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M0 HiNH DAO BONG CG CAU TAY MAY

Véan Hitu Thinh
Trutng Pai Hoc Su Pham Ky Thuét
(Bai nhdn ngay 20/03/1999)

TOM TAT: Viéc xdy dung mé hinh dao dong cd ciu tay mdy d& xic dinh cic sai s§ dong cia
ban kep tay mdy so véi chuy&n dong cin bing da biét.

M5 hinh héa co cdu tay mdy can bdo ddm cédc diéu kién co bén:
-Béo toan dong ning va thé nang cla hé.

-Bdo toan gid tri khong ddi cia cdc cong suit tic thdi clia ngoai luc.
-Phdn 4nh dugc tinh chit dao dong ciia cd cau.

-Tuong d6i don gidn.

1.MO HINH DAO PONG CUA CO CAU TAY MAY:
Co sd clia viéc xdy dung md hinh dao dong cia cd cdu tay mdy 12 dua vao phuong trinh

Lagrange II (theo [2]):
d| oT or ov 2
—| ——|-=—+=—=0,+ Y 4gq, (1)
dr(aqj] R N ,Z,: :
> a,q,+a,=0 ©)

jel

T : ddng ning cia toan hé S : toa d suy rdng

V : th€ ning cia toan hé H: s& bic ur do

q; : toa do suy rong n : s rang budc phu
Qj:lycsuyrdng H=S-n; j=1,.,5;i=1,.,n
X; : nhén t& Lagrange

Trinh ty xdy dung md hinh dao déng cla cd cdu tay mdy:
e Bu6c 1 : Xdc dinh y&u t6 nao clia c¢o ciu gy ra sai s8 dong.
s Budc 2 : So dd tinh dao dong cla co cau tay may.
e Budc 3 : Xdy dung md hinh dao dong clia co cdu tay mdy.
¢ Budc 4 : Xdc dinh biéu thiic tinh dong nidng, thé néng clia hé.
e Budc 5 : X4c dinh luc suy rong Q;.
s Budc 6 : Thay cdc biéu thic vita tim & budc 4 va 5 vao (1).
e Budc 7 : Xdc dinh cdc hé s8 a;; theo (2) va ham truyén.
¢ Budc 8 : Khit A; ta dugc hé phuong trinh vi phan phi tuyén
theo cdc sai s6 dong cin tim.
e Budc 9 : Xdc dinh cdc thong s8 dong hoc, ddng luc hoc
ctia hé phuong trinh & budc 8.
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o Budc 10: Gidi hé phudng trinh vi phan phi tuyé&n bing phuong phdp gan ding trén
mdy tinh dién tu.

2.BAI TOAN:

X4y dyng ham truyén va tinh sai s6 dong vi tri trong tdm M cia ban kep, sai s& dong géc
quay khau 1, khau 2 cuia cd cdu tay mdy Puma 560 (hinh 1) thuc hién ty dong héa han ho
quang theo dudng cong r(s) trong khdng gian cho trudc:

ol;, I, I3 : kich thudc dong cdc khau 1, 2, 3.

o Luc F = const : dat tai trong tdm cla ban kep.

eJ), J, J3 : momen qudn tinh cda cdc khau 1, 2, 3.

e Ja1, Ja2, Ja3 : momen quén tinh ca dong cd dién mét chiéu

c6 kich thich ndi tiép.
o M, (t), M2(t), M3(t) : momen dit trén truc cia cdc dong cd.

* Gidi han pham vi nghién cifu ciia bai todn:

-Ta chi xét cdu tric xdc dinh vi tri co cdu tay mdy Puma 560 véi 3 khdp quay nén c6 s6
bic wy do 1a 3.

-Nguyén nhén gy ra sai s dong 12 do dnh hudng cia cdc khdp quay.

Trén co sd d6 ta gidi quyé&t bai todn:

a. X4y dung ham truyén theo cdc budc:

e Budc 1 : Biat cdc hé truc toa dd (hinh 1).

e Budc 2 : Xéc dinh cdc ma trin thanh phén (theo [6]).
e Budc 3 : Xdc dinh ma trdn vj tri (theo [6]).

e Budc 4 : Xdc dinh him truyén (theo [6]).

b. Tin h cdc sai s6 dong:

Ta ti€n hanh theo 10 budc ké trén.

-M0 hinh dao dong clia mdi khdp quay (theo [6]).
Khdp quay thi i:

C; : d cing cia 10 xo;

_a__ b; : hé s6 cdn cia bd gidm chdn.
| D g - ¥
R | C'f,; o Lﬂ + q‘:

Khdp quay tht i
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-Cédc khau 1, 2, 3 xem nhu rdn tuyét d6i nén trén md hinh thay bing momen quén tinh J;,
Ja, Js.

-D& ddm bdo khodng céch giita dién cuc va mat phing méi han 1a khong ddi (hoic < tri
s cho phép) ta md hinh héa thanh 113 xo ¢6 db ciing C,.

-Thé hign chuyén dong rang budc bng ham truyén IT = II(qy, @2, ¢3) dudc x4c dinh
theo [6]. Trong d6 ¢; 12 géc quay cia khdp quay thyt i.

Sd dd tinh dao dong cda cd cdu tay mdy (theo [6]).
M3 hinh dao ddng cia cd ciu tay mdy (hinh 2).

Hinh 1 : So dé déng tay mdy Puma 560
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Hinh 2 : Mé hinh dao djng

Toa do suy rong qi, 42, 43, g3, 44, ds» Qe C4C sai 6 dOng g1, q2 VA qe.
Pong nang:

e, 1 . e 1 o < B il . .

(] =_‘]1(‘13 ""QJ)Z +_J2(‘I4 + QJ)Z +'"J3(Q5 ‘HI&)Z +_'J;UQ32 +_Jd2‘:742

2 & 2 2 2

Thé ning:
1 ] 1 1
V= 'Z'CJQ'f""ECz‘Jj + Echg + ECn(QS 45 )2

Luc suy rong:

Q,=-b4, 5 0, =-by,
Qj =M‘,(f) . Q4=M2(t)
Q;=M,()-F | O =-byg; - F

Tham khdo cdch gidi bai todn & [6]. Sau ciing ta dugc hé phucng trinh vi phén phi tuyén
cap 2 theo 3 sai s0 dong qi, q2 va qe:

Jséjﬁ +b,4 +(C3 +Cn)‘15 = —F—Jsl'l"—Cnl_I
b,q, +C\q, =M1(t)_‘]dl(P1.
b,q, +Cyq, = Mz(f)_-]dzqf’z.

Trong didu kién 6 s8 liéu cu thé, tién hanh gidi hé phudng trinh trén béng phudng phdp
gin diing véi sy hd trg cia mdy tinh dién tf ta s& xdc dinh dugc cdc sai s0 dong cia bai todn.
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VIBRATION - MODEL OF MANIPULATOR
Van Huu Thinh

ABSTRACT: This article presents the vibration — model method which is used to determine
dynamical errors of manipulator.
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