Laser GRBL tutorial

1. Preparation

Complete the assembly of the engraving machine correctly

The software supports the computer system Windows xp, 7, 8, 10, 11 systems, other
systems please use lightburn or laserweb software

Successfully install the drivers and software required for the communication between the
computer and the engraving machine (CH340/STM32, etc.)

Connect the engraving machine to the power supply and the computer

2. Software description

LaserGRBL is one of the best Windows software for image laser engraving. LaserGRBL is able
to load any image, picture and logo and send it to your laser engraver with just a few clicks.
You can go to the software official website to download the latest version and learn about
software related information: https://lasergrbl.com/

LaserGRBL has limitations in cutting. If you do not require high precision for cutting, you can
use image to vectorization for cutting. If you need a precise route, it is recommended that you
use other software to complete the engraving file and save it as g-code Or a file import
operation that grbl software can recognize.

3. Use of GRBL software

Turn on the black power switch on the control board of the engraving machine, and use
the data cable attached to the machine to connect the control board to the computer. To
install the driver, please refer to the installation instructions in the driver folder. In the
manager, you can see the com port corresponding to the engraving machine. If the com
port is not displayed in the device manager, it proves that the driver has not been
successfully installed. At this time, the engraving machine cannot communicate with the
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Open the laser grbl software program, select the corresponding port of the engraving
machine, set the baud rate to 115200, click the lightning button behind the baud rate to
successfully connect to the engraving machine and communicate with the engraving
machine. The following is a detailed explanation of the functions of the commonly used
buttons in the software interface
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Disconnect: connect/disconnect the engraving machine equipment
Reset: soft reset, clear running records, abnormal status, etc.
Homing: make the x and y axes of the engraving machine run to the lower left corner of
the engraving machine to the top corner of the lower left corner of the machine, stop
running and set the position as the coordinate zero point x = 0, y = 0 (engraving with x, y
axis limiters machine is suitable for this function)
Unlock: When the x or y axis of the engraving machine touches the limiter or the alarm on
the control panel is triggered, the machine will stop running and sound the alarm and lock
the control panel. At this time, you need to press the reset button of the control panel to
cancel the alarm sound , And then click the unlock button on GRBL to unlock the control
panel of the engraving machine to allow the machine to work again

GRBL configuration: Regarding the parameter configuration of the control panel of the

engraving machine, senior technical personnel can open the adjustment parameters, and
generally do not need to adjust by default

2 files

Open file: open the file we need to engrave (support *.nc;*.cnc;*.tap;*.gcode;*.ngc,*.bmp;*.

png;*.jpg;*.gif;*.svg )

Add file: When we open an engraving file, we can click this button to add a file to make
multiple files overlap the engraving
Reload the last file: After we set the pattern engraving parameters, if you are not satisfied
with the engraving parameters set last time, you can click to reload the last file to modify
based on the parameters set last time
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Save(advanced options): When we modify the parameters for many times and the engraving
effect is satisfactory, we can click Save Program to save the file as a code file. Next time, we
can directly open the file for engraving. You don’ t need to set the parameters again, and
you can also save the file. Import files into the offline controller for offline work

3 colors It needs to be changed when using different laser light, the default is blue light,
generally no need to set

4 languages The GRBL software can be switched to different languages, the default is

the language set by the computer .

5 Tools: You can quickly install the 340 driver, the old engraving machine is more
convenient to use this function6?

More: You can visit the official website of the software from here to get more information
and software related information

v ]

COM |COM3 Baud 115200

e Serial port number: select the com port

[Progress e corresponding to the engraving machine

. Baud rate: set 115200
Connect/disconnect device button
Open file button

Start carving

Engraving times

Engraving progress

Code running status

Set the speed of moving each time the button is
clicked mm/per minute

__— Move buttons up, down, left, and right

e ° m Set the distance of each click to move in mm
Q6
< Home button
F14249 o o 100 / Display the estimated time required for engraving
Lines: 31621 | Buffer Estimated
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1 Reset: soft reset, clear running records, abnormal status, etc.

