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3D PRINTER ERROR CODES

How they appear, what they mean, and what to check first
A school-friendly troubleshooting resource for common classroom and maker-space printers

Education Resource Guide
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OVERVIEW

Different 3D printers display faults in different ways. Some machines show short firmware messages such
as MINTEMP, MAXTEMP, THERMAL RUNAWAY, or HEATING FAILED. Others use touch-screen alerts,
pop-up warnings, or numbered error codes. Newer classroom printers may also stop the print
automatically and provide a short explanation on screen.

Although the wording varies between brands, most printer errors still fall into the same core groups:

* temperature sensor faults

* heater faults

* bed heating faults

* homing and movement faults

* auto-leveling or probe faults

* extrusion and filament feed faults

* fan and cooling faults

* communication or electronics faults
This resource is written for schools, teachers, technicians, and education coordinators who want a
practical guide to what these messages usually mean and what should be checked first. It is not intended
to replace manufacturer service instructions, but it will help identify the likely cause and the best safe next
step.

IMPORTANT SAFETY NOTE

If a printer reports MAXTEMP, THERMAL RUNAWAY, uncontrolled heating, smoke, a burning smell,
repeated unexplained resets, or visible wiring damage, stop the print immediately and power the printer
down safely. Do not continue using the printer until the cause has been identified and repaired.

HOW TO USE THIS GUIDE
When an error appears:

* Record the exact wording or code shown on the display.

* Note when it happened:

* during preheat

* during homing

* during bed leveling

* during filament loading

* in the middle of a print

* Check whether the error clears after a restart or immediately returns.

* Inspect the most obvious causes first before replacing parts.

* If the same fault repeats, remove the printer from classroom use until it has been inspected properly.
A large number of 3D printer faults are caused by simple issues such as:

* loose plugs

* bent or damaged cables

¢ clogged nozzles

¢ broken filament inside the extruder path

* debris on the print bed

¢ cooling fans not spinning

* a missing or poorly seated build plate

* a hotend or nozzle assembly that is not fitted correctly

QUICK REFERENCE TABLE
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Use this table to quickly match the message on screen with the most likely fault group and the safest first
checks.

Typical message on screen What it usually means First things to check

MINTEMP Temperature reading too low or sensor Thermistor wire, plug, damage near

open circuit hotend or bed, very cold room
MINTEMP BED B.ed sensor reading too low or Bed thermistor, bed cable, bed
disconnected connector
MAXTEMP Temperature reading too high or sensor ~ Thermistor damage, short circuit,
shorted heater control fault
MAXTEMP BED Bed temperature reading too high ST UnEIi T St GElol 2 CRmEws,
board fault
HEATING FAILED Heater is not warming as expected Heater cartridge, ceramic heater,
power to hotend, loose plug
THERMAL RUNAWAY Printer Io§t normal temperature control Lo_os_e the_r_mlstor, unstable heater,
after heating missing silicone sock, drafts

Bed heater, bed cable, connector,

BED HEATING FAILED Print bed not warming normally
fuse, control board
HOMING FAILED Axis could not reach or detect home E)ngjg)rg Ttelf 2, GRS el)
PROBING FAILED / LEVELING  Bed leveling sensor could not measure Dirty nozzle, debris on bed, missing

FAILED correctly build plate, probe issue

NO FILAMENT / FILAMENT Printer thinks filament is missin Empty spool, sensor issue, broken
RUNOUT 9 filament

LOAD FAILED / EXTRUSION Filament is not moving correctl Clog, tangled spool, worn extruder
ERROR 9 y gear, feeder blockage

Debris in fan, stalled fan,
disconnected fan

One board or module lost contact with Cable fault, loose connector,
another electronics issue

FAN ERROR / FAN ABNORMAL Cooling fan not operating as expected

COMMUNICATION ERROR

1. TEMPERATURE AND THERMISTOR ERRORS

Temperature-related faults are among the most common and the most important. On many printers, the
nozzle and bed each use a temperature sensor called a thermistor. If the reading is too low, too high,
unstable, or missing, the printer will stop to protect itself.

