal version, made from HSS, was speci-
fically developed for maximum cost-effective-
ness in small-series production. 

Thanks to the shape of its main cutting edge, 
the Tritan-Drill-HSS is extremely robust – 
even in difficult drilling situations. Stable cut-
ting edge corners mean that damage to the 
cutting edge is reduced. This allows for both 
greatly improved results and smooth machi-
ning. The coating of the Tritan-Drill-HSS is op-
timised for universal machining, which means 
it can be used for different materials while 
maintaining a long tool life.

The Tritan-Drill-HSS can be used to achieve 
feeds up to 50 % higher than twin edged HSS 
drills, and at the same time has a tool life that 
is up to four times longer. Due to the special 
point geometry of the Tritan-Drill-HSS, pilo-
ting and centre-punching aren’t necessary. 
It can also be used with hand drills, with the 
pronounced drill tip preventing it from slip-
ping over the chisel edge, in contrast to drills 
with two cutting edges.  
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AT A GLANCE

 - Three cutting edges with pronounced point 

geometry

 - Available with diameter range of 8 to 40 mm

 - 5xD length

 - HSS with special coating

 - Without internal cooling

ADVANTAGES

 - Significantly higher feed rates and cutting 

speeds than HSS drills with two cutting edges

 - Less wear

 - Optimum centring capability even when 

drilling by hand

 - Smooth, reliable machining

 - Tool life up to four times longer

COST-EFFECTIVENESS
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New side lock chucks for cylindrical shanks
with HB clamping surface

Strong clamping, simple handling,
improved run-out
In many production facilities, Weldon tool 
holders are used as the standard chuck for 
solid carbide milling cutters. However, the de-
sign of this type of chuck limits its application. 
Indeed, the tolerances of the fit for the tool 
adapter are high (at a clamping diameter of 
20 mm, the maximum clearance is already 22 
µm). This results in a large run-out error that 
causes imbalance, as well as wear on one side 
of the tool, creating adverse effects on machi-
ning quality. The tolerance of the tool’s clam-
ping surface is not precise enough to be used 
for axial fixing, which means there isn’t al-
ways a secure connection between the clam-
ping screw and clamping surface. This can 
hinder process reliability. Reliably clamping a 
tool in a standardized Weldon tool holder also 
requires a high clamping force, which can only 
be achieved by using a torque wrench.  

In contrast, the new side lock chuck from 
MAPAL impresses with its strong clamping, 
simple handling and greatly improved run-
out. The locating bore is accurate down to the 
single-digit µm range, meaning that it is ma-
nufactured with far greater precision compa-
red to previous versions. This reduces the ra-
dial clearance of the clamped tool and grea-
tly improves the run-out. In addition, in order 
to compensate for the large tolerance on the 
lateral clamping surface, MAPAL has used a 
patented spring element in the tool holder, 
which makes it possible to achieve a well-de-
fined form fit between chuck and tool. Also, 
cooling ducts in the clamping area, parallel to 
the axis, ensure better coolant distribution.

A two-piece clamping element is used to make 
handling much easier. This allows the tighte-
ning torque to be reduced, while maintaining 
the same level of clamping force. As a result, 
the tool can reliably be clamped by hand, with- 
out using a torque wrench. 

AT A GLANCE

 - A much more precise locating bore

 - Available with clamping diameters of  

12-32 mm for HSK-A100 and HSK-A63

 - Balancing quality of G2.5 at 16,000 RPM

ADVANTAGES

 - Substantially improved run-out

 - Simple handling: Clamping without torque 

wrench 

 - Radial clearance of the tool greatly reduced

 - No impact loading of the cutting edge thanks 

to well-defined form fit

Tool clamping in detail

COST-EFFECTIVENESS
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Application-oriented hydraulic chucks
for greater cost-effectiveness

Until now, the brazed joint between the slee-
ve and tool body of hydraulic chucks has been 
a limiting factor, for example, in relation to 
chuck geometry, heat resistance, and torque 
transmission. Additive manufacturing makes 

it possible to manufacture chucks “from one 
mould”, creating a broader scope of applica-
tion for hydraulic chuck technology.
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Example 3
Tool chuck with integrated coolant circuit – an 
internal air supply via the spindle – for friction 
stir welding. During friction stir welding with 
high process temperatures, the entire system re-
mains stable.

