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Annotation

This document is the user guide for the DrufelCNC software. The information
contained in this document may be modified by employees of the company with
the subsequent notification. Your changes are reflected in the document
version. The company does not guarantee the absence of errors or
typographical errors in this document, but will work to eliminate them, and will

also be grateful to everyone who finds them and points to them.

Comments and suggestions to this document are accepted by email:

social@drufelcnc.com. Document version - V.1.17.
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NOTICE OF LIABILITY

Using any CNC machine is a dangerous operation. All precautions must be
taken, as the machines may turn on at any time, the software MAY malfunction
at any time, any user of the Software must understand and take this into
account, and must immediately uninstall the Software and not proceed with the
installation if they are not fully understand all the consequences of the use, as
well as the fact that in case of misuse, the wrong code, unexpected movement
or any damage caused by the aforementioned consequences mi, there is no

legal protection.
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1. Features

Support for CNC controlled 5-Axis, can connect five stepper motor drivers
or servo drives.

1 USB communication interface and power supply for the board.

26 I0 input, opto-isolated. It Can be configured to limit the emergency
stop and other functions 12 of them are 2edg port 14 of them are 2.54mm
are standard double-Pin port.

High 8 IO outputs.

Power input with 12~36VDC. The power supply only to optocoupler and
relay.

2 Relays output port.

Spindle control output with Change from 0 to 10V by software.

Low 8 IO outputs, O1-O5are set as Open drain. They can driver
Equipment within 100mA current.

Support for the operating system Windows XP, Windows 7 (32 / 64bit),
Windows 8, Windows 10.

Applicable to all versions of DrufelCNC software.
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2. Appearance

The board Size is 127*78mm.
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is 120.6*71.5mm.
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3. Product connection define and method

The controller connection includes a power supply interface, a USB connection
interface, an MPG interface, a Stepper / Servo control output interface, a spindle

control output interface, Estop and a limited switch input and tool settings

interface and so on.
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1 - Stepper motor control interface.
5-axis stepper motor control signal output, defined as CK+\CK-\DIR+\DIR-

.There are positive pulse, negative pulse, positive direction, negative direction.
These port are common positive connection. Therefore, on the board of CK +
and DIR + are linked together to 5V. So this board does not support the

common negative connection. Wiring method:
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Microstep Driver

Micrestep Table

sW1 SW2 SW3 | Microstep
0 0 0
0

1
1
0
1

0
0
0
1
1
1
1

® @ ; w »n

This card doesn't have EN signal, Most drives on should not connected to the EN
signal. It is defined as X \ Y \ Z \ A \ B channel from left to right.

2 - Common I0 output interface.

Settings =

Common Device controller }“:? Axes settings ~—J> | Input Ports |~ Output Ports
e

[ Cooling 3 ] mo W Low
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3- Spindle Control Output Port.
4 - USB Port.

5 - Input Ports. Estop input connection

" Settings - O X
o -,
oCommon .Devieecontroler wussett'ngs = | Input Ports |—> Output Ports lylepndle
2~ U
Name Portnumber  Invert Value now
~
Emergency stop 1 [J mne W Low

Probe input connection

Settings
N
# Common . Device controller ?g'&: Axes settings — | Input Ports
2-J
Name Port number  Invert Value now
Probe 2 ] mno W Low

(EM INP1 INP2 INP3 COM INP4 INP5 INPE COM INP7 INPB INPS COM INPI0 INP11INP2 G

e 2000 9000 an0e
—
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End switch input connection

Settings
N el
c Common . Device controller | 72 ¥ Axes settings 9> | Input Ports
| O
Name Port number  Invert Value now

Limit X+ 3 [] mo W Low

GO NCOM NP1 INP2 INP3 COM INPA INPS INPE COM INPT INPE INPO COM INP10 INP1T INP12 G

6 — MPG Interface
5V General INPUT PORT IN13-IN26, it's a 2.54mm double pin port. The first left
Pin is Pin1,PIN1-PIN 16.

INPUTI3 [ INPUT14
NPUTS |, |, INPUT16
INPUTL7 | . INPUTI1S
INPUTIO | - INPUT2()
INPUTZL | o INPUT2)
INPUT23 | 11 1, INPUT24
INPUTZS | 12 14 INPUTZ26

vec| 15 16 ‘ | GN
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4. Basic connection diagram

'ZrUfGICNC Connection diagram DDUMS5 of DrufelCNC

DrufelCNC

Input channels

Output channels

Wl Wy

Stepper Motor Drivers

0-10V/FWD
12-24VDC signal for Spindle inverter Output channels
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5. Connection diagram stepper motors and spindle

BrUfEICNC Connection diagram for DDUM5 v1.0, stepper motors and spindle in DrufelCNC
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Please set paramoters:
POOO = 1
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ia the inverter menu



6. Connection diagram input ports

DrufelCNC

Connection diagram for DDUMS5 and input ports DrufelCNC
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7. Installing DrufelCNC

To install the program you need to download the installation files on the official

website www.drufelcnc.com. You can use one of the following files:

e DrufelCNC_installer_x64.exe, DrufelCNC_installer_x32.exe - this
installation file will automatically install DrufelCNC on your computer

documentation and examples of g-codes;

e DrufelCNC.zip - archive with DrufelCNC x32 and x64 with examples and
documentation.

Run the desired file and follow the installation instructions.

Description of the installation process

1. Start the installation process. In this installation window you need to select

the program installation mode.

Select Setup Install Mode >

P Select install mode

DrufelCMC can be installed for all users (requires
administrative privileges), or for you only.

9 Install for all users (recommended)

—> Install for me only

Crraena
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2.  License Agreement. The License Agreement installation window contains
the text of the license agreement for the use of the DrufelCNC software product.
Please read the agreement and select "I accept the terms of the license
agreement”. To continue the installation, click "Next." During the entire
installation process, to return to the previous installation step, click the Back

button. To exit the installer, click Cancel.

I Setup - DrufelCNC version 1.17 — >
License Agreement ,
Please read the following important information before continuing.