1.1 MINTEMP

How it may appear
Err: MINTEMP
MINTEMP triggered, system stopped
Min temp error
Nozzle temperature abnormal
Extruder temperature too low

What it means
The printer believes the nozzle temperature is below the minimum safe reading. This often means the
thermistor is disconnected, broken, or reading an open circuit.

Common causes
broken thermistor wire near the hotend
loose thermistor plug at the board or toolhead
thermistor pulled out of position
damaged cable loom from repeated movement
very cold room conditions on some machines
faulty hotend assembly or nozzle module
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What to check first

¢ Inspect the thin thermistor wires near the hotend.

* Check that the plug is fully seated.

* Look for damage where the loom bends during printing.

* Confirm the thermistor is still properly fixed into the heater block or hotend module.

¢ If the printer uses a modular hotend, remove and re-seat it if the manufacturer allows.

School note

If a school printer lives in a cold storeroom or gets moved between rooms, wiring can become stressed
over time. Repeated student handling can also loosen plugs.

1.2 MINTEMP BED

How it may appear
* Err: MINTEMP BED
* Bed min temp error
* Build plate temperature too low

What it means
The heated bed sensor is reading below the safe minimum or is disconnected.

Common causes
* damaged bed thermistor wire
* loose bed cable
* connector fatigue from bed movement
* bed sensor failure

What to check first
* Inspect the bed cable where it flexes.
* Check the bed connector under or behind the machine.
* Look for crushed insulation or exposed wires.
* Watch whether the bed temperature reading flickers on screen.

1.3 MAXTEMP

How it may appear
* Err: MAXTEMP
* MAXTEMP triggered, system stopped
* Nozzle over temperature
* Extruder temperature too high

What it means
The printer thinks the nozzle temperature is far above the safe range. This may be a bad sensor reading
or a real overheating condition.

Common causes
* thermistor short circuit
* damaged insulation causing wires to touch
¢ thermistor crushed by screw or heat block
* sensor touching metal incorrectly
¢ control board or MOSFET fault causing heater to stay on
* wrong replacement part fitted

What to check first
* Turn the printer off and let it cool.
* Inspect the thermistor wire for damage.
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* Check whether the thermistor is secure and isolated correctly.

¢ Confirm the hotend assembly matches the printer model.

* If temperature rises uncontrollably, do not restart until serviced.

Safety note

A true MAXTEMP or uncontrolled heating event must be treated seriously.

1.4 MAXTEMP BED

How it may appear
° Err: MAXTEMP BED
* Bed over temperature
* Build plate too hot

What it means
The bed temperature reading is too high or appears too high due to a sensor fault.

Common causes
* bed thermistor shorted
* damaged bed cable
* board fault on the heated bed output

What to check first
¢ Inspect the bed sensor cable.
* Check for trapped or crushed bed wiring.
* Confirm the displayed temperature looks believable before heating.

2. HEATING ERRORS

Sometimes the sensor is working, but the heater is not keeping up. In these cases the printer usually
reports a heating or thermal control fault.

2.1 HEATING FAILED

How it may appear
* Heating failed
* Error: heating failed
* Nozzle failed to heat
* Extruder heating abnormal

What it means
The printer tried to heat the nozzle, but the temperature did not rise as expected.

Common causes
* failed heater cartridge or ceramic heater
* unplugged heater cable
* damaged hotend module
¢ insufficient power to the heater
* loose connector on the mainboard or toolhead board
¢ cooling fan blowing too strongly across the hotend

What to check first
* Start a preheat and watch whether the temperature rises at all.
* Check the heater connection.
* Inspect the hotend or nozzle module.
* Look for burnt plugs or discoloured connectors.
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* Make sure the silicone sock is fitted if the printer uses one.