Example 2
High-precision inward and outward-acting hyd-
raulic clamping system, for machining the plate 
spring seat and blind bore for the valve seat ring 
and valve guide of an aluminium cylinder head. 
Tools for either operation can be replaced sepa-
rately from one another and from the tool body, 
according to the amount of wear they have 
sustained. 

Example 1
Integrated radial adjustment in the collar for use 
on high-productivity machines to ensure length 
adjustment that is precise, as well as simple and 
fast. A clear advantage over shrink chucks.

High potential for savings
The ideal combination of an application-
optimised hydraulic chuck and a stan-
dard tool (see left) creates great poten-
tial for savings, while improving 
performance and tool life.

COST-EFFECTIVENESS
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AT A GLANCE

 - Additive manufacturing opens up a whole 

range of possibilities: integrated cooling 

ducts, double clamping, additional adjust-

ment options, alternative dimensions, 

prevention of interference contours

ADVANTAGES

 - Individually tailored to the machining process

 - The most cost-effective and reliable 

combination of hydraulic chuck and tool

This has sustainably pushed back the limits 
that previously existed for hydraulic chucks 
in relation to torque transmission, heat resis-
tance, as well as process reliability. As a re-
sult, it is now possible to adapt the hydrau-
lic chuck to the machining in such a way that 
a standard shank tool can be used. Therefore, 
the tool that is exposed to wear is used in the 
- more cost-effective – standard version. The 
chuck is designed specifically for the applica-
tion, so that it is optimally adapted to the ma-
chining process, and all related requirements.

A milling operation using a solid carbide mil-
ling cutter and hydraulic chuck is a classic ex-
ample of this. The defined dimensions of the 
standard chuck made it necessary to use an 
extra-long solid carbide milling cutter, in order 
to be able to reach and machine the contour 
to be milled. Using a special hydraulic chuck 
with a long, lean contour offers several bene-
fits: The milling cutter in the short standard 

design is far less expensive; the short shank 
length allows milling with far higher cutting 
rates; and the surface quality is improved 
thanks to the reduction in vibration. Overall, 
the new design achieves a longer tool life.

Longer, leaner, more stable - at MAPAL, these 
are the key components of the current ap-
proach for adapting hydraulic chucks, the fac-
tors most emphasis is placed on. In addition, 
working alongside customers, a wide range of 
other unique challenges have been solved, in 
ways that would have been inconceivable just 
a few years ago.
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Cost-effective boring of turbochargers,
brake calipers, etc. with new cutting materials

Tools with ISO elements are an integral part 
of the MAPAL portfolio. Indeed, designing 
complex special tools is one of the company’s 
core competences. Now, MAPAL is presenting 
a new series of cutting materials for ISO in-
dexable inserts, as well as “press-to-size” in-
serts for the boring of steel, stainless steel and 
heat-resistant cast steel, to be used in tur-
bochargers, for example. Combination tools 
and the new ISO indexable inserts allow users 
to achieve better cost-effectiveness, resulting 
in a clear reduction of the cost-per-part.

For the new ISO indexable inserts, MAPAL has 
not only developed optimum coatings on their 
in-house coating line, but also optimised the 
carbide substrate of the inserts and the edge 
rounding for machining. It can be choosen 
between PVD- and CVD-coated cutting mate-
rials in accordance with the prevailing gene-
ral conditions, such as the material, stability 
of the machine, coolant and clamping situa-

tion as well as the possibility of interrupted 
cuts occurring. The cutting materials differ de-
pending on the ductility of the carbide sub-
strate used. CVD-coated ISO indexable in-
serts are the standard for all boring processes 
and are sure to impress with their high wear 
resistance. They offer the potential for a si-
gnificant increase in cutting speed and pro-
ductivity, even in dry machining applications. 
PVD-coated cutting materials are available for 
extremely challenging conditions, such as in-
terrupted cuts or unstable machine ratios. This 
is due to the fact that they strike with a par-
ticularly good balance between ductility and 
wear resistance, thus ensuring reliable machi-
ning. The new ISO indexable inserts comple-
te the range. By the end of last year, MAPAL 
had already introduced a new series of cutting 
materials for boring cast iron.

