
Material Removal

• Turning
— work rotates, chip forming

• Milling
— tool rotates, chip forming

• Grinding
— tool rotates, work may rotate too, no chips



Chip Formation



Chip Formation

•RPM = 3.82 * FPM / Diam

•IPM = T * FPT * RPM

•FPT is feed per tooth or “chip load”



Chip Formation



Feeds & Speeds

•We want to know three things:

•How fast should we turn the spindle?

•How fast should we move the workpiece into the 
tool (or tool into the workpiece)?

•Cutting rate -> dist/time (RPM * cutter diam * pi)

RPM = 12*(SFM)/(pi*D in inches) = 3.82*SFM/D

•Feed rate -> dist/time (rate of work motion * # teeth)

IPM = T * FPT * RPM

•Chip load (Feed Per Tooth)- how much of a “bite”?

•Depth of cut



Feeds & Speeds

•Example: 3/16 4 flute end mill, cutting 6061 alum.

•Speed = 100-200 SFM, FPT = .0002 - .001

•RPM = 3.82*150/0.1875 = 3056 => 3000

•IPM = 4 * .0006 * 3000 = 7.2 => 7 



Wrong Feeds & Speeds

• Too fast feed - broken tools, damaged work
• Too slow feed - premature tool wear
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