2.2 THERMAL RUNAWAY

How it may appear
°* THERMAL RUNAWAY
* Err: THERMAL RUNAWAY
* Thermal runaway, printer halted
* Temperature control abnormal

What it means

The printer heated normally at first, but then the temperature drifted too far away from the target and
stayed unstable. This is a safety feature designed to catch a hotend or bed that is no longer being
controlled properly.

Common causes
* loose thermistor making intermittent contact
¢ heater working inconsistently
¢ silicone sock missing
* part cooling fan blasting the heater block
¢ cold air or drafts affecting an uncovered hotend
* damaged hotend after a blob or filament leak
* failing bed heater or bed sensor

What to check first

* Inspect thermistor security and wiring.

* Check the heater and any nozzle module connection.

* Look for missing hotend insulation.

* Confirm the printer’s part cooling fan is not aimed incorrectly.

* Examine the hotend for old melted plastic around the block.

School note

Thermal runaway faults are common after student nozzle changes, hotend knocks, transport between
classrooms, or a previous filament leak around the heater block.

2.3 BED HEATING FAILED

How it may appear
* Heating failed: bed
* Bed heating error
* Build plate failed to heat
* Bed temperature abnormal

What it means
The bed heater is not warming at the expected rate or not warming at all.

Common causes
* bed heater fault
¢ disconnected bed cable
* damaged bed connector
* blown fuse
* power supply problem
* board output fault

What to check first
* Watch whether the bed temperature rises during preheat.
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* Inspect the bed cable for heat damage or breaks.
* Check whether the bed is receiving power.
* Compare nozzle heating and bed heating behaviour.

3. HOMING, MOVEMENT, AND AXIS ERRORS

Printers need to know where each axis is before starting. If an endstop, sensor, motor, belt, or axis motion
system is blocked or faulty, the printer may stop with a homing or movement error.

3.1 HOMING FAILED

How it may appear
* Homing failed
* Printer halted, please reset
e XIYIZ homing error
* Failed to home axis

What it means
The printer could not reach its home position normally or failed to detect the sensor when it got there.

Common causes
¢ obstruction on the rail or bed
* loose or broken belt
* endstop unplugged or damaged
* toolhead crashing into a clip, cable, or print debris
* bent rod or contaminated rail
* motor cable fault

What to check first
* Remove any printed parts, debris, or bed clips that may block movement.
* Move the axes gently by hand if the printer design allows it.
* Check that the belts are still tensioned.
* Inspect the sensor or endstop connection.
* Watch which axis fails during the homing sequence.

3.2X,Y, OR Z AXIS ERROR

How it may appear
* X-axis error
* Y-axis movement abnormal
 Z-axis load too high
* Motor overload
* Abnormal resistance detected

What it means
The printer senses that one axis is not moving freely or is not reaching the expected position.

Common causes
* jammed linear rail
* overtight belt or loose pulley
* cable snagging during travel
* stepper motor or driver issue
« foreign object under the bed
* bed or gantry out of alignment
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What to check first
¢ Inspect travel along the full axis.
* Check for loose pulleys or belt damage.
¢ Look for anything caught under the bed.
* Make sure the printer is sitting level and not twisted.

4. BED LEVELING AND PROBE ERRORS

Auto-leveling systems are common in school printers because they reduce setup time, but they are still
sensitive to dirt, poor nozzle condition, sensor faults, and bed alignment issues.

4.1 AUTO LEVELING FAILED

How it may appear
¢ Leveling failed
* Auto bed leveling failed
* Probing failed
* Bed mesh calibration failed
¢ Calibration error

What it means
The printer could not complete its bed measurement routine accurately.

Common causes
° nozzle contaminated with filament
* bed surface dirty or obstructed
° wrong or missing build plate
* warped or incorrectly seated build surface
* failed probe or dirty probe tip
* loose printhead assembly
* Z offset or calibration stored incorrectly

What to check first

¢ Clean the nozzle and remove any plastic blob.

