MUC LUC

IMUGC LUC .ottt sne e nneenneenneennes 1
LOTNOIDAU....cooiiiiiieeeiseessessssssessssess s ssssssssss s 5
BAI 1: GIOI THIEU HE THONG ROBOT HAN HO QUANG........coovereeennan. 6

1. RODOt NAN KO QUANG .....eoveoevcvceeeeee ettt 6
2. NGUOI NAMN. ..ttt ettt en st n s en s 7
3. SUNE AN O QUANG w.vovveveeeeeeete ettt ettt 8
4. BO CAP AAY ..ttt 9
5. Dinh vi va it 0 dinh VAL NAN ....cvovveieccee s 9
6. BO 1am sach SUNZ AN ......cvviiiiiiiiii e 11
7. B0 AINN tAM ..o 11
8. T AU KRIEN ..ot 12
0. BANG QY it 12
10. Chlrc ndng cla CAC PhIML.......cciiiiiiiiiiiii s 14
L1 HOP thAo tAC .. .eiiiiiii ittt e et e e bae e nnbee s 18
12. C4c diéu kién vé an toan khi van hanh ROBOT haN........cc.couevvmrrirnerenernnnninnn. 19
13. Cac chll ¥ €O BAN V& AN TOAN c...voeeveeecveeeteeeesess sttt enee e 21
13.1. Céc chii y an toan chung doi v6i mot FODOL ..........vvoveevveeeieeeeeee e, 21
13.2. Cac bién phadp an toan cho nguoi van RAnh..............cccccovvceiiiiciiiiiienninens 21
13.3. Cdc bién phap an toan trong khi [ap trinh ..........cccccoovviiiiiiiiciiiiciiee, 23
13.4. Céc bién phdp an toan trudc khi diéu khién tir AONg .........cccovevevveverrereen, 24
13.5. Caéc bién phdp an toan trong khi diéu khién tw dOng .........c.coeveevveverenrnen, 25
13.6. Cdc bién phdp an toan sau khi hoan thanh qud trinh diéu khién................. 25
13.7. Cdc bién phdp an toan khi han ho quang dién...........eeeeeeeeeeeeeeeeeerennen., 25
BAL 2 oo 28
VAN HANH ROBOT THEO CAC HE TRUC TOA DO ..oovovvvveeeeeeeeen, 28

1. CRUAN Dl 28
1.1 KQ6I 17 RE TRONG ... 28
1.2. KROT AGNG MG TRONG ..o 28

2. VAN hanh RODOt ...uveiiiiiiciic e e e e e aaraes 29
2.1. CAC he IrUC TOQ A0 ...t 29

O B 5 L0 7 VTl oY A (I L) 171 29



2.1.2. HE truc toq do RODOL.........ccoouiiiiiiii et 30

2.1.3. HE trUC TOQ A0 TOOLS ...uvvvvvvviviiiiiiiiiiiiiiiiiiiiisiiiisssssssssssssssssssssssssssssssssssssssssenes 33
2.2. Cac budc day hoc cho rODOL.......ccoiiiiiiiiic e 34
2.3. Chuan bi trude khi AQY et ————— 35
2.3.1. Tao MOt CRUONG VTN ... 35
2.3.2. Liét ké cdac chuong trinh d@ tQ0..............ccoeevciiiiiiii it 36
204 DAY oot 37
2.4.1. Nhitng hién thi ciia man hinh trong khi d@y.............cooeceeeeoeeeeeseeeeseeesennns 37
2.4.2. CAC PNEP NOI SUY .c.vveivveiieceece st re s 38
2.4.3. MUEC dO CRINI XAC ..vveeeeeeeeeiiiiceeiie et 39
2.4.4. Nhitng thao tac d@y CO DAN ............ccocuiiviiiiiiiiiiiiiie e 41
2.4.5. Cac phuong pRAP d@y ............coooviiiiiiiiiiiiii 42
BAIL 3 .ottt ettt en s 43
LAP TRINH THEO PHUONG PHAP NORMAL TEACHING ........c.cocvririnrene. 43

L. CHUAN DI oo 43
L1, KiGI 8@ RE TRONG ... 43
1.2. KRGT AONG MG tRONG ...t 43

2. Thue hi€n 12p trinh ....oeei i 44
2.1. Caut triic Mot CRUONG tFINM ....oveoeeeeeeeevseeeeeeeeeeee s sen e 44
2.2. Lap mot chuong trinh (TeaChiNg) .....cvooveiie e se e 44

3. Kiém tra chuong trinh vira 1ap (CHECK BACK/CHECK GO) ......ccoevvvvevnenen. 51
3.1. Kiém tra trinh ti ciia bu6c [CHECK GOJ ...oovveeeveoveeeseeeeereeeneesensnnins 52
3.2. Kiém tra cdc buéc theo thir tir nguwoc lai [CHECK BACK] ......oooveovvvvennnn. 53
3.3. Kiém tra cdc burdc MOt CACH Li6R tUC .......ocvveeeeeeeeseeeeeee e 54
3.4. Nhay vé budc quy dinh [Step JUMP] ........ooveovveereeseersresierseeessenienssensnenins 54

