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TOM TAT : Bai bdo gidi thi¢u logi R6bt cd cdu triic don gidn, ré tién, dé didu khién, cé lap
trinh mé phdng (off line programming) khd phit hgp vdi khd ndng tu dong héa déi vdi cdc nha
mdy & nudc ta hién nay, ddc bi¢t la déi véi cdc nha mdy ép sdn phdm nhua.

1/MG PAU

Hién nay trén thé gidi, robot ngay cang dugc sif dung rdng rii, tif nhitng ndi lao déng
ning né, nguy hiém nhu : dudi him mé, trong 10 phdn &ng hat nhan, cho dén nhitng nganh
cong nghiép doi hdi chinh xdc nhv han va 14p rdp cdc linh kién dién .

Viéc sit dung robdt tao ra phuong thic sin xudt mdi dwa vao tri tué va tao ra nhitng
bi€n ddi sdu sic trong xd hoi. Mot diéu d& thdy 12 sit dung robst trong sin xuat cho phép
ting ning sudt lao dong va hiéu qua kinh t€.

Mot trong nhitng noi sit dung rébdt c6 hiéu qua kinh t€ 1a diing né dé€ gip sdn phim
nhya ra khdi khudn ciia mdy ép phun, nhitng thi€t bj ma hau nhu 1am viéc ba ca lién tuc va
da dugc ty dong héa cao. Tuy nhién, ning sudt lao dong hién nay phu thudc nhiéu vio
cong doan thdo gd sdn phdm cho nén nghién citu robot d€ gdp sdn phdm nhuva 13 rit cdn
thiét.
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2/ ROBOT LA SAN PHAM CO PIEN TU

Hau hét cdc trang thi€t bi, may mdc tinh vi hién nay déu 1a nhitng sidn phdm dugc két
" hdp hoan hdo tit cdc thi€t bi dién t va cd khi va ban than robdt cling khdng phdi la trudng
hop ngoai 1&. N6 ciing chinh 12 sdn phdm cla sy két hgp hai hoa gitta dién tif va cd khi
dudi sy didu khién bdi phin mém my tinh theo mot géc nhin méi : “co dién n2”. Va hién
nay, cd dién t& 12 cong cu, 12 phudng phap dé thiét k€ t&i wu cdc sin phdm cd dién. Cic
thanh phén cd ban clia co dién t& dugc thé hién trén hinh 1

Nhu vdy, viéc thi€t k&€ robst cling bao gdm viéc thi€t k& tat ¢4 cdc thanh phin cla
mdt sin phdm cd dién t : thi€t k& c&u tric cd khi, thi€t k&€ cdc hé thong dién, thi€t k& cdc
hé thong thong tin va phin mém diéu khién. Nhung chd § réng, khdc véi phudng phédp
thi€t k€& trude ddy, qué trinh thi€t k& san phdm cd dién ti mang tinh ddng thdi thay vi tudn
tu theo trinh tu : thiét [dp nhiém vu — thiét ké khdi qudt — thiét ké cu thé — thiét k& chi
tiét.

Dudi ddy 12 mot s§ chi ¥ trong thi€t k€ cdc thanh phan ctia robot :

Xay dung bai todn :

Ti nhitng yéu cdu clia khdch hang, ngudi thi€t k€ s& thu thdp va phan tich thong tin
1am nén tdng cho du 4n, phin tich va hoan thién ban tudny thudt chi ti€t, thi€t 1ap nhiém
vu ctia robét.

Thiét ké ca khi :

-C#u trdc co khi clia cdc robst hién nay thudng dudc thi€t k€ dya trén nén tdng clia
sy tdng hop tir cdc mddun 6 s&n. C6 thé tham khao trinh ty thi€t k& phin cd khi cho robst
nhu sau :

+ Lua chon céu tric cd ban, hé thdng truyén dong va loai nang lugng

+ Thi€t k€ cd cdu cdnh tay tit cdc phan tf tiéu chudn va dic biét (tif cdc mddun)
+ Thi€t k€ cdc bd thich nghi cho tay mdy.

