
Machining  of  Plastics:  A  Guide  to 

Cutting-Edge Processes and Techniques

Introduction

Plastic machining is a versatile manufacturing process 

that  involves  shaping  plastic  materials  into  desired 

forms and dimensions. It encompasses a wide range of 

techniques,  from  traditional  cutting  and  drilling  to 

advanced  processes  like  laser  cutting  and  ultrasonic 

welding.  Plastic  machining  is  widely  used in  various 

industries,  including  automotive,  aerospace,  medical, 

and consumer electronics, due to the unique properties 

and advantages offered by plastic materials.

Plastics offer several benefits over traditional materials 

like metals and wood. They are lightweight, corrosion-

resistant, and possess excellent electrical and thermal 

insulation  properties.  Additionally,  plastics  are  often 
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easier  to  machine  than  metals,  allowing  for  faster 

production times and lower costs. With the increasing 

demand for lightweight and durable materials, plastic 

machining  has  become  a  critical  process  in  modern 

manufacturing.

This book aims to provide a comprehensive guide to 

the  world  of  plastic  machining.  It  covers  the 

fundamentals of plastic machining, various machining 

processes for different types of plastics, and advanced 

topics  such  as  automation  and  sustainable  practices. 

Whether  you  are  a  seasoned  machinist  looking  to 

expand  your  knowledge  or  a  beginner  interested  in 

exploring  the  possibilities  of  plastic  machining,  this 

book has something to offer.

In this book, you will learn about the different types of 

plastics  that  can  be  machined,  their  properties,  and 

their  machinability  characteristics.  You  will  also 

explore  the  various  machining  processes  used  for 

plastics,  including  cutting,  drilling,  milling,  turning, 

2



and  finishing  techniques.  Additionally,  you  will  gain 

insights  into  advanced  topics  such  as  automation  in 

plastic machining, sustainable practices, and emerging 

technologies.

By  the  end  of  this  book,  you  will  have  a  thorough 

understanding of the principles and practices of plastic 

machining. You will be equipped with the knowledge 

and  skills  necessary  to  select  the  appropriate 

machining  processes,  optimize  process  parameters, 

and troubleshoot common problems. Whether you are 

a student, a machinist, an engineer, or a manufacturer, 

this book will serve as an invaluable resource for your 

plastic machining endeavors.

This  book  is  written  in  a  clear  and  concise  style, 

making it accessible to readers with varying levels of 

experience  in  plastic  machining.  It  is  also  richly 

illustrated with diagrams, charts,  and photographs to 

enhance  understanding  and  provide  practical 

guidance.  With  its  comprehensive  coverage  of  the 
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subject matter, this book is an essential reference for 

anyone involved in the field of plastic machining.
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Book Description

Immerse  Yourself  in  the  World  of  Plastic 

Machining:  A  Comprehensive  Guide  for 

Professionals and Enthusiasts

In  the  realm  of  manufacturing,  plastic  machining 

stands  as  a  versatile  and  indispensable  process, 

transforming plastic materials into intricate shapes and 

components that serve a multitude of industries. From 

automotive  and  aerospace  to  medical  and  consumer 

electronics,  plastic  machining  plays  a  pivotal  role  in 

shaping our modern world.

This comprehensive guidebook delves into the depths 

of  plastic  machining,  providing  a  thorough 

understanding  of  its  principles,  techniques,  and 

applications.  Whether  you  are  a  seasoned  machinist 

seeking to expand your expertise or a novice eager to 

explore the possibilities of plastic machining, this book 

will equip you with invaluable knowledge and insights.
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Within  these  pages,  you  will  embark  on  a  journey 

through  the  diverse  world  of  plastics,  gaining 

familiarity  with  their  unique  properties  and 

machinability  characteristics.  You  will  discover  the 

intricacies  of  various  machining  processes,  from 

traditional  cutting  and  drilling  to  advanced  methods 

like laser cutting and ultrasonic welding.

