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Developing Level • Loading Filament, Purging & First 

Extrusion Checks 

How to load filament more deliberately, purge with purpose and use the first extrusion check to 

catch early problems before a print is lost. 

This developing resource explains the loading sequence in more detail, including 

filament path awareness, gear grip, correct temperature choice, colour and material 

changeover, and what first extrusion behaviour reveals. Students begin to connect 

visible nozzle output with hidden conditions inside the extruder and hotend. 

Resource overview 

At developing level, students should move beyond simply following a menu command and start 

understanding what the machine is doing at each stage. The loading routine is not only about getting plastic 

into the printer; it is about making sure the spool, extruder, hotend and nozzle are all working together 

without excess drag or contamination. 

Purging becomes especially important when colours or materials are changed. A small amount of leftover 

material can affect layer colour, extrusion consistency and even nozzle behaviour. Students should learn 

that the first extrusion check gives valuable evidence about temperature, feed resistance and nozzle 

condition. 
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Indicative level Developing 

Suggested use 
Students who already know the basic loading routine and 

need deeper reasoning 

Best suited to Classrooms building print reliability and habit-based workflow 

Learning focus Controlled loading, visible evidence and early fault recognition 

Related resource areas 
Initial Printer Setup • Bed Leveling & Calibration • Student 

Activities 

Why filament loading is really a material-control 

routine 

A developing user should recognise that filament is not just a supply item; it is the material system of the 

printer. The spool must unroll smoothly, the extruder must grip properly, and the nozzle must melt and 

release material at the correct rate. If any part of that chain is weak, print quality suffers. 

Because of that, the load-purge-check sequence should be treated as a small diagnostic routine. It allows 

the student to confirm not only that the printer extrudes, but that it extrudes with the right level of 

smoothness, colour accuracy and resistance. 
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This diagram supports the developing explanation by showing the main loading, purge and first-extrusion 

stages that lead to a stronger print start. 
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Critical steps and why they matter 

Activity area What students do Why it matters 

Check the whole filament 

path 

Follow the route from spool holder to 

extruder entry and look for sharp 

bends, tangles or drag. 

Filament flow depends on the whole 

path, not only on the nozzle. Path 

resistance can create under-extrusion. 

Load at the right 

temperature 

Use a temperature appropriate for the 

current material before feeding or 

removing it. 

Correct temperature improves 

movement, protects parts and reduces 

the chance of stripped filament. 

Confirm extruder grip 
Watch whether the drive gears pull 

the strand consistently instead of 

slipping or chewing it. 

Grip problems can create irregular 

feed long before the student sees 

defects in the final print. 

Purge after colour or 

material change 
Extrude enough material to remove 

the previous filament from the nozzle. 

Contamination changes colour, affects 

flow behaviour and can confuse 

troubleshooting. 

Interpret the first strand 
Judge whether the first extrusion is 

smooth, weak, bubbly, delayed or 

unstable. 

The first strand is a visible clue to the 

condition of the material system inside 

the printer. 
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Step 1: Control the filament path before the printer 

does the work 

At developing level, students should actively inspect the whole filament path instead of focusing only on the 

nozzle. Even if the nozzle is heated correctly, the extruder cannot deliver steady material if the spool snags, 

the filament rubs heavily against a guide, or the strand enters the extruder at a poor angle. These small 

resistances may not stop extrusion completely, but they often make it inconsistent. 

This matters because the extruder works by gripping the filament and pushing it forward in controlled 

increments. If the incoming strand is fighting against spool drag or twisting sharply, the extruder must work 

harder. That can lead to clicking, grinding or uneven motion, especially during the early stages of a print 

when consistency is most important. 

This step is taken because good extrusion starts before the filament reaches the hotend. By checking the 

path first, students learn that print quality depends on the whole feed system. They also become better at 

separating path problems from nozzle problems during troubleshooting. 

