






















































































































�OST�EFFI�IENT PRO�ESSES  
THANKS TO HYBRID  
�OMPLETE MANUFA�TURIN�
USIN� A POWDER NOZZLE

With over ��,��� employees worldwide, 
around ��� locations in more than �� coun-
tries and �� R&D centres, Schaeffler ranks as 
one of the most innovative technology compa-
nies not only in car manufacturing, but in a 
multitude of other industrial sectors as well. 
Additive manufacturing (AM) is one of the 
technologies used in the production of tools, 
prototypes and assembly fixtures. A dedicated 
AM fabrication shop at the  Herzogenaurach 
site develops future-oriented solutions  
that result in stable processes and opti-
mised products. Schaeffler has been using a  

LASERTE� �� �D hybrid from  DM� MORI for 
�D printing of metal components by powder 
deposition welding since ����.

Multiple materials / �raduated Materials
As a company driven by innovation, Schaeffler is 
permanently on the look-out for ground-break-
ing solutions to optimise its own manufacturing 
processes and the products of its customers. 
The efficient use of new technologies enables 
substantial rationalisation in tool making, for 
example. �Metallic �D printing is taking on 
an ever greater role in this respect�, explains 

�arsten Merklein, Head of Additive Manufac-
turing �orporate Tool Management & Proto-
typing. �reative projects in the AM fabrication 
shop are aimed at advancing the development 
of additive processes.

Additive manufacturing as part  
of the overall process
Since ����, the LASERTE� �� �D hybrid from 
DM� MORI has been one of the machines at 
the heart of this development work. ��-axis 
powder deposition welding using powder noz-
zle technology combined with �-axis simul-

Based on the stable monoBLO�K 
design, the machine combines �-axis 

powder deposition welding using 
powder nozzle technology and �-axis 

simultaneous milling in a single set-up.

CUSTOMER STORY � SCHAEFFLER TECHNOLOGIES AG & CO. KG
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CUSTOMER STORY � SCHAEFFLER TECHNOLOGIES AG & CO. KG

S�HAEFFLER FA�TS

 + Over ��,��� employees 
worldwide

 + Around ��� locations and  
�� R&D centres

 + A fabrication shop in  
Herzogenaurach for creative 
projects in �D printing 

 
Schaeffler Technologies A� & �o. K� 
Industriestraße �-�
����� Herzogenaurach 
�ermany
www.schaeffler.com 

taneous milling in a single set-up offers 
completely new freedoms in design�, says 
Udo Ringler, Team �oordinator in the AM 
fabrication shop. �We use the powder nozzle, 
for example, to re-build material that has bro-
ken off a used workpiece and then mill it to 
restore the part to its original state.� Such a 
repair is sometimes cheaper and faster than 
producing a spare part conventionally. 

�The LASERTE� �� �D hybrid opens the  
way to completely new properties, such  
as hardness gradients in the workpiece  
or multi-material components.� 
�arsten Merklein takes a tool base frame for 
a press to illustrate the economic efficiency 
of the process: �Milled sheet material made 
of hot-worked steel serves as the base upon 
which the LASERTE� �� �D hybrid builds 
up two columns, which are then milled�. 
The challenge here lay in the behaviour of 
the base when subjected to the heat of the 
laser beam and in the strength of the fin-
ished part. �Originally we milled the work-
piece completely from a blank.� Such blanks 
were both more difficult to procure than the 
sheet material and meant significantly higher 
material usage.

However, the ability of the LASERTE� ��  
�D hybrid to deposit different materials in the 
build process opens up additional possibili-
ties for Schaeffler, as �arsten Merklein goes 
on to explain: �It enables us to add materials 
with different properties to the parts � exactly 

We can give  
components new  
material properties  
with the  
LASERTE� �� �D hybrid.

�arsten Merklein
Head of Additive Manufacturing 
�orporate Tool Management & Prototyping  
at Schaeffler

where they are needed.� This optimises 
workpieces with regard to strength, wear 
and lubrication properties, for example.

Promoting future applications  
with �D printing
The development of the different uses of addi-
tive processes is a driving force at Schaeffler, 
including for products used in car manufac-
ture and industry in general: �If you consider 
electromobility or other issues of the future, 
then lightweight design is a key factor that 
we intend to help shape with intelligent ideas  
in �D printing.�

«

Alternating between laser deposition welding and milling enables the produc-
tion of highly complex components and the repair of defective workpieces.

