THIET LAP PHUONG TRINH CHUYEN PONG
CHO BAN MAY PONG

Mé dau : Robot song song 1 robot ¢ cdu tric vong kin trong dé cac khau dugc ndi voi
nhau bang cac khép dong. Trong robot song song, khiu thao tic dugc ndi véi gia cd
dinh béi mot s6 mach dong hoc, ttc 1a ndi song song voi nhau va cling hoat dong song
song v&i nhau.

Robot song song c6 nhidu vu diém nhu kha ning chiu tai trong 16n, d6 climg viing
cao do két cAu hinh hoc cua ching, co thé thuc hién cac thao tac phtrc tap va hoat dong
v6i d6 chinh x4c cao. Vi nhitng wu diém d6, robot song song duoc tng dung trong nhiéu
linh vyc cua cong nghi¢p dac biét 1a trong linh vuc co khi - tu dong hoa.

Robot song song dién hinh gom c6 ban may dong dugc ndi véi gia cb dinh, dan
dong theo nhiéu nhanh song song hay con goi 1a cac chan. Thudng robot song song co
s6 chan bang s6 bac tu do, duoc diéu khién boi ngudn phat dong dat trén gia cd dinh
hodc ngay trén chan. Ngudn phat dong s& truyén chuyén dong cho chin chu dong bang
momen hodc lyc. Vi vay dé co thé diéu khién duoc hoat dong cia ban may dong ta can
phai thiét 1ap duwoc md hinh chinh xac nhét cho ban may dong, ma ¢ d6 yéu td dan hoi
1a khong thé bo qua trong mot s khau cia ban may.

1. M6 hinh héa

Xét mot ban may dong chuyén dong trong mit phang ngang nhu hinh 1. Cac thanh dugc
mo hinh hoa béi cac dam sir dung 1y thuyét ddm Euler — Bernoulli.
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Hinh 1. Ban may dong phang



Chon Oz y, 1am hé ¢6 dinh, q, 1a géc hgp boi thanh A B, véi truc Oz, p, la goc hop

boi thanh BC, véi truc Oz, cac hé truc Ozy 1a cac hé quy chiéu dong gan véi cac

thanh AB,, cac hé truc Oz’y’ 1a cac hé quy chiéu dong gin vdi cac thanh BC.. Vi tri

cua ban may dugc xac dinh trong hé quy chiéu ¢ dinh boi cac toa do suy rong:
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2. Phwong trinh chuyén dong
2.1Djong ning

DPong nang cua hé :

=1 + (TAlBI + TB‘CI) (6)
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Trong d6 dong nang ctiia ban may:
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DPong nang cua cac khau dan hoi:
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Véc to dinh vi cia diém N . trénthanh BC la:
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2.3 Phuwong trinh lién két
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2.4 Réi rac héa phan tir dan hoi
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Gia thiét bién dang 13 nho, Str dung phuong phap khai trién theo cac dang riéng Ritz —

Galerkin, dao dong udn cb dang:
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Trong do Xi la cac ham théa man diéu kién bién cua dam 2 dau ban 1é:
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X, =sin (""l—” xl) i=1,2,3 (24)

Nhu vay chuyén dong thuc ciia khau ndi dan hoi B;C; bao gdm chuyén dong 16n cua toa
do goc khau va chuyén dong bé cua cac bién dang dan hoi. Trong truong hop sur dung
mot dang riéng dau tién cho cac thanh dan hoéi : Ni=1 véi 1=1,2,3 dong nang va thé nang
cua hé trd thanh:
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Phuong trinh lién két lic nay c6 dang:
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2.5 Phwong trinh chuyén dpng
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Phuong trinh ddi vai cac toa do khép khau ran:
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Nhu véy ta thiét 1ap duoc hé 12 phuong trinh vi phan (35)-(46) va 6 phuong trinh dai sd
lién két (27)-(32) biéu dién chuyén dong ctia hé

3. Kétluin

Béo céo di xdy dung mo hinh dong luc hoc cho ban may dong phing c6 khau dan hoi,
str dung phuong phap Ritz — Galerkin dé roi rac phan tir thanh dan hoi.

Phuong trinh chuyén dong duoc thiét 1ap bang cach sir dung phuwong trinh Lagrange loai
2, tir két qua xay dung duoc cho ta co so dé giai quyét cac bai toan phirc tap hon nhu
dong luc hoc va diéu khién quy dao ban may dong c6 khau dan hoi.



