
2D Multibody Dynamics with  

 
 

ALGODOO  is a 2D-simulation environment for creating interactive scenes and 
making use of the physics that explains our real world.  The main use of 
ALGODOO is structural dynamics simulation in two dimensions. Fluid-dynamics 
and fluid-structure interaction is also possible. However, Algodoo is meant to be a 
multibody simulator: that’s mean fluid-dynamics is “particle based” instead of 
“volume based”, i.e. less accurate but computationally efficient.  
 

 

 
  



  



 
 
 
FEW TIPS BEFORE YOU START… 
 
 ALGODOO is a powerful tool, however is not meant to be a professional multibody 
dynamics simulator.  
 
Optimal design always starts with paper and pencil.  
 
Precise sketching is not possible within ALGODOO . However, sketches from CAD 
software can be imported. The procedure for importing from FreeCAD, CATIA or 
Solidworks is not automated:  

1) Within the CAD software, be sure to have a clean view of the face you want 
to import (no centreline or axis, or any other element then the face) 

2) Set the background color to white 
3) Screenshot the image and save it with an image editor (like Paint).  
4) Drag & drop the image in ALGODOO . 

 
ALGODOO  represents the world in 2D, however each shape in the scene has a 
mass: it means that a conventional thickness is defined. Be aware of that!  
 



ALGODOO  can measure velocity, displacement, acceleration, forces, and 
momentums, kinetic and potential energy. Again, make the difference between 2D 
shapes and masses.  
 
In order to measure the speed of a specific point you have to create a new 
geometric element (a small circle with minimal mass, i.e. a point), and stick it to the 
element of your choice. You can also track the position of this point on the screen.  
 
There are some tutorials on the web. First of all, be sure to complete the first 
tutorial on ALGODOO . 
 
 
HOW TO TRANSFORM A ROTATORY MOTION INTO LINEAR MOTI ON 
(MICROMOTOR) 
 
The objective of this tutorial is 
the realization of the system 
studied in the course of 
cinematic. Here is the sketch 
of the system:  
 
We are going to realise this 
mechanism with Algodoo. Real 
motors have a massive 
element (most of the times a 
flywheel) instead of the linear 
element OB, so that vibration 
can be minimised. 
 
 
1) Open Algodoo and create a new scene. Let’s choose the Black template.  
2) Delete the Semi-infinite plane: we don’t need it. 
3) Select options (up to the left) and be sure you’ve this configuration: 

 
  
 
 
 
 
 
 
 
 
 
 
 
 



 
  
 
 
 
 
 
 
 
 
This will ensure a smooth simulation. For other application a different frequency 
should be used. In fluid-dynamic simulations, compressible fluid modelling uses a 
lot of CPU. 
 
5) Turn gravity and air friction off, grid on 

 
 
6) Set zoom to 20. This is the maximum zoom in Algodoo. However, if you need to 
use microns instead of meters, you can still use meters and scale material 
properties (such as densities). For this application, a zoom set to 20 is ok. 
 
7) Select Snap to grid on the grid icon and create the flywheel, a 4 cm circle 
obtained with the circular shape tool; then colour it in green, in analogy with the 
sketch at the beginning of this tutorial. For doing that, right-click on the flywheel and 
the edit menu appears. The edit menu is probably the most important tool in 
Algodoo. You can change the colour of the shape with Appearance. 
 
8) Save your scene (frequent saving is a good practice!) and add an axle to the 
centre of the flywheel. Right-click on the axle and set it as a motor with 100 rpm of 
speed.  

 



9) Add thickness to the flywheel. Algodoo is a 2D simulation software, but for 
getting real results you have to set a thickness to each component. Right-click on 
the flywheel, select script menu and 
set zDepth (the last setting in this 
menu) to 10 mm, that is a 
reasonable value.  
10) Create a yellow rod: 200 mm of 
length, 10 mm of width, 10 mm of 
thickness. Use the axle tool to fix 
the rod to the flywheel.  
11) Create a blue rod: 200 mm of 
length, 10 mm of width, 10 mm of 
thickness. Use the axle tool to fix 
the blue rod to the yellow rod. 
12) Create two grey boxes for 
constraining the blue rod. 
Dimensions are not important.  
13) Right click on each element 
and check the materials. Each 
element is made of steel: find on 
the internet the steel density, calculate the volume of each element and select in 
Algodoo the right mass. Also select the friction coefficient for lubricated steel to 
steel parts.  
14) We have to track the kinematics of the problem. Draw a red circle with the circle 
tool, the use the scale tool to reduce the circle to a point. Right click on the red 
point and reduce the mass to zero. Finally, place it at the end of blue rod and use 
the fixate tool. Then right click on the fixate tool. On “selection”, click on “move to 
the back”.  
15) Right click on the red point, and select “show plot”. Be careful, don’t select the 
entire blue rod! If you run the simulation, the speed of the red point as a function of 
time will be plotted. The data are exportable in CSV format. You may click on 
“visualization” on the right side of the screen and show the forces in the model, 
including the friction force.  
 
This is the end of the first tutorial on Algodoo. Feel free to take measurements, 
visualizations and modify the system as you wish.   
 
 
 
 
 
 
 
 
 
 