4. Thay d6i, chinh stra mot chuong trinh ..........cc.oevvveeereeeseeseseeeeeeese e 55
4.1. ThAY AOi Vi T ClIA FOPOL.....ceeeeeeeeeeeeeeeeeeeeeesrs s, 56
4.2. Ghi dé cAc Inh di CRUYEN ..........cooeeeveeveeeeeeeeeeeeeeees s 57
4.3. Chen mot cau Ienh (INSETE) ........ccovueiiiiiiiiiiiie ettt 58
4.4. Xoa mot cAu [enh (Delete)............ccouovoeiiiiiiiiiiiiiiiiieeee e 59
4.5. Chinh stta mot cau [6nh (Edit) ........ccoooiviiiiiiiiiiie et 60

5. Copy, x6a, d01 t&n chuong triNN.........ccoveveereveeceeeeeeese e 63



5.1. Copy CRUONG tFINN ... 63

5.2 Xoa churong trinh (Delete) ...........cccuuvveiiiiiiiiiiiiiiiiie s 64
5.3 DOi tén chitong trinh (RENAME) ...........c..vevveorreerirsiirseeeseseenesses s, 65
BAL 4 oottt ettt 67
LAP TRINH THEO PHUONG PHAP EASY TEACHING .......covvervrvririririnnee. 67
CRUAN Dot 67
L1, KG@m t7Q RE tRONG ..ot 67
1.2. KRGT AONG MG thONG ..o 67

. Thue hi€n 1Ap trinh ..o 68
2.1, CHON CHE @G AQAY ..o 68
2.2. CAc I8N CRIEC NANG VE @RI w.v.vvoveevesvevivssererseeeses s anan s 76
2.3. Cdc 18nh chitc RANG AieN RINA ..o 76

. Thay doi, chinh stra mot chuong trinh..........cccoveveverereeeeeseeese e 80
3.1, TRAY AOi Vi I1T ClIA FODOL v.....oveeeeeseevsreseer e snss s 80
3.2. Ghi @2 CAC 1NN di CRUYEN ... 81
3.3. Chén mot cAu IENN (INSEFT) .......ccueiiiiiiiiiiiiiiie et 82
3.4. Xoa mot cau [enh (Delete) .............ccoviviiiiiiiiiiiiiiiiiiei e 84
3.5. Chinh stta mot cAu 1enh (Edit).........ccccooooiiiiiiiiiiiiiiiei et 85

. Kiém tra chuong trinh vira 1ap (CHECK BACK/CHECK GO)........c..cocvvvvrirreenn. 87
4.1. Kiém tra trinh tw ciia budc [CHECK GOJ ....oo.voveveveseesenerseeriersensnninn, 88
4.2. Kiém tra cdc buéc theo thir tir nguoc lai [CHECK BACK] ........oovoveveeanne. 89
4.3. Kiém tra cdc BuGc MOt CACH LIET FUC ..voveeeseeeeeeeeeeeeeeeeeeeeeeeeeeesseseeeeeeeneeeen, 90
4.4. Nhay vé budc quy dinh [Step JUMP] .......coovoeereevereriirseeeiseeseeseesenes s, 90

. Copy, x6a, d0i t&n Chuong trNN .......cooevecveveecee e 91
5.1. Copy CRUONG tFINN ... 91
5.2 Xoa chuong trinh (DEIETR)........coi i 92
5.3 DOi tén chitong trinh (RENAME) ...........c..vevveveeeeseerersiersseesrsenesees s senessnias 93
5.4 Lénh goi chuong trinh <CALLP> ...........cccccoooiiiiiiiiiiiicie e 94
BAI 5. THIET LAP CHE DO HAN ......oiooeeeeeeeeeteeeeeeeeeee e, 95

. M6t 56 thudt NG thudNg AUNG ....cvoveeeeeveeveveeeceeeee et 95
. Chirc ning cuia cac phim f trong qua trinh cai dit thong s6 han ..........ccoceveenee.. 97
. Céac thao tAC han CO DAN .......ccoiiiiiiiec s 99



3.1. Thao tac ddy day han ra va riit d@y han VAo. .........c..cceeevveeeeevseeseesersnnins 99

3.2 BAt LALIGNI KA .. 99
3.3 KiM 10 KT QAS. coovoveeeeeeeeeeeveres s ee s assas s 100
3.4, CHOI MAY RAN ..ottt 100
3.5. Bt tat dao dong (Weaving ON/OFF). ........ocouovevvevvrieeeesesinssesissssenssenins 100
3.6. Bdt tdt dao dong (Weaving ON/OFF) ........oouoeoeeeeceeeeeeeceeeseereseeseeeesensnsn 100
Thidt 1P Ché G0 AN ...ttt 100
4.1. Chon chuwong trinh CAT LA VIGC vvevveeereeerererereseseseeeeeeseseseeeeeeeereseseneeeees 100
4.2. Chén cac cau I6nh RO QUANG ...........ccooveeeeeerererevesserisseseessensss s s 102
4.3. Chén cdc cau 16nh vé dao AORG............cc.oveereeeeresreseseeereeissssssessensenines 104
BAIL 6. CHAY TU DONG ..covvivimiiiiiisseiieniiessisseissssiessiesssssesessses 106

