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Tuyén bd ban quyén
Gio trinh nay sir dung lam tai liu giang day noi bo trong truong cao dang nghé
Cong nghiép Ha Noi
Trudng Cao dang nghé Cong nghi¢p Ha No6i khong st dung va khong cho phép bt
ky ca nhan hay t6 chirc ndo sir dung gido trinh nay véi muyc dich kinh doanh.
Moi trich dan, sir dung gido trinh nay véi muc dich khic hay & noi khac déu phai

duoc sy dong ¥ bang van ban ciia trudng Cao ding nghé Cong nghiép Ha Noi




LOINOI PAU

Trong chwong trinh dao tao clia cac trudng trung cip nghé, cao dang nghé... thuc hanh nghé gitt mot vi
tri rat quan trong: rén luyén tay nghé cho hoc sinh. Viéc day thuc hanh doi hoi nhiéu yéu td: vat tu thiét bi day
du dong thoi can mot gido trinh ndi bd, mang tinh khoa hoc va dap tmg véi yéu cau thyc té.

Noi dung ctia gido trinh “ROBOT CONG NGHIEP ” di dugc xdy dung trén co so ké thira nhing noi dung
giang day cua cc truong, két hop véi nhimg ndi dung méi nham dép img yéu cau nang cao chét lugng dao tao
phuc vu su nghié¢p cong nghiép hoa, hién dai hoa dat nudc,.

Gido trinh ndi bo nay do cac nha gido co nhiéu kinh nghiém nhiéu nam lam cong tac trong nganh dao
tao chuyén nghiép. Gido trinh dugc bién soan ngan gon, dé hiéu, bo sung nhiéu kién thirc méi va bién soan theo
quan diém mé, nghia 14, dé cap nhitng ndi dung co ban, cot yéu dé tily theo tinh chat cia cic nganh nghé dao tao
ma nha truong ty diéu chinh cho thich hop va khong trai voi quy dinh ciia chwong trinh khung dao tao cao ding
nghé.

Tuy céc tac gia di c6 nhidu ¢ ging khi bién soan, nhung gi4o trinh chéc chin khong tranh khoi nhimg
thiéu sot, rat mong nhan dugc sy tham gia déng gop y kién cila cac ban dong nghiép va cac chuyén gia ky thuat
diu nganh.

Xin tran trong cam on!



Bai01: Tong quan vé Ro bot

Mouc tiéu:
Thoi gian: 4 gio

- Ném duoc dinh nghia, cong dung

- Phén loai R6 bot

- Ung dung dién hinh cia R bot
- Chu dong, sang tao va an toan trong qua trinh hoc téap.
1. So luge qué trinh phat trién.
1. Khai quat vé rd bt cong nghiép
a. Khéi diu cita Robot

Thong thuong, Robot duoc hiéu nhu 1a ‘modt ¢d may c6 hinh dang va hinh thai gidng con
nguoi, va hanh dong gidng con nguoi’.

T "Robot ; duge xuat hién lan dau trong tic pham duge chuyén thé thanh v kich “Cong ty
Robot Universial cuar Rossum” ctia nha bién kich Karel Capek ciia nudc cong hoa Séc (Czech)
nam 1922. Theo ngon nglt Xla-vo, tir d6 dugc phat am la Robota, nghia 1a nguoi chuyén lam viée.
Robot xuat hién trong vé kich 1a bup bé tu dong nhan tao dwa trén cac trang tri phic tap, ti mi.

Hinh 1-1 Robot gidng con nguwdi thoi ki diu

Vi véy, tir sau khi Robot xuat hién trén trai dat cho dén khi Robot dugc st dung trong nganh
cong nghiép tap trung trong tam cua nganh ki thuét hién dai da tén may chuc nim. Ngay nay, viéc
Robot duoc diéu khién bang may tinh, va thuc hién vai tro quan trong trong céng nghiép voi vai tro
1a ngudi thao tac mang tinh co khi dugc ty dong hoa voi tdc do cao 1a sy that ma tat ca chung ta
déu biét.

