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Molding & Casting
from a bio-based materials perspective
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Materiom Al and
data sources

Materiom Al - Google’s Gemini
Models combined with 30
million OA papers and
Materiom’s user contributed
formulations
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Materiom Al is an Al tool designed to help
you with bio-based materials discovery. It
can provide fast, directional guidance on:

e Bio-based ingredients and additives,
including common pairings

e Appropriate methods for processing
formulations |

e Performance and biodegradation
potential of ingredients and ingredient 4
combinations, and more...
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Ingredients

Carbohydrates/ Polysaccharides (89)
Lipids / Fats / Waxes / Qils (86)
Minerals and salts (9)

Natural Composites (5)

Proteins (28)

Other (211)

Processes ;
Jute-reinforced microbial ... Cork | pine resin (low heat... Home-made clays Borago & Carrageenan Bi...

Bubbles removed (1)
Casted (50)

Cold Pressed (21)
Cut (3)

Dryed (55)

Extruded (9)
Fermented (18)
Fired (1)

Foamed (2) Red Cabbage | Bioplastic Cork | pine resin (high he...
Freezed (3)

Agar | Gelatin bioplastic ...

Properties

Choose property v
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Molding
& Casting
Class

First Part (30 min)

e Introduction
e Mold types
e Materials for Molding & Casting

Second Part (30 min)

Machining Molds

Software

Safety Management

Group & Individual Assignment




Molding & Casting

Definitions




Mold Types

By piece complexity

One Piece Two-Piece Three or More
Mold Mold Piece Mold


https://www.instructables.com/Two-Part-Molds/
https://www.instructables.com/Simple-One-Part-Mold/
https://blogs.solidworks.com/tech/2021/10/4-part-plaster-mold-tutorial.html

Mold Types

By fabrication method

TYPES OF PLASTIC MOLDING

INJECTION
MOLDING
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EXTRUSION
MOLDING

MOLDING

I,

ROTATIONAL
MOLDING

COMPRESSION
MOLDING

_
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THERMOFORMING

Plastic Molding Type. Swcpu.


https://commons.materiom.org/materials-database/recipe/649c36218e0f06dcab0b7d33

Molding & Casting Materials

Key Concepts



https://www.vem-tooling.com/aluminum-molds/
https://www.vem-tooling.com/aluminum-molds/
https://www.google.com/url?sa=t&source=web&rct=j&url=https%3A%2F%2Fdavidneat.wordpress.com%2Fmethods%2Fmouldmaking-and-casting%2Fbeginners-basics-mouldmaking-and-casting-explained%2F&ved=0CBkQjhxqFwoTCLiZ4srf_JMDFQAAAAAdAAAAABAF&opi=89978449

Why
bio-based
materials?

End-of-Life:
Biodegradability
Strategies and
Regenerative Approach

N



Feedstock & Sourcing

From local and abundant biomass

Primary
Products

Seaweed

W

Agar agar
Alginate
Carrageenan

Mycelium

Chitin
Cellulose
Lignin

Industrial
ByProducts
Agricultural Industrial
byproducts Unavoidable
Food Waste
Glucose Pectin
Dextrose Cellulose
Cellulose Gelatin
Glycerol Chitin

Post Consumer
ByProducts

Organic waste Municipal
fromm domestic and Green Waste

hospitality sectors

P

Starch
. Cellulose
Pectin
Glycerol
Cellulose Lianin
Glycerol 9

Biopolymers
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Biobased / Biodegradable
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https://medium.com/@busrakoksal/chapter-2-bioplastics-and-sustainability-the-certifications-that-matter-177834188666
https://bioplasticsnews.com/2021/02/25/durabio-mitsubishi-certification-usda-biobased/

Wax

Machinable Wax  carying

Modeling
Injecting

Extrusion
CNC/ 3DP



https://fab.cba.mit.edu/classes/863.13/people/crreed/weekly/week6.html
https://www.paramelt.com/investment-casting-wax/wax-extrusions-injected-wax-components/
http://www.hagensbees.co.uk