Delve  into  the  chapters  dedicated  to  specific  plastic 

machining techniques, where you will learn about the 

selection of appropriate cutting tools,  optimization of 

process  parameters,  and  troubleshooting  common 

problems. Master the art of machining thermoplastics, 

thermosets, and reinforced plastics, unlocking the full 

potential of these versatile materials.

Explore  the  fascinating  realm  of  advanced  topics  in 

plastic  machining,  including  automation,  sustainable 

practices, and emerging technologies. Gain insights into 

the  latest  innovations  that  are  revolutionizing  the 
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industry, such as robotic machining cells, eco-friendly 

machining techniques, and 3D printing of plastic parts.

Written  in  a  clear  and  engaging  style,  this  book  is 

accessible  to  readers  of  all  experience  levels.  It  is 

enriched  with  informative  diagrams,  charts,  and 

photographs that enhance understanding and provide 

practical guidance. With its comprehensive coverage of 

the  subject  matter,  this  book  is  an  indispensable 

resource  for  anyone  involved  in  the  field  of  plastic 

machining.

Unleash the Power of Plastic Machining: Transform 

Your Manufacturing Capabilities

With  this  comprehensive  guide  as  your  trusted 

companion,  you  will  gain  the  knowledge  and  skills 

necessary to navigate the world of  plastic machining 

with  confidence.  Optimize  your  processes,  enhance 

product  quality,  and  unlock  new  possibilities  for 

innovation. Whether you are a student, a machinist, an 

engineer, or a manufacturer, this book will empower 
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you to harness the full potential of plastic machining 

and  drive  your  manufacturing  operations  to  new 

heights of success.
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Chapter  1:  Fundamentals  of  Plastic 

Machining

Introduction to Plastic Machining

Plastic machining is a versatile manufacturing process 

that  involves  shaping  plastic  materials  into  desired 

forms and dimensions. It encompasses a wide range of 

techniques,  from  traditional  cutting  and  drilling  to 

advanced  processes  like  laser  cutting  and  ultrasonic 

welding.  Plastic  machining  is  widely  used in  various 

industries,  including  automotive,  aerospace,  medical, 

and consumer electronics, due to the unique properties 

and advantages offered by plastic materials.

Plastics offer several benefits over traditional materials 

like metals and wood. They are lightweight, corrosion-

resistant, and possess excellent electrical and thermal 

insulation  properties.  Additionally,  plastics  are  often 

easier  to  machine  than  metals,  allowing  for  faster 

production times and lower costs. With the increasing 
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demand for lightweight and durable materials, plastic 

machining  has  become  a  critical  process  in  modern 

manufacturing.

This chapter provides a comprehensive introduction to 

the world of plastic machining. It covers the basics of 

plastic  machining,  including  the  different  types  of 

plastics  that  can  be  machined,  their  properties,  and 

their machinability characteristics. It also explores the 

various machining processes used for plastics, such as 

cutting,  drilling,  milling,  turning,  and  finishing 

techniques.

By the end of  this  chapter,  readers will  have a solid 

understanding  of  the  fundamentals  of  plastic 

machining.  They  will  be  familiar  with  the  different 

types of plastics that can be machined, their properties, 

and their machinability characteristics. They will also 

have a basic understanding of the various machining 

processes used for plastics and their applications. This 

knowledge  will  serve  as  a  foundation  for  further 
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exploration  of  the  advanced  topics  covered  in 

subsequent chapters.

In  addition  to  the  technical  aspects  of  plastic 

machining, this chapter also discusses the importance 

of  safety  considerations.  It  highlights  the  potential 

hazards  associated  with  plastic  machining  and 

provides  guidelines  for  safe  work  practices.  By 

following  these  guidelines,  machinists  can  minimize 

the risk of accidents and injuries.