Vi du trong ‘v& kich vé con nguoi nhan tao’ lién quan dén viéc phat trién Robot thoi ki dau:

Noi dung ctia n6 ké vé ngudi bd tén 1a Rossum va con trai khi dang trong qua trinh nghién
ctru vé chit nguyén sinh nhan tao di quyét dinh phat trién con ngudi nhan tao ¢ ning lyc tri thirc
hau nhu tuong ty v6i hinh dang xuat hién ciia con nguoi. Két thic 10 nim nghién ciru, ho di thanh
cong trong viéc phat minh nhung san phélm ma ho tao ra la mdt con nguoi nhan tao c6 déc tinh nhu
thé - khong con su ludi nhac va cac suy nghi tidu cuc ciia con ngudi, néu chi dua ra ménh 1énh thi
n6 s& chi lam chidm chi theo ding ménh 1énh d6. Con ngudi nhan tao ndy dugc nhan ban véi sb
lugng 16m, duge ban, va mét s6 lugng twong ddi duoc ban ra giip con nguoi duge trai qua mot
cudc séng an binh. Tuy nhién, nhiing con nguoi nhén tao da khién xa hoi suy xét theo luan ly Ve
viéc con ngudi giéng ca vé hinh thirc va ning lyc chi dua ra ménh 1énh rdi choi va in, va lam riy
1én sy chan ghét nhitng viéc lam sai khién con ngudi bi trimg phat.

b. Phén loai Robot

C6 rat nhiéu dinh nghia vé Robot tity theo céc to chirc hay hoc gia vé robot, tuy nhién dii c¢6
su khac nhau trong cach thé hién, nhung trong y nghia co ban chu yéu van tuong tu nhau.



Bang 1-1 Phan loai robot

Phan loai Phin loai l6m Phin loai vira Chiung loai
Robot c6 hinh dang vat nuoi
n . \ . 1A Robot don dep
Robot thong minh | Robot phuc vu Robot dung ca nhan Robot bao vé
Robot day hoc...
Robot o £
Robot thong minh | Robot phuc vu chuyén Robot phuc.Yu chuyén | Roboty t?’ x
H nghiép Robot hudng dan...
mon
Robot Robot lam viéc trong | Robot ctru hg ciru nan,
Robot thong minh | Robot phuc vu chuyén moi truong vé cung | Robot lam vigc trong moi truong
mon ddc hai dién nguyén tu...
Robot dung ) Robot han
Robot thong minh trong cong Dung cho nganh ché tao Robot van hanh
nghiép Robot son...
Robot dung \ X A
Robot thong minh trong cong Dung cho nganh phi ché tao ROb.(it dung trongA ngal}h rong
nghidp nghi¢p, ngu nghiép, xay dung...

(1) Robot dung trong nganh cong nghiép

Kha ning nhin biét (Perception) tinh trang ctia ban than va bén ngoai, kha ning nhan thirc
(Cognition) bang phan doan trén co s¢ do, va kha nang van dong (Manipulation) ma dugc kha nang
nhan thirc quyét dinh.
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c. Robot da khép xoay
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d.Robot toa do tru

Hinh 1-2 Robot dung trong cong nghiép

(2) Robot phuc vu

La ¢d may co hinh dang bén ngoai twong tw con ngudi (nhu di lai va néi),va co thé thyuc hién
cac hanh vi phure tap ctia con nguoi. Do trang tri di chuyén dugc theo su diéu khién tu dong.
TN—

Robot c6 hinh dang vat

nudi

Robot don dep

tranh

Hinh 1-3 Robot phuc vu

(3) Qua trinh phat trién ciia Robot

Robot ding trong chién ~ Robot ¢6 hinh dang

con nguoi




V& lich st cua robot, tir trude cude khoi nguén mang tinh lich sur, khai niém d6 da lién tuc
dugc thao luan, va dugc dé cap trong nhidu tic pham vian hoc. Tuy nhién, thong qua viéc gidi thiu
vé hé théng ma hinh dang da dugc cu thé hoa nhu mot thyc thé mang tinh hién thyc, véi khoi diém
la viéc hé théng thuy luc dugc st dung trong truyén dong lyc cho cac khéu sung cua chién ham
Virginia ciia M§ nim 1906, so v&i qua khir da twong dbi tinh té va dugc ty dong hoa trong hé thong
san xuit sé lwong 16n ‘Model T” clia cong ty 6t0 Ford nim 1912, tinh cin thiét va sy nhiét tinh
nhim nang cao kha ning san xuat ciia nganh ché tao da dugc hinh dung ra.

Niam 1954, ong George Devol nguoi My da tao nén khai niém hé thong van chuyén hang hoa
tu dong dua trén mot chuong trinh va ngay sau do, ong da cung Joseph Engelberger phat minh h¢
thdng c6 thé coi 1 tién phong ciia robot ding cho cong nghiép theo khai niém ngiy nay.

