LOI GIOI THIEU

Pé thue hién bién soan giao trinh dao tao nghé Pién tir cong nghiép & trinh
d6 Cao bang va Trung Cap, gido trinh Robot cong nghiép 1a mot trong nhiing
gido trinh m6 dun dao tao chuyén nganh duoc bién soan theo nfi dung chuong
trinh duge BO Lao d(f)ng Thu:ong biph Xa hoi va Téng cuc Day Nghé phé duy¢t.
Noi dung bién soan ngan gon, dé hi€u, tich hop kién thirc va ky nang chat ch€ vai
nhau, logic.

Khi bién soan, nhom bién soan da ¢6 gang cap nhat nhiing kién thirc mai ¢o
lién quan den ndi dung chuong trinh dao tao va phu hop véi muc tiéu dao tao, noi
dung ly thuyet va thyc hanh dugc bién soan gan véi nhu cau thyc te trong san xuat
dong thai cd tinh thyc tien cao.

~ Noi dung gido trinh dugc bién soan véi dung lugng thoi gian dao tao 90 gio
gom co:
Bai 1: Gigi thiéu chung vé Robot cdng nghiép
Bai 2: C4u tric va phan loai Robot cdng nghiép
Bai 3: Cac chuyén dong co ban cia Robot céng nghiép
Bai 4. Phuong trinh dong hoc va dong luc hoc cta Robot
Bai 5. Lap trinh ung dung Robot trén phan mém

Trong qua trinh st dung gido trinh, tuy theo yéu cau cling nhu khoa hoc va
cdng nghé phat trién co thé dicu chinh thoi gian va bo sung nhitng kién thicc méi
cho phu hop.

Gido trinh nay dugc bién soan lai tir nhithg nguon tai Ijéu tham khao khac
nhau cho phu hop vai diéu kién giang day tai Truong Cao dang nghé Viét Nam-
Singapore va chi luu hanh ndi bo.

Binh Duong, ngay 10 thang 09 nam 2017
Tham gia bién soan

1. Chu bién: Ha Tran Trong Hitu
2. Tong Van Ngoc
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MO PUN ROBOT CONG NGHIEP
Ma mo dun: MD30

Vi tri, tinh chat, y nghia va vai tro cia mé dun:

- Vi tri: M6 dun dugc bd tri day sau khi hoc xong cac mén hoc/mé dun k§
thuat co so, Mb22, Mb25, MD26....

- Tinh chat: La md dun chuyén nghé trong chuong trinh dao tao nghé Bién
tur cong nghiép.

- Y nghia va vai trd ctia mé dun:

~ M6 dun Robot Cong Nghiép la mot mang kién thac va ky ning khong thé
thieu duoc vai mot cong nhan ky thuét chuyén nganh bién tir chg nghiép. Cac
kien thuc va ky nang tir mé dun nay giup hoc sinh, sinh vién nam bat cac kién
thie va ky nang thyc hanh robot trong cong nghiép. Pé co thé thuc hién tot cac

noi dung ciia md dun nay ngudi hoc can phai nam mot sé kién thirc co ban vé ky
nang trong mo dun ky thuat cam bién, moé dun diéu khién dién khi nén,.

Muc tiéu ciia mé dun:
- Vé kién thuc:
e Trinh bay duoc ciu tric cua robdt cdng nghiép.
eM0 ta dugc qua trinh hoat dong cua cac rébot dung trong céng nghiép.
- Vé k¥ ning:
e Lap trinh va md phong duoc cac chuyén dong cua robot.
o Sir dung dugc robot cong nghiép dung qui trinh k¥ thuat.

eSira chita duoc mot s6 hu hong thong thuong trén cac robdt cong
nghiép.

- V& nang luc ty cha va trach nhiém:
eRen luyén tinh ti mi, chinh x&c, an toan va vé sinh cong nghiép.
Noi dung cia mo dun:

Thaoi gian
) Thuc
0 | Tén céc bai trong mé dun | Téng| Ly | "M thi ey
TT £ 4. | nghiém,
so | thuyet > n tra
thao luan,
‘ bai tap
1 | Bai 1: Gidi thiéu chung vé 5 5
robot cong nghiép 7
1. So lugc qua trinh phat trién 1

cua robot cong nghiép.
2. Cac khai niém va dinh nghia 1




vé robot cong nghiép

3. Ung dung cua robot cong 1
nghiép.
4. No6i dung nghién ctru va phat 1
trién robot cong nghiép.
5. Tiép can va ung dung robot 1
cong nghiép ¢ Viét Nam.
Bai 2: Cau trdc va phan loai 18 5 12
robot cong nghiép
1. Céc bo phan cau thanh robot 1
cong nghiép
2. Bac tu do va cac toa do suy 1
rong
3. Hé toa d6 va vung lam viéc 1
4. Chi tiéu danh gia va cac 1
tham s6 ki thuat
5. Phén loai robot c6ng nghiép 1
6. Gidi thiéu cac robot cong
nghiép
6.1 Robot ABB IRB 120. 4
6.2 Robot ED 7271. 4
6.3 Robot ED 7270. 4
* Kiém tra
Bai 3: Céc chuyén dong co 18 5 12
ban cta robot cong nghiép
1. Cac khai niém ban dau. 1
2. Cac chuyén dong co ban. 2
3. Mot s6 két cau dién hinh. 2
4. Piéu khién md hinh robot
ABB IRB 120
4.1 Biéu khién xoay theo cac 4
Khop.
4.2 Piéu khién xoay theo dung 4
cu lam viéc.
4.3 Piéu khién tong hop. 4
* Kiém tra
Bai 4: Phuong trinh dong hoc 15 10 4
va dong luc hoc cua robot
1. Phuong trinh dong hoc 2
thuan 2
2. Phuong trinh dong hoc 3
nghich
3. Giai hé phuong trinh dong 3
hoc cua robot 4




4. Bong luc hoc robot
5. M0 phong trén may tinh.
* Kiém tra

Bai 5: Lap trinh &ng dung
robot trén phan mém.

1. Gigi thiéu phan mém Robot
Studio.

2. Giao dién va chirc nang cac
thanh céng cu.

3. Cac thao tac co ban vai
chuot.

4. Céac lénh co ban.

5. Lap trinh trén may tinh.

5.1. Cai dat phan mém trén
may tinh.

5.2. Tao chuong trinh ma&i voi
hé théng robot c6 san.

5.3. Thao tac di chuyén robot
trén phan mém st dung chuot
va ban phim.

5.4. Tao dung cu mai tir ban
vé k¥ thuat.

5.5. Lap trinh diéu khién robot
xoay gap vat liéu bang dung
cu l.

5.6. Lap trinh diéu khién robot
xoay gap vat liéu bang dung
Cu 2.

5.7. Lap trinh diéu khién robot
xoay gap vat liéu bang dung
cu 3.

5.8. Bai tap tong hop.

* Kiém tra

32

26

Kiém tra két thuc

Cong

30

54




BAI 1
GIG1 THIEU CHUNG VE ROBOTCONG NGHIEP
Ma bai: MP30 -1
Gié1i thiéu:
Trudc khi bat dau tim hiéu va hoc tap robot céng nghiép, thi ngudi hoc

can nam rd nhiing khai niém vé robot, robot cong nghiép, lich sir hinh thanh va
phat trién, phan loai va trng dung cua robot cdng nghiép.

Muc tiéu:

- Trinh bay duoc quéa trinh phat trién, cac khai niém va dinh nghia vé robot
cong nghiép

- Trinh bay duoc ung dung va xu huéng phat trién ciia Robot cong nghiép
trong tuong lai.

- Rén luyén tinh tu duy, tac phong cong nghiép

Noi dung chinh:

1. So lwgc qué trinh phat trién cia robot cong nghiép (IR: Industrial
Robot):

Thuat ngit “Robot” xuat phat tir tiéng Sec (Czech) “Robota” c6 nghia 1a cong
viéc tap dich trong v& kich Rossum’s Universal Robots cua Karel Capek, vao nam
1921.

Hinh 1.1 Robot phién bdn ddu tién
Pau thap ky 60, cong ty cia My AMF (American Machine Foundary
Company) quang cao mot loai may tu dong van nang goi l1a “Ngudi may cong
8



nghiép” (Industrial Robot). Cling trong khoan thoi gian nay ¢ My xuat hién loai
robot Unimate-1990 duogc dung dau tién trong ky nghé 6 to.

Hinh 1.2 Robot Unimate

Tiép theo M3, thi cac nudc khac bat dau san xuét robot cong nghigp nhu:
Anh — 1967, Thuy bién va Nhat — 1968 theo ban quyén cia My, Cong Hoa Lién
Bang btrc — 1971, Phap — 1972, Italia— 1973,...

Bang 1.1 Thang ké sdn lirong san xudt robot cuia cdc niéc

Nudc san xuat Nam 1990 Nim 1994 Nam 1998
Nhat 60.118 29.765 67.000
My 4.327 7.634 11.100
Pirc 5.845 5.125 8.600
Italia 2.500 2.408 4.000
Phap 1.488 1.197 2.000
Anh 510 1.086 1.500
Han Quéc 1.000 1.200

2. Céc khai niém va dinh nghia vé robot cong nghiép:

Robot ¢6 rat nhiéu dinh nghia khac nhau theo céc tiéu chuan khac nhau
nhu:

Theo tiéu chuan AFNOR cua Phép: Robot 1a mot co cau chuyén doi ty
dong cé thé chuong trinh hoa, 1ap lai



cac chuong trinh, tong hop cac
chuong trinh dat ra trén cac truc toa
d6; c6 kha nang dinh vi, di chuyén cac
d6i twong vat chat; chi tiét, dao cu, ga
lap ... theo nhimg hanh trinh thay doi
d3 chuong trinh hoa nham thuc hién
cac nhiém vu céng nghé khac nhau.

Theo tiéu  chuan VDI
2860/BRD:

Robot 1a mot thiét bi cé nhiéu truc,
thuc hién cac chuyén dong co thé
chuong trinh hoa va ndi ghép cac
chuyén dong cua chlng trong nhiing
khoang cach tuyén tinh hay phi tuyén
cia dong trinh. Chung duoc diéu
khién boi cac bo phan hop nhat ghép
két ndi vai nhau, c6 kha nang hoc va
nhé cac chuong trinh; ching dugc
trang bi dung cu hoac cac phuong tién
cong nghé khac dé thuc hién cac
nhiém vu san xuét tryc tiép hay gian
tiep.

Hinh 1.3: Robot hinh ddng nguoi

Theo tiéu chugn GHOST 1980:
Robot la may tu dong lién ket gitra mot tay méay va mot cum dieu khién chuong
trinh hoa, thuq hién mot chu trinh cdng nghé mét cach chu @ong véi su dieu khién
c6 thé thay thé nhiing chirc nang tuong tu ctia con nguoi.

Robot cong nghiép 1a maét linh vuc riéng cua robot, nd ¢6 dac trung riéng nhu
sau:

- La thiét bj van nang dwoc ti dong hoa theo chwong trinh va cé thé 1p trinh
lai dé dap vng mét cach linh hoat khéo Iéo cac nhiém vy khac nhau.

- Durgot g dung trong nhing truong hop mang tinh cdng nghiép dac trung
nhur van chuyén va xép dé nguyén vat liéu, ldp rdp, do lwong.

Do c6 hai dic trung trén nén robot cong nghiép c6 thé dinh nghia nhu sau:
Theo Vién nghién ctu robot cia Mi dé xuat:

Robot cong nghiép la tay may van nang, hoat dong theo chwong trinh va co
thé 1dp trinh lai @é hoan thanh va nang cao hiéu qud hoan thanh cac nhiém vu
khac nhau trong cong nghiép, nhuw vdn chuyén nguyén vat liéu, chi tiét, dung cu
hogic céc thiét bi chuyén dung khac.
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Hinh 1.4 Tay may robot cong nghié¢p

Hay theo dinh nghia GHOST 25686 — 85 nhu sau:

RBCN la tay may dwoc dt cé dinh hay di déng, bao gom thiét b thira hanh
dang tay may c6 mét sé bdc tir do hoat déng va thiét bi diéu khién theo chirong
trinh, c6 thé tai ldp trinh dé hoan thanh cac chire ning van dong va diéu khién
trong qua trinh san xuat.

Trong mdn hoc nay chi di sau nghién ciru vé robot cdng nghiép trén cac khia
canh phan tich lya chon sir dung, khai thac

Bdng 1.2 Ti Ié sdan xudt robot cdng nghiép trong cac nganh cong nghiép

Linh vuc 1985 1990
Han 35% 5%
Phuc vu may NC va hé thong TDLH 20% 25%
buc 10% 5%
Lip rap 10% 35%
Phun phu 10% 5%
Son 5% 15%
Céc tng dung khéac 10% 10%
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3. Ung dung ciia robot cong nghiép:

Muc tiéu caa viéc tng dung robot cong nghiép nham gop phé‘m nang cao ning
suat day chuyén cong nghg, giam gia thanh, nang cao chat lwong va kha ning canh
tranh cua san pham ddng thoi cai thién diéu kién lao dong. Loi thé cua robot 1a
lam viéc khdng biét mét moi, ¢6 kha ning 1am trong mé trudng phong xa doc hai,
nhiét do cao,...

SoRUIEr 108k .-’>Phonlamai Photo
Hinh 1.5 Robot c6ng nghiép trong nha may

Ngay nay, di xuét hién nhiéu day chuyén san xuat ty dong gom cac may
CNC véi robot cong nghiép, cac day chuyén do dat muc do tu dong hod va mirc
do6 linh hoat cao,...

Ngoai cac phan xuong, nha may, ky thuat robot ciing dugc st dung trong
viéc khai thac thém luc dia va dai duong, trong y hoc, trong quéc phong, trong
viéc chinh phuc vi tru, trong cong nghiép nguyén tu,...

Hinh 1.6 Robot trong linh vuc y té
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Nhu vay, robot cdng nghiép duoc sir dung trong nhiéu linh vuc bdi vu diém
Ccua no, tuy nhién né chua linh hoat nhu con ngudi nén cling can con ngudi gidm
séat.
4. Ngi dung nghién ciu va phat trién robot cong nghiép:
4.1. Nhéan xét vé qua trinh phat trién:

Trong giai doan dau phat trién ngudi ta chi trong dén viéc tao ra tay may co
nhiéu bac tu do, duoc trang bi nhiéu loai cam bién dé c6 thé thyc hién nhiéu cong
viéc phuc tap nhu 1a dé chtng to thay thé con ngudi trong nhiéu loai hinh cong
viéc phuc tap.

Khi da tim duogc cac dia chi trng dung trong cong nghiép, thi viéc don gian
hoa két cau dé tang d6 chinh xac dinh vi, giam gia thanh dau tu lai 12 yéu cau thuc
té ddi véi thi trudng canh tranh.

Pé mo rong pham vi ang dung cho robot cdng nghiép nham thay thé lao dong
nhiéu loai hinh cong viéc, ngay cang rd nét xu thé ting cuong kha niang nhan biét
va Xt li tin hiéu tir moéi truong lam viéc. Nhu viéc ing dung cac thanh tuu khoa
hoc va tién bo ky thuat: lazer, hong ngoai, xir Iy anh...vao robot cong nghiép

Hardware features

Touch Sensor
Listen 6 |
L

¥ directional microphone x4

e e

¥ specify sound source

v'voice recognition

Speak

v Speaker x2

v 'multi LED

V21 languages

v emotion expression

Move

¥'walk, dance, and soccer

¥'25 degree movement
¥ complicated movement

Sonar Sensor

Weighted Sensor
Balance Sensor

Hinh 1.7 Ung dung cam bién vao robot hién dai

Cung vdi cac xu hudng trén, cac robot cdng nghiép luén duge dinh hudng
tang cuong nang lyc Xt 1i cong viée dé tro thanh cac robot tinh khon nho ap dung
cac két qua nghién cau vé hé dicu khién noron va tri thdng minh nhén tao,...

