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Kinetic Energy

T =1/21,600" +1/2L6,
— 1/2(I, + Iy /02)0i
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M is the total mass of the link and [ is the distance from the
joint axis to the link center of mass.

Potential Energy

V = Mgl(1 — cos 6)
= Mgl(1 — cos6,,/n)
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=1/2(1,, + Ig/n2)9:m2 — Mgl(1 — cos 0,,/n)

Langrange’'s Equation is

d (oL oL _
dt 8% 8(17 N TJ

Which leads to

M gl

(L + 12/77,2)9.7.77/ + sin O, /n = 7;
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Single-Link Manipulator

Complete Dynamics:

Jo, + B0, + C'sinf,,/n =u

m |In general a system of second order nonlinear differential
equations in the generalized coordinates will result.

m In robotics and multibody applications the resulting system
of equations will have the following form:

D(q)i+C(q,4)q+9(q) =T

D will be called the mass or inertial matrix, C' will contain
centrifugal and Coriolis terms, and the g terms arise from the
conservative forces.
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Figure 2: Sliding Block
10 / 11



Atwood’s Machine

gﬁ\;”” Atwood’s Machine

Block

’nz;’_

Figure 3: Atwood's Machine
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