M4 hinh ddng lwc tay may hai khau rin — dan hoi

1. Gi6i thidu

Ngay nay cung v6i su phat trién cua khoa hoc cong nghé sau cudc cach mang
cong nghiép 4.0, cac co cau robot duoc str dung rong rii trong cac linh virc nhu cong
nghiép, dich vu, y té, hang khéng vii tru vv... Co rat nhiéu diy chuyén san xuét di st
dung tu dong hoa trén robot hoan toan. Cac tay may robot c6 rat nhiéu wu diém vuot
tro1 d6 la kha nang thue hién cong viéc voi d6 chinh xdc cao, mang tai trong 16n, quan
tinh thip, do linh hoat khi di chuyén va lip dat. Cac mé hinh tay may truyén thong
thuong bo qua cac bién dang trong cac khau cua tay may, tuy nhién dbi voi cac tay
may dai c6 thiét dién nho lai mang ta trong 16n thi cac bién dang dan hoi 1 khong thé
b6 qua. Bién dang nay lam anh hudng 16n dén viéc van hanh chinh xac cia tay may vi
vy chung ta can phai thiét 1ap lai mé hinh dong luc chinh xac hon cho tay may nhu
véy. Bao cdo nay trinh bay viéc thiét 1ap mo hinh dong luc cho tay may hai khau rén -
dan hoi.

. Co s6 toan hoc

Khéau dan hoi cua tay may la mot hé vo han bac ty do, ta st dung m6 hinh dam
Euler - Bernoulli dé mé ta cac khau dan hoi do.

Hé tay may 1a hé nhiéu vat, tir d6 ta dung phuong phap hé quy chiéu dong dé xac
dinh toa do cua cac phﬁn tu.

Biéu dién chuyén vi do bién dang dan hoi bang phuong phap Ritz — Galerkin.

Str dung phuong trinh Lagrange loai 2 dé dua ra mé hinh dong lyc cho hé tay
may.

. Mo hinh djng luc

Xét mot chuyén dong trong mat phang ngang cua co cAu hai khau rin — dan h6i
nhu hinh (1). Trong d6 khau ran duoc coi la dong nhat. Khau dan hoi duoc coi 1 gin
chit vao khau ran va gia sir 1a manh, dong chat va thoa mén 1y thuyét dim Euler —
Bernoulli v&i anh huéng quéan tinh quay va lyc cat nho.

Ma tran chuyén gifra cac h¢ toa dg c6 dang:
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Hinh 1: Co cau hai khau ran — dan hoi

3.1 PDong ning chaa hé

Pong nang cua hé bang tong dong nang cua cac vat thudc hé
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Véc to dinh vi cta diém P, trén khau 1:

7o =(x)€, =(x)cos e +(x, )singé; 9)
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0,0, =1 =1 cos6& +1;singe’ (10)
Ta c6 cac vec to
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3.2 Thé ning ciia co hé

Theo 1y thuyét dim Euler — Bernoulli ta c6 thé ning dan hoi cta thanh CD cho boi
cong thurc
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3.3 Roi rac héa thanh dan héi

Str dung phwong phap Riz - Galerkin tim dao dong udn ctua khau dudi dang:

w(xt) = 3, (5)a, (1) 0)
w(lz,t):i:Xi (1)g, (1) @)

Trong d6 X, (x) 1a cac dang riéng cia dam Euler — Bernoulli mot ddu ngam mét dau

tu do, n6 c6 dang:
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Goi sla toa do suy rong du cua hé ta co
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Phuong trinh Lagrange loai II cho co hé:
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Véi truong hop chi str dung mot ham riéng thtr nhét trong khai trién Ritz — Galerkin ta
dugc hé ba phuong trinh vi phan dao ham riéng moé ta chuyén dong cua tay may hai
khau ran dan hoi:
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4. Két luan

B4o cdo ndy, tac gia trinh bay mé hinh dong luc cho tay mdy hai khau rin — dan hoi
dya trén mo hinh dam Euler — Bernoulli va phuong phép Ritz — Galerkin. Hé phuong
trinh vi phan chuyén dong cua co hé co dugc nhd phwong trinh Lagrange loai 2. Mo

hinh dong luc hoc ndy 14 co s& quan trong dé giai quyét cac bai toan tiép theo nhu

dong luc hoc thuan, dong luc hoc nguoc va diéu khién.
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