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Notes for Teachers 
 

CAD design exercise to make a buckle using the Sketch Mirror Tool 
 

Designing a buckle was a useful way to try the Sketch Mirror Tool.  Students had already used the 

Pattern Mirror Tool to mirror a solid (the wheel design task) but the Pattern Mirror doesn’t allow you 

to mirror a sketch, it only works with a solid. 

A buckle was one of the first things to be 3D printed for use in space! 

Before starting this task, the class were told about the NASA Made in Space Program and they had a 

lively discussion about the issues of a 3D printer operating in zero-gravity.  Further information: 

http://www.nasa.gov/centers/marshall/news/news/release/2015/special-3-d-delivery-from-space-to-nasa-s-

marshall-space-flight-center.html  

One of the first things to be 3D printed and actually used in space was a buckle for use on a muscle 

compression strap to help limit muscle wastage in astronauts.  

http://3dprint.com/29064/buckle-3d-printed-in-space/  

http://www.fastcolabs.com/3039440/why-the-first-meaningful-thing-to-be-3d-printed-in-space-will-be-a-buckle  

 

The compression buckle was discussed in class and the students went on to design their own buckles 

using the instructions sheets and videos.  

 

How the resources were used with the class: 

1. Students were shown the sheet with the “overview of a simple buckle design” and then asked 
to complete the “simple buckle design tutorial” using the measurements from the sketch 
diagram on the overview sheet.   

2. Then they were shown the pattern edge tutorials and spline edge buckle tutorials so they could 
understand some of the other design options for their buckles.   

3. Then they thought up their own designs and used pencil and ruler to do a paper sketch to scale 
with measurements before they started on the CAD drawing.  Note that these buckle tutorials 
just show the method and the students need to use the measurements for their particular 
buckle design. 

A few decided to make a scarf clip rather than a buckle using the same method.  Below of some of the 

student CAD drawings: 
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Print times 
 

The print times vary depending on size, but most took between 20 and 30 minutes and it was generally 

possible to put 3 or 4 on to print at once.   

You may wish to give the students a maximum length, width and depth for their designs to restrict 

print times. 
 

Possible extension task 

Making a curved buckle from any buckle design 

One student was keen to make a curved buckle shape to use as a scarf clip or as a hair slide.  Any of the 

designs can be adapted to make it into a curved buckle shape and may be an interesting extension task 

for more able students. 

 

These 5 steps allow you to adapt any of the buckle design and these steps are shown on the short 

video called Curved buckle design. 

1. Using Construct Extrude to make the buckle design thicker 

2. Get a primitive sphere shape and move it down into the buckle drawing 

3. Use Combine Subtract function to cut the curved shape in the buckle 

4. Make a copy of the resulting shape (select shape, then do ‘Control C’ followed by ‘Control V’) 

and move the copied shape downwards by the depth you want the slide to be. 

5. Use Combine Subtract to cut away the unwanted part to leave the slide shape. 

 
Examples of buckle designs which have been made into curved buckles 

     
 

http://www2.warwick.ac.uk/fac/sci/wmg/about/outreach/3d_design_printing/cad_tutorials/curved_buckle_design.mp4
http://www2.warwick.ac.uk/fac/sci/wmg/about/outreach/3d_design_printing/cad_tutorials/curved_buckle_design.mp4