2 Homing: make the x and y axes of the engraving machine run to the lower left corner
of the engraving machine to the top corner of the lower left corner of the machine,
stop running and set the position as the coordinate zero point x = 0, y = 0 (engraving
with x, y axis limiters machine is suitable for this function)

3 Engraving machine unlock button

4 Set the starting point of engraving

5 Move to the center of the frame

6 Move to the lower left corner

7 Engraving pattern border preview

8 Round border preview

9 Turn on the laser

10 Turn on the laser focus

11 Turn on/off the fan

12 Custom buttons (editable code to realize functions)

13 Continue engraving button

14 Stop engraving button

15 After clicking, there will be three pullable progress bars, power=laser power, linear=
engraving density, rapid=engraving speed, use this function to freely adjust these three

engraving parameters in the engraving pattern of the engraving machine
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() Vectorize!

() Centerline
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Dithering Options

Dithering FlovdSteinbers

Direction Horizomtal

Quality 10,000 2 Lines/mm i ]
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Input raster image

Parameter interface

1 Resize: Smooth (HQ Bicubic)-smoothing mode, which makes the edges of the picture
slightly smooth, Sharp (Neares Neighbor)-sharpening mode, which makes the edges of the
picture sharper, generally the default smoothing mode is fine

2 Brightness: adjust the brightness of the picture

3 Contrast: adjust picture contrast

4 White limit: limit the white part of the picture

5 Black and white: accentuate the black/white color

Conversion tool

1 Line-to-line tracking: Divide the picture into multiple lines to carve out, and use multiple
lines to form the picture

2 1bit BW dithering: divide the picture into multiple pixels for engraving

3 Vectorization: Convert the edge of the picture into lines, engrave the outline of the
picture, often used for cutting

4 centerline: centerline carving, transforming the picture into a bone shape

5 Passthorugh: direct engraving, engraving the original picture of the picture, without any
processing, generally suitable for black and white photos such as stick figures

Picture interface

1 Preview: you can preview the effects that can be carved out by different parameters

2 Original: The original picture of the picture, showing the original picture of the picture,
which can be compared with the preview

Functional area
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1 Restore all changes and restore the original image

2 Rotate the picture 90° clockwise

3 Rotate the picture 90° counterclockwise

4 Flip the picture horizontally

5 Flip the picture vertically

6 Crop the picture

7 Intelligently cut the picture, it will cut off the white part of the picture edge that cannot
be engraved with the color.

8 Reverse the color, reverse the black and white
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Target image =
Speed
Engraving Speed 14000 mm/min LA

Laser Options

Laser Mode M4 — Dynamic Power an
SMIH o 0. 0%
S 1000 100, 0% ﬁ
Image Size and Position [mm]
|:| Autosize 300 IFI m
Size ¥ T S
Offset X 0.0 ¥ 0.0 o =
Cancel Create!

Target image
Speed-Engraving Speed: adjust the speed of engraving images, mm per minute, please refer
to the laser instruction manual for adjustment parameters
Laser option-Laser Mode: M3 constant laser power mode, constant laser power mode simply
maintains the programmed laser power, regardless of whether the machine is moving,
accelerating or stopping. This provides better control over the state of the laser. This can lead
to more consistent cuts of more difficult materials.
M4 dynamic laser power mode. When performing engraving work, the laser head must
continuously accelerate and decelerate to follow direction changes. In M3 mode, this will
cause more severe burns and slow down the laser speed.
The engraving effect of M3 mode is that the engraving marks are shallow in the middle, and
the engraving marks on the left and right sides are deep. The engraving effect of M4 mode is
the same as that in the preview. Generally, the engraving in M4 mode is selected.
Minimum S value Maximum S value: Adjust the power range of laser engraving patterns, SO-
S1000=0%-100%, generally the minimum value is set to 0, and the maximum value is set to
1000. When engraving paper and other materials that are easy to engrave , You can
appropriately reduce the maximum S value, for example, set it to S=500.
Image size and position
Automatically adjust size: After checking this option, you can adjust the image DPI value. The
larger the DPI value, the smaller the engraving image size, and the smaller the DPI value, the
larger the engraving image size. This setting is generally not used.
Size: W-adjust the width of the picture, H-adjust the height of the picture, the unit is mm.
Offset: X-the distance of the engraved image from the starting point X axis, Y-the distance of
the engraved image from the starting point Y axis, in mm.
The small button behind the offset parameter: 1-return to zero offset value, 2-automatic
offset, the starting point of the engraving coordinate is the image center point.
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Laser GRBL operation demonstration

