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Intermediate Level e 3D Printer Parts

Explained

Suitable for students ready to connect printer setup to print quality

Intermediate guide to how printer setup and part condition influence print

quality.

Resource overview

This resource is designed for students who already understand the main parts of a classroom 3D
printer. It focuses on how setup, calibration and component condition change print quality and

visible faults.

Indicative level

Intermediate

Suggested use

Theory lesson, printer observation, diagram annotation,
or troubleshooting talk

Best suited to

Students ready to connect printer behaviour to visible
print faults

Learning focus

Explain how calibration, temperature, cooling and
movement accuracy affect prints

Related resource
areas

Materials & Filament Knowledge ¢ Safety & Setup e
Troubleshooting
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Meet the Printer: calibration, control and print quality

At intermediate level, students should move from naming parts to explaining how adjustment,
accuracy and condition affect the finished print.

Diagram 1 * Main Parts of a Classroom FDM 3D Printer
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Intermediate tip: accurate prints depend on steady extrusion, repeatable movement and a strong
first layer. Small errors at the nozzle, bed or motion system often appear in the final part.

Main parts and what they do

Part

Filament path

Intermediate role

Filament must feed smoothly and
stay dry for consistent extrusion.

Moisture or drag can cause popping,

Why it matters

stringing or under-extrusion.

Extruder / feeder

Controls how much filament is
pushed forward.

Slipping gears or wrong tension
change flow and wall thickness.

Hot end Maintains a stable melt zone and Poor thermal control can lead to
printing temperature. jams, blobs or weak bonding.
Nozzle Sets line placement, line width and Wear, clogs or wrong Z-offset affect

first-layer gap.

detail and surface finish.

Print bed / build
plate

Must be level, clean and prepared
for adhesion.

First-layer faults often lead to whole-
print failure.

Cooling system

Controls how quickly printed plastic
sets after extrusion.

Cooling changes bridges, overhangs
and layer bonding.

Motion system

Uses X, Y and Z movement to place
material accurately.

Loose belts or backlash show as
shifts, ringing or poor dimensions.

Frame / gantry

Keeps motion geometry square and
stable under load.

Flex or misalignment reduce
repeatability across the print.
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How the printer works together
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A reliable print is the result of calibrated extrusion, stable temperatures, correct cooling and
accurate motion. The printer must place the right amount of plastic in the right position at the
right time while keeping each layer bonded and supported.
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Useful classroom language: calibration ¢ layer height ¢ adhesion ¢ tolerance * Z-offset ¢ backlash

At intermediate level, students should explain how machine setup and condition change print outcomes.

Safety reminders

e Treat the nozzle, hot end and heated bed

as hot even after printing.

e Do not reach into the printer while it is

homing or moving axes.

e Check clips, cables, PTFE tubes and fans

before long prints.

e Report grinding, slipping, jams or layer

shifts immediately.

Vocabulary focus

Calibration

Adjusting printer behaviour
so motion and extrusion
are accurate.

Z-offset
The starting gap between
nozzle and bed.

Simple teacher prompt

Quick classroom activity

1. Match

a print fault to a likely cause: poor

adhesion, stringing, layer shift or under-

extrusion.

2. Explain which part or adjustment could
be responsible.

3. Identify where X, Y or Z errors would
appear on a model.

4. Compare how temperature, cooling or Z-

offset change the first layers.

Tolerance

Layer height

How closely a print matches The thickness of each

its intended size.

Backlash
Slight lost motion when
direction changes.

printed layer.

Cooling
Controlled airflow that
helps printed plastic set.

Ask students to predict what visible faults might appear if extrusion, temperature,
cooling or belt tension are wrong. Then ask which printer part or adjustment they would
check first. Clear cause-and-effect explanations show intermediate understanding.
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