Angular Momentum ..

Ly, = Zma(Rera) X <R—{—(I5 X I‘a> :
If the rigid body rotates freely, choose the origin of the body frame at the

center of mass: Y marqe =0, R=r4,, R=vg,.

= Ltot = MT¢m X Ve + E malq X ((-‘_} X ra) = Lorb + Lspin-

[0}

If the rigid body rotates about a fixed point in the inertial frame, choose the
origin of the body and inertial frames at the fixed point: R =0, R = 0.

= Ltot = E MmeaYq X (CU X I’a) = Lspin-
«a

Consider a rigid body undergoing a purely rotational motion (R = 0).
L= Zmara X (0 Xry) = Zma [ri@’ —1,(ra CJ)] )

Use body frame components wq,ws, w3 and 741, a2, Ta3:
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Comments:

e The vectors & and L are, in general, not parallel.

Ly Ly Ly I3 w1
e Matrix notation: LQ = 121 [22 ]23 . Wa
Ly I3y I3y I3 w3

e Kinetic energy: T = %u_)' - L.
e If & = const then L varies = N # 0 (torque).
o I[f N =0 then L = const = & varies.

e If the body frame is along principal axes, then I;; = I;0;;.



