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What this resource explains Advanced

This developing resource expands bed levelling into fuller
explanations of surface preparation, bed consistency,

nozzle height, first-layer shape and adjustment habits.
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Developing Level * Bed Leveling &
Calibration

A developing-level guide to bed levelling, first-layer calibration and the reasons these steps
control adhesion and print reliability

Intermediate

This developing resource expands bed levelling into fuller explanations of surface
preparation, bed consistency, nozzle height, first-layer shape and adjustment habits.

Resource overview

At developing level, students should move beyond simply 'doing the levelling routine' and start
understanding why different first-layer shapes happen. Bed levelling affects how the filament is pressed
onto the bed, how evenly it is placed across the surface and how reliably a print can begin.

This document explains levelling and early calibration as a controlled process. It shows how surface
condition, nozzle distance, consistency across the bed and first-layer reading work together.
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Indicative level Developing
Suggested use First-layer quality lesson or follow-on printer setup training

Students who know the basic levelling steps and need to

Best suited to .
interpret them better

Explain how bed condition and nozzle height shape the first-

Learning focus
layer result

Related resource areas Initial Setup * Adhesion ¢ Troubleshooting

Good levelling creates consistent first-layer
conditions

A developing learner should understand that bed levelling is really about consistency. The nozzle must
begin from a suitable height, and that height must stay useful across the part of the bed where the print

will begin.

When that consistency is weak, the first layer may stick in one area and fail in another. Good levelling is
therefore one of the main ways to reduce early unpredictability.
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Diagram 1 ¢ Bed levelling and first-layer setup sequence

Clean bed Set nozzle gap
o —

Prepare the Start from a Adjust the
surface known position bed_ distance

Check several points Run first-layer test Correct calmly
— | —

Look for Read the Make small
consistency printed lines changes

Key idea: the first layer tells you whether the bed, the gap and the surface are working together.

This diagram supports the developing explanation by showing the main bed-levelling and first-layer
calibration stages.
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Surface preparation

Reference position

Nozzle distance setting

Multi-point checking

First-layer reading

Small corrective changes
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Bed-leveling steps and why they matter

Calibration area What to do Why it matters

Clean and prepare the bed before
making height decisions.

Home or reference the printer before
adjustment.

Adjust the gap so the filament will be
gently flattened onto the surface.

Check several zones so the bed is not
only correct in one place.

Interpret the printed line shape and
adhesion as feedback.

Use small adjustments and recheck
rather than jumping too far.
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A poor surface can imitate a levelling
problem.

The nozzle height only makes sense
relative to a known start point.

First-layer line shape changes with
starting distance.

An uneven bed can create local failure
even when one spot looks good.

Printed evidence shows whether the
settings are truly useful.

Controlled changes improve learning
and repeatability.
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Surface condition and levelling are linked

A developing student should understand that bed levelling and bed cleanliness are related, even though
they are not the same thing. A greasy or dusty surface can make the first layer fail in a way that looks
like poor nozzle height. If the surface is contaminated, the operator may wrongly keep adjusting the bed
when cleaning was the real missing step.

This is why levelling should begin with surface preparation. It removes one major source of false
readings. Once the bed is clean, the behaviour of the first layer becomes a more trustworthy guide to
the actual nozzle distance.

This step is taken because good calibration depends on useful evidence. Cleaning the surface helps
make the evidence more honest.

Nozzle height changes the shape of the printed
line

Developing learners should pay close attention to the shape of the first printed line. When the nozzle is
too high, the line tends to look rounder and less pressed into the bed. When the nozzle is too low, the
line may be overly flattened, rough or squeezed in a way that restricts material flow.

This matters because the first layer is not only about sticking. It is also about building a good base
geometry. The line needs enough pressure to bond to the bed, but it also needs enough space to be
laid down cleanly and predictably.

This step is taken because levelling is really about creating the correct first-line shape. Reading the line
teaches the operator whether the nozzle distance is useful in practice.
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Diagram 2 ¢ Developing bed-calibration workflow

1. Prepare the surfa 2. Reference the no: 3. Adjust for line shi 4. Check across the | 5. Use the first layer as

Remove p Beginfrom a p- | Setthegapsothe .| Look for usable p- | Read the printed

contamination so known start state first layer can bond consistency, not result and make

the first layer can before judging and form correctly. only one good small corrections.
give trustworthy height. spot.

feedback.

Language to use at developing level

First-layer shape ¢« Consistency * Contact pressure ¢ Calibration clue « Multi-point levelling ¢ Corrective
adjustment

The workflow diagram above shows how bed preparation, nozzle distance and printed evidence work
together at developing level.

Checking across the bed protects the wider print
area

A bed may be correct in one area but not in another. This is why multi-point checking matters. If the
nozzle is only tested in one position, a larger print may still fail when it reaches a slightly higher or lower
zone of the bed.

Developing students should understand that the goal is not perfection in only one small location. The
goal is a reliable start across the part of the build area that the job will use. That is why many levelling
routines move around corners, the centre or several measured positions.

This step is taken because good levelling is about usable consistency. The machine does not only print
at one spot, so the checks should not be limited to one spot either.
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First-layer reading turns levelling into real
feedback

The first layer is the moment when the bed and nozzle relationship becomes visible. A developing
learner should use this moment as live feedback. Are the lines sticking evenly? Are they smooth? Are
gaps, dragging or rough patches appearing? These are not just print details; they are calibration clues.

Using the first layer this way helps the operator make smaller, more informed adjustments. Instead of
randomly turning knobs or repeating the whole routine without thought, the user begins to understand
the meaning of what they see.

This step is taken because levelling is most useful when it becomes an evidence-based process. The
first layer is one of the clearest forms of evidence the printer can provide.

Good levelling reminders Suggested classroom discussion

* Clean the bed before assuming the height is * Explain how a nozzle that is too high looks
wrong. different from one that is too low.

* Use the first layer as evidence, not decoration. * Describe why one good corner does not prove
« Adjust calmly and re-check rather than making the whole bed is ready.

large random changes. * Discuss how first-layer tests help calibration.

» Watch how the line shape changes when the gap | « Compare a rushed levelling routine with an
changes. evidence-based one.
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Vocabulary focus

First-layer shape Consistency Contact pressure
The visible form of the printed How even the nozzle distance How firmly the first line is
line on the bed. and print behaviour remain pressed onto the bed surface.

across the bed.

Calibration clue Multi-point levelling Corrective adjustment

A visible sign that helps explain | Checking the bed in more than A small change made in
whether a setting is correct. one location. response to observed evidence.

Why this level matters

This level matters because better first-layer reading leads to better levelling decisions. Students start to
understand why prints fail instead of only repeating setup routines mechanically.

It also helps learners become more observant printer users. They begin to use the printer's own output

as evidence for improvement.

Teacher extension prompt

Ask students to explain why cleaning the bed can change the outcome of a levelling attempt. Strong
developing responses should connect surface condition, first-layer shape and adhesion.
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