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
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Resistive toruge is a function of

Developed torque is a function of
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f and g are non-linear functions

use taylor expansion

for tienarization
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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
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since we are linearizing Td and TR, then the derivatives are const:
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to get a transfer function for w(s), we need to use superposition princple
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and w2(s) (the influence of T1(s) on w(s))
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to get a transfer function for x(s), we need to use superposition
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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) onX(s))




wCs) Coom, X (9 XC9)
Ly b SHY <
Xyed x| A
> T
mS stk L
)y L inprag€ 4
1
b
- X
] L
e =3 — X ._£'., Viesy = 2 >\/£s)
T T 4 b

ﬁb’
Vi ) iayaAd . VA
Ky e
_ -0y
L PR T S N IO M V72
)e e 4
P o
[ N
\\‘
L
Vi) |y LA
4,




S Y sbew~

r \
N
W) Ceemt \ X (o XCs) ] y(s)(T‘( LD l’ < L) \""CS)
‘ = 7| R I e -
M sly b SHY X )
T c “"—“\ “wy(s) X
Xves | % s |
_lm S%hpsthk L




[
Aotess / ! \
st = 2 JTIX 14X
2 -
] -._.._.\_;.,l.u i
| LT _f““}“"%l-_.h i
! “W‘M'“JI ' Gyt At
o g
Nz TR,
Lrat “
7’@ 7 G ;’ J J
(d) ‘ v
Twu~' Tq{%) TLtL/L)W) T o= jéTL _,w)

€ o
Wwies) = Lo ’
J S rce-Co e [ s +cq~C,

PaloW €&~ [ (y) = [ew) =1,

3 3}
rerd R

E S =~ Ceent WCSD = K Xy, 08D

CCent v
Y C3) = wies) Yier ££)

SR RN s lrbirk

a

N 1., X (;:”\ — ot
T G 4 ¢ 77
ﬂ L 1,)/1 l<0\/W" t— E’\")\ O . - L 7A/1 NN
P VoS o — )( cs) _— =3
b b
& fFcr) fce) o™ik

£ s Puo | \Vulep La} Re) = [mar+bs+0m, ) 205

R(¢Y = gty s L <y

: =z D
cL” L4 ¢
W) =%
£ oy n AsR(LY) — ¢ Vr N
N T 71 LY — — 5 /J U 3D
_ C
K[f) - 5 _ }/[ SJ R
A N
A L)/n)ﬂwjtél R¢) . f__‘__ LCS)

4




® Vaviab(es 2k Q

wes) 5 X, Y6, 205, RE), LS)

@6’3!&4 i

@3 <= LU) . Js s Tegp(s)
& Q}MK Senser

K e §
0) + bt
@ ms+bstK X"“ ms+bs+K

\YU)\ %&)}— L

@SPML v.\\u A 9/* hda>

\ Kins Adﬁ = Lyt
N 25 RG)- ¢y Y0)

QP Lever:







