
Chapter 6 - Newton-Euler Equations of Motion

Fundamental Equations (Sec. 6.1)



Fundamental Equations (cont.)



Steps to Forming (Newton-Euler) Equations of  Motion (Sec 6.1.2)

1. Draw a Free Body Diagram for all bodies with significant mass. Be sure to include all 
constraint forces.



2. Choose about which point to sum moments. It should be the COM or have zero 
acceleration (pure rotation).



3. Attach a body-fixed frame to the body with origin at point A. Choose axes orientation to 
make determining the inertia properties easy. It's good practice to include this coordinate 
system on the FBD.



4. Write all known information (specified functions of time, etc) in equation form.



5. Determine the angular velocity and angular acceleration of the body in the body-fixed 
frame. Be sure to include any/all kinematic constraints.



6. Determine the inertia properties with respect to the body-fixed frame.



7. Compute moment about point A and equate it to the total time derivative of the angular 
momentum. 



8. If needed, form the force equations about the body COM.



9. Check that the proper number of equations of motion resulted.



Example 6.1



Example 6.1 (cont.)