Flease read the following License Agreement. You must accept the terms of this agreement before
continuing with the installation,

LICEMSE AGREEMEMT Y
DrufelCMC software

— MNOTICE OF LIABILITY —

Lsing any CMNC machine is a dangerous operation, All precautions must be taken, as the machines may
turn on at any time, the software MAY malfunction at any time, any user of the Software must
understand and take this into account, and must immediately uninstall the Software and not proceed
with the installation if they are not fully understand all the consequences of the use, as well as the
fact thatin case of misuse, the wrong code, unexpected movement or any damage caused by the
aforementioned consequences mi, there is no legal protection.

TO GET THE PERMISSION TO STARTING OM AMY MACHINE, YOU MUST AGREE WITH THE
FOLLOWING:

I agree that no one except the owner of this car will under any droumstances be responsible for the o
mmarstinarn oafats smd iea af Hhic resckine T sAaras Hazt Hhara ic me cihesdoe e owbicl T ool lAd Femeidar

@ I accept the agreement
()1 do not accept the agreement

3.  Select the directory in which the installation will be made. At this stage of
the installation, you must specify the directory in which DrufelCNC will be

installed. The default installation directory is “C:\Program Filies\DrufelCNC".

If you wish, you can specify any other path. Depending on the version of
Windows, the default path may be different. To continue the installation, click

"Next."
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I Setup - DrufelCNC version 1,17 — >
Select Destination Location
Where should DrufelCMC be installed? A
Setup will install DrufelCNC into the following folder,

To continue, dick Next. If you would like to select a different folder, dick Browse,

": rogram Files\DrufelCHNC Browse...

Atleast 15.0 ME of free disk space is reguired,

4.  Selection of additional installation parameters. At this stage of installation,
it is necessary to determine the need to create program shortcuts on the
desktop. By default, a program shortcut will be created. To continue the
installation, click "Next."

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



[:l Setup - DrufelCMC version 117 —

>
Select Additional Tasks
Which additional tasks should be performed? A
Select the additional tasks you would like Setup to perform while installing DrufelCHNC, then dick Mext.

Additional shortouts:
Create a desktop shortout

5.  Preparing for installation. A window with information about the selected
installation type, selected components and installation directory will be

displayed. Check the information and click "Install."”
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B Setup - DrufelCMC version 117 —

>
Ready to Install
Setup is naw ready to begin installing DrufelCMNC on your computer, d

Click Install to continue with the installation, or dick Badk if you want to review or change any settings.

Destination location:
C:\Program Files\DrufelCNC

Additional tasks:
Additional shortouts;
Create a desktop shortout

< Back Install Cancel

B Setup - DrufelCMNC version 1.17 —

>
Installing
Flease wait while Setup installs DrufelCHC on your computer, d

Creating shortcuts. ..
C:\ProgramDataMicrosoft\Windows\Start MenuPrograms\DrufelCNCxE4. Ink

Cancel
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6. The final stage of installation. At the last stage, the installation program
will report the result and will offer to start the programs depending on the type
of installation selected earlier. By default, you can run the program. To complete

the installation, click Finish.

Setup - DrufelCNC version 1,17 -

Completing the DrufelCNC Setup Wizard

Setup has finished installing DrufelCMC on your computer. The application
may be launched by selecting the installed shortouts.,

Click Finish to exit Setup.

[+] Launch Drufelche
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8. DrufelCNC interface

) DrufelcNC
FD
====
G-code window

GO0F300
GO1F300

M04524000

G00Z3 7

GO0X0v122.975
Z-0.03

%-0.025v29.025
¥1.45v32.125
%5.625739.7
Home function panel TS 45.325
X16.9v56.8
X20.175760.725
X20.1757103.225
X33.8757103.275
X39.125v102.15

Height probe (mm):

s

X 0
¥44.5v100.225
¥46.425799.2
¥49.3v97.325
X51.4v95.85
X52.9v94.3
SS9 9LZTS

X56.689.9

(ofthe task: 2 hour. 21 min. 51 sec. 997 ms.
- to completion:

lanual sspaag mmjmin
metm
¢+
Ko

Control panel

b:<2:14. 115 All machine coordinates are set to z
! "y Ps:£2:11. 182 All work coordinates are set to zero.
Log of evants and actlons b5:55:55. 343 Connection successful.

<

Scaling grid

The DrufelCNC interface can be divided into three blocks:
1. G-code window
2. Base functions
3. 3D window
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G-code-window:

Edit file Settings

D) DrufelCNC

GO0OF300 A
GO1F300
MO4524000
G00Z3
G00X0v122.975
£-0.03
¥-0.025v29.025
¥1.45v32.125
X5.625739.7
X10.85748.325
X16.97v56.8
H20.175760.725
X20.175v103.225
X33.875v103.275
K39.125v102.15
X42v101.225
X44.5v100.225
H46.425799.2
¥49.3v97.325
X51.4Y85.85
X52.9794.3
X54.575792.275
X56.6789.9

of the task: 2 hour. 21 min. 51 sec. 997 ms. o

to completion:

ey
Start | a3
] i Emergency
.%' y stop button

03:59: 14, 118 All machine coordinates are set to zi A

Start button

03:59:11. 189 All work coordinates are set to zero, o Log of E","?ms
15:58:53, 343 Connection successful. y and actions
£ >
Open file Open file button
Edit file Edit g-code file button
Settings Function setting button
About DrufelCNC DrufelCNC information
button
G-code window Display of G-code
Start Start button
Pause Pause button
Remaining time part Remaining part
processing time
Emergency stop Emergency stop
button
Log of events and Log of events and
actions actions
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Base functions:

0.000000
0.000000
0.000000

Spindle off button

Button to i

\crease
the rotation of the spindle

Functions

Work coordinates

Description

Activating work
coordinate mode

Machine coordinates

Activating machine
coordinate mode

Inch Activating inch mode
Millimeters Activating millimeter
mode
All zero Reset all coordinates
Go to home Tool movement
to zero coordinates
Go to X0 YO Go to X0 and YO
coordinates
All home All axes GOTO HOME
XY home XY axis goto home
Z safe Move the Z-axis to a

safe position

Set the probe height

Set the probe height

Find probe

Find probe

Stop Probe

Stop Probe

Button to increase
the rotation of the
spindle

Button to increase
the rotation of the
spindle

Button to reduce
the rotation of the

Button to reduce
the rotation of the

spindle. spindle.
Spindle power Spindle power button
Spindle off Spindle off button

