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Annotation

This document is a G code user guide. These G-codes can be used in the DrufelCNC
software. G-code is a programming language for numerically controlled machines
and machine tools.
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GO0 - Accelerated movement.

Code GOO is used for faster movement. Accelerated movement is necessary for quick
movement.

The speed of the tool is too high and inconsistent!

The use of the GO0 code reduces the overall processing time.

Rapid positioning

_:'/-

GO1 - Linear interpolation

Code GO1 is designed to perform tool movement in a straight line at a given speed.
The main difference between the GO1 code and the GO0 is that with linear
interpolation, the tool moves at a given speed. Movement speed is indicated by the F
command. Conventionally, a frame for linear interpolation is written as follows:

GO1 Xn.nYn.nZn.n F n.n
GO1 Xn.nYn.nZn.n An.n Bn.n Cn.n Fn.n

Consider the following simple program:

X0YO - zero position

GO00X0YO0Z-5 - lowering the cutter along the z axis by -5mm

GO01X30Y50F50 - moving the tool to a point (30; 50) with a working feed speed of 50
mm / min

G00X30Y50Z10 - raising the cutter along the z axis by 10mm
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(30;50)

GO1 X30 Y50 F50

(0;0)

Let's complicate the program a bit. Let's write a program cutting a polygon.

G00Z10 ;raise the cutter to a safe position from the workpiece
GO0XO0YO ;zero position

G01X0Y0Z-5F50 ;lowering the cutter along the axis on z by -5 with a working feed

speed of 50 mm / min

GO01X30Y50F50 ; moving the tool to a point (30; 50) with a working feed speed of 50

mm / min

G01X30Y100 ;moving the tool to a point (30; 100)
G01X0Y150 ;moving the tool to a point (0; 150)
G00X0Y150Z10 ;raising the cutter along the axis by z by 10
GO00X0YO ;move to zero position

G01X30Y100

(30;50) (30;100)

GO01 X30 Y50 F50 G01 X0 Y150

(0;0) (0;150)

GO0 X0 YO

The speed value can be set once. You can also shorten your code. Short code will

look like this:
G00Z10

G00X0YO
G01Z-5F50
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G01X30Y50
G01Y100
G01X0Y150
G00Z10
GO00X0YO

Let's try to write a program for a more complex figure:

GOOF300 ;for GOO commands we set the speed to 300
GO01F300 ;for GO1 commands we set the speed to 300
M03524000 ;turn on the spindle at a speed of 24000 rpm
G00Z3 ;raise the cutter to a safe position
G00X25.325Y47.45 ;moving the tool to a point (25.325; 47.45)
Z-0.03 ;axis milling cutter axis z -0.03

X31.275Y29.275 ;move tool to point

X50.675Y29.325 ;moving the tool to a point
X34.95Y18.125 ;move the tool to a point

X41YO0 ;move tool to point

X25.325Y11.25 ;move tool to point

X9.625Y0 ;move tool to point

X15.675Y18.125 ;move tool to point

X-0.05Y29.325 ;move the tool to a point

X19.35Y29.275 ;moving the tool to a point
X25.325Y47.45 ;move the tool to a point

GO00Z3 ;raising the cutter along the axis by z by 3

MO5 ;spindle shutdown

GO0X0YO0 ;move to zero position
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[ DrufelCNC

Igm,e- X1 \,» Coordinates InCH/MMm
} “’% ~ B X 0.000000

Y
S

GOOF300 A -
GO1F300 y 0.0000005
M03524000 =
hea:: "4 0.000000
GO0X25.325747.45 e
con A 0.000000
X31.275129.275 LL 0TO 0TO
%50.675729.325 ERO ERO 0Y0
%34.95Y18.125 Tool zero

H41vn He|ght probe (mm}:

%25.325Y11.25

%9.62570 .

¥15.675718.125 |

%-0.05v29.325

%19.35v209.275

¥25.325Y47.45 Spindle control

G00Z3 100, [

MOS f?."‘r’

A

GOOXOY0 CI Speed {rpm)

Ooﬂhe task:  1min. 10 sec. 240 ms.
@to completion:
._*ﬁ

NC?
Sta I't ‘&GE ‘9)‘ ey Manual speed mmfmin [z
D @) B s

- - 'm a
m N nsmp ..

14:12:01, 204 Connection successful.

R0
E

N> N-<X
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G02, GO3 - Circular interpolation

Codes G02 and GO03 are designed to perform circular interpolation. GO2 command is
used to move in an arc clockwise, and GO3 - counterclockwise.

