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DAI HOC DA NANG
TRUONG CAO PANG CONG NGHE
E R R
BAI TH

PIEU KHIEN TOC PQ CUA PONG CO PIEN MQT CHIEU
(Str dung phﬁn mém MATLAB)
M@én hoc: PIEU KHIEN TU PONG

L CHUAN BI.

- MBobi sinh vién mé mot thu muc mang ho va tén (vd Mai Van Hoa : MVHOA), sau
d6 mé thu muc con THDK, sau mdi 1an thuc hién mo phong trén Simulink luu két
qua trong file twong Ung.

- Tinh toan trudc cac gia tri s6 va cac ham truyén can thiét.

II. THUC HIEN. . ) .
Thyc hién theo thtr ty ting budc va muc sau day, v€ lai so d6 khdi va do thi nhén

duoc trén giay co k& 6. Pong tap bao cdo.

Budc 1. Mé hinh hod hé :Cho so dd nguyén ly ciia mt dong co' dién mot chiéu nhw sau:

i)

Tai co hoc
cr(t)
ygmm))

u(t)

w(t)

toc do goc

O

Pong co co cac dac tinh sau day:
- Piém danh nghia hoat dong ctia dong co: 10Volt —1000vg / ph
- Mbmen quan tinh phan quay: J =10~ Kgmz, bo qua ma sat trén tryc.
- Céc phuong trinh vé dong co theo tuyén tinh:
e(t) = k.at) Vi e() la strc dién dong cua dong co.
cm(t) = k.i(t) V01 cp(t) 12 ngau hay momen ctuia dong co.
- Dién tro ctia phan Gmg dong co: R =4,5 Q, bo qua dién cam.

a. Tinh gid tri h?mg s6 dic trung cua dong co k theo (Vs)/rd dua vao dac tinh cua

dong co. ‘
b. So do dién twong duong phan ing cuia dong co nhu sau:
i)
R Hay viét phuong trinh vé dién
(dién 4p theo Kirchhoff) tuong
u(t) ung v&i mach.
I e(t)
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c. Tai co hoc tao ra mot ngau tai c.(2) tac dung trén truc dong co.
Hay viét phuong trinh vé co (md men theo Newton) ing v4i phan quay.
d. Dung phép bien doi Laplace 1ap h¢ dién - co trén day dudi dang so do khoi sau:

Ci(s)

U(s)

Gn(s)

Gu(s)

* Q(s)
_|_

Trong d6: Ci(s), U(s) va ©(s) 12 bién ddi Laplace ctia c.(2), u(t) va a(1).

Xéc dinh cac biéu thirc Gy(s) va Gy(s) va dit chung dudi dang sau:

G,(s)=

Gl

;o G(s)=

1+sT

Budc 2. Khdo sat hé ho:

m

GO

1+sT,
Lap cac biéu thurc va tinh T, Go va Gy.

Ngau tai bang khong ( khong c6 tai co hoc c(2)=0 ), tac dung mot dién ap vao u(t)
bac thang c6 bién do: Uy = 10 Volt.
a. Xac dinh biéu thirc @(?), néu gia tri cta téc dd dong co trong ché do xac 1ap wy va
thoi gian dap ung & 5%: tiso.
b. Pong co quay & téc dd oy , ta tac dung vao mot ngdu tai ¢(z) c6 bién do: Cro =
0,042 Nm. Tinh tbc d6 méi cua dong co & ché do xac 1ap: @(+0) = wor.

Sii: dung Matlab/Simulink thiét Igp so' d6 khoi ciia h¢. VE dip vmg ra aXt) ciia hé va
so sanh cdc két quad tinh 0 2.a va 2.b vdoi do thi.Nhan xét sw suy giam toc do dong co

khi co tdi.

Budre 3. Khdo sdt h¢ kin: Diéu chinh ty 18.
Cho b khuéch dai sai s6 nbi véi bo khuéch dai cong sudt diéu khién: u(?) = K.&(1). B6
tri mot cam bién tdc do ctia dong co cho dién ap: v(1) =a.w(t) véia = k.
Ta nhén duge so dd khoi sau:

VE(S) -L—

A4

Cr(S)—’ Gn(s) Q(S)
cs)=K 2O Gu(s) N o0 a V)
S

a. Chimg t6 rang V(s) c6 thé duoc dién ta dudi dang sau:
V(s) = He(s) Vi(s) + Hr(s) Ci(s)

H
voi:  H,(s)=—E£"
£(5) 1+sT

Neéu cac biéu thirc cuia T, Hgg va Hgg.

H
va H,(s)=—2=2%
#(5) 1+sT

Ta chon K=3 va gia st rang hé van hoat dong trong dang tuyén tinh.
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b. Khao sat diéu khién theo ddi: c.() = 0.

Cho tac dung vao ham bac thang c6 dién ap 1a V.

Biéu dién toc do & ché do xac 1ap o va tinh gid tri cta dién 4p Vg dé nhan dugc oo =
1000 vg/ph.

Xéc dinh gia tri cua tyso, & hé kin.