. Cac phuong phap khéi dong chay twr GOng ......ooovveiviiiiii e, 106
. Cac phuong phap chay tu dong (5 phuong thirc van hanh) ..o, 108
1.1. Step Playback (DUGC) ............cccooouiiiiiiiiiiiiiiii i 108
2.2. Cycle Playback (CHU kp) .......cocveviiiiiiiiiiiiii e 109
2.3. Cycle Step by step Playback (tirng budc theo chu kp) ........ccccovveviiincnnins 109
2.4. Continue Playback (lién tUC) ..............coccooiiiiiiiiiiiiiii 110
2.5. Continue Step by step Playback (tieng bucc mot cach lién tuc)................... 110

. Chi dinh budc tir do chay tw GONZ......coovveiiiiiiei e 111
. Tdc @6 van hanh khi budc khoi dong duoc chi dinh........o.cevveeveeeeeeeeeieeeene, 111
. Thyc hién chay tu dong (playback).........ccooviiiiiiiiii 112
5.1. Phuong phdp khoi dONg trONg ........ccceeeiiiieeiiiieesiie s sies s sniaee s saee s naeee s 112
5.2. Phuong phdp khoi dong ngodi..............ccccccoviviiiiiiiiiiiiii e 113
5.3. Phuwong phdp khoi @ong nhiGu tram..............coeoveeeveevceeeeeeeserseesceneseensnnon 115



LOI NOI PAU

Cong ngh¢ han 1a mot Iinh vuc khoa hoc lién nganh ctua rat nhiéu linh vuc san
xudt nhu déng tau, ning luong, dau khi, héa chat, ché tao may, khi tai, hang khong vii
try,...Trong d6 Robot han hd quang dang ngay cang phat trién va ing dung manh trong
qua trinh ché tao cac két cAu han nham thay thé con ngudi.

Dé dao tao ra ngudn nhan luc c6 chit lugng cao, phuc vu sy nghiép céng nghiép
héa va hién dai héa dat nude. Truong Pai hoc Su pham K§ thuat Nam Dinh ndi chung
va Bo moén Co khi Han néi riéng ludn chi trong dén van dé phat trién Chuong trinh va
viét Gido trinh phuc vu cho nhu cau nang cao chat lugng dao tao.

Gi4o trinh thyc hanh han Robot cung cip cho Sinh vién nhiing kién thirc va k¥
ning vé cau tao, van hanh, phuong phap lap trinh va diéu khién Robot dé han cac
duong han c6 bién dang khac nhau (dudng thing, dudng cong, dudng phirc tap,...).
Ngoai ra Giao trinh con dung lam tai liéu giang day cho gido vién; Lam tai liéu hoc tap
va nghién ctru cho sinh vién nganh cong nghé han.

Chung t61 xin chan thanh cdm on B0 moén Co khi Han, khoa Co khi,
truong Pai hoc Su pham K¥ thuat Nam Dinh da tao moi diéu kién thuan loi cho
viéc bién soan Gido trinh nay, dic biét 1a Hoi dong Khoa hoc Nha trudong da
dong gop nhitng ¥ kién nhan xét quy bau.

Do nhiing han ché vé kién thire, kinh nghié¢m cling nhu thoi gian, tai liéu
nay chac khong tranh khoi nhitng thiéu s6t. Chung toi rit mong nhan dugc y
kién déng goép cua ban doc va dong nghiép. Cac y kién xin giri vé B6 mon Co
khi Han — Khoa Co khi, P 207, tang 2, Nha C- truong Pai hoc Su pham K§ thuat
Nam Dinh.

Tac gia



BAI 1: GIOI THIEU HE THONG ROBOT
HAN HO QUANG
Mot hé thong Robot thong thuong gdm modt Robot, bang day, va céac thiét bi

ngoai vi khac. Tt ca duoc két ndi voi mot ti didu khién. (Hinh 1.1)

. -

N

Hinh 1. 1. H¢ thong robot han hé quang

1. Tay may 6. Sung han

2. Tu diéu khién 7. BO phan cép day han
3. Bang day 8,9. Ong dan dién cuc
4. Hop thao tac 10. Cudn day dién cuc

5. Nguon han
1. Robot han hé quang
- RS bdt han hd quang thuc chat 1a mot tay may cong nghiép duoce gan dau cong
nghé han nham thay thé con ngudi thyuc hién cic qua trinh cong nghé han.
- Céc tay may cong nghiép sir dung trong coéng nghé han (Cac ré bdt han hd
quang) thudng co6 6 truc (6 bac tu do) hodc nhiéu hon, vi vy né c6 kha ning thuc hién
cac chuyén dong nhu cach con nguoi thao tac. Goc sing han va goc di chuyén co thé

thay d6i dé han & moi vi tri trong khong gian, nhat 1a ¢ nhiing vi tri khoé tiép can. Canh



tay robot cling gon nhe nhat va c6 tim véi 16n nhat. Cac canh tay robot do nhiéu nha
cung cap ban sin nhu ABB, FANUC, PANASONIC, KUKA, MOTOMAN(Hinh 1.2).

- Robot han hd quang c6 dic tinh PTP (Point To point) hay CP (Continuous Path)
nghia 13 qud trinh di chuyén cua robot dong thoi 1a qua trinh 1am viée cua dau
cong nghé.

- Chuyén dong cua robot 1a chuyén dong lién
tuc va 1a loai robot kha trinh (c6 bd phan giao tiép
vGi1 con nguoi).

- Thudng dung co cau diéu khién Servo (diéu
khién kin) trén hau hét cac truc ciia robot dé diéu
khién vi tri va van tdc.

- C6 str dung hé théng cam bién tin hiéu.

- Robot han phai dugc 1dp trinh lam viéc, nod
can dugc hudng din diém dau va diém két thuc,

hudng 1am viée, thao tdc ddu mo han nhu thé nao,

cac thong s6 han phai duoc luu vao trong bo nho.
Khi can thiét c¢6 thé hiéu chinh va thay d6i duoc. Hinh 1. 2. Tay may

2. Ngudn han

- Ngudn dién han phai diéu khién duoc dong dién va dién ap han thich hop cho
qua trinh han.(hinh 1.3)

Hinh 1. 3. Nguén han

Cac loai nguén dién han ty dong ciu tao phtrc tap hon nguén dién han ban tu
dong. Ngudn dién han ty dong c6 kha ning giao tiép véi ti diéu khién (hé théng diéu
khién cua Robot) va lap trinh diéu khién cac thong sb ché d6 han théng qua hop day

“Teach pandent”.



C6 3 loai ngudn han hd quang

- Ngudn dién han cong suit khong d6i

- Nguon dién han ap khong d6i

- Ngudn dién han dong khéng doi

3. Sting han ho quang

- Sung han dung dé dua dién cuc viing han, truyén dong dién han vao day dién
cuc tao ra vung khi bao vé bao quanh ving hd quang han. C6 nhiéu kiéu stng han
khac nhau, tuy theo qué trinh han, cuong do dong dién han, duong kinh day dién cuc
va loai khi bao v¢, ...

- Sting han ¢6 thé dugc 1am mat bang nudc luan chuyén hodc bang khi. Péi véi
qua trinh han dung dién cuc néng chay trong moi truong khi bao vé hodc han ho quang
dién cuc 161 thudc, c6 thé ding hodc khong dung khi bao vé.

- Cac sung han c6 thé & dang thang hoic cong. Sung han cong dé tiép can mdi
han dé dang hon. (Hinh 1.4)

- Chirc nang chinh cta sing han 14 truyén dong dién cho dién cuc. Pdi v6i qua
trinh han dung dién cuc néng chay, dong han dugc truyén téi dién cuc khi n6 chuyén
dong qua sung han.

.
——
> ——
5 )

Rerced Preasurioed Pewer Feeding Q\

Terch $or V4ype manipulater: N
RZ3500 Compact Serve Terch
MTXC-8541P8

Hinh 1. 4. Siing han hé quang
- Chirc niang tht hai cua sung han 13 cip khi bao vé téi ving han (néu c6). Han
h6 quang dién cuc néng chay trong méi truong khi bao vé dung khi hoat tinh CO,
hozc hon hop khi tro, thudng 1a argon véi CO, hodc 6-Xy.

- Stng han duoc lip vao
than robot bang khau, khop ndi *‘
< »
thich hop. Thuong 1a mot ly h X
ch hop g la mot ly hop SR R
chong va dap, phong khi dién , . " ) 3
cuc bi dinh hoac va cham khi lép // - s |

dat, khoi dong. (Hinh 1.5) )
Hinh 1. 5. Ly hop chong va dip



4. Bo cip day

- B6 cap day dung dé cap day dién cuc (b6 sung kim loai dién day méi han) trong
qua trinh han ty dong. Diéu nay cho phép linh hoat trong viéc thiét lap nhiéu téc do
cap ddy khac nhau dé phu hop vé6i nhitng yéu cdu cu thé cia ting qua trinh san xuat
két cau han. Thong thudng, bo cip day duogc lip trén canh tay robot, doc 1ap voi ngudn
han. (Hinh 1.6)

- V6i han tu dong, can c6 mot giao dién diéu khién gitra bo diéu khién robot,
ngudn va bo cip day. Hé thdng cap diy han phai phu hop véi qua trinh han va kiéu
nguén dién dugc sur dung.

