Elementary Dynamics Example #36: (Rigid Body Kinematics — Relative Acceleration)

Given: o, a,r, R
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no slip between the fixed circular surface

(sun gear) and the planetary gear Ok=-ecxe,
C 1s the contact point on the planetary gear y N
Find: ag, ac / X
Solution: / \
\
From a previous example on relative velocity, ! .
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Using normal and tangential components, the acceleration of G can be written as
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Using the relative acceleration equation, the acceleration of C can be written as

a-=ags+ac,;| (Cand G are two points on the planetary gear)

where

— 2 _ 2 _ 2
dcre —[O‘ISX’SC/G]_CO falle —[algxrgn]—a) (rgn)——rag,—m) En

Substituting the two results into the relative acceleration equation gives
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As expected, the acceleration of C the contact point on the moving body (the planetary gear)

is normal (perpendicular) to the contacting surfaces.
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