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LASER CUTTER 101

PARTS OF LASER CUTTER
EXAMPLES OF STUDENT CREATIONS
SAFTEY CONCERNS

FIRE SAFETY
APPROVED MATERIALS
NON-APPROVED MATERIALS
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Laser Cutter Parts

Computer
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Laser Carriage

Z-axis buttons
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Don’t look at @
the laser for an /
extended period

Only use materials
approved by BeAM

1 Stay for the
& ENTIRE TIME you
use the cutter

90 MINUTES MAX

@ No PVC or Teflon —
Y they release
harmful gases!




In case of fire:

Grab fire blanket Open the door Lay blanket on bed Close the door Get a staff member




Approved Materials

L BeAM provides the following materials for free:

Plywood (’&" and 7"

thicknesses) CEIte el

Clear acrylic (s " and

%" thicknesses) Sl {221l

You can bring in other materials (paper, natural rubber, felt)
but you MUST get them approved by BeAM staff.
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Materials to Avoid

X

X

No PVC or Teflon Laser cutter will not cut metal

Cannot be bigger than bed of laser cutter:
Consult with BeAM staff about any material
Murray: 32" by 18" not provided by BeAM

Hanes: 48" by 24"
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BE A MAKER SETTING UP ILLUSTRATOR
- 4 ILLUSTRATOR QUICK GUIDE
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(O i
BE A WAKER 3 MAIN FUNCTIONS OF LASER CUTTER

VECTOR VS RASTER
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Digital Design Tools

Ps

Photoshop CC

2017 Release

© 1990-2016 Adobe Systems Incorporated.
All rights reserved.

Artwork by Amr Elshamy
See the About screen for details

Reading preferences...

lllustrator and Photoshop are both part of the Adobe Creative Cloud Suite.
Don’t have the Adobe Creative Cloud Suite? Download it for free: adobe.unc.edu
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http://software.sites.unc.edu/adobe/

Set Up Illustrator

Inches

* Open Adobe lllustrator and start a new document
e Always choose ‘Art and lllustration’

e Set the unit of measure to INCHES
* Murray: Set the size to 32in wide and 18 in tall.
* Hanes: Set the size to 48in wide and 24 in tall.

* Under pre-sets, click ‘advanced options’
* Color mode: RGB

* Resolution: 300 pixels/inch
RGB Color

High (300 ppi)

OR use the template provided at
www.beam.unc.edu/resources !

LAST NEXT



http://www.beam.unc.edu/resources

[llustrator Quick Guide from UNC Design Lab

Hlustrator Quick Guide

- - =)

WHAT IS ILLUSTRATOR?

Adobe lllustrator is a desktop graphic design program used to create both print and digital designs,
including logos, posters, banners, flyers, and billboards. It is a standard program used by graphic
designers to create professional designs and branding.

KEYBOARD SHORTCUTS
Use Ctrl on PCs and Cmnd on Macs

Ctrlz Undo Ctrlc copy Ctrlr shows ruler A  White arrow
Ctrl + Zoomin Ctrlv paste Ctrl “ show grid V Black arrow
Ctrl - Zoomout Ctrl f pasteinfront Ctrld transform again T Typetool
HOW TO

1. Create text go.unc.edu/Bp2c?

2. Draw basic lines and shapes go.unc.edu/o6TQf

3. Place images go.unc.edu/y2BKx

4. Use the graph tool go.unc.edu/i2SPt

’n@ @RBHouseUL El I P IC UNIVERSITY
Chat us at library.unc.edu/house LIBRARIES

Drop-in help available at the front desk of the UL.

@ S gggcnapelHmUniversityLibrary DESIGN LAB

BASIC TOOLS

Black arrow (Selection
Tool) moves, resizes,
and rotates objects

Pen Tool creates anchor
paths along straight and
curved paths

Text Tool creates and
edits text

Shape Tool creates rect-
angles, ellipses, stars

Artboard Tool edits
shape/size of document

White arrow (Direct
Selection Tool) moves
individual anchor
points

Line Tool creates lines
and arcs

Brush Tool draws paths
and shapes

Graph Tool creates
graphs and charts

Fill/Stroke Colors




Beginner Projects

*Click any project below to access the guided instructions

Jigsaw Puzzle Keychain Trinket Box
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https://beam.unc.edu/files/2018/10/BeginnerProjectsLC-Puzzle.pdf
https://beam.unc.edu/files/2018/10/BeginnerProjectsLC-Keychain-1.pdf
https://beam.unc.edu/files/2018/10/BeginnerProjectsLC-Trinket-Box.pdf

5! (GN- 3 Main Functions of Laser Cutter

Vector VECGLOF Raster
Cutting EEehnING Etching

Cuts all the way through Thinly etches or “scores” Etches graphics with
the material the material gradients onto the material




Vector vs. Raster

Vector: things that will score or cut Raster: things that will etch back and forth

e Line thickness =.001 in * Line thickness # .001in

* Line colors = RGB red, blue, green, * Line colors = anything other than those 8
yellow, black, cyan, magenta, orange RGB colors (e.g. CMYK, RGB purple, etc.)