1: Use the data cable to connect the engraving machine to the computer usb socket, turn
on the control panel switch of the engraving machine, and power on the machine. At this
time, we can see the corresponding com port of the engraving machine in the computer
device manager.

v @ Ports (COM & LPT)
E STMicroelectronics Virtual COM Port (COM3) /
2: Open the laser grbl software, select the corresponding com port of the engraving

machine, and click connect.
COM[COM3  +|Bad 115200 v &fle—

3: Click the file option at the top of the software, choose to open the file, select the
pattern or code file we want to engrave, or directly drag the file that needs to be engraved
into the grbl software.
4:; After opening the picture file, you can adjust the parameters of the engraving pattern. If
it is a code file, the parameters are generally set. You don't need to make adjustments.
Set the engraving origin directly. After previewing, you can start engraving without any
problems.

3 Import Raster Image m] X

Parameters {Preview | Original

Rezize Smooth (HQ Bicubic)

Brightness

Contrast

White Clip

Conversion Tool
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5: After adjusting the color of the picture and the engraving method, click Next to start
setting the engraving speed, laser power range, engraving pattern size and other
parameters. After the setting is complete, click Create

—_— S ——

Target image n
Speed
Engraving Speed 14000 mm/min (59

Laser Options

Laser Mode M4 — Dynamic Power i |
S-MIN 1] 0. 0% ii
S-HAX 1000 100, 0%

Image Size and Position [mm]

[[) Autosize 300 sl EXIF

Size w [INME | w9844 (O

Offzset X 0.0 ¥ 0.0 3 »%.
Cancel Create!
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6: After completing the pattern engraving parameter setting, we need to focus the laser.
Please refer to the previous description for the focusing method. The engraving material
should be as flat as possible.

7: After focusing, we start to move the laser position to the starting point of engraving
we need (the engraving pattern usually starts from the lower left corner, so generally
move the laser to the lower left corner of the material), after moving to the starting point
we need to set, click 2 to set the origin Button to set this position as the starting point of
pattern engraving, click 3 to preview the engraving, after the preview is complete, click

to start engraving
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8: Set the number of times of engraving. The default is once. Click the start button to
start engraving. You can also adjust if the laser power or engraving speed is not suitable
during the engraving process.
COM |COM3 Baud 115200

Tieo ° Tieo 7 70 7 Tigg 7

lIs 11.00x1 61 (1.00x1G0 [1.00x | Status: 1dle

Filename pic (18)bmp

vl¢ #

ik

Progress { 1

9: After many times of engraving and adjusting the best parameters, we can click on the
file and click on save program to save the engraving parameters as code format. Next
time engraving, we can directly open the code file to start engraving (the engraving
pattern size, speed, power and other parameters are Set when saving)

3 LaserGRBL v4.6.2 - [m] X

Grbl File Colors Language Tools ?

com |cd < Open File

¥ Append File

% Reload Last File

. Quick Save |

L4 Ssave (Advanced Options)

X: 800.000 Y: 919.300
Filename

Progress

&) Grol
[ Send To Machine

W& Send From Position

-322- -
L) ; - T T e re
000 . (Y48 T® < O

Lines: 31621 | Buffer Estimated Time: 4 min 29 sec ‘S [1.00x] [G1 [1.00x] GO [1.00x]| Status: Idle _:

For more information, please visit GRBL software official website or Facebook community
for reading and learning: https://lasergrbl.com/
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Import custom buttons: Right-click on the blank space - "Import custom buttons”, open
the provided U disk data, find the "CustomButtons (function button optimization)" file in
the "lasergrbl (laser grbl laser engraving software)" folder and open it , the pop-up
window appears and click Yes. For advanced use of custom buttons, please visit https://
lasergrbl.com/usage/custom-buttons/ for learning.

1200 ' 400 ! leng ! 1300 oo 11200" 11400 oo 1ago 1z2000" 12200 12400 12800 12800

\_.@J [% @ j;:ll.? (T) W Add Custom Button

- - Lock position (click to reorder)
w ls 1.

