
IN THE LEAD WITH 
PERMANENT MAGNETS

With its over 300 employees and 
its approximately 5000 custom-
designed articles Magnetfabrik 
Schramberg, which occupies 
a surface area of about 17 000 
square metres, develops and 
produces permanent magnets 
and sub-assemblies for many 
different branches of industry 
such as the automotive industry, 
motive-power engineering, sen-
sor technology, measuring and 
control technology, equipment 
and machine construction, pow-
er tools, household appliances, 

the textile industry and medical 
technology.

The best application solution 
starts with the choice of raw 
materials, which is the basis for 
the development of any magnet. 
In order to guarantee that the 
materials always have the nec-
essary properties, Magnetfabrik 
Schramberg manufacturers its 
magnetic materials itself and is 
the only company in Europe to 
offer such a wide range of in-
house manufactured materials 
and to handle the associated 
machining and processing. The 
most commonly used processes 

for manufacturing permanent 
magnets and sub-assemblies 
are pressing and powder metal-
lurgy in an oxidising atmos-
phere and in inert gas; single 
and multi-component injection 
moulding; over-moulding and in-
jection moulding onto or around 
inserts; bonding and jointing 
techniques such as US-welding, 
clipping, etc.

PROGRESS WITH EDM

Magnetfabrik Schramberg 
have their own tool-making 
shop speci“ cally for the press 
and injection-moulding proc-
esses, enabling them to have 
the necessary technology and 
skills available in house. EDM 
is a key technology for complex 
shapes and cavities with the very 
“ nest surface quality. In order to 
cater effectively for the increas-
ingly strict demands in terms 
of precision, time and costs, in 
2006 Magnetfabrik Schram-
berg started to implement the 
«manufacturing cell» project 
under the overall guidance of the 
general manager Heimo Hübner 
and with the sound advice of 
Charmilles. The machine run-
ning times (24 hours a day, 7 
days a week), capacity, ” exibility 

of the machines and the surface 
quality, too, needed to be raised. 
The availability of the machines 
and their precision even after 
long running times (temperature 
variations) had to be guaranteed. 
Last but not least, the program-
ming and preparation times 
needed to be cut.

The “ rst stage of its implemen-
tation was a «small die sinking 
EDM manufacturing cell» con-
sisting of a Roboform 350 with 
a hard-metal box and a Tool-
master Version 2.1 Duo Package 
handling system by System 3R 
including a tilting station and 
Dyna“ x clamping chucks for 
12 pallets and 216 electrode 
positions. After a successful 
trial phase lasting six months, 
the project was completed and 
the second stage implemented 
with a Roboform 350 MicroTEC, 
so that automated die-sinking 
work can now be carried out now 
at Magnetfabrik Schramberg 
on a Roboform 350 and a 350 
MicroTEC … served simultane-
ously by the «ToolMaster». The 
same principle was applied to 
wire EDM in 2007 with a Robo“ l 
240 CC served by a 3R Workpal 
workpiece-handling system.

MANUFACTURING CELLS 
IN PRACTICE

The integration of both manu-
facturing cells can be explained 
clearly by following the proce-
dure for manufacturing a car 
component. The article was 
developed jointly by the customer 
and Magnetfabrik Schramberg, 
giving rise to a rudimentary 3D 
model. The operating principle 
was checked, 2D and 3D ver-
sions were investigated using the 
“ nite-element method and it was 
then optimised from the point 
of view of magnet technology. 
The article was then designed 
as a complete sub-assembly, 
this being the core competence 
at Magnetfabrik Schramberg, 
then came the prototype injec-
tion-moulding die. Functional 
tests, climatic, corrosion and 
machining tests followed as the 
next steps. Based on the number 
of pieces required, the die was 
then designed with two quadru-
ple cavities. The shapes of the 
electrodes were based on the 
design of the injection-moulding 
die, and were then manufactured 
in copper, clamped to electrode 
holders, calibrated on the basis 
of the preliminary setting sta-
tion, equipped with recognition 
chips and put away chaotically 

DIE SINKING AND WIRE CUTTING EDM
MANUFACTURING CELLS
Magnetfabrik Schramberg is one of the leading manufacturers in Europe of permanent magnets and 

sub-assemblies used in motorcars, in household appliances and in measuring, control, adjustment and 

motive-power engineering applications. The company, based in the Black Forest, promotes integrated 

solutions that include in-house tool-making using cost-lowering automated EDM.