Nim 1961, cong ty Unimation ciia My da lip dit robot c6 tén 1a Unimate vao diy chuyén
duc ap luc ciia cong ty 6td Ford, tuy nhién khi d6, hé théng may vi tinh khong duoc st dung véi
vai trd nguoi diéu khién. Sau do, tai nhiéu nha may cong nghiép, robot di thay thé con nguoi va da
va dang dugc nang cao vai tro trong cic cong viéc nguy hiém va doc hai.

Niam 1974, lan dau tién, robot c6 lip dat hé thong may vi tinh bén trong vdi vai trd 1a ngudi
diéu khién d3 xuit hién véi tén goi 1a Cincinnati Milacron. Mac du vi h¢ théng may vi tinh khi do
van chua duoc may vi tinh Micro tong quat hoa nén may vi tinh mini da duoc sir dung

Nam 1978, tai cong ty Unimation, PUMA(Programmable Universal Machine for Assembly)
— con robot da khdp cir dong theo phuong thing ding da dugc phat minh, va theo d6, tai trudng
dai hoc Yamanishi ctia Nhat Ban da phat minh ra robot SCARA (Selective Compliance Assembly
Robot Arm) — robot da khép hoat dong theo phuong nim ngang - phat minh dugc tng dung nhiéu
trong linh vuyc lap rap chinh xac cao toc do cao cac linh kién dién tir.



Twong lai gan

F Nhan loai Robot
Nhing n&m 1980 ..o+ Robot Dich vy
T
Nam 1961 e Robot dung trong
- cbng nghiép
PUMA - SCARA

Hinh 1-4 Qua trinh phat trién ciia robot
c. Dao tao vé robot

Robot dung trong cong nghiép tur nam 1980 — khi toc do tur dong hoa trong cong nghiép tang
nhanh di bat dau thyc hién vai tro quan trong va dugc Gmg dung nhleu trong qua trinh ty dong hoa,
va viéc dao tao Ki su lién quan dén cong nghé robot di dugc yéu cau. Dé dap img nhu cau nay, trai
dai subt dau va gitra nhitng nim 1990, cac con robot 6 truc da khép theo chidu thing dung... di
duogc gidi thiéu va cong cude do dudng nhim dio tao nganh céng nghé robot ciing da dugc thuc
hién. Tuy nhién, da phan robot la san pham nhap khau khong thé sir dung duge trong qua trinh dio
tao do nhitng khoa khan vé phat trién qué trinh nhim muc dich gido duc hay duy tu bdo tri

Tur ndm 1999, cung voi robot, sy mé phong robot ciing duoc cung cap, ddng thoi robot dung
trong cong nghiép dugc 6n dinh va tong quat hoa. Budc vao ndm 2003, viéc ddo tao cong nghé
robot ngay cang dugc phat trién, tao tién dé cho su phat trién qué trinh nham dao tao cong ngh¢
robot théng minh — robot duoc tuyén chon nhd nén ki thuat trudng thanh 10 nim tudi dat ti dinh
cao..

Nhung qué trinh nay khong don gian. Cong nghé robot théng minh phai duoc phat trién mot
céch toan dién cling véi cac cong nghé lién quan théng qua viéc phat trién ki thuat mang tinh dinh
hudng muyc tiéu trén co sé linh v ki thuat phirc hop phai dugc phat trién trén nén tang ki thuat
tién tién nhu co, dién ti, may vi tinh, khoa hoc vé ndo. ..

D¢ g dung ki thuat phirc hop can thiét trong cong nghé robot thong minh, yéu cau can c6
su thay ddi vé giao vién va truong hoc, hoc sinh...

d. Cic vi du minh hoa vé qua trinh dao tao cong nghé robot sir dung trong nganh
cong nghiép
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Hinh 1-5 So' d6 tién trinh ciia qua trinh dao tao vé robot



e. Cac vi du minh hga vé qua trinh dao tao cong nghé robot thong minh

Phéan loai dao tao Hang muc dao tao

Robot I&p rap

Robot co ban

Robot tw hanh

Bo6 vi xtr ly

i ) Ngoén nglr C
Dieu khién robot

Ngoén ngilr robot

PLC

Ché tao hé théng

Ché tao robot

| Ché tao robot

Hinh 1-6 Vi du vé dao tao cong nghé robot thong minh
2. Nhirng Ung dung dién hinh clla R6 b6t

a) Tu dong hoa va robot

Ty dong hoa (Automation; co khi ty dong, hé théng tu dong) va robot 1a cong ngh¢ co lién
quan mat thiét 1dn nhau. Ty dong hoa trong nganh cong nghiép 1a ‘véi vai tro 1a ki thuat do dac .
diéu khién thao tac, viéc ché tao mang tinh co khi, dién tir, 1a mét k¥ thuat lién quan dén hé théng
ma 4y mdy vi tinh lam nén tang co ban’. K¥ thudt nay dang duoc (mg dung da dang trong nhiéu
nganh cong nghiép nhu hé thong diéu khién phan hoéi, diy chuyén ché tao, co khi dung trong lip
dat ty dong hoa, co khi CNC, robot...

