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Introduction 

3D printing is no longer a futuristic concept reserved for engineers and laboratories. Today, it 

sits on the desks of hobbyists, entrepreneurs, designers, educators, and innovators around the 

world. What once required expensive industrial equipment can now be achieved with 

affordable desktop printers capable of transforming digital ideas into real, physical objects 

within hours. 

But for beginners, stepping into the world of 3D printing can feel overwhelming. 

You may have seen amazing creations online—custom tools, mechanical parts, figurines, 

prototypes, and even products being sold for profit—and wondered how people actually make 

them. Between printers, filaments, STL files, slicer software, calibration settings, and 

troubleshooting issues, the learning curve can seem intimidating at first. 

That’s exactly why this book exists. 

3D Printing Mastery for Beginners (2026 Edition) was designed to take you from absolute 

beginner to confident creator through a clear, structured, step-by-step system. Instead of 

scattered tutorials and confusing technical jargon, you will find a practical roadmap that walks 

you through everything you need to know—from choosing the right desktop printer and 

understanding PLA filament to preparing STL files, using slicing software, maintaining your 

printer, solving common problems, and even turning your creations into a profitable business. 

Whether your goal is to create useful tools, prototype new ideas, design custom objects, explore 

creative projects, or start selling 3D printed products, the skills inside this book will give you the 

foundation to do it with confidence. 

By the time you finish, you won’t just understand 3D printing—you will be able to use it 

effectively, creatively, and profitably. 

So power up your printer, prepare your ideas, and get ready to build the future—one layer at 

a time. 
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CHAPTER 1 

THE CONCEPT OF 3D PRINTING  

 

Introduction  

A lot of people don't know that 3D printers have been around for a  

lot of years and there has been a huge rise in both 3D printers and the ways people use them. 

3D Printing technology is already changing the way we produce objects from tools to toys to 

clothing to even body parts. There are a lot of areas where 3D printing is making a big difference, 

like in the arts, prototyping new products, making sense of abstract ideas, the manufacturing 

and construction industry, bioprinting, etc. This chapter will focus on the basics of the 3D 

Printer, what a 3D printer is, how 3D printing allows us to make almost anything from nothing, 

how 3D printing works, the types of 3D printers, the future of 3d printers, and what purpose do 

3D printers serve.  

First and foremost, let's look at how things were previously created. There are different ways 

we make things:   

• One way of making things is called Subtractive Manufacturing: In subtractive 

manufacturing, you take a lump of material like wood, metal, or stone and cut away 

some parts of it to make the thing we want. That is, you remove or subtract the material 

you don't need to create something which could be carving a wooden chair from a tree 

or making a statue from some stone. 
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• Another way of making stuff is called Forming. In this method, you take a block of 

material and apply a force to change its shape. An example is Wallace and Gromit made 

by shaping or forming plasticine. 

 

• Another way to make things is called Casting: This is where you take a solid material, 

make it into a liquid, and you pour it into a mold. An example is chocolate bunnies and 

Easter eggs. 
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• Lastly is the Additive Manufacturing and this is where you have nothing to begin with. 

You just keep adding materials layers by layer anywhere you want until an object is 

created. 

 What is 3D Printing?  

3D Printing is part of addictive manufacturing where an object is created by adding materials 

layer by layer. 3D printing is simple to understand. To make something, you start with nothing 

and build it up one layer of material at a time until you have finished it. Examples of the process 

can be found all around us for example, people making brick walls for a long time and so on. 

In other words, 3D printing is a process in which a physical object is made from a digital design. 

The process starts by laying down very thin layers of material, like liquid or powdered plastic, 

metal, or cement. Then, the layers are melted together to make one big piece of material. 

Alternatively, 3d printing can be described as the method of creating solid three-dimensional 

items from a digital file, which is also known as additive manufacturing. Layering materials such 

as plastic, composite, or biomaterial in a 3D printer produce a wide variety of shapes, sizes, 

rigidities, and colors. 

Note the following about 3D Printing 

• Since 3D printing technology has been used, it has made manufacturing more efficient. 

In the long run, it could have a huge impact on both the manufacturing, logistics, and 

inventory management industries, especially if it can be used in mass production 

processes. 
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• If you want to make a lot of things with 3D printing, the speed isn't fast enough right 

now. However, the technology has been used to cut down on the time it takes to make 

prototypes of parts and devices, as well as the tools needed to make them so that they 

can be made faster. People who make things on a smaller scale like this are very happy 

about this because it cuts down on their costs and the time to market, which is the time 

from when a product is thought up to when people can buy it. 

