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Application Note 
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Edge Milling 2ò Plate of 6061 Aluminum 
Application Note #20107 
 

 
Overview: 
This application note reviews edge cutting and finish milling 
at 2ò thick plate of 6061 aluminum. 
 
 
Background: 
Itôs hard to define the operating limits of milling machine. The performance envelope is never black 
and white and success in the gray area depends on understanding the demands of the task at 
hand. In this particular case the desire to leave a good finish on the 2ò face required at least 3/4ò 
diameter end mill. Any smaller and the tool flex would have been excessive. Edge milling and 
finishing operations on 2ò 6061 billet is not something 
we would recommend as a primary role for a 1.5 HP 
spindle, but if the machine frame is rigid enough, the 
task is certainly possible.  
 
The particular task at hand was to put a radius on the 
corners of a 2ò thick block, followed by a full depth 
finish cut. The PCNC 1100 mill has been designed 
with frame rigidity that exceeds the stresses 
introduced by the 1.5 HP spindle. As such, we 
expected the spindle horsepower to be the limiting 
factor, not the machine frame or axis motion power. 
 
 
Fixtures & Tooling: 
The work piece was held in a 5ò machinist vise. The tool used was a standard 4 flute high speed 
steel end mill with a TiN coating. The end mill was held in a 3/4ò R8 collet. We generally 
recommend TTS (Tormach Tooling System) tool holders, but 3/4ò shank end mills exceed the 
capacity of TTS.  
 
 
Motion Planning: 
The material removal was completed at 500 RPM. With the 3/4ò cutter moving at 4 inches per 
minute the parameters become 100 SFM (surface feet per minute) and 0.002ò feed per tooth. 
Material removal was made at 0.500ò depth per pass. The finish cut was made in a single pass at 
the full 2ò height, with about 0.010ò material cut. Climb milling and flood coolant were used in all 
operations. 
 
 

 Material:  6061 Aluminum 
 Cutter:  3/4ò 4 flute end mill 
  Titanium Nitride (TiN) 
 Speed:  500 RPM 
 Feed:  4 IPM 
 Machine: Tormach PCNC 1100 
 

 

Figure 1 - 1
st
 Pass on Radius ï 1/2ò Depth of Cut 
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Cutting Process and Manufacturing Results: 
The cut was occasionally loud (115 dB), typical of 
heavy cutting in aluminum using high speed steel 
tools. Despite the noise there was very little 
vibration in the machine frame and the operation 
provided a nice surface finish. Machine performance 
was as expected, with the spindle power being the 
limitation for faster cutting. The stiffness of the 
machine frame and the motion axis power were not 
challenged. While there were no problems with tool 
holding, this sort of operation can also challenge the 
limits of R8 collets. Operations such as this involve 
high forces on the tools and spindle. Always make 
certain that collets are in good condition and the 
drawbar is tight when pushing the performance 
limits with heavy cutting. 
 
This operation should not be considered typical for a 
small milling machine. The finish achieved in any 
operation depends largely on machine stiffness, 
both dynamic and static stiffness are usually 
important. At only 500 RPM, dynamic stiffness plays 
little role and static stiffness, the rigidity of the frame 
itself, becomes the dominant factor. The PCNC 
1100 has an unusually stiff frame and proved well 
suited to the task. Always select the stiffest machine 
available when running large tools at slow speed. 
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Figure 2 - Finish Cut 

 

Figure 3 - Resulting Surface Finish  


