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One of efficient method of micro-details manufacturing can be electrochemical dissolution process. In this 
process material is removed as a result of electrochemical reactions on the anode surface. i.e. removed 
atom by atom in low temperature (50 – 80 C). Thanks to that it is possible to machine small details, holes 
and cavities with relatively high metal removal rate and good properties of surface layer (low surface 
roughness, not significant changes in chemical and physical properties a.s.o).  

One of the main problems in µ -ECM is to achieve high localisation of dissolution reactions during machining 
with small interelectrode gap thickness. For the purpose of machining localisation small interelectrode 
voltage and electrolytes with small concentration are applied. However, the biggest development in µ- ECM 
gives application of ultra-short voltage pulses. 

In the REMM project the two approaches for µ - ECM has been taken into account: 
���  investigations of µ -ECM with voltage pulse duration 10 to 1000 ns for kinematics variant of 

electrochemical milling; 
���  investigations of µ -ECM with voltage pulse duration  0.5 –10 µ s, when machining with drilling 

kinematics��
�

 

 

Scheme of electrochemical milling 

 

 

Scheme of electrochemical sinking (drilling) 

 

Thanks to the project realisation the following main goals for (A) and (B) has been achieved:  

·  material micro-removal mechanism by electrochemical dissolution has been described,  
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·  the mathematical model and computer simulation of micro-shaping process during PECMM has 
been developed;  

·  the experimental test stand has been build-up;  

·  experimental investigation of PECMM process has been finished; 

·  experimental verification and determination of geometrical and physical limitation of PECMM process 
has been determined; 

·  conception of new micro-electrochemical machining system for machining micro - cavities has been 
proposed. 

 

As a one of the main project deliverables precision µ -ECM prototype machine (see photo) has been 
developed. The machine is able to shaping the parts with drilling and milling kinematics. Thanks to its 
construction based on granite body, application of ultra-precision 3-axis drives and power suppliers 
developed in cooperation with German partners there is possibly to carry out research on µ -ECM. Realised 
task fulfilled fundamental conditions for project i mplementation to industry.  For further information 
please contact with Project Coordinator Prof. Adam Ruszaj (email : ruszaj@m6.mech.pk.edu.pl, 
tel. +48123473269).  
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Prototype of precision machine for electrochemical machining of micro-details 
developed in project REMM. 
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Example of structure machined by ECMTEC GmbH with nanosecond pulse generator 

�

�

Example of structure machined by IAMT Krakow with microsecond pulse generator supplied by IGET.�
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Institute of Manufacturing Technology , Warsaw University of Technology, Poland  
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Zimmer & Kreim GmbH, Germany 
POLSPECIAL, Poland 
MARCOSTA, Poland  
 

�������������	���������������������������
Duration: 01/01/2007 – 31/12/2009 
Cost: 1.785.000 Euro 
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Coordinator:  Adam Ruszaj  
e-mail:   Adam.Ruszaj @ ios.krakow.pl 
Tel:  +48 12 63-17-240 
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