Turn on cooling

Turn on cooling button

Turn off cooling

Turn off cooling
button

Panel manual speed

Panel manual speed

Manual control axes

Manual control axes

Manual control z
axes

Manual control z axes

Increase speed

Increase speed

Decrease in spindle
rotation

Button to reduce
the rotation of the
spindle

Increase spindle
rotation

Button to increase
the rotation of the
spindle

Stop Probe

Stop Probe button

Find probe

Find probe button

Set the probe height

Probe height button
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3D window

Enlarging |
the 3D model

View the XY plane in 3D
View the XZ plane in 3D
View the Z¥ plane in 3D

Turn on grid

30 window

Reducing

the 3D model

Allneens Description

Scale 3D model

Scale 3D model button

Reducing Reducing

the 3D model the 3D model button

Zoom 1:1 Zoom 1:1 button

Zoom x10 Zoom x10 button

3D window Display of 3D-model

Turn off grid Turn off grid button

Turn on grid Turn on grid button

View in 3D View in 3D button

ZY plane in 3D View the ZY plane in
3D

XZ plane in 3D View the XZ plane in
3D

XY plane in 3D View the XY plane in
3D
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9. Run the program

To run the program, use the version depending on the bitness of your operating

system:
e DrufelCNCx32.exe - version for 32-bit operating systems
e DrufelCNCx64.exe - version for 64-bit operating systems

The main window of the program.

[ DrufelcNC

P WORK MACHINE INCH MM e
+ g X 0.000000 ° :
6007300 NILY 4 [= a
GO1F300 1y 0.000000
M04524000 12 0.000000 " X
G00Z3 1 . 5 :
G00X0122.975 j B 0.000000"
7-0.03 i v 2
X-0.02529.025 1 C 0.000000 7
X1.45732.125 [ =] I_>
X5.625Y39.7 LL 0TO | ( GOTO 4
X10.85v48.325 ERO ERO 0Yo
%X16.9756.8 Home funct:on

[ LA

X20.175760.725
%20.175v103.225
X33.8757103.275

OME OME vSAFE

Tool zero

X39.125v102.15 He'gmﬂ'r‘". }
X42v101.225 5 M 7
X44.57100.225 i
X46.425799.2
X49.3797.325 L
X51.4795.85
% Spindle control
X52.9794.3 50 Q&’
X54.575792.275 =
: ==
X56.6789.9 s Speed Gl
X57.9v87.425
X61.525788.4 i @ g
~of the task: 2 hour, 29 min. 48 sec. 285 ms.
QO e our min. sec. ms. L,J
@to completion:
T 1 Manual speed mm/min [ =55
eucy
Start & @ s D

X10 X100

&
E Pause nsmp @ ’ ! ’

% !
00 Connection successfuL é "@ " @l
C |

In the lower left corner displays the status of the connection to the USB

controller, and other informational messages.
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10. Customization

To configure DrufelCNC you must click on the button with the image of the key

. Next, go to the section of settings that interests you.

10.1.Common

In the common tab, you can set values for accelerated tooth movement (idle

movement, G00), working feed (G01, G02, GO3) and use anti-aliasing.

Settings

The default speed for

Accelerated tool movement
(idle movement, GOO)
— mmmin

Working feed (GO1,
4 GO2, GO3)

300 = | mm/min

Optimization

[Juse anti-zliasing
ﬁ ,’ When maoving on bends, the
speed will decrease, for

i) .
smoothing.

w Apply

— O x

# Commeon . Device controller ;Ez Axes settings = | Input Ports | = Output Ports P"Ia Spindle ‘,1.* Machine size

Device controller
Chaice of CNC controller and r$—'
its configuration. L
Axes settings
~F 7y Configuration of axes, '_9_'
L:,z:ug acceleration, direction, slave axis. | LV 4
Input ports
Setting up an emergency stop, '—9-'
g manual control, limits, probe. LV g
Output ports
Configure the parts for controling r$1
' the spindle, cooling, tool change. L
Spindle
~., Spindle adjustment, speed, '—9-'
:’ ! | acceleration, direction of rotation. | 1
Machine size

Machine size, soft limits, '—9—'
TR 0

E Save FaY Cancel

Default speed for GO0 commands. If no speed for GOO is

.-'-\c-celerated tool movement
@ enovenen & gpecified in the G code file, then GO0 commands will use

— mmmin

that speed.

Working feed (GO1,
A G02, GO3)

300 = | mm/min

Default speed for GO1, G02, GO3 commands.
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W [ use ant-alasing When moving along curved vectors, the speed of movement

When maoving on bends, the
. speed will decrease, for

smoothing. Wl | | decrease .

10.2.Controller Configuration
In the window that opens, go to the «Device Controller» tab.

Settings - O bt
# Common . Device controller ,EI Axes settings —J | Input Ports |~ OutputPorts | ! I! © Spindle J\* Machine size
] LAd
Devices: Automatic selection of supported device m Refresh
MName Manufacturer VID PID Version  Serial number CQutp... Input..
@ NVxMxV2 NOVUSUN 49745 ] 256 0001A0000000 65 65 ~
33006 33 256 a 9
v
< >
Period sending commands Device mode
The duration of the control pulse The period of scanning coordinates
J Apply E Save EaY Cancel

In the hardware section, you must select a controller by setting a point in the
radio button block opposite the USB controller. Save the settings.
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10.3. Axis Setup

To configure a stepper motor or servo drive, go to the Axis Settings tab.

