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OVERVIEW

Fused Deposition Modeling (FDM) is an additive manu-
facturing process that uses a continuous filament of ther-
moplastic polymer, which is extruded layer by layer until a 
three-dimensional structure has been built.

FDM printing offers a wide range of advanced thermoplas-
tics identical to those used in traditional manufacturing 
processes, making it ideal for making end-use parts, test-
ing real-world material properties, or creating durable jigs, 
fixtures, and templates for production. Specialized soluble 
support materials enable the creation of complex geome-
tries that would be impossible to machine or cast. 

Our FDM machines have a maximum build volume of  
914mm x 609mm x 914mm (36" x 24" x 36") as well as 
adjustable layer resolution ranging from 125 - 330 microns, 
depending on the settings specified. Standard layer height 
is 254 microns (0.010″) unless otherwise stated.
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Part
Accuracy

IMPORTANT CONSIDERATIONS

If a drawing or specification sheet has not been provided by 
the customer, Forge Labs will manufacture the product from 
the CAD model according to standard process tolerances 
and settings found in this guide.

We accept a wide range of 3D CAD file formats, with a 
preference for STEP or STL files. 



LAYER HEIGHT

254 microns  

Standard layer height is 254 microns (0.010″) unless other-
wise stated.

Our machines can print parts with custom layer thickness, 
in the range of 125 - 330 microns thick, depending on the 
settings specified. 

SURFACE FINISH

Parts made with FDM will always show visible layer lines, 
especially on curved surfaces. However, the visibility of 
layer lines can be reduced with smaller layer heights at the 
expense of print speed.

Vapor smoothing is an optional post processing stage for 
FDM that uses acetone vapor to increase plasticity of the 
material allowing it to flow, blending and smoothing lay-
er lines. The resulting surface finish can be uniform and 
glossy, but at the expense of dimensional accuracy.
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PART ACCURACY

TOLERANCES

±0.127mm (±0.005")

If your parts require specific tolerances, please include an 
engineering drawing along with the part. 

The general tolerances of our FDM machines is: ±0.127mm 
(±0.005") or ± 0.0015mm/mm.
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IMPORTANT CONSIDERATIONS

Thicker geometries and walls with variable thickness are at 
risk of deformation due to shrinkage and stress. In general, 
follow wall design rules for injection molding to achieve a 
more uniform and consistent part.
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MINIMUM WALL THICKNESS

Minimum: 1mm (0.039")

Walls less than 1mm thick may not resolve. Walls built to 
the minimum thickness may be fragile when cleaned and 
finished.

PINS

Minimum: 5mm (0.197")

The minimum pin size depends on a combination of param-
eters such as; part orientation, nozzle diameter, and length 
of the pin.

Pins should be at least 5mm (0.197") in diameter

UNSUPPORTED WALLS

Minimum: 3mm (0.118")

Unsupported walls are connected on only one side or edge 
and require a minimum thickness of 3mm (0.118"). 
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IMPORTANT CONSIDERATIONS

Engraved details are much less legible than embossed 
details, so be sure to compensate with larger thickness and 
depth than would be acceptable for raised features. Forge 
Labs recommends using a 3-5 degree draft angle when 
extruding text as the extra taper from the draft can help 
preserve intricate details.
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ENGRAVED DETAILS

Minimum: 1mm (0.039") wide, 0.3mm (0.011") deep  

Engraved details are recessed features on your model. We require a  
thickness of 1mm (0.039") and a depth of 0.3mm (0.011")

EMBOSSED DETAILS

Minimum: 1mm (0.039") wide, 0.5mm (0.019") deep

Embossed details are raised features on your model. The 
minimum thickness is 1mm (0.039"), with a depth of 0.5mm 
(0.019")

Extruded text should have a wall thickness of at least 
1.5mm (0.059") when printed flat, and 2mm (0.079") when 
printed vertically.