4.2. Co-Tin-Bién tir va Robot cdng nghiép:

Co- tin- di¢n tur va robot cong nghiép la 2 nganh khoa hoc ki thuét cao rat
gan bé véi nhau. O 1 s6 nuéc chung gan bd vé&i nhau nhu 1a 1 nganh hoc. Trong
robot céng nghiép c6 hau hét cac van dé cua co dién ta. Bdng thoi sy phat trlen

Cua co dién tr cling deu phan anh trong ki thuét robot. Vi vay dé nghién ctu vé
robot can xem xét cac van dé co- tin- dién t.
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Thuat ngit “co- tin- dién tu”
(mechantronic) thé hién su két hop
gitta co hoc may végi cong ngh¢ thong
tin vi dién tir. Y twong ban dau cua co-
tin- dién ti 1a cai dat cac thiét bi diéu
khién vi dién tir vao cadc may thong
thuong. Dan dan ban than bén trong
may ciing thay do6i di va chirc nang cua
may ciing thay doi nhiéu. Con vé thiét
bi dién tor thi cac tién bo moi ciing
khéng ngung duoc ap dung, vi du nhu:

Phuwong tién /— Hang khéng vi try
giao thbng ~ ot

oM
S

Gia coéng
vat liéu

Hé thér
3 ’ o —/ Qé“a S Thiét bi quén sw
san xudt

Hang héa thuong mai

IC tich hop, vi diéu khién, PLC,...  Hinh 1.8 Co tin dién tir 1a cot 16i cua robot
4.3. Céc xu thé &ng dung robot trong twong lai

Co thé ké dén mot sb loai robot
dugc quan tam nhiéu trong thoi gian qua
la: tay may robot (Robot Manipulators),
robot di dong (Mobile Robots), robot
phong sinh hoc (Bio Inspired Robots) va
robot ca nhan (Personal Robots). Tay
may robot bao gom céc loai robot cong
nghiép (Industrial Robot), robot y té
(Medical Robot) nhu hinh 1.9b va robot
tro gitp nguoi tan tat (Rehabilitation
robot). Robot di dong dugc nghién cuu
nhiéu nhu xe tu hanh trén mat dat AGV
(Autonomous Guided Vehicles) nhu
hinh 1.9c, robot ty hanh dudi nudéc AUV
(Autonomous Underwater Vehicles),
robot tu hanh trén khong UAV
(Unmanned Arial Vehicles) va robot vii
tru (Space robots). Véi robot phong sinh
hoc, cac nghién cuu thoi gian qua tap
trung vao 2 loai chinh la robot di
(Walking robots) va robot dang nguoi
(Humanoid Robots) nhu hinh 1.9a. Bén
canh do, cac loai robot phong sinh hoc
dudi nudc nhu robot ca, cac cau trdc
chuyén dong phong theo sinh vt bién
cling duoc nhiéu nhém nghién cau phat
trién.

Hinh 1.9 M4t s robot hién dai
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5. Tiép can va ing dung robot cong nghiép & Viét Nam:

Tai Viét Nam, nghién ctu phat trién robot dd c6 nhitng buéc tién dang ké
trong 25 nam vira qua. Nhiéu don vi trén toan qudc thuc hién cac nghién ctu co
ban va nghién ctu tng dung vé robot nhu Trung tim Tu dong hoa, Pai hoc Bach
Khoa Ha Noi, Vién Dién ti, Tin hoc, Tu dong hoa thuoc Bo Cong nghép, Pai hoc
Bach khoa TP.HCM, Vién Khoa hoc va Cong nghé quan su, Hoc vién K¥ thuat
Quan su, Vién Co hoc, Vién Cong nghé thong tin thuoc Vién KHCNVN. Bén
canh d6 con phai ké dén Cong ty Co phan Robot TOSY, doanh nghiép thiét két
va chét tao robot Viét Nam cd nhiéu san pham an tuong trén trudng quoc té.

Cac nghién cru co ban vé robot cua Viét Nam da duoc cong bd nhiéu trén cac
Hoi Nghi va tap chi quéc té. Viéc phdi hop voi cac nude nhu Nhat, My, Singapore,
Prc td chic cac hoi nghi qudc té tai Viét nam lién quan dén robot nhu RESCCE’98,
RESCCE’00, RESCCE’02, ICMT2004, ICARCV 2008, ITOMM 2009 la mét chudi
hoat dong khoa hoc lién tuc cua cong dong Robotics Viét Nam hoa nhap vao céc
hoat dong nghién cttu khoa hoc véi cac nuéc khu vuc va tién tién trén thé gidi.

Hinh 1.10 Robot cua héng Tosy
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BAI 2
CAU TRUC VA PHAN LOAI ROBOT CONG NGHIEP
Ma bai: MP30 - 2
Gioi thiéu:
~ Truéc khi bét dau diéu khién robot cong nghiép, thi nguai hoc can nam rd

cau truc cua robot va phan loai duoc robot cdng nghiép.
Muc tiéu:

- Trinh bay duoc cac bo phan cau thanh robot cong nghiép.

- Néu duoc cac chi tiéu danh gia robot cong nghiép.

- Phén loai dugc robot cong nghiép.

- Ren luyén tinh tu duy va tac phong cong nghiép.
No6i dung chinh:
1. Céc bd phan cau thanh robot cong nghiép:

Vé mit két cau, robot dugc ché tao rat khac biét nhau, nhung chung dugc
xay dung tir c&c thanh phan co ban nhu nhau (hinh 2.1):

(1) Tay may bao gom cac bo phan: dé dat ¢ dinh hoic gan véi b phan di
dong, than, cac canh tay, dung cu (kep, mo han,...)

(2) NQUOn cung cap (hé thong truyén dan ): dién co hoic la thay khi, 1a bo
phan chu yéu tao nén sy chuyén dich cua cac khop dong

(3) Bo diéu khlen: dam bao su hoat dong cua robot theo cac thong tin dat
trudc hoac nhan biét duoc trong qua trinh lam viéc.

(4) Hé thdng cam bién: thuc hién viéc nhan biét va bién d6i théng tin vé hoat
dong cua ban than robot va méi trudng xung quanh, doi tugng ma robot phuc vu.

Bang 2.1 Ki hiéu cac khép néi cua robot:

Khép quay Khép tinh tién
3D _%
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SO [ {({ Robot
S ! | | mechanical
£ s -
: unit

Robot tooling

Robot controller

Power supply

[ e
Giao tiép ngd vao
con nguol
B0 diéu khién Nguodn cung cap Tay may

° B ‘ Giao tiép ngo ra:
Cam bién ‘ Qua trinh tu dong

duoc thuc hién

Hinh 2.1. Cdc thanh phan chinh ctia mét robot céng nghiép

» Két cAu robot:

prot cong nghiép 1a mot chudi dong hoc duoc tao thanh tor nhiéu khau duoc
lién ket véi nhau nho cac khép dong. Hai khop dong tiéu bicu la khép quay va
khép tinh tién.

_

w

Khép quay (R) Khop tinh tién (P)

Hinh 2.2 Hai loai khép co ban
2. Bac tw do va cac toa do suy rong:
2.1. Bac tw do:

Bac tu do 1a sé kha nang chuyén dong cua mot co cau (chuyén dong quay
hoac tinh tién). Dé dich chuyén duoc mot vat thé trong khong gian, co cau chap
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hanh cua robot phai dat dugc mot sb bac tu do. Néi chung co hé caa robot 1a mot
co cau hg, do d6 bac tu do cua nd co thé tinh theo céng thuc:

=6n - Z ip,
i=1

Trong do: n - S khau dong;
pi - S6 khop loai i (i=1,2,...,5: Sb bac tu do bj han ché).

Déi vai cac co cdu cb cac khau duoc ndi véi nhau bang khép quay hoic tinh
tien (khép @ong loai 5) thi s6 bac tu do bang vai s6 khau dong. Boi véi co cau ho,
sO bac tu do bang tong so bac tu do caa cac khdp dong.

Pé dinh vi va dinh huéng khau chap hanh cudi mét céch tuy y trong khéng
gian 3 chiéu robot can cd 6 bac ty do, trong d6 3 bac tu do dé dinh vi va 3 bac tu
do @é dinh hudng. Mot sé cong viéc
don gian nang ha, sap xép... c6 thé z
yéu cau s bac tu do it hon. Cac
robot han, son... thuong yéu cau 6 =,
bac tu do. Trong mot sé trudong hop
can su khéo 1éo, linh hoat hoac khi
can phai toi uu hoa quy dao,... nguoi
ta ding robot vai s6 bac tu do 16n
hon 6. Hinh 2.3. Robot Elbow 6 bdc tir do
2.2. Toa dd suy rong:

Mbi robot thudng bao gom nhiéu khau (links) lién két véi nhau qua cac khap
(joints), tao thanh mot xich dong hoc xuat phét tir mot khau co ban (base) dung
yén. Hé toa d6 gan véi khau co ban goi 12 hé toa do co ban (hay hé toa do chuan).
Cac hé toa do trung gian khac gan véi cac khau dong goi 1a hé toa do suy rong.

Véi so d6 sau
cd 5 khdop dong loai
p5, tirc ¢6 5 bac tu do.
Trong 5 d6 dich
chuyén hay 5 bién
khop (hoac 5 toa do
suy rong, chi c6 khau
2 1a chuyén déng tinh
tién so véi khau 1, con
lai 14 céc dich chuyén
goc cua cac khop
quay. Hinh 2.4. Cac toa dé suy rong cua robot

Yy

|

Cac h¢ toa do gan trén cac khau cua robot phai tuan theo qui tic ban tay phai:
Dung tay phai, nim hai ngon tay Gt va ap ut vao long ban tay, xoe 3 ngon: cai, tro
va gitra theo 3 phuong vudng goc nhau, néu chon ngén cai 1a phuong va chiéu
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cua truc z, thi ngon tro chi phwong, chiéu caa truc x
va ngon giira s& biéu thi phuong, chiéu cua tryc y.
Trong robot ta thuong ding chir O va chi sé n dé chi
hé toa do gan trén khau tht n. Nhu vay hé toa d6 co
ban (Hé toa d gan vai khau cb dinh) s& dugc ky hiéu
la O0; hé toa @6 gan trén céc khau trung gian tuong
ting s& 1a 01, 02,..., On-1, Hé toa d6 gan trén khau
chap hanh cudi ky hiéu 12 On. Hinh 2.5. Quy tic ban tay phdi

3. Hé toa do va vung lam viéc:
3.1. Hé toa do:
Céc khau cua robot thuong thyc hién hai chuyén dong co ban:

_ Chuyén dong tinh tién theo hudng X,y,Z trong khong gian Pé Cac, thong
thuong tao nén cac hinh khéi, cc chuyén dong nay thuong ky hiéu 1a T
(Translation) hoac P (Prismatic).

Chuyen dong quay quanh cac truc X,y,z ky hiéu la R (Roatation). Tuy thugc
vao s6 khau va su to hop céc chuyén dong (R va T) ma tay may co cac két cau
khac nhau véi vung lam viéc khac nhau. Cac két cau thuong gap cua la Robot la
robot kiéu toa do Dé cac, toa do tru, toa d cau, robot kiéu SCARA, hé toa d6 goc
(phong sinh) ...

Robot kiéu toa do Pé cac: la tay may c6 3 chuyén dong co ban tinh tién
theo phwong ctia C4c truc hé toa d6 goc (cau hinh T.T.T). Truong cbng tac c6 dang
khdi chir nhat. Do két cau don gian, loai tay may nay c6 do cang vimg cao, do
chinh xac co khi d& dam bao vi vy n6 thuong dung dé van chuyén phéi liéu, lap
réap, han trong mat phang ...

Robot kiéu toa d¢ tru: Vang lam viéc cua robot c6 dang hinh tru
rong. Thuong khép tha nhat chuyén dong quay. Vi du robot 3 bac tu do, ciu hinh
R.T.T nhu hinh v&. C6 nhiéu robot kiéu toa d¢ tru nhu: robot Versatran cua hang
AMF (Hoa Ky).

TIT RTT

I h

Hinh 2.6. Robot kiéu toa do é Cac Hinh 2.7. Robot kiéu toa d tru
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Robot kiéu toa d cau: Viing lam viéc cua robot c6 dang hinh cau. Thuong
d¢ cung viing cua loai robot nay thap hon so véi hgi loai trén‘. Vi du robot 3 bac
tu do, cau hinh R.R.R hoac R.R.T lam viéc theo kiéu toa do cau

Hinh 2.8. Robot kiéu toa dé cau.

Robot kiéu toa d§ goc (Hé toa @b phéng sinh): Pay la kiéu robot duoc
ding nhiéu hon ca. Ba chuyén dong dau tién 1a cac chuyén dong quay, truc quay
thar nhat vudng goc vai hai truc kia. Cac chuyén dong dinh huéng khac ciing la
cac chuyen dong quay. Vung lam viéc cua tay may nay gan giéng mot phan khéi
cau. T4t ca cac khau déu nam trong mat phang thang dtng nén cac tinh toan co
ban 12 bai toan phang. Uu diém ndi bat cua cé4c loai robot hoat dong theo hé toa
d6 goc 1a gon nhe, tic 1a ¢ vung 1am viéc trong ddi 16n so vai kich cé cua ban
than robot, d6 linh hoat cao.

Céc robot hoat dong theo he toa d6 gbc nhu: Robot PUMA cua hang
Unimation - Nokia (Hoa Ky - Phan Lan), IRb-6, IRb-60 (Thuy Dién), Toshiba,
Mitsubishi, Mazak (Nhat Ban) .V.V...

Vi du: mot robot hoat dong theo hé toa d@o goc (Hé toa do phong sinh), co

cau hinh RRR.RRR:

>

1l
Hinh 2.9. Robot kiéu toa dé goc

Robot kiéu SCARA: Robot SCARA ra doi vao ndm 1979 tai truong dai hoc
Yamanashi (Nhat Ban) 12 mot kiéu robot mgi nham dap 1’rng su da dang cua cac
qua trinh san xuat. Tén goi SCARA la viét tit cua "Selective Compliant
Articulated Robot Arm™: Tay may mém d&o tuy y. Loai robot nay thudng dung
trong cong viéc lap rap nén SCARA doi khi dwoc giai thich 1a tir viét tit cua
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"Selective Compliance Assembly Robot Arm”. Ba khép dau tién cua kieu Robot
nay co cau hinh R.R.T, cac truc khép déu theo phuong thang dung. So do cua
robot SCARA nhu hinh 2.10.

T i

Hinh 2.10. Robot kiéu SCARA
3.2. Vung lam viéc:

Truong cong tac (hay vung lam viéc, khong gian cng tac) caa robot la toan
bo thé tich duoc quét boi khau chap hanh cudi khi robot thuc hién tat ca cac
chuyén dong cé thé. Truong cong tac bi rang budc béi cac théng sé hinh hoc cua
robot cling nhu cac rang budc co hoc cua cac khop; vi du, mot khap quay co
chuyén dong nhé hon mot géc 360°. Nguoi ta thuong dung hai hinh chiéu dé mo
ta trurong cong tac cua mot robot (hinh 2.11).

Hinh chiéu dimg Hinh chiéu bang

Hinh 2.11. Biéu dién triong cong tac cuia robot

~Khong gian lam viéc cua mét tay may hay robot rat da dang phu thudc vao
cau tao cua chung. Dang hinh hoc phuc tap nhat la khdng gian lam viéc cua robot
lién ket vai nhau bang cac khop ban Ié ¢ cac truc quay khéng song song vai
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nhau; trong trudng hop nay, khong gian lam viéc cua robot s€ la phan khong gian
dugc gidi han boi nhiéu mit cau giao nhau (xem hinh 2.11). Diéu can quan tam o
day ddi véi nguoi thiét ké hodc ngudi khai thac sir dung 1 phai biét cac gisi han
hay duong bién cua ving khong gian 1am viéc dé bé tri mot cach hop 1y vi tri cua
tay may hoic robot véi cac thiét bi phéi hop thao tac khac trong hé théng. Nhiing
phan tich tiép theo day s& cho thay rang néu khéng bd tri mot cach hop Iy thi
nhitng gi¢i han vé mat ciu tao s& 1am cho khau tac dong cudi cua tay may khong
thé phét huy hét tac dung von c6 caa no.

Mot diéu dé nhan thay nhat d6i véi moi tay may 1a khau tac dong cudi chi co
thé tiép can véi dbi twong thao tac nam & céc vi tri bién cua khong gian hoat dong
theo mot huong duy nhat. Trong khi d6, néu doi tuong thao tac nam bén trong
vung khong gian hoat dong cua tay may va cang gan vung trung tam cua ving
khong gian nay bao nhiéu, thi tay may c6 thé tiép can dén ddi twgng & nhiéu hudéng
khac nhau bay nhiéu. Trong trudng hop tay may cé thé tiép can véi dbi tuong thao
tac & nhiéu hudng, ta co khai niém khong gian lam viéc c6 do du phong cao; hiéu
mot cach khac, trong truong hop néi trén, nho s6 bac chuyén dong vén co nhiéu
loi giai vé vi tri va hudng dé tiép can dén déi twong thao tac.

4. Chi tiéu danh gia va cac tham soé ky thuat:
4.1. P co ddng ciia co cau:

O mbi diém cua quy dao vi tri va dinh hudng tai “diém tac dong Cuéi cua
canh tay robot dugc xéac dinh bang 6 toa do x, v, z, a, P,y. Trong lac mdi cau hinh
cuia co cau tay may duoc xac dinh bang n gié tri bién khép ql...., gn. S6 bac tu do
Clia co cau tay may co thé bang hoic khéc 6.