- Dién cuc 1a mot phén cua mach han, va kim loai nong chay tir di¢n cuc dién dﬁy
vao mdi han. C6 hai loai co cau cép day dién cuc khéac nhau. Nguén dién han kiéu
dong dién khong d6i can mot bo cip day cam ap, trong d6 toc do cap day thay doi lién
tuc theo sy thay d6i cua dién 4p. Con ngudn dién ap khong d6i can toc do cap day

khong d6i trong sudt qué trinh han.

Hinh 1. 6. Bé cdp day

5. Pinh vi va giir co dinh vt han

- Pé nbi cac vat han, mdi vat han phai dugc can chinh chinh xéac va giir chic chin
tai chd trong qua trinh han. Mot diéu quan trong 1a cach thiét ké mot khung giit cac vat
han tai vi tri thich hop. B6 phan nay phai thao tac nhanh va dé dang, giir chic cac vat
han cho t¢i khi chiing dinh vao nhau va phai cho phép sting han ty do tiép can mbi han

(hinh 1.7)



Hinh 1. 7. Khung giii

- Bo dinh vi c6 thé dugc thiét ké gidng nhu trong han bang tay, hoidc chuyén biét
dé tang tinh linh hoat va tam hoat dong cua cac hé théng han tg dong. P chinh xéc
cling phai cao hon. Ngoai ra, cac diéu khién dinh vi robot phai twong thich va tuan tha
theo bd diéu khién robot trung tam dé dat duoc chuyén dong phdi hop tic thi cia
nhiéu truc trong khi han.

- Tuy nhién, thao tac nang ha cac bd phan tinh cua hé robot rat ton thoi gian va
c6 thé phi thuc té. S& hiéu qua hon néu c6 hai hay nhiéu khung gilt trén mot bg dinh vi

vét han quay, mic du chi phi ban dau cao hon (hinh 1.8)

Hinh 1. 8. B¢ dinh vi vit han quay
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6. B6 lam sach sing han

Pé lam viéc chinh x4c va tin cdy, sing han hd quang phai dwoc 1am sach lién tyc.
Chu ky lam vié¢c cao do cua han ty dong nén qua trinh lam sach sing han cling phai
dugc tu dong héa. Chat tach vy han dugce phun vao mili sung han. Ngoai ra, bo lam
sach con c6 thé tra sat mii sing han dé loai bé vay han bam vao va cat day han. Hé
thong 1am sach phai dwoc tu dong kich hoat tai cac thoi diém ma hé diéu khién

yéu cau (hinh 1.9).

Hinh 1. 9. B¢ lam sach sing han

7. Bo dinh tim

Cam bién cudi tay va qua trinh cin chinh trong tdm 1a nhitng yéu t6 co ban dé
thyc hién thanh cong hé théng han tu dong. Cam bién cudi tay dung dé phat hién vi tri
thue t& ctia canh vat han so véi khung robot, tir d6 tinh ra chinh xac trong tim cong cu

so va&i vat han (hinh 1.10)

Hinh 1. 10. Bj dinh tim
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8. Tii diéu khién
Cong tc ngudn nam trén panel phia truée cia ta diéu khién AX-C. Bang day va
hop thao tac dugc két ndi & phia mit bén cua tu diéu khién (hinh 1.11).

- Cong tic ngudn dung dé bat hodc tit (ON/OFF) tu diéu khién.

Hinh 1. 11. T diéu khién
9. Bang day
- Bang day c6 céc phim va cac nut an dé phuc vu cho vi¢c 1ap chuong trinh cho

Robot, thao tac vdi file, hodc cai dit cac ché do khac,... (hinh 1.12)

1. ENABLE
2. UNITMECHANISM
3. SYNHRONZE
4. INTERC!
5. CHECK SPD/TEACHSPEED
6. STOP/CONT
7 .CLOSE/SELECT SCREEN

CHECK GO/ CHECK BACK

PHIM (0. WIRTE/REC,

DELMOD,...)
XY.Z CAC PHIM MUI TEN
RXRYRZ
CAC PHIM LENH

CACPHIM SO (0 +9)
(FN, EDIT, ACC, TIMER....)

Hinh 1. 12. Bing day va cdc phim, niit dn trén bing day
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[1] Chi sb chuong trinh (Program No)

Hién thi chi sb chuong trinh hi¢n tai dang dugc chon.

Néu khong c6 mot bude nao duoc ghi, hién thi “Free”

Néu c6 mot hodc nhiéu budce dong duogc ghi, hién thi “EX”

[2] Chi sb thir tir bude.

Hién thi chi sb tht ty bude hién dang dugcchon.

[3] Nhan xét.

Hién thi ndi dung ctia nhan xét (1énh chirc ning (REM <FN99>)) dong ghi &
buéc 1 trong chuong trinh ciing 1 nhan xét ciia chinh chuong trinh d6, sé ky tu tdi da
c6 thé duoc st dung d6i voi 1énh chirc ning REM 1a 230.