Step 2: Choose temperature with material 

behaviour in mind 

Different filaments soften and flow differently, so the loading temperature should match the material being 

used. If the nozzle is too cool, the plastic may resist movement and purge poorly. If it is too hot, the material 

may drip excessively, string, or dwell too long inside the hotend. Students should understand that 

temperature is part of the loading decision, not an afterthought. 

This is especially important when unloading and changing over to another material. Some plastics become 

stiff and difficult to remove if cooled too far, while others leave softened residue if the printer is not purged 

well enough. Using the correct temperature makes changeover cleaner and reduces stress on the filament 

path. 

The step is taken because temperature directly affects how the material behaves under pressure. A better 

user does not load at random heat values; they load with enough thermal understanding to move plastic 

cleanly, protect the extruder and prepare the nozzle for consistent flow. 
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The workflow diagram above shows how preparation, temperature, purge quality and observation work 

together at developing level. 

Step 3: Purge with a purpose, not just until 

something comes out 

Developing students should learn that purging is not finished the moment filament exits the nozzle. The aim 

is to produce a steady, representative stream of the current material. If the previous filament was a different 

colour, the purge should continue until colour mixing disappears. If the previous material had different flow 

behaviour, more purge may be needed before the nozzle acts predictably again. 

The quality of the purge matters as much as the quantity. A proper purge looks reasonably continuous and 

stable for the material and temperature in use. In contrast, intermittent flow, bubbles, long pauses before 

output or a stream that changes thickness can all show that the system still has a problem worth addressing 

before the print begins. 

This step is taken because purging is one of the simplest forms of preventive quality control. It clears 

contamination, confirms that pressure is building correctly inside the hotend, and gives the operator a safe 

moment to observe the machine before a model is placed at risk. 
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Step 4: Read the first extrusion as evidence 

The first extrusion check becomes more valuable when students treat it like evidence rather than a quick 

glance. A smooth strand usually suggests that the spool is feeding correctly, the nozzle is hot enough, and 

the extruder is gripping with enough force. A strand that curls sharply, emerges late, or becomes thin and 

thick in turns suggests that something is still wrong. 

Students should also connect the first extrusion result to likely causes. Poor gear grip may produce 

inconsistent delivery. Leftover material may produce mixed colour or erratic flow. Moist filament may create 

bubbles or faint popping during extrusion. A partial clog may make the strand exit off-centre or with reduced 

thickness. 

This step is taken because visible output is often the most accessible sign students can interpret without 

dismantling the printer. Learning to connect what they see at the nozzle to what is happening inside the 

material system is a major step toward reliable printing. 

Key operational reminders 

• Good loading begins before the filament enters 

the hotend. 

• The nozzle should never be forced to move cold 

plastic. 

• Purge quality is evidence, not wasted time. 

• A weak first extrusion is a warning, not 

something to ignore. 

Suggested classroom discussion 

• Which step most protects the nozzle and 

extruder from unnecessary strain? 

• How does purge quality reduce false starts and 

mixed colours? 

• What signs would make you continue purging 

instead of printing? 

• When should the printer be stopped rather than 

'given a chance'? 
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Vocabulary focus 

Changeover 

The process of switching from 

one filament colour or material to 

another. 

Drive gears 

The toothed parts inside the 

extruder that grip the filament. 

Feed resistance 

Any force that makes it harder 

for the filament to move through 

the path. 

Contamination 

Unwanted old material or 

residue left in the nozzle during 

a changeover. 

Steady flow 

A smooth, consistent extrusion 

without gaps, sputtering or 

sudden thickness changes. 

Misfeed 

A loading error where the 

filament does not enter the 

correct internal path. 

Why this level matters 

Developing users reduce failed starts by learning to connect loading quality with flow quality. Instead of 

reacting only after the print fails, they begin catching problems during purge and first extrusion. 

These habits are especially valuable in shared classrooms where many people use the same printer. A 

consistent loading routine reduces confusion, contamination and repeated mistakes between users. 

Teacher extension prompt 

Have students compare two first-extrusion examples, one smooth and one unstable. Ask them to explain 

which hidden causes could produce each result and what should be checked before a print starts. 

 


