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Tom tat: Bai bdo dé nghi mét phuong phdp don gidn diing dé go xi han tu dong. Hé théng bao gom mét robot
di dong ba bdnh xe va mot dung cu dé gé xi han (tam goi la dia g& xi han). Robot di dong duoc diéu khién
bdng bo dléu khién ong dinh don gidn dua trén tiéu chudn o6n dinh Lyapunov. Két qud moé phdng duwoc diing
dé kiém chimg do on dinh ciia bo dliiu khién. Thi nghiém da duoc thuc hién cho thdy khd ndng ing dung clia
phuong phdp dé nghi.

Abstract: This paper proposes a simple method for welding slag removing. The system includes a three
wheeled-mobile robot flatform and a tool for removing welding slag (namely, welding slag removing disk). A
simple robust nonlinear controller design method based on Lyapunov stability for tracking trajectory and
velocity of welding slag path is derived. The effectiveness of the proposed controller is shown through
simulation and experimental results.

Keyword: Robot gd xi han (Welding Slag Removing Mobile Robot - WSRMR)
1. GIOI THIEU

Qud trinh han dugc dung rong rai trong cic nganh cong nghiép, diac biét 1a cong nghiép
déng tau. Vi moi trudng han 1a mot moi trudng doc hai nén rat nhiéu nghién ciu vé tu dong
héa qua trinh han da dugc thuc hién v6i muc dich nang cao chat lugng han, nang cao nang
sudt han va cai thién di€u kién lao dong. Trong cong nghiép déng tau, cic két cau han
thudng 14 nhitng tam thép phing lién két khéi hop v6i nhau nén day 12 mot trong nhitng
moi truong 1y tudng dé dp dung cdc qué trinh han tu dong. Santos™, 2000, ché tao robot
han bon chan ROWER dung dé han cac két cdu thép trong xudng déng tau. ROWER da
dugc tng dung thanh cong trong thuc t€, tuy nhién gia thanh cta robot nay rat cao. Theo
huéng don gian va ré tién, viéc st dung robot di dong hai banh xe trong tu dong hod qua
trinh han da dugc thuc hién boi Jeon™”, 2000-2001; Kam'®, 2001; Nguyén!*', 2002. Sau
qud trinh han 12 cong viéc cay xi han, 1am sach bé mat va son. Cho dén thoi diém hién nay,
trén thé gidi, viéc cay xi han van con phai lam bang tay. Bai bao dé nghi mot phuong phap
don gian dé g& xi han dung robot di dong ba banh xe.

Cac nghién cttu trudc day cua chiing t6i'"” dé cap dén van dé mo hinh héa, dléu khién
robot han di dong hai banh xe va dd Gng dung thanh cong trong phong thi nghiém. Tuy
nhién dé tng dung vao thuc t&, can c6 su cal tién vé hé thong dd cuia robot. Trong robot di
dong hai banh xe, than robot dugc nang d badi hai banh xe va hai bién bi d& (ball transfer).
Do d6 robot ti€p xiic v6i mat phang nén qua bon diém. Khi mat phang nén khong hoan toan
phang, robot c6 thé khong 1am viéc dugc vi banh xe khong tiép xiic duoc v6i mat nén. Diéu
ndy c6 thé khic phuc duoc khi ding robot di dong ba banh xe. Khi dugc trang bi thém
dung cu thich hgp, robot nay c6 thé dung dé g& xi han hay lam sach bé mat han.

1. MO HINH HOA HE THONG



WSRMR dung trong bai bdo nay gébm: 1 robot di dong ba banh xe, trén d6 mang mot gia
dd c6 thé chuyén dong theo hai phuong 1én xudng va vao ra, cing mot dung cu g xi han.
Hinh WSRMR cho & hinh H.1.

H.1 Welding Slag Removing Mobile Robot (WSRMR)

Dia g& xi han hoat dong theo nguyén tic giong nhu may nghién bda (H.2). Trong bai bdo
ndy, dia dugc ché€ tao gom 20 bua nho 1am béng thép toi cling duoc sap xen ké nhau trén
mot dia quay va dugc dan dong bang mot dong co riéng. Khi quay vdéi toc do cao, cdc bua
nay tich trit dong nang va cé tac dung bé gy xi han khi va dap v6i bé mat xi.
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H.2 Welding Slag Removing Disk

Hinh H.3 biéu dién hé toa do Cartesian cia WSRMR va dudng han tham chi€u ma robot
phai theo sau. Gia thiét cdc banh xe chi quay, khong trugt. Phuong trinh chuyén dong cla
robot duoc biét dén nhu sau
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& day, O(x, y) 1a toa do cha diém giita clia hai banh xe chii dong, ¢ 1a géc xoay clia diu
robot, v va @ 1a van téc dai va van toc goc clia robot tai(x, y) .