Two-parts mix (polyurethane)
From liquid to solid
Restricting rise increase density

Review: Other formulations of biobased foam for tangible interaction


https://www.google.com/url?sa=t&source=web&rct=j&url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DDk1oN0y5Xiw&ved=0CBkQjhxqFwoTCNj5xIKZ4ZMDFQAAAAAdAAAAABAH&opi=89978449
https://commons.materiom.org/materials-database/recipe/649c36238e0f06dcab0b7d69
https://class.textile-academy.org/2020/loes.bogers/files/recipes/biofoam/
https://class.textile-academy.org/2020/loes.bogers/files/recipes/biofoam/
https://dl.acm.org/doi/fullHtml/10.1145/3532106.3533494

Wood & Lignocellulosic

Lignhocellulosic composites
bonded with biopolymers


https://www.google.com/url?sa=t&source=web&rct=j&url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D5liNpeIgE5A&ved=0CBkQjhxqFwoTCOiP-ISe4ZMDFQAAAAAdAAAAABAH&opi=89978449
https://www.instructables.com/Pewter-Cast-Coins-From-Laser-Cut-Molds/
https://www.instructables.com/Pewter-Cast-Coins-From-Laser-Cut-Molds/
https://commons.materiom.org/materials-database/recipe/649c36228e0f06dcab0b7d57
https://commons.materiom.org/materials-database/recipe/649c36228e0f06dcab0b7d57
https://commons.materiom.org/materials-database/recipe/649c36218e0f06dcab0b7d02
https://commons.materiom.org/materials-database/recipe/649c36218e0f06dcab0b7d02

Mycelium

Lignocellulose-derived Composites
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Lignhocellulosic composites
bonded with mycelium


https://www.instructables.com/Mycelium-Molds/
https://www.instructables.com/Mycelium-Molds/

Rubber & Silicone



https://www.google.com/url?sa=t&source=web&rct=j&url=https://www.instructables.com/Flexible-Block-Molds/&ved=2ahUKEwjDib6L0-qTAxUJQkEAHcxkOrIQjhx6BAgEEBk&opi=89978449&usg=AOvVaw0cLrHDrmMvCQcIdPy-ueYC
https://www.google.com/url?sa=t&source=web&rct=j&url=https://www.instructables.com/Flexible-Block-Molds/&ved=2ahUKEwjDib6L0-qTAxUJQkEAHcxkOrIQjhx6BAgEEBk&opi=89978449&usg=AOvVaw0cLrHDrmMvCQcIdPy-ueYC
https://www.instructables.com/2-Part-silicone-mold/
https://www.instructables.com/2-Part-silicone-mold/

Biobased rubbery materials
Alginate Gel

Alginate mold to
casted plaster mask


https://www.instructables.com/How-To-Cast-a-Face-in-Plaster/
https://www.instructables.com/How-To-Cast-a-Face-in-Plaster/
https://www.instructables.com/How-To-Cast-a-Face-in-Plaster/
https://www.instructables.com/How-To-Cast-a-Face-in-Plaster/

Biobased rubbery materials
Natural rubber & liquid latex



https://www.ganoksin.com/article/natural-rubber-silicone-rubber/
https://www.ganoksin.com/article/natural-rubber-silicone-rubber/

Thermoplastic vs
Thermoset Materials




Biobased Thermoplastic Materials

Gelatin-based Bio Modules. Joaquin
Rosas & Fab Lab U. de Chile.

