Preparing Files for 3D Printing: File-Fixing
Terminology Explanation and Checklist

Creating a model for 3D printing can be somewhat intimidating at first. In this blog post, we
will cover some essential tips designers should keep in mind to get a stunning 3D print.

Sticking to this checklist will make sure that your 3D model is perfectly prepared to be 3D
printed.



1. Watertight / Non-Manifold

A printable model must not have any holes in its surface. Ask yourself the question: if I were
to put water inside my model, would it flow out? If that’s the case then you need to find those
holes and close them. Sometimes this process is also called ‘creating a manifold model’.

The design below is an example of a model that is not watertight. You can clearly see that
there is a big gap in its surface.




2. Wall Thickness and Volume

It’s very important that every surface of your 3D model has been assigned a wall thickness.
When using your 3D modeling software it is possible to design a surface without a wall
thickness. Many visual 3D models (i.e. 3D models intended for games) only have surface
visual purposes and thus do not have wall thickness.

However, 3D printers need information about how thick you intend the wall of your object to
be or if you want to print a completely solid model. Therefore, when turning a 3D model into
a real 3D print, the wall thickness or volume information is needed.

Wall thickness is simply the distance between one surface of your 3D model and its opposite
sheer surface. Many printing problems can be traced back to wall thickness issues. The
minimum printable wall thickness primarily depends on the material you choose.
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3. Auto Intersections/Internal Overlapping/Self-
Intersecting Surfaces

While a model might look great for 3D printing from the outside, intersections in the model
can make it unprintable and confuse printers about what you want to print exactly.
Intersections and walls within your design will therefore make your life difficult. That’s why
it makes sense to think about your model in a 2-dimensional space first.

In the case below, the left shape will not be printable once it is transformed into a 3-
dimensional object since as it will feature paper-thin walls within the object. The shape on the
right, however, won’t be a problem to print because it won’t feature those walls on the inside.
In most cases, it is useful to implement a Boolean operation, which is a function that helps to
merge several overlapping elements.



4. Reversed Faces/Inverted Normals/Surface Orientation

Another problem that can occur is the phenomenon of so-called inward-facing or reversed
faces. Most 3D modeling programs distinguish between the inside and outside of a surface in
order to determine the model’s volume.

A reversed face or inverted normal means that the surface of your model is facing in the
wrong direction: typically this means that it is facing the inside of the object instead of the
outside.

It’s important that you double-check your file and make sure that all normals are facing the
correct direction.

5. Grouped Models

Unfortunately, so-called grouped models are a common reason for us to cancel orders. For
example, users that upload the following design with six separate shells will get a notification
that their order will be cancelled (of course they will be fully reimbursed).

6 separate shells

When you need more than one print, simply upload the separate objects individually.



6 Small Details and Embossed/Engraved Text

The details, or the small decorative parts of the 3D object such as embossed or engraved text,
need to be of a certain size or they will not appear on the printed object. The exact minimum
size of the smallest possible features of the design depend heavily on the material of your
choice.

This is especially important if you intend to add embossed or engraved details such as text.
Sticking to the minimum detail size will make sure that everything is as readable as you
intended.



https://i.materialise.com/blog/wp-content/uploads/2018/03/embossed-and-engraved-details.png

7. Hollowing and Escape Holes

A hollow model means that the interior of your object will not be solid. Solid designs are not
necessarily a problem — they will be stronger and harder to break, but they will also be more
expensive as more 3D printing material is used.

With a hollow model, the interior of your print will be empty. However, since our printers
print layer by layer, 3D printing material can get trapped in the interior of your model.

If you would like to avoid this, you can add ‘escape holes’ to your design. Material that is not
used for building your 3D print can then be removed.

your model your hollow model your hollow model
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8. File Resolution and File Size

For 3D printing, the most common file format is STL (Standard Triangle Language), which
means that your design will be translated into triangles in a 3D space. Most 3D modeling
software has the option of exporting your designs to an STL file format and lets you set the
desired resolution. Here’s a visual representation of different file resolutions from extremely
high (left) to quite low (right):

In most 3D modeling software, when exporting a file you will be asked to define the tolerance
for the export. This tolerance is defined as the maximum distance between the original shape
and the STL mesh you are exporting. We advise choosing 0.01 mm for a good export.
Exporting with a tolerance smaller than 0.01 mm does not make sense because 3D printers
cannot print at this level of detail and your file will be unnecessarily heavy.

When exporting with a tolerance larger than 0.01 mm, however, triangles might become
visible in the 3D print.

File resolutions that are too low or too high can cause
problems

e Low-resolution STL file: It's important to be aware that a poor-quality export will never allow
us to provide you with a good print. Low-resolution means that the triangles in your STL file
are big and the surface of your print will not be smooth. It will lead to a somewhat
“pixelated” print.

e Very high-resolution STL file: A file with a resolution that is too high will make your file too
big and sometimes impossible for us to handle. This will make it harder to upload your files
and share them with coworkers or friends. It might also contain an extreme level of detail
that the 3D printers simply cannot print.

Extra Tip: Resize your 3D model before exporting

For the best result, do not forget to resize your object in your 3D modeling software before
you export it to an STL file or before you upload it to our website. Ideally, the size of your 3D
model should be the same as the size of the intended 3D print. If you have a small-scaled 3D
model but you intend to print a large object, it is better to scale up the 3D model in your
software before you export or upload it.
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