Robot ¢6 thé coi 1a mdt hinh thirc cta k¥ thuat tw dong hoa cong nghiép cung véi hé thong
cong nghiép nay thay thé cho thao tac ctia con nguoi. Vi robot phuc vu céng nghiép duoc sir dung
trong hé thong nganh cong nghiép dang dugc st dung theo muc dich trén co s6 nguyén tac chung
trong hé théng ché tao, nén c6 thé goi la thiét bi may moéc c6 chuong trinh mang dic tinh con
ngudi. Robot phuc vu nganh céng nghiép du khong c6 hinh dang cua con ngudi va khong cin hanh
dong gidng con nguoi. Co nhiéu trudng hop robot phuc vu nganh céng nghiép duoc ¢d dinh vao
san ctia nha mdy, va c6 nhidu trudng hop ma ca sy di chuyén dé ciing duoc thuc hién theo canh tay
o mot bén.



a. Hé thong robot han dién khung xe moto b. Robot d(’)ng g0i Palletizing

Hinh 1-7 Robot tai xwéng cong nghiép

3. MOt sO dinh nghla.
3.1 Nganh co dién tir & rd bot

Thong thuong, robot khong nhat thiét phai giéng voi hinh dang con ngudi. Do d6, van khong
c6 may ty dong co nhiéu kha ning va c6 thé xir Iy cong viée dugc nhur con ngudi.

Céu tao co ban cua robot dung trong cong nghiép duoc phén loai thanh loai theo toa do
dé-cac, hé toa do cuc, loai da khép. Robot c6 hinh dang gan v6i chin cla con nguoi nhét 13 robot
da khép. Loai robot da khép nay néu so voi con nguoi thi c6 cac diém gidng nhau nhu sau.

) Cam bién goc
(Thiet bi phan thé/ thiét bi ma hoa)

Thi giac, thinh giac,
vi giac, cac xuc giac
(Lwc, ap lwec,
nhiét dg, dau)

N

Cam bién luwc
(¥ng lwc)

Cam bién goc
(Thiét bi phan thé/
thiét bi ma hoa)

Xuc giac
(Lwc, ap luc,
nhiét dg, dau)

= Cam bién thj giac
(camera)

Hinh 2-1 So sanh con nguwdi va robot

Robot dung trong céng nghiép thong thuong cé mot sé luong cam bién khong nhiéu nhu
cam bién goc dé do cam giac ciia cac khdp, cam bién lyc ma dugc xac nhan 1a gay nguy hiém khi
cam nam di chuyén vat thé... Mt khac, con nguoi co 5 giac quan (cam bién) tuyét diéu nhu mét
(thi giac), tai (thinh giac), miii (khtru giac), ludi (vi giac), da (xtc giac). Va cling ¢6 ca cam giac
cam nhan duoc toan bd nhiét do trén bé mit da cta co thé, cam giac cam nhan dugc ndi dau. Cac



nghién ctru dy dinh dé tao cho robot nhitng cam giac nay hoic c6 duge kha ning hoc tap nay dang
dugc dién ra lién tuc trén khip thé gidi.

Tuy nhién, robot c6 médt dic trung c6 kha ning ma con ngudi tuyét di khong thé. Do 1a kha
ning c6 thé lam viéc trong thoi gian dai ca ngay 1an dém véi tt do nhanh ma con ngudi tuyét dbi
khong thé dat duoc ma khong mét moi, khong can nghi va khong c6 ca sy bt min than phién.

a. Tim hiéu vé robot
1) Yéu t6 hinh thanh robot

Céc loai robot rat da dang nhung dudi day 1a y nghia va chirc ning sir dung cua yéu t6 dang
tao ra nd.

Cam bien thi giac
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Hinh 2-2 CAu tao ciia robot
2) Bj dén dong (Actuator)

B6 dan dong 1a co ciu truyén dong giéng nhu dong co hodc xy lanh —bd phan ma dong lyc
dugc cung cap thong qua ngudn dién, ngudn ap suat khong khi, bd ngudn thuy ap... va tao cir dong
cho robot. Bo phan ndy co6 chirc ning dap Gmg duoc co bap néu néi theo cach mo ta co thé con
nguoi.

3) Bo phdn thong tin

La thiét bi truyén thong tin hodc truyén chi thi dén robot nhd vao bo diéu khién tir xa. Bo
phin nay c6 thé vi nhu tai (thiét bi nhan théng tin 4m thanh), miéng (thiét bi phat théng tin Am
thanh), miii (thiét bi nhan thong tin vé mui).

4) My vi tinh diéu khién

V6i vai trd 1a may chu xtr 1y thong qua tin hiéu tir may vi tinh siéu nhé dung dé xir 1y, tinh
toan cac thong tin vat 1y (nhiét do, 4nh sang, 4m thanh...) ma cam bién dugc bd tri & nhidu chd bén
trong robot phat hién ra, dugc vi nhu hai ndo ciia con nguoi.

5) Bé thao tdac (end effecter)

La tén goi chung cua cdc may moc hodc dung cu nhu tay kep dung dé giir vat tic nghiép,
sing phun dung dé son d6 vat, tiép diém dién cuc cua que han diém, mo han cua viéc han, mili
khoan, may mai, may cit béng tia nudc. ... Cac thiét bi duoc ge"ln lién v&i dau canh tay ctia robot dé
st dung.

Nguoi ta ciing goi bé phan nay 1 ‘bo phan tac dong’, nhung c6 nhiéu truong hop ghi 1a b
thao tac’(end effecter) trong cac tai lidu ghi chép vé robot. B6 phin nay twong ng nhu tay ctia con
nguoi.

6) Tay mdy (manipulator)

La bd phan lam viéc cAu thanh canh tay, tay kep co ban dya trén co ché lién két. Néu vi véi



bd phén cua con nguodi thi nd tuong g véi cai chan.
7) Nguon ning lwong

La ngudn ning luong cung cap cho cac hoat dong ctia robot va c6 thé tich lily dugc gidng
nhu pin. Truong hop robot khong c6 ngudn ning lugng doc 1ap can sir dung day dién hodc éng dé
cung cap dién hodc ap luc khi (thuy ap) tir bén ngoai cho robot. Cac phuong tién giao théng (nhing
cai ma ciing c6 thé nght 1a robot ¢& 16n) nhu may bay, tau, xe 6 to déu co ngudn ning luong 1a
nhién liéu phan luc, diu ning, gasoline..., va nhitng ngudn ning luong d6 ciing twong Gng nhu
thue phém dbi v6i con nguoi.

b. Cam bién (sensor)

La thiét bi chuyén héa thong qua tin hiéu dién sau khi nhan dugc thong tin hodc hién tugng
mang tinh vat 1y ctia bén ngoai (mdi truong bén ngoai ma robot dugc lip dit) hay bén trong (chan
cua robot, hay vi tri hodc goc do cta bd thao tac). By phén nay twong g vdi 5 cam giac clia con
nguoi.

Bo dan dong
bén ngoai
! l
g
....... I
, B6 diéu khién | Chanmang
Thiét bi giang day '/ may tinh y tinh chat co khi
clia robot cua robot
— —~

Chuwong trinh
nghién ctru, dia
hoac bang lwu

Coéng cu & phan
cudi chia chan

Hinh 2-3 Yéu t6 cAu thanh hé thong robot

4. Phan loai R6 bbt



Bai 02: Cac chuyén dong co ban cua Robot cong nghiép

1. Cac khai niém ban dau.

Hg¢ toa do

Dé khao sat chuyén dong  ctia cac khau, ta thuong ding phuong phap hé toa d tham chiéu (reference
frame) hay hé toa d6 co s& nhu co hoc 1y thuyét da trinh bay. Bang cach “gan cimg” 1én mdi khau dong thir k
mot hé truc toa do vudng goc (Oxyz)y - con goi 1a cac hé toa do twong d6i va gan ctmg véi gia cb dinh hé truc
toa d6 vudng goc (Oxyz), - con goi la hé toa do tuyét ddi, hé toa do tham chiéu hay hé toa do co s, ta co thé
khao sat chuyén dong cta mot khau bat ky trén tay may hodc chuyén dong cia mot diém bat ky thudc khau.

Toa dd cua diém M thudc khéau thtr k duoc xac dinh boi ban kinh vecto Ok M véi cac thanh ph?m

twong (mg ctia n6 trong hé toa do (oxyz), gin cimg v6i khau 1an luot 1a xy®, yu®, zu®™ dugc goi 14 toa dd
twong ddi ciia diém. Méu M 1a diém cd dinh trén khau thi toa d6 tuong ddi ciia M s& khong thay d6i khi khau

chuyén dong.
Duéi dang ma tran ta c6 thé biéu dién:

(0) (k)

X X
0 k

n®= |y $v| - @, yn®, 2T Ry® = yg\/l D - xn®, 1™, 2u®)T (3.1)

(0) (k)

Z, Z,

Bing cach mo ta nhu trén, ta co thé coi tay may nhu 1a mét chudi cac hé toa do lién tiép co chuyén
dong tuong dbi véi nhau.

