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Connect the Signal Cables

EBHTEES
Signal for Platform

HLRARES

Signal for Laser and Scan Mirror

HiE
Power
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INTRODUCTION FOR SMART

This is a laser engraving device that is easy to use and easy to learn, the engraving range of the
device can reach a diameter of 100 mm and a height of 80 mm

The user does not need any foundation to read this manual carefully and can quickly grasp the use
of the machine. We also provide a 3D model library for customers to use the exercises.

This equipment uses high-quality laser and motion platform to ensure long-term stable working
equipment. We have been working for more than 24 hours before leaving the factory.

The device is mainly composed of three core components

1. The laser is the core component of the device and has a service life. Therefore, please turn off
the device when the machine is not working.

2. Scanning mirrors and f-theta lens allow the laser to move quickly on the platform so that
beautiful patterns can be recalled

3. The motion platform can be moved up and down so that a three-dimensional point cloud can
be created.
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Machine Test
Turn on the power buttons

E-Stop Power

@ o

The red button is for the platform and the green one is for the laser. In case of emergency, you can
press the red button. The laser will work after several minutes because the laser needs to warm up.

Open the LaserControl software to test the machine.

Press the test button
9| ofa|a|x ﬁq:ba,;;f- |
[

Click the Laser On button to test if the laser is working, and please turn it off when you start to
engrave the crystal.

QY MW oo | @
Frequent [100HZ | [:%e[un ﬂ
Paints: I— Cument ’_ "dis ’_—

% Stop | m

Click the arrow to test whether Z axis can move.

Mirror Range/Voltage Test Z[run)

=i .
Z axis
-~
A

] Up and down
=

HY.pOS

Rlo
A

Rangels) [(7 vilaneta  [25
There is Origin Z buttons which can move the platform to the origin.

il | Origin,z | ‘l i
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The Software Introduction

Points Cloud Generation
» 3D Crystal: Convert the 2D/3D model to Points Cloud with .cad format.
Points Cloud Engraving

» Laser Control: Control the machine to engrave the image .cad into the crystal.

Get the 3d model

To make a 3d crystal, you must have the 3d model first, which we can get them by using the 3d
design software, such as 3ds max. This requires that you have the skill of design or 3d model.

Of course, you can also download them from the internet, such as http://archive3d.net/. | really
like this website indeed, because of more than 45,000 free and excellent models there.

Which format we should use?

We will use the “OBJ” format and it will be better to use the 3d object file with texture, the texture
file always be “BMP” or “JPG”. You will also find the “MTL” file, which includes the details of
the texture.

For example, “D:\3d model\map\c221 heart rose” you will find the files.

A

2jpg rose.mtl rose.chj

OBJ: 3d model file
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http://archive3d.net/

JPG: texture color file
MTL: includes the details of the texture.

Points Generation with 3D Crystal

The 3D Crystal program is very easy to use, but it has many powerful features. For more details
about how to use the 3D Crystal software, please watch the short training video. We will use it to
general the 3d points cloud.

Open the 3D Model File

Click the open button

You will note the formats the software support and “OBJ” file is in the list.

File name: | j
Files of type: |.¢1‘-.II Support File Format ﬂ

Engrave File [*.eng]

WHML File [* wrl]

30 Studio Mesh [ 3ds]
AutoCAD DFF File [*.dxf)
Steren lithography File [7. 2]
‘whavefront abj File [*.obj]
Object File[".off]

Paint Clound File(™ cad)
Order Filef".ard,” iy

Image File(™ jpa.” by

We can find the .OBJ file D:\3d model\map\c221 heart rose\ rose.obj
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Look in: | c221heart rose j £k B~
z"l Marme Date modified Type
.obj 12/06/2021 15:54 3D 0l
Quick access {06
Desktop
"
Libraries
This PC
Network
< >
File name: I rose.obj i j
Files of type: | All Support File Format | Cancel
[~ Open as read-only
»

Add Model
Export Model

or Banlance
Background

Generate Point Cloud
| Fitin Crystal Size |

Rename Model
Hide Model
Delete Model

If you can’t see the model after you have opened it, you can right-click the mouse in the working
area and then click “Fit in Crystal Size”

The Maximize View and Front View will be also clicked to fit the window.
Eile | Edit View Model Tools Help

D@ © > %3 sto|o: e
rose A X T

The orange color box is the size of the 3d model.

