Multibody Dynamics
Angular Acceleration Using Absolute Coordinates

Angle Derivatives as Generalized Speeds: 1-2-3 Rotation Sequence

Recall that the fixed-frame and body-frame components of ", the angular velocity of a body

can be written in matrix-vector form as
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Consequently, the fixed-frame and body-frame components of "¢ the angular acceleration of

the body can be written in the following matrix-vector forms. Recall that the angular velocity
vector can be differentiated in either the fixed-frame or the body-frame to find the angular

acceleration.
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The time derivatives of the partial angular velocity matrices are
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Anqular Velocity Components as Generalized Speeds

If the angular velocity components are used as generalized speeds, then we have a much
simpler form of the angular acceleration. Recalling that the partial velocity matrices associated

with the angular velocity components are 3x 3 identity matrices,

a,r =| oy, {0} +] &g, {0} =| 0, [{0} ={0} “Fixed-frame Components"

ayt =| oy, [0} +| op, {0} =] @}, |{@'} ={@'}| "Body-frame Components"
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