Additive manufacturing

The manufacturing process of the future.
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A technology with
potential –
additive
manufacturing

Additively manufactured part for the
removal of chips
through the inner
cavity. The cooling
channels that are
routed through the
wall support the chip
removal.

For the NEHER GROUP the advantages were obvious. This
technology makes it possible to support customers as early
as the product development stage by producing cost-effective prototypes from a variety of different materials such as
aluminium, steel, titanium, Inconel, cobalt-chromium and
plastics. Another major benefit of additive manufacturing is
the near-net-shape production of components. In particular
with materials such as titanium and Inconel which are difficult to machine, process and tooling costs can be reduced in
this way – and this also applies to series production.
Since the beginning of additive manufacturing at the NEHER
GROUP, innovative tools with special requirements have also
been created in the 3D printer. This includes lightweight
designs, milling cutter cartridges, chip space trays for backwashing chips or complete backwashing tools, as well as
special MQL tools such as the NEHMO DUAL (see p. 3). Costs
for equipment that has been manufactured in a conventional
way before or that has been procured externally in some
cases could be drastically reduced by switching to additive
manufacturing.
Titanium (additively
manufactured
in the powder bed)

Ceramic

Plastic
gliding surface

Core plug
bore

Conventionally
manufactured
part

The NEHER GROUP can now resort to several plastic printers and two metal-processing printers of the latest generation. These printers enable manufacturing by means of a
variety of processes such as SLM (selective laser melting),
SLS (selective laser sintering), polyjet processes and FDM
(fused deposition modelling). The printers are supervised by
several experienced employees. The customers are provided
with a full-service package. This includes advice on component optimization, the selection of the appropriate materials and manufacturing processes, 3D-printing-compliant processing of data sets as well as the actual printing process
and the post-processing, assembly and finishing of the components. The expertise, systems and manufacturing processes of the Group as a whole are provided to the NEHER
GROUP, offering a decisive advantage to customers.
We’ll be pleased to assist you with the development and implementation of your ideas. You’ll find a detailed overview of
our systems and the printable materials on page 4. Just send
your request to: sales@neher-group.com.

Titanium (additively manufactured in the powder bed)
Hip TEP
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Aluminium housing
Rapid prototyping

Milling cartridge
additively manufactured,
mass-produced component made of tool steel

NEHMO DUAL face milling cutter

The new NEHMO DUAL
face milling cutter
The NEHMO DUAL face milling cutter
is the latest new development from
NEHER bringing together both conventional and 3D manufacturing.
The NEHMO DUAL is produced on
our own 3D printer. The lower part of
the milling cutter, which is mounted on
the milling arbor, is produced conventionally on a lathe. The part is then fixed
on a special NEHER designed zero point
clamp. After this, the upper working part
is printed. This enables cooling channels to be designed which allows the
face milling cutter to be operated with
MQL. So far, no similar design is available on the market. We think, MQL technology will play an increasingly important role in the future. MQL is more

environmentally friendly and can help to
reduce costs in the machining process.
As the milling cutter no longer receives its aerosol from a central cooling
channel, but through eccentric bore
holes, the milling arbor also has to be
modified. Two additional lateral bore
holes have to be added to the tool holder. This guides the aerosol through a
new adjusting screw for optimal control.
The NEHMO DUAL can also be easily
used for applications using cooling lubricant. Hence its suffix – »DUAL«. As with
standard face milling cutters from
NEHER, the milling cutter can be provided in a variety of sizes.
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Our systems
5. FDM printer (Fused Deposition Modelling)
Materials:
Polyamides: PA6, PA12, PA2200 etc.
Polylactic acid: PLA
Acrylonitrile butadiene styrene copolymer: ABS
Installation space: 280 x 190 x 175 mm³

1. SLM system 1
(Selective Laser Melting)
Materials:
Stainless steel: 1.4404 (X2CrNiMo17-12-2)
Tool steel: 1.2709 (X3NiCoMoTi18-9-5)
Aluminium: AlSi10Mg0.5
Nickel-base alloys: Inconel 625,
Inconel 718
Titanium: Ti6Al4V
Cobalt-chromium: CoCr (not dental)
Installation space: 300 x 300 x 280 mm³

Materials:
Polyamides: PA6, PA12, PA2200 etc.
Installation space: 325 x 300 x 600 mm³

2. SLM system 2
(Selective Laser Melting)

3. Poly-jet system

Materials:
Stainless steel: 1.4404 (X2CrNiMo17-12-2)
Installation space: 245 x 245 x 245 mm³

Materials:
Material containing urethane (transparent)
Installation space: 297 x 210 x 200 mm³

1. Short delivery times

6. Saving of storage costs, e.g. for spare parts

2. Extensive know-how in the field of
additive manufacturing

7. Design and production of geometries that cannot be
manufactured conventionally

3. Rapid prototyping without mould or similar

8. Huge potential for the component optimisation in
terms of lightweight construction

4. Choice between different materials possible
5. Saving processing and tooling costs by the
production of finished or semi-finished components

YOUR BENEFITS
4

4. SLS system
(Selective Laser Sintering)

9. Acceleration of development processes
10. Production of moulds with conformal cooling

Two process chains for additive
complete machining
Selective Laser Melting (SLM)

