Hb tro on tap [PE CUONG CHUONG TRINH PAI HQC]

Loi noi dau

Trong nhitng ndm gan diy cong nghé thdng tin c6 nhitng budc nhay vot, dac
biét & sy ra doi ciia may tinh dé tao cho x& hoi mot buge phat trién mai, né anh
huong dén hau hét cac van dé cua xa hoi va trong cong nghiép ciing vay. Hoa
cuing su phét trién d6, ngay cang nhiéu nha san xuit da wng dung céc ho vi xi Iy
manh vao trong cdng nghiép, trong viéc diéu khién va xi ly dit liéu. Nhitng han
ché cua k¥ thuat twong tu nhu sy tréi thong sb, su lam viéc ¢ dinh dai han,
nhitng kho khan cua viéc thuc hién chic nang diéu khién phuc tap da thuc day
viéc chuyén nhanh cong nghé sb. Ngoai ra diéu khién sé cho phép tiét kién linh
kién phan cang, cho phép tiéu chuan hoéa. Véi cling mot bo vi xir Iy, mot cau
trdc phan cang c6 thé dung cho nhiéu tng dung khac nhau. Tuy nhién k§y thuat
s6 cling c6 nhitng nhuogc diém nhu xir Iy cac tin hiéu roi rac..., dong thoi tin
hiéu twong tu c6 nhimg wu diém ma ki thuat s6 khong co nhu tac dong nhanh
va lién tuc. Vi vay xu hudng diéu khién hién nay 1a phdi hop ca diéu khién sé va
diéu khién tuong tu.

Dé nim virng nhitng kién thirc da hoc thi viéc nghién ctu 13 can thiét ddi voi
sinh vién. Bai tap 16n Mén “Diéu khién s6” da giup em biét thém duoc rat nhiéu
vé ca kién thic 1an kinh nghiém. Dudi sy hudng dan cua thay Nguyén Vin Tién
em d3 thuc hién xong bai tap “Thiét ké theo tiéu chuan tich phan sé (1AE, ITAE,
ISE, ITSE) két hop voi Dead — Beat khau diéu chinh toc do dong co DC Servo
Harmonic RHS 17 — 6006”. Do kién thac con han ché nén bai tap con ¢ nhiéu
sai s6t, nén em mong nhan duoc sy bo sung cua cac thay, cb va cac ban!
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CHUONG 1. KHAI QUAT VE PONG CO' DC SERVO HARMONIC RHS 32-
3018

1.1. Gi¢i thiéu dong co servo
La dong co cho phép diéu khién vo cap tdc do.

Piéu khién dong co DC (DC Motor) 13 mot ¢ng dung thudc dang co ban nhat
cua diéu khién ty dong vi DC Motor 1a co cau chap hanh (actuator) duoc ding
nhiéu nhat trong cac hé théng tu dong (vi du robot). DC servo motor 1a dong co
DC c6 b diéu khién hoi tiép.

Mt khéac, dong co servo duoc thiét ké cho nhitng hé théng héi tiép vong kin.
Tin hiéu ra cia dong co dugc ndi voi mot mach didu khién. Khi dong co quay,
van téc va vi tri s& duoc hoi tiép vé mach diéu khién nay. Néu co bat ky Iy do
nao ngan can chuyén dong quay cua dong co, co cau hdi tiép s& nhan thay tin
hiéu ra chua dat duoc vi tri mong mudn. Mach diéu khién tiép tuc chinh sai léch
cho dong co dat duge diém chinh xac.

Pong co servo c6 nhiéu kiéu dang va kich thude, duoc sir dung trong nhiéu
may khac nhau, tir may tién diéu khién bang may tinh cho dén cac mé hinh may
bay, 6 t6. Ung dung méi nhat cho dong co servo la dung trong Robot, cing loai

Va1 cac dong co dung trong mo hinh may bay va 6 to.