Gelatin-based


https://commons.materiom.org/materials-database/recipe/649c36228e0f06dcab0b7d65
https://www.instagram.com/p/CL7XtFaDBcQ/
https://www.instagram.com/p/CL7XtFaDBcQ/

Biobased Thermoplastic Materials



https://commons.materiom.org/materials-database/recipe/649c36218e0f06dcab0b7ced
https://commons.materiom.org/materials-database/recipe/649c36218e0f06dcab0b7ced
https://commons.materiom.org/materials-database/recipe/649c36238e0f06dcab0b7d6f
https://commons.materiom.org/materials-database/recipe/649c36238e0f06dcab0b7d6f
https://commons.materiom.org/materials-database/recipe/649c36218e0f06dcab0b7d13
https://commons.materiom.org/materials-database/recipe/649c36218e0f06dcab0b7d13

Mineral-based Materials

#Casting


https://www.instructables.com/Create-Concrete-Products-With-3D-Printed-Molds/
https://www.instructables.com/Create-Concrete-Products-With-3D-Printed-Molds/
https://www.google.com/url?sa=t&source=web&rct=j&url=https://www.lsrpf.com/blog/what-is-a-plaster-mold&ved=2ahUKEwiVlbv8lu2TAxU4h_0HHTYgIzgQjhx6BAgEEBk&opi=89978449&usg=AOvVaw18PMf7xih3epoRL3xS3MCE
https://www.google.com/url?sa=t&source=web&rct=j&url=https://www.lsrpf.com/blog/what-is-a-plaster-mold&ved=2ahUKEwiVlbv8lu2TAxU4h_0HHTYgIzgQjhx6BAgEEBk&opi=89978449&usg=AOvVaw18PMf7xih3epoRL3xS3MCE
https://www.instructables.com/Create-Concrete-Products-With-3D-Printed-Molds/
https://www.instructables.com/Create-Concrete-Products-With-3D-Printed-Molds/
https://www.usg.com/en-US/p/product/drystone-casting-media-105571
https://www.usg.com/en-US/p/product/drystone-casting-media-105571
https://www.usg.com/en-US/p/product/hydro-stone-gypsum-cement-105540
https://www.usg.com/en-US/p/product/drystone-casting-media-105571
https://www.usg.com/en-US/p/product/drystone-casting-media-105571

Biobased Mineral Materials

#Casting

#Casting ' #Casting



https://commons.materiom.org/materials-database/recipe/649c36218e0f06dcab0b7d04
https://commons.materiom.org/materials-database/recipe/649c36218e0f06dcab0b7d04
https://commons.materiom.org/materials-database/recipe/649c36228e0f06dcab0b7d4f
https://commons.materiom.org/materials-database/recipe/649c36228e0f06dcab0b7d4f
https://commons.materiom.org/materials-database/recipe/649c36218e0f06dcab0b7d03
https://commons.materiom.org/materials-database/recipe/649c36218e0f06dcab0b7d03



https://hackaday.com/2018/02/25/casting-metal-parts-and-silicone-molds-from-3d-prints/
https://hackaday.com/2018/02/25/casting-metal-parts-and-silicone-molds-from-3d-prints/
https://www.vem-tooling.com/aluminum-molds/
https://www.vem-tooling.com/aluminum-molds/
https://fabacademy.org/2020/labs/incitefocus/students/daniel-meyer/assignments/week16/
https://fabacademy.org/2020/labs/incitefocus/students/daniel-meyer/assignments/week16/
https://fabacademy.org/2020/labs/incitefocus/students/daniel-meyer/assignments/week16/
https://fabacademy.org/2020/labs/incitefocus/students/daniel-meyer/assignments/week16/



https://www.google.com/url?sa=t&source=web&rct=j&url=https%3A%2F%2Fghostpepperglass.com%2Fsand-casting%2F&ved=0CBkQjhxqFwoTCOCT3dyX65MDFQAAAAAdAAAAABAH&opi=89978449
https://www.google.com/url?sa=t&source=web&rct=j&url=https%3A%2F%2Fghostpepperglass.com%2Fsand-casting%2F&ved=0CBkQjhxqFwoTCOCT3dyX65MDFQAAAAAdAAAAABAH&opi=89978449
https://fabacademy.org/2026/classes/molding_casting/glass.png
https://fabacademy.org/2026/classes/molding_casting/glass.png

Molding & Casting Materials

Key Considerations







Biobased Thermoplastic Materials



https://www.instagram.com/p/DQVKNSYDU8p/?img_index=2
https://www.instagram.com/p/DQVKNSYDU8p/?img_index=2