* Clean the build plate.

* Confirm the correct plate is fitted and seated properly.

* Check for magnetic plates that are not lying flat.

* Inspect the probe or sensor.

* Re-run calibration only after the hardware looks correct.

School note

A dirty nozzle after student use is one of the most common causes of failed probing.

4.2 Z OFFSET OR FIRST LAYER ERROR MESSAGES

How it may appear
* Z offset out of range
* First layer calibration failed
* Nozzle too close / too far
* Bed calibration unsuccessful

What it means
The printer cannot achieve the correct nozzle-to-bed spacing for safe printing.
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Common causes
* nozzle not tightened correctly
* build plate not seated
* residue on nozzle tip
* probe offset changed after maintenance
* incorrect sheet or plate profile selected

What to check first
* Confirm the correct build sheet profile is selected.
¢ Clean the nozzle tip and plate.
* Re-seat the build plate.
* Re-run the first layer or Z calibration.

5. FILAMENT FEED AND EXTRUSION ERRORS

These errors are extremely common in school environments because printers may be loaded and
unloaded often, filament may absorb moisture, or students may leave the filament path tangled or partly

inserted.

5.1 FILAMENT RUNOUT / NO FILAMENT

How it may appear
* Filament runout
* No filament detected
* Filament missing
* Please load filament

What it means
The printer believes no filament is present at the sensor.

Common causes
° empty spool
* broken filament before the feeder
* filament snapped inside the feed tube
* sensor blocked with dust or filament debris
* false trigger from faulty runout sensor

What to check first
* Confirm the spool still has filament.
* Check whether the filament has snapped.
* Inspect the runout sensor for debris.
* Reload filament and watch whether the sensor clears.

5.2 LOAD FAILED / FEED FAILED / EXTRUSION ERROR

How it may appear
* Failed to load filament
* Extrusion error
* Feed failed
* Filament cannot be extruded
* Extruder overload

What it means

The printer attempted to move filament, but the material did not feed normally.
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Common causes
¢ clogged nozzle
¢ partially blocked hotend
¢ extruder gear packed with filament dust
¢ tangled spool
¢ feeder tension too loose or too tight
* worn feeder gear
¢ filament path obstruction in PTFE tube or guide
* wet, swollen, or brittle filament

What to check first
* Check the spool for tangles.
¢ Inspect the extruder gear for ground filament dust.
* Try unloading and trimming the filament end cleanly.
* Perform a cold pull or nozzle clean if the printer design allows.
* Check whether the nozzle can extrude manually at temperature.

School note
A printer used by many students will often suffer from partial jams caused by repeated interrupted loads
and unloads rather than a single dramatic blockage.

5.3 CLOG OR NOZZLE BLOCKAGE SIGNS

Some printers do not show a perfect “clogged nozzle” message. Instead they may show under-extrusion,
extrusion overload, or load failure.

Common signs
¢ clicking from the extruder
* thin or missing print lines
* extruder grinding filament
* printer says filament is loaded but nothing comes out

What to check first
 confirm the nozzle is hot enough for the filament type
* inspect for a nozzle blockage
* check fan operation on the hotend heatsink
* inspect PTFE tube condition where used

6. FAN AND COOLING ERRORS

Fans are critical. One fan cools the print, while another may cool the hotend heatsink. If the wrong fan
stops, the printer may print badly or may trigger a safety fault.

6.1 FAN ERROR / FAN ABNORMAL

How it may appear
* Fan error
* Fan speed abnormal
* Hotend fan abnormal
* Part cooling fan stalled

What it means
The printer has detected that a fan is not spinning at the expected speed.

Common causes
* fan blocked by filament stringing or dust
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¢ fan plug disconnected

* damaged fan wires

* failed fan bearings

¢ fan blade rubbing on shroud

What to check first
¢ Inspect the fan blades visually.
* Remove debris carefully.
* Check the connector and cable.
e Listen for rattling or intermittent start-stop behaviour.

