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tools
&

cutters
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end mill

square-end

roughing

ball-end

corner rounding

chamfer mills

4© 2009, Jonathan Fiene, University of Pennsylvania



5© 2009, Jonathan Fiene, University of Pennsylvania



fly cutter & face mill

fly cutter

face mill
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twist drills & reamers

7© 2009, Jonathan Fiene, University of Pennsylvania



edge finder (a.k.a. wiggler)
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dial indicator
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feeds
&

speeds
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cutting speed guidelines

high-speed
steel

carbide

plastics 500 800

aluminum 300 600

brass 200 400

mild steel 75 250

stainless 50 100

speeds in surface feet per minute (SFPM)
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mill/drill spindle speed

tool diameter

4 x cutting speed
spindle speed = 

gives spindle speed in RPM 

for 

cutting speed in feet per minute (FPM) 

and 

tool diameter in inches
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feed rate

feed rate = chip load x teeth x spindle speed

gives feed rate in inches per minute 

for 

chip load in inches per tooth

and 

spindle speed in rpm

typical chip loads:

roughing  0.005”

finishing 0.001-0.002”
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cutting direction

climbconventional

(chip)
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