In both cast iron machining and steel machi-
ning, significantly better results are achieved 
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when boring with the new ISO indexable in-
serts than with those previously used. In cast 
iron machining, a new series of cutting mate-
rials mean an increase in tool life of up to 100 
percent (depending on the application). When 
machining steel and turbochargers, the incre-
ase is, on average, 50 percent greater. In pro-
duction, cost-per-part is reduced accordingly.

Together with the special and standard ISO in-
dexable inserts, MAPAL’s new series of cutting 
materials also includes tangential “press-to-
size” ISO indexable inserts. These cost-effec-

COST-EFFECTIVENESS
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AT A GLANCE

 - Complete range of ISO indexable inserts for 

the boring of cast iron, steel, stainless steel 

and heat-resistant cast steel

 - Standard and special ISO indexable inserts 

available

 - Cost-effective tangential “press-to-size” ISO 

indexable inserts available as an alternative

 - Optimised carbide substrate and coatings

 - CVD and PVD-coated cutting materials 

available, in accordance with general 

conditions

ADVANTAGES

 - The optimum cutting material for any 

requirements with respect to precision and 

costs

 - Tool life when machining cast iron increased 

by up to 100 percent

 - Tool life when machining steel or 

turbochargers increased by 50 percent on 

average

tive inserts ideally complement the high-pre-
cision ground inserts. They are used for appli-
cations with larger permissible tolerances, as 
is generally the case for roughing. This means 
there are ISO indexable inserts with the ap-
propriate cutting material for boring cast iron, 
steel and stainless steel available to suit every 
need when it comes to precision or costs, pro-
viding cost-effective machining.
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From 10 to 700 –
mixed machining at an unprecedented level

The lightweight construction and downsizing 
of the motor with ever-increasing require-
ments for power affect the material used. A 
few years ago, many automotive manufactur-
ers produced the top half shell of the cranks-
haft bearing out of aluminium instead of out 
of cast iron that was used before – this was 
due to the lightweight construction. For this 
purpose, MAPAL had developed ISO indexable 
inserts for boring the aluminium cast combi-
nation that was successfully in use. Today the 
development has moved a step further due to 
downsizing. Together with the top half shell 
made of aluminium, today manufacturers in-
creasingly rely on sintered steel instead of cast 
iron for the bottom half shell. This steel fea-
tures a higher strength than cast iron and is 
therefore more suited for the increased me-
chanical loads.

Here the challenges for machining are chan-
ging. With the advent of sintered steel in en-
gine production, no ISO indexable inserts were 
available on the market that met the high de-
mands for machining the aluminium/sintered 
steel combination.

This is mainly due to the chemical reaction that 
takes place between the iron alloy and the cast 
aluminium. Tool manufacturers had to deal 
with a completely new form of wear. During 
machining, a solid phase was applied on the 
insert and caused it to break after a few ap-
plications. To counteract this wear and to pre-
vent the chemical reaction, MAPAL developed 
a completely new cutting material. Using this, 
mixed machining – for the aluminium/cast iron 
combination as well as the aluminium/sintered 
steel combination – is reliably performed. The 
ISO indexable inserts reliably work in the cast 
iron or steel part of the crankshaft bearings as 
well as in the aluminium part.

INNOVATIONS 2018 | Boring

On the one hand, this leap in development 
was achieved with modified carbide substra-
tes and optimised micro-and macro-geome-
tries of the insert with adjusted rake angles. 
On the other hand, it was achieved with a 
newly developed PVD coating. This is based 
on a TiAlN alloy with a special dopant. As a 
result, not only the formation of a built-up 
edge in the aluminium is prevented, but the 
cutting material is so resistant to wear and 
heat that high quality machining of the cast 
iron/steel part can be achieved. 

