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Most of the initial design of the catapult was kept from 

start to finish. The greatest challenge in building a snap-

together catapult was that the side-prongs of the clasps 

(Figure 1) broke easily after a few uses. The MDF board 

is not a flexible material and could not handle the stress 

of being pushed in to grip the sides of the fitting. 

Figure 1: The initial clasp design. 

The purpose of this project was to design a 

catapult that could be easily transported and 

assembled. The primary challenge of such as 

design was the development of a clasp that 

was durable yet at the same time easily 

assembled and disassembled. Another 

desired feature of the catapult was the ability 

to change the angle at which it released 

projectiles. 

A rough design of the catapult was drafted 

on paper to estimate the overall 

measurements of major components of the 

catapult. From there, the design was built in 

SketchUp Make to attain precise 

measurements which could be used by a 

laser cutter. The catapult will be made out of 

¼ inch medium-density fiberboard (MDF). 

The overall design was made 6.25 inches 

tall, 4 inches wide, and 8 inches tall. Holes 

were made for a 1/8 inch dowel to pass 

through the sides of the catapult to allow the 

catapult arm to release at angles of 45˚, 60˚, 

75˚, and 90˚. The rear plate of the catapult is 

shaped in such a way that a rubber band can 

wrap around it and power the catapult. 

The clasps were replaced by a design held 

together by friction and the tightness of the 

individual parts (Figure 2). This design 

included parts on the sides which fit into holes 

on the base and were then anchored by 

additional smaller pieces (Figures 3 and 4). 

Construction of Catapult 

The selected material was ¼ inch MDF board 

due to its relative durability and low cost. 

The individual pieces were to be cut out of 

the MDF using a laser cutter. Before the full 

design could be cut, settings had to be found 

which would allow the laser cutter to make 

clean cuts without causing the board to burn 

or smolder.  

When the design was being fully printed, the 

laser cutter stopped working and has not yet 

been fixed. Once the laser cutter is working 

and the catapult is put together, any further 

problems will be identified and remedied. 

Figures 3 and 4: View of fitting from side and front. 

Figure 2: The revised connection design. 

Figure 5: The various single parts of the catapult. 

Final Laser Settings 

After several tests, the laser cutter was set to 

cut with the following settings: 8% speed, 

100% power, and 575 frequency (number of 

times laser fired per second). Both the speed 

and the frequency were lower than the 

default values. These settings drastically 

reduced smoldering of the MDF and 

eliminated burning.  

 

Figure 5: 

Smoldered and 

burnt MDF 

Figures 6 and 7: 

MDF after 

optimization of 

laser settings 

The model catapult will be lightweight and 

easy to store due to its size and ability to 

disassemble. Once completed, it will be 

used to show students how the angle at 

which a projectile is launched, the weight of 

the projectile, and strength of the rubber 

band powering the catapult affect flight 

distance. This can serve as an introduction 

to graphing independent and dependent 

variables, and will hopefully provide more 

insight into what engineering is for students. 
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