Settings - O d

# Commeon - Device controller M Axes settings —Jp | Input Ports | = Output Ports | 0 Spindle o=, Machine size
Z-J : ] [ : xt. Ot

Setting the axis ¥ ~

Impulzes at 1 mm Speed mm,fmin Acceleration mm/fmin  Invert directon  Invert step [ Backlash mm [ slave axis
= I 7 - - i - - |
1600 ' | 2541500 10 z Dir Invert. pppL5tep Tnvert <] 0 - v
FEnbied 5 & e SEv4 E T I - =

Setting the axis
W 4 Impulses at 1 mm Speed mm/min Acceleration mm/min  Invert direction  Invertstep [1Baddash mm [ slave axis

Ena;;d = '—:'r E;"%}|1500 SRVAE = ZDDir Invert - []Step Invert ED el B

Setting the axis Z
Impulses at 1 mm Speed mm/min Acceleration mm/min  Invert direction  Invertstep [1Baddash mm [ slave axis

EnaI;;d - '-:'r 'Z%}llSUD |: f| 10 |: ZDir Invert ppp_]5tep Invert ED = j —

Setting the axis A
Impulses at 1 mm Speed mm/min Acceleration mm/min  Invert direction  Invertstep [1Baddash mm [ slave axis

i = '—:'r 0 [ | /o = ZDDir Invert - []Step Invert ED el B
nabies -

Setting the axis B
Impulses at 1 mm Speed mm/min Acceleration mm/min  Invert direction  Invertstep [1Baddash mm [ slave axis

o e FIE & e EOoewwert prrOseemver fofo 12 - v]
¢’ Apply E Save FaY Cancel

Set the required number of pulses for each axis. Save the settings. If necessary,
specify the submission of the axes. Use the inversion setting to change the

direction of rotation of the motor.

Enables the axis to be displayed in the coordinate list.

Enabled

Impuises at 1 The number of pulses per millimeter. You can use the calibration

NEZENE £,
function to calculate.

Speed mm/min

B0 |2 Maximum speed of the axis movement.

Acceleration mm,fmin

Va Smooth acceleration of the axis movement.

Invert direction

0 e Invert the direction of movement of the axis.
iz Invert the step signal when transmitting the axis movement
L] 5tep Invert
commands.
[ Backlash mm

=1 2 Backlash of the ball screw.

-
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[Jstave axs A slave axis can be defined for an axis. Then, the slave axis will

|
o

o

move along with the current.

10.3.1. Calibrate axis

. |
By clicking on the calibration button "l" for a specific axis, the axis calibration

window will open. This window is for calculating the number of pulses per mm.

[ Calibrate X-axis >

Calibrate X-axis

n‘ Move to, mm T m The tool has moved to, mm w
- - ||'II'II'I|'||'||'||'||'|I'||'||||||||'II'II'||'||'||'||'||'||'||'||

Move speed, mm,/min

: : : Start move m Calculate
© Stoped :E: Stop move

J Apply -~ Cancel

Move to, mm

In the "Move to" field - , enter a value for the distance by which you
Move speed, mm/min

want to move the tool. In the "Move speed" field O E , set the speed of

movement.
Attention! This speed must be slow! This is necessary so that you can quickly

respond to an emergency and not damage the machine.
:%: Start move

button, movement will begin for the specified segment.

After that click on the «Start move» button. After pressing the

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



B Calibrate X-axis

Calibrate X-axis

i

—

Move to, mm
—

Maove speed, mm/min

300 =

@ HMovement..

Start move

Stop move

m The tool has moved to, mm w

||1||'||||||1||1||'||'||'||'||'||'||'||'||'||'||'||'||'||r||r||r||r||r||

@ Calculate

ﬁ Apply Cancel

After the tool has finished moving, use the ruler to measure the actual distance

the tool moved.

Enter this value in the «The tool has moved» to field.

E Calibrate X-axis

Calibrate X-axis

m\A Move to, mm:

Mowve speed, mm/min

i -
-

@ Stoped

Start mowve

Stop move

The tool has moved to, mm
| =
| E =

||1||'||||||1||1||'||'||'||'||'||'||'||'||'||'||'||'||'||r||r||r||r||r||

W calaulate

ﬁ Apply E Cancel

- -q -
Click the «Calculate» *= <=

per 1 mm will be calculated that you need to set for the axis to be calibrated.

button. After pressing, the number of pulses

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




[ calibrate ¥-axis X

Calibrate X-axis

Move to, mm The tool has moved to, mm
:_b l : EN =

. |'|1r|'||||||1||1||1||'|||'||'||'| I'II'II'I|'II'|I'II|’IITI |r||r||r||r|1r|'|
Maove speed, mm/min E

: :Q: Start move Calculate

o Stoped T e Set 1600 pulses per millimeter.
ﬁ Apply E Cancel
ﬁ Apply

Click the «Apply» button to apply the calculation results.

10.4. Configure Input Ports
To configure input ports, go to the Input Ports tab.

#| Settings O it
# Common . Device controller %ng Axes settings +| Input Ports | Qutput Ports EME Spindle ﬂrg; Machine size
Name Portnumber  Inwert Value now Hot Key Hotkey settings
Main Input Ports Port number Invert Value now Hot Key ~ Ctrl + A [ Use default keys
~[v] Emergency stop 1 1 ne H Low 1 Nene [use global hotkeys
~[] Smooth stop I O me W fow [ wone D -
~[] Pause I 1 e W fow ] Nore
~[] Start g O ae W row [0 Wene
~[] Probe 2 1 me H Low
..... Port e Invert Value now Hot Key Input port diagnostics
7] Limit X+ 3 1 o [ Low mo[E 1i1[E mm2E 1In3H
[7] Limit X- 3 O me [ Low 4l ns5E In6[@ In7[H
-] Home X 3 ] mo M Low m8H n9H Inio[E Inii[H
axis Po er Invert B naw Hot Key In12 |0 In13[H| In14(H Inis[H|
[ Limit Y+ 4 Ll meo @ Low 1n16[H In17[H In18[H Ini9[H
b Limit V- 4 E No % Low n20[H In21[H In22[H In23[H
-~[7] Home Y 4 No L
. == . . . o o B In24[H] 1n25[H In26[H| In27[H
Limit Z+ 5 1 wo @ Low In28[H In29[H In30[H In31[H
I A Limit Z- 5 M no [ Low 4 Low I Active ]
m Apply __ Save E Cancel

Set the input port numbers according to the configuration of the machine and
the CNC controller. Save the settings.