Depending on the application, customers 
can choose between ISO indexable inserts 
available as standard. MAPAL offers four 
geometries each for the aluminium/cast 
iron and aluminium/sintered steel combina-
tion. In addition special indexing inserts are 
available with the new cutting material. The 
results using the new cutting material are 
impressive in practice. Previously only ten 

COST-EFFECTIVENESS
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AT A GLANCE

 - New cutting material for machining of the 

material combinations aluminium/cast iron 

and aluminium/sintered steel

 - Adapted solid carbide substrates, optimised 

micro- and macro-geometries of the inserts, 

PVD coating based on a TiAlN alloy with a 

special dopant

 - Standard and special ISO indexable inserts 

available

ADVANTAGES

 - First functioning ISO indexable inserts for 

machining a combination of aluminium and 

sintered steel

 - Long tool life and high cost-effectiveness

bearing journal bores were machined from 
the combination of sintered steel and alu-
minium with one insert. Now an impressive 
700 bores are machined with the new cut-
ting material.
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HPR400 plus: Clear cost-per-part savings
due to no setting requirements and four cutting edges

Greater cost-effectiveness by means of effici-
ent reconditioning was central to the develop-
ment of the HPR400 reamers. The multi-bla-
ded tools win over customers with their great 
cost-effectiveness thanks to faster applica-
tion data and straight forward insert chan-
ging by the customer on-site. This is thanks 
to the extremely accurate insert seats. This 
does away with logistic costs completely - 
no need for transport to the manufacturer. 
WIP inventory and reconditioning costs are 
kept to a minimum.

To further improve cost-effectiveness wor-
king with large diameters, the indexable in-
serts in the HPR400 plus now come with four 
cutting edges instead of just one as previous-
ly. Thereby optimal use of the cutting material 

occurs. MAPAL’s exacting standards in tech-
nical production guarantee that the indexa-
ble inserts with four cutting edges are manu-
factured to that high precision that it can be 
turned or changed easily on location by the 
customer’s employees. Insert stock levels can 
be reduced as a result. Reconditioning costs 
and the subsequent cost-per-part are also 
further reduced.
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AT A GLANCE

 - Inserts can be changed by the customer  

on-site

 - Four cutting edges instead of one

 - Easy turning and changing of the indexable 

inserts

ADVANTAGES

 - Cutting material is used optimally

 - No setting necessary

 - No transport costs to the manufacturer 

 - Low WIP inventory and low reconditioning 

costs

Easy insert change thanks
to extremely accurate insert seats.

COST-EFFECTIVENESS
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Replaceable head reamer
with optimised cooling

The replaceable head reamer CPR500/510 
with optimised cooling offers an economic ad-
vantage in cast machining. For a significant-
ly longer tool life, the solid carbide replacea-
ble heads are designed with a diameter bet-
ween 8 and 40 mm and have an innovative 
CVD coating. This coating was developed by 
MAPAL especially for cast machining and has 
already been successfully used for milling and 
boring, for example. 

An additional technical coup of the new de-
velopment is optimised cooling using a slee-
ve. Due to the abrasiveness of the material, 
the issue of cooling is very important for cast 
machining – this is solved to a great extent 
by inner coolant supply and outlets directly 
at the cutting edges. However there is a need 
for optimisation in the cooling of the contact 
point between the arc land chamfer and bore 
wall. Often coolant does not reach this area 
which can result in heat development and im-

pairments to the bore quality and tool life. To 
counter this disadvantage, MAPAL has further 
developed the design of the CPR500/510 re-
placeable head so that it now has a sleeve at-
tached behind the blades. The coolant is dis-
tributed by outlets at the sleeve end over the 
complete length of the cutting edges. In this 
way, the complete cutting edge and bore wall 
of the cast material are optimally cooled and 
lubricated.