Quan hé gitta v, va van téc géc cua hai banh chi dong dugc tinh theo cong thic sau
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¢ day, ,,,,, 1a van toc géc cta banh xe phal va banh xe trdi, b la ban khoang céch hai
tam xe, r la dudng kinh banh xe. Toa do diém ti€p xiic giita dia g& xi han va duong han,
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biém R(x,,y,)di chuyén v6i van tdc hing s6, v, trén dudng han tham chi€u thdoa man

phuong trinh sau
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v6i ¢, duge dinh nghia la goc gilta v, va truc x; o, la dao ham cua ¢, theo thoi gian.
3. THIET KE BO PIEU KHIEN

Muc tiéu dat ra 1 thiét k& bo diéu khién dé diém W chuyén dong theo dudong han nhim
thuc hién nhiém vu g& xi han. Tir hinh H.3, ta c6 thé dinh nghia céc sai s6 nhu sau
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Bo dléu khién c¢6 nhiém vu dIéu khién cdc sai s6 e, — 0 khi z — oo . Phuong trinh (6)
dugc viét lai nhu sau
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Gid do mang dia g& xi han chuyén dong ra vao theo qui luat
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St dung cdc phuong trinh (2), (10) va (11), ta c¢6 thé tinh van t6c can thiét clia hai banh xe
a)rw Vé a)lw .

Tuy thudc vao tam van toc tic thoi cia robot (H.4), banh xe bi dong phal dugc 14l theo mot
géc a nhu sau
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H.4 Mo hinh tinh goc ldi cho banh bi dong
4. KET QUA MO PHONG VA THUC NGHIEM
Mo phong va thi nghiém dugc thuc hién véi céc so liéu cho & bang B.1.

B.1 Thong s6 dung trong mo phong va thuc nghiém

Thong s6 | Gid tri | Pon vi |Thong s6 | Gid tri | Pon vi
a 0.089 m #.(0) 30 do
b 0.105 m x,(0) 0.110 m
r 0.025 m v,(0) 0.390 m
1(0) 0.240 m $,,(0) 45 do
v.(0) 0 mm/s k, 1.60
x,(0) 0.110 m k, 0.80
y,(0) 10.410 m k; 0.34

Van t6c gd xi & day 14y bang van toc han, 7.5 mm/s. Bo vi xtt Iy 80C196KC dugc dung
trong mo6 hinh thuc nghiém (H.9). K&t qua m6 phong cho ¢ hinh H.5-8 va két qua g& xi han
cho & hinh H.10.
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H.58ai s6 (tracking errors) H.6 Vin toc diém lam viec W
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H.7 Van toc géc hai bdanh xe chu dong H.8 Géc ldi cua bdanh bi dong o

H.9. Bé dléu khién cho robot dung vi xit [y 80C196KC

H.10 M¢ét doan han sau khi g& xi bang phuong phdp dé nghi
Tir két qua trén day c6 thé két luan nhu sau:

- Sai s6 (tracking errors) hoi tu vé zero trong khodng théi gian khd ngian nhu thé hién
trén hinh H.5. Ta c6 thé hiéu chinh cdc thong s6 &, ctia bo diéu khién dé dat hieu
qua cua hé thong nhu mong mudn. Trong dp dung thuc t€, sai s e rat quan trong
nén k, phdi chon sao choe hoi tu vé zero nhanh nhat c6 thé, con cdc sai s6 con lai
c6 thé dao dong trong khoang cho phép.

- Van toc géc cua hai banh xe (as control inputs to the system) thay d6i trong pham
vi nho (H.7).

- Goc 14i ctia banh bi dong thay d6i trong pham vi chap nhan dugc (H.8).

- Keét qua dp dung trong thi nghiém (H.10) cho thdy phuong phap dé nghi c6 thé ding
dé g xi han. Tuy nhién dia g& xi han nén ph6i hop vdi banh cudc sit va mot voi hit
chan khong dé lam sach mai han.



Tl nhan xét trén, tac gia tin tudng rang phuong phéap gd xi han ding robot di dong nhu dé
nghi trong bal b4o nay c6 thé 4p dung dugc trong thuc té.

6. KET LUAN

Trong bai bdo nay, mo hinh robot di dong ba banh xe duoc st dung v6i muc dich khac
phuc nhuoc diém cua robot di dong hai banh xe. Mo hinh donh hoc cta robot di dong ba
banh dugc xay dung va thich hop trong trudng hop nay vi van téc gd xi han khong 16n. Dé
thiét k& bo diéu khién cho robot, ciu hinh sai s6 duoc dé nghi. Bo diéu khién dugc thiét k&
dua trén co so tiéu chuin 6n dinh Lyapunov. Két qua mo phong va thuc nghiém duoc dung
dé ching minh tinh kha thi ctia phuong phép dé nghi.

7. Huéng nghién ciiu

- Hoan thién mo6 hinh trén
- Phat trién bo diéu khién dé c6 thé g& xi han cho bién dang cong bat ky.
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