Veoor Raster

LAST NEXT




Vector Graphics

Digital image made of paths determined by mathematical
statements

BOTH of these things must be true:

: It uses only the following colors:
Its line
thicknesses
are equal to RGB red, RGB blue, RGB green,
Ogl” , RGB black, RGB cyan, RGB
. magenta,

]




Raster Graphics

Made of squares of solid color called pixels

At least one of these things is true:

7~

Its line
thicknesses
are not equal
to .001”

~

s

It uses colors from outside the
laser cutter’s list (e.g. CMYK
colors, RGB brown or RGB purple,
etc.)

A




POWER & SPEED
POWER AND SPEED DEFINED

POWER AND SPEED EFFECTS

READING THE POWER & SPEED BOARDS
BALTIC BIRCH PLYWOOQOD SETTINGS
ACRYLIC SETTINGS

CARDBOARD & BRISTOL BOARD SETTINGS
USING THE POWER & SPEED BOARDS
DETERMINING ORDER

SETTINGS IN ILLUSTRATOR




Defined for Laser Cutting

Power = a percentage Color Mode Power GSpeed
of the laser’s @ Black RastfYect h0.0% 100% 1000 Off
maximum output @ Magenta Rast/Vect 100% 5.0% 1000 Off
Yellow RastfYect 1002  50% 1000 Off
ISpeed - hOW f.aSt the @ Cyan RastfYect 1002  5.0% 1000 Off
aser carriage Is
traveling @ Green RastfYect 60.0% 100% 1000 Oft
& Red RastfVect 1002  b.0% 1000 Off
& Blue Rastf¥ect 1002 1002 1000 Off
W Orange RastfYect 1002  5.0% 1000 Oft

LAST NEXT



ER . | ﬁE Raster & Vector Power/Speed Effects

Vector imageS' cutting vs. etching Raster images: lighter vs. darker etching

———— e —_—

Power and Speed Settings:
~ Vector "

' Power and Speed Settings:
| Raster

.\~,- A Naey

MENU | LASER 101 | DESIGN | POWER & SPEEL



Reading the Power & Speed Boards

P40/S100 PS0/S100
=
== ] e

 P90/S100 P100/S10

Power and Speed boards can be found on the wall

next to the laser cutter in the Makerspace as well as

on the following pages for you to access at home

Top output is for raster at that power/speed -m:‘
Bottom output is for vector at that power/speed |

Some speeds are not recommended because of how

long they will take.

LAST NEXT



Baltic Birch Plywood (0.121" or 0.2557)

 Baltic Birch Plywood Thickness 0.2557/6.48mm
[Pm/smo P20/5100 Pso/smo PAO/S100 psolsmo'

. P90/S100 | pmorsmo\ ‘poo/smo P70/smo ao/smo P90/S100 pmo/smo

 P100/S60 PIOOISﬁ m-o’““ "H’o’ & e 7° ma m‘a

5% oo 'T%F -
0 . P100/S1S Pmolsm

recommended
~ for rastered content

R O SR SR

e 'mom mnm p1o0rsz
~ Not reodmmenaed farmtmd con

mwss pmolﬁ




Acrylic (0.121" or 0.255")

Acryl|c Thlckness 0. 121 13. 09mm i

;PIOISIOO P20/S100 _ P3OISIOO P40/S100 PSOISIOO,;

:PBOISIOO P9OISIOO Pl

PIOOISQO PlOOISBO PlOOIS70 P100/S60:

| P100/S40 P100/S30

P100/S5 ; P100/54 § P100/S3 p100/sz ~ P100

Not recorﬁmended for ragtered or vector gﬁonte’n;

LAST

o Acryllc - Thickness 0. 255 ‘16 48mm " -; ‘
[PIUISIOO - P20/S100 P3015100 P40/S100 PSOISIOO

P90/ 5100 100/5100

P100/390

-
§

P1001540 PlOO/S30 PlOOISZO 5; .

x: i : 3
} : :

| e JL=nn
P100/S4 ; P100/S3 ~ P100/S2
Not recommended for rastered cont_‘gr-;;_

E»PIOOISS

-.? : g -
WA S
|

s | | WG ]

