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Endmill

Endmill shape and terms

The comparison by number of flute

The effect of flute length

Expression of aspect ratio Deformation rate by length

Calculations of cutting speed

Chip �ow

Tool rigidity

Purpose

Shape

Tool rigidity

Surface �nish

Chip control

Grooving

Side facing

Torsional rigidity

Bending rigidity

Surface roughness

Machining precision

Chip clogging

Chip evacuation

Chip evacuation

Grooving

Surface finish

Vibration

Good Excellent

Good

Weak

hole, side,

General purpose

Side,

Finishing

Bad

High

Hard meterial,

Side, finishing

Flute 2 �utes 3 �utes 4 �utes Speci�cation Major features

Formula of cutting condition

Vc : Cutting speed (m/min)
: Circular constant (3.14)

D : Endmill diameter (mm)
N : Revolution per minute (min-1)

Vc = (m min)
D N

1,000

: Deformation volume
P : Cutting force

: Length of cut
E : Elasticity coefficient
I :  Inertia moment

Ex) 2
1 8 1 (= 2)

= 
P
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d
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Calculations of feed speed

Vf : Feed speed (m/min)
fn : Feed per revolution (mm/rev)
fz : Feed per tooth (mm/tooth)
Z : Number of flute

Deformation rate is "reaction force" against external force  
The more flute, the better rigidity

Aspect ratio
/d

Ex) 3d, 5d, 10d

Vf =  N fz Z =  N fn (m min)

fz = = (mm tooth)
Vf

N Z

fn

Z
fn = fz Z (mm rev)= 

Vf

N

4 �utes2 �utes
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Endmill order sheet

Custormer

Date.

Tool information

Workpiece
Part name

Material

Hardness HRc / HRB

Roughness Ra / Rz / Rmax

End_user

Tool size
D
D1
L1
L2
W
L
Z
F

Diameter, tolerance
Diameter of shank body
Length of tip
Width of tip
Length of tool
No. of teeth
No. of flute
Length of flute

mm

mm

mm

mm

mm

mm

ea

ea

Holder & adaptor

HSKA
Size 32, 40, 50, 63, 80, 100

BT
SK
Size 30, 40, 50

mm

Shank
Solid carbide
Solid carbide + steel
Steel

Coolant hole
Yes
No
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