
Understanding Materials 
Through Making
This presentation explores the critical intersection of materials and 

fabrication methods, revealing how understanding these elements is 

fundamental to exceptional design and engineering.
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Why Materials & Fabrication Matter

Materials are not just components; they are the foundation of what we 

create. They dictate durability, functionality, and even sustainability. The 

choices made here ripple through the entire product lifecycle.

• Materials define what is possible, durable, and sustainable.

• Fabrication methods influence form, accuracy, and cost.

• Design decisions must align material + process for optimal results.

Key idea: You don’t design objects — you design material 

processes.
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Material Properties & Selection 
Strategies

1

Key Material Properties
• Strength & Flexibility

• Density

• Thermal & Electrical Behavior

2

Selection Depends On
• Intended Function

• Fabrication Method

• Environment of Use

3

Strategic Approach
Choose materials based on performance requirements, not just aesthetic 

appeal.
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Wood: Nature's Versatile Material

Wood, a natural and renewable resource, offers unique properties for design and 

fabrication. Its distinctive grain patterns and inherent strength make it a favorite 

for many applications.

Key Characteristics

• Grain direction significantly impacts strength and aesthetic.

• Sensitive to moisture, requiring careful treatment and finishing.

Common Processes

• CNC Routing for intricate shapes

• Laser Cutting for precision details

Ideal Applications

• Furniture design

• Rapid Prototyping

• Architectural models

Design Note: Wood behaves differently 

along and across the grain, a crucial 

consideration for durability.
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Plastics: Lightweight & Adaptable

Versatile Types
Thermoplastics (PLA, ABS, 

Acrylic) and Thermosets offer a 

spectrum of properties.

Fabrication Methods
Easily manipulated via 3D 

printing, laser cutting, and CNC 

milling.

Important Caution
Heat significantly affects plastics, more so than their geometric form.
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Metals: Strength and Precision

Metals are indispensable for applications demanding exceptional 

strength and durability. From aerospace to consumer goods, their 

robust properties are unmatched.

Common Metals

• Aluminum: Lightweight, corrosion-resistant

• Steel: High strength, cost-effective

• Brass: Malleable, excellent conductor

Fabrication Requirements

• CNC Milling for precise shaping

• Sheet Metal Forming for complex parts

• Requires strong tools and high precision

Trade-off: High strength typically comes with increased 

cost and energy consumption during fabrication.
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Composites: Engineered Performance

Composites combine multiple materials to achieve properties not found in individual components, opening new frontiers in design.

Examples

• Fiberglass: Strength and flexibility

• Carbon Fiber: Extreme strength-to-weight

• Laminated Wood: Enhanced stability

Benefits

• High strength-to-weight ratio

• Tailored material properties

Challenges

• Complex recycling processes

• Intricate fabrication methods

Insight: Composites are engineered materials, not natural 

ones, demanding a deeper understanding of their 

composition.
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Fabrication Approaches: Subtractive vs. Additive

Subtractive Additive

Layer-by-layer assembly

Builds layers

Block-based process

Remove material

These two fundamental approaches define how we transform raw materials into finished products.

Subtractive Manufacturing

• Removes material from a block

• Examples: CNC milling, laser cutting

• Excels in precision and surface finish

Additive Manufacturing

• Builds objects layer by layer

• Example: 3D printing

• Ideal for complexity and customization
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Material Behavior During Fabrication
Understanding how materials react to external forces during fabrication 

is crucial for predictable outcomes and quality control.

Heat
Thermal expansion, melting, and material degradation.

Force
Deformation, stress, and potential fracture.

Speed
Impacts material flow, cooling rates, and tool wear.

These interactions can lead to warping, unwanted melting, 

and accelerated tool wear. 

Advanced skill: Designing with material behavior in mind minimizes 

defects and optimizes production.
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Sustainability & Material Efficiency
In an era of growing environmental consciousness, sustainable design practices are 

paramount.

1

Environmental Considerations

• Minimizing material waste

• Reducing energy consumption

• Prioritizing recyclability

2
Digital Fabrication's Role

• Optimized material utilization

• Facilitates local production

Cost, Durability & Lifecycle: Good design balances performance, cost, and responsibility. It 

considers material price, tooling, fabrication time, and the product's entire lifecycle from use 

to end-of-life. Can the design do more with less material? This question drives innovation in 

sustainable design.
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