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
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(sun gear) and the planetary gear Li>/’¢:- =26 Sn
C is the contact point on the planetary gear P \
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From a previous example on relative velocity,

Ve =VE& =TwE,

Using normal and tangential components, the acceleration of G can be written as

2 2
ae =Ve, + vz e, =rwe, + re) e, =rae, + ro) €
<G =t p )=n =t R+r [=n =t R+r [=n

Using the relative acceleration equation, the acceleration of C can be written as

ac =ag +ac,s| (Cand G are two points on the planetary gear)

where
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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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