Do co dong (m) lién quan dén bac ty do (n) cua co cdu: m=n -6

D6 co dong cang Ion, thi robot cang linh hoat (c6 nhiéu tu thé) trong viéc
dinh vi. Tuy nhién, d6 co dong cang cao thi ciing 1am cho d6 phirc tap cia co cau
tay may tang theo va s€ khdng tranh khoi viéc tang gia thanh va giam d6 chinh
xéac chuyén dong.

4.2. Hé s6 phuc vu:

Khéac véi so d6 nguyén ly hoat dong, trong thiét ké va st dung robot vao
cong viéc cu thé nguoi ta quan tam dén mién khong gian thuc ma bo phén chap
hanh trén tay may (tay gap hoac dung cu) €O thé véi toi duoc nham muc dich khai
thac hop 1y cho cong viéc san xuat va 1a mot khai niém quan trong dol véi robot
cong nghiép noi Ién khd néng linh hoat cua chling, ngoai nhitng thong s6 hinh hoc
thé hién khong gian 1am viéc nhu da ¢ trén. Xét tong quat mot tay may gom mot
chudi dong khong gian ha; & mdi diém trong khdng gian 1am viéc ton tai mot gia
tri goc A goi la goc phuc vy, sao cho trong gisi han cua goc nay, tay gap cua robot
lubn tiép can duoc véi diém da néu.

Tai mot vi tri nao do cua tay may, mic do thao tac dé dang cua tay kep
(huong) dugc danh gia bang h¢ so6 phuc vu:
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4

Vi A 1a goe ndn quét mot vung khdng gian ma chi & phia trong do tay kep
méi ¢é thé dinh hudng t6i duoc. DO 16n cua hé sb phuc vu cd thé thay doi tir 0
(d6i véi nhitng diém nam trén bién cua ving khong gian 1am viéc tai d6 tay gap
c6 mot va chi mét phuong dudi thing dé tiép can dén diém) dén 1 (d6i voi nhitng
diém nam trong ving khong gian 1am viéc noi ma tay gap c6 thé tiép can dén diém
tir nhitng phuong tuy y).

A
G =

4.3. P dé diéu khién caa co cau:

Trong thuc té diéu khién hoat dong cua tay may, tir khi nhan duoc tin hiéu
vé dinh vi va dinh huéng caa diém tac dong cudi tai mot diém cua quy dao, cho
t6i khi diéu khién dé dat muc tidu 6. Robot phai thuc hién hoat dong trong khoang
thoi gian nhat dinh. Thoi gian d6 bao gom thoi gian tinh toan cho cac théng sb
diéu khién va thoi gian thuc hién di chuyén. Tong thoi gian nay goi 1a thoi gian
diéu khién. Qua thong sé diéu khién cd thé xac dinh mac do kho, dé cua diéu
khién.

4.4, Céc thong sé ky thuat ciia robot cong nghiép:

Hé truyén dan dong duoc ghi r6 1a thay luc, khi nén, dong co dién,... Hé diéu
khién duoc xac dinh theo chu ki, theo vi tri hoic theo chu tuyén. Sai s6 dinh vi
ctia ban kep (mm) 1a do sai léch giira vi tri thuc so véi vi tri yéu cau. Mic chinh
xéac thap ( A >+ 1 mm ) ap dung cho céc loai robot van chuyén, phun phu,wv...
Mtrc chinh xac trung binh (0.1 mm < A <1 mm ). Thich hop cho céc viéc nhu
Iip rap co khe ho, van vit, han hd quang, vv... Mirc chinh xac cao ( A < 0.1 mm)
dung khi do luong, l4p rap khit,vv...

Bang 2.2 Cac théng so ky thudt co ban:

Théng s6 k¥ thuat Gia tri

S6 bac tu do -
Tai ndng kg
Gia tri bién khép (min, max)

* Khop quay rad

« Khdp tinh tién mm
Van toc dai toi da mm/s
Van téc goc ti da rad/s
Tam véi mm
Tam cao mm
Sai s6 dinh vi + mm
D6 chinh xac lap lai mm
Hé din dong -
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5. Phén loai robot cdng nghiép:
5.1. Phén loai theo dang hinh hoc cia khéng gian hoat déng:

Dé dich chuyén khau tac dong cudi ciing cia robot dén vi tri cua dbi tuong
thao tac dugc cho trudc trong khong gian 1am viéc can phai c6 ba bac chuyén
dong chuyén doi hay chuyén dong dinh vi (thuong dung khép tinh tién va khép
quay loai 5). Nhitng robot cong nghiép thuc té thuong khong sir dung qua bén bac
chuyén dong chuyen doi (khong ké chuyen dong kep cua tay gap) va thong thuong
véi ba bac chuyén dong dinh vi 1a du, rat it khi sir dung dén bdn bac chuyén dong
dinh vi. Robot dugc phan loai theo su phdi hop giira ba truc chuyen dong co ban
réi sau do duoc bod sung dé mé rong thém bac chuyén dong nham ting thém do
linh hoat. \Viing gi6i han tim hoat déng caa robot dugc goi 1a khéng gian 1am viéc.

5.1.1. Robot toa d6 vudng goc:

Hinh 2.12 Nguyén Iy hoat déng, khong gian 1am viéc va so do déng hoc cia
robot toa dé vubéng goc.

5.1.2. Robot tga d9 tru:

Hinh 2.13 Nguyén Iy hoat déng, khong gian 1am viéc va so dé déng hoc cia
robot toa do tru.
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5.1.3. Robot toa d$ cau:

-
{

Hinh 2.14 Nguyén ly hoat dong, khéng gian lam viéc va

so' do déng hoc cua robot tog dé cau.

5.1.4. Robot khép ban I&:

Hinh 2.15 Nguyén ly hoat dong, khéng gian lam vigc va
so do dong hoc cua robot lién két ban 1é.
5.2. Phan loai theo thé hé:

Tir trude deén nay, lich st phat trien cua robot cong nghiép da c6 cac giai
doan phat t[ién cu thé tuy thudc vao su phat trien ctaa khoa hoc cdng nghé. Phan
loai theo thé hé ciling chinh 1a su phan loai theo sy phét trién ctua khoa hoc va céng
nghé.

5.2.1. Robot thé hé thit nhat:

Bao gdm céc dang robot hoat dong 1ap lai theo mot chu trinh khéng thay doi
(playback robots), theo chuong trinh dinh trude. Chuong trinh & day cling c6 hai
dang; chuong trinh “cting” khong thay d6i duoc nhu diéu khién bang hé thdng
cam va diéu khién véi chuong trinh c6 thé thay doi theo yéu cau céng nghé caa
moi trudng sir dung nho cac panel diéu khién hoac may tinh.
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Ddc diém:
« Str dung t6 hop cac co cau cam véi cong tac gidi han hanh trinh.
« biéu khién vong ho.
G0 thé st dung bang tir hoic bang duc 15 dé dua chuong trinh vao b diéu
khién, tuy nhién loai nay khong thay doi chuong trinh duoc.

« Str dung phé bién trong cong viéc gap - dat (pick and place).
5.2.2. Robot thé hé thi hai:

Trong trudng hop nay robot duogc trang bi cac bd cam bién (sensors) cho
phép cung cap tin hiéu phan hdi hd tro lai hé thong diéu khién vé trang thai, vi tri
khong gian cua robot ciing nhu nhitng thong tin vé moi trudng bén ngoai nhur
trang thai, vi tri cua dbi twgng thao tac, ciia céc may cong nghé ma robot phdi hop,
nhiét d6 ciia mdi truong, v.v... gilp cho bo diéu khién cé thé lya chon nhitng thuat
toan thich hop dé diéu khién robot thuc hién nhiing thao tac xir Iy phu hop. Noi
cach khéc, day ciing 1a robot v&i diéu khién theo chwong trinh nhung c6 thé tu
diéu chinh hoat dong thich ing vai nhiing thay doi ciia méi truong thao tac. Dang
robot véi trinh do diéu khién nay con duoc goi 1a robot duoc diéu khién thich nghi
cap thap.

Robot thé hé nay bao gom cac robot sir dung cam bién trong diéu khién
(sensor - controlled robots) cho phép tao duoc nhitng vong diéu khién kin kiéu
Servo.

Ddc diém:

« Biéu khién vong kin cac chuyén dong cua tay may.

« Co thé tu rarquyé’t dinh lya chon chuong trinh dap tng dua trén tin hiéu
phan hoi tir cam bién nho cac chuong trinh da duogce cai dat tur trudc.

» Hoat dong cua robot 6 thé 1ap trinh duoc nhd cac ¢éng cu nhu ban phim,
pa-nen dicu khién.

5.2.3. Robot thé hé thir 3:

Pay 1a dang phét trién cao nhat cua robot tu cam nhan. Céc robot ¢ day duoc
trang bi nhitng thuat toan xt ly cac phan Xa logic thich nghi theo nhing thong tin
va tac dong cua mdi truong 1én ching; nho do robot ty biet phai lam gi d€ hoan
thanh dugc cong viéc da duogc dat ra Chq ChL'lng. Hién nay cling da c¢6 nhiéu cong
bo vé nhitng thanh tyu trong linh vuc diéu khién nay trong cac phong thi nghiém
va dugc dua ra thi truong dudi dang nhirng robot giai tri co hinh dang cua cac
dong vat may.

Robot thé hé nay bao gom céc robot duoc trang bi hé thong thu nhan hinh
anh trong dieu khién (Vision - controlled robots) cho phép nhin thay va nhan dang
cac doi tuong thao tac.

Ddc diém:
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« C6 nhitng dic diém nhu loai trén va diéu khién hoat dong trén co so Xt ly
théng tin thu nhan dugc tir hé thong thu nhan hinh anh (Vision systems - Camera).

« C6 kha nang nhan dang ¢ mirc 6 thap nhu phan biét cac ddi twong ¢ hinh
dang va kich thudc kha khac biét nhau.

5.2.4. Robot thé hé thir tu:

Bao gém céc robot sir dung cé4c thuat toan va co ché diéu khién thich nghi
(adaptively controlled robot) dwoc trang bi budc dau kha nang lya chon cac dap
ng tuan theo Mot mo hinh tinh todn xéac dinh truéc nham tao ra nhiing tng xu
phu hop véi dicu kién cua moi treong thao tac.

Ddc diém:

« C6 nhitng dic diém tuong ty nhu thé hé thir hai va tht ba, ¢d kha nang tu
dong lua chon chuong trinh hoat dong va lap trinh lai cho cac hoat dong dua trén
cac tin hiéu thu nhan duoc tir cam bién.

« Bo diéu khién phai c6 bo nhé twong d6i l6n dé giai cac bai toan tdi uu voi
dicu kién bién khong dugc xac dinh trudc. Ket qua cua bai toan s€ la mot tap hop
cac tin hi¢u diéu khién cac dap tng cua robot.

5.2.5. Robot thé hé thir nim:

La tap hop nhitng robot duoc trang bi tri tu¢ nhan tao (artificially intelligent
robot).

Bdc diéem:
« Robot dugc trang bi cac ky thuat caa tri tué nhan tao nhu nhan dang tiéng

noi, hinh anh, xac dinh khoang cach, cam nhan di twong qua tiép xuc, v.v... dé
ra quyét dinh va giai quyét cac van dé hoac nhiém vu dat ra cho no.

 Robot dugc trang bi mang Neuron c6 kha nang tu hoc.

* Robot dugc trang bi c4c thuat toan dang Neuron Fuzzy/Fuzzy Logic dé tu
suy nghi va ra quyet dinh cho cac ung xur tvong thich véi nhiing tin hi¢u nhan
duoc tir moi truong theo nhing thuat toan toi wu mot hay nhiéu muc tiéu dong
thot.

~ Ngoai nhiing cach phan loai néu trén, con c¢é kicu phan loai theo nguon dieu
khién hay nguon dan dong. Bang dudi déy cung cap thém thong tin d€ phan loai
tay may va robot mét cach chi tiét hon.
6. Gigi thiéu cac robot cong nghiép:

Hién nay cd rat nhiéu loai robot trén thi trudng nhung ndi bat nhat co céc
hang nhu sau: Yaskawa, ABB, FANUC, Kuka, Kawasaki, Nachi-Fujikoshi,

Epson, Staubli, Comau, Adept Technology Inc.... Tuy nhién ching toi chi gidi
thiéu hai hang robot lam dai dién la ABB va ED.

6.1. Robot ABB IRB 120:
Vung hoat dong va gidi han quay cua robot
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Hinh 2.16 Vung lam viéc cua robot ABB IRB120
Bdng 2.3 Dinh nghia viing di chuyén va lam viéc cia cac truc

Vitri di chuyén | Dang di chuyén Gi6i han di chuyén
Tryc 1 Xoay +165° t6i-165°
Truc 2 Xoay +110° t6i-110°
Truc 3 Xoay +70° 161 -90°
Truc 4 Xoay +160° t6i-160°
Truc 5 Xoay +120° t6i-120°
Truc 6 Xoay +400° t61-400°

Cach nha phanh caa Robotbang ndt nha phanh.
- Chd'y khi nha phanh chac chan

rang nguon dién dang duoc cap. "5’;

- Swc nang cua tay may co thé lam Y
ban bj thuong hoac lam hong céac ‘
thiet bi dat gan tay may. \

- Nhan nat nha phanh A trén tu \ N~
diéu khién IRC5 compact cac A (/.; AN
phanh di¢n tir trén cac dong co Ny

servo s€ nha ra.
Hinh 2.17 Nt nhd phanh an toan cua ti diéu khién
Giéi thiéu vé Flexpendant

Flexpendant Ia thiét bi diéu khién va 1ap trinh bang tay voi man hinh cam
ung lon: 7.7 inch va 640x480 pixels va ngudoi s dung thuan tay phai hay tay trai
déu co thé str dung.
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Flexpendant bao gdm man hinh cam &ng mau, nat dirng khan cip, cac phim
truy cap nhanh do nguoi dung thiét 1ap, cac phim chay chwong trinh, joy stick 3
truc dé di chuyén Robot. VV&i Flexpendant thé hé méi con ¢ phim tat chon céach
di chuyén theo tirng truc hoic theo truc toa do.

Dirng khan cap

Man hinh cam &*rng mau /
X 4 phim truy xuat nhanh

— Do ngudi dang thiét 1ap

-—

joy stick 3 truc

4 phim chay chwong trinh
o chay
T @ chay toillai
(o) dirng chwong trinh

Hinh 2.18 Giao di¢n trén man hinh Flexpendant
Pé vao danh muc chinh ta kich chon “ABB” ¢ géc trai trén ciing man hinh

= ABB Danh muc chinh

A.' Coursetys tem(SEARIVETWG 529 ) m‘rv—lm\)

TR Irouts and Outpats Backup and Restore
R

1B~ Production window
\'21 Program Data

'\— Program Editor

Calration
Control Panel
Evort Log
Help

Lok Screen

Operator Window

Systom Info
Restart

(CHT T T 2 Y

B

Hinh 2.19 Chon danh muc chinh trén man hinh
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ABB danh muc

- Thanh trang thai
Main menu

tAuJ (oo s 1 1. )
O 0

J
AR Mk e e U Wt W 0 2 o EY

s et vy W@ M v -

VERSION: 1
LANGUAGE: ENGLISH

MODULE MainModule
CONST robtarget pilO :« [[515.00,0.00,712.00)
PROC maan ()
- CecPen’
sSquare;
LeavePan:
ENDPROC

Ty
= Bt = Dabem L0

25

Giao dién cira s0, c6
thé chuyén doi gitra
cac cwra sb Truy cap nhanh
Hinh 2.20 Giao dién lam viéc trén man hinh

Lam viéc chung giita Flexpendant va RobotStudio©"i"®

Onire
POt read JaTTe BeCwes 30 th

b .3
e LQ
Tap Grast te slw this, Duny te disaiiow S
Grant 2 oy |

Waiting for Grant From Operator =

(’i Wait for the operator to grant your request on the teach
pendant unit, or press Cancel

s

Hinh 2.21 Lam viéc chung giza man hinh va may tinh

Kich hoat thiét bi
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Cong tic kich
hoat thiét bi

Hinh 2.22 Kich hogt thiét bi bang tay
C6 3 vi tri & nat kich hoat thiét bi
O ché @6 tu dong: nat kich hoat bi dong
O ché do bang tay :

- Vj tri dau va cudi khdng thé kich hoat robot
- Vi tri gitra kich hoat robot
6.2. Robot ED 7271

INTELLIGENT ROBOT TRAINER
ED-7271

Hinh 2.23 M0 hinh robot ED 7271

_Robot ED 7271 dugc san xuat tai Han Quac, 1 loai robot thong minh va c6
nhiéu tng dung trong giang day. Bao gom:

- 10 loai cam bién, 3 loai mo dun truyén dong va 4 mod dun tng dung can
thiét cho robot théng minh.

