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Inverse Dynamic Analysis of Mechanical Systems
Using the Velocity Transformation Technique
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Abstract

This paper presents a method for the inverse dynamic analysis of mechanical systems. Actuat-
ing forces (or torques) depending on the driving constraints are analyzed in the relative coor-
dinate space using the velocity transformation technique. A systematic method to compose the
inverse velocity transformation matrix, which is used to determine the joint reaction forces, is
proposed. Two examples are taken to verify the method developed here.
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Fig. 2 Two contiguous bodies connected by a joint

lent Cartesian force) 2 2 o] &},

AZF 5 FAAelo] AelE
oa%ea F¢ 4+ ek,
Fig. 2004 24 isl o537 449 A=

v’y FHEAL AEE wie 2 AEEA o A

3 g3 e dAE AR

vf=vz+ﬁ)js“+2624'£e;i+ﬁ)"d"j (15)
w"=wj+g(1—ei)(]ie}; (16)
ol 7|4, et ZUE Fuske] whWlE, ke
thAbgs 2o HE AH, dE @s=wXs7H
22 wo 942 AsE (3x3PHeln 7

5 €iv A7 ohE 3 2ol Aodd,
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Fig. 9 Configuration of a 5-links system
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