Tinh toan ddng hoc thuin robot cong nghiép bang phwong phap P-H-C

1. Mé dau

Ngay nay cung véi su phat trién cua khoa khoc cong nghé, sy ra doi ctia robot 1a mot
diéu tit yéu. Robot ngdy cang déng vai trd quan trong trong hau hét cac linh vuc cta cude
song: Khoa hoc, san xuét, y té, quan sy, hang khong ... Trong céc linh virc d6, cic tay may
robot ¢6 cau tric dang chudi hién van chiém mét ty phan rat 16n trong céng nghiép. Voi
doi hoi ngdy cang cao vé viée chinh xac hoa trong van hanh ctia robot dang chudi nén viéc
nghién ctru dong hoc cac robot dang nay la mot van dé can cha trong va da dugc nhiéu nha
khoa hoc quan tAm. B4o cdo ndy tap trung trinh bay nghién ctru vé& dong hoc robot dang
chudi dya trén phuong phap D-H-C.
2. Phwong phap Denavit-Hatenberg-Craig (D-H-C)

2.1. Pat cac truc cua hé toa do khép

Khau i+1

Zi+ ]

Hinh 1. it hé tea d§ khop

Khép i ndi dong khau i—1 va khau i.



Heé toa do khép R i=(0 ix iy iz i)gin chit tai diu khau i.

Truc z i doc theo truc khop i.

Truc x ilz i;[truc x_ilz (i+1) va hudéng toi truc khop i+1 .

Géc 0_i=x_iNz i.

Truc y i: sao cho R i la h¢ toa do thuan.

2.2. Ma tran Craig

Thuc hién 4 phép bién d6i lién tiép dé dua hé R;_, tring v6i hé R;:

Quay quanh x;_; goc a;_, dé z;_, = z! |l z;

Tinh tién doc x;_, doan a;_, d¢ 0,_, - 0].

Quay quanh z; goc 6; dé x;_; = x/ |l x;.

Tinh tién doc z; doan d;.

(i1, a;_1,0;,d;) 12 4 tham sb dong hoc Craig cua khiu i:a;_, = const, a;_; = const.
Khép quay i: 6; 14 bién khép; d; = const.

Khép trugt i: d; 1a bién khép; 6; = const.

Ma tran Craig dia phuong: ma tran bién ddi thuan nhét tir R;_; — R;, k¥ hiéu 13
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K - sinf.cosa, , cosb.cosa,, —sinq,, —-dsing, (D
" |sin@sina,, cosfsina,_, cosa,, d.cosa.
i 0 0 0 1 |

Ma tran Craig dia phuong K; = K!™1: bién d6i R;_; — R;.

Ma tran Craig toan cuc C; = K?: bién d6i R, = R;.

Ap dung céac phép bién doi thuan nhét tir gid dén khau i:
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2.3. Vi tri va van toc

Van tdc goc cna khau i dugc tinh tir toan tir song:

®”=A.A"; @"=Al A, (3)

Vi tri cta diém P thudc khau i:

50 _ o §()
r, =C.u, (4)

3. Cac budc ap dung phwong phap D-H-C

Panh s6 thir tu cac khau tir khau gia 0 — khau cudi n.
Danh s6 thr tu cac khop tir khép 1 (khau 0-1) — khép n.
Xay dung cac hé toa do khop R; ga“'ln chat tai dau khau i.
Lap bang tham s Craig.

Tinh todn cac ma tran Craig dia phuong K;.

Tinh todn cac ma tran Craig toan cuc C;.

Tinh todn van toc goc cac khau, vi tri va van téc cua diém thudc khau,...

4. Vidu

Xét robot khong gian ba bac tw do ¢6 mé hinh nhu hinh v& 2 Céc tham sb dong hoc Craig

va céc tham s dong luc hoc cua robot khong gian ba bac tu do cho trén cac bang 1 va 2.

Khéu 0i-1 ai-1 di 0i
1 0 0 d, qi
2 90 0 0 qQ2
3 0 bl 0 J3

Bang 1 Tham s6 dong hoc Craig khéng gian ba bdc tir do
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Bdng 2 Bang tham sé dong luc ciia robot khéng gian ba bdc tir do

Céac ma tran Craig dia phuong va toan thé c6 dang
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C, =K KK,
C1C23 _C1S23 Sl lzclcz
_ SICZ3 _S1S23 _Cl 12S1C2
S5, C, 0 d+1L5S,
0 0 0 1

Toa dd khoi tam cua cac khau trong hé quy chiéu gan lién vé1 khau c6 dang
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Twr do ta suy ra toa do khoi tam cac khau so v6i hé quy chiéu c¢6 dinh Ro
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Céac ma tran Jacobi tinh tién cua cac khau c6 dang

o 0 0 O o —lclecz —lC2C1S2 0
I a(cll 0.0 03 Jpy = a(clz =| GG eSS, 0.
0 0 O 0 lC2C2 0
or _12S1C2 _ZC3S1C23 _lCZCISZ _IC3C1S23 _lc3C1S23
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Tt cdc ma tran Craig ta c6 cdc ma tran cosin chi hudng cua cac khau so voi Ro

Cl _Sl 0 CICZ _C1S2 Sl C1Cz3
A=1S G 05A, =] 5C =55, —C|;A;=]5C,;
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Van toc goc cac khau duge tinh theo cac cong thirc sau
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[0 —¢ 0 0
®=AA'=|¢g 0 0l=wm=0] (13)
0 0 0 q
i 0 —4 Clqz Slqz
0, = AzAg = ¢ 0 -84, |=0,=|-Cgq,
_Clqz S1q.z 0 q.l (14)
) 0 _‘L _Cl (‘b +43) S1 (% + 43)
0, = A3A§ = q, 0 =) (‘h +q3) =0, =|-C (qZ +(}3)
C(:+4s) Si(4:+43) 0 % (15)
5. Két ludn

B4o c4o trinh bay viéc tinh toan dong hoc thuan tay may robot céng nghiép bang phuong
phap B-H-C. Phuong phap truc quan, dé tiép cin dbi vé6i sinh vién ma nhitng ngudi moéi
tiép can. Két qua cua bai toan dong hoc thudn 14 co s& quan trong dé tiép tuc tinh toan bai

toan dong hoc nguoc va dong luc hoc tay may cong nghiép.
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