[ 1 /L8]
[/ /

Prognry/ Step / 20027/3/?416

Teach
» M
| [Ex] 1:SF166.01
LU | i o Knual Speed
Taol | (IHER UNIT
T1

100 & JOIWT A1 T
1002 JOINT &1 T
100 % JOTNT &1 -Ti
1200 mm/s LIN A1 TI
100 %  JOINT AT T1
10D & JOINT &1 °T1

O X Lo O D

E ECF]

Constant
Setting
ﬁ i d
Seni ‘
enice
Utifities Smooth

Hinh 1. 13. Ciza 56 lam vigc

[4] Tc dd van hanh bang tay .

Vi Robot AX — V6, tbe d6 duoc cai dit & day cting phan anh tdc do cua cac
1énh di chuyén. Mdi 1an 4n num [CHECK SPD/TEACH SPEED] tdc d6 cua tinh trang
ghi ciing dugc chuyén doi.

[5] Tinh trang ghi

Téc d6 cai dat hién tai, phuong phap ndi suy, v,v déu dugc hién thi & day. Céc
1énh chuyén dong duge ghi trong cac diéu kién hién thi ¢ trang thai ghi bang cach 4n
[O. WRITE/REC].
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[6] Con tro.
Con tré nay chi ra muyc ti

xanh la cay.

éu van hanh. N6 duoc hién thi dudi dang mot thanh mau

[7] Noi dung chuong trinh. Cac budc ghi duoc hién thi & day. S6 bude duge cp

bdi ca 2 1énh chuyén dong va chirc nang

Biang 1. 1. Cac nut chirc nang trén bing day

Cac nut an va cong tac

Chirc nang

Cong tic chuyén ché do

- Cong tic nay dung dé chuyén tir ché do day
sang ché do chay tu dong. N6 duoc két hop cung véi

cong tic chuyén ché do trén hop thao tac.

Nt 4n ding khan cap

- Khi 4n nat nay Robot s& dirng ngay 1ap tuc.
- Mudn huy ché do ding khan cép, hiy van nut
nay theo chiéu kim dong hd (Nat an s& trd vé trang thai

ban dau)

Cong tac Deadman

e TS

- Cong tic ndy nim phia trai mit sau cta bang
day va duoc st dung khi van hanh Robot béng tay hoac
& ché do day.

- Khi gitr chit cong tic tay cAm DEADMAN nay,
nguon s& dugc cap cho cac dong co Secvo cua Robot,
Khi van hanh bang tay khi cong tic nay duoc giit chit .

- Néu tha cong tic DEADMAN ra Robot s& dirng
hoat dong.

10. Chirc nang cua cac phim

Bdng 1. 2. Cdac phim chirc nang trén bang day

Cic phim diéu khién

Chirc nang, nhiém vu ctia phim

ENABLE

t

- Mot sd chuc nang dugc thyc hién khi an

phim nay cung véi cac phim khéc.

UNIT/ MECHANIM

- Khi phim nay duoc an, cic co ciu (tay may
1, tay may 2, dd ga,...) duogc lya chon.

- Khi ¢6 nhiéu co cau duoc két noi voi hé
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thong, thi co cdu thao tic bang tay s& duoc lya chon.
- Khi an phim niy clng véi phim [enable]
mot UNIT s€ duoc lua chon.
- Khi ¢6 UNIT trong hé théng, UNIT nao dy

kién van hanh s€ duoc Iua chon.

SYNCHRONIZE

SYW&RO'

- Khi 4n phim nay cac co cdu di két ndi s&
hoat dong nhu mot hé théng. Phim nay c6 chtic
nang sau :

- Khi né bi 4n xuéng, viéc chon hoac ngét
thao tac bang tay phdi hop s& duoc thyc hién .

- An cung véi phim [ENABLE] trong khi day,
viéc chon hodc ngit thao tac phdi hop s& duogc thuc
hién. Khi van hanh phdi hop s& dugc quy dinh dbi
v6i 1énh di chuyén, ky ty « H” s& xuat hién trudc sb

thtr tu budce trong chuong trinh .

INTERP/COORD

- Khi 4n phim nay, ta c6 thé chon mét trong cac
hé truc toa do sau: dé céc, robot, va dung cu,...ching
duoc thé hién trén man tinh thé long (LCD) .

- Khi phim nay duoc 4n cung phim
[ENABLE] ta chon dugc cac kiéu ndi suy: noi suy
diém, noi suy tuyén tinh, ndi suy dudng tron cua

trang thai ghi.

CHECKSPD/
TEACHSPEED

W

- Khi an phim nay, thay doi toc do thao tac
bang tay. Mdi lan an tc d6 di chuyén cia Robot s&
thay doi mirc d6 tir 1 dén 5 (sé cang 16n, thi toc do
di chuyén cang cao).

- Chon chic ning nay bang cach: chon
[Constant setting] - [5 operation Constants] - [4
Record Speed] - [Value of recording method -
Decision method].