- Hé thdng cau trac d& nam bét dya trén tri tué nhan tao cua robot.

- Céc vi du phong phu tir trinh d6 thap dén cao.

- D@ lap dat mo dun boi thiét bi kep.

- Biéu hién truc quan, d6 hoa ciia mdi két qua caa cam bién.

- Giao dién USB tc do cao(480Mbps).
6.3. Robot ED 7270:
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Hinh 2.24 Robot ED 7270
Dac tinh
Hiéu sau veé robot théng minh va timg budc thuc hanh
Cac ung dung thay ddi thdng qua cac chirc nang cua ZigBee va bo doc RFID
Nhan dang vi tri va huéng di chuyén cua robot
Noi dung dao tao cd thé thay doi théng qua ngén ngir dbi thoai (chuong

trinh)

Xt Iy hinh anh bing camera USB Fan/Tilt

Thiét ké than thién va co thé tuong tac véi nguoi

Thiét bi 1y tuéng cho thuc hanh mang noi bo

Céc thi nghiém an ninh ndi bo st dung chirc nang an ninh tu dong

Piéu khién robot API sir dung ngdn ngit lap trinh Visual C++ va céc chuc

nang diéu khién cua Visual Basic Scripter (VBS)

Pin Lithium lon — thu nho kich thudc va tang thoi gian sir dung
Phu kién theo kém gom:

Ngudn cung cap DC (Gém ca cap dé nap dién)
Hop dung Robot (chat liéu nhém)

CD phan mém theo luu d6 thuat toan

Piém truy cap Wireless

CAU HOI PANH GIA KET QUA HQC TAP BAI 2:
Céau 1: Phan loai robot cbng nghiép?

Cau 2: Trinh bay cu tao chung cuaa robot cong nghiép?
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Cau 3: Trinh bay cu tao robot ED 7270 va ED 72717
Cau 4: Trinh bay cu tao robot ABB 120?

Cau 5: Tinh sé bac tu do cua robot ABB IRB120 tai xuwdng thuc hanh theo cong
thire da hoc?
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BAI 3
CAC CHUYEN PONG CO BAN CUA ROBOT CONG NGHIEP
Ma bai: MP30 -3
Gioi thiéu:
~ Dé cd thé diéu khién robot chuyén dong thi nguai hoc can nam rd kien thirc
vé chuyén dong co ban cta robot, cac két cau dién hinh caa robot cong nghiép.
Muc tiéu:

- Trinh bay duoc ciu tao, nguyén Iy hoat dong cua cac loai khap ding trong
robot cdng nghiép.

- Diéu khién robot ABB IRB 120 xoay theo c4c truc va theo dung cu lam
VIEC.

- Ren luyén tinh ti mi, chinh xac, an toan va v¢ sinh cong nghiép
Noi dung chinh:
1. C4c khai niém ban dau:

Can Iam r6 khai niém chuyén dong cua robot khéc véi khai niém robot co
kha nang chuyén dong (tic robot di dong).

Chuyen dong cua robot la kha nang di chuyén, xoay tré cta cac khop va cac
khau dé thuc hién cac thao tac theo yéu cau cia ngudi sir dung. Chuyén dong nay

xay ra trén ban than robot gop phan hinh thanh nén viing 1am viéc va do du phong
cho robot.

o ciin

Cor chu cd tay
(gim cac khép 4, 5, &)

Hinh 3.1 Khd ndng chuyén déng cua robot

Robot ¢6 kha ning chuyén dong 1a noi dén kha ning di chuyén cua robot tir
noi ndy sang noi khac. Hién nay robot co rat nhieu cach di chuyén nhu: di chuyén
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bang béanh xe (banh tron, banh xich, banh Omni..), bang chan (6 chan, 4 chan, 2
chan..).

Hinh 3.2 Robot cd khd néng chuyén dong bang chan
2. C&c chuyén dong co ban:

Trén co s Cac loai khép co ban dugc s dung trong robot cong nghiép gom
khép quay va khap tinh tién ma ta ¢ cac chuyén dong co ban tuong ty la chuyén
dong quay va chuyén dong tinh tién. Tuy thuoc vao s6 khau va sy to hop céc
chuyén dong ma tay may c6 céc két cau khac nhau véi ving 1am viéc khéc nhau.

2.1. Chuyén ddng tinh tién:

Chuyén dong tinh tién theo hudng x, ¥, X trong khong gian Pé Cac, thong
thuong tao nén cac hinh khdi, cac chuyén dong nay thuong ky hiéu la T
(Translation) hoac P (Prismatic)

P,
S e

| L

| "

-
ik
| '\..\II
i,

Khép tinh tién (P)

Hinh 3.3 Chuyén ddng tinh tién teo viing lam viéc hinh khai hop.
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2.2. Chuyén dong quay:

Chuyén dong quay quanh cac truc X, y, x ky hiéu 12 R (Rotation). Chuyén
dong nay thuong duoc sir dung dé ting do du phong cho robot. Chuyén déng quay
trong khéng gian tao nén cac ving lam viéc cé hinh tru hodc cau hoic cac khéi
cau 1ong vao nhau.

R.T.T

Q

Khép quay (R)

R.R.R

Hinh 3.4 Mgt sé viing 1am viéc khi robot c6 siz dung khop quay.
3. Mot sé két cau dién hinh:

Cac két cau cua nhiéu tay may duoc phong theo ciu tao va chic ning cua
tay nguoi. Tuy nhién, ngay nay tay may duoc thiét ké rat da dang, nhiéu canh tay
robot ¢ hinh dang khéc xa canh tay ngudi. Trong thiét ké va s dung tay may,
ching ta can quan tam dén cac thong so hinh — dong hoc, 1a nhitng thdng sé lién
quan dén kha niang 1am viéc ctia robot nhu: tim v&i, s6 bac tu do, d6 cing virng,
luc Kkep,...

Céc ket cau thuong gap cua robot 1a robot kiéu toa do e Cac, toa do try,
toa do cau, robot kieu SCARA, hé toa do goc,...

3.1. Robot cé dinh trén nén dung hé toa d Pé C4c va toa dé tru:

Dic trung cta phan tao ra toa do tru 12 két cau dan hudng theo phuong thang
dung, dé phan canh tay c6 tim véi thay doi trong mot pham vi hep vira c6 kha
nang thay d6i cao do cua mat phang lam viéc, néu khong ké cac bac tu do khac
viing lam viéc tao ra boi két cdu nay chi la mot hinh chit nhat huéng tam trong
mat phang thang dang. Mt tru duoc tao ra toan b hoic mot phan tuy theo két
céu co khi cy thé nho chuyén dong quay toan bo phan din huéng thang ding.
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Hinh 3.5 B4 tri robot co dinh trén nén dung hé toa dé tru
3.2. Robot ¢cé dinh trén nén ding hé tea dd cau:

Khép Cau dugc tao thanh tir ba khép quay c6 duong tam giao nhau, dién
hinh cho két cau nay la co tay robot kiéu cau:

=0y
L

Hinh 3.6 Cé tay robot kiéu cau

Co cau c6 ba bac tw do voi truyén dong vi sai khir khe h bo truyen, moi
mot chuyen dong chap hanh la hé qua cua viéc tong hop chuyén dong tir hai
ngudn cung quy luat truyén téi cd tac dung tao ra chuyen dong van ngugc nhau
hai khéu dong truc. Ba chuyén dong c6 bn khau nén 1,23, B) Tam cua khop
cau la giao diém cua 8 banh ring con nhu luge dd. Bé két cau nay lam viéc can
c6 phan dong mach mang cac co cau Vi sai nira.

37



Hinh 3.7 cdu tao khép cdu

Phuwong phap tao ra toa do cau thir hai, la két hop hai chuyén dong quay tring
tdm va mot chuyén dong tinh tién hudng kinh qua tim quay do.

3.3. Robot treo:

Robot treo duoc Iap va chuyén dong trén cac duong ray trén khong, wu diém
cua ching 1a khong chiém dién tich san xuat, it can tro hoat dong cua céc thiét bi
khac va c6 ving lam viéc rong. Cac robot treo c6 thé van chuyén nguyen vat liéu,
thiét bi trong timg phén xudng hoac gitta cac phan xuong. Chung co thé phuc vu
nhiéu thiét bi khac nhau trong day chuyen c6 thé st dung chiing vao viéc lap rap,
phun son hoic han...Cac robot treo c6 thé phan ra hai loai, chuyén dong theo mot
phuong (kiéu paling), hoic chuyén dong theo hai phuong (kiéu cau truc).

Hinh 3.8 Robot treo trong thuc té.
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3.4. Robot cd kiéu diéu khién thich nghi:

Robot thich nghi la robot cé kha niang tu phan tng c6 loi truéc nhitng dién
bién bat lgi ctia moi trudng ma ngudi l1ap trinh khong ludng trude dugc, hé didu
khién cua robot treo thuong duoc xay dung trén co sé diéu khién mo. Su phan
ring cuia robot dya vao céc thdng sé do duoc ciia moi trudng, vi du vi tri, tinh chét
vat Ii cua ddi twong, hodc dya vao trang thai cac co ciu trong robot. Trong trudng
hop nay chuong trinh diéu khién chi dinh huéng so bo cac hoat dong cua robot,
chinh n6 s& phai tim hiéu va chinh xac hda cac hoat dong ctia minh trén co sé
phan tich cac théng tin thu nhan duoc tir moi truong. Nho kha nang thich nghi ma
robot kiéu nay cé thé lam duoc nhitng viéc ma robot thong thuong khdng lam
duogc, chang han tim kiém, lap rap, thay doi luc kep phu hop...Phan 16n cac robot
thong thudng déu co thé tro thanh robot thich nghi néu trang bi cac sensor dé thu
nhan céc théng tin vé moi truong, chuong trinh phan tich thong tin thu duoc va ra
quyét dinh véi thong tin thu duoc.

Céc robot sau ddy c6 thé cam nam duogc nhitng vat khac nhau vé hinh dang
va kich thuac la do cam bién lyc gan vai ngdn tay dicu khién.




Hinh 3.9 Cac dang robot c6 kiéu diéu khién thich nghi
4. Piéu khién mé hinh robot ABB IRB 120
4.1. Piéu khién xoay theo cac khép:

Tu ABB danh muc, chon Jogging

Qhé d6 Jogging cho phép diéu khién cac khop thay ddi gia tri dé dua canh
tay dén dung toa do lam viéc.

E HotEdit b Backup and Restore

a Inputs and Outputs f ” Calibration

JDggin/ f Control Panel

% Production Window %j Event Log

% Program Editor B FlexPendant Explorer
Program Data (% System Info
o~

:f;f}-' Production Manager

L

B PobhotWare Arc
ﬁg Logout

Hinh 3.10 Giao dién trén man hinh diéu khién

Xuat hién giao dién dich chuyén, dieu khién cac khop theo huong dan trén
man hinh. Co tat ca 6 khdp, moi lan diéu khién dugc khép 1,2,3 va 4,5,6.
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‘l .. .. p = MManual MMokors OFF E_Ei
rY/ J7 ) || 14_5386(CN-L-0311311) stopped (Speed 100%) -% ><
l:% Jogging
— Tap a property to change it — Position
MMechanical unit: ROB_1... 1: 00 °©
Absolute accuracy: Off 2: -17.3 °©
3: 0.0 ©
MMotion mode: Axis 1 - 3... 4: 0.0 ©
. 5: 0.0 ©
Coordinate system: World... 6 0.0 ©
Tool: toolO...
work object: wobijo... Position Format...
Payload: loado... — Joystick directions
Joystick lock: MNone... @ (32 @3
Increment: MNone... 2 1 3
Align... Go To... Activate...
-.-_"-';a Jogaging @E

Hinh 3.11 Giao dién diéu khién quay theo cac khép
Piéu chinh robot xoay theo 6 khdp nhu chi dan trén man hinh.
4.2. Piéu khién xoay theo dung cu lam viéc:
Trong giao dién man hinh 1am viéc. Chon dung cu can thao tac.

Ak I ER e Manual Motors OFF % x
FSIPRp =5 | 14_s38B{CN-L-0311311) Stopped (Speed 100%)

L—r% Jogging - Tool
Current selection: tool0

Select an item from the list. Tap and hold to edit.

Tool Name | Module 1to6of 7
tBinzelWwH155 RAPID,/T_ROB1/Tool_data
thinsePPalu RAPID/T_ROB1 /Tool_data
RAPID/T_ROB1/BASE
tPKIZ250 RAPID,/T_ROB1,/Tool_data
HPKIS00 RAPID/T_ROBI1,/Tool_data
tPSF315R RAPID/T_ROB1,/Tool_data
New... oK Cancel

Hinh 3.12 Lya chon dung cu trén man hinh

C0 hai ché @6 dich chuyén cho dung cu:

Thang: Robot di chuyén thang trong khéng gian, phu thudc vao hé toa do da
chon.
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Xoay: Su xoay d6i hudng cua cong cu. Su dinh hudng cia céng cu phu
thudc vao hé truc toa do da chon.

4.3. Piéu khién tong hop:

Theo yéu cau cua gido vién hudng dan, hoc sinh s& két hop diéu khién
robot thuc té dich chuyén theo cac khédp hoac dich chuyén theo dung cu.

TAA ™oiee

& <

Hinh 3.13 Bé mé hinh robot ABB IRB 120 trong thzc hanh
CAU HOI PANH GIA KET QUA HQC TAP BAI 3:
Cau 1: Trinh bay cé4c chuyén dong co ban trong robot?
Cau 2: Trinh bay céc két cau dién hinh cua robot trong cdng nghiép?

Cau 3: Diéu khién cénh tay robot ABB quay theo céc truc va quay theo dung cu
lam viéc.
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BAI 4
PHUONG TRINH PONG HQC VA PONG LUC HQC CUA ROBOT
Ma bai : MP30 -4
Gioi thiéu:
D& tim hiéu va tinh toan vé robot thi ngudi hoc can nam rd nhing kién thuc,

phuong trinh dong hoc, dong luc hoc lién quan dén robot.
Muc tiéu:

- Trinh bay duoc phuong trinh dong hoc thuan va dong hoc nghich cuaa robot.

- Giai dugc hé phuong trinh dong hoc cua robot.

- Trinh bay duoc phuong trinh dong luc hoc cuia robot.

- M0 phong cac phuong trinh trén may tinh chinh xac.

- Ren luyén tinh ti mi, chinh xac, an toan va vé sinh cdng nghiép
Noi dung chinh:
1. Phwong trinh dong hoc thuan:

1.1. DAan nhap:

Bat ky mét robot nao ciing c6 thé coi 1a mot tap hop cac khau (links) gan lién
véi cac khép (joints). Ta hiy dat trén moi khop cia robot mot hé toa do. Sir dung
cac phép bién doi mot cach thuan nhat cd thé mé ta vi tri twong ddi va huéng giira
cua hé toa d6 nay. DENAVIT.J d3 goi bién ddi thuan nhat mé ta quan hé gitra mot
khau va mot khau ké tiép 1a mot ma tran A. No6i don gian hon, mot ma tran A 1a
mot md ta bién do6i thuan nhat bai phép tinh tién trong d6i gitta hé toa do cua hai
khau lién nhau. A; mé ta vi tri va huéng cua khau dau tién; A, md ta vi tri va
hudng cua khau thr hai so voi khau thir nhat. Nhu vay vi tri va huéng cua khau
tha hai so véi hé toa d6 gbe dugc biéu dién bai ma tran:

T1 = Al.Az
Ciing nhu vay, A; mo ta khau thir ba so véi khau thir hai va:
T3=A1.A2.A3 vv....

