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Exercise 2: Cantilever Beam; light & stiff 

During the construction of the cantilever beam, the group experimented with multiple 
structure types and material combinations to achieve the lightest and stiffest beam possible. 

The experiments and plans will be further explained below in terms of material selection in 
relation to their structure.  

1. Polymers (PLA), Honeycomb structure 

 

The first plan was to 3-D print our honeycomb structure out of PLA. Initially, we believed 
that PLA would be a suitable material due to its lightness. However, after further research, we 
determined that the group of polymers, elastomers and foams wouldn’t be suitable to achieve 
our goal, and that wood would be the best option.  

The honeycomb structure had potential to achieve the desired sturdiness and lightness. The 
hexagonal configuration of the structure allows the walls to support each other, increasing the 
material’s compression strength which would prevent deflection on our beam. In addition, 
this structure allows the reduction of the amount of used material to achieve the desired 
minimal weight. Unfortunately, we abandoned this method since it would be more time 
consuming to produce accurately.  

 

2. MDF, Linear & Perforated Structure  
 

  

 

 

The structure’s flanges are made of sheets of MDF, with slots to enable the web structure to 
snap fit into place; snap fit is “a technique that forms the final product by pushing the parts 
interlocking components together” (Wikipedia).   

The web is made of 3 main vertical perforated sheets which follow the length of the base. To 
prevent instability and movement between the web, 2 additional sheets were added 
perpendicular to the main sheets; the perpendicular sheets were equally distributed along the 
length of the beam. The design included slits on the web sheets which allowed them to puzzle 
into place, and eventually snap fit onto the flanges.  
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For the final test and fitting, the group decided to abandon the perpendicular support-sheets, 
as they proved not suitable for this project. The 3 main sheets along the base are what 
developed resistance to the point load (‘…vertical cross-section planes between the load and 
the support’ (Basic Mechanics, Chapter 6). The 2 perpendicular sheets would be appropriate 
if the force were to be applied on the beam’s sides rather the top flange.  

3. Aluminium, Linear & Perforated Structure 

 

 

 

 

The design structure used on #2 (Linear & Perforated Structure) was repeated, but with 
aluminium instead of MDF. By switching to aluminium, we’d expect higher stiffness than 
MDF. Aluminium is also known for its lightweight qualities, which are also a desired design 
point for this project.  

By comparing the structure in both materials, we concluded that MDF was the better choice 
in terms of stiffness and lightness. Both materials responded similarly in stiffness; however, 
the aluminium structure was 4 times heavier than the MDF structure.  

Performance Evaluation:  

Unfortunately, our beam did not perform as expected. In test runs, we achieved a result of 
33.6; the beam had a weight of 112g and a deflection of 0.3mm. However, during the real test 
and fitting, the beam was not tightly supported by the C-Clamp, which tripled the deflection, 
to 0.9mm; like expected, our results also tripled to 100.8.      

Our material choice was very suitable to achieve both lightness and stiffness; if fitted 
properly like in the test runs, it achieved one of the lowest deflections in the competition. The 
perforated and linear technique minimized the material use tremendously, and helped achieve 
a simplistic/minimalistic, yet stiff structure. 

In addition, snap fit was also very a beneficial implementation; it allowed the full weight of 
our beam to be dedicated on the structure, and no additional materials to keep it together. 
Snap fit proved to be a very reliable and efficient assembly method, rigid enough for select 
applications. Overall, this technique potentially helped lower the weight of the beam and 
efficiently assemble the beam.  

Finally, our overall experimentation on materials and structure tests had allowed us to explore 
different ideas; through the process of elimination, this experimentation guided us towards 
the more appropriate materials and structures for this project.  
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What would you do differently if you were to repeat this exercise again? 

If I were to repeat this exercise again, I would ensure the beam was tightly fitted onto the 
table before the final test.  

A thinner material would’ve made our beam more successful; the MDF used was 2mm thick 
and was the only material quickly available that fitted the design requirements of our 
structure. Next time, all the experimentation would include more types of wood of different 
widths and focus on the performance of each one within our structure.  

In addition, I would increase the amount of perforation within the structure to remove excess 
material. I believe our beam had more room to remove excess material; for instance, the top 
and bottom flange were not perforated at all, and the web could have had smaller, but 
increased perforations. Next time, we’d find more ways to remove material without it 
intervening with the snap fit slots on the top and bottom flanges, as well as increase 
perforations in the web. 

Finally, I would’ve experimented with altered versions of the structure; by lowering the width 
and increasing the height of the beam, the structure could maintain its low weight, but 
increase its stiffness.  
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