10.4.1. Input port diagnostics
DrufelCNC - software for controlling CNC machines. Read more: https://drufelcnc.com



This panel displays the current state of the controller input ports.

Input port diagnostics

0l IniH InzE In3[E
Ina[l Ins5/H IneH In7[H
IngH In9H Inio/H Inii[H|
In12[¥ In13[H Ini14[H In1s(H|
In16H Ini7[H Inig[E InisH
In20H In21[H In22[H Inz23H
In24(H In25[H In26H In27H

In28[H In29H In30H In31(H
Low [H] Active [l

A red LED indicates ® there is no signal on the input port.
A green LED indicates ® signal is present on the input port.

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



10.4.2. Hot keys
In order to set your hot keys, you need to click on the Hot Key column of a

specific input port.

| Settings - O X
a Common - Device controller ;E: Axes settings ~P | Input Ports —» Output Ports Emﬁ Spindle ft\ Machine size
Mame Port number  Invert Value now Haot Key Hotkey settings

- Ctr|+ A [ Use default keys

[ Eme stop 1 [ ne [ Low |:| [Juse global hotkeys
>|:| Smooth stap a O we W iow O Nene
[ Pause 0 O e (9] Low O vene
----- [ Start ] O no 9] sow [ Aone

< Settings - O X
a Common . Device controller ;g: Axes settings _:9 Input Ports E Output Ports img Spindl ‘I-.‘_ Machine size
Mame Port number  Invert Value now Hot Key Hotkey settings

Al Ctrl + A Busedefutiers

[] Emergency stop 1 L] me 7] Low 1] Ae+E []use giobal hotkeys
- Smooth stap 0 O ae ] zow [ wone f
-] Pause o 0 me ] row [ wone
-] Start 0 O e ] zow [0 wore
-{] Probe 2 ] mneo [ Low

Input port diagnostics
-] Limit X+ 3 O no [E Low o[l 101N m2[H In3[H
7 Limit X- 3 O me [H] Low mal mmsE InsE In7[H
~{~] Home X 3 O ne (¥ Low n8[H Ins[H In10[H In11[H

12l Ini13[H Ini4[H Inis[H
] Limit ¥+ 4 O ne [H Low In16[H In17[H Ini8[H Ini9[H
“4 Limit Y- 4 U no [E Low In20[H In21[H m22[H 230
b Home Y 4 [ Mo W Low In24[H In25[H In26[H In27[H
] Limit 7+ 5 [ te B Low In28[H In29(H| In30(H In31[H
1A Limit Z- 5 1 no [ Low v Low M) Active(H]
J Apply E Save A Cancel

«Use global hotkeys» - this function in which if the DrufelCNC window is not

active, then hotkeys will still go to DrufelCNC.

«Use default hotkeys» - this function for hotkeys will work according to the

following list:

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



I} Default Hotkey Info *

Default hotkeys
r ™

-] EEEE EEEE EEEE = -z
N 0 O 0 A R 1 ii
(4 ) )

e |

Sl
LalPt

N _/

[JEmergency stop

(R]Start (%) Spindle On/Off

~JSmoth stop .Spindle Speed +10%
[=]Jog X++ =)Jog Z++

<]Jog X-- =) Jog Z-- [Spindle Speed -10%
[t]Jog Y++ (~]Jog A++ i ]Jog Speed +100
[¥]Jog Y-- (-] Jog A-- [ ]Jog Speed -100

Attention! Custom shortcuts take precedence over the default keys.

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



10.5.Configuring output ports
To configure output ports, click the Output Ports tab.

4 Settings - O *
# Common . Device controller iﬁg Axes settings +| Input Ports = output Ports E I, Spindle rt‘_ Machine size
-] ,If :
Name Port number  Inwvert Value now
* Turn the spindle 1 1 me [ Low
spindle clockwise [ me [H Low
“-[7] Spindle antidlock... 3 1 me H Low
> Cooling 4 1 me ¥ Low
“[7] Additional cooling 5 O ne H Low
----- ] Enabie X axie g O e W Low
----- [ Enabie ¥ axie a O ne W row
----- ] Enahie 7 axie ) 1 no W fow
----- [ Enabie A axie I O ne W row
----- (] Enshie 5 axi= I 1 ne W row
----- [ Enabie C axie g O me W row
V? Apply E Save FaY Cancel

Set the output port numbers according to the configuration of the machine and

the CNC controller. Save the settings.

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



10.6.Spindle adjustment

To configure the spindle parameters, you need to go to the "Spindle" tab.

|
W o - y
# Commen - Device controller Axes settings — | Input Ports |—J» Output Ports /. W & spindle 2o Machine size
- LR
Spindle spedfications Direction of rotation of the spindle
Spindle speed {rpm)

.
L BRU [s000 -

Acceleration {rpm/10ms)

j L a0 2 (Sl @ Clockwise

I (O Counterdockwise

Spindle coeffident

Qutput signal (0.0 - 1.0)

Speed signal multiplier

i ¢ Apply E Save Pl Cancel

Set the speed and acceleration parameters according to the spindle
specification. Set the default spindle rotation direction.

Set the spindle coefficient. Save the settings.

Spindle speed (rpm)

- R _DDD s . . .
Spindle speed - the nominal nhumber of revolutions per minute
for your spindle.

Acceleration {rpm/10ms)
. 7 B : . . :
Acceleration -~ — when the spindle is turned on, the spindle

rotation speed will be smoothly set in accordance with the specified

acceleration.
Spindle coeffident
Qutput signal (0.0 - 1.0}
. .. 0 S = . )
Spindle coefficient seedsgainiier - [f yOU need to calibrate the output value

of the port 0-10V then change this multiplication factor.

With this Counterclockwise/Clockwise setting,

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



& {%"-'_"-" (O counterdodwise

(=l (®) Clodkwise

you can set the direction of rotation of the spindle when you press the «Turn

the spindle» button in the main window.

