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DU AN JICA — HIC ROBOT HAN CONG NGHIEP

LOINOI PAU

Khoa hoc va cong nghé ngay cang phét trién trén thé€ gisi. Chiing ta cin
trang b1 kién thic khoa hoc k¥ thuét va cong nghé cho cong nhan tré, nhiing
ngudi mong mudn dugc hoc tap va nghién ciru dé ti€p tuc su nghiép phat trién
nén cong nghiép Viét Nam.

bé dép ing nhu cdu trén, Dy 4n “Tang cuong Kha nang Pao tao Cong
nhan ky thuat tai trugng Cao dang Cong nghiép Ha Noi” dd duoc thanh lap
va bat ddu hoat dong tir ngdy | thang 4 nam 2000 theo thoa thuan hop tic k¥
thuat giita hai chinh phi Viét Nam va Nhat Ban. Day 1a du an hop tac k§ thuat vé
day ngh¢ trén 3 linh vuc: Gia cong kim loai tim, Diéu khién dién va Gia cong co
khi.

Cuén gido trinh “Robot hin cong nghiép” duoc viét v6i su hd trg cla
chuyén gia Nhat Ban la mot trong nhitng két qua hoat dong ctia Du 4n.

Gido trinh nay dé cap t6i cdc kién thic vé cong nghé han Robot; thao tic
van hanh, 1ap trinh diéu khién Robot han cong nghiép loai Almega EX-V6 cla
hang Daihen, mot trong nhitng hang néi tiéng cia Nhat Ban vé cung c4p thiét bi
han - cat. Noi dung gido trinh dua ra nhiéu bai tap thuc hanh cu thé, trinh bay ti
mi rat ¢6 hiéu qua cho hoc vién.

Chiing t6i tin chic rang cu6n gido trinh nay s& c6 nhiéu hitu ich khéng chi
cho gido vién va hoc sinh trong cédc trudng day nghé ma cho ca ¢6ng nhan, cin
bd k¥ thuat & cac co sG san xudt.

Mac di rdt c6 gang, song chic s& khong tranh khoi nhimg thiéu sét, ching
t6i rat mong nhan duogc s gép ¥ xay dung clia ciac ban déng nghiép va cdc nha
chuyén mon dé€ gido trinh duge hoan thién hon.

Ngay 24 thang 05 nam 2004
Du an JICA-HIC

Ban gia cong kim loai tam
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CHUONG 1

PIEU KIEN VAN HANH ROBOT HAN
. CAC YEU CAUDE PAM BAO AN TOAN
N6i chung, robot cong nghiép ¢6 pham vi hoat dong cling nhu khu vuc lap
dat kha rong. Mat khdc mot robot ¢6 cdc dic diém riéng rat khac so véi cde
thiét bi thong thudng, vi du nhu cich thic diéu khién tay may tv dong va
riéng biét & toe do cao,.... Chinh vi nhiing diém khéc biét niy nén robot 1am
viéc ¢é nhitng méi nguy hiém ma & cc thiét bi thudng khac khong ¢é.
Ching ta phai tuyét d6i can than khi lam viéc véi robot. D& thuc hién van
hanh robot cong nghiép loai Almega, nguti van hanh phai dén gan robot
trong khi diéu khién tay may, diéu nay cé thé dian dén nhitng nguy hiém ma
hoan toan khong xay ra & cac thiét bi thong thudng. Do dé, vai mot ngudi
van hanh néu su hi¢u biél khong ddy du s& dan dén viée van hanh sai,... v
két qua trong mot vai trudng hop tai nan ¢6 thé xay ra gay nguy hiém dén
tinh mang con nguoi.
1. CAC YEU CAU AN TOAN CHUNG
be dam bao an toan khi diéu khién robot, ngudi diéu khi€n phai doc céc
sdch huéng dan cing céc tai liéu di kem vé robot va ¢6 dugc su hiéu biét
sau sdc vé né ciing nhu nam dugc ki€n thitc an toan va cic phuong phap
phong ngira trude khi 1ap dat van hanh, bao dudng va kiém tra robot.
Phai tudn thu cac quy dinh dat ra coa quoc gia va chinh quyén dja phuong
noi robot duge su dung ciing nhu cdc luat vé an toan va sic khoe cho
ngudi lao dong.
2. HE THONG PIEU KHIEN PO AN TOAN
Khi muén dua robot vao sit dung, hé thong diéu khién an toan phaj dugc
chuan bi t trude do, bing cdch chi dinh mot ngudi chiu trach nhiém van