Since ����, Schaeffler has used a LASERTE� �� �D hybrid in its fabrication shop.
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CUSTOMER STORY � TFM TECHNOLOGY FOR METALLBEARBEITUNG GMBH

LASERTE� �� SHAPE

INDIVIDUAL AND 
REPRODU�IBLE 
TEXTURES EVEN 
ON THREE�DIMEN�
SIONAL FREE�
FORM SURFA�ES 

HI�HLI�HTS

 + Excellent repeatability  
and reproducibility

 + Different fibre lasers for widely 
differing applications

 + Surface structures without  
environmentally damaging etching

 + Integrated N� swivelling rotary 
table (workpieces up to  
ł ��� × ��� mm / �,��� kg)

 + High stability and long-term  
accuracy, cooled drives and linear 
scales in all axes
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CUSTOMER STORY � TFM TECHNOLOGY FOR METALLBEARBEITUNG GMBH

LASER TEXTURIN� AS  
AN INVESTMENT IN THE 

FUTURE
�ustomised surfaces and absolute reproduc-
ibility: TFM is the first company in Austria to 
use a LASERTE� �� Shape from DM� MORI 
for tool and mould making. 

Expert personnel and innovative manufactur-
ing technologies have been supporting pillars 
in the business success of TFM Technologie 
für Metallbearbeitung �mbH since it was 
founded in ����. With a comprehensive range 
of services from design to the final acceptance 
of sophisticated tools and moulds, TFM stands 
shoulder to shoulder with its customers. They 
come from widely differing sectors, from the 
toy industry and consumer electronics to 
the packaging industry and car manufac-
turing. With the LASERTE� �� Shape from 
DM��MORI, the company has taken a step into 
the future of manufacturing. It enables the 
individual laser texturing of �D free-form sur-
faces and therefore provides almost limitless 
freedom in the design of tools and moulds.

Increasing quality requirements and short 
delivery times determine day-to-day business 
in the tool and mould making industry. �We 
respond to this with continuous process opti-
misation,� explains �orinna Lindinger, Director 
of TFM and daughter of the company founder, 
�ünther Lindinger. The company therefore 
puts existing technologies to the test and keeps 
a lookout for new machining methods. �Such 

was the case with the LASERTE� �� Shape,� 
recalls Michael  Reitberger, responsible for 
sales and technical management at TFM.

Optimising processes by laser texturing
For TFM, laser texturing was an important 
step in optimising in-house processes and 
expanding the range of services. �We were 
the first Austrian company to offer this tech-
nology and we see great potential for the 
future,� says �orinna Lindinger optimis-
tically. �ompared with conventional pro-
cesses, laser texturing is clearly superior in 
many instances. �Electrode production and 
erosion are process steps that we can save 
thanks to the LASERTE� �� Shape and it 
significantly reduces our throughput times,� 
explains Michael Reitberger. This increases 
flexibility in production and enables faster 
delivery. �A further argument in favour of the 
DM� MORI machine is the large work area�.  

LIMITLESS
FREEDOM OF 

DESI�N WITH LASER 
TEXTURIN�

»

�ompared to 
 conventional 
 processes,  
laser texturing is 
clearly superior  
in many cases.

�orinna Lindinger
Managing Director  
of TFM �mbH
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LASERTE� 45 Shape LASERTE� 50 Shape LASERTE� 75 Shape LASERTE� 125 Shape LASERTE� 210 Shape

Workpiece
measurements mm ł ���
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CUSTOMER STORY � TFM TECHNOLOGY FOR METALLBEARBEITUNG GMBH

With travel distances of ��� × ��� × ��� mm 
(X / Y / Z) and a table load capacity of up to 
��� kg, TFM is also able to texture large work-
pieces efficiently. 

Individual designs and  
absolute reproducibility
The texture of the mould surfaces gives the 
finished products their unique look and feel. 
Laser texturing scores twofold compared with 
conventional etching. On one hand, design-
ers have a great degree of design freedom 
and can create individual textures on the P�. 
On the other, these textures can be repro-
duced with absolute repeatability at any time. 

�Everything is based on a continuous, digital 
process chain � from the concept to the fin-
ished plastic part,� adds Michael  Reitberger. 
The company also benefits from the extremely 
sharp contours achieved with laser machining.