GO02 clockwise GO03 counterclockwise

@\

The direction of movement is determined when we look at the tool from the spindle
side, in the negative direction of the Z axis. As with linear interpolation, in the
circular interpolation block, you must specify the feedrate F.

There are two ways to form a circular interpolation frame:
« setting the center of the circle using |, J, K;
« setting the radius of the circle with R.

Arcwith |, J, K

For a complete description of the arc, it is not enough to specify only the coordinates
of its end point. You must also specify the coordinates of the center.

Arcend

Arc start I

_l Arc center

I, J, K are used to determine the center of the arc

Using |, J, and K, you specify the relative (incremental) distances from the starting
point of the arc to its center.
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J+

Arcend

| - Arc start | +

® Arc center
J-

You must specify a positive value for | and a negative value for J

J+
® Arc center
Arcstart
| - R | +
J-

Arc end
You must specify a positive value for | and a positive value for J

Arc with R

A simpler way to specify the center of the arc is based on applying the address R
(radius). To unambiguously determine the shape of the arc, you must specify the
corresponding sign in front of the numerical value of the radius R. For an arc that is
greater than 180 °, the value of R will be negative. For an arc that is less than 180 °,
the R value will be positive.
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p1
®Arcstart

Since the arc is less than 180 ° (its center is located outside the chord), then R will
have a positive value

® Arc:start

p2

p1

Since the arc is greater than 180 ° (its center is located inside the chord), then R will
have a negative value

Using GO2 and G03

Let's see how circular interpolation works, using an example. The following fragment
of the control program moves the tool along an arc with a radius of 8 mm from point
A (0; 0) to point B (8; 8) with a working feed speed of 80 mm / min.

GO01X0Y0
G02 X8.0Y8.018.0J0.0 F80

Since the center of the arc is at a distance of 8 mm along the X axis and 0 mm along

the Y axis relative to the starting point A, then | will be 8.0, and J is 0. The resulting
arc is only a quarter of the full circle. Let's try to describe the whole circle gradually.

DrufelCNC - software for controlling CNC machines. Read more: https://drufelcnc.com
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B (8;8)

=8

A (0;0) ~lc (80

Arc center

Moving along an arc with R = 8 from point A (0; 0) to point B (8; 8)

The next frame moves the tool from point B (B1) to point B2. Since the feedrate does
not change, there is no need to re-specify the data F-word.

Since the center of the arc is at a distance of 0 mm along the X axis and 8 mm along
the Y axis relative to point B, then | will be 0, and J will be -8. Thus, we were able to
create a displacement along an arc from point A to point B2 using two frames.
Currently, most CNC systems allow you to perform an operation to describe the full
circle in two or even one frame. Therefore, the movement from point A to point C
can be written as follows:

G01X0YO
G02 X8.0 Y8.018.0J0.0 F80
G02 X16.0 Y0.01-8.0 J0.0

R=8

~lecs:0)

A (0'0) Arc center B2 (1 6r0)

Modern CNC systems allow the description of such an arc in one block
G01X-8Y0
G02 X-8.0Y0.018.0J0.0

Full circle description in one frame is also possible.
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Spiral.

If the XY plane (G17) is activated and the Z word is programmed in the circular
interpolation block, then a spiral forms in the XY plane. The direction of the arc or
spiral in the XY plane can be determined visually.

An example of a spiral:

GO1F800
G01X0Y0Z0
G02X0Y0Z-10138J38
G02Z-20138J38
G02Z-30138J38
G02Z-40138J38
G02Z-50138J38
G02Z-60138J38
G02Z-70138J38
G02Z-80138J38

[ DrufelcNG
G [ Coordinates IncH/MM
Y §‘§Z = P §
(W 245 A X 0.000000
017800 5
qO01x0y0z0 X 0.000000 ol
g02x0,02z-10i38138 a
g02z-20i38]38 Z 0.000000 =
q02z-3038]38 A a
g02z-40i38]38 0.000000 .
g02z-50i38{38 IL 0TO 0TO0
9022-60i38j38 ERO ERO ovo
002z-70i38]38 Tool zero
g02z-80i38]38 Height probe {mm):
T
Spindle control
'L‘-"
I..uﬂ..l
Speed(rpm}
Oofthe task: 3 min. 37 sec. 56 m:
@tocomplehon
S m
ta rt Manual speed mm,fmir
e B
L 500 ]
x ’ Z+
2w
14:12:01, 204 Connection snocessful Z « @
i & @) &
C mn
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An example of a finished program:

GO0XO0YO ;zero position

M3 S6000 ;turn on the spindle at a speed of 6000 rpm
GO00Z5 ;raise the cutter to a safe position
G01X14.1421Y-14.1421 ;moving a tool to a point
G01Z-0.5F700 ;moving a tool to a point at a speed of 700
G02X14.1421Y14.1421R-20 ;using the GO2 command using R
G01X40.0Y-14.1421 ;moving a tool to a point
G03X40.0Y14.1421R-20 ;using the GO2 command using R
G01x14.1421y-14.1421 ;move the tool to a point

GO00Z5 ;raising the cutter along the axis by z by 3

M5 ;spindle shutdown

GO0X0YO ;move to zero position

[} DrufelCNC
i Coordinates InCH/MMm

Wi DX e

GO0X0Y0 ;zero position a
M3 56000 ;turn on the spindle at a s. X 0.000000 v
GO0ZS ;raise the cutter to a safe posi a
G01x14.14217-14.1421 ;moving a to. Z 0'000000 d
GO1Z-0.5F700 ;moving a tool to a poi A a
G02:x14.142114.1421R-20 ;using th. 0.000000 ks
GO1X40.0v-14.1421 ;moving a tool to LL 0TO 0TO
G03X40.0v14.1421R-20 ;using the G.. ERO ERO 0vYo
G01x14.1421-14.1421 ;move the to.. Tool zero

GOO0ZS ;raising the cutter along the & Height probe (mm):

M5 ;spindle shutdown i

GO0X0Y0 ;move to zero position 0

T ]

A

Spindle control

(‘-‘oﬂhe task: 36 sec. 40 ms.
ho completion:

D Start | &,

.5‘ %

ﬂ.

m B nsmp .. $

14:12:01, 204 Connection successful.

100 T i
2
=]

u Speed {rpm)

E

Manual;p[e)e[;mmfmm @
xetm 9
t@-’ (o]

:.‘fJ

(glesh= N-(X

I

JdLN  JdLx dLx

15

L

p |

L

L]

L
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GO04 - Pause

Command G04 is used to delay control program execution or pause. This modeless
code is used in conjunction with the S- or P-address, which indicates the length of
the exposure time. Usually this time is from 0.001 to 99999.999 seconds.

Code G04, S- or P-address are programmed together in a single block that does not
contain any movements.

If P is used to determine the holding time, then the decimal point cannot be
programmed. Address P determines the holding time in milliseconds, and S in
seconds.

Example:
GO04 S1.5 ;shutter speed 1.5 seconds;
G04 P200 ;shutter speed 200 milliseconds.

G10 - Enable data entry mode.
Set new coordinates for the origin

Format: G10 X10Y10Z10ABC

The preparatory function G10 is modal and remains active until it is canceled by code
G11, G53.

Let's look at an example:
G00X0YO
M3 S6000
G00z5
G00X45Y45
G01X65Y45
G01X65Y65
G01X45Y65
G01X45Y45
M5
G00X0YO

DrufelCNC - software for controlling CNC machines. Read more: https://drufelcnc.com
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[ DrufelCNC

2P
Safirm 7Y

Coordinates ncH/MM

Ny

e X 0.000000
G00X0Y0 =
M3 56000 y 0.000000,
60025 =
G00X45745 Z 0.000000,,
GO1X65745 5
GO1X65765 A 0.000000,
GO1X4565 m BTG -
GO1X457145 ERO | $ZERO 0v0
M5 Tool zero

GO0X0¥0 Helght probe {mm):

ET 1

100 r;‘::

L«ﬁ..l

CI Speed {rpm)

Ooﬂhe task: 30 sec. 640 ms.
ho completion: ‘
c,aucy L
D Start g@‘%

o
m I n $

14:12:01.204 Connection successful.

Spindle control

= Manual speed mm,fmin

D " s0 | D

ﬂ

N> N-<X

Add a line: G10 X10 Y30

[ DrufelCNC

s e Coordinates ImcH/mMm
W/ oy Py
i "% od B X 0.000000

G10 X10 ¥30 a
GOOXOYD y 0000000
M3 S6000 a
s <6 "4 0.000000
GOOX45745 =
GOLX65745 A ERALLLI
GO1X65Y65 LL 0TO 0TO
GO1X45765 ERO ERO 0Yo0
GO1X45745 Tool zero

M5 He|ght probe (mm}:

GOOX0Y0

Spindle control

100 w
50 5DeEd (rDm}
Ooﬂhe task: 37 sec. 96 ms. % [1]
@to completion: "f' i:‘
GENCY ] e
Stal't 53‘& J‘@. oo Manual speed mm/min 7"\1,
s &J 500 A
m N n $

X

y W
14:12:01, 204 Connection successful. é * @

g

AN dLx< L

15

L

L1
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G17, G18, G19 - Plane selection

In CNC programming, there are 3 G-codes for selecting a plane during NC
programming, which are used to define two axes: X, Y or Z. The plane selection is
modal and is valid for everyone until you enter a different circular plane command.

