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CPM GmbH and Wallram GmbH investigated in new materials and 
related methodes for tool layout and tool production to use brittle 
materials in tool layouts for Cold forging. 
Suitable construction and production methods as well as FEA 
calculations of the production process and the tools (done with Eesy-
2-form) and shrink ring layout analysis by the Matria systems of 
Schweers were used. 
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There is a discussion ongoing for some time to use not only carbide 

inserts in cold forging tools but also other materials like ceramics. 

Ceramics may offer significant advantages because of is physical data. 

The question of separating the forged material from the tool material  

Which is important for steel materials is solved. By choosing the right 

lubrification a coating of the tools is no more necessary. Also the tool 

wear should be considerably better than with conventional materials. 

Corresponding attempts in the industry have not led to successes since 

the brittleness of these materials has already led to early breakage. 

Therefore no pertinent experiences over tool life could be gathered. 

Normally he cause for the premature failure was the sensitivity of 

these materials against any positive stresses. Tensile stresses could not 

be avoided completely by the chosen tool-layouts so that the tools 

failed early.  

 

The task designation in the cooperation of CPM GmbH and Wallram 

GmbH was to find a suitable tool layout and construction to avoid 

tensile stress in tool inserts and therefore allows to use brittle 

materials in tools for cold forging. A way was chosen to do a suitable 

tool layout.  This will be described in this presentation.  
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First, the intended process was analyzed with the help of FEA 

simulations. Corresponding analyses of the tools were enforced and a 

tension-analysis of the tool-components (in accordance with the 

intended construction) was performed.  

 

From these examinations, realizations were won over minimum  pre-

stressing of the components in order to guarantee a pure pressure 

condition also under load in the brittle-material-component.  

 

With these results, the intended four-ring-system was examined with 

help of the program Matria. Hereby, the suitable interferences, with 

which the tools must be built, could be determined in order to generate 

the necessary pressure-stresses in the assembly.  

 

An “easy to change”-system, with which in the wear-case only the 

reduction insert must be replaced, should be built because of the 

planned high production-number of pieces. The brittle insert should be 

covered by a carbide ring to reach high pre-stressing. A four-ring-

system was chosen which in the sequence ring 1 in ring 2, ring 3 in 

ring 4 and then ring 1+2 in ring 3+4 („Sequence 1+2 in 3+4 “) was 

joined..  
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In the first step the inside-pressure known from the FEM and the 

planned inside - and outside diameter were inputed and the tool-

materials were selected. For standardization-reasons the joint-diameter 

D2 was fixed at 16 mm. The interferences and the diameters D3 and 

D4 were determined by using the available optimization-methods 

then.  

 

The found interpretation seemed to be suitable to allow essential 

higher inner pressure as demanded. An examination of the producible-

ness of the individual interferences made a correction of the 

interference in the first system necessary.  

 

The interference S1 had to be limited to max. 0,12%. Using this a 

tool-system with a maximum loading capacity of 1500 N/mm**2 

could be produced. The check of the stress-distributions in the tool-

system showed that no altering Tensile/pressure-situations appeared.  

Because of the different E-module of the brittle-material and the 

carbide-metal, another adaptation of the interferences was necessary in 

order to reach an uniform joint-pressure-distribution. With this the 

tool-system was laid out optimally.  
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The to expected assembly- and disassembly-load was determined with 

the calculation-program Reibkra with 21 tons.  

 

Last bad not least it needed a corresponding production-technology 

and assembly-method, that allowed to assemble the components with 

the demanded pre-stressing and precision.  
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Die angegebenen Daten basieren auf Literaturangaben und sollten daher nur als Richtgrößen angesehen werden. 
 

M echanic and T hermic M aterial Properties  

Ceram ik-Carbide

0,
26

16
00

0

30
00

32
0

40

3,
2

14
00

70
0

5,
0

6563
0

15
00

0

0,
22

55
00

0%

25%

50%

75%

100%

125%

150%

175%

200%

225%

Dru
ck

fes
tig

ke
it (

N/m
m2)

Pois
so

n Z
ah

l

Si3N4

WZ10/W C-6Co



   
 

VI INTERNATIONAL CONFERENCE ON FORMING 2002, Gramado, Brazil  page 7 
CPM GmbH 24.10.02  
Kaiserstraße 100 E-Mail: CPM_GmbH@t-online.de www.cpmgmbh.de 
D-52134 Herzogenrath Tel.: +49-2407-95940 Fax : +49-2407-959466 
 