Ciing theo Denavit, tich ctia cac ma tran A duoc goi la ma tran T, thuong co
hai chi so: trén va dudi. Chi s trén chi hé toa do tham chiéu toi, bo qua chi sb
trén néu chi sé d6 bang 0. Chi sé dudi thudng dung dé chi khau chap hanh cudi.
Néu mot robot cé 6 khau ta cé:

T6 = Al.Az.Ag.A4.A5.A6
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Hinh 4.1 — Cdc vecto dinh vi tri va dinh hwong cua ban tay may

Ts MO ta mbi quan hé vé hudng va vi tri caa khau chap hanh cubi ddi véi hé
toa d6 goc. Mot robot 6 khau cé thé cd 6 bac tu do va cé thé duoc dinh vi tri va
dinh hudng trong truong van dong cua nd (range of motion). Ba bac ty do xac
dinh hudng va vi tri va dinh huéng thuan tdy va ba bac tu do khac xac dinh hudng
mong mudn. Te s& 1a ma tran trinh bay ca huéng va vi tri cia robot. Hinh 4.1 mo
ta quan hé d6 véi ban tay may. Ta dat goc toa do ciia hé mo ta tai diém giira cua
cac ngon tay. Goc toa do nay duoc mo ta bai vecto p (xac dinh vi tri cua ban tay).
Ba vecto don vi m0 ta hudng cia ban tay dugc xac dinh nhu sau:

e Vecto c¢6 huéng ma theo d6 ban tay s& tiép can dén dbi twong, goi 1a vecto
a (approach).

e Vecto co6 hudng ma theo d6 cac ngédn tay ctia ban tay nam vao nhau khi
cam nam doi tuong, goi la vecto o (Occupation).
e Vecto cudi cung la vecto phap tuyén (normal), do vay ta co:

n=oxa

Chuyén vi tri Te nhu vay s& bao gdm céc phan ti :

]-I X OA I'.1. .FI:G
T,= n, 0O, a P,

n, 0, a p

0 0 () 1

Tong quat, ma tran T c6 thé biéu dién gon nhu sau:

T Ma trin dinh hudng R | Vectovitrip
" 00 0 | 1

Ma tran R c6 kich thuéc 3x3, 1a ma tran truc giao biéu dién hudng cua ban
kep (khau chap hanh cubi) ddi voi hé toa do co ban. Viéc xac dinh hudng cua
khau chap hanh cudi con c6 thé thuc hién theo phép quay Euler hay phép quay
Roll, Pitch, Yaw.
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Vecto diém p c6 kich thudc 3x1, biéu dién mdi quan hé toa do vi tri cua goc
toa d6 gan trén khau chap hanh cudi doi véi hé toa do co ban.

1.2. B#é thdng sé Debavit — Hartnberg (DH) va bai toan #ng dung:

Mot robot nhiéu khau cau thanh tir cac khau néi tiép nhau théng qua céc khop
dong. Goc chuan (Base) cua mét robot 1a khau so 0 va khong tinh vao so cac khau.
Khau 1 noi vai khau chuan boi khép 1 va khong ¢ khép ¢ dau mat cua khau cuoi
cung. Bat ky khau nao ciing dugc dac trung boi hai kich thudce :

D6 dai phap tuyén chung: a,

GAc gifta cac truc trong mat phang vudng goc Vi a, : an.

Thong thuong, ngudi ta goi a, 1a chiéu dai va a, 12 goc xoan cua khau (Hinh
4.2). Pho bién la hai khau lién két vai nhau ¢ chinh truc cua khép (Hinh 4.3).

Iilhfrp n Khdép n+1,
s
'}{‘ n _,'";

% d ll-ll-

W f
!

Hinh 4.2 — Chiéu dai va gdc xoan cua 1 khau.

Khép n-1 | Khépn | Khdp n+1

i C ! :) E' I

L E|-__,__| [ u (u_j_::' E'n-l
Khéu n ;

Khiu n+1

Khiu n-2

Hinh 4.3 — Cac théng sé ciia khdu : 6, d, a va o
MGi tryc s& c6 hai phap tuyén vai nd, mdi phap tuyeén ding cho mdi khau
(truge va sau mot khap). Vi tri teong doi cua hai khau lién ket nhu the dugc xac
dinh boi dy la khoang cach gitra cac phap tuyen do doc theo truc khop n va 6, la
gOc gitra c&c phap tuyén do trong mat phang vudng goc vai truc.
dn va 0, thuong dugc goi la khoang cach va goc gitra cac khau.
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Hé md téd moi quan hé giza cac khau ta gan vao mai khau mét hé toa do.
Nguyén tac chung deé gan hé toa do lén cac khau nhu sau:

Géc cua hé toa do gan 18n khau thir n dat tai giao diém cua phap tuyén a, voi
truc khép tha n+1. Truong hop hai truc khép cit nhau, géc toa d6 s& dit tai chinh
diém cét d6. Néu cac khop song song véi nhau, goc toa do dugc chon trén khép
cua khau ké tiép, tai diém thich hop.

Truc z cia hé toa do gan Ién khau thir n dit doc theo truc khép tha n+1.

Trong truong hop cac truc khop cit nhau thi truc x chon theo tich vecto
ZXZ.,

~ Truong hop khdp quay thi 6, 1 cac bién khop, trong trudng hop khép tinh
tien thi d, la bien khép va a, bang 0.
C&c thong so6 an , an, dn, va 0, dwoc goi 1a b thong s6 DH.
Vi du 1: Xét mot tay may c6 hai khau phang nhu hinh 4.4:

Hinh 4.4 — Tay may c6 hai khau phang (v; tri bat ky).
Ta gan cac h¢ toa d9 1én cac khau nhu hinh v&: truc zo, z; Va z, vudng géc
vai to giay.
~ Heé toa do co s 1a OoXoyozo, chicu cua Xo hudng tir Op va dén Oy. Sau khi
thict 1ap hé toa d6 co sd, hé toa do O1x1y1z; ¢6 hudng nhu hinh v, O, dat tai tam
truc khop 2. Hé toa do O,xzy2z, cd goc O, dat tai dieém cuodi cua khau 2.

Bang thong sé Denavit-hartenbert ciia tay may nay nhu sau:

Khéun B, o, a, d,

] A’ ] a, 0
2 A" i i, 0

Trong d6 6; 1a cac bién khop (dung dau * dé ky hiéu céc bién khép).
1.3. Pac trung ciia cac ma tran A va bai toan &ng dung:

Trén co s6 C4c hé toa do da an dinh cho tat ca cac khau lién ket cua robot, ta
co the thiet lap moi quan hé gitra cac hé toa do noi tiep nhau (n-1), (n) boi cac
phép quay tinh tién sau day :

Quay quanh z,.; mot goc 0,
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Tinh tién doc theo z,.. mot khoang dj,
Tinh tién doc theo Xn.1 = X, mot doan a,
Quay quanh X, mot goc xoan oy
1.4. Xac dinh T6 theo cac ma tran A, va bai toan wng dung:
Ta da biét: Te = A1AAAAAs
Trong d6 T dugc miéu ta trong hé toa do gbc (hé toa do gin véi cac khau co

ban, c6 dinh cuaa robot). Néu mé ta Tg theo cac hé toa do trung gian tha n-1 thi:
6
n=1 Tﬁ = l_[ ‘4.‘
Trong truong hop tong quét, khi A
Xét quan hé cua robot va4i cac thiét bi
khac, néu hé toa do co ban cua robot
cO lién hé \(c’yi mot hé toa d6 nao do
boi phép bien doi Z, khau chap hanh
cuoi lai c6 gan mot cong cy, c6 quan

hé cu thé boi phép bien doi E (inh , 1Ox .
4.6) thi vi tri va hudng cua diém cuoi E

cua cong cy, khao sat hé ¢ hé toa do T X \

tham chiéu md ta boi X s& duoc xac ’

dinh boi : X = ZT4E Hinh 4.6 — Vit thé va robot

1.5. Trinh tu thiét 1ap hé phwong trinh ddng hoc cia robot:
Pé thiét 1ap phuong trinh dong hoc cua robot, ta tién hanh theo cac budc sau:
Chon hé toa dé co so, gan cac hé toa dé mé réng 1én céac khau,

Viéc gan hé toa do 1én cac khau dong vai tro rat quan trong khi xac 1ap hé
phuong trinh d6ng hoc ciia robot, thong thuong day ciing 1a budc khé nhat. Trong
thuc té, cac truc khép ciia robot thudng song song hoic vudng goc véi nhau, dong
thoi thong qua cac phép bién doi cia ma tran A ta cd thé xac dinh cac hé toa do
gan trén cac khau cuaa robot theo trinh ty sau:

Gia dinh mét vi tri ban d¢au (Home position) caa robot.
Chon géc toa do O, Os,.....
Cac truc Z, phai chon cung phuwong véi truc khap tha n+1.

Chon truc X, la truc quay cua Z, thanh Z,1 va goc cua Z, V6i Zy+ chinh la
an+1. N€U Z, va Zn+1 song song hoac trung nhau thi ta c6 thé can ctr nguyén tac
chung hay chon X, theo Xp.1.

Cac hé toa ¢6 Oxyz phai tudn theo qui tic ban tay phai.

47



Khi gan hé toa do 18n cac khau, phai tuan theo cac phép bién d6i cua ma tran
A,. D6 13 bbn phép bién doi: A, = Rot(z,0) Trans(0,0,d) Trans(a,0,0) Rot(x,a).
Nghla a ta coi h¢ toa do thir n+1 la bién d6i cua hé toa do thtr n; cac phép quay
va tinh tién caa bién ddi nay phal |a trong cac phép bién doi cuia A, cac thdng s6
DH ciing duoc xac dinh dya vao cac phép bién di nay. Trong qua trinh gan hé
toa do 1&n cac khau, néu xuat hién phép quay cua truc Z, dol VGl Zn+ quanh truc
Yn-1 thi vi trf ban dau cua robot d3 gia dinh 1a khong dtng, ta can chon lai vi tri ban
dau khéc cho robot.

Ldp bdng théng s6 DH (Denavit-Hartenberg) 0, de
Dwa vao cac thong sé DH xdc dinh cac ma trdn An Q—

Tinh cac ma trdn T VA Viét cdc phirong trinh déng
hoc cua robot

ip®

Vi du sau day trinh bay chi tiét cua cac budc khi
thict 1ap hé phuong trinh dong hoc cua robot:
Cho mét robot c6 ba khau, cau hinh nhu RRT nhu
hinh 4.7. Hay thiet 1ap hé phuong trinh dong hoc cua
robot. Hinh 4.7 — Robot RRT

B1 — Gin hé tea d 1én cac khau:

Ta gia dinh vi tri ban dau va chon goc toa do Op clia robot nhu hinh 4.8. Céc
truc z dat cung phuong véi cac truc khop.

Ta thay truc z; d3 quay tuong ddi mot
géc 90° so Véi truc zo, diy chinh 1a phép
quay quanh truc Xo mot goc az (phép bién
ddi Rot(xo, a1) trong biéu thac tinh Ay).
Nghia la truc Xo vubng goc vai zo va z;. Ta
chon chiéu cua xo tir trai sang phai thi goc
quay oq = 90° (Chleu duong nguoc chiéu
kim ddng ho). Pong thoi ta cling thay goc
O, d4 tinh tién mot doan doc theo zo, SO V&i
Oy, d6 chinh 1a phép bién d6i Trans(0,0,d;)
(tinh tién doc theo zo mot doan ds); céc truc
Yo VA y1 x4c dinh theo quy tac ban tay phai
(Hinh 4.8). Hinh 4.8 Gan cac hé toa dé Op va O,

Tiép tuc chon gdc toa d6 O, dt tring véi O vi truc khép thir ba va truc khop
thr hai cat nhau tai Oy (nhu hinh 4.9). truc z, cung phuong véi truc khorp thr ba,
tire la da quay di mot goc 90° so véi z; quanh truc y1; phép bién doi nay khong co
trong biéu thtc tinh A, nén khong dung duoc, ta can chon lai vi tri ban dau cua
robot (thay d6i vi tri cua khau thi 3) nhu hinh 4.9.

Theo hinh 4.9, O, van duoc dit trung véi Oy, truc z; c6 phuong thing ding,
nghia 1a ta dd quay truc z; thanh z, quanh truc x; mot géc -90° (tire 1a ap = -90°).
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bau cuoi cua khau thtr 3 khong co o_~T “

khop, ta dat O tai diém giita cua cac ngon % pa—

tay, va truc zs, X3 chon nhu hinh v&, nhu vay ds I

ta da tinh tién gdc toa do doc theo z; mot ds A

doan ds (Phép bién d6i Trans(0,0,ds)), Vi tp==

day 1a khau tinh tién nén ds 12 bién. -L%@ﬂf O-
Nhu vay viéc gin cac hé toa do 1én cac = 711 : -

khau cua robot da hoan thanh. Thong qua d, s

cac tich phan tich trén day ta c6 thé xac dinh 4 >0

duoc cac thong sé DH cua robot. i [ o | =

Hinh 4.9 Hé toa dg gen 18n céc khau
B2 — Lap bang thdng sé DH:

Khéu 0, o, a, d,
1 N 90 0 d,
2 9. -90 0 0
3 () 0 0 d;

B3 — Xac dinh cac ma tran A:
Ma tran A, c0 dang:

cos®  -sinfcosa  sinBsina 0

A= sin®@ cosBcosa -cosBsina U
0 sinot cosal d
0 0 0 1

B4 — Tinh cac ma tran bién d6i thuan nhat T:
e Matran?T; = As
e Ma tran 1T3 = A2.2T3

C, 0 -8 0 1 0 0 0 C, 0 -S, -S,%d;

Ts=1 S 0 C 0 0 1 0 0]=|8S8 0 C C*d
0 -1 0 d 0 0 1 ds 0 -1 0 0
0o 0 0 1 0 0 0 1 0 0 0 1

e Matran Ts=A; .'T3

C, 0 S 0 C: 0 -8 -S:*d;

T_:, = S| 0 —C] ] Sg 0 C;-_ C:*d;
0 1 0 d, 0 -1 0 0
0 0 0 1 0 0 0 |
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C|C3 —S| —C|S;‘_ -CISEd3
= S|dg C| —S]Sz -S]S}_dj
S, 0 Cs, C,dy+ d,

0 0 0 1

Ta c0 hé phuong trinh dong hoc cua robot nhu sau :

n, = C;Csy; n, = 8;C5; n.=35,

O, =-8;; O, =Cy 0. =10;

a, = -C;85; a, = -S;8>; a. = Cs;

Py = -C..'S_:ij Py = —S..'S_:ﬂ’r_z P = C;dj + Lf..','

(Ta co thé so bo kiém tra két qua tinh toan bang cach dua vao toa do vi tri p,
Py, Pz da tinh so vai cach tinh hinh hoc trén hinh vg).

2. Phwong trinh dong hoc ngworc:
Viéc giai bai toan dong hoc ngugc cua robot can thoa mén cac diéu kién sau:
Piéu kién ton tai nghiém:

Piéu kién ndy nham khang dinh: C6 it nhat mot tap nghiém (01, 02,...,06d;")
sao cho robot c6 hinh thé cho truéc.

(“Hinh thé” 1 khai niém m0 ta tuong minh caa vecto cubi T6 ca vé vi tri va
huéng).

Piéu kién duy nhit caa tap nghiém:

Trong khi xac dinh cac tap nghiém can phan biét rd hai loai nghiém :

Nghiém todn (Mathematical Solution): Cac nghiém nay thoa man céac
phuong trinh cho truéc caa T6.

Nghiém vat Iy (Physical Solution): la cac tap con ctia nghiém toan, phu thugc
vao cac gidi han vat ly (gioi han vé goc quay, kich thudc ...) nham xac dinh tép
nghiém duy nhat.

Viéc giai hé phuong trinh dong hoc ¢6 thé dugc tién hanh theo hai phuong
phap co ban sau:

Phuong phép giai tich (Analytical Method): Tim ra cac cong thuc hay cac
phuong trinh toan giai tich biéu thi quan hé gitra cac gia tri cua khdng gian bien
truc va cac thdng so khac cuaa bo théng so DH.

~ Phuong phép s6 (Numerical Method): Tim ra cac gid tri cua tap nghiém bang
ket qua ctia mot qua trinh lap.

3. Giai h¢ phwong trinh dgng hoc cua robot
3.1. L&i giai cia phép bién ddi Euler va bai toan wng dung:
Phuong trinh Euler mé ta huéng caa khau chap hanh cudi:
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Euler (®,08,w) = Rot(z, @) Rot(y, 8) Rot(z, y)

Ta co:
costhCosBcosy - sindsiny -cosCosbsiny - sindcosy  cos®sing 0
sintbCosbeosy — cos@simy  -sin®Cosbsiny + costheosy  sinbsing 0 | =

-sinf cosw sind sinw cosd 0
0 0 )] |

n, 0O, a, Px
ny, O, ay Py
n, 0O, a, P:
0 ( 0 ]

Lan luot cho c&n bang cac phan tir twong ¢ing cua hai ma tran trong phuong
trinh trén ta c6 cac phuong trinh sau:

n, = cos®@CosOcosy - sinsiny
n, =sin®CosOcosy + cosDsiny
n, = -sinf cosy
0y = -cos®CosBsiny - sindcosw
Oy = -sin®CosOsiny + cosPcosy
(’J; = s51nf sinw
a, = cosdsind
a, = sindsind
a, = cost
3.2. L&i giai cia phép bién déi Roll — Pitch — Yall va bai toan &ng dung:
Phép bién doi Roll, Pitch va Yaw dugc da duoc dinh nghia:
RPY(d.6,w)= Rot(z,®)Rot(y,0)Rot(x, y)
Viéc giai phuong trinh: T6 = RPY (D, 0, y) sé xac dinh dugc cac goc @, 6
va .
Céch giai duoc tién hanh twong ty nhu khi thuc hién 10i giai cho phép quay
Euler. Nhan Tg v&i ma tran nghich dao Rot(z, @), ta co:
Rot(z, ®)"'Ts = Rot(v,0)Rot(x, v)
4. Pong luc hoc cua robot:
4.1. Co hoc Lagrange véi cac van dé dong luc cia Robot:
Ham Lagrange cia mot hé thong nang luong duge dinh nghia:
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Trong do:
K 1 téng dong nang cua hé théng
P 14 tong thé ning

K va P déu 1a nhitng dai lugng v hudng nén cé thé chon bét ctr hé toa do
thich hop nao dé bai toan duoc don gian. Poi véi méot robot né n khau ta co:

=]

I va n

I i=1

K=

[N !