SLM

Machining

Additive manufacturing
in the powder bed
Component size
max. 300 x 300 x 300 mm

SLM
Additive manufacturing
in the powder bed
Component size
max. 300 x 300 x 300 mm

Machining

LASERTEC 30 SLM
2nd generation:
Two process chains
with additive manufacturing in the powder bed
For additive manufacturing in the powder bed (Selective Laser Melting), DMG
MORI offers the LASERTEC 30 SLM. The
second generation of the machine features an installation space of 300 × 300 ×
300 mm and provides for an optimum
ease of use in the new Stealth design.
The powder bed technology makes it possible to implement two different process
chains: Additively manufactured workpieces can be reworked on a milling
machine with the surface quality required.
Additive manufacturing without any
support structures can also be carried
out. For this purpose, a print is made on
a conventionally machined part and in
this way the component is completed.
As a consistent software solution for
CAM programming and machine control, CELOS completes the process chains
with the LASERTEC 30 SLM. With its
efficient information flow and intuitive
control, the uniform interface ensures
perfect pre- and post-machining processes of additively manufactured components.

Milling  Additive
manufacturing
Directly to the finished part in the
powder bed!
The milling pre-machining of components and base bodies prior to
additive manufacturing makes support
structures dispensable and directly
produces the finished part!

BASIC TIBIA-PLATEAU
Dimensions: 75 × 57 × 53 mm
Material: Ti6Al4V
Layer thickness: 50 µm
Milling machining time: 12 min./piece machining time
Additive manufacturing: 9 hrs. (9 items)
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Classic production and
additive implementation

Innovative product and production
optimisation in the powder bed
The team of the NEHER GROUP optimises production processes for customers
from the automotive industry and the
sectors of aerospace technology and
mechanical engineering and develops
individual solutions from the idea to
series production, including the design
of prototypes. The NEHER GROUP has
extended the possibilities and capacities
in the field of metal laser melting by introducing a second-generation LASERTEC 30 SLM, in joint collaboration with
DMG MORI, extensive field tests have
been carried out.
Approximately 30 % lighter tools by
SLM technology
»3D printing is an efficient solution for
manufacturing complex components«
Gerd Neher, CEO of the NEHER GROUP,
explains. In particular the additive manufacturing of metal workpieces is becoming increasingly important. The example of a milling cutter produced by the
NEHER GROUP illustrates the benefits of
additive manufacturing. The steel is melted onto a HSK. The required torsional
stiffness is provided by a stable support
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structure in the inside of the milling cutter. With the same stability, the tool is
approx. 700g (30%) lighter. »In addition,
there are thin coolant channels just below the surface which we align so that
the coolant jet hits the cutting edges at
the optimum angle.« There is a great
advantage of additive approaches: »By
using 3D printing, we achieve a substantial saving potential. Shorter development times provide for a greater flexibility in the product development process.

The Process is also a supplement for
conventional process chains. Design,
programming and complex milling can be
more time-consuming and expensive in
such cases than additive manufacturing.«
Win-win situation: process
reliability and maximum
availability by joint development
Right from the start, the NEHER GROUP
was determined to take part in the development of the production technolo-

The LASERTEC 30 SLM 2nd generation is equipped with the uniform control and user interface CELOS.

»

The LASERTEC 30 SLM 2nd generation
makes it possible to optimise existing
production processes with innovative and
intelligent ideas.«

Additively
manufactured
part

Conventionally
manufactured
part

HPC milling cutter

gies. This ambition brought about the close collaboration with
DMG MORI, in the course of which the latest generation of
the LASERTEC 30 SLM was further developed in the context
of a field test scheme. The practical result of the development
partnership has strongly convinced the NEHER GROUP. The
compact design and the quick powder change are major advantages of the LASERTEC 30 SLM. The module system is
named rePLUG by DMG MORI. Changing the powder module
takes less than two hours. rePLUG also contributes to provide
for work safety. The powder cannot escape since the circuit is
closed.
High process autonomy by a powerful duo filter
system
With the LASERTEC 30 SLM 2nd generation, DMG MORI has
also taken the subject of process reliability into consideration
in the area of the filter system, as Gerd Neher explains. »The
machine is equipped with a powerful duo filter system that

automatically switches between the filters, in this way a filter
change is possible even without interrupting the process. This
substantially increases the machine availability, especially at
night and on weekends.«
Open system: individual adaptation of all machine
settings and process parameters
The LASERTEC 30 SLM 2nd generation is equipped with the
uniform CELOS control and user interface. »The machine is a
completely open system. This means that all machine settings
and process parameters can be adapted individually. For one
thing, this provides leeway in terms of production, and it also
allows for the unrestricted choice of the powder supplier.
»This makes it possible to work in a very customer-focused
way. It is our goal to optimise production processes with innovative and intelligent ideas and to print perfect components.
Here, the new LASERTEC 30 SLM 2nd generation is a vital
component.««
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Additive
manufacturing
COOLANT CHANNELS
Optimum alignment of the coolant channels
to the cutting edges

LIGHTWEIGHT STRUCTURE
30% weight reduction with
the same torsional stiffness

DIRECTLY TO THE FINISHED PART
Built onto a HSK taper makes support
structures redundant

Not producible by conventional methods:
Functional integration and lightweight
structures ensure shorter cycle times.
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