 

 



   
 

VI INTERNATIONAL CONFERENCE ON FORMING 2002, Gramado, Brazil  page 8 
CPM GmbH 24.10.02  
Kaiserstraße 100 E-Mail: CPM_GmbH@t-online.de www.cpmgmbh.de 
D-52134 Herzogenrath Tel.: +49-2407-95940 Fax : +49-2407-959466 
 

 

 



   
 

VI INTERNATIONAL CONFERENCE ON FORMING 2002, Gramado, Brazil  page 9 
CPM GmbH 24.10.02  
Kaiserstraße 100 E-Mail: CPM_GmbH@t-online.de www.cpmgmbh.de 
D-52134 Herzogenrath Tel.: +49-2407-95940 Fax : +49-2407-959466 
 

 

 



   
 

VI INTERNATIONAL CONFERENCE ON FORMING 2002, Gramado, Brazil  page 10 
CPM GmbH 24.10.02  
Kaiserstraße 100 E-Mail: CPM_GmbH@t-online.de www.cpmgmbh.de 
D-52134 Herzogenrath Tel.: +49-2407-95940 Fax : +49-2407-959466 
 

 

 



   
 

VI INTERNATIONAL CONFERENCE ON FORMING 2002, Gramado, Brazil  page 11 
CPM GmbH 24.10.02  
Kaiserstraße 100 E-Mail: CPM_GmbH@t-online.de www.cpmgmbh.de 
D-52134 Herzogenrath Tel.: +49-2407-95940 Fax : +49-2407-959466 
 

 

 



   
 

VI INTERNATIONAL CONFERENCE ON FORMING 2002, Gramado, Brazil  page 12 
CPM GmbH 24.10.02  
Kaiserstraße 100 E-Mail: CPM_GmbH@t-online.de www.cpmgmbh.de 
D-52134 Herzogenrath Tel.: +49-2407-95940 Fax : +49-2407-959466 
 

 

 
 

 



   
 

VI INTERNATIONAL CONFERENCE ON FORMING 2002, Gramado, Brazil  page 13 
CPM GmbH 24.10.02  
Kaiserstraße 100 E-Mail: CPM_GmbH@t-online.de www.cpmgmbh.de 
D-52134 Herzogenrath Tel.: +49-2407-95940 Fax : +49-2407-959466 
 

 
 

 



   
 

VI INTERNATIONAL CONFERENCE ON FORMING 2002, Gramado, Brazil  page 14 
CPM GmbH 24.10.02  
Kaiserstraße 100 E-Mail: CPM_GmbH@t-online.de www.cpmgmbh.de 
D-52134 Herzogenrath Tel.: +49-2407-95940 Fax : +49-2407-959466 
 

 

 
 

 



   
 

VI INTERNATIONAL CONFERENCE ON FORMING 2002, Gramado, Brazil  page 15 
CPM GmbH 24.10.02  
Kaiserstraße 100 E-Mail: CPM_GmbH@t-online.de www.cpmgmbh.de 
D-52134 Herzogenrath Tel.: +49-2407-95940 Fax : +49-2407-959466 
 

 

 
 

 



   
 

VI INTERNATIONAL CONFERENCE ON FORMING 2002, Gramado, Brazil  page 16 
CPM GmbH 24.10.02  
Kaiserstraße 100 E-Mail: CPM_GmbH@t-online.de www.cpmgmbh.de 
D-52134 Herzogenrath Tel.: +49-2407-95940 Fax : +49-2407-959466 
 

 
 

 
 
 
 



   
 
 
 
 
 
 
 
 
 
 

      
 

VI INTERNATIONAL CONFERENCE ON FORMING 2002, Gramado, Brazil  page 17 
CPM GmbH 24.10.02  
Kaiserstraße 100 E-Mail: CPM_GmbH@t-online.de www.cpmgmbh.de 
D-52134 Herzogenrath Tel.: +49-2407-95940 Fax : +49-2407-959466 
 

 
 



   
 
 
 
 
 
 
 
 
 
 

      
 

VI INTERNATIONAL CONFERENCE ON FORMING 2002, Gramado, Brazil  page 18 
CPM GmbH 24.10.02  
Kaiserstraße 100 E-Mail: CPM_GmbH@t-online.de www.cpmgmbh.de 
D-52134 Herzogenrath Tel.: +49-2407-95940 Fax : +49-2407-959466 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 