 With its over 6000 custom-designed articles, this company based in the Black Forest is the 

manufacturer with the broadest product range in Europe in the “ eld of perm anent magnets.
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Non-cutting machining

… Roboform 350, 350 S and 350 

with ToolMaster by System 3R 

… Robo“ l 4020 SI with WorkPal 

by System 3R

… Robo“ l 240 SL

… Robo“ l 240 CC with WorkPal 

by System 3R

Chip-forming machining

Grinding, turning, milling

Clamping systems

System 3R Macro

Hirschmann 4000

Programming

ProEngineer (CAD)

Peps (milling)

DPC, Sigma (die sinking EDM)

Peps (wire cutting EDM)

Measuring, checking

Zeiss Vista CNC measuring machine

Microscopes

Wolpert hardness-testing system

With the «ToolMaster» handling system 

by System 3R for 216 electrodes and 

12 workpiece pallets, Magnetfabrik 

Schramberg accomplished the leap 

towards the automated manufacturing 

cell, thereby increasing their capacity 

by one third and the maching running 

time to 13 000 (2 x 6500) hours a year. 

Now everything seems to indicate 

that similar results can be expected 

also from the wire cutting EDM manu-

facturing cell. The ” exibility of these 

manufacturing cells enables them to 

be enlarged at any time by including 

additional die-sinking or wire-cutting 

EDM machines, and even integrating 

milling machines is not a problem. This 

concept is «future-proof», since it can 

be expanded in steps and Magnetfabrik 

Schramberg have found it so convinc-

ing that they have already ordered 

another «small» manufacturing cell 

consisting of a Roboform 350 die sink-

ing EDM machine with electrode and 

workpiece shelves.

 A «ToolMaster» serves two Charmilles die 

sinking EDM machines, which allows ” exibel 

machining around the clock.

KEYWORD
MANUFACTURING CELL

THE COMPANY
MAGNETFABRIK 
SCHRAMBERG GMBH
& CO. KG  Charmilles EDM 

machines enable key 

mould-making technol-

ogy at Magnetfabrik 

Schramberg GmbH & Co. 

KG and have been devel-

oped step-by-step into 

manufacturing cells.

 Special pulses achieve very “ ne surface quality on the workpiece with little electrode wear, 

so that the mould insert for the injection-moulding is ready for installa tion.

in the «ToolMaster». Alongside 
this procedure, palletised and 
clamped workpieces were also 
measured, marked with the rec-
ognition chip and placed in the 
«ToolMaster» or the «WorkPal». 
wire cutting and die sinking 
EDM EDM manufacturing cells 
then worked their way reliably 
through all the batches provided. 
Powder-metallurgy steel, special 
steels and carbide were used 

to make the injection-mould-
ing die. The stampings were 
delivered and then extruded with 
high-performance thermoplastic 
material. The mould core had a 
surface roughness of VDI 20-0 
and the tolerance throughout the 
whole die amounted to ± 5 µm. 
The key technology was EDM, 
which was used for about 45% of 
all the processing.

 In the EDM shop, the mould insert for 

an injection-moulding die for making car 

components is being prepared. Several 

copper mould electrodes are calibrated at 

the preliminary setting station.

 3 die-sinking EDM and 3 wire cutting 

EDM systems explain the great considera-

tion in which Charmilles machines are 

held at Magnetfabrik Schramberg GmbH 

& Co. KG.

 Thanks to the microtechnology of the 

Roboform 350 MicroTEC die sinking EDM 

machine, high process and temperature 

stability are guaranteed and long running 

times are possible.

 The “ rst stage of the set-up die sinking 

EDM consisted of a Roboform 350 and a 

«ToolMaster». 

 The “ nal stage was implemented with the 

«ToolMaster» used for the “ rst stage, that 

now serves both die sinking machines, the 

Roboform 350 and the 350 MicroTEC.
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