Props Making






CAD - Computer Aided Design

Blender:
- Open-source professional software

Fusion 360, SolidWorks, FreeCAD:

- Good in flat surfaces (most common in industrial design)
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3D Printer What's your budget?

Basic vs high-end:

- Basic: Budget-friendly, good for occasional print.
- High-end: $1000+, fast, reliable, precious, less maintenance, less DIY. If you print a lot, it
will worth the invest.

Print size:

- Large print size: Large print table, heavier printer, more expensive and slower.
- Small print size: You need to partition your model, makes design complicate.

Multi-color / multi-material print:

- Support: Expensive printer, heavier printer (slower and smaller work area), waste material
when changing.
- Non-support: Print multiple parts then assemble, require more consider during design.
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3D Print Materials

PLA / Metallic PLA/ Transparent PLA:
- Most common material, easy to print and cost friendly
Fluorescence PLA:

- Glow in the dark
- Hard powder, wears print nozzle

Carbon Fiber PLA:
- Strong!!!
Wood blend PLA:

- Wood color, semi-wood texture
- Prone to clog
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3D Print Materials

ABS:
- Toxic when print
TPU:

- Soft, like rubber
- Hard to print

PETG:

- Strong
- Hard to print
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3D Print Structural Considerations

Print is performed layer-by-layer (z-axis) - compra‘ <= a -
- Strong/continuous in xy-direction. e~ bending torsion
- Weak/discrete in z-direction. — =

Compress: Excellent in all direction! -

Tension: Excellent in xy-direction, poor in z-direction.

Shear: Poor in xy-direction, good in z-direction.
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3D Print Pros and Cons

Pros: Cons:

- Cheap material - Slow
- Create any shape - Poor structural
- Find a model file and start print - You may need to create the model
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Laser Cut

Hobby grade (LED, <50w): Industrial grade (CO2, 100w+):
- Wood, MDF, Plywood - Heavy gauge metal
- Thin metal (<2mm or 1/16-in) - Expensive
- Dark-color plastic and acrylic - 3-ph industrial power supply required
- TONS of DIRTY smoke! - Better send your design to professional

shops (however, most shops are B2B
only)

but FLAT panels only
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Design for Laser Cutting

- Flat surface ONLY!

- Use flat surfaces to mimic a non-flat
surface.

- Assemble multiple flat panels to create 3D
structure.

- When design, leave Mortise and Tenon to
help assemble.
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Plywood vs MDF

Plywood (multi-layer wood plates): MDF (Middle density fiberboard):
- Strong (3+ layers of wood, crossed, glued) - Mid
- Waterproof - Dissolve in water (MDF is glued powder)

Uniform texture
Heavy

Wood texture
Light-weight
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CNC

Industrial grade and hobby grade

Almost any hard material (plastic, wood, metal)

Very loud, and dangerous (snap spindle)
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Consider Other (Off-shelf) Materials

Your best friends: Dollarama, Lows, Rona, Home Hardware

Metal bars and broomstick
Extremely hard, excellent for structure purpose
Heavy, may be banned in some cons
- Hard to cut and glue, need plasma cutter and welder
- Wood (plywood, MDF) panel and rod:
Hard, light, good for structure purpose
Cut with saw, table saw or laser cutter
- PVC pipes:
Hard but flexible
Cut with saw

Home Depot?

More expensive in most cases,
But offers cutting services.
Check their price first.

. EVE: If you can buy it with a reasonable

Soft material

Easy to cut, hand cut with knife price, don’t make it.
- Form sheet: You end up spending more time,

Hard material

Easy to cut, hand cut with knife more money, and worse product.
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Light Up!

Adding lights to your props!

Constant light: Get a light string from Dollarama.
Flicker: Get a christmas light string from Dollarama.
Flowing: Search for “W2812 light bar” on Amazon:

- You will get a light bar/string and a controller with some pattern
in it.
More complex pattern?

- You will need to design your light circuit and controller.
- Arduino is a good starting point for beginner.
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Circuit - Complex functionalities

Embedded system design: PCB, MCU and outputs(actuators ).

- PCB: The circuit - KiCAD
-  MCU: The control - Arduino (AVR), STM32 and Pico (ARM Cortex-M), ESP32
- Outputs:
- Lights (LED)
Servo
Speaker
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