+ Chon lra va s#p dit vi trf c4c cdm bién

+ Thiét k€ thi€t bi kep

+ Néu ra cdc thong s chic ning

-Khi thi&t k& phin cdu tric ciia robdt cin quan tdm dén :

+ S béc ty do : s6 bic tw do cdia robat phai phd hgp vdi s6 bac tr do duge yéu cdu
bdi nhié¢m vu.

+ Khong gian 1am viéc : trong khi lam viéc, robst phdi vuon téi mot s6 dung cu, thi€t
bi,..trong mot mdi trudng ma & d6 thudng 12 khd chit hep va phuc tap va c6 nhiéu vAt thé,
nén viéc thi€t k&€ khong gian 1am viéc cho robst 12 cin thi€t dé trdnh va cham.
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+ Kha niing tai : kha ning tai cia robst phy thude vao kich ¢8 clia cdc bd phén cia
n6, hé thdng truyén ning lugng va cic cd cdu tdc dong.

+ Vin t8c : Muc dich rd rang trong thiét k& 1a thi€t k& ra cdc cdnh tay c6 van toc
ngay cang nhanh hon, dic biét 1a.ddi véi cac robSt ding dé gdp sén phim. Ngoai tdc d6
cao nhét dat dudc, viéc gia t6c & céc thdi diém gdp va sau khi nhd sdn phdm 1a hét sic
quan trong vi qu4 trinh gia t8c & thdi diém nay ton rat nhiéu thdi gian.

+ D0 tin cAy va d6 chinh xdc : d9 tin cdy va d chinh xdc cta robot phu thude nhiéu
vao cdc chi tiét clia né va qué trinh 1dp rdp.

Thiét ké phdn dién va dién tik :

-Thi&t k& phdn dién dién t ciing chinh 12 thi€t k& phin cing cla bd diéu khi€n va
céc hé thong dién (céc loai mach giao ti€p, mach A/D, D/A, mach khuyé&ch dai, mach céch
ly, cdc bus thdng tin..) Viéc chon “bd ndo” (cdc ho vi x 1y : 8085, 8088, 8086, Z80...; vi
didu khién : 8031, 8051..) cho bo didu khién phu thudc vao cong viéc diéu khién 1a phitc
tap hay don gidn va yéu ciu clia khdch hang.

-D3&i v6i cic hé thdng phic tap hon, ngudi ta sit dung ciu triic diéu khién theo béc.
L4y vi du : dé diéu khién robot c6 nhiéu chan (dang chin nhén), ngudi ta ding nhiéu b6 vi
xit 1§ , m3i bd vi xi 1y diéu khién mot chan va cic bd vi xd I ciing bac nay ciing dugc ndi
vé mdy tinh chd.

~ ~ A . A2
Phédn mém diéu khién :

-C6 nhiéu kiéu giao ti€p danh cho ngudi sit dung dudc phatl trién dé 14p trinh di€u
khién robdt, tuy nhién c6 thé phan lam ba mic dd chinh sau :

+ Lap trinh diéu khién robot bing cdch Iam méu : cdc loai robdt thud ban dau thudng
dudc 14p trinh biing cdch 1am miu. Phuong phap nay c6 lién quan dén viéc di chuyén robot
t6i diém mong mudn va ghi nhd vi tri cla né trong by nhd ma sau dé s& dugc bd dieu
khién doc va didu khién tudn tu. Trong sudt giai doan nay, ngudi st dung s& hudng din
robst bing tay thong qua mét thi€t bi giao ti€p day hoc.

+ Lap trinh diéu khién robot biing cdc ngdn ngit 1ap trinh thong thudng : cdc ngdn
ngif nay bao gém : VAL, AL, Pascal, C, Assembler, AR-BASIC, Robot-BASIC, IARs...Céc
ngdn ngi ndy ddi hdi ngudi sit dung phai c6 mot ki€n thic nhat dinh vé lap trinh, vé mdy
tinh ciing nhu v& thi€t bi va qud trinh 1ap trinh khd chi ti€t.

