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About SLS and MJF

Plastics – functional, precise, production-ready

In Selective Laser Sintering (SLS) and Multi Jet Fusion (MJF), plastic powder is processed layer by 

layer to create stable and functional components. Both technologies are ideal for technical 

applications, functional prototypes, and cost-efficient small series.

In SLS, a laser fuses the powder locally into robust and durable structures.

MJF uses fusing and detailing agents together with heat to produce exceptionally uniform surfaces, 

isotropic properties, and fine details. 

Since the surrounding powder supports the part during printing, both processes are support-free and 

enable high design freedom as well as complex geometries in a single build.

The result is industrial-grade plastic components that complement or significantly accelerate 

conventional manufacturing methods—ideal for functional prototypes and durable end-use parts.
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Minimum Wall Thickness

The minimum process-reliable wall thickness for MJF and SLS is shown for each material in the following 

table:

*Only for mechanical purposes, for details regarding ESD-properties see the corresponding section of this 

document
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Material Process Minimum Wall Thickness

PA2200 SLS 0,7mm

PA12, PA12S MJF 0,7mm

PA12 GB MJF 1,0mm

PA12ESD MJF 0,7mm*



Minimum Wall Thickness

With MJF, wall thicknesses of approx. 0.4–0.7 mm can generally be manufactured. However, within this 

range, a significantly reduced mechanical stability must be expected. As a result, part areas may tend to 

crack, break off, or develop porosity and perforations.

In SLS, wall thicknesses below 0.7 mm are automatically reinforced to 0.7 mm depending on geometry, or 

they cannot be reliably reproduced during manufacturing, which may cause such structures to be omitted 

entirely.

Free-standing pins or posts with a round or square cross-section require a minimum thickness of 1.0 mm. 

To improve stability and avoid notch effects, a filleted transition is recommended.
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Minimum Wall Thickness
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The wall thickness is defined as the 

thickness of a geometry measured 

perpendicular to its surface. For walls 

that are not parallel to each other, the 

smaller value applies (see illustration: the 

green-marked wall thickness is the 

relevant one).

All edges with an angle of less than 90°

result in insufficient wall thickness. It is 

better to use the largest possible radius 

(minimum 0.7 mm) to improve stability.

Sharp internal edges (concave edges) should be designed with the largest possible radii. This 

avoids notch effects, resulting in more stable components and reducing the risk of part 

deformation.



Maximum Wall Thickness

The maximum wall thickness for MJF parts is 30.0 mm, meaning that no point inside the geometry may 

be more than 15.0 mm away from the part’s outer surface. If this value is exceeded, dimensional 

accuracy issues and unwanted material adhesion may occur.

Alternatively, cavities or lattice structures can be used (see next section: “Cavities and Lattice 

Structures”). 

In the SLS process, there is no maximum wall thickness, but cavities and lattice structures should also 

be used here to save material, weight, and cost.

In the immediate vicinity of narrow slots or small holes, the wall thickness should always be kept as low 

as possible.
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Cavities and Lattice Structures

The process allows the production of geometries with fully enclosed cavities. However, these cavities 

are inherently filled with unsintered powder due to the technology. 

This must be taken into account if the part is to undergo mechanical post-processing.

Alternatively, depowdering openings can be added to remove the powder inside. At least two 

opposite holes with a minimum diameter of 8.0 mm are required for this. 

To ensure complete powder removal, all internal surfaces must be mechanically accessible. Complete 

powder removal — particularly in highly intricate or convoluted geometries often cannot be 

guaranteed.

To reinforce cavities, lattice structures can also be integrated inside the part. If you require assistance 

in designing cavities or lattice structures, feel free to contact us.
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Warping

Sudden changes in wall thickness and, in general, uneven mass distribution within the part 

promote warping due to non-uniform cooling. 

Wall thicknesses should increase gradually, for example by incorporating radii. Reinforcement ribs 

can further intensify this effect, as they also create additional uneven mass distribution.

In general, large, flat geometries are prone to warping in this process. Warp-free manufacturing is 

always the goal, but it can only be guaranteed up to a thickness-to-length ratio of 1:10.
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Clearance and Movable Connection

The minimum clearance for an open gap or a movable connection, such as in so-called 

“print-in-place” structures, is 0.5 mm. However, this only applies when the surrounding part mass 

is low. For more massive parts, larger gaps must be used.

Print-in-place structures are components in which movable elements such as hinges, joints, or 

mechanisms are created directly in a single printing process and can move freely immediately 

after the removal of powder or support material. 
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Holes and Channels

Holes and channels can be produced from an internal dimension of 1.0 mm. 

In general, hole diameters tend to turn out undersized rather than oversized due to the 

surrounding part mass. 

To ensure dimensional accuracy without mechanical post-processing, holes and channels should 

therefore have a maximum wall thickness equal to the hole diameter. 

Hollowing and lattice structures can also help here. Winding or branching channels must be 

designed with the largest possible bend radius to enable effective depowdering of the parts.
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Text, Engraving and Fine Details

Embossed and engraved features can be reproduced from 0.25 mm upwards. 