St dung Matlab/Simulink dé khdo sdt ddp irng ra ciia hé véi viéc thay doi cdc gid tri K.
Nhdn xét .

c. Khao sat diéu khién diéu chinh: Pong co quay voi tbe d6 chuan wmy = 1000 vg/ph
va ta tdc dong vao mdt ngau tai bac thang vai Cro = 0,042 Nm. Tinh téc d§ moi
cua dong co ¢ ché do xac lap: o(+©) = ®'or va so sanh nd véi g .

Sir dung Matlab/Simulink dé khdo sdt ddp veng ra ciia hé véi viéc thay doi cdc gid tri
cua K. Nhin xét .

Bué'c 4. Khdo sdt hé kin: Piéu chinh ty 1 va tich phan.

Ta thay bo hi€u chinh ty 1€ trén béng mdt bd hi€u chinh PI: C(s) =K [1 + LT] .
N i

a. Tinh cac ham truyén mdi He(s) va Hg(s).

b. Khao sat diéu khién theo ddi: c(t) = 0.

Cho tac dung vao ham bac thang c6 di¢n ap 1a V.

Biéu dién téc d6 & ché do xac 1ap o va tinh gia tri cia dién ap Vg dé nhan duoc o =
1000 vg/ph.

Sir dung Matlab/Simulink dé khdo sdt ddp veng ra ciia hé véi viéc thay doi cdc gid tri
Kva T;. Nhin xét.

c. Khao sat diéu khién diéu chinh: Pong co quay voi toe d6 chuan wmy = 1000 vg/ph

va ta tac dong vao mot ngau tai bac thang véi Cgo. Tinh toc d0 mdi cua dong co &

ché d6 xac 1ap: (+o) va cho két luan.

Sir dung Matlab/Simulink dé khdo sdt ddp veng ra ciia hé véi viéc thay doi cdc gid tri
cua K. Nhin xét .

Buéc 5. Khdo sdt hé kin: Piéu chinh PID
‘ 1
Thay vao hé bo diéu chinh PID: C(s) = K| 1+ 7 + 7,
S

Thuec hién cc cong viéc nhu budc 4 va néu gia tri K, T; va T, hop Iy dé c6 duoc hé théng diéu
khién toéc do dong co tot nhat.

Giang vién phu trach: NGUYEN THE TRANH
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BAI GIAI
Bai tap Dieu khién toc do Pong co dién DC

Budéc 1. . )
a. Xac dinh cac hang so6 dac trung cua dong co k theo (Vs)/rd.

n, =1000v/ ph = w= 100027 rad /s =105rad / s
dc 60

o) =kar(t) = k =5 =22 0,095 s/ rad
o 105

b. Sir dung dinh luat Kirchhoff ta ¢6 phuwong trinh dién ap trén mach phan tng:
u(t)=Ri(t)+e(t) =Ri(t)+ko(t) (§))

c. St dung dinh luat Newton ta c6 phuong trinh can bang momem trén truc dong co:

e,(1)=7.920 1 ¢ (1)

d a)(t)

= ki)=J 21 c (1) )

d. Bién d6i Laplace cac phuong trinh trén:

U(s)—kQ(s)

1) =UG)=RI($)+EkQ(s) =1(s)= -

2) = Kl (s)=JsQ(s)+ C,(s)

2

= %(U(S) —kQ(s))=J.5.Q(s)+C (s) = %U(s) - %Q(s) =JsQ(s)+ C.(s)

2 2
:>%U(S)—Cr(s):(JS+%)Q(s) :%U(s)—cr(s):%fl(s)
k R

=>Q(s)=— - C
() JRs +k* v JRs +k* (5)
1/k R/k2
1+—2s 1+—s
k k?
1/k G, —R/K* G
<G (s)= =—2 va <G (s)= = !
”( ) 1+ﬁ 1+S'Tm n( ) 1 ﬁ 1+S.Tm
B S + B s
Ta c6 duge so dd khoi:
GH(S)
C.(s)
+ Q(s)
» G (s) | >
U(S) lt() +
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Véi GO:%; GI:;{—T; m:‘;‘f
Thay gia tri k, J, R vao ta dugc: G, =10,5rad /Vs; G, =-500rad /Vs; T, =0,5s

m

Buérc 2. Khdo sat hé ho.

a. Khong tai: ¢, (t)=0; U, =10Volt ta co: Cy(s)=0va U(s)=Uy/'s
G, U, GU, 1

+sT, s Ts s+1/T,

= Q)= G,()U(s) =

= a)(t) =%Tm (l_e—t/T,,,) — GOUO(I_e—t/Tm)

O ché a6 xéac 1ap 1a khi ¢ — oo, theo dinh 1y gié tri cubi ta co:
= @, = o(©) =limao(t) = lirrol 5.Q(s)=G,U, =10,5x10=105rad / s
ung voi n=1000 vong/phut
= 95=1000(1—¢)

=(1-e)=095=1=1,5s
Vay thoi gian dap Gng & 5%: tso, = 1,58

a(t s, ) =105x95%rad / s

b. Khi c6 ngdu tai v6i bién do C,, = 0,042Nm
Ta co:
Q(s) =G, (s)U(s) + G, (s)C,(s)
Q(s) = G U, G Cro
I+sT, s 1+sT, =
Ap dung dinh 1y gia tri cubi, ta co:

G,U, GC
() =w.. =1limsQ(s) =lim 020 | 1RO
(%) = o 0 (5) S—>0(1+sTm 1+s]:n)

Oy = GU, + G Crpp = @y + GGy
@, =105-500%0,042 =84rad /s = n=800v/ ph

Bué'c 3. Khdo sdt hé kin theo diéu chinh ty I6.