+ Lap trinh diéu khién r6bdt biing cdc ngdn ngit 14p trinh & mic dj cong vige : day la
mic do thi ba ciia phudng phép 1ap trinh diéu khi€n rob6t. Cdc ngdn nglf nay cho phép
ngudi st dung ra 1énh mot cach tryc ti€p cdc muc tiéu ché cdc robdt-thyc hién nhi€ém vu
chit khong cin phai 1ap trinh mot cdch chi ti€t cho timg hoat dong clia robot. Pay 1o rang
12 ngdn ngi 1p trinh rdt tién ich cho ngudi st dung vi né rat d& ti€p thu va d& diéu khi€n,
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3/ Thi€t k& robét theo quan di€m co dién td

3.1 Cdc yéu cdu co bdn ciia tay mdy gdp sén phdm nhua :

-C&u tric tay m4y don gidn, gi4 thanh thdp va d& diéu khién

-Tay mdy hoat déng v6i hé truyén ddng ddm bio mifc do sach cao.
-Tay mdy c6 ty s6 cdng sudt/khdi lugng cao.

1.2 Thiét ké khdi qudt so d3 cdu triic tay mdy :

-Hién nay loai tay mdy dugc sit dung nhiéu trong cdc mdy ép nhuta thda man céc yéu
cdu trén 12 loai rdbst hoat dong trong hé toa dd vudng gdc vdi céc cd cdu khi nén, do d6 &
day chon loai nay d€ thi€t k€. Dudi ddy 12 mot s& c&u tric loai ndy :

Hinh 2 : Mt s6 cdu triic tay mdy trong hé toa d§ vudng géc
- Mt 56 cd c&u kep biing khi nén cé thé st dung trong taj; méy:

Hinh 3 : M{t s6 co cdu kep bdng khi nén

X Y E 4
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SJ d6 nguyén 1y tay may

Hinh 7.4 So dé nguyén ly ciia tay mdy va kep
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Luu dé diéu khién tay mdy : Qué trinh x4y dung chudng trinh didu khién tay médy 1a
phan rét quan trong. Phdn mém diéu khién phai ddp Wng mot s& yéu cdu nhu : 14p trinh cho
. tay mdy hoat ddng mot cdch d& dang, viéc thay d6i chuong trinh hoat dong cila tay mdy

phdi don gidn nhanh chéng. Dusi dédy la luu db diéu khién tay mdy c6 sd db nguyén ly
trén. ; Ll _

M3 file diéu

Y
inh
O Ra lénh cho ta
khién di heu

hoat dong _
clla tay mé4y hoat dcng.

Luu chudng Reset lai bing
trinh vao dia diéu khién
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3.4 Man hinh diéu khién va mé hinh san phdm :
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1 : Céc niit diéu khién va 14p trinh
2 : Mo phdng linh kién giao ti€p

2 : Bédng lap trinh )

3 : Mo phdng toa do tay may

4 : M6 phdng nguyén ly tay mdy
4/ KET LUAN

Tay mdy vita dudc thiét k&€ c6 tinh linh hoat cao vi rat dé diéu khién va d& thay ddi
chudng trinh diéu khién va phi hgp vdi cdc mdy €p nhya hién nay clia ta vi c6 gid thanh
thAp nhd vao céc thi€t bi khi nén hién nay tudng ddi nhiéu, phong phi va dugc chuén héa.

MECHATRONICS ASPECT DESIGN OF THREE - COORDINATE MANIPULATOR

Dang Van Nghin - Le Hieu Giang — Luong Hong Sam
Vo Anh Huy - Thai Thi Thu Ha

ABSTRACT : The paper introduces the simply structured, inexpensive, easily controlled robot
with off- lme programming that is suitable to the automatic ability of factories in our country at
the present, specially that of the factories producing plastic products

62



Tap chi Phét trién Khoa hoc & Qﬁna.naﬂﬁ. Tap 3. S4 4-2000

TAI LIEU THAM KHAO

[1] John J. Craig — Introduction to Robotics : Mechanics and Control, Addison —
' Wesley publishing company, 1989.

[2] Vesa &}alrninen — Mechatronics, Tekes — Helsinki, 1991

63





