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Introduction to 3D Printing
Additive Manufacturing
3D printing builds objects layer by layer, adding 

material sequentially based on a digital design.

Digital to Physical
It transforms virtual 3D models into tangible, 

three-dimensional objects, opening new possibilities 

for creation.

FDM Technology
Ultimaker printers specifically utilize Fused 

Deposition Modeling FDM, melting and extruding 

plastic filaments.

Versatile Applications
Common uses include rapid prototyping, creating 

custom tools, and enhancing educational 

experiences.

https://gamma.app/?utm_source=made-with-gamma


Ultimaker Printer Overview
Ultimaker is renowned for its reliable desktop FDM 3D printers, designed for professionals and educators alike.

Desktop FDM
Compact and user-friendly, ideal 

for various environments.

Dual Extrusion
Certain models offer 

multi-material or multi-color 

printing capabilities.

Heated Build Plate
Ensures optimal adhesion and 

reduces warping for a variety of 

materials.

Open Material System
Flexibility to use a wide range of 

third-party filaments, not just 

Ultimaker's own.

Reliability & Precision
Known for consistent, 

high-quality prints and robust 

build quality.
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Main Parts of an Ultimaker Printer
Print Head
Houses the nozzle, feeder, and cooling fans responsible for material 
extrusion.

Filament System
Includes the spool holder and feeder gears that guide the filament to 
the print head.

Build Plate
The surface where your object is printed, often glass and heated for 
adhesion.

Motion System
Controls the precise movement of the print head and build plate 
along the X, Y, and Z axes.

Control & Electronics
The screen and internal electronics manage all printer functions and 
user interaction.
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Materials Used with Ultimaker
Selecting the right filament is crucial for successful prints, as each material offers unique properties.

PLA Polylactic Acid)
Easy to print, biodegradable, 

and ideal for 

general-purpose models and 

prototyping.

ABS Acrylonitrile 
Butadiene Styrene)
Strong, durable, and 

temperature-resistant, often 

used for functional parts.

PETG Polyethylene 
Terephthalate Glycol)
Combines the ease of PLA 

with the strength of ABS, 

offering good impact 

resistance.

TPU Thermoplastic 
Polyurethane)
A flexible filament, perfect 

for producing pliable parts 

like phone cases or seals.

Consider factors like strength, flexibility, and temperature resistance when choosing your material.
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Preparing the Digital Model
Before printing, your 3D model needs to be processed by a slicing 

software like Ultimaker Cura.

Model Preparation
• Create or download your 3D 

model in formats like STL or 

OBJ.

• Import the model into 

Ultimaker Cura.

Key Slicing Settings
Layer Height: Determines print 

resolution and speed.

Infill Density: Controls object 

strength and material usage.

Print Speed: Balances print time 

with quality.

Supports & Adhesion: Essential 

for complex geometries and 

preventing warping.
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Printer Setup & Calibration
Proper printer preparation is essential for print success and involves careful setup and calibration.

0

1Load Filament
Carefully feed the filament into the 

designated extruder path until it's 

properly seated.

0

2Level Build Plate
Ensure the build plate is perfectly level, 

either manually or using automatic 

calibration, for even first layers.

0

3Clean Build Surface
Wipe the build plate with isopropyl 

alcohol to remove any oils or debris that 

could hinder adhesion.

0

4Preheat Printer
Allow the nozzle and build plate to reach their target 

temperatures before starting the print.

0

5Test Print Optional)
Run a small test print to verify settings and calibration before 

a major job.
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The Printing Process
Once prepared, the 3D printer brings your digital design to life, layer by precise layer.

Initiate Print
Start your print job from an SD card, USB, or over a network 

connection.

Monitor First Layers
Closely observe the initial layers to ensure proper bed adhesion 

and prevent early failures.

Layer-by-Layer Construction
The printer systematically extrudes molten filament, building the 

object upward, layer by layer.

Cooling Fans
Integrated fans regulate the cooling of extruded plastic, critical 

for detail and structural integrity.
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Post-Processing & Troubleshooting
Finishing Your Print
• Safely remove the finished print from the build plate.
• Carefully remove any support structures.
• Perform basic finishing like sanding or trimming for a smooth result.

Common Issues
Warping: Edges of the print lifting from the build plate.
Stringing: Fine plastic strands between printed parts.
Under-extrusion: Gaps or thin areas due to insufficient material flow.
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Safety & Best Practices
Adhering to safety guidelines and maintenance tips ensures a safe and long-lasting 3D printing experience.

1

Watch for Heat
Avoid touching the hot nozzle or heated build plate to prevent 
burns.

2

Ensure Ventilation
Use your printer in a well-ventilated area to dissipate fumes from 
melting plastics.

3

Supervise Long Prints
Never leave a 3D printer unattended for extended periods, 
especially during long prints.

4

Regular Cleaning
Keep your nozzle clean and free of debris for optimal extrusion.

5

Firmware Updates
Regularly update your printer's firmware for improved performance 
and new features.

6

Inspect Components
Periodically check belts and feeder mechanisms for wear and tear.

Successful 3D printing depends on proper model preparation, correct settings, calibration, and material understanding.
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