The white box shows the size of the crystal, we can change the crystal size by editing the block
size. For example, we use the “558” size crystal just like in the picture below.
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X w8 & A e

Text}

Times Mew Roman ~| |60 -

sy [F sl
Add | Defaut Pos |

Block 1 Template ]

Length(X) |50 mm
Height (Y} 80 mm
Depth{Z) 50 mm

Aoty | Shape |

We can change the direction of the view by clicking the buttons in the picture

CBROXQE WIS Ho8 S
ASG X T %O @by lidh ki

We can also resize the model to adjust the whole size of the model.

Zoom Mode

It is better to resize the model to 90% size of the crystal, so the model will be “inside”.
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How to Add the Text

Type in ”I LOVE YOU?” and then choose the size.

Textl Textl

|T|mes New Roman j | j |'|"|mes MNew Roman ﬂ |?2 j

syl [Exz| iy Elz

love you
e T lo

} 4 1 }

Add | DefaukPos | : |  Defaut Pos |
Option... Option....

Move buttons:

D= B QR 2 wHO T

If you want to delete the text, just select it from the model list and then click the delete button.
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You can select any model from the list

Eile Edit VNiew Model Tools Help
() & VX XL whHIT
Text-2 =Ly G X T 18 gy = 1Y v

D BN |Xe | wHIA 8988
A& X T ¢ :

I love you

I

General the Points

Note: We have two methods to general the points.

B Cut back points
B “360 degrees” whole points.
Which one we should choose? That depends on the user.

» For human face
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We will use the “cut back” which will be more clear to see the detail of the face. If you watch the
face from the back, you will find the model moving alive in the crystal. This is very interesting.
To general the “cut back” points, shortcut F8 or Menu: Model — Generate Point Cloud.

[Model ] Tools Help

Add Model [
Render Mode 3 .
Display Mode 3
Delete Model

Hide Model H

Subdivide Automatically
Filter Duplicate Vertices
Remove Disconnect Region
Reverse Facet Normal

Fill Hole

Fill Gap

Mirror Model 3
Rotate Model...

Move Model...

Scale Model...

Properties ...

Transform Matrix 3

Generate Point Cloud F&
Fit in Crystal for Selected Model C
Fit in Crystal for All Model

Blend Model Ctrl+B

Pointcloud

Paint types

Enhance Detail hd

“Wertex Information

Vertex Num | 220364

Hrightness
Contrast

Giamma

v Create back points

Apply ‘

You can change the Brightness, Bontrast and Gamma to adjust the quality or points number for the
model.

>  For the 3D model

We will use 360-degree points for the 3d model, right click mouse and click “Generate Point
Cloud”
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Config the parameters:

Add Model
Export Model

Color Ajudst
Color Banlance

Background

Generate Point Cloud

Fitin Lrystal s1Ze

Rename Model
Hide Maodel
Delete Model
Deselect All

View From

Render Mode

Properties ...

Hori 0.1 mm Layer Hum |5 Distance |02 mm

Hori: 0.08~0.12 weuse0.1
Layer Num: 3~5, weuse5
Distance: 0.15~0.45 we use 0.2

File Edit Image View Select | CloudPoint |

) e\ ifr? " 360 Point for Adaptive Layer

4

360 Point for Sarme Layer

Edit Image View Select CloudPoint
o Q @™ 32| e 41 d

.