Cau tao dong co Servo:
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Hinh 1.1: C4u tao dong co servo
1, Bong co ; 2, Ban mach
3, day duong ngudn ; 4, Day tin hiéu
5, Day am nguon ; 6, Bién thé ké
7, Pau ra (banh ring) ; 8, Co cu chap hanh
9, V6 ; 10, Chip diéu khién
1.2. Thong s6 dong co' DC Servo Harmonic RHS 17 - 6006

bong co DC Servo Harmonic 1a loai dong co budc nho, dugc sir dung trong
cdng nghiép, kha nang diéu khién chuyén dong va momen xoan véi do chinh
x4c cao. Pong co c6 hop s6 cho momen xoan cao, dd cang xoin cao va hiéu
suat cao. Do d6 ma nod duoc st dung trong cac robot cdng nghiép va tu dong

hoa.
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RHS - 17 - 6006
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Hinh 1.2: Pac tinh tai cta dong co



Hé tro 6n tap

[PE CUONG CHUONG TRINH PAI HQC]

Théng s6 ky thuat dong co:

Thong s6 Pon vi Pong co RHS 17 - 6006
Cong suét dau ra (sau hop sd) W 65
bién 4p dinh murc Vv 75
Dong di¢n dinh mirc A 1.7

In-Ib 87
Momen dinh muie Ty

Nm 98
Tbc d6 dinh muc ny rpm 60

In-Ib 100
Momen ham lién tuc

Nm 11
Dong dinh A 43

In-Ib 300
Mémen cuc dai dau ra Tp,

Nm 34
Tbc d6 cuc dai rpm 80

In-Ib/A 85
Hang sé6 moémen (Kr)

Nm/A 9.6
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Hing sb dién B.E.M.F ( anh

huong cua tbe do dén sdd phan tmg | v/rpm 1.0
)(Kb)

In-bl —sec? 0.79
M6 men quan tinh (J)

Kgm?® 0.089
Hing s6 thoi gian co khi ms 4.7

In-1b/rpm 18
Do dbe dic tinh co

Nm/rpm 2.1

In-1b/rpm 0.48
Hé s6 momen nhét ( Bf)

Nm/rpm 5.4*10"-2
Ty sb truyén 1:R 1:50

Ib 176
Tai trong hudng tam

N 784

Ib 176
Tai trong hudéng truc

N 784
Cong suat dong co W 100
Téc d6 dinh muc dong co rpm 3000
Pién tro phan tng Q 4.8
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Dién cam phan tng mH 2.3
Dong thoi gian lién tuc ms 0.5
Dong khéi dong A 0.36
Dong khong tai A 0.7




Hb tro on tap [PE CUONG CHUONG TRINH PAI HQC]

CHUONG 2: XAY DUNG MO HINH PIEU KHIEN TOC PO PONG CO’ DC
SERVO HARMONIC RHS 32-3018

2.1. Ciu tric diéu khién téc d6 dong co

Rw —® BBD

Fw

Hinh 2.1: Cau trac diéu khién sé téc d6 dong co phan hdi téc do tir Encoder

2.2. Xay dwng hé phwong trinh tinh toan dong hoc dong co’ Servo

DC Servo Harmonic RHS 32-3018 c6 céac tham s chinh:

R.,=4.8Q

L,=2.3mH

Kr=9.6 Nm/A

Ke=1V/rpm

Bf = 5.4*10"-2 Nm/rpm

J=0.089 Kgm*
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Mc=5.9 Nm

Ngm = 3000 rpm

Mo phéng dong co trén mién thoi gian lién tuc
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Hinh 2.2. Cau tric dong co DC servo

Két qua md phong DC servo Harmonic RHS 17 — 6006 véi dién ap dinh muc
75V

Khi khéng c6 Mc :
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Hinh 2.3. Bac tinh toc d6 dong co khong tai.

