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4.7 Prepare for Laser Cutting )
Introduction
Laser cutting can be much faster than other fabrication methods, but can only
produce flat parts. By adding pins (aka tabs / fingers) to your design, you can
create parts that can be easily glued together to create strong 3D objects.
por
Before starting on this chapter, be sure to complete Chapter 1. You will
minimally need to know how to sketch and extrude before you start.
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Simple Box
For this first exercise, we’ll be creating a simple box. =
New Design
From here on, we’ll be using the Onshape software. Open the Onshape website
and login. We’ll be creating a new design. Go ahead and click...
.. select “Document...”, and give it a name (eg. “Laser Cut Exercise 1”). You
should now be in the Part Studio, which looks like this...
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Selecting a Surface (Back Panel)

We’ll start by creating the back of the box. As before, we’ll need to start by
selecting a surface to sketch on. There are 3 default planes available for us to
select (Front, Right, Top). For this exercise, I’'m going to choose Front.

Click on the surface to select it (...it’ll turn orange), then click...

£ Sketch

You’re now in the sketch mode, and the tool bar will change to show the sketch
tools...
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Sketching (Back Panel)

The back panel of the box is basically a
square, so we’ll start with that. Draw the

100 >

following using a rectangle (...any type of
rectangle will do)

100

Dimensions (Back Panel)

After you are done sketching, set the
dimensions accordingly.

Click on the Dimensions button... | ¥

...then click on the drawing to set dimensions.

* Click on the vertical line and set the length to 100mm
* Click on the horizontal line and set the length to 100mm

If you have done all of these correctly, there should be no blue lines or points

remaining. The sketch is now “fully defined”.

Sketch 1 X

Extrude (Back Panel)

When laser cutting, the thickness is determined by our material. For this
exercise, I will assume that we are using 3mm plywood, but you should measure

your actual material thickness and set it to that.

Select the sketch and click the Extrude button,

Selecting a Surface (Left panel)

Now we’ll need to add the left panel. Select the left

surface of the back panel and start a new sketch.

As it is quite thin, you may need to zoom in to select it.

(=l

and set the thickness.
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Sketch and Dimension (Left Panel) 100~ s
Draw the left box as follows. %
Pay close attention to where the left edge of the box e
is located; the box should overlap the back panel. P
Extrude (Left Panel)
The extrude step is different from before. Two important differences...
e The extrusion should be a “New” part, and not an Addition to the first
part.
e The new part should overlap the old part; you’ll likely need to change the
extrusion direction for this.
Extrude 2 x
Solid Surface Thin
New Add Remaove Intersect Chck the arrow to
Faces and sketch regions to extrude SWj.tCh extrusion
Faces of Sketch 2 / direction
Select “New” Blind - A
Depth 3 mm
Direction \
Sharting et Set the depth to
- a your material
Symmetric thickness
Oraft
Second end position
If done correctly, you should see two parts in the parts list, and the two parts
should appear in different colors with a slight overlap.
~ Parts (2)
& Part 1 ’ »
] Part 2
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Right Panel and Front Panel Lo
Repeat for the right and front panel. All panels are 100mm x 100mm. %

If done correctly, you should now have 4 parts in your parts list, and the parts
should look like this...

~ Parts (4]
] Part 1
] Part 2
] Part 3
] Part 4

Plane (Bottom Panel)

For the bottom panel, we do not want it to be flush with the bottom of the box. It
should be slightly raised (...makes it stronger). For this, we’ll need to first create
a new plane before sketching.

Select the bottom surface, the click the Plane button. =

Set the new plane to be 3mm from the bottom surface, and change the direction
so that the new plane is inside the box.

Plane 1 X

Entities

Face of Extrude 4
Offset £
Dfiset distance 3 mmi
Flip normal
) §
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Sketch and Dimension (Bottom Panel) s

Select the new plane and start a sketch. plissT 100 ————» ] S

Draw and dimension as follows.

100

|
Extrude (Bottom Panel)

Extrude the bottom panel. Make sure it’s set as a new part and the extrude
direction is upwards.

If done correctly, you should now have 5 Front

parts and they should look like this...