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



10.7.Machine size
With these settings you can customize the machine dimensions, soft limits,

home function.

4 Settings — O X
# Commeon . Device controller ;g: Axes settings —JP I Input Ports |—D- Output Ports Emﬁ Spindle ,«U,_ Machine size
Size axis X Soft Limit for X axis Home X-axis function ~
. Axis minimum, mm  Axis maximun, mm Use for Safe, slow, mm Home direction Home order Speed, mmjfmin
Xl b 12 GOk Eie |5 «OrompOomE 112 :
Size axis ¥ Soft Limit for ¥ axis Home Y¥-axis function
. Axis minimum, mm  Axis maximun, mm Use for Safe, slow, mm Home direction Home order Speed, mmjmin
Yl Tz 1 Qoo 2 «Orom 0o 22 @
Size axis Z Soft Limit for Z axis Home Z-axis function
. Axis minimum, mm  Axis maximun, mm Use for Safe, slow, mm Home direction Home order Speed, mmjfmin
Lller v 1 GowldommE |3 € Oom»OomE 5@ ;
Size axis A Soft Limit for A axis Home A-axis function
. Axis minimum, mm  Axis maximun, mm Use for Safe, slow, mm Home direction Home order Speed, mmjfmin
Aler 12 GoweldowmEE |3 €Oom»OomE « Q@ ;
Size axis C Soft Limit for C axis Home C-axis function
5 Axis minimum, mm  Axis maximun, mm Use for Safe, slow, mm Home direction Home order Speed, mmjfmin
Cller 23 12 Goulommiis |2 €OnmpOomE s 2@ |-
L = "
m Apply .. Save FaY Cancel

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



10.7.1. Size axis
Set the min / max limits for your machine.
Attention! The limits are specified in machine coordinates. The difference

between the min and max should be the actual axis length of your machine.

Size axis ¥

. Axis minimum, mm  Axis maximun, mm
X a2
Size axis Y

. Axis minimum, mm  Axis maximun, mm
Yier e
Size axis Z

. Axis minimum, mm  Axis maximun, mm
AN ol o
Size axis A

. Axis minimum, mm  Axis maximun, mm
Al 1z 1
Size axis C

Axis minimum, mm  Axis maximun, mm
Clles o= 2

According to these settings in the 3D model window, the dimensions of the axis

will be displayed as a quadrilateral in each plane.

- o X
e
\
L
FZ sy
LI—'i‘:
I‘{ 1
LA
i I y2
L
r] %ﬂ
L
=

)

-

FE

10.7.2. Soft limit
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If you want the tool to stop when it reaches the minimum and maximum of
your axis, use the appropriate constraints. These settings are designed to not

damage your machine.

Soft Limit for X axis
Use for Safe, slow, mm

GOk Y 2
Soft Limit for ¥ axis

Use for Safe, slow, mm
GOk 12
Soft Limit for Z axis

Use for Safe, slow, mm
GOk
Soft Limit for A axis

Use for Safe, slow, mm
GOk S0
Soft Limit for C axis

Use for Safe, slow, mm
Bkl 12

O - when the minimum limit of your axis is reached, the tool movement

will stop and prevent it from moving towards the minimum.

#)ov - when the maximum limit of your axis is reached, the tool will stop

moving and prevent it from moving towards the maximum.

Safe, slow, mm

Sl S i the specified value remains before reaching the minimum or

maximum, the tool speed is reduced to the minimum.

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



10.7.3. Home function

With these settings you can set the driving direction, priority and speed.

Home X-axis function
Home direction Home order Speed, mmjmin

=] To min +|:|Tomax_=_= 1= :

Home Y-axis function
Home direction Home order Speed, mmjmin

=] 1o min +|:|Tomax_=—= 2= :

Home Z-axis function
Home direction Home order Speed, mmjmin

+|:|T0min +|:|T0max-=_= 3 : :

Home A-axis function
Home direction Home order Speed, mmjmin

+|:|T0 min +|:|T0 max -:_= 4 : :

Home C-axis function
Home direction Home order Speed, mmjmin

A=tomin =p-JTomax = 6 — =
Home functions

. LL X Y ) Z . .
These settings are for buttons ‘ Vo Towe | Fodie on the main window.

“0rem _ when searching for the home position, the instrument will move to the

minimum.

FH™™ _ \when searching for the home position, the instrument will move to the

maximum.

Attention! If you have turned on both the “To min” and “To max” settings, then
when searching for the home position, the instrument will first move to the

minimum and then to the maximum.

Home order
12

- - allows you to specify the order in which the search for the home
position is performed for each axis.
home order = 1 will be executed very first.

home order = 6 will be executed most recently.

Speed, mm/min

G 1% s the speed of the tool when searching for the home position.
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11. Run the control program (G-code)

To run the control program in the language of G-code, you must click on the

button with the image of the folder = ’,

then select the file.

If the file is recognized successfully, the three-dimensional model of the file will

be displayed in the right part of the main window.

) DrufelCNC

G

i ‘igjﬁ P
& : 4 y/— d

—

WORK MACHINE ~ INCH MM
6.125000

GOOF300
GO1F300
M04524000
G00Z3
G00X0v122.975
Z-0.03
¥-0.025729.025
X1.45v32.125
X5.625Y39.7
X ¥
X16.9v56.8
X20.175Y60.725
X20.175¥103.225
X33.875¥103.275
¥39.125v102.15
X42¥101.225
X44.5v100.225
X46.425799.2
X49.3v97.325
X51.4v95.85
X52.9v94.3
X54.575792.275
X56.6v89.9
X57.9v87.425
X61.525788.4

X64.3v89.35
YAS 075VAQ A5

40.525000
-0.030000
0.000000
0.000000
0.000000

a
-
a
-
a
-
a
-
a
-
a

PITTISINEK

LL 0TO 0TO
ERO ERO 0Y0

Home functions

MHE HEONE ‘%AFE

Tool zero
Height probe (mm):

@f

Spmdle control

Speed (rpm}

oﬂhe task: 2 hour, 29 min. 48 sec. 285 ms.
ho completion: 2 hour. 28 min, 57 sec. 913 ms.