Hinh 2.4. bat tinh dong dién dong co

10
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Khi c6 Mc

Hinh 2.5. Bic tinh téc d6 dong co
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Hinh 2.6. Bat tinh dong dién dong co

Nhan xét: Dap tmg dau ra dang theo gia trj dit. Khi c6 Mc téc d6 giam, dong
dién tang

Mb phéng dong co trén mién thoi gian gian doan

>> gl1=tf(1,[2.3*10"-3 4.8])

>> (G2=9.6

>> g3=tf(1, [0.089 5.4*10"-2])

>> G4=1

>> G0=G1*G2*G3

>> Gk=feedback(G0,g4)

>> Gz=c2d(Gk,0.01,'zoh")

12
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>> step(75*Gz)
| H Figure 1
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Hinh 2.7. Bac tinh ra véi chu ki trich mau T=0.01.
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'—u Figure 1
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Hinh 2.8. Bic tinh ra vai chu ki trich mau T=0.05.

Nhan xét: Khi tang chu ky trich mau 16n hén dap tng dau ra nhanh hon tuy
nhién la dang dap tng khéng min.
2.2.1. Tong hop b diéu khién dong theo Dead - Beat
Thuyc hién trén Matlab

>> gli=tf(1,[0.05 1));

>> g2i=tf(1,[2.3*10"-3 4.8]);

>> g0i=gli*g2i;

>> gki=feedback(g0i,1)
14
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>> gzi=c2d(gki,0.01,'zoh’") ;
Ta dugc ham gzi nhu sau :

0.0355z + 0.0016
7% ~0.78497 + 7.07e — 10

Ggi(2) =

Sampling time: 0.01chia ca 2 vé cho z2ta duoc

0.0355z71 + 0.001622
1-0.7849771 + 7.07e —10* 272

Ggi(z )=

Theo phuong phap Dead - Beat

1 _ L =27
n 0.0355+0.0016

2.0

Chon ham L(z%) =, =

27x(1-0.7849271 +7.07e —10z72)  27-21.1923 1 +1.9089% — 872

G(z 1) =
R(27) 1—27x(0.0355z2 1 +0.001622) 1-0.95852 71 +0.0432272

27-21.1823z- 1 sogse g2 0.0355+0.0018z"1 ]
o » - — 5 >
i 1095852 10 043222 1-0 7848z 47 071022

Step Scope

Discrete Filter Discrete Filter1

Hinh 2.10. Cau trlc bo diéu khién dong

Két qua md phong.
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Hinh 2.11. Dang dap g dong dién.

2.2.2. Thiét ké b6 diéu khién téc do
Str dung Matlab dé tinh toan:

>> glw=9.6;

>> g2w=tf(1, [0.089 5.4*10"-2])

>> g2w=tf(1, [0.089 5.4*10"-2]);

>> gOw=glw*g2w;

>> gkw=feedback(gOw,1) ;

>> gzw=c2d(gkw,0.01,'zoh")

16
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Transfer function:

0.6583

z-0.338

Sampling time: 0.01

>> gzw1=filt(0.6583,[1 -0.338],0.01)

Transfer function:

0.6583z"-1

1-0.338 z-1

Sampling time: 0.01
Ap dung phuong phap tinh bd diéu khién theo tiéu chuan tich phan:
Ham truyén bo diéu khién c6 dang :

-1
h +1LZ

1+ pzt

Chonrg=Unx =75

P=-1 dé c6 khau tich phan trong bo diéu khién
ri<=-r0(1-r0*bl)
rl<= - 75*(1-75*0.6583)

—>rl=-75

17
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e0=1

el = 1-75*0.003948= 0.7039

e2 = 2.1992-0.003948*r1

lo= €y” +€;” +e,° =6.33195-0.01736*r1+1.55867*10"-5*r1"2
Ta chon dugc r1=-70.547
Ta c6 bo diéu khién téc d6 nhu sau :

Ta c6 so d6 md phong mach vong téc do nhu sau

18
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Hinh 2.13. Pap ing ctia toc do trén mién gian doan.
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Két Luan

Sau mot ki hoc em d3 hoan thanh bai tap 16n cia mén hoc diéu khién sb. Két

qua dat duoc:
- Biét cach thiét ké bo diéu khién sb
- Hiéu sau vé dong co Servo

Mot s6 diém chua dat dugc: bd diéu khién chua toi vy, tin hiéu ra chua at voi

tin hi€uk dat.
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