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2. Funding Situation 
Amount of money received specifically for COST                                                                   2.9 kEuros 
Other resources partially used for the project                                                                           0  kEuros 
 

 
3. International Collaboration 
(mention group and type of work done in collaboration during the reporting period) 
Participation in the Working Group Meeting in Budapest + project progress report 
❐  YES ➼  
❐     NO 
 
LMT-ENS Cachan (France) – Micromechanical modelling of materials 
 
 
4. Industry participation 
(mention name of companies and work done in collaboration during the whole project) 
 
Iskra-Avtoelektrika. Investigations of parameters influencing service life of tooling systems 
 
 
5. Meetings, visits, exchange of 
scientists, short-term scientific 
missions 

Location, date 

Working Group Meeting 
Meetings with Iskra-Avtoelektrika 
 

Budapest, Nov 28/29, 2002 
Ljubljana, Nova Gorica, 2 meetings 

 
 
6. Progress within the reporting period 
 

 
In the reporting period a micromechanical model for ultra high strength tool steel material has 



 

been developed. The material is produced by powder metallurgical processing route and is 
considered as a Metal Matrix Composite that consists of martensitic matrix and spherical 
carbides. The interactions between the matrix and carbides illustrated in Figures 1 and 2 
have been modeled by considering cyclic stress situation at the critical location of a cold 
forging die presented in Figure 3.  
 
 
 
 
 
 
  
 
 
 
 
 
          Fig. 1 Distribution of carbides                    Fig.2 Tractions on the matrix boundary 
 

 

 

 
 

 

- 0.004- 0.002 0 0.002 0.004 0.006 0.008
εxx

- 1400

- 1200

- 1000

- 800

- 600

- 400

σ
xx

- 0.006 - 0.004 - 0.002 0 0.002 0.004
εxy

- 600

- 400

- 200

0

200

400

600

σ
yx

- 0.0175- 0.015- 0.0125- 0.01- 0.0075- 0.005- 0.0025 0
ε yy

- 1600

- 1400

- 1200

- 1000

- 800

- 600

- 400

σ
yy

0 0.001 0.002 0.003 0.004 0.005
εyz

- 200

- 100

0

100

200

300

σ
zy

- 0.0005 0 0.00050.0010.00150.0020.00250.003
εzz

- 1200

- 1000

- 800

- 600

- 400

σ
zz

- 0.003- 0.0025- 0.002- 0.0015- 0.001- 0.0005 0
εzx

- 100

- 75

- 50

- 25

0

25

50

σ
xz

 
 

Fig. 3 Cyclic stress-strain path at the critical location of the cold forging die 
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