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The aim of the research

1. Investigate the effect of the cutting speed in case of 3D ball-end milling

2. Determine the working diameter of the cutting tool considering the surface inclination 
and the tool path

3. Develop an algorithm in order to control the cutting speed

4. Develop a new tool path concept



The suggested methods to solve the research 
problem



Results of the current semester







Milling test 1 & 2 - reference

• Tool: 10 mm ball end milling cutter

• Zig-zag milling (1) and down milling (2)

• Without spindle speed control

• Measure surface roughnes
• 2D (Mahr)

• 3D (Olympus)
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Average values of the surface roughness (Rz)





Milling  workpieces using ball-end tool (5-parts with different milling direction)  under a constant 
spindle speed 

Measuring the surface roughness using Mahr



Measuring the surface roughness using Olympus



Milling  workpieces using ball-end tool (down milling) under a constant spindle speed



Measuring the surface roughness using Mahr



Measuring the surface roughness using Olympus



Milling workpieces under adjusted spindle speed 


Measuring the surface roughness using Mahr



Concept of the tool path planning and optimization considering the working diameter
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Publication plan

1. The result of controlling spindle speed point to point on the surface roughness when 
machining using ball-end tool

2. Concept of the tool path planning and optimization considering the working diameter.
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