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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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Analysis of theoretical studies of geometric parameters of the cut-off housing the of gear pump 

The objective of research is to analyze scientific and technical information on the results of theoretical 
studies of the geometric parameters of the cut-off housing of the gear pump and to determine future direction of 
research of the processes that take place in the cut-off housing and to formulate the scientific hypothesis of the 
research. 

The article presents the results of the analysis of theoretical studies of geometric parameters of the cut-off 
housing of the gear pump. The theoretical dependences of the volume of the housing on the parameters of 
toothing were established as well as the position of the point of engagement on the line of contact of a gear 
pump. The theoretical dependences allow determining geometrical parameters of the cut-off housing which 
eliminate the phenomenon of the working fluid compression. The avoidance of compression is achieved through 
the use of toothing with asymmetrical engagement line. The work indicates the shortcomings of existing 
theoretical research and presents the directions of further development. 

It was established that one of the possible ways to reduce the impact of the compression of the working 
fluid in the cut-ff housing is to use toothing with asymmetric line engagement. 
gear pump, toothing, engagement line, engagement point, working fluid, cut-off housing, compression, 
toothing overlap coefficient 
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