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FIRST PRINTS & INTERMEDIATE HELP

How to build confidence, improve print quality, and choose the right next step

A school-friendly guide for stronger design decisions, fit planning, and material selection.

Overview
Intermediate users should design with layer direction in mind. A part that looks fine on screen can
become weak or support-heavy if it is printed in the wrong orientation.

Prepared for educational resource centers supporting design-led printing. Exact printer steps will vary by machine accuracy,
material choice, and assembly goals.

Intermediate mindset

Do not just ask 'Can this print?' Ask 'Can this print well, repeatedly, and in the orientation that supports
the final job?'
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1. Designing for Print Direction and Strength

Intermediate users should design with layer direction in mind. A part that looks fine on screen can
become weak or support-heavy if it is printed in the wrong orientation.

Intermediate mindset

Do not just ask 'Can this print?' Ask 'Can this print well, repeatedly, and in the orientation that supports the
final job?'

Plan the load path

e  Ask where the printed part will bend, twist, or snap during use.
e  Orient layers so the most important loads do not separate along weak layer lines.
e  Balance strength against print stability and surface finish.

Design with process limits in mind

e Avoid tall unsupported features when a flatter orientation would work.
e Add fillets, chamfers, and wider bases to improve print success.
e  Prototype small sections first before committing to a full build.

Orientation changes strength

—_—
——
Layers run across the part. Tall orientation may improve detail,
Better for flat, stable printing. but weakens some load directions.

Figure 1. Orientation changes strength, stability, and detail.
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2. Tolerances, Fit, and Assembly Planning

Intermediate users begin building parts that must fit together. This means testing real-world
clearance, not assuming that nominal CAD dimensions will always print perfectly.

Reliable approach

Create a small library of fit tests for your printers. Reusing those reference models saves hours whenever
new student projects move into assemblies.

Use test coupons

e  Print small sample joints before printing a full mechanism or enclosure.
e  Measure actual dimensions with calipers instead of trusting a single guess.
e Adjust clearance based on printer accuracy, material, and part size.

Plan for assembly

e Leave room for tabs, pegs, fasteners, magnets, or threaded inserts.
e  Think about print orientation when designing mating faces.
e Decide early whether the fit should be loose, sliding, or press-fit.

Tolerance and fit planning

Nominal hole Allow clearance for fit

Start with test coupons. Small parts often need a little extra clearance for reliable assembly after
printing.

Figure 2. Printed assemblies need deliberate clearance and test-fitting.
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3. Choosing Materials for Use, Environment, and Finish

Intermediate printing is about matching material to purpose. PLA may still be correct for many
projects, but stronger, tougher, or more weather-resistant materials become useful when the
application demands them.

Selection question
Ask three things: what load will the part carry, where will it live, and how much setup complexity is acceptable
for the project timeline?

Match the material to the job

e Use PLA for easy classroom prototypes and display models.
e Use PETG when toughness or moderate environmental resistance matters.
e Use ABS, ASA, or TPU only when the printer setup and supervision are appropriate.

Think beyond strength

e Consider heat, sunlight, moisture, flexibility, and required finish.
e  Store filament dry so tuning results remain predictable.
e Remember that more difficult materials usually need better enclosures and tighter process control.

Material selection guide

Material Ease Strength Weather [ Best use
PLA Easy Good Low Classroom
models
PETG Medium Good Medium Functional parts
ABS / ASA Harder High High Outdoor / heat
TPU Medium Flexible Medium Grip / shock
parts

Figure 3. Material choice should follow application, environment, and workflow.
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4. Surface Planning, Seams, and Repeatability

Intermediate users should make prints look intentional. That means choosing where seams go,
deciding which faces matter most, and building a workflow that can reproduce the same finish across
multiple jobs.

Practice project

Design a small two-part enclosure and print three seam-position versions. Compare appearance, cleanup
time, and how well the parts align after assembly.

Manage visible surfaces

e Place seams on rear faces, inner corners, or hidden edges whenever possible.
e Reduce visible scarring by minimising unnecessary supports.
e Keep show surfaces away from the roughest support interfaces.

Make quality repeatable

e  Save project-specific slicer profiles for parts with similar needs.
e Use one reference model to compare changes in finish quality over time.
e Document the orientation, seam setting, and material used for successful parts.

Seam and surface planning

Random seam Rear seam Aligned seam

Intermediate users should stop treating seam position as an afterthought. Place it where it is easiest to hide
or easiest to clean up.

Figure 4. Seam control helps parts look planned instead of accidental.
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