- Quy dao

Do tay may 1a mot chudi dong ho clia nhidu khau, ta dé nhan thiy rang c6 nhiéu cach phéi hop chuyén
dong ciia cac khau thanh vién dé 1am thay ddi vi tri cia céc khau cudi bén trong viing khong gian hoat dong cia
n6. Néi cach khac, tuy thude vao tap hop cac dich chuyén tirc thoi so voi gia tri ban dau ndo d6 lay lam mdc tinh
toan , goi 1a cac toa d9 suy rong ( hodc con goi la cac bién khép), co thé 1a chuyén vi goc & cac khép quay
hodc chuyén vi dai & cac khdp tinh tién cta cac khau thanh vién ma ta c6 nhitng cach khac nhau dé dua cac khau
tac dong cudi t6i vi tri va huéng mong mudn.

Goi q1, G, ... qn 12 cac toa dd suy rong( bién khép ) trong ing véi cac yéu td chuyén dong twong doi

giita cac khau, ta c6 thé biéu dién:
Xm = Xm (q1, @2, -5 o)
Ym = v (d15 Qs -5 Gn) (3.2)
zv=2zu (q1; @2, --> o)

Mot khi dé cap toi chuyén dong, bién doc 1ap thyce su cua cac toa d6 suy rong 1a thoi gian t. Béng cach
thiét 1ap cac ham toa do trong (3.2) véi cac bién vi tri 1a ham cia thoi gian q = q(t) ta s& dugc phuong trinh
chuyén dongciia diém M thé hién dudi dang cac ham toa do Xy = Xu(t), Yo = Ya(t), Zy = Zy(t). Su thay ddi vi
tri cta diém M theo thoi gian trong khong gian hoat dong ciia tay may cho ta khai niém Quy dao (trajcetory)
cua diém.
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- Bai toan dong hoc thuin

Cho trudc co cau va quy ludt clia cc yéu to chuyén dong thé hién bang cac toa do suy rong q ta phai
xéc dinh quy ludt chuyén dong cta diém trén khau tac dong cudi noi riéng hodc ciia diém bt ky trén mot khau
nao do6 cua tay may noi chung trong hé truc toa do vuong goc (hé truc toa d¢ Descartes).

Bai todn dong hoc thuan & tay may c6 ndi dung gan giéng nhur bai toan phan tich dong hoc co cau.

- Bai toan dgc hoc nguwoc

Cho trudc co cdu va quy ludt chuyén dong cta diém trén khau tac dong cudi (hodc quy luat chuyén
dong ctia khau cudi bao gdm vi tri va huéng ciia né) duogc biéu dién trong hé truc toa dd vudng goc, ta phai xac
dinh quy luat chuyén dong ciia cdc khau thanh vién thé hién thong qua cac toa do suy rong q. Khi giai quyét vin
dé c6 nhiéu 1oi giai bai toan nguoc nguoi ta dua ra cac rang budc vé mat dong hoc dbi véi cac tay may hoat
dong bén trong cua vung khong gian 1am viéc cua n6 (goi la khong gian c6 bac tu do thira - redundancy) hoic
dat ra van dé phai toi uu hoa hoat dong ciia tay may theo mot ham muc tiéu nao d6 dé chon 10i giai phu hop
nhat.

Bai toan dong hoc thuan i tri va huong ciia khau
tac dong cuoi trong hé
toa do Decac:X, Y, Z,,

O, 0vay

ich thudc dong d va vi
tri cia cac khau thanh
vién (toa d¢ suy rong), q

»

]

Bai toan dong hoc nguoc

Hinh2.1- So' @6 méta khdi niém ciia cdc bai todn dong hoc tay mdy

- 86 bac tur do hay bac chuyén dong cia tay may 1a s kha nang chuyén dong doc lap cia no trong
khong gian hoat dong.

- Thong thuong céc tay may co trén mot bac tu do.

- Trong linh vuc robot hoc (robottic) ngudi ta hay goi mdi kha ning chuyén dong (co thé 1a chuyén
dong thang; doc theo hodc song song véi mot truc, hodc chuyén dong quay quanh truc) 1a mot truc, twong ting
theo d6 1a mot toa do suy rong dung dé xac dinh vi tri ciia tryc trong khong gian hoat dong.