hanh robot lam viéc hang ngay ciing nhur mot ngudi chiu traich nhiém
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quan Iy vi¢c diéu khién an toan. Nhiing ngudi duoc giao nhiém vy nay
phii duoc hoc qua nhitng khod hoc k¥ ludng vé cich thitc ddm bao an
toan lao dong.
3. PIEU KHIEN AN TOAN
Khéc véi cac thi€t bi mdy mée udi chung, robot ddi hoi phai c¢é mot
khong gian hoat dong khi van hanh hay 1ap trinh néu khong sé dan téi
kha nang c¢6 the xay ra nhiing nguy hiém khéng ludng truée duoe. Do vay
dé trdnh cdc nguy hiém c6 thé xay ra, chiing ta cdn phai hiéu & khdi
niém vé khong gian hoat dong clia robot. Khi xem xét van dé nay s& thy
viéc dua ra nhi¢u hon nhiing tiéu chudn chat ché nhim dam bao do an
toan cho ngudi van hanh 12 hét sic can thiét. Dé giai quyét duge van dé
nay mot cach ding dan, ching ta hiy xem xét né trong diéu kién 1am viéc
thuc t&€ cua ngudi st dung.
4. CAC TIEU CHUAN BIEU KHIEN AN TOAN
Viéc soan ra va thuc hién cic chudn vé diéu khién an toin déu phai dua
trén cac chi dan cu thé vé€ diéu khién an toan theo nhu cic quy dinh dat
ra.
Hay chu trong dén cdc van dé sau khi soan thio céc tiéu chuan:
1) Phan cong cu thé nhiing ngudi ddm nhan cdc nhiém vu duéi day:
Nhiing ngudi dudi day phai dugc tham du cdc khod hoc an toan dya trén
céc luat ¢g ban.
+ Nguoi truc ti€p tham gia san xuat: 1a nguoi lam viéc véi cac chi tiét
chua thanh pham va truc ti€p tham gia vio qua trinh sin xuét ra ching.
Nhitng nguoi nay s€ duge tham du vao cdc khod dio tao vé an toan dua
trén “Céc ti¢u chuén diéu khién an toan” clia cong ty.
+ Ngudi thye hién lap trinh: 14 ngudi thuc hién van hanh 1ap trinh.
+ Ngudi thuc hién bao dudng: 1a ngudi hang ngiy chiu trich nhiém

kiém tra, bao dudng robot,.v.v..
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+ Ngudi phu trach diéu khién an toan: 12 ngudi chiu trach nhiém phu
trach viéc dam bao an toan khi sir dung robot.

Ba nguoi nay phai dugc tham du cdc khod dao tao vé€ an toan dua trén cac

ludt co ban. Cin dam bao rang chi nhiing ngudi lam cac cong viéc noi

trén maéi duge phép thuce hién ciac hoat dong lién quan dén robot.

2) Xac dinh 18 hé thong quan 1y.

3) Soan ra cdc tiéu chuin diéu khién dé an toan cho céc loai thiét bi khéc
cla cong ty sao cho phii hgp véi cic dac tinh cta robot cong nghiép.

4) Xdac dinh rd hé thong quan 1y va giao tiép trong truong hgp c¢é su ¢o
xay ra. Bién phap xu 1y khi ¢6 su ¢6 cling nhu phuong phdp ¢ap ciu
cho ngudi bi nan phai duoc phd bién cho moi ngudi théng qua mang
thong tin.

Il. CAC CHU Y CO BAN VE AN TOAN
Mac du robot cong nghiép DAIHEN loai Almega dd dugc thiét k€ ¢6 xét dén
diéu kién dam bao an toan cho con ngudi & mic cao nhat cé thé, nhung ngudi
st dung van can phai dic biét chd ¥ dén van dé nay. Bé lam duoc diéu do,
ching ta phai thuc hién ding cic chi dan dudi day.
Néu chiing ta sir dung mot robot ma khong nam vitng duoc co cau va nguyén 1y
lam viéc cia né thi khong nhiing c¢6 theé giy ra céac tai nan nghiém trong tham
chi lam nguy hiém dén tinh mang cho con ngudi va lam hur hai cd¢ thiét bi.
1. CAC CHU Y AN TOAN CHUNG POI VOT MOT ROBOT

Doc, hiéu va tuan thu diing cdc quy tac an toan khi sir dung robot.

1) Hay tranh xa khu vuc 1am viéc cia robot khi ngudn chinh bat.

2) Hay luon canh gidc khi & gan robot.

3) Can hiéu biét vé trang théi clia robot ciing cic diéu kién 1am viéc néi chung.

4) Ludn san sang bam nit EMERGENCY STOP khi & gan robot.

5) Phai hi€u va ndm bat dugc cic hoat dong clia robot.

