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Shock-Absorber Model
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Shock-Absorber Response
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Transfer Function
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Example: Robot Link Motion

» Electrical System

v(t) = iR+ LED 4 op(t)  vp(t) = kp(@)m
o(t) = iR+ LB 4 kpd,. (1)

Vis) = RI(s)+ Lsl(s)+ kps©,,(s)
= |R+ Ls|I(s) + kps©Omn(s) 39
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Example Robot Link Motion Control

Jeq = Jm‘l‘ zJ] bfq = bm + n zbz
m(t) = begOm(t) + JegOm(t)

Tm(t) = kri(t)

kri(t) = begfm(t) + Jegbm (1)
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(3.70) into (3.69)

Vis) = —(."i’ + L8)(JegS + beq)$Om(8) + kpsOn(s)
kV(s) = [(H + L8)(Jeg + bey) + krkp|sOn(s)
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- System Transfer Function -

Variables and Parameters

v(t): armature voltage[V] i(t): armature current[A]
Jm: motor inertia [Kgm?] k;: torque constant [Nm/A]

n: gear ration 72 load shaft torque [Kgm?]

L: armature inductance |[Vs/A| wvg(t): back electromotive force V]
by,: motor viscous damping O, (t): motor shaft speed |rad/s|
constant [Nms/rad|

Ji: arm inertia [kgm?] R: armature resistance [(]]

kp: motor back emf constant |Vs/rad| Tm: motor shaft torque [Nm)|

f,,(t):motor shaft position |rad| by: viscous damping constant
of the arm |Nms/rad|
f(t): arm position [rad

MatLab Simulation

L =0.062;
R=2.5;
n= 20;

kt = 0.026; %Hm/A
kb = 0.02; %V/rad.s-1

Jeq = 0.00004; %kg/m2
beq = 0.001; %Nm/rad.s-1

b2 = L*Jeq;
bl = L*beg+R*Jeq;
b0 = R*beqtkb*kt;
a0 = kt/n;

sys=tf([a0], [b2 bl b0 0]);
step(sys) ; grid on;
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Step Response of Robot Link Position

Position

Response => Velocity Response
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3.31 Determination of Tr Fn

» Give a unit impulse input o(t), record the unit impulse
responses g(t)
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» Derive the Laplace Transform of g(t)
Y(s) =G(s)R(s) r(t) = 6(t) = R(s) = 1
Y(S)’R(s)zl i G(S)

G(s) = L{g(t)}




