Dynamics
Equations
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Undamped Free Vibration

Standard equation form:
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Free Body Diagram Kinetic Diagram

H = angular momentum Z Mg = Z Me
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T = kmetlc energy Free Body Diagram Kinetic Diagram
U = work
V' = potential energy Impulse Diagram
vy = velocity of b, relative to a 1. Draw the initial conditions momentum di-
ry/q = position of b, from a agram
2. Draw the impulse diagram (FBD - t)
Coefficient of Restitution Values 3. Draw the final conditions momentum dia-
gram
if:
o _ _ Equate the three drawn diagrams according to
. 1 the collision is entirely plastic the following equation:
0 the collision is entirely elastic

otherwise, the collision is partially elastic Tnitial Momenta 4 Impulse = Final Momenta

Unit Vectors

U, = normal to curvature direction
i; = tangential to motion direction

Uy = transverse direction
@, = radial direction (towards the origin)

Diagram Tips
Free Body Diagram

1. Apply weight forces
2. Determine contact points/surfaces

3. Apply all forces at contact points/surfaces

Kinetic Diagram

1. Assume motion is in the positive directions

2. Apply resistance to motion moment(s)
Equations
Equate the forces/moments present on the Free

Body Diagram to those on the Kinetic diagram,
as such:
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