- Mbi truc ctia tay may déu c¢6 co ciu tac dong va cam bién vi tri dugc diéu khién bai mot bo xir 1y
riéng.

-Thong qua cac khao sat thuc té, nguoi ta nhan thiy 1a dé nang cao d¢ linh hoat ciia tay may st dung
trong cong nghiép, cac tay may phai ¢ s bac chuyén dong cao. Tuy nhién, s6 bdc chuyén dong nay khdng nén
qud sdu. - Sau bac chuyén dong duge bd tri gdm:

e Ba bic chuyén dong co ban hay chuyén dong dinh vi.

e Ba bac chuyén dong bd sung hay chuyén dong dinh hudng.

a. Bic chuyén dong co ban hay chuyén dong dinh vi

+ V& mit nguyén 1y cdu tao, tay may 1a mot tap hop cac khau dong duoc lién két véi nhau thong qua
cac khép dong dé hinh thanh mot chudi dong ho.

+ Khép dong duoc sir dung trén cac tay may thudng 1a cac khdp loai 5 (khép tinh tién hodc khép quay
loai 5)-

+ Tay may c6 sb chuyén dong doc 1ap thuong 1a tir ba tré 1én (dwdi ddy ta s& goi 1 bac tu do hay bac
chuyén dong).

+ Cac chuyén dong doc 1ap c6 thé 1a cac chuyén dong tinh tién hodc chuyén dong quay.. Nhu vay khdi
niém bdc tw do hay bdc chuyén dong ciing chinh la sé kha nang chuyén déng déc ldp ma mot tay may co thé
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thuc hién duoc.

3]

76k,

T e
g R ——

Hinh 2.2: So dé cdu tao ciia Robot Olivetli ¢6 hai tay mdy (tr51)

b. Bac chuyén dong b sung (bic chuyén dong dinh hudng).

+ Mot tay may déu yéu cau mot bd phan cong tac trang bi & khau tac dong cubi (End Effector), c6 thé
12 mot bod gip, kep hodc sung phun son, phun vira, ng dan day han,v.v...

+ Pé hoan toan dinh huéng dén tu thé 1am viéc v6i dbi twong thao tac ciing can ti thiéu ba bdc chuyén
dong, twong tu nhir cdc chuyén dong xoay cia cé tay ngueoi;

3. Nhi¢m vu 1ap trinh diéu khién ré bot

Lap trinh diéu khién robot thé hién méi quan hé giira ngdi diéu khién va robot céng nghiép. Tinh phirc
tap cia viéc lap trinh cang ting khi cac img dung cong nghiép doi hoi sir dung dong thoi nhidu robot voi cac
may tuy dong kha 14p trinh khac tao nén hé théng san xuét tu dong linh hoat.
Robot khac véi cac may tu dong cb dinh ¢ tinh linh hoat, nghia 1a ¢ thé 1ap
trinh dugc (Programmable : kha 1ap trinh). Khong nhimg chi ¢6 cac chuyén dong cua robot ma ngay ca viéc sir
dung cac cam bién cling nhu  nhiing thong tin quan hé véi may tu dong khac trong phan xong ciing c6 thé lap
trinh. Robot ¢6 thé d& dang thich nghi véi su thay doi ciia nhiém vu san xuat bang cach thay doi chuong trinh
diéu khién né.

4. H¢ toa do va vung lam viéc
- Tay may toa do vudng goc

Robot hoat dong trong hé toa do nay dugc minh hoa nhu hinh 2.3 bao gém ba chuyén dong dinh vi X,

Y, Z theo cac truc toa d§ vudng goc.

Tinh ti€n ngan
P gang

Khdng gian lam
viée dp phuang

Hinh 2.3- So do robot hoat dong trong hé toa do vuong goc (tr52)
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Hinh 2.4- Mot dang robot hoat dong trong hé toa do vu(fng goc (tr52)

Ung dung chinh cua robot loai nay la cac thao tac van chuyén vat liéu, san phém, duc, dap, chét d&
hang hoa, lap rap cac chi tiét may, v.v...

Uu diém:

- Khéng gian lam viéc 16n, ¢6 thé dai dén 20m.

- D6i v6i loai gan trén tran s& danh dwoc dién tich san 16n cho cac cong viée khéc.

- H¢ théng diéu khién don gian.

- Tay may toa d¢ tru

Hinh 2.6 tiéu biéu cho mot robot hoat dong trong hé toa do tru. Trong ba chuyén dong chinh, robot

duoc trang bi hai chuyén dong tinh tién va mot chuyén dong quay.