MINIMUM DETAIL SIZE

TYPE

Minimum: 16pt

Minimum suggested text size on the top or bottom
build plane of a FDM model is 16 point boldface. Minimum 
suggested text size on vertical walls is 10 point bold. In 
most cases the supports generated to support text on a 
vertical wall can be eliminated to save time and material.
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Part 
Clearances

IMPORTANT CONSIDERATIONS

Hinges made from FDM thermoplastics typically don't last 
for a large number of cycles, though the design can be 
adjusted to account for this and improve performance. 3D 
printing lends itself to rapid prototyping, making it easy to 
iterate until the design meets specifications.  
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PART CLEARANCES

MINIMUM CLEARANCE

Minimum: 0.5mm (0.019")

Clearance is the distance between two moving parts on 
hinges, joints, mating parts, etc. We require a minimum of 
0.5mm on all sides.

HINGES

Minimum: 0.6mm (0.023")

Hinges, similar to clearances, is the minimum allowed gap 
between a bush and a bolt. We recommend that parts have 
a minimum distance of 0.6mm (0.023") to ensure there is no 
bonding of the hinge parts. 
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Holes & Gaps  

IMPORTANT CONSIDERATIONS

Holes tend to print undersized, so it's  good practice to 
scale up the holes slightly or drill them out after printing for 
proper fit. Support material is difficult to clear from small 
holes. 
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HOLES & GAPS

MINIUMUM HOLE SIZE

Minimum: 0.5mm (0.019")

Depending on orientation, circular holes can resolve as 
ovals – if higher accuracy is required, printing the hole 
smaller and then drilling it out is recommended.

We recommend a minimum hole diameter of 0.5mm (0.2")

MINIMUM GAP SIZE

Minimum: 0.5mm (0.019")

A minimum gap width of 0.5mm (0.019") is preferred, espe-
cially If support material is required for removal. 

Generally you can request certain gaps to be oriented along 
the xy-plane to ensure resolution is maintainted on those 
features.

ESCAPE HOLES

Minimum: 4mm (0.15")

Hollow walls and enclosures will be filled with support 
material, and must be designed with drain holes so that the 
support can be dissolved and removed during cleaning. A 
diameter of 4mm (0.15") is sufficient.
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Features

IMPORTANT CONSIDERATIONS

Fillets on inside corners can help make a part more self 
supporting since there is a smooth transition between an-
gles. You may see stepping on fillets.

Infill is stronger in the axis along the "tunnels", so take that 
into consideration when designing parts with infill. 
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FILLETS

Fillets can be used to reduce stress concentrations and 
increase the strength of your part. When designing fillet 
features across inside and outside corners, it is best to have 
them share a common center point in order to maintain a 
consistent wall thickness. 

INFILLS

Infills are used in FDM printing to save material and print 
time while maintaining the overall mechanical properties of 
the part. Parts will be printed solid unless otherwise spec-
ified. ‘Sparse fill’ prints large volumes with a honeycomb 
structure instead of solid plastic.

Hollow walls and enclosures will be filled with support 
material, and must be designed with drain holes so that the 
support can be dissolved and removed during cleaning.

BOSSES AND RIBS

Bosses and ribs are an effective way to add strength and 
stiffness to a part while keeping material consumption to 
a minimum, this can also reduce build time and use less 
support material. 

If your part has tall, or thin unsupported features, using ribs 
can reduce warping and increase the strength and rigidity 
of those features.

Bosses and ribs can generally be matched to part thick-
ness or up to 0.5mm (0.2 inches) less.
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Finishes

IMPORTANT CONSIDERATIONS

When printing multiple parts of an assembly, consider how 
the layer lines will line up across all the parts.

Part dimensions may be affected by coatings or slight im-
perfections in the seam between joined parts.
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FINISHES

LAYER LINES

FDM has visible layer lines, especially on surfaces that 
curve through the Z axis, so try and orient curves along the 
XY plane whenever possible. 

There are a variety of post processing methods for creating 
a smoother surface finish on FDM parts.

SECTIONING, JOINING, AND BONDING

Parts too big to fit on the print tray can be split in CAD and 
printed in multiple parts, then glued or press fit. Use joinery 
features, such as tongue and groove, to ensure the sections 
are aligned and bond tightly. Depending on orientation, 
material and other properties, an offset may be required to 
make sure the parts fit together properly. We recommend 
printing a small test part to dial in the offset before printing 
the full set of parts.    

PAINTING 

Parts can also be coated with a lacquer, varnish or clear 
coat for various custom finishes. These finishes can also 
improve wear resistance, UV resistance, surface hardness, 
water tightness and limit marks and smudges on the sur-
face of the part.
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technologies.
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