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Prototyping

* A prototype is an early sample, model, or release of a product built to
test a concept or process

* A chance to validate whether your idea matches users’ thoughts.

Ref: Wikipedia

FAIL FASTER,
SUCCEED SOONER

DAVID KELLEY

Ref: Stanford Social Innovation Review



https://en.wikipedia.org/wiki/Prototype
https://ssir.org/articles/entry/fail_faster_succeed_sooner

Pros & Cons

Advantages
e Get a quick view (overview)

* Can try different ideas
* Find mistakes early
* Switch tracks easily

* Develop into a more refined
product

SINGAPORE
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SP @

Disadvantages
* Time — needs proper planning
* Cost

* Resource intensive

e Heartache

FabLab

SINGAPORE POLYTECHMIC
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Prototyping

Quirky: How to make a cardboard prototype (2 min)



https://youtu.be/k_9Q-KDSb9o
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Paper prototyping

* The simplest method.

* Easy, quick, cheap, available
everywhere, recyclable.

e Great for a first effort.

* However,
* Not robust ey
* Limited shapes for easy creation e | RS
- MISSION 4 \::;H_HW Gan
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Print & Cut
The Punnet — card case for RPI

RCA Video Glue and stick on inside

Audio

8558 O GPIO
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Glue and stick oninside

piea s

This is the outside base

Punnet

A home printable cardboard case for your Raspberry Pi
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Glue and stick on inside

Glue and stick on inside

* Some designs are available on the Internet
Complex designs may need skills and planning

O e Consider origami methods



https://www.raspberrypi.org/blog/the-punnet-a-card-case-for-you-to-print-for-free/
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Cardboard Prototyping

e Simple & easy mock-ups
* 100% recyclable

 Can be done with a knife and
ruler

* Digital design
e 2D drawing or 3D CAD design
* Flatbed cutter

* Re-sizeable
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Corrugated Cardboard

* Easy to manipulate
* Sturdy
e Easy to obtain

* Recyclable
e Almost free
* Cheap




Tools Required

* Cutting Mat

* Box Cutter

* Metal rulers

e Sturdy shears / scissors

* Hot Glue Gun & glue sticks

* Mar
* Mas
* Mac

kers, pens, pencils
King tape

ninist square 90°

* Circular cutters
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Adafruit; Cutting Tools and Techniques



https://learn.adafruit.com/cardboard-fundamentals/cutting-tools-and-techniques

Techniques - Fasteners

* Fixtures
* Masking Tape
* Double-side Tape
* White/Paper glue, UHU
* Hot-melt glue

* Movement
e Cable Ties

* Joints
 Split-pin tacks
* Rivets

Split Pin Robot

SINGAP
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FabLab
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Techniques
CARDBOARD
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Ref: Bay Area Educators Night



https://www.exploratorium.edu/tinkering/blog/2017/06/15/bame-meetup-cardboard-night
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Construction Techniques

Arianne Schnalzer — Cardboard Construction (6 min)



https://www.youtube.com/channel/UCxZpAN886IbjbYgMHgd3r0Q
https://youtu.be/MpjyOjPj98I
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Cardboard Prototypes

Manu Prakash: Frugal Foldscope

UV Sanitizer

Kiosks


https://microbeonline.com/foldscope-paper-microscope-features/
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Blue Foam

* XPS (Extruded PolyStyrene) foam
* Available in blocks or sheets

e Good for
* Solid modelling
* Authentic look and feel
* Large models and prototypes

* Handling
 Manual techniques
 Digital Fabrication Machining
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Cutting Blue Foam - Hot Wire

| 890mm

Table top foam cutters

Handheld foam cutters

SINGAPORE POLYTECHMIC
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Cutting Foam Shapes

r

E' i' y o

Inclined cutting by adjusting Cutting a quadrangular pyramid Straight line cutting of a thick
the angle of the hot wire through an inclined cutting work material using a angle square

¥

AlfonsoTheTraitor: Cutting circles with a hot wire foam cutter
Quassi’s Bell Tower: How to Make a Circle Jig for your Proxxon Thermcut



https://youtu.be/PVNV31kH7TI
https://youtu.be/sUL_pSSxtno
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Foam Prototypes

Shaping Tools:

Carving knife
Hot Wire
Sandpaper

Rasp &
Assorted Files

Heat Gun

Rian Touag: Foam Modelling - How To Make Rapid Prototypes (2 min)



https://youtu.be/TK5AOCgASZI
https://youtu.be/5NbK_H0QmOI
https://youtu.be/W3l5F2vhChU
https://youtu.be/ogtD1j5GIh0
https://youtu.be/0BPjvj-N5XY
https://youtu.be/g6xG-5YtesU
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Blue Foam Prototypes

Radio Hot Glue Gun Mouse

Foam prototypes add a SOLID touch/feel
Design Sojourn: Re-thinking the hair dryer



https://s3files.core77.com/blog/images/571176_34481_60264_gbSeIsTzL.jpg

SINGAPORE
HNIC

POLYTECHNI SP @M

Guides:

e Cardboard

e Adafruit: Cardboard Fundamentals - John Park
e Remember to also check out the links at the end of the article

* Making Society: Cardbord Shaping Techniques

* Foam

* Juan Noguera - Blue Foam - Basic Model Making Techniques

* |carus Games - An Introduction to Working With Blue Foam (Styrofoam)XPS
Make: Skill Builder: Styrofoam Sculpting, Surfacing, and Sugru Skinning
CARVING FOAM: How To Carve Polystyrene Projects



https://learn.adafruit.com/cardboard-fundamentals/cutting-tools-and-techniques
https://makingsociety.com/2014/11/cardboard-prototype-technique/
https://youtu.be/W3l5F2vhChU
https://youtu.be/TK5AOCgASZI
https://makezine.com/projects/foam-sculpting-surfacing-skinning/
https://www.carvingfoam.co.uk/
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