O day, Ki va P; la dong nang va thé nang cua khau thu i xet trong hé toa do
chon.Ta biét moi dai luong K va P; la mot ham so phu thudc nhiéu bien so:

i) va P, =P(g;, q;)

K, =K(q, g

Véi q; la toa do suy rong caa khép tha i. Néu khop thir i 1a khop quay thi g
la goc quay 05, néu 1a khap tinh tién thi g 1a do dai tinh tién d;.

Ta dinh nghia: Luc tac dyng Ién khau thu i (i =1, 2,..., n) véi quan niém la
lyc tongquat (Generalized forces), nd co the 1a mot lyc hoac mot momen (phu
thudc vao bien khap g la tinh tién hoac quay), dugc xac dinh boi:

d éL éL
F=o_
dt éq; dq;

Phuong trinh nay duocC goi la phuong trinh Lagrange - Euler, hay thuong
duoc goi tat la phuong trinh Lagrange.
4.2. Ham Lagrange va luc tong quat:

Ap dung ham Lagrange cho vi du trén, ta co:

L=(K,+K,)-(P,+P,)

L= %{ml +m,)dT 0] *%I'ﬂ:di{{%f +20,0, +03)+m,d,d, cosf, (0] +6,0,) +

+(m, + m, )gd, cosB, + m,gd, cos(6, +6,)
Khi tinh luc téng quét, cac bién cua hé: g1 = 01 va gz = 0;
Doi véi khau 1:

cL _ cL

— —T={m|+m:}d|:9|*m2d;;{9,+9:)+
cq, 08, )

+2m,d,d, cosf,0, + m,d,d, cos0,0,
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4.3. Phwong trinh dgng luc hoc:

Xét khau thu i cia mot robot ¢6 n khau. Tinh lyc téng quét F; cua khau thir i

v6i khoi lugng vi phan cua no la dm. Luc tong quat Fi dong vai tro rat quan trong

khi xay dung so d6 khoi dé thiét 1ap ham diéu khién cho robot c6 n bac tu do
Vdn téc cia mét diém trén robot:

Mot diem trén khau thir i dugc mo ta trong hé toa do co ban la
r=T.r
Trong d6: 'r la toa do cua diém xét d6i voi khau thi i, 'r khong thay doi theo

thoi gian. T; 1a ma tran chuyén d6i tir khau tha i vé hé toa do goc: Ti=A1Az...A
Nhu vay r la mot ham cuaa thoi gian t

4y

Qg >
z

Hinh 4.10 — Khdo séat toc dé cua vi khoi lirong di,
Tinh dong nang ciia Vi khoi lwong dm:

Ky hi¢u K la dong nang cua khau thtr i, dK; 1a dong nang cua vi khéi lugng
dm dat tai vi tri 'r trén khau tha i.

-\

i TT
—ler| 3P) —{ 'r.dm.'r ) q__.qk}

J=lk=1 CqJ qk

Va do d6, dong n?mg cua khau thir i sé la:

i T
[dﬂ=—ﬂ FT J v v dm). 2l q.9;
Khau i J=1 k=l i Khawi (.;E?

.‘\:

bat ma tran gia quén tinh:
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J. = [ r.'r dm
.K'ﬂ:f.'.'.' i
Y nghia "gia quan tinh" duoc sir dung vi khi thiét 1ap day du cac phan tir caa
ma tran J; ta c6 thé lién hé véi cac khéi niém "moémen quan tinh doc cuc" va trinh
bay cac phan tir cia Ji gibng nhu cac phan tir cia mémen quan tinh doc cuc. Ta
xét mdi quan hé nay nhu sau:

Theo nhu dinh nghia ta cé:

‘x'zdm [ ‘xdm
“yvizdm j ydm
‘2% dm J ‘zdm
["ﬂ‘rdm J ‘vdm J "zdm J dm

a

J‘ x*dm j ‘x'ydm
I ‘X' ydm [ 'y dm
|

J. = er.irfcfr?:i:Ji: . .
‘x'zdm J" V' zdm

Khaui

(] ey e,

Hinh 4.11 — M6 mé men qudn tinh doc cuc

Bay giod ta nhic lai mdé men quén tinh cuc doc caa mot vat thé bat ky nhu
hinh 4.11.

Theo dinh nghia ta co:
[ = [(_1-‘3 +z%)dm

I, = [x2 +z7)dm

-

[ = Jﬁ{xj + v )dm

Péi chiéu vai ma tran gia quan tinh J;, ta c6 thé trinh bay J; nhu sau:

"oty | | mx
‘IJ ‘_"x X -
I Im—]}_}_+]u I )
_i' — xy —2 zy my
1
I, + l_\,}_ -1,
[, [, - mz
i mx my mz m |

Nhu vay y nghia cta biéu trung J di 15.
Vay ta co:
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ml—

jml k=] i

Cudi cung, dong nang ctia Mot robot c6 n khau dugc tinh:
K=) K,
im]

Thé nding cia robot:

Thé nang cua khau thi i c6 khéi lugng mi, trong tam duoc xac dinh boi vector
ri (vector biéu dién trong tam caa khau i trong hé toa d6 co ban) la:

P=-m.g.r,=-m.g. T,

Trong d6, vector gia toc trong trudng g duoc biéu dién dudi dang mot ma
tran cot:

g | [ 0]

g, 0
£° g. B -98 |

0] | 0 |

Thé ning cua toan co cau robot n khau dong sé 1a:

= —im:gﬂ r
=]

Ham Lagrange:

Sau khi x4c dinh dong ning va thé ning ciia toan co ciu, ta ¢ ham Lagrange
cua robot cé n bat tu do:

ST T
c c T

ZZZTIJC‘E’ > S — 4 +—Zm gl'r

jm] fm) Fffr

Ching ta chi y rang, trong ham Lagrange van chua dé cap dén anh huong
ctia ngudn truyén dong (gébm cac phan tinh (stator) va phan dong (Rotor) cua dong
co dién).

Phuwong trinh dong luc hoc caa robot:

Ta d3 biét luc tong quat dat 1én khau thir i cia robot ¢6 n khau (phuong trinh
Lagrange — Euler):

Sau khi thiét 1ap ham Lagrange, v6i p = 1...n, ta tinh duoc:
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(p 12 chi s 1dn Iirot 1dy theo j va k)

= n i ! = =T N n i

oL =lZZTr‘ ol j o P N
Cq}? 2 iml k=l \ EqF CE:?& S 2 i=ml  ja=l W

Cubi cling, ta c6 luc tong quét caua khau p:

oq; " @q, )"

p_dd _a
P drd, &,

Dé cho gon, ta biéu dién:

F=J(q)§+C(q,9)g+G(q)

Trong do:
- Jthé hién tac dung caa quan tinh, 12 mot ma tran dbi xang (n x n)
- C thé hién tac dung cua lyc ly tam va Cariolis, 1a mot vecto (n x 1)
- G thé hién tac dung cua lyc trong trudng, ciing 1a mot vecto (n x 1).
- Pay la phuong trinh dong luc hoc caa robot.

Néu thém vao phuong trinh trén cac tic dung khac nhu: Fex déc trung cho
cac ngoai luc tac dung Ién truc, V dac trung cho hiéu irng ma sat, ta co:

F=J(q)q+C(q,9)g+G(q)+V(q)+ Fp
5. M0 phéng trén may tinh
Ung dung cai phép tinh toan da hoc, giai cac hé phuong trinh dong hoc trén
may tinh.
CAU HOI PANH GIA KET QUA HQC TAP BAI 4:

Cau 1: Cho robot cd cau hinh Vv
nhu hinh vé 4.12 : a,=0,3m.

a. Xay dung hé toa @6 cho 6. ds
cac khau. -

b. Xac dinh bang thong s )‘;\\
DH cho hé thong. /

Xac dinh vi tri cua tay robot
trong hé toa do goc khi 0,=30°; O @
0,=30°; d;=0,1m; d, khong dang )
Ké.

s

=F

Hinh 4.12
i |
Céau 2: Cho bang thong so6 DH, tim ma tran Al, A2, A3, T3 ?
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Khau 0, o, a, d,
1 0, 90 0 d,
2 0, -90 0 0
3 0 0 0 d,

Cau 3: Cho bang thdng sé DH, tim ma tran A4, A5, A6, 3T6 ?

Khau 0, o, a, d.
1 0,* -90" 0 0
2 0,* 90" 0 d,
3 0 0 0 d,*
4 0,* -90° 0 0
5 0% 90" 0 0
6 0" 0 0 0

Cau 4: Cho robot nhu hinh 4.13 hiy 1ap bang thong sé6 DH

Hinh 4.13

57



BAI 5
LAP TRINH UNG DUNG ROBOT TREN PHAN MEM
Ma bai: MP30 -5
Gioi thiéu:
Pé van hanh dugc robot, lap trinh duoc cho robot thi ngudi hoc can trang bi

nhitng kién thire lién quan dén viéc lap trinh va diéu khién robot, trong d6 ngén
ngt lap trinh 1a mot yéu to rat quan trong.

Muc tiéu:
- Cai dat dugc phan mém robot studio.
- Trinh bay duoc giao dién phan mém va chirc ning céac thanh cong cu.
- Tao dugc chuong trinh mai.
- Tao dung cu cho robot tr ban vé k¥ thuat.
- Lap trinh cho robot di chuyén.
- Ren luyén tinh ti mi, chinh xac, an toan va v¢ sinh cong nghiép
Noi dung chinh:
1. Giéi thiéu phan mém Robot Studio:

Phan mém RobotStudio 12 phan mém do hang robot ABB nghién citu va phét
trién. La san pham lap trinh offline hang dau trén thi truong. Phu:ong phép lap
trinh offline gidp giam rai ro bang céach truc quan hoa, dinh hinh cac giai phap va
bé tri trude khi robot thuc té duogc lap dat, diéu nay tao ra chat luong san pham
cao hon thong qua viéc dua ra cadc duong di chinh xac hon.

Uu diém cuia phan mém RobotStudio:

D& dang su dung dir lidu tir dang CAD bao gom: IGES, STEP, VRML,
VDAFS, ACIS va CATIA. Bang viéc sir dung céc dir liéu chinh xac nay, chuyén
gia lap trinh robot c6 thé dua ra chuwong trinh robot chinh x4ac va ¢ chat luong
cao.

C0 thé ty dong phét hién va canh bao cac chuyén dong gan dén nhiing vi tri
tai han vi thé cac do luong nay duoc sir dung dé tranh nhirng trang thai do.

C6 thé hoan thién toc do TCP, gia toc, diém téi han hodc c4c truc dé dat chu
ky hoat dong nhat dinh.

Ché do MultiMove: C6 thé van hanh mét ldc nhiéu robot 4o véi sy hd tro
cua MultiMove, cdng nghé IRC5 mai gitp van hanh nhiéu robot chi bang mot bo
diéu khién.

AutoPath: day la mot trong nhiig dic tinh tiét kiém thhoi gian cua
RobotStudio. Sir dung mé hinh CAD cua thiét bi s& duoc gia cong c6 thé ty xac
dinh cac vi tri robot theo mot duong cong nhat dinh chi trong vai phat, néu khdng
viéc nay co thé s& mat nhiéu gio, tham chi nhiéu ngay dé hoan tat.
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AutoReach: tu dong phan tich kha nang véi va co dac tinh hiru ich d6 1a giap
nguoi st dung dé dang chuyén dong robot hoac chi tiét xung quanh cho dén khi
tat ca cac vi tri co thé véi dén dugc. Bicu nay gilp kiém ching va toi uu hoa viéc
bo tri tram lam viéc chi trong vai phut.

2. Giao dién va chirc ning cac thanh cong cu:

2 ABB RobotStudio 5.15.02 -
Modeling Simulation Controller RAPID Add-Ins
H Save r: N
Create a new Station Empty Station
B saea ‘
. Empty Station j
3 Open E Creates an empty station. ‘

§ 2 Create
Station with Robot Controller

nfo Creates a station with a robot
system. Available robot models
are listed to the right.

Recent & RobotStudio will automatically

create a matching virtual

| controller
New

. Station with exi_obot Controller
Print % Creates a station and adds an

existing Virtual Controller to it

Share
Create a new RAPID Module
Online
RAPID Module File
Hel Creates a RAPID module file
210 and opens itin the editor
L Options

B3 Exit ‘

viy AN HRHD
) Power and productivity
Nl Atways show ltés poge on siartup for a better world™ " l' .'

Hinh 5.1 Giao dién bdt dau cia phan mém

2 ———

fol " e Exploring - 4BB RobotStudio 5.14.01 o & B
1% Home | Modelng  Simuston  offine  Onlne  AddIns s @f—+5
@ @ ﬁm ) E' Gij! o.g % [ Teach Target v e (IRB140_5_81_01) ~| (oo | @ 3D Settings ~
| | = | [ Teach Instruction workobiect | wobjo - B show/Hide -
BBB  Import | Robot Import  Frame | Target  Path  Other Multiye G Beeh 2 -
Ubrary ~ Library - System - | Geometry - 7 - - - Tool PKI_S00 - e 580 h T | ] View -
Buld Station Path Programming 5| Settings | Freshand 30 View
3 yout | PathsiTaigets | s x iewt | sox
T Exploring . frr ar_ar ar @
& IRB140_5.81_M - i+
of PKI_500_di_M2001
2 IRCS_Control Module 6
29 IRCS_DiiveMod.le
35 Torch Cleaner BRSLC_2
3 Objects
4 Output | Simulatin Watch | s x
Show messages fiom: All messages - Time Calegory A
() New station created 17ug 11 23958 P Gieneral
() Library has been replaced since stafion was saved: ABE Library\RobotsFiE140_5_81_D.islb 17ug 11 30358 i General
(i) Loaded stafion Exgloring successtul. 17Aug11 30359 PM General @
Movel~ * v1000 » 7100 » PKI 500 ~ \WObj:=wobj0~ | SelectionLevel - Snap Moder |UCS: Stakion ELUUU 0.00 000 Controler status: 0/0 —7

Hinh 5.2 Giao dién 1am viéc ciia phan mém.
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Bdng 5.1 C4c tab chic nang chinh.

Danh muc nhiing tinh nang nhu Open, Save, Print

File
V.V...
Xay dung tram, tao hé thong, duong dan chuong trinh,
Home o . ax
dat cac dé muc.
. Tao va nhom céc thanh phan, tao phan than, phép do
Modeling | 5 hoat dong CAD
. . Cai dat, cau hinh, diéu khién, theo dbi, ghi chép céc
Simulation A b
mo phong
Offline bong bo hoa, cau hinh va nhiém vu chi dinh cho

VIRTUAL CONTROLER (mach diéu khién a0)

Online Quan Ii mach diéu khién thuc

Add-Ins PowerPacs va VSTA

bay la mot tab tly thuoc theo ngir canh, the nay chi
Modify hién htru khi mot doi tuong dugc chon. NO liét ké
nhiing Iénh déc trung cho loai doi tugng do

Thanh cong cu truy cap nhanh

Pé truy cap nhanh téi nhitng 1énh va nhimng cai dat thong dung. Dé
thém 1 muc vao thanh céng cy, nhan chudt phai vao muc d6 va chon
add to quick access toolbar hoic nhan vao mii tén ké bén thanh
cdng cu va chon customize commands

Trinh duyét Layout va Path&Target

Trinh duyét Layout thé hién nhitng muc vat Iy cta tram nhu 13 robot
va cong cu. Khi lam viéc véi cac doi tugng, ban co thé chon chdng &
day hay trong ctra s6 do hoa.

Trinh duyét Path&Target thé hién dit liéu chuwong trinh nhu 1a céc
hé dieéu khién, dir liéu cong cu, khdng gian lam viéc va toa d6 muc
tiéu.

Cura 6 Output

Cira s6 Output the hién nhiing thong tin tir RobotStudio va hé dicu
khién a0. Mot sothong tinhoat dong: ban c6 thé tim thém thdong tin
bang cach nhan vao chdng.