The 3 Plane selection G-Codes are:
G17 for XY Plane
G18 for XZ Plane
G19 for YZ Plane

XY plane selection with G17 code.

The XY G17 plane selection code is set by default and sets the plane to the circular
interpolation mode G02 and GO3.

In the circular interpolation blocks, the words X, Y, Z, | and J. are valid. The word K is
not valid. If the Z word is programmed in a circular interpolation block, then a spiral
forms in the XY plane. The direction of the arc or spiral in the XY plane can be
determined visually: Positive direction X - to the right side, positive direction Y - up.
The XY plane has a right-handed coordinate system. In G17, the endpoint of the arc is
defined in the block by the words X and Y. The center point of the arc is defined in
the block by the words | and J.

G17 is activated by default. Code G17 is canceled by codes G18 and G19.

Example:

G17

G0O0XO0YO0

M3 S6000

G00zZ5
G01X14.1421Y-14.1421

DrufelCNC - software for controlling CNC machines. Read more: https://drufelcnc.com
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G01Z-0.5F700
G02X14.1421Y14.1421R-20
G01X40.0Y-14.1421
G03X40.0Y14.1421R-20
G01X14.1421Y-14.1421
G00Z5

M5

GOOXO0YO0

[ Drufelche

b Coordinates NCH/ MM

li’ %’.@i’z "f»_é}ﬁ B X 0.000000 -

617 =
GOOXO0VD X 0.000000 5
M3 56000 a
600z5 Z L
G01X14.14217-14.1421 =
6012-0.5-700 A ol
602X14.1421714.1421R-20 LL 0TO 01O
GO1X40.0v-14.1421 ERO ERO 0Yo
G03X40.0714.1421R-20 Tool zero

GO1x14.1421-14.1421 Height probe {mm):

GO0z5 ¥ -}

M5

100, r"l
=
===

50 Speed (rpm)
g '!.: D
=
= -
v i

Oofthe task: 36 sec. 40ms.
@m completion:

3 €l

L g w4
14:19:01. 204 Connection successful. A “ @ .’ @
B §

+ HE

XZ plane selection. Code G18

XZ plane selection code G18 sets the plane to circular interpolation mode G02 and
GO3. In the circular interpolation blocks, the words X, Y, Z, | and J. are valid. The word
Jis not valid. If the word Y is programmed in a circular interpolation block, a spiral
forms in the XZ plane. The direction of the arc or spiral in the XZ plane can be
determined visually: The positive X direction is to the right, the positive Z direction is

up. The XZ plane has a right-handed coordinate system.

Code G18 is canceled by codes G17 and G19.

Example:

G18

G00X0z0

M3 S6000

G00z5
G01X14.14217-14.1421

DrufelCNC - software for controlling CNC machines. Read more: https://drufelcnc.com
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GO01Y-0.5F700
G02X14.1421714.1421R-20
G01X40.0Z-14.1421
G03X40.0214.1421R-20
G01x14.14217Z-14.1421
GO00Y5

M5

GOOXO0YO0

B DrufelCNC - 5 >
Coordinates ncH/mMm

NELOD K

-

G18 B
GOOX0Z0 y 0.000000
M3 56000 =
3 <6 "4 0.000000
G01X14.14217-14.1421 =
GO1Y-0.5F700 A Lot
G02X14.1421714.1421R-20 LL 0TO 0TO
GO1X40.0Z-14.1421 ERO ERO 0Y0
GO3X40.0714.1421R-20 Tl
GO1x14.14217-14.1421 Height probe (mm):
GO0 @] =
M5 ‘
GO0X0Y0 A A

; E R S

-

Spindle control

100 w

X W »
@ofme task: 37 sec. 648 ms. % (1]
@m completion: == r\i_}’l
0 L

D Stal‘t j“@i Manual ;pae[; mm/min @
.Imfause nslup % K ’ ! ’
14:19:01. 204 Connection successful. ‘. @ .’ @

K$H ¢

%

NI N-<<

< ACIEXD)

YZ plane selection. Code G19

The YZ plane selection code G19 sets the plane to circular interpolation mode G02
and GO03. In circular interpolation blocks, the words X, Y, Z, |, and K are valid. Word |
is not valid. If the word X is programmed in a circular interpolation block, then a
spiral forms in the YZ plane. The direction of the arc or spiral in the YZ plane can be
determined visually: The positive direction Y is to the right, the positive direction Z is
up. The YZ plane has a right-handed coordinate system. In G19, the end point of the
arc is defined in the block by the words Y and Z. The center point of the arc is defined
in the block by the words J and K. Code G19 is canceled by codes G17 and G18.