AT A GLANCE

 - Solid carbide replacable heads

 - Innovative CVD-coating

 - Cooling Sleeve

ADVANTAGES

 - Optimal cooling of the entire cutting edge 

and bore wall

 - Significantly longer tool life

 - Cast machining costs considerably reduced

Direct cooling between
arc land chamfer and bore wall.

COST-EFFECTIVENESS
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Drilling steel much more cost-effectively
with the Tritan-Drill-Steel

With Tritan-Drill-Steel, steel can be machined 
significantly more cost-effectively compa-
red with drills with two cutting edges. Among 
other things, this is achieved thanks to the si-
gnificantly higher feed values. 

Previously drills with two cutting edges with 
a flat chisel edge were used for drilling steel. 
The required roundness and cylinder shape of 
the bore were not guaranteed due to an os-
cillating movement along the chisel edge. In 
addition the cutting edges and the guiding 
chamfers were subjected to high mechani-
cal loads. Oscillating movements are pre-
vented with the new drill using three indivi-

dual chisel edge segments 
that reliably centre the 

Tritan-Drill-Steel. 
 

The robustness of the Tritan-Drill-Steel is due 
to the completely newly designed main cut-
ting edge design. The resulting very stable cut-
ting edges reduce the mechanical loads. The 
coating is also specially adapted for the ma-
chining of steel. In this way, wear-resistance 
during steel machining is significantly incre-
ased. The result of this is very long tool lives. 
Fast and reliable chip removal is also achieved 
by the shape of the main cutting edge that 
ensures short, tightly rolled chips and ground 
chip flutes.

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

 - Programme extensions of drills with three 

cutting edges

 - Specially intended for machining steel

 - New shape of main cutting edge; specially 

developed coating

 - Suitable for difficult drilling tasks

 - Available in the diameters 4 to 20 mm in 

designs of 3xD, 5xD, 8xD and 12xD

ADVANTAGES

 - Robust tool with stable cutting edges

 - No oscillation when machining

 - Long tool life

 - Considerably increased feed rate

 - Fast chip removal

PRODUCT RANGE ADDITIONS
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Highly productive with seven cutting edges -
OptiMill-Uni-HPC-Finish and OptiMill-PM-Trochoid

The new milling cutters made from solid carbi-
de, the OptiMill-Uni-HPC-Finish and the Op-
tiMill-PM-Trochoid with seven cutting edges, 
impress with the highest levels of precisi-
on and incredible productivity. The increased 
number of teeth enables higher overall feed 
rates: production time is reduced and produc-
tivity rises significantly. At the same time, the 
use of a new cutting material substrate grea-
tly enhances tool life. 

For trochoidal milling of steel, cast steel, and 
stainless steel MAPAL extends its product 
range with the addition of the OptiMill-PM-
Trochoid with seven cutting edges. Thus, thin 
walled components can be reliably machined 
with the highest precision while, at the same 
time, the machine tool is protected. Roughing 
close to the contour is also possible without 
any problems. The lengths of the new cutting 
edges allow maximum material removal rates 
of up to 5xD.

The new finishing end milling cutter Opti-
Mill-Uni-HPC-Finish with seven cutting edges 
achieves the highest surface finishes in little 
time. With a stable core diameter, the tool’s 
rigidity is greatly increased and any slipping 
of the tool is avoided. Which means that even 
with material removal rates of up to 5xD, the 
highest surface finishes are reliably achieved.

AT A GLANCE

 - Seven cutting edges for increased overall feed

 - Available in diameters 4 mm to 25 mm in 

designs of 2xD, 3xD, 4xD and 5xD

 - Uneven cutting edge distribution for reduced 

vibration during machining

 - New material, improved ductility and 

resistance to bending

ADVANTAGES

 - Increased productivity 

 - Longer tool life

 - High material removal rates by means of 

cutting edge lengths up to 5xD

 - Best surface finish quality

Seven cutting edges
for highly productive 
machining.