6) Khong dugc ding phia sau cua tay mdy trong khu vuc lam viéc cla
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robot.

7) Khi ¢6 nhicu hon mot tram dang dugc st dung, khong ding giita céc
tram lam viéc cua robot.,

8) Ngudi ¢6 nhiém vy van hanh robot phii duge dao tao mot cich ky
ludng va phai hoan toan chiu trach nhiém vé hoat dong ctia robot cling
nhur vé an toan.

9) Phdi doc va tuan tha dung cdc quy dinh clia quéc gia va cia chinh
quyen dja phuong noi ¢é sit dung robot ciing nhu cdc fuat vé an toan
lao dong va suc khoé cho ngudi fao dong.

10) Khong dugce di chuyén, lam hong hoac che khuat cic nhin
WARNING va CAUTION & trén tay mdy va bo diéu khién robot.

11) Khong duge dén gan robot néu né dang duge diéu khién bai thiét b
diéu chinh xung.

12) Khéng dugce dé tré em lai gan robot.

£3) Khong dugc sur dung robot nay 1am robot son vi n6é khong c6 thiét b
bao vé dé chong hién trong no.

14) Khong dugc su dung robot trong diéu kién moi trudmg dm udt va ¢é
hoi nuéce vi né khong ¢6 kha ning chong am.

2. CAC BIEN PHAP AN TOAN CHO NGUOT VAN HANH

1) Khéi va khi han sinh ra trong qué trinh han ¢6 anh hudng khéng tot
dén co thé con ngudi. Do vay trong khu vuc han phai bé tri hé thong
thong gi6 thich hgp. Néu cdn thiét ¢6 thé phai st dung ca thiél bi tho
dé cung cép khi cho nguoi van hanh.

2} Ngusi van hanh phai mac d6 bao vé phan than va dau (bao gém mi
bao hiém, gang tay, y&m han va giay an toan).

3) Trén mi han phdi ¢6 lap kinh loc dnh siang d¢ bao vé mat khoi bi anh
hudng cua cédc tia ho quang.

4) An mit EMERGENCY STOP v nging hoan toin hoat ddng cua robot
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+ Ngudti phu trach diéu khién an toan: 13 ngudi chiu trach nhiém phu
trach viéc dam bao an toan khi sit dung robot.
Ba ngudi ndy phai duoc tham du cdc khod dao tao vé an toan dua trén cdc
luat co ban. Can dam bdo rang chi nhiing ngudti lam cdc cong viéc néi
trén mdéi dugce phép thuc hién cac hoat déng lién quan dén robot.
2) Xac dinh 10 hé thong quan ly.
3) Soan ra cac tiéu chuan diéu khién d6 an toan cho céc loai thiét bi khic
cua cong ty sao cho phu hgp vdi cic dac tinh cua robot cong nghiép.
4) Xac dinh rd hé thong quan ly va giao ti€p trong trudng hop ¢é su ¢6
xay ra. Bién phap xu 1y khi ¢6 su ¢6 ¢ling nhu phuong phéap c¢ap ciu
cho ngudi bi nan phai duoc phé bién cho moi ngudi thong qua mang
thong tin.
I1. CAC CHU Y CO BAN VE AN TOAN
Mac du robot cong nghiép DAIHEN loai Almega da duoc thiét k€ c¢6 xét dén
diéu kién dam bao an toan cho con ngudi & mifc cao nhat cé thé, nhung ngudi
str dung van can phai dic biét chd ¥ dén vin dé nay. Dé lam duoc diéu d6,
chiing ta phai thuc hién ding cdc chi dan duéi day.
Néu chiing ta sir dung mot robot ma khong nam vitng dugc ¢o cau va nguyén 1y
lam vi¢c cha né thi khong nhing cé theé gay ra céc tal nan nghiém trong tham
chi 1am nguy hiém dén tinh mang cho con ngudi va 1am hu hai céc thiét bi.
1. CAC CHU ¥ AN TOAN CHUNG POI VOI MOT ROBOT
Doc, hiéu va tuan thi ding cic quy tic an toan khi sir dung robot.
1) Hay tranh xa khu vyc lam viéc cta robot khi nguén chinh bat.
2) Hay ludn canh giac khi & gln robot.
3) Can hiéu biét vé trang théi ctia robot cling cac di€u kién lam viéc ndi chung.
4) Ludn san sang bam nit EMERGENCY STOP khi & gan robot.
5) Phai hiéu va nam bét dugc céc hoat dong cta robot.

6) Khong dugc ding phia sau cia tay may trong khu vuc lam viéc cha
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0)

7)

8)
9)

khi di vao khu vire lam viée cta robot.