Export custom buttons

| Import custom buttons |

| | | CustomButtons (TESEEE(L) gz | 2022/2/24 3:09 GZ 30t 32 KB
T install (E2EE) exe 2022/8/2 9:20 R 5,360 KB
f1 laser grbl user manual.pdf 2022/8/2 15:46 WPS PDF 20 3276 KB

@ HEEHGRBLERFA. pdf 2022/8/5 1749 WPS PDF 35 4,176 KB
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Attachment 1: Explanation of Control Board Interface Definition

12V GND PWM |GND 12V ||1A 1B 2A 2B | 1A 1B 2A 2B
Laser ‘ [aser L(lSCI‘llLaSeI' Lagc]‘l |Y2 Axis| [ Y1 Axis | | X Axis
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Attachment 2: Explanation of detailed parameter definition of control board grbl configuration

Open the laser grbl software to connect to the engraving machine, open the grbl option in the
upper left corner, and open the grbl configuration. You can modify the configuration file of the
control panel (such as acceleration, running direction, etc.) according to your needs. Click to
write, close the window to test

Warning: If you do not understand these configuration files, please do not change the data in

them
# | BH =] By i
$0 Step pulse time 10 | microseconds | Sets time length per step. Minimum 3usec.
$0 Siltkipadifal 10 ey SiltrrpaElus, AEETIEE, EF108060)
81 Step idle delay 25 milliseconds | Sets a short hold delay when stopping to let dynamics settle before disabling steppers. Value 255 keeps motors enabled with no delay.
$1 SHEREGR 25 =t SRR (S, Lk Y SIS, GrofR R SEMNEE A, 18E26512 1)
$2 Step pulse invert 0 mask Inverts the step signal. Set axis bit to invert (00000ZYX).
$2 StkepaRi 0 1] RESFHHES, eEMAIREE (00000ZYX) .
$3 Step direction invert 6 mask Inverts the direction signal. Set axis bit to invert (00000ZYX).
$3 HEEEN 6 8 RERREIES. BSWiiREE (00000ZYX) .
$4 Invert step enable pin 0 boolean Inverts the stepper driver enable pin signal.
$4 Bigrabi-w 0 iRE RS INEE e | MES.
$5 Invert limit pins 0 boolean Inverts thg all of the_ limit input pins.
$5 BRI | NS 0 fRlE | REEFTERGIEASIE.
$6 Invert probe pin 0 boolean Inverts the probe input pin signal.
$6 b B 0 iRl | REFELBASIIES
$10 Status report options 1 mask Alters data included in status reports.
$10 RERE 1 1] HRSREPE AR,
$11 Junction deviation 1 millimeters | Sets how fast Grbl travels through consecutive motions. Lower value slows it down.
$11 PmiBE 1 =% S Grbl EdEEENRE. BENESRISEE.
$12 Arc tolerance 0.0002] millimeters | Sets the G2 and G3 arc tracing accuracy based on radial error. Beware: A very small value may effect performance.
$12 EILE 0.0002 =k BIEERIRESE G2 #] 63 EIliRisEE. +5: IFEIMYEERZmitEE.
$13 Report in inches 0 boolean Enables inch units when returning any position and rate value that is not a settings value.
$13 s ngs 0 RE | EEEHARSEENE IR ER S ST L,
$20 Soft limits enable 0 boolean Enables soft limits checks within machine travel and sets alarm when exceeded. Requires homing.
$20 SRR, BRI RS 0 fiRE ERSTIERNYIRNNE, FEBHRGEEE, FROM0.
$21 Hard limits enable 1 boolean Enables_ hard limits. Inmediately halts motion and throws an alarm when switch is triggered.
$21 | ARG, MEEEIbsyIHES| 1 TRE | SRRSO s TR SR,
$22 Homing cycle enable 1 boolean Enables homing cycle. Requires limit switches on all axes.
$22 DRPSIEEr 1 fiRE SRR, FEMEPEERIIE.
$23 Homing direction invert 7 mask Homing searches for a switch in the positive direction. Set axis bit (00000ZYX) to search in negative direction.
