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backlashes. This allows conducting the cutting process without the formation of technological protrusion 
between wires. Distinctive features of a new cut shaping technology scheme are reflected in a machine design 
concept, which ensures the following: optimal process conditions in the cutting zone, minimal cut width, 
maximum possible cutting performance, parallel pulling and tensioning of the two wires in the cutting zone, wire 
in pulling speed adjustment, cutting depth monitoring, optimum wear of the bi-wire electrode-tool. 

This article proposes and examines a high performance way of electric arc metal cutting with bi-wire 
electrode-tool. The physical cutting mechanism is described. Machine design concept, which implements this 
method, is developed. Experimental machine «Knife-1» for electric arc hard materials cutting with bi-wire 
electrode-tool is designed, manufactured and examined. 
electric arc, hydrodynamic mode, bi-wire electrode-tool, shaping technology system, cutting machine    
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The article is aimed to develop a new 5-dof redundant parallel manipulator 2R3T (2 rotational and 3 
translational degrees of freedom) with custom end effector to eliminate singularities in the workspace and 
provide advanced orientation ability for machine tools applications. 

The new redundant parallel manipulator with 5 controllable degrees of freedom has 6 variable-length 
links actuators connected to the end effector with a common axis of joints. A few possible layouts of the 
machine are proposed, extending the orientation capability of the end effector to 120 deg and 180 deg about two 
axes respectively. Kinematics and stiffness of the manipulator are considered.  

The further research should be aimed to direct kinematics, workspace, manipulation indices, stiffness 
and geometry optimization, developing a special control algorithms based on a calculated torque to keep the 
stability and prevent the internal stress in the manipulator structure. 
machine tool, parallel manipulator, redundant, end effector 
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