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Beginner Level • Loading Filament, Purging & First 

Extrusion Checks 

How to load filament safely, purge correctly and check that the printer is extruding cleanly before 

starting a real print. 

This beginner resource explains how filament moves from the spool into the printer, why the 

nozzle must be heated before loading or unloading, how purging clears old material, and how 

the first extrusion check shows whether the machine is ready. The goal is not only to follow 

steps, but to understand what each step protects and why it improves print success. 

Resource overview 

Loading filament sounds simple, but it is one of the most important setup routines in 3D printing. If the filament is 

inserted poorly, fed at the wrong temperature, or pushed through a partially blocked nozzle, the printer may begin a job 

with weak flow, gaps, clicking, or total print failure. That is why a good operator treats loading as a careful preparation 

step rather than a quick guess. 

Purging and first extrusion checks matter because they confirm that melted plastic is actually leaving the nozzle in a 

clean and predictable way. At beginner level, students should learn to notice the difference between smooth flow and 

problem signs such as curling, sputtering, thin output, or no extrusion at all. Understanding this routine early helps 

build safe habits and stronger first prints. 
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Indicative level Beginner 

Suggested use 
Introductory lessons, first printer use, first supervised loading 

routine 

Best suited to Students learning the safe order of operations 

Learning focus Heat, load, purge, observe and confirm readiness 

Related resource areas 
Initial Printer Setup • Bed Leveling & Calibration • What is 3D 

Printing 

Why loading and purging should happen before every 

important print 

A printer can look ready on the outside while still having poor material flow inside the hotend. Old filament, a cooled 

plug near the nozzle, or a badly inserted strand can all cause weak or unreliable extrusion. That is why the operator 

should never assume the printer is ready simply because the machine powers on and homes correctly. 

The loading and purging routine is really a readiness test. It checks that the filament path is clear, that the extruder is 

gripping properly, that the nozzle is hot enough to melt the chosen material, and that fresh plastic can exit the nozzle 

consistently. This simple routine prevents many failed starts. 
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This diagram supports the beginner 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 

Prepare spool and filament 

end 

Check the spool can turn freely, cut the 

filament end neatly, and make sure the 

strand is not tangled. 

A clean, straight filament end feeds more 

easily and reduces the chance of jams or 

missed loading. 

Heat to loading temperature 
Warm the nozzle before inserting or 

removing filament. 

Cold plastic cannot move safely through 

the hotend; forcing it can damage parts or 

leave a blockage. 

Feed filament into the 

extruder 

Guide the filament into the entry path 

until the drive gears pull it through. 
Correct alignment helps the extruder grip 

cleanly instead of chewing the filament. 

Purge until the flow is clean 
Extrude material until the stream looks 

steady and the colour is correct. 

This clears old plastic and confirms that 

melted filament is moving properly 

through the nozzle. 

Check the first extrusion 
Watch the first strand come out and look 

for smooth, even flow. 

The first extrusion check gives an early 

warning of under-extrusion, clogs or 

temperature problems. 
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Step 1: Prepare the spool, filament and printer area  

Before filament is loaded, the spool should be checked first. The student should confirm that the spool is mounted 

properly, can rotate without sudden resistance, and is not crossed over itself. A tangled spool can seem harmless at the 

start, but once a print begins it can pull tight, stop filament movement and cause the extruder to grind the strand instead 

of feeding it. 

The end of the filament should also be prepared carefully. Many materials feed more easily when the end is trimmed to 

a fresh angled point rather than a blunt or bent shape. This matters because the filament must pass into a narrow entry 

path before it reaches the drive gears and hotend, and a crooked end is more likely to catch on an edge instead of sliding 

into position. 

This preparation step is taken because the best loading routine starts with easy, controlled material movement. It 

reduces the need to force the filament, lowers the chance of a misfeed, and makes the later purge step more reliable. In 

practical terms, good preparation saves time and prevents avoidable frustration. 

Step 2: Heat the nozzle before loading or unloading  

A 3D printer nozzle is designed to move filament only when the plastic is softened by heat. When the nozzle is cold, 

the plastic inside the hotend becomes firm and cannot pass through the small melt zone correctly. If a student tries to 

pull filament out or push filament in while the nozzle is too cool, the filament can stretch, snap, or leave a partial plug 

behind. 

Heating is not just about making movement easier. It also protects the extruder and hotend from unnecessary force. The 

drive gears inside the extruder are meant to grip and transport material, but when resistance is too high they may chew a 

notch into the filament instead of moving it. That damage then makes loading harder because the gears cannot grab the 

strand cleanly. 

This step is taken because temperature makes the difference between safe flow and mechanical strain. Students should 

understand that heat is part of the material pathway, not just a number on the screen. When the nozzle is properly 

heated, the printer can accept new material more smoothly and purge more consistently. 
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The workflow diagram above shows how preparation, temperature, purge quality and observation work together at 

beginner level. 

Step 3: Purge until the material is clean and steady 

Once the filament has entered the hotend and begins to melt, the next important action is purging. Purging means 

pushing out a small amount of material before the real print begins. This clears any old plastic that was left in the 

nozzle from a previous colour, a previous material, or a previous unsuccessful print attempt. 

A good purge tells the operator more than colour alone. The stream should appear smooth, continuous and reasonably 

even. If the filament curls tightly at the nozzle, breaks into short blobs, comes out with gaps, or makes popping sounds, 

the machine may not yet be ready. These early signs can point to moisture, low temperature, partial blockage, or poor 

filament feeding. 

This step is taken because the nozzle should be proven clean before the print itself is trusted. Purging acts as a 

controlled test in a simple setting, where the operator can stop and correct a problem without wasting a whole model. It 

is one of the quickest ways to catch issues before they damage print quality. 

  



MAXXESHOP3D • Educational Resource 

Maxxeshop3D 

Step 4: Watch the first extrusion like a readiness check 

After purging, the first extrusion check becomes a final confirmation that the printer is ready. This may happen through 

the menu's extrude command, a load-filament routine, or the very first line of a print. The student should watch closely 

to see whether the material leaves the nozzle at a steady rate and whether the strand looks uniform rather than weak or 

interrupted. 

This check matters because many faults become visible immediately if someone is paying attention. A clicking extruder 

can mean the filament is meeting too much resistance. A thin inconsistent strand can mean partial blockage or poor gear 

grip. No extrusion at all can mean the filament never truly reached the melt zone, or that the nozzle is blocked. 

The step is taken because the start of extrusion often reveals the real condition of the printer. By treating first extrusion 

as a deliberate inspection rather than something to ignore, students learn to stop early, adjust safely and prevent poor 

prints from continuing. 

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 

Extruder 

The mechanism that grips and 

pushes filament toward the hotend. 

Hotend 

The heated assembly that melts 

filament before it reaches the 

nozzle. 

Purge 

To push out a small amount of 

filament to clear old material and 

confirm flow. 

Nozzle 

The small metal tip where melted 

filament exits the printer. 

Feed path 

The route the filament takes from 

spool to extruder to hotend. 

Clog 

A blockage that restricts or stops the 

flow of melted filament. 

Why this level matters 

Beginners who learn this routine well are less likely to start prints with an empty nozzle, the wrong colour, or poor 

material flow. That directly improves first-layer success and reduces wasted plastic. 

In school settings, this routine also improves safety and confidence. Students learn that good printing starts with careful 

preparation, not with pressing print as quickly as possible. 

Teacher extension prompt 

Ask students to explain why a printer that heats correctly can still fail if the loading and purge routine is rushed. 

Then have them identify which visual signs would make them stop the printer before starting a real job. 

 


