
Radial Width Engagement Ratio = ae/D1 Chip Load Factor

0.3 1.1

0.25 1.15

0.2 1.25

0.15 1.41

0.1 1.73

0.07 2.0

0.05 2.33

0.03 2.93

0.02 3.6

0.01 5.0

To place an order, contact Kennametal or your authorized Kennametal distributor, or visit www.kennametal.com. 71

SO
LI

D 
CA

RB
ID

E
IN

SE
RT

S
FA

CE
 M

IL
LS

90
˚ M

IL
LS

SL
OT

TI
NG

DI
E 

AN
D 

M
OL

D
CE

RA
M

IC
 M

IL
LS

CL
AS

SI
C 

M
IL

LS
TH

RE
AD

 M
IL

LS
TE

CH
NI

CA
L 

DA
TA

IN
DE

X

Square End
Radial Width of Cut Factor

If the radial width of cut (ae) is less than .5 x D1, the
actual chipload at the cutting edge is less than the
programmed chipload. 

To obtain the correct chipload at the cutting edge,
follow the simple 4-step process.

Step 1: Determine the following values from your application:

D1 = end mill cutting diameter

ae = radial width of cut

fz = desired chipload per tooth at the cutting edge

Step 2: Determine the radial width engagement ratio:

radial width engagement ratio = ae/D1

Step 3: Determine the chipload factor from the table below using
the radial width engagement ratio from Step 2:

Step 4: Calculate what the programmed chipload should be to get
the desired chipload at the cutting edge:

fz programed = fz * chipload factor

deff

Step 1: Determine the following values from your application:

D1 = end mill cutting diameter

ap = axial depth of cut

Step 2: Determine the depth of cut ratio:

depth of cut ratio = ap/D1

Depth of cut ratio = ap/D1 Diameter factor

0.40 0.98

0.30 0.917

0.25 0.87

0.20 0.8

0.15 0.71

0.10 0.6

0.08 0.54

0.05 0.44

0.04 0.39

0.03 0.34

0.02 0.28

0.01 0.19

Step 4: Calculate the effective cutting diameter (Deff):

Deff = D1 multiplied by the diameter factor

CUTTER FEED
CUTTER ROTATION

Example:  What is the effective cutting diameter

for a 1/2"-diameter ball nose end mill running at a .05" axial depth of cut?

Step 1: D = 1/2" ap = .05"

Step 2: Depth-of-cut ratio = .05/.5 = .1

Step 3: Diameter factor = .6

Step 4: Effective cutting diameter = .5 x .6 =  .3"

Example:  What is the programmed chipload to achieve a desired chipload

of .002"/tooth using a 1/2"-diameter end mill with a radial width of cut of .05"?

Step 1: D1 = .500" ae = .05" fz = .002"

Step 2: Radial width engagement ratio = ae/D1 = .05"/.500" =  .1

Step 3: Chipload factor for a .1 radial width engagement ratio =  1.73

Step 4: The programmed chipload = fz x chipload factor = .002" x 1.73 =  .0034"

Ball Nose
Effective Cutting Diameter Calculation

Step 3: Determine the diameter factor from the table
below using the depth of cut ratio from Step 2:

When the axial depth of cut is less than half of the cutting diamter
(ap < .5D1), the end mill diameter used to determine speed and
feed rate is smaller than the cutting diameter (D1). This smaller end
mill diameter is known as the effective cutting diameter (Deff).  This
effective cutting diameter can be calculated using a simple 4-step
process.

PROGRAMMED

ACTUAL




