Example #22 — Intermediate Dynamics: [agrange’s Equations (2 DOF system)

Given: |
M, =-k6, - ¢,
M, =—k,(6,-6,)—c,(6,-6,)
Active Forces/Torques: |
M., M ,, weight forces ‘
Find:

o | differential equations of motion of the system

b

Solution:|(using &, and ¢, as generalized coordinates)

Previous Results:

(4mf*)6, +(3mt*C, )6, —(3mL™S,,)6; +3mgtS, =M (1)~ M, (1)

.

(3mE°C,, )6, +(4m*)B, +(3ml*S, )0} +mgtS, =M, (1)

Substituting for the torques M (#) and M ,(¥) gives:

(4m0*)6, +(+ml*C, )0, —($ml*S, , )0} +3mg(S, = k6, -6, +k,(0, - 6,)+¢,(6,-6),)

(4ml*C, )b, +(sm*), +(4me*S, )0} +1mg!S, =|~k, (6, - 6,) ¢, (6, -6))

or

(4mf*)0, +(3mt*C,, )0, - (+m0°S,, )6} +3mg (S, +(c, +¢,)0, —c,0, + (k, +k, )0, — k,0, =0

.

(4m0°C, . )8, +(3me* )6, + (4mS, )6 +1mg (S, +¢,(6, - 6,)+k,(6,-6,)=0

As before, these equations represent a coupled set of nonlinear, second-order, ordinary
differential equations of motion.
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