Safety note

trigger thermal errors.

If the hotend heatsink fan fails, heat creep and clogging can follow quickly. Continued use may also

7. COMMUNICATION, ELECTRONICS, AND BOARD ERRORS

Newer printers often have several boards or smart modules communicating with each other. If that
communication fails, the printer may pause or stop with a board or module error.

7.1 COMMUNICATION ERROR

How it may appear
* Communication error
* MCU error
* Mainboard communication abnormal
* Toolhead disconnected
* Module connection error

What it means
One electronic component has lost contact with another.

Common causes
* ribbon cable or loom not fully seated
* damaged toolhead cable
* intermittent break caused by repeated motion
* loose internal plug after transport
* board failure

What to check first
* Power off and inspect visible plugs.
* Re-seat modular toolheads if supported.
* Check for cable damage near repeated bend points.

¢ If the machine was recently moved, inspect internal plugs.

7.2 POWER LOSS OR REPEATED RESTARTS

How it may appear
* printer resets during heating
* screen goes blank and reboots
* print stops and restarts unexpectedly
* recovery prompt after unexpected shutdown

What it usually means

There may be a power supply issue, loose mains connection, failing PSU, overloaded circuit, or internal

short.
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What to check first
* ensure the correct mains voltage is selected where applicable
¢ inspect the IEC power lead
* test a known good power cable
¢ check the school power board and outlet
* do not continue use if heating causes repeated resets

8. COMMON PRINTER FAMILIES AND HOW THEIR ERRORS TEND
TO APPEAR

Different brands use different language. The underlying fault is often the same.

8.1 MARLIN-BASED PRINTERS

Common in many Creality, older Ender, CR series, and many other open-frame educational printers.

Typical messages
* Err: MINTEMP
* Err: MAXTEMP
* Heating failed
* THERMAL RUNAWAY
* Printer halted. Please reset

What to know
Marlin messages are often short and direct. If the screen says Printer halted, the machine is intentionally
locked until restarted. This is a protective stop, not just a casual warning.

8.2 PRUSA PRINTERS
Common in maker spaces, STEM labs, and advanced school workshops.

Typical messages
* MINTEMP / MAXTEMP
°* THERMAL RUNAWAY
°* PREHEAT ERROR
¢ Selftest failed
¢ Calibration failed
* Filament sensor triggered

What to know

Prusa printers often provide clearer guided messages than generic Marlin machines. They may also direct
the user into self-test or calibration routines. If the same issue repeats after self-test, inspect hardware
rather than repeatedly re-running calibration.

8.3 CREALITY PRINTERS
Still common in classrooms, libraries, and school tech departments, especially Ender and CR ranges.

Typical messages
* Nozzle temp too low
* Nozzle or bed temperature abnormal
* Heating failed
* Thermal runaway
* Auto leveling failed
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What to know
Creality printers may use Marlin-style warnings or simplified touch-screen wording depending on model
and firmware.

8.4 BAMBU LAB PRINTERS

Increasingly common in schools because they are fast and easy to use.

Typical error style
* touch-screen warnings
* app notifications
* numbered faults or maintenance prompts
* feeder, AMS, fan, or toolhead related messages

Common examples
* filament load or unload failure
* extruder or feeder overload
* fan abnormal
* bed leveling abnormal
* nozzle or hotend temperature abnormal
° communication or module connection fault

What to know

Bambu printers are good at detecting module and motion issues, but many apparent “smart” errors still
trace back to simple problems such as tangled filament, a blocked nozzle, a stalled fan, an incorrectly
seated plate, or a partially connected toolhead cable.

8.5 FLASHFORGE PRINTERS

Common in education because many are enclosed and classroom-friendly.

