
Guide to Helix Modelling in FreeCAD
This guide complements the resources available on https://math.uni.lu/helix and provides step-
by-step instructions for modelling helices using FreeCAD.

1 Introduction to Helix Modelling in FreeCAD

FreeCAD is an open-source parametric CAD software ideal for creating precise 3D models.

Since a helix is a 1-dimensional curve, we add thickness (a tube) around it for 3D printing, with the
helix as the centre line. To define the tube orientation, we differentiate two types:

1. "Vertical" Helix

2. "Normal" (Marshmallow) Helix

A "Vertical" Helix

A "Normal" (Marshmallow) Helix

Method for Creating Each Type?
First, create a cross-section of your tube (e.g., a circle) in a vertical plane, such as the XZ-plane. Then:

• A "Vertical" helix is created by sweeping the cross-section along a helical path with its axis
aligned with the Z-axis (vertical), while the cross-section rotates to remain perpendicular to the
path at every point.

• A "Normal" (Marshmallow) helix is created by sweeping the cross-section along a helical
path with its axis aligned with the Y-axis (normal to the XZ-plane), while the cross-section
maintains its fixed orientation.
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2 Modelling a "Vertical" Helix

1) Create a Base Sketch

1. Open FreeCAD and select New File > Parametric Part.

2. Click Create a new sketch and select the XZ-Plane as the sketch plane.
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3. In the Sketcher Workbench:

• Use the Circle Tool to draw a circle on the positive X-axis (right of the origin).

• Set the diameter (e.g., 10 mm), then press Enter or left-click to confirm.

• Click Close or right-click to exit the tool.
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4. Activate the Dimension Tool (shortcut: press d) to define the centre distance (offset from
the origin/ Helix radius):

• Select the origin and the circle centre.

• Set the distance (e.g., 15 mm).

5. Exit the sketch (Close).

2) Generate the Helix

1. Select the sketch in the Model Tree.

2. Click Additive Helix.
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3. Configure the helix parameters:

• Mode: Choose between Pitch-Turns or Pitch-Height as needed.
• Pitch: Vertical distance between helix turns (e.g., 20 mm).
• Height: Total height of the helix.
• Handedness: By default the helix is right-handed. Click on Left-handed for a left-handed

helix.
• Note: For a double helix, ensure the pitch is at least twice the circle radius to avoid

self-intersection.

4. Select Ok to confirm.

3) Export for 3D Printing

1. In the Model Tree, select the Body containing your helix.
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2. Navigate to File > Export, choose STL Mesh (.stl) format, specify a filename, and save.
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3 Modelling a "Normal" (Marshmallow) Helix

1) Create the Base Sketch
Follow the same steps as for the "Vertical" Helix.

2) Critical Design Constraints for Multi-Strand (Marshmallow) Helices
To ensure 4 single helix strands fit together without gaps:
For a center radius (offset from origin/ Helix radius) r and circle (tube) radius R, they must
satisfy:

r ≥
√
2 ·R

or equivalently, the circle (tube) diameter (D) must satisfy:

D ≤
√
2 · r

For example, D = 10 mm and r = 7.5 mm

3) Generate the Helix

1. Exit the sketch.

2. Select the sketch and click Additive Helix.

3. Under Axis, select Normal Sketch Axis.

4. Input the pitch and height as desired.

5. Click OK to finalize.

4) Export for 3D Printing
Follow the same export steps as for the "Vertical" Helix.
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