Add Custom Features
Click the “Add Custom Features” button. -

Search for “featurescript laser”, then...

| Add custom features X

Add custorm featires X Current document Other documents

Click this... £

Current document Other documents “ ¢ FeatureScript Laser... i E

. = V44
Y featurescript laser ‘/C{ | ...then this

|—| FeatureScript Laser Joint... {EB} Laser Jaint )

_imd ¢ V441 [Inprogress o
&L‘ Laser Joint I-o

A, ..  FeatureScript Laser Joint
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Now search for “featurescript auto layout”, then... Lo
[Dn
Add custom features 5 Chck thls Add custom features X o
o Current document Other documents
Current document Other documents E tureScriplAuto—E
. ea
. E ...then this A < V3Ll P
Y featurescript auto layout
— FeatureScript Auto Layou...
|_;.I 4 311 Inprogress v {@} Auto Layout
FeatureScript Auto Layout (AL} Auta Layout
# vail
FeatureScript Auto Layout - C...
Start
You should now see the two new features in the custom features dropdown.
# [-E-} v Search tools... |ait/~c
J,g Laser Joint
!-§| Auto Layout
[-E-] Add custom features
Add Pins
Click the “Laser Joint” feature from the custom features dropdown.
PRRITRS @ . . Laser Joint 1 x
11 Search tools... altf~c Click this. ..
: 4 Single Automatic
J,g Laser Joint 4 . ///’
...then switchto ——
= . Select parts to Join |
|AL| Auto Layout automatic
r__-‘ Number of pins 5 y
i+ 1 Add custom features T
o4 Adaptive pin sizing
Add allowance
Edge offset
Pin face offset
Corner overcut °
Pin chamfer/fillet N
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Select all the parts; you should see the pins added automatically. Adjust the s
number of pins as you see fit. Click the green tick when you are done. o
o
Lasar Jaint 1
Single Automalbic
Part 4
Part 1
Part 2
Part 3
Part5
Fumiber of pins
Adaptive pin sizing
D:\:l:! allowance
Edge offsot
Pin face oflset
Comer overcut
Pin ehamfer/fillet
Layout Parts
Click the “Auto Layout” feature from the custom features dropdown.
e Auto Layout 1 X
# '+~  Search tools... jalt/~c -
Thickness of materia
»l[’ Laser Joint Click this... +Tdth 1500 mm
|E| Auto Layout __then set Cut sheet helght 1000 mm
T A G R accordingly. Spacing 5 mm
Multiple copies
. . Assign oriented faces
The thickness should be set according to your
material thickness. The “sheet width” and “sheet Set rotation increment
height” can be set to the dimensions of your raw Show cut sheet sketches
material, but it is not strictly necessary to do so. o o
: . L
Click the green tick when done.
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Generate Drawing s
Click the “Insert new tab” button... o + [ Part Studio 1 S
o
...then select “Create Drawing”, and set the following...
Create Drawing: Drawing 2 1) Custom template X
Existing templates Custom template ‘/ 2) 1ISO
Standard ANSI @ ‘/ Border |nclude Do notinclude
Language Titleblock |nclude Do notinclude
Units  |nches Millimeters agt and inches 3) SiZEI AO and 4) “DO not include”
Decimal | . 4(12.36) comma (12.34) Millimeters for both Border and
SRR ' Title Block
Projection
E ]
Optlons Third angle {ANSI) First angle (1ISO)
— 5) OK!
No views \
Cancel
Once you are in the drawing...
aSelect a part or assembly X |
Current document Other documents
Click the “Part I:alflfrICut Exercise .+ P
StUdiO” bUtton"' \‘ Part Studios Assemblies
T ..then select your
all ) / part studio
~ Part Studio 1
Partl
Qpartﬂ
-F‘art 3
QF‘arH °
Qparts o
”
| o
o
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Set the “View orientation” to “Top” and “View scale” to “1:1”.

Insert view

i Insert Part Studio 1
View orlentation TDFI
View scale 11

View simplification Automatic

Click to place the drawing anywhere on the page (...try to fit it within the page,
but if it doesn’t fit, that’s ok too), then Esc to end the insertion.

Export Drawing

Right click on the drawing tab, then select

“Export”.

For the export format, you should generally
choose either “SVG” or “DXF”. Both of these
are usually well supported by the laser cutting

software.

Note that if using SVG, you must make sure all

your parts fit on the page.
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3 Delete
Open in new browser tab
Rename
Properties..
Duplicate
Copy to clipboard
¢ Change to version..
Select as document thumbnall
Move to document..
Export..
Release.. | @ Uparade |
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Laser Cutting

The procedure for laser cutting will vary depending on the software use. A few

important points to note...

e The template’s border, text area, etc. may be present in the file. Make sure

you don’t use them when cutting!

e The actual parts to cut should be grouped together, making them easy to

select.

* You would likely need to reposition the parts to suit your material.

Workspace Load X Saved

Documents @ & Add Document

& Drawing 1.dxf
[+] | AYER: VISIBLE
© LAYER: BORDER_FRAME
© LAYER: BORDER ZONES
© LAYER: TITLE BLOCK
© LAYER: ANNOTATION TEXT

@ 80 & s 0

o AP

DXF file loaded into Laserweb. The actual parts to cut is selected and positioned at x=0,

y=0.
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