Example:
G19
G00Y0z0
M3 S6000

DrufelCNC - software for controlling CNC machines. Read more: https://drufelcnc.com 19



GOO0X5
G01Y14.14217-14.1421
G01X-0.5F700
G02Y14.1421714.1421R-20
G01Y40.0Z-14.1421
G03Y40.0214.1421R-20
G01Y14.14217-14.1421
GOOX5

M5

GO00YO0z0

D) DrufelchC

J&t Coordinates mcH/mMm

WD X oom:

G19 =
GO0Y0ZO0 y Lt
M3 56000 a
G00XS Z Lt
G01714.14217-14.1421 a
GO1X-0.57700 A D-D00000 g
G02/14.1421714.1421R-20 LL 0TO 0TO
G01v40.0Z-14.1421 ERO ERO 0Y0
G03740.0714.1421R-20 Taol zero
G01714.14217-14.1421 Height probe {imm):
M5 )
GO0Y0ZO

: E R er

A

Spindle control

100 ¥ il
[Se=—)
@ ! 50 Speed (rpm)
Onﬂha task: 36 sec. 40 ms. % o
Otn completion: @ g l','i:l
e [] I d

NCY
Stal‘t / *"Ge S \ Manual speed mm/min
D sor -5 @
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G20 G21

G20 - Input inch data

Code G20 activates the mode of working with inch data. While this mode is in effect,
all input data is perceived as inch. It is recommended that in all programs that are
written in inch sizes, put the G20 command at the beginning of the program, so that
if the program that was running before, the metric mode was in effect, ensure that
the correct format is selected.

The command is modal and is valid until canceled by the G21 command.

G21 - Enter metric data

Code G21 activates the metric data mode. While this mode is in effect, all input data
is perceived as metric. It is recommended that in all programs that are written in
metric sizes, put the G21 command at the beginning of the program, so that if the
inch program was in effect before, ensure that the correct format is selected.

G31 - Movement of axes to a given position

The G31 or G31.x command allows you to move the axes to the specified position.
Using command G31 G31 or G31.x requires an encoder.

Movement by command G31 or G31.x is performed either until the specified position
is reached, or until the signal of the additionally installed encoder (skip signal) is
received.

N N

EXTERNAL SKIP SIGNAL SUBMITTED

A4
I
I
I

| 7 —

————— SIGNAL SUBMITTED
NO SIGNAL

DrufelCNC - software for controlling CNC machines. Read more: https://drufelcnc.com 21



You can use the X, Y, Z or A axis and specify the end point for that axis. You can
assign any feedrate you want, otherwise the last commanded feedrate will be used.

The probing command will be executed until the probe hits or a certain distance is
covered.

In DrufelCNC, you can use G31, G31.0, G31.1, G31.2, G31.3, G31.4, G31.5, G31.6,
G31.7, G31.8, G31.9 (provided that these sensors are enabled and configured).

G31 - Probe

G31.1-Probe 1
G31.2 - Probe 2
G31.3-Probe 3
G31.4 - Probe 4
G31.5- Probe 5
G31.6 - Probe 6
G31.7 - Probe 7
G31.8 - Probe 8
G31.9-Probe 9

Settings - O X
# Common . Device controller 27523 Axes settings —> | Input Ports ~—J» Output Ports E\Iﬁ Spindle
MName Portrnumber  Invert Value now

~
[ Emergency stop 0 1 we H Low
[ smooth stap 0 O e B Low
[ Pause o 1 we H low
[] Start 0 [ we [ Low
I [ Probe 0 O me  Low
[ imie x+ 0 [ we  Low
[ Limie x- 0 O we H Low
[ Home X 0 O me [ low
[ Limit ¥+ ] O we H Low
[ Limit ¥- o O we H low