- Khi 4n phim nay cung v&i phim [ENABLE]
ta s& chon duoc tdc do chay kiém tra (CHECK).
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Toc do s€ thay doi tor muc 1 dén muc 5 (s6 cang

16n thi tbc do chay kiém tra cia Robot cang cao)

STOP/CONTINUOUS

- Khi an phim nay, su lién tuc hay gian doan
s€ chon trong thao tic CHECK GO hodac CHECK
BACK.

- Néu c6 biéu tuong CONT xuét hién trén

STOP man hinh Robot s& di chuyén tir buéc 1 dén budc
?m cubi ma khong ding ¢ mdi budc ctia chuong trinh.
- Khi 4n phim nay cing v6i phim [ENABLE],
chuong trinh dang thyc thi (PLAY BACK) s€ dung

(phim trén c6 chic nang gidéng nhu nut STOP).
- Khi an phim nay, man hinh dugc chon hodc

CLOSE/ SELECT khong.

SCREEN - Khi ¢6 nhiéu cira sé6 (man hinh) dang hién

-

thi, thi man hinh dang thuc thi s€ dugc chon.
- Khi 4n phim nay cung véi phim ENABLE

cura s6 dang chon s¢ dong lai.

AXIS OPERATING KEYS

G| D ICE| D
G EE
B EP

- Khi an cac phim nay, chung khong thuc thi
chtrc nang nao.
- Khi an cac phim nay cung véi cong tac

Deadman, thi cac truc cua Robot s€ chuyén dong.

- Khi 4n cac phim nay, chiing khong thuc thi

CHECK GO/
chuc nang nao.
CHECK BACK , ,
- Khi an phim nay cung vdi cdng tac
lmECK ‘%{AECE(K Deadman viéc chay kiém tra tién hodc Iui chuong
60
trinh s€ duoc thuc hién.
- Khi an phim nay, ghi nhé 1énh chuyén dong
O.WRITE/ REC cua Robot.
- Khi 4n cung véi phim [ENABLE] thyc hién

1énh ghi d¢ (ghi lai trang thai hién tai: vi tri, tdc do,

ki€u ngi suy va d¢ chinh xac) cua Robot.
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- M6t 1énh chuyén dong khong thé b ghi dé boi
mot 1énh chic nang, va mdt 1énh chirc ning cling
khong thé bi ghi dé boi mot 1énh chire ning khéc.

- Ta c6 thé chon: [Constant Seting] - [5
Operation Constants] - [1 Operation Condition] - [5
Usage of SPD key] hodc [6 Usage of ACC key]

- Khi phim nay dugc an xudng, nd khong
thuc thi cac chirc ndng nao
- Khi 4n cung véi phim ENABLE, mét 1énh

chuyén dong duoc chén vao.

- Phim nay c6 nhitrng chttc nang khac nhau,
tuy theo timg tmg dung cu thé.

Ung dung trong han diém:

- Khi 4n phim nay, ta c6 thé cai dit cac 1énh
vé han diém.

- M&i 4n trang thai ON hodc OFF duoc chon,
n6 sé& thé hién trén thanh trang thai ghi.

- Khi 4n cung véi phim [ENABLE] cac dién

CLAMP/ARC
cuc cua sung han duoc ép lai.
ck;gp Ung dung trong han hd quang:

- Khi 4n phim nay ta c6 thé dé dang chon
duoc cac 1énh.

- Khi chon ché dd “ Easy teach” cho phép ban
chon cac 1énh chuyén dong, cac 1énh khoi
dong/ngung han va céac 1énh ing dung thuong dung
v6i ché do day don gian.

- Khi 4n ciung véi phim ENABLE thi n6
khong c6 chirc nang nao ca.

MOD Position - Khi an cung phim ENABLE d¢ chinh sira
MOD cau lénh. Vi tri cua 1énh chuyén dong duogc chon
Position ltic ndy s& thay ddi vé vi tri Robot hién hanh.
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- Khi 4n phim nay, ta c6 thé chon truc tiép

PROG/STEP
mat budc nao do trong chuong trinh hi¢n hanh.
- Khi 4n cung véi phim ENABLE ta c6 thé
chon truc tiép mot chuong trinh.
ENTER - Phim nay xé4c dinh cac gia tri dugc nhap
7 N\ Vao.
3
- Khi 4n véi phim ENABLE budc hién hanh
PEL (Iénh chuyén dong hodc 1énh chic ning) s& bi xoa.
- Phim nay xo4 tin hiéu dau vao lam cho man
hinh cai dit tro vé trang thai ban ddu. N6 dong thoi
cling 1a cd&c ma R (cac ma md nhanh) dugc nhap
RESET/R "
Vvao.
- Chirc nang mong mudn sir dung c6 thé duoc
goi ngay bang canh nhap mot ma R.
- An phim nay dé go1 sy trg giip vé mot thao
HELP tac hoac chirc nang nao do.
- Chirc ning nay dugc cai dit san trong may.
11. Hop thao tac

Hinh 1. 14. Hép thao tac
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Hop thao tac dugc trang bi cac nut an can thiét trong qua trinh van hanh Robot.