Pl

12/25




Combine the Model Points and Text Points

ile Edit Yiew Model Tools Help

mp=3~ RelEaS SN N
rose-PointCloud 1 A X T L84 & I A
. ______________________}

[MergeModel S

Hame | Type | Vertex Hum. | Triangle Hum. |
Point. . 26385 i}
| Point.. 193398 0

¥ Point Cleud

[~ huto delete the origin mesh 0K | Cancel

Orange color box shows the result of the combination.

You can rotate the points of the model.
b= E ° 3Q::ﬁﬂ§tﬂ =
[MergeaModel -1 <] Agdr X T
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You can see the combined points from the model list.

File Edit View Model Tools Help
L Vo Lat@hIP D
|MergedMudeI—1 JAQ? @ X T

rose
Text-2
Heee-HeintGloud—t—

4

CAD Points Export

Export the points cloud with “cad” format.

Click the Menu: File — Export — Cloud Point File

(Eile| Edit View Model Tools Help

v a8 e [QF Q3¢ (@)
Open... Ctrl+Q &
- ¥
Save Ctrl+5 jl% E@j x T v
Save As..,
Tt 3
Export L 20 Model File Cirl+F
=o)L= Cloud Point File

Fosition File

Exit

Note: Change the file type to “All Files”, and rename the File name to add the “cad” extended part.
Then Save.

Fl rep

File name: |F'|:|ir|tClu:-u-:| 1.cad j Save
=l

Cancel

Save as fype: |}-'-.II Files {~.7)
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Engraving to Crystal: Laser Control

Know the direction

B X: LEFT TORIGHT
B Y: FRONT TO REAR
m Z: DOWNTO UP

Open file

Open file

File View Rotation

Machine Test Sculpture Help

Crystal Setup

Change the file format to .cad

We use “558” size crystal, press X/2 Y/2 Z/2 to set the center position.

[ Modify the Paramete

Crystal Position (mm)

Crystal Size:

ﬂ Add crystal

Origin [ Glass Size|fos. Center
¥ [21.5 50 25 1z
T |25.2 50 40 1z

| | / Upload Pos. X Upload
z [119.5 50 o5 /2 ||:| |1|:uJ

....................................

Cancel
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View Direction

File View Rotation Crystal Setup  Machine Test  Sculpture  Help

% |2 ¥ w|o|o|e]|x|«|x| @|+|e] |

Put the crystal on the platform. (Page23 Q:Where should we put the crystal on the platform?)
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Press the Start button

[ ]

Cryztal align

Total Num= |1 Finizhed MNum= |0
Row Nums 1 Row Distance |[g
Col Mumz 1 Col Distance |0

N} = (111 -|_
I Stop 4t Uploafl Pos.

Start Tothl Points 220381
lCuzkent Pointz |0
Point Speed |0 N/Min
h : m

‘ Used Time 00:00: 00

Left | Total |

CPU Speed 2811, ThHz

You can see the speed when the machine working.

Sculpture Control
[~ Stop At Upload Pos.

Start Total Foints 220381

Current Pointsz |0

Point Speed |” N/ Min
h ' m

Fezet Uzed Time Q0:00:00

_!I Left | Total
CPU Speed 2811. TMHz
Cloze

The total engraving time is about two minutes.
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2D Photo Picture

3D Crystal -> Laser Control

NOTE: The quality of the picture is very important which will determine the final engraved result.

2D Points Generation

Open 3DCrystal

Open files
File Edit View Model Tocols Help

1= =

-~

Choose Files Type: Image files ----- Open “2.jpg”

Date modified
& 2.jpg 2011/10/17 20:38

< >
File name: | j Cpen |
Files of type: |Stereo lithography File (" stl) j Cancel |

All Support File Format
V3E File(".v3e)
Engrave File (".eng)
VRML File: (*.wri)

3D Studio Mesh (" 3ds)
AutoCAD DXF File (*.dxf)
Stereo lithography File (" stl)
Wavefront obj File {*.obj)
Object File(.off)

Paint Clound File(” cad)

Order Filel .ord, |
Image File{* jpg.” bmp)

Fitin Crystal Size-------- Generate Point Cloud
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Add Model H]
Export Model

Color Ajudst
Color Banlance

Background

Generate Point Cloud

Fit in Crystal Size

Rename Model
Hide Model
Delete Model
Deselect All

View From ¥
Render Mode >
Properties ...