"1 Home ¥ 0 1 me il _low h

Vﬁ Apply E Save A Cancel

Settings — [m| X
# Common . Device controller ?]HE: Axes settings —> | Input Ports ~» Output Ports ?\Iﬁ Spindle
MName Portnumber  Invert Value now

|| Select 7 axis a LI e o low -
[ Select 4 axis 0 O me H low

[ Safect 5 axis 0 O me [ Low

[ Select C axis g O me H low

] Probe 1 0 O me H Low

[ Prabe 2 o 1 me H low

] Probe 3 I O me H low

] Probe 4 0 O me H low

[ Prabe 5 7 O me H low

] Probe 6 I O me H low

] Probe 7 0 O me H low

] Probe 8 0 O we H low

[ Probe 9 0 O me H Low v
%f Apply E Save A Cancel
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G38.n - Straight probe

G38.n Straight probe

G38.2 - Probe towards the workpiece, contact stop, signal error in case of
malfunction

G38.3 - probe towards the workpiece, stop on contact

G38.4 - removal of the probe from the workpiece, stop on loss of contact, error in
case of failure

G38.5 - probe from the workpiece, stop on loss of contact

Settings — O >
# Common . Device controller ?iﬂl_: Axes settings =P | Input Ports —» Output Ports émﬂ Spindle
Z-J LR
Mame Port number  Invert Value now

[ &mergency stop il 1 ne E fow

[ Smooth stap a ] ne H low

[] Pause i O e B Low

[] Start a O me B Low
| (] Probe g O] e B Low |

[ Limitx+ 0 ] me E Low

[] Limitx- ] ] o E Low

[] Home X ] O Ao E Low

[] Limit ¥+ a ] me E Low

[] Limit ¥- ] ] o E Low

1 Home ¥ i) 1 e il Low e
Vj Apply E Save FaS Cancel

G50, G51 - Scale mode

The G51 command allows you to use the scale mode in numerical control systems.
For each axis, it is possible to specify a scaling factor.

Command format: G51 XY Z1J K

| - scale for X

J-scaleforY

K - scale for Z

XY Z - coordinates of the center of scaling

Command format: G51XYZABCP
P -scaleforaxesXYZABC
XY Z A B C- coordinates of the center of scaling

DrufelCNC - software for controlling CNC machines. Read more: https://drufelcnc.com
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The G50 command allows you to cancel the scaling mode with numerical control

systems (CNC) of machines.

Consider an example of using the G50 and G51 commands below:
First, create a simple square program.

I} DrufelCNC

s O Coordinates mcH/mm
Lf} @fz ’/'f;_;)y/" B X 0.000000

Y
v
GO0Z5 a
GOOX0Y0 N ALY
M3 56000 a
GO0Z0 Z 0.000000
;GIIX0Y0I314 LL 0TO 0TO
GO0X15715 ERO ERO 0vo
G01%25715 Toal zero
G01%25725 He.ght probe (mm):
G01X15725
G01X15v15
M5
GO0Z5
GOOX0Y0
Spindle control
100, ";‘:l
.-’

===
u Speed (rpm)

@oﬂhe task: 20 sec. 872 ms.
@bo completion: *
Start ‘&Q.ENC? ool Manual speed mm/min

D ‘$©qi s00 )

ause X 7+
B0 e e
12:46:45.794 Connection successful. é * E .’ @

ol ¢

(EN)

7

13

Scale the shape by adding the line G51X0YO0I2I2. Total result:

G00Z5
GO00X0YO
M3 S6000
G00Z0
G51X0YO0I13)4
G00X15Y15
G01X25Y15
G01X25Y25
G01X15Y25
G01X15Y15
M5

G00Z5
GOOXO0YO0

DrufelCNC - software for controlling CNC machines. Read more: https://drufelcnc.com
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[} DrufelCNC - a X
G A
0

Coordinates ImcH/MMm

} ?m & & B X 0.000000

o

= X
Go0zs X 0.000000 ° A
GOOX0Y0 - I_.ﬁ
M3 6000 -
3 o6 Z 0.000000 ~ 3
G51X07012:4 LL 0TO 0TO 7
GOOX15v15 ERO ERO 0Yo0
GO01X25v15 X

Tool zero
GO1X25Y25

GO1X15v25
G01X15v15

M5 ' !
0075 u
GOOX0Y0

Spindle control

@ =

Speed (rpm}
@oﬂhe task: 55sec. 168 ms. @ E
Oto completion:
cﬁ

5 @ Manual sspae(c;mm}mm @

i1

HE|ght probe {mm}):

17

I':'I ri'l
L d L o

G53 - Disabling the offset of the origin of the coordinate system

The G53 command is used to disable the offset of the origin of the coordinate
system.

