
CNC Programming Arcs (I,J,K Method)

Although I have done a lot of ma-
chine shop metalwork, my primary 
expertise is in woodworking. I 
taught Wood Product Manufactur-
ing at Fox Valley Technical College 
(www.fvtc.edu/public) in Oshkosh, WI 
for 25 years. As part of that program, 

I taught CNC programming for 
routers using Fanuc controls. 
Although we eventually used software 
(Smartcam, RouterCIM) to create 
code, I fi rmly believe a competent 
operator must learn to write G-code 
manually in order to be able to 

understand the screen display   
and to troubleshoot the inevitable 
glitches that occur. Programming 
arcs and circles can be confusing, 
especially when using I and J designa-
tors. Hopefully, these diagrams will 
be helpful to the readers. 
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G02 = Circular Interpolation (Clockwise)

G03 = Circular Interpolation (Counterclockwwkwk ise)

1. End point of Arc: X and Y (or Z) coordinates

2. Center point of Arc: I and J (or K) values
Or: Radius of Arc

3. Feed Rate: F address

Information required:

Feed Tooool

End Point
Radius

J Value

I Value = 0

X_____ Y_____

Example A
G02 X_____ Y_____ I0.0 J(-) F100;

The Radius of the Arc in Example A
iis equal to the J value, since the value
ooff I is zero.

Radius

I Value

J Value
Radius

The Radius of the Arc
IIss Equal to the Hypotennuse
Of AA RRight Triangle Witth
The I-VVaalluue and the
J-Value Beiinngg tthhee Otheer
Sides.

I-Value is the Distance
of the Arc Center in The
X Direction from the Tool

J-VValue is the Distance of
Thee Arc Center in the Y
Direccttion from the Tool

The Sign ((++ oor -) of the
I or J Values IInnddicates the
Direction of the AArrc
Center from the Toooll.
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Example B

G02 X__ Y______ II_____ J(-) F100;




