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Milling cutter shape and designation

Positive and negative rake angle

Role of cutting edge angle

Axial rake angle

Radial rake angle

Approach angle

True rake angle

Cutting edge
inclination angle

Face angle

Relief angle

A.R

R.R

A.A

T.A

I.A

F.A

R.A

Direction of chip flow, machinability 

Direction of chip flow, machinability

Chip thickness, direction of chip flow

Effective rake angle

Direction of chip flow, Machinability

Surface finish 

Edge strength,  tool life, chattering

-

-

As A.A becomes bigger, chip thickness becomes
thinner and cutting load becomes lower.

As I.A becomes bigger, machinability becomes better 
and it helps easy chip flow, whereas weakens edge strength. 

As it approaches to 0deg, surface becomes better.

-
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Insert shape whose cutting edge precedes is a positive rake angle (+)
Insert shape whose cutting edge follows is a negative rake angle (-)

Negative rake angle Neutral rake angle Positive rake angle

Features

As T.A becomes bigger, machinability becomes better,
whereas weaken edge strength. 
As T.A becomes smaller, it strengthens the edge strength,
whereas machinability becomes worse. 
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Features by combination of rake angle

Major cutting formulas
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For steel, cast iron, 
stainless steel

For soft steel to prevent 
built-up edge

For better surface finish 

For interrupted cutting 

Roughing of cast iron
and steel

For “ difficult to cut" 
material

For roughing of steel
and cast iron (big D.O.C )

Double positive angle Double negative angle Posi - negative angle Nega - positive angle

Excellent surface finish
by preventing built-up
edge for soft material 

Proper design for
low cutting load and 
good machinability

Strong cutting edge

Proper for roughing of 
mill scale or bad 
surface condition 

Cost saving by double side

Easy chip flow 

Easy chip flow and  
good machinability.

Suitable for “hard-to-cut" 
material

Proper design to prevent 
the chattering by 
special design

-

-

Weak cutting edge  

Only available with 
single side

Vc : Cutting speed (m/min)
D : Diameter of tool (mm)
N : Revolution per minute (min-1)

: Circular constant (3.14)

Not recommended
for low machine power 
and rigidity 

Only available with 
single side

Bad chip flow 

Vc = ( m min)
D N

1,000

Cutting speed Feed Machining time

fz : Feed per tooth (mm/tooth)
vf : Feed per minute (mm/min)
N : Revolution per minute (min-1)
z : Number of tooth

fz = ( mm tooth)
Vf

N z

T : Machining time (sec)
Lt : Total length of table feed (mm)

(=Lw+D+2R)
Lw : The length of workpiece (mm)
D : Diameter of cutter body (mm)
vf : Table feed (mm/min)
R : Relief length (mm)

T = ( sec)
60 Lt

Vf
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