$23 S RS 7 1) BRI ARG, RS (00000Z2YX) PASSEEE.
$24 Homing Iocat_e feed rate 25 mm/min Feed rate to slowly engage limit switch to determine its location accurately. )
524 SUSHRE 25 XM | SASHRESHEREEIRREAX, BUBRESINER, ZTSHHRERRR)
$25 Homing search seek rate 500 mm/min Seek rate to quickly find the limit switch before the slower locating phase.
$25 SRR 500 SXRAH | SHRERPIERIEMENR Ry iR SIBRUFK.
$26 | Homing switch debounce delay | 250 | milliseconds | Sets a short delay between phases of homing cycle to let a switch debounce.
$26 Shngk 250 =t AR EBME MR S —MNEEER, PEECERE).
$27 | Homing switch pull-off distance 2 millimeters |Retract distance after triggering switch to disengage it. Homing will fail if switch isn't cleared.
$27 SRETE 2 =X | EEEEELMEEE S, MBERFRITX, WAREAY,
$30 Maximum spindle speed 1000 RPM Maximum spindle speed. Sets PWM to 100% duty cycle.
$30 AR, mp 1000 iR SAEHESE, 3% PWMISEH 100% G5ty
$31 Minimum spindle speed 0 RPM Minimum spindle speed. Sets PWM to 0.4% or lowest duty cycle.
$31 SNEHEEE, mp 0 iR EEEMEEE, 7 PWMIGEH 0.4% siS{EA=LE,
$32 Laser-mode enable 0 boolean Enables laser mode. Consecutive G1/2/3 commands will not halt when spindle speed is changed.
$32 Bt 0 WiRE SRR, R EWERE, S G1/23 HSASEIL.
$100 X-axis travel resolution 80 step/mm X-axis travel resolution in steps per millimeter.
5100 X2 PRk =k 80 | SKER | XWEDNEE, NEskrihei.
$101 Y-axis travel resolution 800 step/mm Y-axis travel resolution in steps per millimeter.
$101 X ki —=K 800 SIEK Y MRS EEE, DESHRAR,
$102 Z-axis travel resolution 800 step/mm Z-axis travel resolution in steps per millimeter.
$102 ZiZ Mk —=K 800 | H/i=k  |Z WREAIGHEE, Lss=HKeHthei.
$110 X-axis maximum rate 20000 mm/min X-axis maximum rate. Used as GO rapid rate.
$110 XS ER 20000 =i | XEIEAEFE(SHBREGORNHLIRE)
$111 Y-axis maximum rate 20000 mm/min Y-axis maximum rate. Used as GO rapid rate.
$111 ViR AR 20000 =R | YIS AR (S G ORHLIEE)
$112 Z-axis maximum rate 20000 mm/min | Z-axis maximum rate. Used as GO rapid rate.
$112 ZisNIEE 20000 =R | ZEHRKERE(HHEGOMHLIEE) =
$120 X-axis acceleration 500 mm/sec"2 | X-axis acceleration. Used for motion planning to not exceed motor torque and lose steps.
$120 XERRUNEE 500 =SR2 | NEE. AFAEIRRER RS,
$121 Y-axis acceleration 20 mmisec”2 |Y-axis acceleration. Used for mqtion planning to not exceed motor torque and lose steps.
$121 ik 20 =KEA2 | YRR, AFAEdEiURES el
$122 Z-axis acceleration 20 mmisec*2 |Z-axis acceleration. _Used for motion planning to not exceed motor torque and lose steps.
$122 ZEHRONIEE 20 SN2 | ZMNEE. AR aIIRERIC RS,
$130 X-axis maximum travel 500 millimeters | Maximum X-axis travel distance from homing switch. Determines valid machine space for soft-limits and homing search distances.
$130 XEREAITIE 500 =K TR FChEA X MiTiEiEE.  BERRRH SRR ERE A5,
$131 Y-axis maximum travel 200 millimeters | Maximum Y-axis trave_l distance from homing switch. Determines valid machine space for soft-limits and homing search distances.
$131 Yl AR 200 =K BRI Y SRl MR EIR IS i E .
$132 Z-axis maximum travel 200 millimeters | Maximum Z-axis travel distance from homing switch. Determines valid machine space for soft-limits and homing search distances.

$132 ZiHARA TR 200 =X BRRFECRERA Z M. HEyRs AR s NE ==,
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