When the G53 command is executed, the working coordinate offsets are temporarily
canceled and the machine coordinate system is used.

The G53 command is a safe way to return to the initial position of the machine.

The offset values of the origin of the coordinate system are stored in tables.

The G53 command is not modal, acting only in the frame in which it is assigned.

G68 - Rotate coordinate system

The G68 command is used to perform rotation (rotation) of the coordinate system by
a certain angle.

Command format: G68X__Y__Z R

The choice of coordinates depends on the selected plane (G17, G18, G19). Xand Y

and Z are the coordinates of the point relative to which the coordinate system will be
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rotated, and R - determines the value of the angle of rotation. If X Y is not specified,
then XY Z are equal to the previous position.

G69 - Cancel Rotation

G69 command is used to cancel the rotation of the coordinate system by a certain
angle.

Example using the G68 and G69 commands:
First, create a simple square program.

G00Z5
G00X0YO
M3 S6000
G00Z0

G68 R45.0
G00X15Y15
G01X25Y15
G01X25Y25
G01X15Y25
G01X15Y15
M5

G00Z5
GO00X0YO

D) DrufelCNC - m] x
[t @ 0 Coordinates INCH/ MM
el ) e P -
(¥ “‘)ig & B X 0.000000 *
GO0ZS a
GOOX0YD X 0.000000
a v 0.000000

GO0Z0

1G68 R45.0 LL 0TO 0TO

GO0X15715 ERO ERO 0Yo
GO1X25715 Tool zero

GO1X25725 He ghtp, be ( i
60115725
GO1X15715

M5 '
GO0ZS
GOOX0v0

@ofthe task: 20 sec. 872ms.

@bo completion;

@ é&@{
W]I'i!l
«1 ° am

P start S ‘55.,55, @
- ns.p%@é’ Y| 4
12:46:46.734 Connection successful. é‘.@.’ E] ==

L=

Rotate the shape 45 degrees, add the line G68 R45.0. Total result:

DrufelCNC - software for controlling CNC machines. Read more: https://drufelcnc.com



D) DrufelCNC - m] X
Coordinates mcH/mMm

WEZLD . F o

GO0Z5 a
GOOX0V0 X IERLLLLE
M3 S6000 -
va e 4 0.000000
G68 R45.0 LL 0TO 0TO
GO0X15715 ERO ERO 0Y0

GOLX25Y15 Tool zero
GO1X25Y25 Height probe (mm):

GO1X15v15

M5 % & $
G00Z5 RFTH ol
H -

GOOX0YD
Spindle control

i .

@ufﬂ'\e task:  21sec. 230 ms. i

@to completion: — p

ENCY

D Start 5:&" el spee
n-m @

g mem
12:45:46.724 Connection successful. A ‘. E *
ALE D

&

@\—
=
g8
[= 1'%

Srop

G80 - Cancel Canned Cycle

G80 - code cancel of the constant cycle.

G81 - Simple Drilling Cycle

Code G381 is for calling a standard drilling cycle. The following frame shows a typical
format for this loop:

G81 X10.0 Y15.3 Z-3.0 RO.5 F50.

X and Y determine the coordinates of the holes to be machined. Z indicates the final
drilling depth, and R is used to establish the retraction plane.

GOOXO0YO0

M3 $6000

G00Z5
G81X10Y10Z-6R1
G01X20Y10
G01X30Y10
G81X40Y10Z-7R2
G01X50Y10

G80

M5

GOOXO0YO0
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[ DrufelCNC - ] by
|§‘:‘}\“ g;{;jz );W/ P Coordinates IwcH/mMm
2 1 all 7] X 0.000000 -

600X0+0 y 0.000000

M3 56000

Goozs
GBLX10Y10Z-6R1 700 Z 0.000000

G01X20710
G01X30710 A 0. 000000
GB1X40v10Z-7R2 1000 LL 0TO0 0TO0

GO1X50710 ERO ERO 0vY0

G:lns @8 Tool zero v Spindle control

100 |
GOOX0vD
{or) =
Speed (rpm)
@oﬁhe task: 29 sec. 762 ms.
@to completion:
(,ENC!I C ' <

é‘;é;- @ Manual ssp[e:}e[t; mm,min @
aC S mem 4

15:45: 27,356 Connection successful. * @ .’ @]
W

LAIE N ILANE]

NUTT> N~

G82 - Drilling Cycle with Dwell

Code G82 is for calling a pause drilling cycle. The following frame shows a typical
format for this loop:

G82 X10.0Y15.3 Z-3.0 R0O.5 P1000 F50.

X and Y determine the coordinates of the production holes. Z indicates the time of
the drilling depth, the address of the waiting time at the bottom of the hole. The
exposure time is indicated in milliseconds.

The G82 command is often used to drill blind holes, since the programmed waiting
time provides better chip removal from the bottom of the hole.

GO00X0YO

M3 S6000

G00Z5
G82X10Y10Z-6R1P700
G01X20Y10
G01X30Y10
G82X40Y10Z-7R2P1000
GO01X50Y10

G80

M5

G00X0YO
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) DrufelCNC

fEHat m;{z Coordinates 1mcH /MM
f' ke /«f/ X 0.000000

9

[

M 3
it 5000 Y 0.000000 - 7
M3 56000 . = ]
G0z5 .
G82X10V10Z-6R1 700 Z 0.000000, 3
G01X20710 = f
GO1X30710 A 0.000000, , 7
68240710272 1000 L 576 o~ e
GO1X50710 T e o1

L

G;?s & Tool zero v Spindle contral

100, raa
GOOX0Y0 *’
Speed (rpm}

Ooﬁhe task: 34 sec. 862 ms.
bo completion: @ g
ENCY ..*f..
Sta rt ‘s.‘&& Manual speed mm/min
Q sy
Pause n ’ ’ ’ 7+

E !

15:45: 27, 365 Connection successful. A * E * @
2/
C

p |

pl Iy

(5

G90 - Absolute positioning mode.

In the absolute positioning mode G90, the actuators are moved relative to the zero
point of the working coordinate system G54-G59 (it is programmed where the tool
should move). The G90 code is canceled using the relative positioning code G91.

G90.1 - Absolute distance mode for |, J and K offsets.

G90.1 is the absolute distance mode for offsets |, J & K. When G90.1, | and J are valid,

both must be indicated with G2 / 3 for the XY plane or J and K for the XZ plane,
otherwise this is an error.

Example:

G90.1

G01X10Y10

G02X20Y20I15J15

G0O0X0YO0

DrufelCNC - software for controlling CNC machines. Read more: https://drufelcnc.com
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D DrufelChC _ o «
Coordinates mcH/Mm

“"“v éf B X 0.000000

GOLX18V10 X 0.000000,
G02X20v20115115 a
oo >4 0.000000 >
A 0.000000

LL 0TO 0TO

ERO ERO 0Y0

0 Todzero ¥ Spindle contrl

0 " |
10 g-?
===
50 Speed (rpm)
[Fofthe task: & sec. 53 ms. * [
(Jto completion: &)
GENCY = ]
Start | & Manual speed mmjimin
@ B 0

%
= = m a

15:45:27.366 Connection successful.

e
¢
A
¢E

r:'l F@'I
L JL -

G91 - Relative positioning mode.

In the relative (incremental) positioning mode G91, the position of the actuator,
which it occupied before moving to the next reference point, is each time taken as
the zero position (it is programmed how long the tool should move). Code G91 is
canceled by absolute position code G90.

Y A

o

En

Start

Absolute Y coordinate

Absolute X coordinate

[ )x

G91.1 - Incremental distance mode for |, J and K offsets

G91.1 - distance increment mode for offsets |, J & K. G91.1 Returns |, J & K to their
default behavior. G91.1 is active by default.

Example:

G91.1

G01X10vY10

G02X20Y20I5J5

GO00X0YO
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) DrufelCNC - m}

[ §x| ©
LD

G91.1
G01X10v10
G02X20¥201515
GO0X0v0

=N

0TO
EXovo

7

51 =
’ ed (]
%
= koo llr=s
[Dlofthe task: 9 sec. 150ms. 9 E
7! 0

(- to completion:
Manual speed mmjmi

start | e, O s (D)

LS ' B *%«@«’? el
07:47:3. 114 Connection successhul f\ EIE
ey

3

B

G98, G99 - Canned Cycle Return or Feed Rate Modes

G98 - take back to the position in which the axis was located immediately before the
start of this series of one or more continuous continuous cycles.

G98 specifies a reset. G98 causes the tool to move to the position where it started
the cycle.

G99 specifies the return to the reference point or safe retraction zone. G99 causes
the tool to move to the point defined by the R parameter in the block with the hard
cycle function.

G98 (Return to initial level) G99 (Return to point R level)

Initial level

N

Point R level
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