Materials & Fabrication
Methods: Part 2

From Material Intelligence to Making

Decisions

In the world of design and fabrication, understanding your materials isn't
just a technical detail—it's a foundational principle. This presentation
explores how material intelligence drives informed design decisions,
moving beyond aesthetics to embrace the inherent properties and

potential of each material.
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CORE PRINCIPLE

Materials as Design Drivers

Materials are never neutral; they actively shape every aspect of a
design. From the initial concept, materials dictate form, influence
structural integrity, and define the very logic of fabrication.

They dictate the possible forms your design can take.

They determine the inherent structure and strength.

They guide the fabrication logic and assembly process.

Design should always begin with a deep

understanding of material constraints and fabrication

opportunities, not merely as a final aesthetic choice.
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@& SUSTAINABLE PRACTICES

Material Availability & Local Context

Local Availability

Choosing materials readily available in
the immediate region significantly
reduces the environmental impact
associated with long-distance

transportation.

Robust Supply Chains

Reliance on local supply chains ensures
easier procurement and fosters
community economic growth, making

projects more resilient.

Accessible Repair

Designing with common, locally
available materials means repairs and
maintenance are more accessible,
extending product lifespans and

reducing waste.

Can this object be made and repaired locally?
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MATERIAL TYPES

Sheet Materials vs. Solid Stock

Sheet Materials Solid Stock

Examples: Plywood, acrylic, metal sheets, composites. Examples: Wood blocks, metal bars, plastic rods.

Application: Ideal for 2D and 2.5D fabrication techniques like laser Application: Primarily used for structural components, turning on
cutting, CNC routing, and water jet cutting. lathes, or subtractive manufacturing of complex 3D forms.
Design Implication: Encourages designs focused on assembly, Design Implication: Suited for robust, load-bearing parts where
interlocking parts, and minimal waste. material bulk contributes to strength.

Sheet-based design inherently promotes assembly thinking, optimizing for efficient material use and

fabrication.
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MATERIAL PROPERTIES

Thickness, Grain & Orientation
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%hickness & Its Impact érain & Fiber Direction

The thickness of a material directly influences its For materials like wood, the grain and fiber
strength, weight, and ultimately, its cost. direction are critical. They determine how the
Understanding these relationships is crucial for material will bend, withstand stress, or ultimately
structural integrity and budget management. break.

0

é)rientation in Fabrication

How a material is oriented during cutting, forming, or assembly can dramatically affect the final

product’s performance and durability.

[J Astrong-looking design can fail spectacularly due to weak orientation or misunderstood

material properties.
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CONSTRUCTION METHODS

Assembly as a Fabrication Method

Assembly isn't just the final step; it's often the core fabrication method itself. Well-designed

joints can reduce manufacturing complexity and material waste.

O Versatile Joining Techniques

Many designs rely on press-fit joints, screws, fasteners, and adhesives. These methods

offer flexibility and adaptability across various materials.

O Efficiency & Sustainability

Strategically using assembly techniques can significantly reduce machine time and

material waste, leading to more sustainable and cost-effective production.

Sometimes the joint is the design.

1.BUTT JOINT

3.HALF-LAP JOINT

5.SPLINE JOINT

2.BOX JOINT

4.DOVETAIL JOINT

6.DOVEL JOINT
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ADVANCED APPROACHES

Hybrid Fabrication Methods
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Combining Processes

Integrating diverse methods like CNC machining with 3D printing, or laser cutting with material forming, unlocks new possibilities.

Hybrid approaches can yield products with superior performance characteristics that no single method could achieve alone.
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Accelerated Prototyping

Enhanced Performance

By leveraging the strengths of different machines, designers can accelerate prototyping cycles, refining ideas more quickly.
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Cross-Process Planning

Successful hybrid fabrication demands meticulous planning and understanding of how each process interacts with the materials.

No single machine or method can solve every problem; the true innovation lies in intelligent integration.
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DESIGN
PHILOSOPHY

Precision vs. Expressiveness

Digital fabrication tools offer unparalleled precision, capable of
achieving tight tolerances. However, real-world materials

inherently introduce variation.
The Designer's Choice:

Tight Tolerances: Pursuing absolute accuracy for critical functional

components.
Expressive Imperfections: Embracing natural variations and

crafting them into the aesthetic and character of the design.

| When is variation a flaw, and when is it character?
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LEARNING & ITERATION

Failure Modes in Fabrication

WElgellale
Cracking

Signals uneven drying, internal stresses,

Often indicates excessive stress or brittle or temperature issues.

material properties.

Delamination
Suggests poor adhesion or inadequate

bonding between layers.
Diagnostic Tool

Each failure provides critical data for Reveals Limits

improving designs. Failure highlights material boundaries

and process limitations.

A master’'s mindset views failure as data, not a mistake—a crucial diagnostic step towards robust design.
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(@ ETHICAL IMPERATIVES

Making Responsible Choices

Every decision made in material selection and fabrication carries an ethical weight, impacting performance, cost, and the

environment.

Balancing Performance

Achieve optimal functionality and durability for the intended use.
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Considering Cost

Optimize economic viability without compromising quality or ethics.
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Minimizing Impact

Reduce waste and choose environmentally conscious materials.
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Maximizing Lifespan

Design for repairability and longevity to combat obsolescence.

Every fabrication choice is also an ethical choice.
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