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xAc D~NH PHAN LVC a CHAN ROBOT 
~ A ' ~ 

TRONG PHA CHUYEN DQNG CUA NO 

NGUYEN THANH M~U 

Xic dinh di'eu ki~n khOng tnrgt chan trong chuy~n d9ng cda rO b8t la di'eu din thie't dg di'eu 
khi~n rO -b5t. ·.D~c bi~t 1a trong pha d'a_u chuy~n d9ng cda rO b5t. Di'eu ki~n kh&ng trrrq't chin 
trong pha d'au crl.a di chuy~n m9t digm tva cUa rO b5t dii drrqc giii quye't trong- [1]. 

6 bai to3.n nay tic giA da gifr nguyen d.c gilt thie't nh1.r trong [1], dan ra phmmg trlnh di 
chuy:n hai di~m tva xic. dinh phin hrc cho m9t sO tnrCmg hqp d~c bi~t bling phrrong phip t<lch 
chuyi1n d<}ng [2]. 

' " ' 1. PHUGNG TRINH CHUYEN DQNG 

Xet r& bOt trong mO hlnh phang di chuygn hai digm tva. Thiin ~ n~ng, khOi tim 0 5 , cic chan 
- kh8ng trsmg hr9'11g dU'gc g£n vao than t<;ti 04. T~i d.c kh&p 04 - kh&p treo chan, kh&p 0 2 , 0 3 

- kh&p d'au gO"i c6 m& men di'eu khign tic d-g.ng. Chuy~n d9ng ch1rang trlnh Chrgc chsm la d1ra 0 4 

len d9 cao khOng dc3i H v&i v%n tO'c n~m ngang khOng d5i V. 
Khi d6 tmmg I'! nhrr [1] phrrang trlnh chuy~n di)ng cda ro b6t gBm phrrang trlnh chuyJn di)ng 

ella khOi tim 0 5 , ph1.rang trlnh bie"n thien mO men d9ng hrqng cUa cci CCI h~ dOi v&i 0 4 , phtrcmg 
trlnh mO men ella ""Ong chin" + ""dlii" dOi v6i 0 4 , phucrng trlnh mO men cUa ""Ong chin" dOi v&i 

. 0 3 (hlnh 1) 

MXs = R(') + R(z). MY.5 = R(') + R(z)- Mg 
X . ::z; ) y y J 

lo.s = (Rj,') + Rj,2 l)Y,- (Rt') + R~2l)x.- LoR~2 ) + M(g + ii•)L3 sin o.s + MX,L3 cos a 5 , 

Q, = A,R,, Qz = AzRz. 

V&i 

Az= (-Y• Lo+X•)· 
-Yz Lo-Xz ' 

.(R(z)) 
Rz = R);z) ; 

X• = Ux + V; Y4 = Uy- rJ-'l(Y4 - H) 
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(1.1) 



I - Mil men quan tinh CCJ h~ deli vai diilm o. 
R1 , Q1 - 'Phlm l'!" va mo men cda chiin thrr nh:lt, 
R2 , Q2 : Phan ltrc va mil men cda chiin thrr haL 
H~ b%c_ h~ (Ll) ~huy~n tlr cic bie'n Xs, Ys, lis sang cic bign Ux, Uy, x4, y4 n, a, chuin h6a 

nhrr dii lam trong cong trlnh [1] du-qc h~: 

J.l.U~ = Tb + r2x- x£3(w 2 sin a- W
1 

COs a); 

J.LU~ =Tty+ T2y- 1 + X£.3(w2 cos a+ w'-sin a)+ rQ 1 [JLUy- XTo-l (Y4- 1)]; 
a::~= o/ =w; 

P2xw' = {rb + r2x)Y4- (rly + r2y)"x4 -lorzy+ 

-t { 1 + pu~ - r0-
1 [ILuy - xrQ 1 {y4 - 1) J} ls sino:+ 11u~l3 cos a; 

ql === A1r1; q2 = A2r2; Q1 = F1u.; Q2 = F2u; 

x~ = p.x-: 1u:c +-1; i./4 = PX- 1tty- rQ 1
(Y4 -l)i 

T1 T0 Lo 2 I 
J.L=T*i ro=T*; x=T;g; p=MLZ.' 