Gom cac nit 4n dé thuc hién cac thao tac can thiét nhu: Khéi dong dong co (ON), khai

dong va dung ché do van hanh tu dong (Auto operation), dung khan cép, chuyén doi

giita ché d6 day (Teach), va ché do chay tu dong (Playback). (hinh 1.14)

Bdng 1. 3. Chirc nang cua cdc nut trén hop thao tdac

Chi din M0 ta chirc ning
A Nt 4n ON cap nguon St dung dé bat nguon dong co vé ON. Khi & vi tri
cho dong co ON, Robot sin sang lam viéc.
, O ché do Playback, nut an khai dong chuong trinh
B Nut an Start .
da duogc dinh san
, O ché d6 Playback, nut an nay c6 tac dung lam
C Nt an Stop

dung chuong trinh khi n6 dang ¢ trang thai khoi dong

D | Cong tic chon ché do

- Dung dé chon ché do “Teach” hodc “Playback™.
- N6 chi c6 tac dung khi dugc s dung cung voi

cong tic twong tu trén bang day.

Nut 4an Emergency

stop

- Khi 4n nat nay, Robot s€ dugc dat ¢ trang thai
dirng khan cap.

- Co6 thé sir dung nat 4n ndy trén hop thao tac
(Operation box) hoac trén bang day (Teach pandent)

- Huy bé ché do6 nay, van nut an nay theo chiéu

kim dong ho (Nt nay sé tré vé trang thai ban dau).

- Hop thao tac duoc két ndi véi ti diéu khién cia Robot AX-C giong nhu phy

kién chuan.

- N6 khong thé két noi véi cac ti diéu khién khéac loai nhu: ta diéu khién

loai AX.

12. Céc diéu kién vé an toan khi van hanh ROBOT han

N6i chung, robot cong nghiép c¢6 pham vi hoat dong ciing nhu khu vyc lap dit

khé rong. Mat khac mdt robot c6 cac dac diém riéng rat khac so voi cac thiét bi thong

thuong, vi du nhu cach thire diéu khién tay may ty dong va riéng biét & téc do cao,. . . .

Chinh vi nhitng diém khac bi¢t nay nén robot lam viéc c6 nhitng méi nguy hi€ém ma &

cac thiét bi thuong khac khong co.
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Khac véi cac thiét bi may moc noi chung, robot doi hoi phai co mot khong gian
hoat dong khi van hanh hay 1ap trinh néu khéng s& din t&i kha ning c6 thé xay ra
nhitng nguy hiém khéng luong trude duoc. Do vay dé tranh cac nguy hiém co thé xay
ra, chiing ta can phai hiéu rd khai niém vé khong gian hoat dong cua robot.

Chung ta phai tuyét doi can than khi 1am viéc v&i robot. Pé thuc hién van hanh
robot cong nghiép loai Almega, ngudi van hanh phai dén gin robot trong khi diéu
khién tay mdy; diéu nay co6 thé dan dén nhirng nguy hiém ma hoan toan khong xay ra &
cac thiét bj théng thuong. Do d6, véi mot ngudi van hanh néu su hiéu biét khong day
du s& dan dén viéc van hanh sai,... va két qua trong mot vai truong hop tai nan cé thé
xay ra gdy nguy hiém dén tinh mang con nguoi.

Pé dam bao an toan khi diéu khién robot, ngudi diéu khién phai c6 duoc sy
hiéu biét cling nhu nam duogc kién thirc an toan va cac phuong phap phong ngira trude
khi lap dat van hanh, bao dudng va kiém tra robot.

Viéc soan ra va thuc hién cac chuin vé diéu khién an toan déu phai dua trén cac
chi dan cu thé vé diéu khién an toan theo nhu cac quy dinh dat ra.

Can chu trong dén viéc phan cong cu thé nhitng nguoi dam nhan cac nhiém vu
dudi day. Nhitng nguoi dudi day phai dugc tham du cac khoa hoc an toan dua trén cac
luat co ban.

- Nguoi thuc hién 1ap trinh: 1a nguoi thye hién van hanh 18p trinh.

- Nguoi thuc hién bao dudng: 12 nguoi hang ngay chiu trach nhiém kiém tra,
bao dudng robot,.v.v..

- Ngudi phu trach diéu khién an toan: 13 ngudi chiu trach nhiém phu trach viéc
dam bao an toan khi sir dung robot.

Ba ngudi nay phai dugc tham dy cac khoa dao tao vé an toan dua trén céc luat
co ban. Can dam bao rang chi nhitng ngudi lam cac cong viéc noi trén méi duoc phép
thue hién cac hoat dong lién quan dén robot.

- Nguoi tryc tiép tham gia san xuat: 1a nguoi lam viéc véi cac chi tiét chua
thanh pham va tryc tiép tham gia vao qua trinh san xuit ra ching. Nhitng ngudi ndy s&
duge tham du vao cac khoa dao tao vé an toan dua trén "Cac tiéu chuan diéu khién an

toan" cua cong ty.
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