
Calculating Feed and Speed 

Feed and speed rates are determined by:-

*the chip load per tooth (CPT)
*the rigidity of the machine and tool
*Spindle Power

To obtain optimal chip load, the above variables must be considered when calculating the feed rate for any tool.

Feed = N x CPT x RPM

N = Number of cutting edges (flutes)

CPT = Chip load per Tooth is the amount of material that is removed as it rotates and advances into the material (mm per tooth)

RPM = (Revolutions per minute) the speed in which the cutter revolves in the spindle 

For most materials, there is a recommended chip load

	No. of Teeth
	CPT(mm)
	Feed Rate (mm per min) at 16000 RPM

	1
	0.1
	1600

	2
	0.1
	3200

	3
	0.1
	4800

	1
	0.4
	6400

	2
	0.4
	12800

	3
	0.4
	19200




	Typical Chip Load Values for Various Cutters
	
	
	
	
	

	Tool Diameter
	Hard Woods
	Softwood/Plywood
	MDF/Particle Board
	Soft Plastics
	Hard Plastics

	3mm
	0.08-0.13
	0.1-0.15
	0.1-0.18
	0.1-0.15
	0.15-0.2

	6mm
	0.23-0.28
	0.28-0.33
	0.33-0.41
	0.2-0.3
	0.25-0.3

	10mm
	0.38-0.46
	0.43-0.51
	0.51-0.58
	0.2-0.3
	0.25-0.3

	12mm or more
	0.48-0.53
	0.53-0.58
	0.64-0.69
	0.25-0.36
	0.3-0.41




Example
6.35mm single flute up spiral bit into plywood 

single flute=1 x 0.1 x 16000= 1600mm per/min

double flute=2 x 0.1 x 16000= 3200mm per/min
Router Tool Bit 

	
	
	

	Single flute
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	Use for faster speed rates and softer materials. Has lots or room for chips but the single flute limits its feed rate or the hardness of material. Specially for plastics

	Double/Triple  Flute
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	Use for better finish on harder woods. The extra flutes help with chip load and feed speeds.

	Uncut Spiral
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	Use for grooving or slotting leaving a cleaner finish on the bottom side of the piece.Can leave a ragged edge on softer materials such as MDF

	Downcut Spiral
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	Use for downward chip flowing cleaner top surface. Feed speed is reduced as chip load is not cleared as efficiently.

	Up/Down Spiral 
(Compression Spiral)
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	Use for double laminate materials when good finish is required on top and bottom. Because of the spirals, chips are forced downwards and feed speed is reduced.


















Final Flight checks

Has the machine been cleaned recently?
Check the washboard for high spots and dust and also check the X and Y axis rails for tools that should be there. 

Is the router tool installed correctly?
Check to see if the router bit is tight in the collet and also set on the machine

Are all the tool paths correct?
Check to see if the routing/engraving parts are at the right settings for the tool and material

Is the project orientated the correct way?
Check using the Preview window on the control

Have I checked with the supervisor to start cutting?
Ask Supervisor to check before pressing start
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