Ci(s)

Gn(s) ‘ Q(S)

Vi(s) + SOR Gu(s) t a V(s)

Q(s)

C(s)=K

a. Chung t6: V(s) = Hg(s) Vg(s) + Hr(s) Ci(s)
* Khi C,(s) =0, tir so d6 khéi trén ta co:

% KG K GOT
V.(s) 14+aKG,(s) 14 aK G,
1+sT
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aKG,
akKG 1+aKG
= V(s)= 0 Vo(s)=———"-V,(s
(5) aKG, +1+sT, £(5) e D #)
1+aKG,
= V(s)=Hy(s)V;(s)
H akKG 1
H. (s)=—%~-;, H,  =—"2: G =—;a=k
() 1+sT 0 1+aKG, * k
T
:HE():—K ;0 T'=—2=
I+K I+ K

*Khi V,(s) =0 thi:
— V(s) K.G, (s)a+C, (s) G,(s)a=V(s)

== =V(s
1+sTm Vis)t 1+ (s)
=V(s) 1+
()[ +STJ (s)
V(s 1+ K +sT, C(
T+1
1
:>Vs— . C((s)=H,(s).C,(s
(s) 1+K1 GO = Hi)Cls)
1+ K
H aG T
Trongd6 H,(s)=—2="" véi H,, =—; T=—01—
8 2(5) 1+sT 14K 1+K

Do vy ta c6 thé dién ta V(s) khi c6 tin hiéu vao va tai nhu sau:
V(s) = Hg(s) Vi(s) + Hr(s) Ci(s)

b. Truweong hop diéu khién theo déi: c,(t) = 0

TH vao ham béc thang c6 dién ap 1a Vgo nén V,(s) = L2
s

Khi C.(5)=0=V(s)=H,(s)V.(s)

V(s)= o @
1+ sT s
Ta co: V(s) = aQ(s) = k.L(s)
H,,
:}Q(S):V(S) _l VEO
k k 1+sT s
H, V
= 11ms Q(s) = K Vo
k k(l +K)
= w, =1000v/ ph =105rad / s
K=3; k=0,095
=105 =; Vio =V =133V
0,095(1 + 3)
0 5

=0,375s
"4

r5°/
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c. Trwong hop diéu khién diéu chinh:
Ta co: V(s) = Hg(s) Vi(s) + Hr(s) Ci(s)
V(s) =l Hyy Vi " 1 Hypy Cao

Nén = Q(s) = ) ) 2 _
k  k1+sT s k 1+sT =
= o(+©) = @), =lims.Q(s) = HpoVio + Ho-Cro = w, + a.G,.Cp,
. k k k(1+ K)
R.C,,
=@, —————=105-5,25=99,75rad / s =950v/ ph
K(1+K)

Tiép tuc thuwe hién cic bude sau:
Budc 4. Khdo sdt hé kin: Diéu chinh ty 1¢ va tich phan.

Ta thay bd hi€u chinh ty I¢ trén béng mot bd hi€u chinh PI: C(s) =K (1 + LT] .
N i

d. Tinh cac ham truyén méi Hg(s) va Hg(s).

e. Khao sat diéu khién theo ddi: c(t) = 0.

Cho tac dung vao ham bac thang c6 dién ap 1a V.

Biéu dién tdc d6 & ché do xac 1ap oo va tinh gia tri ctia dién ap Vo dé nhan duoc o) =
1000 vg/ph.

Stz dung Matlab/Simulink dé khdo sdt ddp veng ra ciia hé véi viéc thay doi cdc gid tri
Kva T;. Nhidn xét.

f. Khao sat diéu khién diéu chinh: Pong co quay véi toc do chuan wy = 1000 vg/ph
va ta tdc dong vao mot ngau tai bac thang vdi Cre. Tinh toc do méi ciia dong co &
ché do xac lap: o(+w) va cho két luan.

Str dung Matlab/Simulink dé khdo sdt ddp ung ra cua hé voi viéc thay doi cdc gia tri
cua K. Nhdn xét .

Bué'c 5. Khdo sdt hé kin: Piéu chinh PID
. 1
Thay vao hé bg diéu chinh PID: C(s) = K| 1+ 7 + 5T,
S,

Thyc hién cac cong viéc nhu budce 4 va néu gia tri K, T; va T, hop ly dé c6 duoc hé théng diéu
khién toc d6 dong co tot nhat.