D Start

~GENCY

& 3,
'":%@ :
m i nsmp

”@E E

= Manual speed mm/min I
._ 500

X1 X10 X100

*m 4

7:27.374 Spindle rotation counterdockwise
[ 7:27.240 Starting execution
6 70 Connection successful.

¥
240 [0
NV

AN JLx  dLx

15

L

[ L5

L

To start processing, click "Start"
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12. Search tool zero

Height @be (mm): -
To begin searching for a tool zero, set the height of the probe

EIND

used. Next, click == . Wait until the end of the process.
First you need to configure the input port number for the probe. The Z axis is
assigned according to the value found and the height of the probe.

After completing the tool zero search, the tool will return to its original position.

SR

To cancel the tool zero search, click = .

Tool zero
Height probe (mm):

- |-
R 3

Y SER
q‘* A

For the tool zero search to work correctly, you must set the input port number
in accordance with the port number on the controller where your probe is

connected. Set "Invert" so that the "Value now" in the normal state of the Probe

is "Low".
Settings - O x
# Common . Device controller aﬁg Anes settings _:9 Input Ports E:.' Dutput Ports éﬁmﬁ Spindle ‘,.L* Machine size
-y s
Marme Port mumber  Irevert Value now Hak Key Hotkey settings
~ Ctﬂ + A [ Use default keys
~[] Emergency stap i Yas W Active [ None [ use global hatkeys
~[] Smoath stap o O (9] row [0 ione f'l_l 0
=[] Pause [ O ae [ tow ] aione =
~["] Start a D Ao [H] sow [ nione
| [ Probe p Q No 0 Low |
Input port diagnostics
<[] dimiE 7 Yas Wl Active moE mn1[H zE 3E
<[ Limit x- 3 Yes W Active In4[B In5H In6[H 1In7[H
=[] Home X 3 Yes (] Active Ing[® In9(H Ini0[M Inii[m|
In1z[H mn13[H Inl4 @ Inis[H
<[ Limk v+ 4 Yz W Active In16[H In17[H Inis[H In1a[H
L1 dimit - 7 Yes | Adtive 20l Inz1l[@ 220 0230
~[ Home ¥ 7 res W Acte Inz4 0| In250 Inze[H In27[H
[ sk 2 5 Yar W Active Inz8 M| Inza (8| In3o[H In3i (W
-1 timie 5 M res W] Active e Low [ Active 1]
J Apply E Save FaY Cancel
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13. Manual control

Manual speed mm/min_ =,

W% 500 |
This field %! X10 X100 gets the speed of movement of the

instrument during manual operation.
_ - Speed reduction button.

'
_ - Speed increase button.
X1 - 19% of the set speed or minimum speed.

X10 - 10% of the set speed.

X100 _ 100% of the set speed.

The current speed is highlighted in green ( -X100. ),

G
e 4
o o

For manual control, press the corresponding joystick button

Manual speed mm/min_ =5,

WX 500 |
X1 10 X100

*n 4
o|<p [o
S &
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14. Spindle control and cooling

ww - Spindle power button.
% - Spindle off button.
"1 To set the spindle speed, click on the progress bar area.

5':II
[1]

£
=== - Button to increase the rotation of the spindle.

=

b2
%, - Button to reduce the rotation of the spindle.

@8 Tool zero v Spindle control

100 } ':‘j

Speed (rpm)
12453

a."'::
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15. Assignment of coordinates

To reset the x-axis, click the button X To reset the remaining coordinates,
click on similar buttons.

To set your own X coordinate axis, click the digital value of the X coordinate

axis. 'x - 1.2468/5¢|% . In the field that appears, enter the desired value
and click on the button +*. To cancel the entry, click X.

sy

Use the buttons to set more accurate coordinates ' '. To set the values of the

remaining coordinates, use the same action algorithm.

{ JALL
. . 2
To reset all coordinates, click on the button ‘“ZERO_

L&O0TO
To move the tool to zero coordinates, click W2ZERO . To go to the coordinates X0

and YO, click on the button %X0'

WORK MACHINE INCH MM

X 88.783750
N 33.080000
4 12.545625 -
A 12.871875 -
(JALL KEO0TO (GOTO
CZERO | IZERO ‘EHovo
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15.1.Measurement system
The default system of units is millimeters. To set the units in inches, click

INCH MM To set the system of units in millimeters, click INCH MM The current

coordinate system is highlighted in green.

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



15.2.Machine coordinates

WORK MACHINE INCH MM

X 0.746250
Y 0.000000
4 5.000000 ~
A -0.871875

The machine coordinates are the actual coordinates of your axes.
These coordinates are used to define the limits and dimensions of the machine.

If machine coordinates are activated for display, they are highlighted in green

MACHINE ]
15.3.Work coordinates

WORK MACHINE INCH MM

X 88.783750 -
A 33.080000
4 12.545625
A 12.871875

Work coordinates are relative to machine coordinates.
These are the coordinates at which the g-code is executed by default.

If work coordinates are activated for display, they are highlighted in green
WORK
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16. Display 3D model

The code you downloaded is displayed as a 3D model on the right side of the

application window.

HE

To rotate the 3D model, move the mouse pointer to the display area of the 3D

= e L =1
(EX0)

model. Right-click and hold to move the mouse pointer. You can also use
ry = rz '1rI -ery;

. 1 N
additional buttons. L‘_’ﬁ, L 5, L4 %2 . To zoom the 3D model, use

Fa"1 T 1
&+ =) @) @
the mouse wheel or L——d L1, To move the model in the

plane, use the left mouse button.
P |

To turn on the grid, click on the button ~ . In order to turn off the grid, click
;g

on the button = <. Grid enabled by default.
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17.

the folderkf) ,

to G-code.

rt HPGL to G coc

EI{ES D E

amﬂ' Configurations
= =]

r A
I Milling cutter 1 mn
L -

r A
I Milling cutter 2 mn

= mvm Wood

""" I Milling cutter 1

= %um Metal

------ I Milling cutter 2

= mﬂ' Polycarbonate

POC .