PRODUCT RANGE ADDITIONS
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Fast and cost-effective for full slots –
OptiMill-Uni-Wave

MAPAL is extending its programme of solid 
carbide high-performance milling cutters for 
roughing applications with a new highlight for 
groove milling. With the OptiMill-Uni-Wave, 
full slot milling with a groove depth of up to 
2xD is possible. With this new milling cut-
ter that can be used for many materials, the 
level of performance is significantly increased 
compared to previously existing HPC milling 
cutters. 

To achieve this, MAPAL uses a highly ductile 
carbide substrate. Together with an extreme-
ly wear-resistant coating and special cutting-
edge preparation, the OptiMill-Uni-Wave has 
a 50 percent longer tool life than comparab-
le HPC milling cutters. An innovative diamond 
knurl geometry guarantees an improved dis-
tribution of the cutting force and ensures op-
timum chip formation. The short, tightly rolled 
chips are reliably removed. Due to the geome-
try, high feeds – and therefore extreme machi-

ning rates – are possible. In addition, machine 
tool, clamping system and component are ex-
posed to lower mechanical loads.

The five cutting edges of the OptiMill-Uni-
Wave are divided unevenly. As a result, signi-
ficantly fewer oscillations and vibrations arise 
during machining. This means that impressi-
ve cutting speeds can be achieved. While the 
performance of the new milling cutter is high, 
the possible slot depth is also large. A full slot 
with a depth of up to 2xD can be produced in 
many materials. The long tool lives together 
with high cutting values ensure highly cost-
effective machining.

INNOVATIONS 2018 | Milling

AT A GLANCE

 - High performance roughing cutter for slot 

milling up to 2xD

 - Can be used on many different materials

 - New diamond knurl geometry

 - Uneven distribution of the five cutting edges

 - Available in short and long in shank form HB 

with a diameter range of 4 to 25 mm

ADVANTAGES

 - Higher levels of performance and less 

oscillation and vibration compared to 

existing HPC roughing cutters

 - Extreme machining rates possible

 - Long tool life

 - Highly cost-effective machining

PRODUCT RANGE ADDITIONS
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New generation of PCD face milling
cutters for the highest surface quality

The face milling cutters from MAPAL with re-
placeable PCD milling cartridges are the cut-
ters of choice to achieve the best surfaces 
when machining aluminium in the automoti-
ve industry. The setting and clamping system 
of the milling inserts has proven itself in in-
numerable applications. A new, optimised ge-
neration of these milling cutters for cutting 
depths up to ap = 4 mm is now presented. 

The chip guiding geometry was optimised for 
the new “PowerMill-Blue” series. The chip for-
mer is no longer integrated in the tool body 
but directly in the miller cassettes. The chips 
are reliably removed to the outside, and scrat-
ches on the surface as well as transport sco-
ring is excluded. The result is even better sur-
face finishes. 

Instead of a central coolant supply, the cutting 
edges are directly supplied with cooling lub-
ricant at the cutting point. The coolant out-
let is incorporated in the milling cassette. As 
a result, the new milling cutter is also ideally 
suited for MQL machining. Compared with the 
previous generation, noise is minimised due to 
a low cutting edge overhang. 

As for the previous generation, the milling 
cartridges in the aluminium tool body are ac-
curately manufactured and guarantee a per-
fect flight diameter of the inserts. The miller 
cassettes can be interchanged with all exis-
ting PowerMill milling cutters. The PCD milling 
inserts can be reground several times for the 
highest level of cost-effectiveness. 

AT A GLANCE

 - Cutter of choice for aluminium machining

 - Proven adjusting and clamping system 

 - Cutting depth up to ap = 4 mm

 - Optimised chip guiding geometry

 - Optimised coolant supply

 - Milling cassettes interchangeable with all 

existing PowerMill milling cutters 

ADVANTAGES

 - Best surface finish quality

 - Minimal noise production

 - Cost-effectiveness: the PCD milling inserts 

can be reground several times

PRODUCT RANGE ADDITIONS
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Discover tool and service solutions now that give you a lead:

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