Overall,  this  chapter  provides  a  comprehensive 

overview  of  the  fundamentals  of  plastic  machining, 

covering the different types of plastics, their properties, 

and their machinability characteristics. It also explores 

the various machining processes used for plastics and 

discusses the importance of safety considerations. This 

chapter  lays  the  groundwork  for  a  deeper 

understanding  of  the  advanced  topics  covered  in 

subsequent chapters.
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Chapter  1:  Fundamentals  of  Plastic 

Machining

Types of Plastics Machinable

Plastics encompass a diverse range of materials  with 

unique  properties  and  characteristics.  Understanding 

the different types of plastics machinable is crucial for 

selecting  the  appropriate  machining  processes  and 

optimizing  machining  parameters.  This  chapter 

provides  an overview of  the various plastic  families, 

their  properties,  and  their  machinability 

considerations.

Thermoplastics

Thermoplastics  are  a  class  of  plastics  that  can  be 

repeatedly  melted  and  solidified  without  undergoing 

chemical  changes.  This  property  allows  them  to  be 

easily processed and reshaped, making them suitable 

for  a  wide  variety  of  applications.  Common 

thermoplastics include:
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 Polyethylene (PE): PE is a versatile plastic with 

excellent  chemical  resistance,  toughness,  and 

flexibility.  It  is  commonly  used  in  packaging, 

films, and bottles.

 Polypropylene  (PP):  PP  is  a  lightweight  and 

strong plastic with good chemical resistance and 

dimensional  stability.  It  is  often  used  in 

automotive parts, appliances, and containers.

 Polyvinyl  chloride  (PVC):  PVC  is  a  versatile 

plastic  with  good  strength,  rigidity,  and  fire 

resistance. It is commonly used in pipes, flooring, 

and window frames.

 Polystyrene  (PS):  PS  is  a  lightweight  and 

inexpensive  plastic  with  good  electrical 

insulation  properties.  It  is  often  used  in 

disposable cups, food containers, and insulation 

materials.

 Acrylonitrile butadiene styrene (ABS): ABS is a 

tough  and  impact-resistant  plastic  with  good 
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chemical  resistance.  It  is  commonly  used  in 

automotive parts, appliances, and electronics.

Thermosets

Thermosets  are  a  class  of  plastics  that  undergo  an 

irreversible chemical change during their initial curing 

process,  forming  a  rigid  and  cross-linked  structure. 

This  process  makes them more resistant  to  heat  and 

solvents but also less versatile in terms of reshaping or 

recycling. Common thermosets include:

 Epoxy  resins:  Epoxy  resins  are  high-

performance  thermosets  with  excellent 

adhesion,  chemical  resistance,  and  electrical 

insulation properties.  They are commonly used 

in adhesives, coatings, and composites.

 Phenolic resins: Phenolic resins are strong and 

durable  thermosets  with  good  electrical 

insulation  properties.  They  are  often  used  in 

electrical  components,  automotive  parts,  and 

molding compounds.
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 Polyester resins:  Polyester  resins  are  versatile 

thermosets  with  good  chemical  resistance  and 

mechanical properties. They are commonly used 

in  fiberglass-reinforced  plastics,  coatings,  and 

adhesives.

 Polyurethane resins: Polyurethane resins are a 

diverse group of thermosets with a wide range of 

properties,  including  flexibility,  toughness,  and 

abrasion resistance. They are commonly used in 

foams, coatings, and elastomers.

Engineering Plastics

Engineering  plastics  are  a  class  of  high-performance 

plastics that offer exceptional properties, such as high 

strength,  stiffness,  temperature  resistance,  and 

chemical  resistance.  These  plastics  are  often  used  in 

demanding  applications  where  conventional  plastics 

fall short. Common engineering plastics include:

 Polyetheretherketone (PEEK):  PEEK is  a high-

performance  thermoplastic  with  excellent 
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mechanical properties, chemical resistance, and 

temperature  resistance.  It  is  often  used  in 

aerospace, medical, and automotive applications.

 Polytetrafluoroethylene  (PTFE):  PTFE,  also 

known  as  Teflon,  is  a  fluoropolymer  with 

exceptional chemical resistance, low friction, and 

high temperature resistance. It is commonly used 

in seals, bearings, and coatings.