NEXT



Cardboard & Bristol Board




Using Power & Speed Boards to Plan Ahead

In order to save time, determine your Black
initial power and speed settings before Magenta
you get on laser cutter.
Yellow
You can do this using the Power/Speed Cyan
) Color Mode Power Speed
Boards from previous pages or use the B
boards in the Makerspaces next to the @ Black Rastiect  50.0% 100%
Laser Cutters. Red # Magenta RastVect  100% 5.0%
Blue Yellow RastfVect 10025 hH0%
Orange @ Cyan RastfVect  100% 5.0%
W Green RastfVect 80.0% 100%
W Red RastfVect 100%  6.0%
W Blue RastfVect 100% 100%

& Orange RastfVect 100% 5.0%

I —
LAST NEXT



Determine Order

You can decide what order to cut or etch
things by choosing what order the colors go
in.

Black: Power
100, Speed 60

It is better to raster or etch things before
cutting. Cutting can cause pieces of material
to move around, affecting later rasters.

Green: Power
100, Speed 80

For example: If you were to cut out the red
part of the keychain on the right before you
etched the BeAM logo and wording, the
keychain would be separated from the
larger piece of wood and can move around
while the rest of the design is cut.

@Red: Power
100, Speed 8

Record the order for vyourself so you
remember it!

LAST NEXT



To get to Power and Speed settings:
* Open lllustrator file on
laser cutter computer
* File = Print
* Click ‘Setup’
e Click ‘Preferences’

= Print X
General

Select Printer

< >

Status Ready [IPrnttofile | Preferences
Location

Comment: Find Prrter..

Page Range ﬁ

®A Number of copies: [1 15

Settings in Illustrator

File Edit

Object =

Materials Database

Color
@ Black
@ Green
& Red

Yellow
& Blue
¥ Magenta
@& Cyan
& Orange

Mode
RastVect
RastVect
Vect
RastVect
Vect
RastVect
Rast/Vect
Rast}Vect

Manual Control

Power Speed
100%  80%
30.0%
100%
50.0%
100%
75.0%
30.0%
100% 3.0%

Print Direction

[ Normal

™ Frame Rasters

Image Density

=
v

Image Enhancement

A

-
AN
LA =

[Quality]

Engraving Field

Dithering

& Halftone
" Error Diffusion
" Black and White

Disabled v

1 O Contrast
Definition

[Mhroughpug O

Density

Cancel

-2*:2 @ 42% (RGB/GPU Preview]




ULS SOFTWARE

B infn]
B— m—
A— m—
?_ ——

ULS SOFTWARE

DOWNLOAD ULS SOFTWARE

Z0OM VIEW

FOCUS VIEW
RELOCATE VIEW
DUPLICATE VIEW
ESTIMATE VIEW




Downloading the Software

UNIVERSAL

ULS = Universal Laser System Software LASER SYSTEMS INC.

UNC BeAM

Hanes Art Center or Murray Hall

ULS UCP (Laser Cutter Control Software)
Standard Operating Procedures (SOP):

Access step-by-step instructions on downloading the "
ULS SOftwa re from BeAM USing the fOIIOWing Iink: Universal Laser Systems offers its Uniyersal Control

Panel software as a free download on its website. This
software is used to position and duplicate your design,
as well as determine power, speed and PPI settings in
preparation for cutting. Downloading and using this

https://beam.unc.edu/files/2019/01/LaserCutter So andesmaie o 1 . et acualy eting on e
ftwareSOP 01012019.pdf

Download and Installation

Begin by downloading your software. Navigate to ULS'’s
downloads page at
https://www.ulsinc.com/support/software-downloads.



https://beam.unc.edu/files/2019/01/LaserCutter_SoftwareSOP_01012019.pdf

Zoom View

ap Viewer System 0 Diagnostics
VL56.60 Control Panel 5.38.57.50  VL56.60 Document, 60V CO2 [10.6p)

.o
m .
ZO O VI e W b 7[5 1389. Demo_Keychain-LaserCutter | ~ B} 1389 of 1558 | 38( —1s SCELIRUE  Tue 24 Jul 2018, 5:24pm Copies: n Runtime: 0:00:00

w 9 w2 10 w2 "

inches

-Can magnify specific part of design

-Can be helpful for small details B; A M B= A M
BETMAKER_ \s;:hmmsa

BE A MARKER

—_ —
Settings
e —
Close

QO Type here to search




Focus View

ap» Viewer System . Diagnostics

FOCuS VIeW: VLSb.60 Control Panel 5.38.57.50  VL56.60 Document, b0V COZ [10.bp)
-Controls the x and y position of the laser carriage. T e e _,

-Click on a point on the screen and the laser

carriage moves to that point on bed.