Ensuring competitiveness
�orinna Lindinger believes that advanced 
training, as in the case of laser texturing, 
and also the training of the next generation 
of employees, will make a significant con-
tribution to strengthening the company: �On 
one hand, a great deal of expertise is required 
to make full use of the potential of modern 
manufacturing technologies. On the other, it 
is becoming more and more difficult to find 
good, skilled staff�.
 
The LASERTE� �� Shape has quickly 
shown where its strengths lie. According 
to Michael Reitberger, TFM intends to build 
on these: �Both existing and new custom-
ers will benefit from more efficient pro-
cesses and totally new design possibilities.� 

 «

�ompared with conventional processes, laser texturing is 
clearly superior in many cases as process steps such as 
erosion and etching can be eliminated.

With an holistic philosophy, TFM  
supports its customers from the  
design to the finished component.

In ����, TFM expanded its range  
of services with laser texturing  
on a LASERTE� �� Shape.

Benjamin Krummenauer
Product Manager LASERTE� Shape
SAUER �mbH 
benjamin.krummenauer�dmgmori.com
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The LASERTE� �� Shape  
is part of our continuous  
process of optimisation for  
the die and mould sector.

�orinna Lindinger
Director of TFM and  
Michael Reitberger 
responsible for sales and  
technical management.

CUSTOMER STORY � TFM TECHNOLOGY FOR METALLBEARBEITUNG GMBH

LASERTE� SHAPE

FILI�REE SURFA�E 
STRU�TURES �  
PRE�ISE, FAST AND 
REPRODU�IBLE

 + Unlimited possibilities for the  
design of individual structures  
(cosmetic and technical)

 + Environmentally friendly, reproducible  
and an alternative process to conventional 
etching technology 

 + Latest scanner technology with scan  
speeds up to �� m/s  
�   Reduce process time by up to �� %  

for lower cost per part
�   Improved texture quality at high process 

speeds for filigree structures
 + Holistic process control using a control panel 
with �ELOS and integrated LASERSOFT �D 
APP; from greyscale bitmap to finished  
textured part (not for LASERTE� �� Shape)

 + LASERTE� �� Shape for workpieces up to 
ł ��� mm in a footprint of less than �.� m†, 
or up to ł �,��� mm and �� t weight on the 
LASERTE� ��� Shape 

More about the LASERTE� series 
can be found at:
lasertec-shape.dmgmori.com

TFM FA�TS

 + �� employees in Traun
 + Broad customer base from 
consumer electronics to car 
manufacturing

 + �omprehensive service portfolio 
from design to final acceptance 
 

 
TFM � Technologie für  
Metallbearbeitung �mbH 
�anglgutstraße ��b
���� Traun, Austria
www.tfm.at
www.lasertexturieren.at

Photo: 
TFM Technologie �mbH
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CUSTOMER STORY � WEBER MANUFACTURING

Many companies claim to be world class. 
Weber Manufacturing Technologies Inc. puts  
its money where its mouth is. So when presi- 
dent �hris Edwards and his team found 
themselves faced with a continually increas-
ing demand for larger moulds and shorter 
lead-times, they turned to machine tool  
builder DM� MORI. Again. The DMU ��� P  
�-axis machining centre boasts �,��� mm  
(��� in.) of X and Y axis travel, a �,��� mm  
(��� in.) table, and a whopping ��,��� kg 
(��,��� lbs.) capacity. It�s the largest DMU-
style machining centre in all of Ontario. 
Weber also purchased a DM� �� monoBLO�K  
machine with three pallets, with another 
DM� on the way. When asked, �Why another 
DM� MORI?�, Edwards made no bones 
about his decision. �They’re still consid-
ered the �adillac of the machining world.� 

Machining of very large, very complex moulds 
and other tooling is Weber�s core competence. 
��.� per cent nickel is the material used to 
manufacture many of those products. �Our 
niche is the design and production of nickel 
tooling using a unique process called NVD 

(nickel vapur deposition),� vice president of 
operations Brent Hale says. �We’re the only 
manufacturer in the world doing it this way 
on a large scale commercial basis.�

Manufacturing large nickel moulds to
tolerances of a hundredth of a millimetre 
It�s at least partly due to Weber�s success 
with high-performance nickel tooling that 
its management has been pushed to fur-
ther expand its machining capabilities with 
the new DM� MORI machines. Yet the tool 
manufacturer also machines large quantities 
of Invar, steel, aluminium and plastic, and it 
was the rigidity needed to remove massive  
amounts of material together with the tool-
ing�s extreme accuracy requirements that 
led them to DM� MORI. �We might hold 
– �.�� mm (�.��� in.) on a block of metal 
measuring �,��� × �,��� mm (� × � ft.) across, 
which is awfully tight for a workpiece that 
large,� Hale explains. �That, together with the 
need to meet increasingly stringent customer 
demands, is what led us to this investment in 
new machine tool technology.�

Higher kinematic precision with 
DM� MORI Technology �ycles
The recent equipment acquisitions have  
definitely raised the technology bar at Weber. 
According to DM� MORI�s Piccione, the 
machine builder�s integrated �technology 
cycles� make it possible, for example, to auto-
matically �self-inspect� and tune  kinematic 
accuracy using a simple test routine. In-pro-
cess tool measurement and breakage 
 monitoring, machine overload protection, 
and vibration control improve the end result 
of any machining process while safeguard-
ing valuable assets. Also, the DMU ��� P�s 
HSK ��� spindle is Weber�s first foray into 
HSK tooling. Based on the results so far, it 
won�t be their last. 

�,��� mm TRAVEL 
IN X AND Y AND 

��,��� kg �APA�ITY

�It�s not uncommon to be stuck with a  
shopful of �AT �� holders like we are,� Hale 
says. �When you have �� machines and  
�� toolholders for each one, changing to a  
different standard is a tough financial decision 
to make. But we finally made the leap to HSK 
and that’s where we’ll stay from here on. Tool 
life is better, part accuracy and surface finish 
are better, everything just runs true.� 

��/� manufacturing on the  
DM� �� monoBLO�K
There�s also the palletisation to consider. The 
DM� �� monoBLO�K with its three-pallet  
system has only been on the floor for four 
months, with the second machine due to arrive 
this autumn. Together, the two machines 
promise to substantially increase throughput. 

 UP TO �� %
FASTER JOB 
TURNAROUND
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�. Sophisticated �-axis machining on the DM� �� monoBLO�K    �. With its three-pallet  
system, the DM���� monoBLO�K allows up to �� hours of unattended operation    
�. The DMU ��� P machines large workpieces to an accuracy of – �.�� mm

CUSTOMER STORY � WEBER MANUFACTURING

�Because our cycle times are fairly long, we 
were already getting �� to �� hours of unat-
tended operation weekly per machine, but 
with the DMU �� monoBLO�K we can look 
forward to running around the clock, including  
weekends,� says Edwards.

�Overall, we�re pleased with our decision. 
The folks at DM� MORI have been great to 
work with and the DMU ��� P especially has 
allowed us to reduce set-up times and further 
improve part quality. The end result is that we 
can turn jobs around �� to �� per cent faster, 
freeing the machine for additional work and 
helping us to grow our business.� 

«

WEBER FA�TS

 + International Engineer- 
to-order tool shop located  
in Midland, Ontario

 + Founded in ����
 + Tooling for automotive interiors  
and exteriors, aerospace struc-
tures, and domestic products 
such as sinks and bathtubs

 + ��� employees in its ��,��� sq m 
(���,��� sq. ft.) facility. 

Weber Manufacturing Technologies Inc.
����� Highway ��, P. O. Box ���
Midland, Ontario, �anada L�R �L�  
www.webermfg.ca

The  
DM� �� monoBLO�K 
allows day-and-night 
manufacturing.
 
 
�hris Edwards  
President 
Business Manager � Nickel Vapor  
�oated �raphite (NV��)
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AEROSPA�E
�earbox housings for turbines 
Material: Aluminium  
holes better than H�  
Positional tolerances:  
�� � �� �m

ME�HANI�AL EN�INEERIN�
Table support 
Material: �ast iron
High-precision finishing  
and �-sided milling  
Shape and positional tolerances:  
in the region of �� µm 

��AXIS MILLIN� 
TE�HNOLO�Y LEADER FOR  
MORE THAN �� YEARS

5�AXIS PORTFOLIO

�EARBOX MANUFA�TURE
Spiral bevel gear 
Material: �ase-hardened steel
�omplete machining with turning,  
drilling, gear cutting �ear quality DIN < �

Up to �� % higher volumetric  
accuracy; thanks to ��� hours of  
manual scraping on the guideways  
and support surfaces.

TOOL & MOULD  
MAKIN�
Radiator grille
Material: �arbon steel  
finished on DMU ��� P
�omponent size:  
�,��� × ��� × ��� mm 
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