Typical messages
* Extruder heating error
* Platform heating error
* Nozzle temperature abnormal
* Leveling error
* Filament error

What to know
FlashForge printers often use more descriptive wording than older firmware-only printers. Their modular
design can make hotend or nozzle assembly seating an important first check.

8.6 MAKERBOT AND ULTIMAKER PRINTERS
Seen in some schools, libraries, and design labs.

Typical messages
* temperature or heater faults
* build plate or leveling faults
* material station or filament feed faults
* print core or print head errors
° maintenance prompts

What to know

These systems often combine warnings, prompts, and service messages rather than simple firmware text.
Always check whether the printer is asking for a maintenance step, part reseat, or calibration rather than
reporting a hard electronics failure.
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9. WHAT STUDENTS AND TEACHERS SHOULD CHECK FIRST

Before escalating a fault, these are the safest routine checks a teacher or trained school staff member can
make.

Basic operator checks

¢ Is the nozzle clean?

¢ Is the build plate installed correctly?

¢ Is the filament tangled or snapped?

* Are the fans spinning?

¢ Is there any visible blob of plastic around the hotend?

¢ Is the printer cable loom pulled tight?

* Has the printer recently been moved between rooms?

* Did the error start after a nozzle, hotend, or plate change?

Technician-level checks

* inspect thermistor continuity and wiring

* inspect heater wiring and connectors

* inspect endstops, probes, and motion system hardware

* inspect power supply output and connector condition

* inspect toolhead or module seating

* replace obviously damaged fans, sensors, or modular hotend parts

10. WHEN A PRINTER SHOULD BE REMOVED FROM USE

A school printer should be taken out of normal student use when any of the following occurs:

* repeated MINTEMP or MAXTEMP errors
°* THERMAL RUNAWAY fault
* uncontrolled temperature rise
* repeated bed heating faults
* repeated restarts or power drops
* smoking, smell of burning, or visible heat damage
* exposed wiring or damaged connectors
* the printer crashes during homing or movement repeatedly
A printer with a safety-related fault should not be left running “just to see if it works this time”.

11. GOOD PRACTICES TO REDUCE ERROR CODES IN SCHOOLS

Schools can reduce printer downtime significantly by using a few consistent habits.

Helpful routines

* Keep printers clean and free of loose filament.

* Train students not to pull on cable looms or move the printhead by force.

* Check nozzle condition regularly.

* Keep spare nozzles, PTFE tubes, fans, and thermistors where appropriate.
* Store filament dry and sealed.

¢ Label each printer with the correct filament types and loading instructions.
* Limit advanced maintenance to trained staff.

* Record recurring faults by printer serial number or room.
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Why this matters

Many “mystery” errors are not random. They are usually early signs of wear, poor handling, or overdue
maintenance.

12. SIMPLE GLOSSARY

Thermistor
A temperature sensor used to monitor the nozzle or heated bed.

Heater cartridge / ceramic heater
The component that heats the nozzle or hotend.

Thermal runaway
A protective shutdown when the printer can no longer control temperature normally.

Endstop
A switch or sensor used to detect the home position of an axis.

Probe
A sensor used to measure bed height during leveling.

Runout sensor
A sensor that detects whether filament is present.

Heat creep
When heat travels too far up the hotend, softening filament in the wrong place and causing clogs.

Under-extrusion
When too little filament comes out, producing weak or missing print lines.

13. FINAL NOTE

Most 3D printer error codes are not random. They are warnings that point to one of a few predictable
hardware or setup problems. Once staff learn to group messages into temperature, heating, movement,
leveling, extrusion, fan, or communication issues, troubleshooting becomes much faster and safer.

For schools, the best response is to combine clear operator checks with a simple rule: if a fault relates to
heat, wiring, repeated crashing, or repeated shutdown, stop using the printer until it has been inspected
properly.

Prepared for Maxxeshop3d

Australian 3D printing support and education resource material for schools, makers, and classroom
technicians.
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