Quay eo ()

Tinh tién diing —_|

/, L Tinh tién doc
Z \J

Khéng gian E
lam vige tru

Bién trong — Bién ngoai

Hinh 2.4- Khong gian hoat dong cua robot toa do tru (tr53)
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Hinh 2.5- Mot dang robot hoat dong trong hé toa do tru (tr53)

Uu diém:

(1) ¢6 kha nang chuyén dong ngang va siu vao trong cac may san xuat.

(2) Céu triic theo chidu doc ciia may dé lai nhidu khoang tréng cho san.

(3) Két cau vimg chéc, co kha ning mang tai 16n.

(4) Kha ning lp lai tot.

Nhuoc diém:

Nhuoc diém duy nhit 1a giéi han tién vé phia trai va phia phai do két cu co khi va gi¢i han cac kich ¢&
clia co cdu tac dong theo chiéu ngang.

- Tay may toa dd ciu

Robot loai nay dugc bb tri c6 it nhat hai chuyén dong quay trong ba chuyén dong dinh vi (hinh 2.7).

Dang robot nay 1 dang sir dung diéu khién servo sém nhét.

Hinh 2.6- Khéng gian hoat déng ciia robot toa dj cau (tr55)

Quay quanh eo (©)

Quay quanh vai theo
phuong doc (¢)

Tinh ti€n ngang (r)

Hinh 2.7- Robot han hoat dong trong tog do cau clia hang FANUC
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1.1. CAu hinh toa dd cuc.
1.2. C:?}u hinh toa d¢ tru. Pt ‘
1.3. Cau hinh canh tay n6i bang ban 1&.

Tay may toan khép ban 1& va SCARA
Loai c4u hinh dé thyc hién nhét duoc g dung cho robot 1a dang khép nbi ban 18 va ké do 1a dang ba

truc thing, goi tit 1a dang SCARA ( Selective Compliance Articulated Robot Actuator). Dang nay va dang toa
do tryu 1a phd cap nhat trong tmg dung cong nghiép boi vi chung cho phép cic nha san xuit robot sir dung mot
cach truc tiép va d& dang cac co ciu tac dong quay nhu cac dong co dién,dong co diu ép, khi nén.

Hinh 2.8- Khéng gian hoat déng ciia robot toan khdp ban 1é

Quay quanh eo (6) V6i doc

Hinh 2.9- Robot motoman SV3X dung toan khdp ban 1é
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Hinh 2.10- So do dong robot dang SCARA
ITEPOUEADY, 10D AP0 DVRNY wpw (Hp

{ idlq roga poic g iy
A3 1w jur-w@w & o
s e —~— D, l’
Wlss
.l y 1
At
F il
g wry /
‘ J v/
Hinh 2.11- Cau tao bén ngoai ciia mét robot dang ACARA
W™ Y Y1Fi [
, 11

4

Uu diém:
(1) Méc du chiém dién tich lam viéc it song tam vuon kha 16n. Ty 1€ kich thudc/tim vuon duge danh
gia cao.

16



(2) Vé mat hinh hoc, cau hinh dang khép ndi ban 1& véi ba truc quay bd tri theo phuong thang ding 1a
dang don gian va c6 hidu qua nhat trong truong hop yéu cau gip va dit chi tiét theo phuong thang dimg
- C6 tay may
Hinh 2.12- Céu triic xwong ban tay ngieoi

Ban tay ngudi ¢6 27 khic xwong véi 22 bac tu do rat phire tap (hinh 2.13). Hién nhién, cic nha thiét ké
khéng bao gio ap dung hét cac bac tur do d6 vao tay gip cua robot.Ciing & phan trudce di trinh bay, ngoai ba
chuyén dong co ban dé thuc hién chuyén dong dinh vi, tay may s€ dugc bd sung tdi da la ba chuyén dong dinh
huéng dang ba chuyén dong quay quanh ba truc vuéng goc, gom:

e Chuyén dong xoay cb tay (ROLL), goc quay p

e Chuyén dong gép co tay (PITCH), goc quay &

e Chuyén dong lic cb tay (YAW), goc quay &

Hinh 2.13- C6 tay 3 bdc ty do trén robot Hobart Motoman

Hai chuyén dong gdp (PITCH) va lic ¢b tay (YAW) thuc hién trén hai phirong vuéng goc.

Loai robot SCARA khong can thiét phai bd sung cac chuyén dong dang nay vi diéu d6 sé pha v& dic
trung hoat dong cta no.

Hinh 2.14- Céch bé tri dong co truyén dong cho co tay trén robot han Unimation Puma
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