Mt s6 doi tuong phi tuyén

Thi du 1: Mo hinh todn bon chita chi't 16ng (Single Tank)
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a: ti€t dién van xa
k: hé s ti 1& v6i cong sudt mdy bom
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Phuong trinh can bang: o (Ah(l)) =q, (1)—q,, ()
Dong vao: q,,(t) =ku(t)
Dong ra: qon (1) =2/ p)a*Cpp(1)
trong d6: p(t) = pgh(t): 4p suit
C,=1 : hé s6 x4

Suy ra: h(t) = %(ku(t) —a\J2gh(1))




Thi du 2: Hé bon ndi ti€p (Cascade Tank)
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hl (1) = A%(klul (1) —ay+J2gh (0)
hz(f) = ALGM/ 2gh (1)

Thi du 3: Hé bdn lién két (Coupled Tank)
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MO hinh toan:

(1) = A%(klul (1) — ay 2y (1) —sgn(h (1) — by ()t 28]y (1) — s 1)

(1) =~ (- a2 ) —sen )~ )2, 0= s 0]




Thi du 4: Hé con lic ngugc
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Chu thich:
M : trong lugng xe [Kg] m : trong luong con ldc [Kg]
[ : chiéu dai con ldc [m] u: lyc tdc dong vao xe [N]

g : gia téc trong truong [m/s’] X :vi tri xe [m]
0: gbc gita con ldc va phuong thdng ditng [rad]

Céch 1: Dung dinh ludt Newton
Goi (xp, yp) 12 toa do clia vt ning m & dau con lic, ta c6:
Xp=x+[sin6d (1)
yp =1cos@ 2)
Ap dung dinh luat I Newton cho chuyén dong theo phudng x, ta

d’x d’x,
+m =F 3
dt* dt’ ©)
Thay x & bi€u thitc (1) vao bi€u thitc (3) suy ra:
d*x d?
M +m x+/sin@)=F 4
dr*  dt’ ( ) )

Khai trién cdc dao ham & bi€u thitc (4) va riit gon ta dudc:
(M +m)x —ml(sin 0)6 + mi(cos0)d = F (5)



Mit khic, 4p dung dinh luit II Newton cho chuyén dong quay
cia con lic quanh truc ta dugc:
dXp 1 050 -m 2P 15in0 = mglsin® (6)
dr’ dr’ -8
Thay (1) va (2) vao (6) suy ra:

m

2 2
{m% (x+1sin 9)}1 cosf — {m% ({/cos 6’)}] sin@ =mglsind (7)
4 t

Khai trién cdc dao ham & bi€u thifc (7) va riit gon ta dudc:

mi cos@ +mlé = mgsin & (8)

Tu (5) va (8), ta c6 thé dé dang tinh dugc:
v F + ml(sin 0)0* — mg cos@sin 6

M +m—m(cosf) ®
G F cos@ — (M + m)g(sin 6) + mi(cos f'sin 6)0 (10)
mi(cos @) — (M + m)l
Cach 2: Dung cong thic Euler—Lagrange:
Goi (xp, yp) 12 toa do clia vit ning m & dau con lic, ta c6:
Xp=x+[sind (1)
yp =1cos6 2)

Pong ning clia vat ning dau con lic:

T, =%m)'c123 +%my,23 =%m(5c+lé’cos6’)2 +%m(—19sin0)2

. 1 :
= T, =%mx2 +mb‘c6’cos€+5m1292
Pong ning cua xe:
|
TC =E]\/lx2

Dong ning cia hé thong:

T=T,+T, :%(M+m))'c2 +mzx9cos9+%m1292

Thé ning ctia hé thong = th€ ning vt ning dau con lic:



U =mglcosf
Do d6:

L =T—U=%(M+m))'c2 +mb’c9008<9+%m126}2 —mglcos@  (3)

Phuong trinh Euler — Lagrange:

i(@_Lj_a_L —F (4)
dt\ox) ox
dfa) e, o
dt\o0) 06

Thay (4) vao (3):

(M +m)i + ml(cos 0)0 —ml(sin0)9* = F

mi cos @ +mlf —mgsind =0
Suy ra:

o F+mi(sin 0)0> — mg cossin @

M +m—m(cos )
G F cos @ — (M +m)g(sin ) + mi(cosfsin 6)0
ml(cos @)’ — (M + m)l

Thi du 5: M6 hinh to4an hé con lic ngugc truyén dong dung dong co
DC, xét anh hudng ctia ma sat:

* Ddic tinh dong cia hé xe — con ldc cé xét dén anh hudng ciia ma
sdt:

Tuong tu nhu thi du 4, tuy nhién luc tic dong phdi ké thém luc
ma sat:



(M +m)x —ml(sin@)0* + ml(cos )0 = F — f,. (1)
mi cos@+mll —mgsin@ =—f, (2)
trong do: fc luc ma sdt tdc dong 1€n xe

f» luc ma st tdc dong 1én con lic

* Ddc tinh ma sdt:

Gia thi€t ¢6 ca ma sat tinh va ma sdt nhdt tdc dong 1am céan tr§
chuyén dong clia xe va con lic. Cdc luc ma sdt niy c6 thé mo ta
bing cdc phudng trinh sau:

fo =sgn(x)A.e N + B |3 3)
. -C 9 .
fy=sen(@)d,e " + B,[6) )
trongdo 4., B, C_, 4,, B,,C, >0.

It =0 )
\\éi_f___,,gcr‘-”‘_'ﬂd B x
x <)
* Ddc tinh dong co:
L, =V,= R, ~E, 5)
E, =Ko
Jo=T, -T,-B o 6)
T,=KK,,
1, =Fr
w=K,x/r
L,: dién cdm phan ng R : dién trd phan Gng
I,: dong dién phin ting V_: dién 4p phan ing
T : moment dOng co 7,: moment tai

o : tdc dd quay dong co 7 : ban kinh pu-li



J,,: moment quin tinh dong co B, : hé s6 ma sdt nhdt

K, : hé s6 moment K, : hé s6 moment
K,:hé s6 gidm toc E, : sttc phdn dién

F:lyc tdic dong vao xe

Dic tinh dong co c6 thé bi€u dién theo I, x va F nhu sau:

. KK,
LI, +RI, +—2"x=V, (7)
¥
K,J, KB KK
S+ S £] =-F (8)
¥ ¥ ¥

Do d6 m6 hinh to4dn hoc ctia hé xe con lic véi tin hiéu vao 1a dién
4p c4p cho dong cd nhu sau:

K,J, o . K.B, KK,
)i —ml(sin0)0° + ml(cos )0 + —5"x ——5—1 =~ f.
r r r

mXcos9+mlé—mgsin9:—fP

(M +m+

. KK, .
LI, +RI, +—5—x=V,
r