• Additive manufacturing allows designers to create complex parts for machines, 

airplanes, cars, etc at a fraction of the cost and time of standard, like forging, molding, 

and sculpting. 

• People are using new technologies and techniques to make things with 3D printing right 

now. However, there are some important technological and business-environment 

changes that came together to make consumer 3D printing more affordable and 

consumer-friendly bringing additive manufacturing to homes and businesses.  

• The common material used in 3D Printing is plastic, but the use of some other materials 

allows for the creation of some products beyond tools and toys.  

How 3D Printing Works 

 

• Step 1: Create a blueprint of the object you want to print. That is, starts by making a 

drawing of the thing you want on your computer. 
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• Step 2: Use modeling software like blenders to create your design, or you can visit some 

websites like Thingiverse, Shapeways, etc, to find objects that others have 3D modeled.   

• Step 3: After the design, send it to the printer.  

• Step 4: The computer will make a special kind of file that is sent to the 3d printer. The 

3D printer will thereafter read that file, and print the object layer by layer to make the 

thing you want.  

• Then the 3D object will be created through layering where the printer will add one layer 

of the object at a time till a structure is fully formed.   

3D Printing Process 

 

 This is the core of all 3D printing and everybody follows this procedure to 3d print. In a more 

detailed way, follow these processes:  

•  First, always start with a 3D CAD model (a three-dimensional model) on the computer 

of the object you want to print.  

• Then, export that model as an.STL file (Stereolithography file)  

• From there, we can import that STL file into our slicing software 

• From the slicing software, we can edit the layers, the tool path, the temperature, the 

color, and how fast you want to print. 
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• Then, send that code that the slicer makes in a G-code file off to the 3d printer.  

• Click Print and the printer creates the object that we made in the CAD model or 

downloads it online and create a three-dimensional object. 

Note: There are other types of the 3D printing process.  

There are many different ways to make things with 3D printing, such as: 

• Extrusion: When you make something with extrusion, you wind a plastic filament or 

metal wire around an extrusion nozzle and then unwrap it. This gives the material to 

the nozzle. The materials that are used are thermoplastic, eutectic metals, edible 

materials, metal alloy, and more. 

 

• Granular: Selective melting is done in a granular bed with this process. The method 

combines parts layer by layer until the object is made. Metal alloys, titanium alloys, 

thermoplastics, metal powders, ceramic powders, plasters, and more are used to make 

this. 

 

• Laminated: This process layers objects together with layers of thin plastic, paper, or 

metal sheets. 
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• Light Polymerized: In this process, a vat of liquid polymer is exposed to light over and 

over again. The exposed liquid polymer hardens in small steps until the model has been 

made, which takes a long time. The rest of the liquid polymer is drained out of the vat, 

leaving behind the solid model. Photopolymer is what is used 

 

In detail, we can divide this process into 7 categories.  

They include:  

• Vat  Photopolymerization: In Vat photopolymerization, there is a container filled with 

photopolymer resin. An ultraviolet light source hardens the resin, which makes the 

object. This is found mainly in Stereolithography (SLA), Digital Light Processing (DLP), 

and Continuous Liquid Interface Production (CLIP). 
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• Extrusion of material: An object made of solid thermoplastic material is pushed 

through an object that is heated. This object then melts the material and drops it on a 

build platform. A 3D object is then formed when this material cools and hardens. It can 

be found mainly in Fused Deposition Modeling (FDM). 

 

• Sheet Lamination:  In this method, several layers of adhesive plastic, paper, or metal 

laminates are joined together and cut to shape with a laser cutter or knife. 

• Energy Deposition: This process uses metals, functional materials, and composites, like 

aluminum, stainless steel, and titanium. The printing machine has a nozzle that is 

attached to a robotic arm that moves in many directions. The metal power is put on the 

build platform by the nozzle. It is then melted by a laser, plasma, or electron beam to 

make a solid thing. 
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• Material Jetting: in this process, droplets of photosensitive material are applied 

through a small diameter nozzle, and then hardened by ultraviolet light, layering a part 

together one at a time. 

• Binder Jetting: This process uses powder base material and a liquid binder. When you 

use a 3D printer, the powder is spread out evenly in a build chamber. The powder is 

then glued together by jet nozzles. 

• Powder Bed Fusion:  In this process, a heat source, like a thermal print head or laser, is 

used to combine the material in powder form into a single object. It is found mainly in  

Selective Laser Sintering (SLS), Selective Laser Melting (SLM),  Electron Beam Melting 

(EBM), Selective Heat Sintering (SHS), and Direct Metal Laser Sintering (DMLS).  

Types of 3D Printers 

There are three main types of 3D printers: Extrusion Based, Resin Based, and Powder Based. 

Within these three categories are many different types, and we will cover some common and 

popular types of 3D printers.  

Here's a list of the different types of 3d printers that we're going to look at: 

• Extrusion Based  3D Printers 

➢ FFF/FDM ( Fused Filament Fabrication/ Fused Deposition Modelling) 

➢ Bio Printing 

➢ LMD (Laser Metal Deposition) 

• Resin-Based 3D Printers  

➢ Stereolithography  

➢ DLP (Digital Light Processing ) 

➢ LCD/ MLCD (Liquid Crystal Display / Monochrome LCD 

➢ Volumetric 

➢ HARP (High Area Rapid Printing)  

• Powder Based 3D Printers  

➢ SLC (Selective Laser Centering) 

➢ DMLS (Direct Metal Laser Sintering)  

➢ Jet Fusion  

Extrusion Based 3D printers 
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In 3D printing, Extrusion based printers are the most commonly used printers. Extrusion-based 

3d printers are a technology that can be used for modeling, prototyping, and production. There 

is a plastic filament or metal wire that is unwound from a coil that gives the material needed to 

make an object. 

 Examples of these Printers are:  

• FDM( Fusion Deposition Modeling): This is also called FFF (Fused Filament Fabrication)  

 

Fused Deposition Modeling, or FDM 3D Printing, is the first common type of 3D printer made 

by adding layers of materials and melting them together. Materials like this are usually melted 

just past their glass transition temperature, and then extruded next to or on top of each other, 

making an object layer by layer as they go. 

With FDM, many materials can be used. These include thermoplastics like those found in most 

household products and chocolate. They also use materials like thermoplastics with metal or 

wood incorporated into them. 
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It takes a plastic filament and pushes it through a hot end, melting it and depositing it in layers 

on the print bed. In simple terms, this is how an FDM 3D printer works. In the end, these layers 

will all be fused to make the finished piece. 

 

An image illustration of FDM 3D printing 

Source: All3DP 

• The filament is pushed through an extruder into the hot end 

• The hot end melts the material 

• Material is extruded layer by layer into a final object 

• Ender 3 and Ender 3 V2 ($160 - $260)  

FDM is widely thought to be the easiest way to make 3D objects. It's also cheap and fairly 

efficient. Another advantage of the FDM is that it can be easily scaled to any size. When you 

make gantry rails longer, you can make your build area bigger. The only thing that limits the size 

of your build area is how far each gantry moves. There are, of course, a few minor problems 

with FDM, and at some point, the cost isn't worth the benefits. But no other printer design can 

be scaled as quickly and with as few problems as FDM. 

Another benefit is that materials can be changed. FDM printers can print a wide range of 

thermoplastic materials and exotic filaments with very few upgrades or changes. This is not true 

for other types of printers, which require materials to be resin or fine powder. 



 

 13 

On the contrary, a common complaint about FDM 3D printing is that parts don't look as good 

as they should. There are a lot of steps that need to be done after printing to get high-detail 

prints that look good. This is because the material must be extruded in layers and has a certain 

thickness that the nozzle sets. This makes it hard to get high-detail prints that look good.  

Another problem with layers in FDM printing is that they make the print more fragile at the 

point where each layer is joined. This makes the print less sturdy and not good for some 

applications. This is one of the downsides of layers. 

• 3D Bio Printing  

Bioprinting is an Additive manufacturing process that uses cells and other materials instead of 

metals and plastics to make 3D structures that can be used as 3D tissues.  These biomaterials 

are called bioinks, and they look and feel like our own tissues. Bioprinting can be used in a wide 

range of fields, including regenerative medicine, drug discovery and development, and 3D cell 

culture. 

There are bio-printed structures that can be used to study how the body works outside of the 

body and in 3D. These are called organs or chips. 3D bioprinting is the only technology that 

allows for the level of geometric complexity in engineering tissues that no other technology can, 

this is why this new technology can have a huge impact on how we treat diseases. It will be able 

to replace animal testing, and it will end the organ transplant waiting list. 

An example of a 3D printer organ is shown below 

 

To understand how 3D bio-printing works;  3D bio-printing starts with a model of a structure 

that is built layer-by-layer out of a bioink that is either mixed with living cells or seeded with 

cells after the print is done. There are a lot of places where these models can come from. They 

could be from a CT or MRI scan, a computer-generated design (CAD) program, or a file that was 

downloaded from the Internet. 


