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Degarmo's Materials and Processes in Manufacturing is a seminal text that has
shaped the understanding of manufacturing processes and materials science for decades.
Originally authored by E. Paul Degarmo, this comprehensive resource delves into the
principles and applications of materials and processes in the manufacturing industry. The
book is widely regarded in academia and industry alike, serving as a crucial reference for
students, engineers, and manufacturing professionals. In this article, we will explore the
key concepts presented in Degarmo's work, examine the various materials used in
manufacturing, and discuss the processes that turn these materials into finished products.

Understanding Materials in Manufacturing

Materials play an essential role in manufacturing, as they determine the properties,
functionality, and overall quality of the final product. Degarmo categorizes materials into
several main types, each with unique characteristics and applications.

1. Metals

Metals are among the most widely used materials in manufacturing. They are known for
their strength, durability, and versatility. Some common metals used in manufacturing
include:

Steel: Known for its high tensile strength and versatility, steel is used in construction,
automotive, and machinery industries.

Aluminum: Lightweight and corrosion-resistant, aluminum is used in aerospace,
packaging, and transportation.

Copper: Excellent electrical conductivity makes copper a preferred choice for
electrical applications.

2. Polymers

Polymers are synthetic materials that are increasingly popular due to their lightweight
nature and ease of processing. Degarmo highlights several types of polymers used in
manufacturing:



Thermoplastics: These can be melted and reshaped multiple times, making them
ideal for processes like injection molding.

Thermosetting plastics: Once cured, these materials cannot be remolded, offering
excellent thermal and chemical resistance.

Elastomers: Known for their elasticity, elastomers are used in applications such as
seals and rubber products.

3. Ceramics

Ceramics are inorganic, non-metallic materials that exhibit high hardness and thermal
resistance. They are commonly used in:

Structural applications: Such as bricks and tiles.

Functional applications: Including insulators and cutting tools.

4. Composites

Composites are materials made from two or more constituent materials with different
physical or chemical properties. This combination yields enhanced performance
characteristics. Common composite types include:

Fiber-reinforced composites: Such as carbon fiber and fiberglass, used in
aerospace and automotive industries.

Metal matrix composites: Offering improved strength and thermal properties, these
are used in high-performance applications.

The Role of Manufacturing Processes

Degarmo’s text emphasizes that understanding manufacturing processes is crucial for
selecting the right materials and achieving the desired product characteristics. The
manufacturing processes can be broadly categorized into several groups:



1. Forming Processes

Forming processes involve shaping materials into desired forms without changing their
mass. Common forming processes include:

Forging: Deforming metal under pressure to improve its strength.

Rolling: Reducing material thickness through a series of rolls.

Extrusion: Forcing material through a die to create long shapes.

2. Machining Processes

Machining processes remove material to create precise shapes and dimensions. Key
machining processes include:

Turning: Rotating a workpiece against a cutting tool to create cylindrical shapes.

Milling: Employing rotating cutters to remove material from a workpiece.

Drilling: Creating round holes using a rotating drill bit.

3. Joining Processes

Joining processes are critical for assembling components into a final product. These
processes include:

Welding: Joining materials through heat and pressure.

Soldering: Using a filler metal to join two or more electronic components.

Adhesive bonding: Using adhesives to bond materials together.

4. Additive Manufacturing

Additive manufacturing, or 3D printing, has revolutionized the manufacturing industry by
allowing for layer-by-layer fabrication of parts. This process offers several advantages:



Design flexibility: Complex geometries can be created with ease.

Material efficiency: Minimal waste is generated compared to traditional subtractive
methods.

Rapid prototyping: Quick turnaround times for product development.

Integration of Materials and Processes

One of the key insights from Degarmo’s work is the importance of integrating materials and
processes to achieve optimal manufacturing outcomes. This integration involves
understanding how different materials behave under various manufacturing conditions and
selecting the appropriate processes to manipulate these materials effectively.

1. Material Selection Criteria

When selecting materials for a specific manufacturing process, several criteria should be
considered:

Mechanical properties: Strength, ductility, toughness, and hardness.

Thermal properties: Conductivity, expansion, and resistance to temperature
changes.

Cost: Material cost, availability, and processing expenses.

Environmental impact: Sustainability and recyclability of materials.

2. Process Selection Criteria

Similarly, choosing the right manufacturing process is crucial and can depend on:

Precision requirements: The tolerances and surface finish needed for the product.

Production volume: The quantity of parts to be produced.

Material compatibility: Ensuring the process is suitable for the selected material.

Time constraints: Deadlines for production and delivery.



Conclusion

Degarmo's Materials and Processes in Manufacturing remains a cornerstone reference that
encapsulates the essential principles of materials science and manufacturing processes. By
understanding the diverse materials available and the various processes used to transform
those materials into finished products, industry professionals can make informed decisions
that enhance product quality and manufacturing efficiency. The integration of materials and
processes, coupled with the ongoing evolution of technology and techniques, will continue
to drive innovation in the manufacturing sector for years to come. Whether you are a
student, engineer, or seasoned professional, the insights from Degarmo’s work are
invaluable for navigating the complexities of modern manufacturing.

Frequently Asked Questions

What are the key materials discussed in DeGarmo's
'Materials and Processes in Manufacturing'?
DeGarmo's text covers a wide range of materials including metals, polymers, ceramics, and
composites, detailing their properties, applications, and processing methods.

How does DeGarmo's book address the importance of
material selection in manufacturing?
The book emphasizes the significance of material selection by discussing how the
properties of materials affect manufacturing processes, product performance, and overall
cost-effectiveness.

What manufacturing processes are highlighted in
DeGarmo's work?
DeGarmo highlights various manufacturing processes including machining, casting,
forming, welding, and additive manufacturing, explaining their principles and applications.

In what ways does DeGarmo's book integrate
sustainability into manufacturing processes?
DeGarmo incorporates discussions on sustainable manufacturing practices, such as
material recycling, energy-efficient processes, and minimizing waste, reflecting the growing
trend toward environmental responsibility.



How has DeGarmo's 'Materials and Processes in
Manufacturing' evolved with technological
advancements?
The book has evolved to include modern advancements such as computer-aided design
(CAD), automation in manufacturing, and the impact of Industry 4.0 technologies on
material processing.
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