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ECE 3510 Examples of Electrical Analogies of Mechanical Systems

Example 1
Mass
Velocity

Mechanical system

B .1.2
.N sec

mk .20
N

m
M .2 kg

Vel in
.3
m

s

f

f .0.4
.N sec

m

L
1

k Mass R 2
1

BV = Velocity
Elements

R 1
1

fV in= Vel in C M

Mass
L .0.05 H V M = Velocity

Circuit

V in
.3 V

R 2
.0.8333 Ω

C .2 F R 1
.2.5 Ω

R eq
1

1

R 1

1

R 2

=R eq 0.625 Ω

B eq
1

R eq

Transfer function

V M( )s

V in( )s
= .

1

.C s
1

R eq

.L s
1

.C s
1

R eq

.C s
1

R eq

.C s
1

R eq

= .1

..L C s2 .L

R eq
s 1

1
.L C

1
.L C

=

1
.L C

s2 .1
.C R eq

s
1
.L C

same, 
either way

=
10

s2 .0.8 s 10

V M( )s

Vel in( )s
=

k

M

s2 .
B eq

M
s

k

M

=

.20 N
..2 kg m

s2 .
..1.6 N sec
..2 kg m

s
.20 N
..2 kg m without units
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Example 2 k 2

M 2

k 1 f
b

F in M 1

1/k1 1/k2

M 2M 1 1/f
I in = F in

1

b

K
Example 3

Velocity M 1
input

lever

r 1 v out
B

M 2

r 2 f

Circuit with a transformer.
1/K 1/B v out

Velocity
M 1 M 2input 1

f

N =
r 1

r 2

Circuit without a transformer.
1

K
.1

B

r 1

r 2

2

.v out
r 1

r 2

Velocity
M 1input .M 2

r 2

r 1

2

.1

f

r 1

r 2

2
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gears

Example 4

J 1 b 1 r 1
T in

input
f 1 k

r 2 b 2 J 2

Circuit with a transformer. 1/b1 N = r2/r1 1/k 1/b2

1

f 1T in J 1 J 2

Circuit without a transformer. .
r 2

r 1

2
1

k
.

r 2

r 1

2
1

b 2
1

b 1

1

f 1
.

r 1

r 2

2

J 2
T in J 1

Example 5, fluids

A t =
I =

M

A2
=

.ρ length

A cross-sectional 
area of tank

piston
R f

Vel in

A =
C f =

∆volume

∆pressure
=

.∆h A
..∆h ρ g

=
A
.ρ gcross-sectional area

for all capacitors

R = R f L = I

C = C fI in = .Vel in A
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Example 6
Mass moves 
with belt

models flex 
in belt

Vel M   /
/

k beltmodels all 
linear friction

f M
J p models mass 

of both pulleys

r

k shaft
B 1friction 

to ground
J 1

B t

torque converter
T ininput

Circuit with a transformer.
1

k shaft
1

k belt
1

B t
N =

1

r

1

fT in
1

B 1J 1 J p M

Circuit without a transformer.

1

k shaft

.1

r

2 1

k belt
1

B t
.Vel M

1

r

1

B 1

.1

r

2 1

fT in J 1 J p .r2 M
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