Legible text should have a minimum line thickness of 0.5 mm and an overall height of at least 2.5 

mm (approx. 7 pt). A minimum height of 4.0 mm (approx. 11 pt) is recommended.

Details and lettering work both as raised features (embossed) and as recessed features (engraved). 

In both cases, a minimum height (or depth) difference of 0.7 mm is recommended.

For parts that are difficult to distinguish from one another, markings or labels are recommended 

to simplify logistics and assembly.
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Surface Quality and Part Orientation

Surfaces facing downward in the build chamber are always smoother than those facing upward. 

This can be particularly noticeable after chemical vapor smoothing.

Shallow angles relative to the horizontal can lead to a stair-stepping effect.

In general, parts at Rapidobject are oriented for optimal quality.

Feel free to contact us so we can determine the ideal print orientation for your part together. If you 

are already familiar with the MJF/SLS process and wish to define the orientation yourself, please 

upload the part in the desired orientation during the ordering process and add the note “keep 

orientation” in the comments field.
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Dimensional Accuracy

In the MJF and SLS processes, the following tolerances can be achieved depending on part size, 

geometry, and post-processing:

General tolerance: ±0.3 mm up to 100 mm, 0.3% above 100 mm

Tighter tolerances can be achieved through targeted mechanical post-processing, such as CNC 

milling. This must be requested in advance and requires a technical drawing.
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Threads and Threaded Inserts

Printed threads can be produced from size M5 upwards, but they tend to be stiff or difficult to turn. 

Cut threads are generally more precise.

Thread cutting:

The part must include the required core hole diameter and at least the necessary relief grooves (freistich) 

according to the relevant standards.

Examples:

• DIN 13-1 for core hole diameters of metric ISO threads

• DIN 76-1 for relief grooves of metric ISO threads — at least 3.5 × thread pitch

It must also be ensured that the part can be clamped properly and that there is sufficient space for tool 

movement.

Printed threads cannot be re-cut. Likewise, “boring out” core holes that were designed too small is not 

possible. 

For parts produced with the MJF and SLS processes, metal threaded inserts can be screwed or melted in. 

Please contact us for the specific design requirements for threaded inserts.
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Data Quality (STL, Triangulation)

STL files typically range between 1 MB and 30 MB, depending on the complexity of the part.

The file size, the number of triangles, and the level of detail depend on the software used. 

For most models, an STL file size of under 5 MB is completely sufficient. 

For very complex geometries with lattices, freeform surfaces, or 3D scans, less than 50 MB is usually 

adequate.

When exporting to STL in a CAD system, you often need to define parameters such as angle tolerance and 

chord height deviation. These parameters determine the resolution and file size of the part.
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Data Quality (STL, Triangulation)

▪ Too many triangles are difficult to 

process. Once a certain data volume is 

reached, additional triangles no longer 

provide any improvement in quality or 

accuracy. Recommended export 

settings:

▪ Output format: Binary

▪ Chordal deviation (tolerance): 0.05 mm

▪ Angular deviation: 2°

Rule of thumb: If facets are visible on the screen at a 1:1 zoom level, they will also be visible on the 

printed part.

The following tips will help you export with the best ratio of surface quality to file size.
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Vibratory Tumbling

If the part is to be produced with the “vibratory tumbling” surface treatment, it must be noted that 

it is subjected to significant mechanical stress during the process. 

Thin wall sections, pins, and sharp edges may be damaged.

Blind holes with a diameter of less than 20.0 mm should be avoided, as abrasive media can 

become lodged inside and may not be reliably removed.
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Design for Post Print Machining

Allowance/material surplus: 

Due to tolerances, approximately 1.0 mm of additional material should be added to critical 

surfaces to enable subsequent machining.
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Design for ESD Safety – 
only PA12 ESD

For PA12 ESD, only wall thicknesses of ≥ 1.9 mm can exhibit ESD capability. 

ESD performance can only be guaranteed for wall thicknesses of ≥ 3 mm. To ensure a part is 

ESD-safe, an appropriate conductive path must be designed from the critical contact surface to the 

grounding point.

Due to the specific processing characteristics of PA12 ESD, there is a certain risk of surface 

porosity and sink marks. This does not represent a defect and is unavoidable with this material. 

PA12 ESD is therefore only partially suitable for visible parts.
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Weißenfelser Str. 84, 04229 Leipzig

www.rapidobject.com

info@rapidobject.com

+49 341 23 18 37 50

We look forward to hearing from you!

Do you have further questions?

Which material is best for my application?

Which surface finishing options are possible 

and useful?

How can I reduce costs and increase product 

quality?

What must I consider during data preparation?

Your 3D Printing Experts

Rapidobject GmbH 

COMPETENCE INNOVATION QUALITY SUSTAINABILITY

ISO 27001 ISO 9001 ISO 14001 ISO 52920ESG-Rating 2023 A Gold
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