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Intermediate Level Resource 

Learning focus 

• Using structured tests to isolate X/Y/Z motion faults, distinguish mechanical defects from extrusion 

faults, and confirm fixes with repeatable test prints. 

• This document explains the likely component or motion area involved and why each check is taken. 

• Use it alongside controlled test prints and safe mechanical inspection habits. 

 

Mechanical faults overview 

Mechanical print faults happen when the motion system, frame or printer structure cannot move in a stable, 

repeatable and accurate way. Unlike pure material or temperature faults, mechanical issues usually affect where 

the nozzle or bed goes, how smoothly it moves, or how consistently it returns to the commanded position. 

Because of that, mechanical diagnosis often begins with the printed symptom: ringing, wobble, layer shifts, 

repeated banding, rough motion or inconsistent first-layer behaviour. The goal is to connect the print evidence to 

the moving hardware most likely involved. 

 

Figure 1. Major motion systems that can introduce mechanical print defects. 
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1. Controlled mechanical test prints 

Intermediate users should begin using specific test prints to isolate motion problems. A cube, ringing test, tall tower, 

bed-movement pattern or repeated-dimension object can reveal whether the printer struggles on corners, height 

changes, long travel moves or one particular axis. These controlled objects are useful because they simplify the 

evidence. 

This matters because real parts often contain too many variables at once. A decorative model may hide whether 

the issue is mechanical, thermal or geometric. A simple mechanical test object makes it easier to compare before-

and-after results and to see whether a suspected fault has genuinely improved. 

Why this matters 

Structured tests reduce noise. They help the operator prove whether the printer motion has changed 

rather than guessing from a complex model. 

 

2. Separating motion defects from extrusion defects 

Mechanical faults can sometimes look like extrusion faults, especially when rough motion disrupts line placement or 

makes the surface appear inconsistent. Intermediate users should therefore ask whether the line itself is being 

deposited poorly or whether a correctly extruded line is simply landing in the wrong place. That distinction is critical. 

For example, under-extrusion often creates thin or incomplete lines, while a loose axis may still lay down a full line 

but in a slightly wrong path. The surface can look rough in both cases, but the fix is completely different. Learning to 

separate path error from flow error is one of the most important intermediate troubleshooting skills. 

Why this matters 

A print can look bad because the nozzle placed the line badly or because the line itself was formed 

badly. These are not the same fault. 

 

 

Figure 2. A structured way to move from print symptom to mechanical cause. 
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3. Axis-specific diagnosis 

Intermediate diagnosis should try to determine which axis is most involved. Echoes after left-right corners suggest a 

different motion path from faults that repeat only when the bed moves front-to-back. Z banding suggests a different 

family again. By isolating the axis, the operator narrows the hardware that needs attention. 

This is why direction-specific test prints are useful. If a defect becomes worse in one movement direction, the 

matching belt, rail, wheel set, bed assembly or screw system can be investigated more intelligently. Axis isolation is 

a major step from general printer troubleshooting to focused printer diagnosis. 

Why this matters 

The more precisely the affected axis is identified, the faster the operator can ignore unrelated 

hardware and focus on the true source. 

 

4. Mechanical repeatability and dimensional accuracy 

A printer with minor looseness may still appear to work on simple visual parts, yet fail when accurate holes, straight 

walls or repeatable sizes are needed. Intermediate users should therefore connect mechanical health to 

dimensional accuracy and repeatability, not only to obvious print defects. Small motion errors can accumulate into 

poor fit, asymmetry or inconsistent part sizes. 

This is especially important in classroom engineering projects and prototype work where parts may need to mate 

together. A machine that looks 'good enough' on decorative prints may still be unsuitable for precise work until its 

motion system is corrected. 

Why this matters 

Mechanical accuracy affects whether parts fit, align and repeat. Visual quality alone is not a complete 

test of printer health. 

 

5. Documenting fixes and re-validating 

Once a likely fault has been corrected, the job is not finished until the result is validated with the same or a closely 

related test object. This repeatability check matters because some fixes may appear to help by chance, while 

others may change one defect but introduce another. 

Intermediate users should therefore document the initial symptom, the suspected cause, the change made and the 

result of the repeat test. This turns troubleshooting into a learning process and makes future maintenance faster 

and more reliable. 

Why this matters 

A mechanical fix should be proven, not assumed. Re-testing is the step that converts an adjustment 

into a verified improvement. 

 

Practical checklist 

Step / Variable What to check or adjust Why it affects print quality 

Test object selection 
Use a simple print that highlights the 

suspected motion fault. 
Simple geometry makes mechanical 

defects easier to compare. 
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Line path vs flow 
Decide whether the line is badly 

formed or badly placed. 
The fix depends on whether the 

issue is motion or extrusion. 

Axis isolation 
Identify whether X, Y or Z behaviour is 

most affected. 
Axis-specific clues narrow the 

hardware search. 

Re-validation Repeat the test after the adjustment. 
A fix is not complete until the 

improvement is confirmed. 

 

Key reminder 

Do not start by tightening everything at random. Describe the print defect first, match it to the most likely motion 

area, inspect safely, change one likely cause at a time, and then re-test. 
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