
MANUFACTURING 
PROCESSES

JuEun Lee
California State Polytechnic University, 
Humboldt



Manufacturing Processes



This text is disseminated via the Open Education Resource (OER) LibreTexts Project
(https://LibreTexts.org) and like the thousands of other texts available within this powerful platform, it is
freely available for reading, printing, and "consuming." 

The LibreTexts mission is to bring together students, faculty, and scholars in a collaborative effort to
provide an accessible, and comprehensive platform that empowers our community to develop, curate,
adapt, and adopt openly licensed resources and technologies; through these efforts we can reduce the
financial burden born from traditional educational resource costs, ensuring education is more accessible
for students and communities worldwide.

Most, but not all, pages in the library have licenses that may allow individuals to make changes, save,
and print this book. Carefully consult the applicable license(s) before pursuing such effects. Instructors
can adopt existing LibreTexts texts or Remix them to quickly build course-specific resources to meet the
needs of their students. Unlike traditional textbooks, LibreTexts’ web based origins allow powerful
integration of advanced features and new technologies to support learning. 

LibreTexts is the adaptable, user-friendly non-profit open education resource platform that educators
trust for creating, customizing, and sharing accessible, interactive textbooks, adaptive homework, and
ancillary materials. We collaborate with individuals and organizations to champion open education
initiatives, support institutional publishing programs, drive curriculum development projects, and more.

The LibreTexts libraries are Powered by NICE CXone Expert and was supported by the Department of
Education Open Textbook Pilot Project, the California Education Learning Lab, the UC Davis Office of
the Provost, the UC Davis Library, the California State University Affordable Learning Solutions
Program, and Merlot. This material is based upon work supported by the National Science Foundation
under Grant No. 1246120, 1525057, and 1413739.

Any opinions, findings, and conclusions or recommendations expressed in this material are those of the
author(s) and do not necessarily reflect the views of the National Science Foundation nor the US
Department of Education.

Have questions or comments? For information about adoptions or adaptions contact
info@LibreTexts.org or visit our main website at https://LibreTexts.org.

This text was compiled on 03/15/2026

https://libretexts.org/
https://www.nice.com/resources/cxone-expert-knowledge-management
mailto:info@LibreTexts.org
https://libretexts.org/


1 https://eng.libretexts.org/@go/page/122024

TABLE OF CONTENTS

Licensing

Topic 01: Introduction to Manufacturing Processes

Topic 02: Engineering Drawing Review - Dimensioning

Topic 03. Dimensioning and Tolerancing

Topic 04. Fundamentals of Machining and Chip Morphology

Topic 05. Cutting Mechanics

Topic 06. Plastic Deformation in Cutting

Topic 07. Forces in Cutting

Topic 08. Mechanical and Thermal Energy in Machining

Topic 11. Drilling Operations

Topic 12. Milling Operations

Index

Glossary

Detailed Licensing

Detailed Licensing

https://libretexts.org/
https://eng.libretexts.org/@go/page/122024?pdf
https://eng.libretexts.org/Courses/California_State_Polytechnic_University_Humboldt/Manufacturing_Processes/00:_Front_Matter/04:_Licensing
https://eng.libretexts.org/Courses/California_State_Polytechnic_University_Humboldt/Manufacturing_Processes/Topic_01:_Introduction_to_Manufacturing_Processes
https://eng.libretexts.org/Courses/California_State_Polytechnic_University_Humboldt/Manufacturing_Processes/Topic_02:_Engineering_Drawing_Review_-_Dimensioning
https://eng.libretexts.org/Courses/California_State_Polytechnic_University_Humboldt/Manufacturing_Processes/Topic_03._Dimensioning_and_Tolerancing
https://eng.libretexts.org/Courses/California_State_Polytechnic_University_Humboldt/Manufacturing_Processes/Topic_04._Fundamentals_of_Machining_and_Chip_Morphology
https://eng.libretexts.org/Courses/California_State_Polytechnic_University_Humboldt/Manufacturing_Processes/Topic_05._Cutting_Mechanics
https://eng.libretexts.org/Courses/California_State_Polytechnic_University_Humboldt/Manufacturing_Processes/Topic_06._Plastic_Deformation_in_Cutting
https://eng.libretexts.org/Courses/California_State_Polytechnic_University_Humboldt/Manufacturing_Processes/Topic_07._Forces_in_Cutting
https://eng.libretexts.org/Courses/California_State_Polytechnic_University_Humboldt/Manufacturing_Processes/Topic_08._Mechanical_and_Thermal_Energy_in_Machining
https://eng.libretexts.org/Courses/California_State_Polytechnic_University_Humboldt/Manufacturing_Processes/Topic_11._Drilling_Operations
https://eng.libretexts.org/Courses/California_State_Polytechnic_University_Humboldt/Manufacturing_Processes/Topic_12._Milling_Operations
https://eng.libretexts.org/Courses/California_State_Polytechnic_University_Humboldt/Manufacturing_Processes/zz:_Back_Matter/10:_Index
https://eng.libretexts.org/Courses/California_State_Polytechnic_University_Humboldt/Manufacturing_Processes/zz:_Back_Matter/20:_Glossary
https://eng.libretexts.org/Courses/California_State_Polytechnic_University_Humboldt/Manufacturing_Processes/zz:_Back_Matter/21:_Detailed_Licensing
https://eng.libretexts.org/Courses/California_State_Polytechnic_University_Humboldt/Manufacturing_Processes/zz:_Back_Matter/30:_Detailed_Licensing


1 https://eng.libretexts.org/@go/page/122025

Licensing
A detailed breakdown of this resource's licensing can be found in Back Matter/Detailed Licensing.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://eng.libretexts.org/@go/page/122025?pdf
https://eng.libretexts.org/Courses/California_State_Polytechnic_University_Humboldt/Manufacturing_Processes/00%3A_Front_Matter/04%3A_Licensing
https://eng.libretexts.org/Courses/California_State_Polytechnic_University_Humboldt/Manufacturing_Processes/zz%3A_Back_Matter/30%3A_Detailed_Licensing
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Topic 01: Introduction to Manufacturing Processes
Manufacturing processes are the foundation of modern engineering, enabling the transformation of raw materials into functional
components and finished products. Whether producing high-precision surgical implants, lightweight aerospace structures, or
everyday consumer goods, manufacturing integrates science, design, and execution to bridge the gap between concept and reality.

This chapter introduces the core manufacturing processes that underpin mechanical engineering practice. Students will gain a
comprehensive understanding of how materials are shaped, joined, and finished to meet specific functional, economic, and
aesthetic goals. Drawing on principles from materials science, mechanical behavior, and process control, this topic emphasizes how
process selection influences part performance, cost, tolerances, and scalability.
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This page titled Topic 01: Introduction to Manufacturing Processes is shared under a CC BY-NC-SA license and was authored, remixed, and/or
curated by JuEun Lee.
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Topic 02: Engineering Drawing Review - Dimensioning
Topic 02 reviews the essential principles and best practices of engineering drawing and dimensioning, reinforcing foundational
concepts introduced in the Engineering Graphics course. This chapter emphasizes the role of accurate dimensioning in supporting
part fabrication, assembly, and mechanical functionality. It highlights key conventions that uphold design intent, ensure
interchangeability, and facilitate proper fit within mechanical systems. While referencing ASME Y14.5 standards and practices
observed at leading institutions, the focus remains on reinforcing existing knowledge and terminology to strengthen students’
ability to communicate technical information precisely and effectively.
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