Lo;p w khOi hai phuang trlnh d'au, vigt ke't qui b dt:tng rna tr~n dU'qc: 

du 
11-B-d = lJ,r, + 82r2 + C t ' 

Ma tr~n B c6 d~ng nhu /; [1]: 

C _ ( C, ') . 8 =( 1 + p-
2

£3y4 cos a -p-
2

£3x4 cos a ) . 
- C2 · ' 1 _ p-2lsy4sina 1-p-2£sx4sino: ' 

8, = (l+p-2 l3y4cosa p-2£.,(1 +£o)x,_coscx). 
. p-2ls Y4 sin a 1- p--'2£sx4 sm a ' 

C 1 ·= { 1- rQ" 1 [Jtuy- xr~ 1 (Y4 - 1)]} p-2~s sin a cos a:- xlsw2 sin a; 

(1.2) 

(1.3) 

C2 = { 1- r,J1 [JJ.uy- XTo 1 (Y< -l)J}p-2£3 sin2 
<> -1 +ro- 1 [11-uy- xr,J 1 (Y4 -1)] + xw2£3 cos ex. 

Dih ki~n cua djnh ly Ti khO nov - Vaxilieva [1] trong ly thuye't tach chuye'n d{ing se du-qc 
thOa min ngu chon B, B11 B2 , F th&a man ding th"frc sau: 

W 1 (B,A! 1 F, + B2Az 1 F2) = -E (1.4) 
Khi d6 c6 tM dung ly thuye't tach chuye'n dqng M nghien crru M phmrng trlnh vi phan chuye'n 

d/?ng hai di~m tva cda ro b5t (L2). . 

, A ,./ •' • " 

2. XETMQT SO TRUONG HQ'P RIENG 

1 - Hai chan cling ~t t'!-i m{lt vi trf 

Khi d6 B 1 = B2 , F, = F2 = F v.a A1 = A2 
Di~u ki~n (1.4) c6 d~ng 
2B-1 B 1 A'! 1F=-E 
H~ thrrc nay ta d1ra. ve ba.i toan "di chuyi!n m9t dii!m tva" [1]. Ne'u d~t 2B1 = 8 thl du-qc: 

(2.1) 

29 



2 - Khi'li tam 0 5 = 0 4 • Di~m treo cac 
chan 

£ 3 = 0 khi d6 B = B1 = B2 = E 
Dih ki~n (1.4) tr& nen 
F = -(A1 1 + A2 1

) 

H~ phmmg trinh (1.2) c6 d').ng 
du 1 1 

!J.- = -u + B- C; r 1 = A! Fu; 
dt 

rz = A2 1 Fu. (2.2) 
D~ gifii quye't drrqc (2.2) c'an c6 them cic di'eu 

ki~n b& xung khac nfra: ch!ng h~n nhu: cho ty I~ 
r1/r2 = m. v. v ... ho~c coi Lo - vO cUng l&ri. so v6i 
cac kkh thrr&c cda ro hilt ... 

Nh~n xet 

B~ng cich bie'n d5i thtl- nguyen d.c phrrcmg trlnh 
chuy~n d9ng tac gilt. dii thu du-qc h~ phrrO'Ilg trlnh vi 
phin tuye'n tfnh chU:a tham sc5 be & d~o h8.m b%c l&n 
nhat. D~n ra di~u ki~n t5ng quit cho phCp x3.y d1p1g 
nghi~m ti~m c~n cho h~ phll'ong trinh tren. Khi hai 
chin d~t t<_ti cimg m{)t v} trLke"t qui thu du-qc hoin 
toan trlmg v&i [lj. . 

Tac gii xin chin thinh cam 011 cic giio Sl.r tie"n 
si L V. Novoghrlov, A. M. For manxki (MGU), giao 
SU' tie'n si Ph<_tm Huy~n, tie'n si Ng'uy~n Van Khang 
d& d9c va cho nhihlg nh~n xet qUy biu, giUp d& tic 
gilt chfra bin thlto. 

Dja chi: 
Tru:&ng Dqi hqc Su: phqm Ha Nfii 1 

' ' , 
TAI LI~U TRAM KHAO 

y 

Hlnh 1 
Os04 + Ls 

L. 

o.os = o.oz = Lz 
0 30 = 0 2 0 1 = L1 

001 = Lo 
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PE3ID.ME 

OI1PE,[(EJ1EHl1E PEAKI.Il1H B HA'IAJibHOf! <PA3E 

~BH:>KEHHJI ~BYHOroro IIIAr AJOID;ErO AllJ1AP ATA 

B pa5oT~ paccMaTpHBaeT~H rrnocKa.H 3a)J,at.Ia pa6oTa. - B Hat.IanLuott <lla3e .LJ.BYX Toqet.IHO­

orropHbiX nepeMeiii;eHHH. CncTeMa ypaBHeHHH rrpnne;::r,eua K CT3HJI.a:pTHott ~opMe, )J,JUI KOTopon 

MO)f(HO uccne.o.oBaTn MeTO)l,OM pa3}J.eJieHHH P,BHJKeHHH. Bni)J,eneao BMpa:aceHHe orropHMX peaK­

rr,nn HOr annapaTa HeKOTOp:biX KOHKpeTHbiX TipHMepoB, 
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