Linear one and two axiS MOVESare accomplished by giving the axis and the value to
move. The result of acommand will depend on which modeis active: GO0 or G91, and G73 (radius)
or G72 (diameter).

X moves default to RADIUS mode (G73), not diameters. |f you want your movesto bein
diameter you must put a G72 in the begining of your program.
See the example at the end of this chapter

Feed and Rapid moves are accomplished as follows:

Ooodooooodoooiddooooddooiidooooodoo
Movement in X:
Xn Single axis (X) move
example: X.25 Thiswill move to adiameter of .5

The programming in X can be done as radius movements (G73) or diameter (G72).
OO00000000OOO00000000DO0000oooooooad

Movement in Z:
Zn Single axis (Z) move
exanple Z-.1 Thiswill movethetod -.1 into the materia

Z moves can be programmed directly off the print.
Ooodooooodoooiddooooddooiidooooodoo

Movement in X and Z simultaneously
XnZn Two axislinear move (X & 2)
Uoodooododooodddooooddoooddooooudoo

Examplefor linear moves
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The moves to generate this tool path could be as shown below. Thetool path given does not show any
of the codes needed to determin the feedrates or spindle speeds etc. The code is shown in the diamter

mode; radius mode:
G90G94F300G72 G90G94F300G73
M03S2000 M03S2000
M08 M08
T1 T1
X0Z1 X0Z1

) z1 z1

) Z0 G95f.003 Z0G95f.003

©) X5 X.25

) Z-5 Z-5

(5) X.7 X.35
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6 Z-11 Z-11

) X1 X5

) Z1G00 Z1G00
M30 M30
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A note about feed rate modes:

The feed rate commands are moda. Once they are set they Stay in effect until they are changed. So
once you set the mode you do not have to change it again until you change the mode. Once the feed
rate mode is selected you can change the feed rate by adding the new feed rate to the line of code
where you need it.

G94 - Inch per minute mode

The G94 command will make dl feed rate commands effective in inch/minute. If you have afeed rate
commeand of F4 in this mode it will move the dide a 4”/minute. F.001 would be .001"/minute, Very
Vey Sow!!! Thisisagood way to rapid around, but it is not agood way to program feed (cutting)
moves. If the pindleis not turned on the dide will ill have the tool make the cut.

G95 - Inch per revolution mode
This mode has the tool move in inchesrevolution. If the spindleis not turning the dide will not move.

The feedrate used isthe last one that was given. If anew feedrate is needed it can be added to the

movement command. The type of feed rate mode can be determined at or before the line. The mode
established saysin effect until it is changed.

Example formats are:
GAXnF4 Single axis (X) move with new feedrate, a 4”/minute
G95XnF.003 Single axis (X) move with new feedrate, at .003” /rev

Rapid trave (G0O0):
Rapid travel is accomplished by either

Using G94 for rapid travels:

Setting the feedrate in the Inches per minute mode (G94) with avaue of F300 (check your system to
see what the fastest IPM rateis, systems shipped before 7/93 are usudly 2001PM. Thiswill move the
dide at itsfastest rate. When the rapid moves are completed the feedrate is reset to the desired feed
rate. An exampleformat is:

G94F300 Set thefeed to IPM @ 300" /minute
Xn Themovein X
Zn MoveinZ

Note: The advantage of using thisway to rapid vs. the GOO command is that you can adjust the speed
of the rgpid travel by changing the Fnnn number. With GOO you are fixed to the rapid travel feed rate

st inthefirgt line of code. With the G94Fnnn method you can adjust the rapid travel for each moveif
you need to.
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Note good tip:

When you are running a program for thefirst time and proving it out you could make all of your
rapid moves F100. Then when the program is known to work you could change all the F100 to
F300 by using the editor with “ find and replace”. See the notes in chapter 5, F3 on using this
feature.

