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TABLE 2.3 Voltage-current. voltage-charge. and impedance relationships for capacitors, resistors, and inductors

Impedance Admittance
Component Voltage-current Current-voltage Voltage-charge Z(s) = V(s)/1(s) Y(s) = I(s)/ V(s)
= L () i :
v(t) = —,/. i(t)dr i(t)=C V(1) = —q(1) 1 Cs
Capacitor Clo dt C Cs
AN~ V(1) = Ri(t) i =L W0 - r%© X 1,
Resis R R
esistor
_fm(j\_ g diln) ) 1 A |
v(t) =L & i(r) Z/n v(t)dt v(t) =L Ls ~

Inductor

Note: The following set of symbols and units is used throughout this book: v(r) — V (volts).i(r) — A (amps). g(t) — Q (coulombs), C — F (farads),

R — Q (ohms), G — Q (mhos), L. — H (henries).
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TABLE 2.4 Force-velocity, force-displacement, and impedance translational relationships
for springs, viscous dampers, and mass

Component

Force-velocity

Impedence
Force-displacement Zy(s) = F(s)/X(s)

x(1)

pring
—T—»
% L ()

Viscous damper
—— x(1)

10
A
Mass

—f—x(1)

M = f(1)

f(t) = K [yv(t)dr

f0)

fly=m

=fv()

{h(l)
Tdr

f(t) = Kx(1) K

o dx(n) .

fo=f1, a fus
2.

1) = M"(‘,"g" M

Note: The following set of symbols and units is used throughout this book: f(r) = N (newtons),
x(r) =m (meters), v(r) = m/s (meters/second), K = N/m (newtons/meter), f, = N-s/m(newton-seconds/

meter), M = kg (kilograms = newton-seconds’/meter).
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TABLE 2.5 Torque-angular velocity, torque-angular displacement. and impedance rotational
relationships for springs, viscous dampers, and inertia

Torque-angular Torque-angular Impedence
Component velocity displacement Zy(s) = T(s)/0(s)
T(1) 6(1)
Spring
T(t) = K [o(t)dt T(1) = Ko(r) K
K
Viscous 7i1) 6 (1)
damper 7
T(1) = Doolt) 70 - ¢ 1(") Ds
a
D
(1) (1)
Inertia
- do(1) . &) ,
T(t)=J T(t)=J Js
0 dt ® dr? *
J

Note: The following set of symbols and units is used throughout this book: 7'(r) — N-m (newton-meters),
6(r) — rad(radians), w(r) — rad/s(radians/second), K — N-m/rad(newton- meters/radian), D — N-m-s/rad
(newton- meters-seconds/radian). J lqz-mz(Iiilogrzlms»mclcr.s‘2 newton-meters-seconds/radian ).




