
Derive the mathematical models of each component in the systems
shown in fig (1) then construct the equivalent closed loop system
on each case.

Segment the system into
subystems

Developed torque is a function of
angular speed and throttled rack length

Resistive toruqe is a function of
angular speed and load torque

TRIZ 😉



f and g are non-linear functions

use taylor expansion 
for lienarization

you can read the above two equations as follow:

- developed torque is equal to deveoped torque at equilibrium + tiny
changes in developed torque caused by tiny changes in angular speed
and tiny changes in throttle rack length

- resistive torque is equal to resistive torque at equilibrium + tiny
changes in resistive torque caused by tiny changes in angular speed

since we are linearizing Td and TR, then the derivatives are const:



at equilibrium:

to get a transfer function for w(s), we need to use superposition princple

to get w(s), we need to sum w1(s) (the influence of L(s) on w(s))
and w2(s) (the influence of Tl(s) on w(s)) 



Fcent, centripital force, is a function of w

let:

to get a transfer function for x(s), we need to use superposition

to get X(s), we need to sum X1(s) (the influence of w(s) on X(s))
and X2(s) (the influence of Xref(s) on X(s)) 