Luon canh gide va than trong trude nhing di chuyén khong ludng
trude (hoat dong bat thuong) cua robot.

B trf man chan bdo vé xung quanh khu vuc han dé trinh cho nguoi
vdn hanh va nhiing ngudi xung quanh bi anh hudng khong 16t boi tia
ho quang.

Né¢u nhu gap cdc trd ngai, vi du nhu ¢é phoi vi dung cu & xung quanh
gin robot hoac san nha bi tron vi ¢6 déu.... thi do an toin cla ngudi
lam viéc ¢ thé khong duge bao dadm va nguy hiém rat dé xay ra. Do
d6 phai dat cac vat vao ding noi quy dinh va 1dm sach khu vuc han dé
gilr duge dicu kién lam viéc hap 1y.

Pdng (41 ca cdc clta clia hang rao bao v¢ robot va cic thi¢t bi ngoai vi.
N¢u khong thue su can thiét phai di vio khu vue robot lam viéc, hay thuc
hi¢n viéc van hanh robot & bén ngoai khu vuc niy dé dim bao an toan
cho nguoi diéu khién. Khi phai vio khu vuc 1am viéc cha robot dé lap
trinh, can kiém tra lai vi tri ciing nhu tinh trang ctia céc thiét bi an toan.
Vi du nhu nit EMERGENCY STOP va cong tac thudng md trén bang
day. Nut EMERGENCY STOP luon phai dit trong tam vdi cia ngudi

van hanh dé ¢6 thé bdm vao nit ndy bat ctt khi ndo ¢é su ¢6 xay ra.

10} Mac du khi ¢ che do tap trinh, robot hoat dong véi toc do thap, tuy

nhién nguoi dicu khién van ¢6 thé bi nguy hiém néu khong can than.
D¢ tranh xdy ra tai nan, can phéi tuan thi cic noi dung dudi day:

a) Pam bao mot khoang khong gian du 16n dé cho mot ngudi van hanh
c¢6 thé di chuyén wy do gifta hing rio an toan v ving 1am viée cla
robot.

b) Nguoi van hanh tuon ludn phai dinh trude duge khoang khong gian
de thodt khoi khu vuce robot 1am viéc trong khi van hanh néu ¢6 su ¢6
Xy ra.

¢) Khong mot ca nhan hay mét vat ndo duge & trong khoang khong
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gian thao téc dé phong khi gap sur ¢6, ngudi van hanh ¢6 thé thoat khoi
not lam viéc.,

d) Néu ngudi van hanh hay bat cit mot ngudi lam viéc nao nhan thay cé
su nguy hiém, hay an nit EMERGENCY STOP ngay lap titc dé ngimg

hoat dong ciia robot.

3. CAC BIEN PHAP AN TOAN TRONG KHI LAP TRINH

Viéc lap trinh thudng yéu cau ngudi van hanh phai di vao khu vuc 1am

viéc cua robot, boi vay can phai tuan thi ding cdc quy dinh sau day khi

lap trinh:

1)

2)

3)

4)

3)

6)

7)

Phai c6 do bao ho lao dong (bao gdm mii bdo hiém, ging tay, yém
han va giay an toan).

Trudce khi bat ddu lap trinh, hay treo bién “Pang ldp trink’ tai noi dé
nhin thay nhét dé moi ngudi xung quanh khu vire d6 biét ring viée lap
trinh ve robot dang dién ra.

Khong duge st dung cac thi€l bi phdt ra nhiéu dién tr xung quanh
khu vuc lap trinh.

Phai ¢6 it nhat hai nguoi thuc hién van hanh khi lap trinh, trong dé
moét ngudi dam nhan cédc cong viée thue t€ va mot ngudi ¢ nhiém vu
glam sat.

Nhiing ngudi van hanh 14p trinh vi ngudi gidm sdt phi hoan thanh
khod dao tao dic bi¢t nay va ho duge phan cong/chi dinh bdi giam
dée/ngudi quéan 1y diéu khién an toan.

Céan phai bdo cho ngudi van hanh 1ap trinh, ngudi gidm sit va nhing
nguol van hanh khdc vé tinh trang cua cdc thiét bi lién quan theo céc
tiéu chuan diéu khién an toan.

Ngudi chiu trach nhiém gidm sét phai tuan theo cac quy dinh sau:

a) Phai dung tai mot noi ma c6 thé quan sét dugc toan bo khu vire lam
viéc cua robot cling nhu tap trung dugc moi cdng viéc cha nhiém vu

giam sat.
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8)

9)

b) Neu phai di vao khu vyc robot lam viéc dé lap trinh, hay ludn san
sang bam vao nit EMERGENCY STOP ngay lap tic khi robot
chuyén dong bat thudng.