Danh muc RobotStudio Help

Cura sé do hoa

Cira s6 d6 hoa thé hién nhitng ddi tugng 1am viéc trong tram. Tai day
ban chon cac doi twong va cac phan cua doi tugng khi xay dung va
lap chuong trinh cho tram. Biéu tugng cho cap d6 lua chon va che do
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bat diém dugc dat bén trén cua cira s6 d6 hoa. Dé sir dung diing cap
d6 lya chon va ché do bét diém la nhimg cai dat hét strc quan trong dé
lam viéc thanh cong trong cira s6 dd hoa.

Thanh trgng thai

7 La 6 nam bén phai thé hién trang thai cua h¢ diéu khién.Dén xanh cho
thay hé dicu khién dang hoat dong & ché do6 AUTO, mau vang la ¢
MANUAL, mau doé la hé chua duoc khoi dong diang.

3. Cac thao tac co ban voi chugt:

Cac thao tac trén phan mém da sb duoc thyuc hién bang chuot, duéi day s&
cung cap bang huéng dan cac thao tac co ban voi chudt nhu: chon dbi tuong,
xoay tram, di chuyén tram, phong to hoic thu nho, phong to khung dugc chon.
Ngoai viéc sir dung chudt, ngudi sir dung con can phai két hop vai cac nt chirc
nang nhu SHIFT hay CTRL dé thuc hién duoc cac thao tac trén. Cac husng dan
cu thé duoc md ta trong bang 5.2.

Bdng 5.2 Cdc thao tdc co ban voi chugt

Dung két hop phim | M6 ta

va chuét
Chon d6i tuong Chi can click chuot vao doi tuong dé
/Ej chon, dé chon nhiéu doi tuong, git
=|'|'= phim Ctrl trong khi click vao nhiing
doi twgng moi.
Xoay station CTRL + SHIFT + | Nhan Ctrl+Shift+chudt trai khi kéo

chuot dé kéo chuot nham xoay

IV

Vi loai chudt 3 niit, ban c6 thé sir
dung nat trai va gitra thay vi két hop

ban phim.
Di chuyén tram | CTRL + Nhan Ctrl va chuot tréi khi kéo 1¢ de
di chuyén station.
R
Phéng to tram CTRL + Nhan Ctrl+chudt phai khi kéo gitr
chudt qua trai dé thu nho, qua phai
J:j \./@ deéphong todoi vai chudt ¢d 3 nut, ¢6
thé sir dung nat gitra thay cho su ket
hop phim.
Phong to theo | SHIFT + Nhan SHIFT +chuot phai khi kéo
khung chuot. chuot qua vung phéng to
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Chon theo khung | SHIFT + Nhan SHIFT + chuét trai khi kéo
e ; chudt qua ving muon lya chon
8

4. CA&c Iénh co ban:
4.1. Cau lénh MovelL/MoveJ

DAy 1a hai cAu 1énh co ban dé diéu khién robot di chuyén thang theo céc truc
X,Y,z hodc theo cac hudng ket hop.

!\Iéu chon Iénh MoveL (line) c¢6 nghia la ta chon 1énh di Chqyén tuyén tinh.
Con neu chon Iénh MovelJ (jump) thi quy dao sé la dwong cong bat ky.
V& cau trlc Iénh MoveL hay MovelJ déu tuong ty nhau. T4t ca déu can cac

yéu t6 nhu diém két thic, van tdc, d6 luogn va dung cu 1am viéc ndo dugce st dung.
Lénh nay dugc mo ta trong hinh 5.3

Speed : toc db

L - linearly : tuyén (mm/s)

tinh
J- joint mm&me nt data type; speeddata

TCP
Data type: tooldata

: chuyén ddngsong

N\
MovelL p1, v100, z10, tooll,;

piém dén Zone

Data type: robtarget data type: zonedata

Hinh 5.3 C4u tric I1énh MoveL/MovelJ

4.2. Cau lénh MoveC 7
Khac véi 1énh MovelL/Movel la 1énh MoveC. Lénh MoveC la Iénh dung dé
xac dinh quy dao 1a duong cung tron dugc mo ta qua hinh 5.4.
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L - linearly

speed TCP
data type: speeddata

N\

MoveC pl, p2, v100, z10, tool]l;

J - joint movement

Data type: tooldata

C- circularly

M6t di€m trén vong Di€m dén Zone
tron di chuyé@n cta
robo){ Data type: robotarget | Data type :zone data

Data type :robotarget

Hinh 5.4 Cau tric Iénh MoveC
Chung ta hdy xem vi du sau dé hiéu rd hon vé cac I1énh nay.
Vi duy 1: Di chuyén dung cu tooll theo cac diém p1,p2,p3 theo yéu cau.

Yéu cau ¢ day 1a di chuyen dung cu di thang tir diém bét dau dén diem p1,
sau do di chuyén thang dén p2, cuoi cung la di chuyén tu do dén p3.

o .
& oDl ® p3
S 3
- !
- d )
’ w2 &
e \ ek
oY A T
= % 2
S 2 N
.-\'Q':\- " ] )] "'_,\- .’
Vo * r
’ . s
’ pS ’
»
‘ )
’ P

MoveL pl, v200, z10, tooll
Movel p2, v100, fine, tooll
Movel p3, v500. fine, tooll

Hinh 5.5 Vi du vé 1énh MoveL va Movel
4.3. Lénh di chuyen theo toa do:
Ta c6 thé sir dung ham di chuyen theo toa d khi biét chinh xac khoang cach céc
diém trén quy dao.
MoveL Offs(p1,100,50,0), v100.......

Offs(p1,100,50,0) Toa do cach diém pl 100 mm theo truc X, 50 mm theo
truc Y va 0 mm theo truc Z.

Hudng x,y,z trong Offs() la cua hé toa do Wobj.

MovelL RelTool(p1,100,50,0\Rx:=0 \Ry:=-0\Rz:=25), v100.......
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RelTool(p1,100,50,0\Rx:=30\Ry:=-60 \Rz:=45) Robot di chuyen dén vi tri
cach diém P1 100mm theo truc X, 50mm theo truc Y, Omm theo truc Z, dong
thoi xoay quanh truc Z mot goc 25 dd.

Hudng X,y,z cua RelTool() 1a caa hé toa d6 Tool ,
Vi du 2: V& hinh chir nhat, kich thudc la 100mm*50mm nhu hinh 5.6

Cach 1: Su dung cau Iénh Movel [1_,] 100 mm ]1]
MoveL pl,v100,... $
MoveL p2,v100,...

MoveL p3,v100,... _
MoveL p4,v100,... S mm
MoveL p1,v100,...

Cach 2: sur dung Iénh Movel Offs . ® .
MoveL p1,v100,... p4 pa
MoveL Offs(p1,100,0,0),v100,... Hinh 5.6
MoveL Offs(p1,100,-50,0),v100,...

MoveL Offs(p1,0,-50,0),,v100,...
MoveL pl,v100,...
4.4. Cau lénh Move AbsJ
Speed TCP

Data type: speeddata

Data type: tooldata

MoveAbsJ jposl, v100, z10, tooll;

Destination point zone

Data type :jointtarget Data type:zonedata

Hinh 5.7 C4u tric I1énh MoveAbsJ
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\ Léqh MgveAst duoc st dung dé dua dung cu ¢ bat ky noi nao 1ap tac tro
v¢ lai diém bat dau (jointtarget).

4.5. Lénh Set
Set dung dé thiét 1ap gia trj cua tin hiéu thanh 1.

Set do1; vai dol : Kiéu dix liéu: signaldo Tin hiéu dol s&
duoc thiet lap gia tri 1.

4.6. Lénh Reset
Reset dung dé thiét 1ap gié tri tin hiéu vé 0.
Reset dol;
dol Kiéu dir liéu : signaldo
Gia tri cua tin hiéu dol sé thanh O.
4.7. Lénh WaitDI

WaitDlI dil, 1;

dil : Kiéu dir liéu : signaldi
Tin hiéu.

1: Kiéu dit liéu : dionum

Gia tri cho dgi cua tin hiéu.
Doi dén khi tin hiéu dil c6 gia tri 1.

[\MaxTime] (num)
Thoi gian doi ti da, theo gidy
[\TimeFlag] ('bool)

Bool, TRUE or FALSE,
WaitDlI dil, 1\MaxTime:=5\TimeFlag:=flag1,

Néu chi khai béo [\MaxTime], khi thoi gian vuet qua thoi gian quy dinh,
doan chuong trinh xtr ly Iol(error handler) s& duoc goi néu co N
(ERR_WAIT_MAXTIME), néu khéng c6 thi chuong trinh s& bao I18i va ngung
chay.

Néu khai b4o ca [\MaxTime] va [\TimeFlag],
Khi khéng co error handler thi chwong trinh van chay tiép.

Bién flag s& nhan gia tri TRUE néu vuot thoi gian maxtime, va nguoc lai 12
FALSE.

4.8. Lénh WaitTime
WaitTime 5;

5 : Thoi gian dung lai cho, tinh theo giay ( num)
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Doi mot khoang thoi gian xac dinh.

5. Lap trinh trén may tinh

5.1Cai diat phan mém trén may tinh

Download phan mém tir trang chu Abb.com. Chl y lya chon phién ban phu

hop vai robot dang str dung.

Tién hanh cai dat trén may tinh.

Additional Options
BAILAM
Bin
RobotStudio
RobotWare
Tools
Utility
1| autorun
“& Launch

|| Launch.exe.manifest
21| Launch
=| ReadMe

M IE P A5
1-.-',"Lt',"f.u'1: 1\.-'::|’. m

NMS N Ec NCT
-Il.-'_"Lt'_"Ll.u'-I: 1u'::r. m

File folder

File folder

File folder

File folder

File folder

File folder

File folder

Setup Information
Application
MANIFEST File

Configuration sett...

Text Document

Hinh 5.8 bar dau cai dat.

Nhap dip vao bidu tugng = Launch q& chay chuong trinh cai dat.

Choose Demonstration Language

Englizh [United States)

aE.

Select the language far thiz demanstration
from the choices below,

Cancel

b

TKB
131 KB
1kKB
TKB
3 KB

Hinh 5.9 lya chon ngbn ngir cai dat

Hién tai phan mém nay chua hd tro ngdn ngir tiéng Viét, nén chon ngon

ngit tiéng Anh dé cai dat.
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3 RobotWare & RobotStudio —

RobotWare & RobotStudio ‘l‘

&8¢

Install Products
,\D Browse DVD Contents

—_—

www.abb.com/robotics

—_—

(

Hinh 5.10 Giao dién cai dat

, I'lshll Products )
Nhap dup vao dé cai dat chuong trinh.

3 RobotWare & RobotStudio = X

e ng
Install Products
‘\ll-

Please choose an application to install.

E: » |RobotWare

RobotStudio

5

Hinh 5.11 lya chon cai dat
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E? RobotStudio
S

RobotWare

Nhéap dap vao dé cai dat phan citng 40 cho robot.

Nhéap dtp vao dé cai dat phan mém chuong trinh.

Sau khi cai dat xong, s& xuat hién biéu tuong
desktop.

RobotStudio
5.15.01 (64...

Néu st dung hé diéu hanh 64bit s& xuat hién biéu tuong
5.1. Tao chwong trinh véi hé théng robot cé sin
B1: Trén tab File nhan chon New sau d6 chon Station with Robot Controller.

B2:Theo mac dinh, template system duoC liét ké & 6 bén phai cua cta So.
Chon IRB1600_5kg_1.2m type A bang cach click doi chuot.

-omea

OIR™ e Ll [Unsaved Station] - ABB RobotStudio 5.15.02
m Home Modeling Simulation Controller RAPID Add-Ins > 0
[
o so Create a new Station Station with Robot Controller
2l Save A
e Empty Station Small Robots )
5 Open &R\ Creates an empty swion E re1207 %g056m B Re120 3 058m
a8
1 Close IRB140T 6kg 0.81m type
gtabon with Robot Controller & c 5 IRB140 6 0.81m type C
= Jreates a station with bot system. Available
Info .;_ ST Botmodelsare lisisd 1o he right RobotStidio I 1RB14105g 1.44m £ RB1520D deg 15m
create 3 matching wirtual
Recent controller. { IRB1600ID 4kg 1.5m 5 IRB1600 10kg 1.2m

_ = Station with existing Robot Controller
E Creates a station and adds an existing Virtual

Controlier to it

5’ IRB1600 10kg 1.45m

g‘ IRB1600 Bkg 1.45m

& RB1600 g 1.2m

& 1RB1600 &g 1.2m

Print
& 1RB1600 39 1.45m B 1Re2400 1069 1.5m v

Share Create a new RAPID Module System

. RAPID Module File Name
Online ‘ Creates a RAPID module file and opens it in the

edito

Hel SR Location:

P C:\Users\LQT\Documents'\Robot Studio\Systems Browse...
Lz Options
Exit J

AL IDED
FRAPpp

Power and productivity

V| Always show this page on startup for a better world'

Hinh 5.12 Chon robot ¢6 san trong hé théng

33: Trong hop thoai select library, danh d4u vao 0 IRB1600 5 120 01. Sau
do nhan ok
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ﬂ

There are multiple libraries of this type, please select one of them:

1600_1.2_5

IREB1600_5_120__ 01
[ IRB1600_5_120_A_ 01 N
4 | i |

Or select an existing library from the station:

Hinh 5.13 Chon phan citng theo yéu cau
B4: Trén tab File chon Save as
B5: Duyét dén thu muc\courseware\station va luu tén tram: MyStation_1
5.2. Thao tac di chuyén robot trén phan mém sir dung chudt va ban phim
Str dung kién thac o bang 5.2 dé thuc hién yéu cau caa gido vién.

5.3. Tao dung cu méi tir ban vé ky thuat
5.3.1. Cong cu (tool) c6 san trong thw vién:

B1: Tao 1 tram véi robot nhu trong hinh:

L H9-™- = [Unsaved Station] - ABE RobotStudio 5.15.02

M Home Modeling Simulation Controller RAPID Add-Ins

P = B w-m b & E [ Ee oL | T =S i . World -] <
ABB  Import | Robot Import  F Target  Path  Oner | BB TS9N 0 puiting B sl g .=
mpo obo mpo rame | Target Pa er ultiMove Synchronize o ,
o Toaw || oo | foerer = - - Tool tacl0 - = ¢ Ghorneh A
Build Station Path Programming = Settings Controller Freehand
_Layout | Faths&Targets | - x Viewl x|
0 [Unsaved Station] Wl y ; \ ‘ %S 553 @

Mechanisms

% IRE1800_6_120_ 02

Output
Imported D:\Program Files\ABS Industrial ITRobotics ITWRobotStudio 5.154ABB LibranRobotsuRB. Movel » = w1000 ~ 2100 ~ tooll ~ WWObj:i=wobj0 ~ | Selection Level - Snap Mode~ | UCS: Station

Hinh 5.14 Tgo tram do theo yéu cdu

B2: Vao tab Home > Import Library > Equipment. Trong Equipment,
muc Tools chon 1 Tool bat ky.
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[ B B e [Unsaved Station] - ABB RobotStudio 5.15.02
h Home Maodeling Simulation Controller RAPID Add-Ins
@ @ g@ \n k @ .:;? @ [ TeachTarget T Task (Default) -
ABB Import Robot Import Frame | Target GP)ath Ot:er [ ﬁ_EBCI-I e EtEIEE e .
Library= |Library= | System~ | Geometry~ = = = = Toal tool0 -
Equipmerk 3 1 = r ~
User Library » Q W |
Drocuments
Locations... Euro Pallet Fence 2500 Fence 740 Fence Gate Franius TPS 4000
Browse for Library... Ctrl=J
- 2
oV Rt T TOOSN e recser

<

AW_Gun_PSF_25

ABE Force Sensor
165

/

|

Binzel water 22 ECCO 7045 03

IsoPlate large
Binzel

IsoPlate small
Binzel

¢ ™
8

Binzel ID 22

I~

L=

p:

Binzel air 22

Binzel WH455D

Fronius Robacta

MTG4000 22 de... Gwrso

IRB5350 Gripper

ROBOBEL926 T
TD 03 >

FKl 500 di M2001  PKI 500 si M2001

z
\‘ wr

Hinh 5.15 lira chon cac dung cu 6 san.

B3: Trong ctra s6 Layout, click chudt phai vao Tool, chon Attach to > ...