Menu Bar: Image---Image Size

B TexturgEet
File Edil

Image |View Select CloudPoint

(Graverale .

Image Size

Rotate b
Burn Tool

Dodge Tool

Clone Stamp Tool

Auto Levels

Auto Adjust

Change the size of the picture then click OK.

Image Size >
Pizel Size
Width [354 [pizel ¥
] Cancel
Height [348 [pixel |

Document Size

Width [45 i [mm Ea|
Height [44.26 [mm ﬂ]
=

Resoluti |2EIU |dpi

¥ Constrain Froportions
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Hori [0.09 mm Layer Hum |5 Distance IEI.3 mm

Hori: 0.08-0.12  Layer Num: 3~7, Layer Distance 0.2-0.45

Generate CloudPoint:

Method 1: Click

File Edit Image Wiew 5Select CloudPoint

o oo e |®m e EI

Method 2:

7 Texture Edit
File Edit Image WView 3Select

BGEESRE-N - R

CloudPoint
360 Point for Adaptive Layer
360 Point for S5ame Layer

You can adjust the brightness and the contrast to decrease or increase the point number.

Note : The max size of the image is about 90%~95% size of the crystal.

Click to save CloudPoint.
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B Texture Edit
File Edit Image Wiew GSelect CloudPoint

o o|e e e

Export the points.

File | Edit View Model Tools Help
New Ctrl+N
Open... Cirl+0
Save Ctrl+5

Save As...

Import 3
Export 3 30 Model File Ctrl+E
Recent File Cloud Point File

Position File

Exit

File name: |Pn:ninth:nuu:| 1.cad j Save

Save as type: |,‘1'-,|| Files %) j Cancel

Engraving to Crystal: Laser Control

Open cad file in LaserControl

@lo| | #]a]o] o|«|a|x]

Type the size of the crystal, press X/2 Y/2 Z/2 to set the center position.
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[ Modify the Paramets

Crystal Position (mm)

ﬂ Add crystal

Crystal Size:
Origin [ &lass Sizeffos. Center
y [21.5 50 =5 e
i a0 40 /e
| | ! Upload Fas. X Uplaoad
z [119.5 50 25 e ||;| |1|:||:|
14 Cancel

Click the light button and press the Start

Crystal align

Total Nums |1 Finished M
Row Nums 1 Row Distaru
Col Nums 1 Col Distanc

Sculpture Control
op pipad Pos.

Start Tbtal Points |

bedar rent Pointsl

Point Speed 0

1

Used Time ]}

Left | Tc

CPU Speed I
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Q:Where should we put the crystal on the platform?

A: Confirm the crystal position by carving a rectangle on a black paper.

1. Put black paper on the platform

2. Create a rectangle of the same size as the crystal in LaserControl.

IENEN View Rotate Machine set
Oper. .. Cirl+0 z

Create rectangle -

Exit I
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Add rectangle

Copy nums:[T

deltz: 0.5 i

Size X: |50 )

Size Y: [BO b delty: 0.5 T

point dis. |0.08
0K Cancel ‘

3. Setcrystal size Zto 0.

SCr1ImEnay poElT1OnUmlllimeTtear )

Select erystal || ﬂ B
Origin Glass Size Foint center
x| 50 25 xe |
T &0 140 12
z | 0] o /2
0E
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4. Click “Start”

Crystal align
Total rnuma |1 Finizhed rmms

row nums 1 row distance |20
col nums 1 col distance |20

Sculpture Control
ad Pos.

Start Thtal Points=
@urrent pointz

Foint Speed | N/ min

h : m

Re=et Tzed Time |

water status | door ztatus

(] O O
Cloze Cpu Speed li

There will be a rectangle on the black paper, which is where the crystal is.
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