B=AM B=AM

BE A MAKER BE A MAKER

11.342", 6.403" -
B

-When laser cutter door is open, a red light will

|
show where the laser is pointed |

I x: 32.000"
y | ) Y:  0.000"
| z -0.013"
|
|
|
|
|

-Helpful for determining where your design will

R: 9.600"

actually cut on the material.
-Click on all corners of your design to make sure

your design fits on the material.




Relocate View

ap Viewer System . Diagnostics

.
L]
Re I O Ca te V I eW . VYLS6.60° Control Panel 5.38.57.50° VL56.60 Document, 60% COZ (10.6p)
7158 1389, Demo_Keychain-LaserCutter | - ‘ 1389 of 1558 } = ST Tue 24 Jul 2018, 5:24pm Copies: n Runtime: 0:00:00

-Allows you to adjust placement of your design.

-Helpful in conjunction with the nozzle tool — if you

find your design doesn’t line up on the material, B = A M B A M CR

@9
_ o _ BE A MAKER| | BE A MAKER | ,j €
click and drag it with the relocate view. ‘ ' -
L-ook at rulers on both the screen and the laser oD B ML Aeean

i i 1 | A [ A K i xma
cutter to make sure design is placed where you _. N )L B r e 8

Kl undo

Wa nt it tO be. - ] To Pointer e

-Can choose ‘To Pointer’ button to snap design to Setings

Close

location of the laser carriage.




Duplicate View

Duplicate View:

-This tool allows you to duplicate your design.
-Put in how many times you want to duplicate
along the x axis, and how many times along the y,
and it will do so.

-For example: 3 along x and 3 along y means you
will get 9 of your design arranged ina 3 by 3

square.

“» Viewer

Zoom: 100.0%

€@ e

System

Diagnostics
VYL5b6.60 Control Panel b.38.57.83  ¥L56.60 Document, 60W COZ [10.6)1)

WEERTE Mon 14 Aug 2017, 1:42pm

£
g, ——
=iz
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z
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Estimate View

. o U Viewer System \ C — v &
Estimate View: B — € X e —_€S aéeWRBhp.
d \II ‘l
File: "8 1546 of 1} & . Copies: [l  Runtime: [JICEIETIN
w

-Predicts how long your job will take to run. . ETCTES Estimated Job
Completion Time

| .

Remember there is a 90 minute limit for all

students using the laser cutter.

-Required that you click ‘Start” on the timer

before each job to check the time.

-If colors are greyed out at any point in any

of these views, something’s wrong

Zoom: 565.0%

€. €. nitializing...




TOOL PREP & CUT

VERIFY CUT WITH BEAM STAFF
TURNING ON AIR FLOW
FOCUSING THE LASER
CLOSING THE GLASS DOOR




Verifying your Cut with BeAM Staff

* Before you can use the laser cutter you must have
your lllustrator file approved by a BeAM Staff member.

* Verifying the illustrator file will reduce common errors
associated with laser cutting to save time using the
laser cutter.

 Reminder once you are on the laser cutter there is a
90 minute time limit on the machine per person

 Make sure to check out our Laser Cutting FAQ. page



https://beam.unc.edu/resources/

Turning on Air Flow

MURRAY HANES

ENSURE

ALL
VENTILATION
IS ON
BEFORE
OPERATING
MACHINERY

1. AIR VALVE

2. EXHAUST
3. MAIN EXHAUST




Focusing the Laser

Focusing the laser makes sure the laser is right Using the calibration tool, slide it under the
height for working with your material the way front of the laser cutter carriage until notch
you want it to. rests just under carriage.

LAST NEXT




Closing the Glass Door

Make sure to close glass door properly before beginning your cut. If the door is not properly
shut the laser will not cut, it will outline the path in safe-mode using the red laser as an outline.




LASER CUTTING PROCESS

LASER CUTTER 101

Parts of Laser Cutter
Examples of Creations
Safety Concerns
Approved Materials

Non-Approved Materials

DIGITAL DESIGN

Download Adobe lIllustrator
Download Photoshop
Setting up Illustrator
[llustrator Quick Guide

Beginner Project Guides

3 Main Functions of Laser Cut.

Vector Vs. Raster
Vector Graphics

Raster Graphics

POWER AND SPEED

Power and Speed Defined
Power & Speed Effects
Settings for Power and Speed
Material Boards - P/S Settings
Baltic Birch Plywood Settings
Acrylic Settings

Cardboard Settings

Bristol Board Settings

Using the Power/Speed Boards
Determining Order

[llustrator Settings

ULS SOFTWARE

Download ULS Software
ULS Software

Zoom View

Focus View

Relocate View
Duplicate View

Estimate View

TOOL PREP & CUT

Verifying your Illustrator file
Turning on airflow
Focusing the laser

Closing the machine door
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