Opening HPGL files

then select the file.

To open files in HPGL format, you must click on the button with the image of

In the window that opens, you must select the parameters for converting HPGL

Machlnlng plane

L5

reoA
@x‘r t_ﬁsz L___E'O'rz

Maving

Moving speed, mmjfmin:

Milling

@ Milling speed, mmm,fmin:

Scaling:

| 1 HPGL unit = 0,025 (1/40 mm) ~ |

Tool lifting, mm:

. E

Lower tool, mm:

LrY -

[] At the end, move to the starting position

[Juse step by step

Begin with, mm:

Step, mm:

. 0.5 = 0.5

-

GO0

GOo1

Last step, mm:

& s
- -

Spindle
Turn on and off the spindle
[J1urn offidle (aser mode)

Spindle speed:
el ]

Direction of rotation:
- MO4
w (®) Counterdodkwise

M02
A3 () Clockwise

Cooling: MO8 MO7

[Juse cooling
[Juse additional cooling

=
% Convert to G code
i

I 1
” Cancel
L =

After successful conversion, you will see a three-dimensional model of the file.
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18. Basic parameters of the HPGL file converter

Machining plane
Y =

r_ al al r_' a
1 _5@3{\' Lt - Cixz | vz

Scaling:

| 1 HPGL unit = 0.025 {140 mm) ~ |

Maving speed, mm/fmin;

|

J'e 5\ Milling speed, mm min:
e |
.

T Tool lifting, mm;:
agl I

Lower tool, mm:

L ACIEEE

Machining plane Scaling:
r r

=1 x T o
La@x 1 O [0 |1HPGLunlt=D.DZS[1,|’4Dmm) v|

Moving

Maving speed, mm/min: T Tool lifting, mm: GOO
[300 2 ¥ |5 &
——

Milling

-‘E 5 Milling speed, mm,/min: Lower tool, mm:
i

- L iy e
¥ |30 SIR. AELE =

L3

GO1

At the end, move to the starting position

The plane in which the HPGL file will be executed.

The scale corresponds to one HPGL unit per millimeter.

Tool travel speed without milling. Moving between
milling areas.

The speed at which the tool moves when milling. Model
milling speed.

Tool position when moving to the milling area.

Tool position when milling the model.
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18.1.

[] Turn on and off the spindle

[ turn offidle (aser mode)

Spindle speed:

Rl
24000 =

Direction of rotation:
- MO4
:’:-'-*"-'-'-' (®) Counterdockwise

03

.
A3l (O Clackwise
¥

Cooling: ~Og MO7

[Juse cooling
[use additional cooling

Spindle settings of HPGL file converter

Spindle
Turn on and off the spindle
[ 1urn offidle (aser mode)

Spindle speed:
R
24000 -

Direction of rotation:
- MO4
= '-i'-'-'-' (@) Counterdockwise

_ O3
Al D Clodkwise
»*.«

Cooling: MO8 MO7
[Juse cocling
[Juse additional cooling
The spindle will turn on when the HPGL file starts executing,

the spindle turns off when the HPGL file finishes executing.

The spindle will only work when milling. This setting is
suitable for laser or plasma operation.

The spindle speed while executing the HPGL file. When using
a laser, sets the laser power.

The direction of rotation of the spindle is counterclockwise
when executing the HPGL file. Corresponds to command
M04.

The direction of rotation of the spindle is clockwise when
executing the HPGL file. Corresponds to command MO03.

Cooling will be turned on before executing the HPGL file.
Corresponds to commands M08 and MO07.
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18.2. Use step by step

With the help of "Use step by step" you can set up step-by-step milling (cutting)
of models. This will reduce the negative impact on the cutter.

[Juse step by step
Begin with, mm: Step, mm: Last step, mm:

-t s D s | [ :

seanwith,nm:  After this axis position, the step milling algorithm will start. For

-
-

example after Z = 0.5 mm.

Step, mm: The cutter will move this distance after each cycle through the entire
~ HPGL file. For example, 0.5 mm.
LD““ED'"W: If necessary, you can set a fixed distance for the last step.
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19. Generating a G-code from an image

To open a file in the format (png, jpeg, gif, bmp), you must click on the

button with the image of the folder :‘ﬂfr—:’, or select the necessary file and

transfer it to the G-code field.

In the window that opens, you must select the options for converting the

image into a G-code.

I Generate G code from image - O *
9
Engraving Preview Engraving Color Interval
ol | v
Image Sizes

it

ED

» Image Width [mm} _|
i Image HE|ght{mm}|
S |24-47552447 J

Laser settings

Lazer power Laser beam dlameber {rmm}

! — —
Accelerated movement Accelerated position {mm)
o B
—
Q Engraving speed ! Laser focus (mm)
—— =
., 3 ¥
d% Generate G code Cancel
1 [ i

In the engraving color interval block, you can adjust the color interval.

Engraving Color Interval
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In the Image Sizes block, you can adjust the image size.

Image Sizes

* Image Width {mm) _|
Hy X S
1 Image Height {mm)
e LA Sark] J

- proportional image resizing.

- not proportional image resizing.

In the Laser Settings block, you can configure the laser settings.

Laser settings
Laser power
1000

Ak

@ E
S |8
i3
o
Il
o
3
a
=
§
(bm
a ~
=g
o
m
i}
o
Il
(=%
k=1
a
1%
ERIa=
[=]
=
T
2

adjustment (mm)

(G00) — - accelerated position adjustment

— - engraving speed setting

! - laser power setting - laser beam diameter

— - accelerated motion setting
(mm)

— - laser focus adjustment
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20. Stepper motors

If your stepper motors don't rotate

don't rotate

is rotate

If you doubt the correct connection of ENA + ENA- then temporarily do not

connect it. Make sure your motors spin. The default ENA port is activated on

most stepper motor drivers.

ENA-(ENA)
ENA#(+5V)
DIR-(DIR)

DIR+(+5V)
PUL-(PUL)

L PUL+{(+5V)
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