Using GOO for rapid travels

The ragpid travel mode can be established by using the GO0 command. Thiswill set the modeto IPM at
afeed rate specified in the firgt line of the program. If you do not set the feed rate in the firgt line of the
program it will use the last rapid move it did in either the manua mode (100"/min) or from the last
program that was run. So it is best to establish argpid rate in your program. In the following example
we st the speed to 300" /min in the firgt line of the program. The next time you use a GO0 comand the
rapid travel will be 300" /min.:

G90G94F300

In the following example the GOO is used to change to the rapid mode:
GO0 Set the feed to what is set in the firgt line of the prog.
Xn Themovein X
Zn Movein Z

Feed rate mode (GO1):

Y ou can go from rapid travel mode to feed rate mode by ether specifying a new feed rate and mode,
|E: G94F300 for rapid travel, and G95F.00n for feed rate. or using GO1 to revert to the last described
feed rate mode in the program. This dliminates having to use the G95F.00n over and over. The other
advantage of using GO1 vs specifying the feed rate every timeis that if you want to globdly change the
feed rate you only have to change one line.

To use the GO1 command you must specify the first feed rate move in the program with the G95F.00n
format. Thisway the program knows what feedrate to use. Here is an example showing establishing the
rapid and feed rate modes and making some moves, then changing to rapid, and then back to the feed
rate with GO1.

G94F300X0Z1

Z1

GO95F.003Z.005

X.5

G00Z.05

X0

G01z0

X.5

G00z1
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Example

In the example below we will be finish turning a sample part with aleft hand tool. The part dimensons
aregiven in diameters. When the part is programmed these will have to be converted to radius moves.
Z zero is et at the face of the part, X zero is st at the center.

o]

The next diagram shows the rgpid moves as alighter line, feed moves are shown as the heavier lines.
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The same example in radius mode

G90 G 73 G94 F300 Establish Abs. positioning, Feed IPM @ 300" /minute, Radius mode

T1 (turn tool) Call Tool #1 offset
X021 moves the tool to a safe start location
(2) Z1 Rapid to .1” from the face
2 G95 F.003Zz0 Set feed rate to IPR @ .003"/ rev, Feed to the face
3 X.25 Feed out to .25” radius (.5" diameter)
4 Z-5 FeedtoZ -5
(5) X.35 Feed to.7” diameter
(6) Z-11 Feedto-1.1inZ
@) G94 F300 X.5 Set feed rateto IPM @ 300" /minute, Pull the tool away in X
(8) Z1 Withdraw the tool in Z
M 30 End of program command

The same example with GO0 and GO1

G90 G94F300 G73 Establish Abs. positioning, rapid IPM @ 300" /minute, diameter mode
T1 Call Tool #1 offset
X02z1 moves the tool to asafe start location

@ Z1 Rapidto.1” from theface

) G95F.003Z0 Set feed rateto IPR @ .003"/ rev, Feed to the face

3) X.25 Feed out to .25” radius (.5" diameter)

4 Z-5 FeedtoZ -5
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©) X.35 Feedto.7” diameter

(6) Z-11 Feedto-1.1inZ
(7 GO0 X.5 Rapid feed rate, Pull the tool away in X
(8) Z1 Withdraw the tool in Z

M30 End of program command

The same example written in diameter mode (G72)

G90 G72 G94 F300 Establish Abs. positioning, Feed IPM @ 300" /minute, Radius mode
T1 (turn tool) Call Tool #1 offset
X021 moves the tool to a safe start location
(2) Z1 Rapid to .1” from the face
2 G95 F.003Z20 Set feed rate to IPR @ .003"/ rev, Feed to the face
3 X.5 Feed out to .25" radius (.5 diameter)
4 Z-5 FeedtoZ -5
(5) X.7 Feed to.7” diameter
(6) Z-11 Feedto-1.1inZ
@) G94 F300 X1 Set feed rateto IPM @ 300" /minute, Pull the tool away in X
(8) Z1 Withdraw the tool in Z
M 30 End of program command
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