 Polycarbonate (PC):  PC is a tough and impact-

resistant thermoplastic with good optical clarity 

and  dimensional  stability.  It  is  often  used  in 

glazing, automotive parts, and electronic devices.

 Acetal  (POM):  Acetal  is  a  strong  and  wear-

resistant  thermoplastic  with  good  dimensional 

stability and low friction. It is commonly used in 

gears, bearings, and mechanical components.

Machinability Considerations

The  machinability  of  a  plastic  material  depends  on 

several  factors,  including  its  hardness,  toughness, 
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melting point, and chemical reactivity. Harder plastics 

are more difficult to cut and may require specialized 

tooling or  machining processes.  Tougher plastics  can 

withstand  higher  cutting  forces  without  breaking, 

making  them  suitable  for  high-speed  machining 

operations.  Plastics  with  low  melting  points  may 

require  special  coolants  or  cutting  fluids  to  prevent 

melting  or  thermal  damage  during  machining. 

Additionally, some plastics may react chemically with 

certain cutting tools or coolants, leading to accelerated 

tool wear or poor surface finish.

By  carefully  considering  the  type  of  plastic  being 

machined  and  its  specific  properties,  manufacturers 

can select  the most  appropriate  machining processes 

and parameters to achieve the desired results in terms 

of productivity, quality, and cost-effectiveness.
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Chapter  1:  Fundamentals  of  Plastic 

Machining

Machining Characteristics of Plastics

Plastics  exhibit  a  unique  set  of  machining 

characteristics  that  distinguish them from traditional 

materials like metals and wood. These characteristics 

are influenced by the inherent properties  of  plastics, 

such  as  their  molecular  structure,  thermal  behavior, 

and  mechanical  properties.  Understanding  these 

machining  characteristics  is  essential  for  optimizing 

the  machining  processes  and  achieving  high-quality 

finished products.

One of the key characteristics of plastics is  their low 

melting point compared to metals. This property makes 

plastics  more  susceptible  to  heat-related  damage 

during  machining.  Therefore,  it  is  crucial  to  select 

machining processes  and cutting  tools  that  minimize 
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heat generation and employ proper cooling techniques 

to prevent thermal degradation.

Another important characteristic of plastics is their low 

thermal  conductivity.  This  property  can  lead  to 

localized heat buildup in the cutting zone, resulting in 

increased  tool  wear  and  poor  surface  finish.  To 

mitigate this issue, cutting tools with sharp edges and 

high rake angles are often used to reduce cutting forces 

and heat generation. Additionally, the use of coolant or 

cryogenic  cooling  can  help  to  dissipate  heat  and 

improve machining performance.

Plastics also exhibit viscoelastic behavior, which means 

they exhibit  both elastic  and viscous properties.  This 

behavior can lead to  springback,  where the material 

tends  to  recover  its  original  shape  after  being 

deformed.  Springback  can  cause  dimensional 

inaccuracies  and  affect  the  overall  quality  of  the 

machined part. To minimize springback, proper tooling 
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and fixturing techniques are employed to restrain the 

material during machining.

Furthermore,  the  mechanical  properties  of  plastics, 

such as  their  hardness,  strength,  and toughness,  can 

vary significantly depending on the type of plastic and 

its  composition.  These  properties  influence  the 

selection  of  cutting  tools  and  machining  parameters. 

Harder plastics require more rigid tooling and higher 

cutting forces,  while  softer  plastics  can be machined 

with less force and lower cutting speeds.

Finally, plastics are often reinforced with various fillers 

and  additives  to  enhance  their  properties  and 

performance.  These  reinforcements  can  alter  the 

machining characteristics of the plastic,  affecting tool 

wear, cutting forces, and surface finish. Therefore, it is 

important  to  consider  the  type  and  amount  of 

reinforcement when selecting machining processes and 

parameters.
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By  understanding  and  considering  the  machining 

characteristics of plastics, manufacturers can optimize 

their  machining  processes  to  achieve  high-quality 

finished  products,  minimize  production  costs,  and 

improve overall efficiency.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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