T e =l —— i, o e =]
ABE Import Robot Import Frame Target Path Orkbee
Library— Library — Swsternm — Seormetry - = = = =
Build Station | Pa
_/L.a.ynut }/F’athsBa_Targe‘is ] -~ T Wl x]
E [Unsawved Station]™ FI =
Mechanisms = -
e AVY_Gun PSE 25
o IRB1| 4 | Cut Chrl = o
Hxy | Copwy Chrl=C
iy | save As Library
@ Disconnect Library
= Copy Orientation
(= ApplyDrientation
=]
L
_--"'l.
L=
% | Modify Mechanismi..
@ |  Remove Geometry
| = || Detectable by Sensars
= Mechanism Joint Jog
L= = Mechanism Limesar Jog
\@ Jump Home
| Set Position.
4 _% FRotate.. rd
Lo | Place - W
L0 Attach to » IRE1&00_6_120__ 02 h
Ji] | Detach | |
o= o

Hinh 5.16 Lwa chon thém dung cu vao robot
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B4: Hop thoai Update position hién Ién, chon Yes

Hop thoai nay hoi ching ta ¢ mudn cap nhat vi tri hién tai cho dung cu
vira gan lén robot hay khéng? Chung ta chon Yes dé cap nhat vi tri méi caa
dung cu.

e Do you want to update the position of AW_Gun_P5F_25

Cancel

Hinh 5.17 Cap nhadt v; tri dung cu
B5: Tool duoc gan vao Robot
il @

Hinh 5.18 dung cu da dwoc thém vao robot

Cha y: Mudn théo Tool ra, trong ctra s6 Layout, click phai vao Tool chon
Detach.

5.3.2. Tao tool méi:
Tao 1 tram tréng va tién hanh 1am theo cac budc sau dé tao Tool
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Hinh 5.19 bdt dau véi tram trong

B1: Vao tab Home > Import Geometry > Browse for Geometry dé
duyét dén thu muc Geometry chira bang vé Tool tir phan mém CAD.

C6 thé thém cac ban vé tir cac phan mém khac vao thu vién cia phan mém
nay. Tat ca duoc dua vao thu muc Geometry.
S d 9+ = [Unsaved !
W Home Modeling Simulation Controller RAPID Add-Ins

@ P Je B L &S E B

ABB Import Robot Import Frame Target Path Other
Library~ Library~ ' System~ ' Geometry~ S o >
Build Statior User Geometry » |Path Programming

Layout | Paths&Targets | | Documents

):Sj [Unsaved Station]”

Locations...

& Browse forGeometry.. Cirl+=G
T

For copying a CAD file to your station.

o
Hinh 5.20 Nhgp dung cu ter ban vé ky thugt
B2: Trong thu muc Geometry, chon SpintnecTool.sat, sau d6 nhan Open
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T | « ROBOT » Geometry v G Search Geometry )

Organize = Mew folder B= - EI] @

1. Save *  Name

-

| | 400_guide.sat
|_] ABB_Demo_Station.sat
| | Ban lap cum giac hut chan khomn

A VsvVC

18 My Computer

i Desktop
| Documents
4. Downloads
W Music
= Pictures
g Videos

iy Local Disk (C3)

o DATA (D)

—a DATA(E)

|_] Box.sat

|_] box_1.sat

| | carfront.sat Mo preview available.
| | CurveTrainingPart.sat

| | propeller.sat

| | robot stand.sat

| | SpintecTool.sat

| | SpintecTool_testl.sat

| "| Tablesat
v €

] Surface Model (render [] Enable Healing

both sides of surfaces) [] Link to Geometry
(remember source

Import location)

hidden/no-show

entities

File name: | SpintecTool.sat W | |AII supported file types ™ |

| Open | ‘ Cancel ‘

Hinh 5.21 lya chon ban ve dung cu
Ta dugc Tool nam trén tram nhu hinh dudi:

Hinh 5.22 Ban veé dung cu trong khdng gian
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B3: Chon cap bac lua chon Surface Selection va Snap Center, ché do
Surface Selection la ché d6 chon bé mat caa ban vé con ché do Snap Center
dung dé dinh tdm cua bé mat ban ve.

View1 X

ra'l - Jr_ar ag Ar_Ar_ar_1r 4

W y
[l b LA NACN ¥
L Bl O O R T Sl I il

Surface Selection

For selecting on surface level.

] —

Hinh 5.23 chon ché dg bé mat

\ ) L TR I B B A OO \
MU0k, BB\ YO K SOH
[ T W AR a@a e ' AN & 404

| Snap Center

For snapping the cursor to the center
point.

Hinh 5.24 chon ché dg ldy tam
B4: Biéu chinh vi tri hién thi dé Tool nhu hinh 5.25 dé lay dugc mit dé.
ia] (=)

Hinh 5.25 Xoay dung cu theo hwéng thich hop
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Trong cira s6 Layout, click phai vao SpintecTool va chon Set Local
Origin. Set Local Origin la ché @6 gan hé toa do tam thoi cho ban ban ve.

Liwiary - Lirary - el A= L ETWINTL Y T

Build Station

_Layout | Paths&Targets | T x
E [Unsaved Station]”

Components

ﬂ:‘l SpintecTonl

Cut Ctrl+X &
Copy Ctrl=C

by o<

Pacta -
Fasie -

Save As Librany..

p &b B

Discomnect Libran

=
| K

Export Geometry..

Copy Crientation

artation

-

BB P

Visible
Examine

TWEXAM e

Set as UCS

Set Position..
Rotate..
Set Local Origin

kb= Q » 40

Flace | For repositioning tr

Mirrar L
Hinh 5.26 Chon ché d¢ ddt toa dé cho dung cu

B5: Hay chac chan diu nhic con tro nam & mot trong nhiing 6 Position:
nhiing 6 nay s€ cho biét chinh xac toa d6 ctia ban veé so véi toa d6 goc.

" Set Local Origin: SpintecTool | ¥ =
Reference
Word et

Pasition 2.2 (mim)

0| = 10.00 = 0.00 =

O nentation (deg)

0.00 = 0.00 = 0.00 =
Apphy Close

Hinh 5.27 Bang toa dé cho dung cu
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Ré chuot va click vao bé mit tron caa dé Tool: chli y cham trang duc ngay
tam ban veé.

Hinh 5.28 chon tam cua mat duéi dung cu
Sau khi click xong, ta duoc cac théng sé nhu hinh:
et Local Origin: SpintecTool 7 X View1 X|

Reference ..‘. @
World v
Position X.Y.Z (mm)
500.00 +(500.00 +(0.00 5
Orientation (deg)
0| =10.00 +/0.00 5
Apply Close

. Layout | Paths&Targets 5 X
E [Unsaved Station]”

Compoenents

i’.tl Spintec Tool

.,

Hinh 5.29 Toa do cua dung cu

Trong muc Orientation (deg), 8 truc X dién vao gié trj -90. Sau d6 nhan
Apply va Close: bi¢u chinh hudng cho dung cu bang cach thay doi hé truc xyz.
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f-Set Lo«cal Crigim: SpimtecTool ] - =

Reference
Wiord '

Position 2.7, 2 ()

Sl (e 0O =

Onentaticn

s B =L 1] =
Apphy Close

Hinh 5.30 Chinh hwong cho dung cu
Ta duoc toa 3o Local nhu hinh:

Hinh 5.31 Hé toa dé cua dung cu dé dwoc gan

B6: Trong ctra s6 Layout, click phai vao SpintecTool va chon Set
Position va tra tat ca cac 6 gia tri vé 0 sau do nhan Apply va nhan Close

~a= . = = View1 X|
/' Set Position: SpintecTool | R I T —— 5
Reference
World v

Position X.Y.Z (mm)
0.00 =(0.00 +(0.00 =

Onentation (deq)
0 - (0.00 +(0.00 =

Apply Cloge

bt

Hinh 5.32 vi tri chudn cia dung cu
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B7: Phong dai va xoay t6i khi ¢ tam nhin rd toi chop caa cong cu
a) @

Hinh 5.33 Chép trén cua dung cu

B8: Chon ché d6 Surface Selection va Snap Center
/ View! X|

D. C’lr ar 1r 1r 1r ar w.*r 9
Hinh 5.34 Chon ché dé bé mat va tam
B9: Trong tab Home, muc Frame chon Create Frame

O B I
Home Modeling Simulation Controller RAPID Add-Ins

@ P e WL F S I

ABE Import Robot Import Frame | Target Path Ciher
Library= Library~ | System~ | Geometry- ~ 7 i i
Build Station
— L‘. Create Frame

/ Layout ]/ Paths&Targets ] il X" For creating a genericframe.
E [Unsaved Station]” )

Components Frame from Three Points

_p_. = Far creating a frame from two points on

@¥ SpintecTool the X axis and one point on the ¥ axis.

Hinh 5.35 tqo toa dé lam viéc cho dung cu
B10: Nhan vao bé mat chop cong cu.
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uvund Juaudii rawn Fragiannn g 'll STLLIIY S

Create Frame * X View1 X

4 1 /Viewt x|
Reference '.‘ @
World v o

Frame Position (mm)
379 =i0.00~ S122964 3

Frame Orientation (deg)
0 =000 =0.00 S
[ ] 5etas UCS
Clear Create Cloge
./ Layout | Paths&iTargets | T X

E [Unsaved Station]”

Componerts
Frdl SpintecTool

Hinh 5.36 Toa do lam viéc cua dung cu
Sau d6 nhan Create va nhan Close. Ta dugc khung Frame nhu hinh dudi:

z

Hinh 5.37 Toa do lam viéc da dwoc tao
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B11: Trong cira s6 Layout, click phai vao Frame_1 chon Set normal to
surface

Build Station Path Programming M Settings Caontroller

" Layout | Paths&Targets | F x View1 X|

E [Unsaved Station]™ r_a
Components ..‘ £l @
@ SpintecTool
Frames

L Frame_2 Z

& | cut

Copy Ctri=C

W e

View »
Set as UCS

Set Position..

b

Cffset Position..
Rotate...
Place »
Set Mormal To Surface
Align Target Qeiastation

_I For orienting a target perpendicular to a surface. h
Align Frame Grrermeaerorr
Convert Frame to Workobjed K
Attach to »
Detach I

Delete Del
i

Hinh 5.38 biéu chinh toa dé 1am viéc theo truc z

bk QWS

Rename

IX %t

B12: Trong hop thoai Set normal to surface, nhap chudt vao 6 phia trén
sau d6 trong ctra s6 Graphics nhap vao bé mat chdp cong cu. Sau d6 nhan
Apply.

Lirary - Liirary - SyzuTin T wTuInTL Yy T
Build Station Path Programming I}
_/'S»eft Mormal to Surface: Frame_2 - X View1 X]
r .
CH C
(Face) - Spintec Tool W

Approach Direction
OX Oy @ Z

X OO (-Z

[] Praject Point on Surface

Offset (mm)

Apphy Close

1l
X

_“Layout | Paths&Targets |
E [Unsaved Station]”

Components
¥ SpintecTool
Frames

L Frame_2

Hinh 5.39 Chon bé mdt diing ciia dung cu
Bay gio ta duoc truc Z vudng gbc vai mat chop
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Hinh 5.40 Toa dé 1am viéc sau khi diéu chinh

B13: Trong tab Modeling, chon Create tool

regte
hanism  Tool

Freehand Mechanism

Hinh 5.41 Bdt ddu chuyén tir ban vé qua dung cu thdt sw
B14: Trong hop thoai Create Tool, phan Tool name dién MySpintecTool
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Tool Information (Step 1 of 2)
Enter name and select the part associated with your toal.

Tool Name:
| My Spintec Tooll

Select Part:

() Use Existing (@) Use Dummy
SpintecToal

Mass (kg) Center of Gravity (mm)

[1.00 s |00 Jo.00
Moment of Inertia L, ly, 1z (kgm®)
0.00 =lo.00

Hinh 5.42 Chon tén dung cu theo y muon

~ D& chon Geometry nhan chon muc Use Existing, trong danh sach tro
xuong chon phan SpintecTool

Tool Information (Step 1 of 2)
Enter name and select the part assodated with your tool.

Tool Name:
| MySpintecToal

Select Part:

(@ Use Existing () Use Dummy

Mass (kg) Center of Gravity (mm)

1.00 . i20.00
Moment of Inertia b, ly. [z (kom?)
0.00 2]o.00

Hinh 5.43 chon ban vé dung cu dang sir dung
bién 3kg tai phan Mass

Chon ché do Part Selection va Snap gravety
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/ 9
ﬁ 4 M
Hinh 5.44 chon ché dg khai va trong tam

Trong hop thoai Create Tool, click chuét vao phan Center of Gravity, sau
do trong cura s6 d6 hoa click vao Tool dé bat diém tam trong Iugng

Center of Gravity (mm)

5113 =|0.00~ 199,66~ s

Moment of Inertia lx, Iy, Iz (kgm?)

0 =(0.00 <(0.00 =
Cancel < Back Neat >

Hinh 5.45 Toa do trong tam cua dung cu
Sau d6 nhan Next
Trong phan TCP name nhap tSpintec

TCP Name:
tSpintec

Hinh 5.46 nhdp tén dung cu
Trong phan Values from Target/Frame click vao 6 chon Frame_1

Values from Target'Frame

Default Task wobjl
Default Task. AoalD

Hinh 5.47 chon toa dé lam viéc cua dung cu
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Click nt miii tén dé nhap TCP

TCPis):
tSpintec

1k

= | Delete | Edit

Hinh 5.48 thém toa dé lam viéc vao dung cu
Sau d6 nhan Done

Bay gio ta da tao dugc mot Tool, trong cira s6 Layout click chudt phai vao
Frame_1 va chon Delete.

lTaus

" Layout | Madeling | F x View1 X|
E [Unsaved Station]”
Mechanisms
]? My Spintec Tool
Frames

L Fe

Copy Ctrl+C

O
o

i

View »
Set as UCS

Set Position..

Offset Position.

Rotate..

Place [ 2

bk QW &

Set Mormal To Surface
Align Target Orientation
Align Frame Crientation

Corvert Frame to Workobjed

Attach to > &
o

Z
e
Detach
Delete Crel
Rename | For deleting the selected objects. h
z /
1% )
W X

Hinh 5.49 X06a toa dé lam viéc trén ban vé dung cu

® K

& X %
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B15: Add vao 1 canh tay robot va gan Tool mai tao vao dé kiem tra ( céch
lam tuong tu nhu phan 5.4.1)

5.4. Lap trinh diéu khién robot xoay gap vat liéu bang dung cu 1
Tao dung cu véi 3 hé toa do lam viéc nhu hinh 5.50

Hinh 5.50 Dung cu vai 3 hé toa dé lam viéc

Diéu khién robot sir dung dung cu vai hé toa do thir nhat dé gap cac vat ligu
sau:

Hinh 5.51 Gap vdt liéu E va F bang dung cu véi toa do 1

5.5. Lap trinh diéu khién robot xoay gap vat liéu bang dung cu 2

Tién hanh twong tuy muc 5.5 nhung thay thé cac vat liéu cho phd hop hon
nhu:
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|
Hinh 5.52 Gap vat liéu E va F bang dung cu Véi toa do 2

5.6. Lap trinh diéu khién robot xoay gap vat liéu bang dung cu 3

~ Tuong tw muc 5.5 nhung véi dung cu dung toa do 3 thi khong gap dugc san
pham, chi c6 thé dung dé xoay, van vit. Sir dung toa do 3 d¢€ van vit vao ding vi
tri.
5.7. Bai tap tong hop
Bai tap 1: Tao Tools cua RO bot dya trén mo hinh CAD di cip sin nhu hinh 5.53

z

Hinh 5.53
Bai tap 2. Hay tao mét hé thong RO bot IRB120,
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Léap trinh md phong Robot IRB 120 dung thanh nhon cua Tool1 (bai tap 1) di theo
cé}c can‘h cua 4 vat thé‘thgo tha te D,C,B,A trong hinh 5.54~theo cung chiéu kim
dong ho véi yéu cau vé toc do va do lugn nhu doan code mau.

Code cta chuong trinh mau ¢é dang nhu sau:

MoveAbs] Home,v500,z100,Tool_kiemtra\WOQObj:=Wobj_table;
Movel P_10_ kiemtra,v500,z100,Tool_kiemtra\WObj:=Wobj_table;
MoveL P_20 kiemtra,v100,fine,Tool_kiemtra\WObj:=Wobj_table;
MoveL P_30_kiemtra,v100,fine, Tool kiemtra\WObj:=Wobj_table;

MoveC
P_40 kiemtra,P_50 kiemtra,v100,fine, Tool kiemtra\WObj:=Wobj_table;

Hinh 5.54
CAU HOIl PANH GIA KET QUA HQC TAP BAI 5:
Cau 1: Cho hé théng nhu hinh 5.55 hay 1ap trinh cho robot ABB IRB120 vén
hanh lap rap mot san pham hoan chinh. San pham gom: B¢, 6 bi, truc, nap va
van vit ¢ 4 goc.
Cho biét hé théng sir dung ban vé cong cu cd san trong thu vién Geometry.

Sau khi 1ap trinh trén may tinh xong, sinh vién phai két néi véi robot va thuc
hanh ngay trén robot.

Yéu cau khi thuc hanh:
CAc toa do phai duoc diéu chinh lai cho chinh xéc.
Tang thém thoi gian cho néu thay chua phu hop.
Két ndi hé thong khi nén.
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Hinh 5.55 B¢ thyc hanh robot ABB IRB 120
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