¢) Thiét lap td¢ do chuyén dong thap nhat & mitc ¢6 thé khi lap trinh
cho robot.

d) Khéng dugc s vao cac mit van hanh lap trinh trong khi dang nhin
vio cac diém fap trinh.

¢) Khong duge quay ra phia sau cla tay may trong khu vue lam viéc
cua robot.

Né¢u qud trinh thuc hién lap trinh yéu cau phai truyén tin hiéu nr mot
thict bi ¢6 1ién quan, nguén cip cho bo di€u khién, d6 bao vé lap,... sé
dugc bat trong khi iap trinh. Trong truong hgp nay, khi thuc hién lap
trinh can chi ¥ nhiéu i su chuyén dong clia cic thiét bi c6 lién quan.
Khi ¢6 su c6 xay ra, hay thuc hién cdc bién phép sau:

a) Khi nhan thdy chuyén dong bat thuong cta robot, hidy an nut
EMERGENCY STOP ngay lap tiic.

b) Sau khi da an mit EMERGENCY STOP can phéii kiém tra su bat
thudng nay dé tim ra nguyén nhan va c¢é bién phdp xt 1y. Khi tién
hanh kiém tra cdn dam béo chic chin ring robot va céac thiét bi ¢
lién quan di hoan toan ngling hoat dong.

c¢) Khi c6 cac su cd bat thuong vé ngudn dién dp cung cdp cho robot,
ap sudt dau cia cdc thiét bi ¢6 lién quan hay khi nén, hiy ngimg ngay
hoat dong clia robot bing cach dn nit EMERGENCY STOP vi tim ra
nguyén nhan, sau dé dua ra bién phap xtr 1.

d) Khi cic thi€t bi an toan nhu nit EMERGENCY STOP khong 1am
viéc, hiy tat nguodn cdp diu vao ngay lap nic, sau khi da kiém tra xac
dinh robot va cdc thi¢t bi lién quan khac di ngimng hoat dong thi tim
nguyén nhan, r6i dua ra bién phéap xir 1§ cu thé.

¢) Chi c6 ngudi duge chi dinh (ngudi da qua khoéa dao tao dac biét vé
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robot) md dugc phép tim nguyén nhan cia su ¢6 va cé bién phap xir 1y.
1) Sau khi da an nit EMERGENCY STOP, néu mudn khai dong lai
robot, phai kiém tra xem nguyén nhan cla nhitng su ¢6 di duge tim ra
chua va chiing da duoc xUr 1y (riét dé hay chua.

4. KIEM TRA PO AN TOAN CUA CHUONG TRINH PUOC LAP TRINH
Dé ki€m tra xem chuong trinh lap trinh ¢6 chay t6t khong sau khi két thiic
qua trinh lap trinh, hdy ti€n hanh qud trinh diéu khién khéi trong khi tuan
thu cac quy dinh sau:

1) Phdi mac d6 bdo hé lao dong (bao gdm mi bao hiém, gang tay, yém
han va giay an toan).

2) Trudce khi van hanh, cdn ki¢m tra dé dam bio ring robot di nging hoat
dong khong phai do ¢é su ¢6 ma phai dn nit EMERGENCY STOP hay
nut TEMPORARY STOP. Néu ¢é céc thi€t bi an toan nhu cdc phich cam
an toan va cong tac thudng mo, cling phdi xét xem cic chiic ning cua
ching c¢é hoat dong t6t khong. Néu cé su bat thudng xay ra, hiy ngiing
van hanh va cé bién phdp xtr Iy thich hop.

3) Nhitng ngudi khong ¢ nhiém vu van hanh robot phai tranh xa khoi
hang rao bao vé robot.

4) Kié€m tra xem cdc den cinh bdo va chuéng ¢6 1am viée t6t khong.

5) Khoéng st dung céc thi€t bi phét ra nhiéu dién tlr tai noi kiém tra hoic
xung quanh khu vuc kiém tra.

6) Phai c6 it nhat hai nguo van hanh thuc hién kiém tra viéc lap trinh,
trong do mot nguoi chiu trdch nhiém kiém tra va mot ngudi dam nhan viée
g1am sat.

7) Ngudi kiém tra chuong trinh duge lap va ngudi gidm sat déu phai trai
qua va hoan thanh khod dao tao dac biét vé robol va duge chi dinh boi
ngudi quan 1y diéu khién an toan. Vé mat nguyén tic, ngudi van hanh da
lap trinh chuong trinh nay va biét rdt 6 vé né nén sé thuc hién kiém tra

chuong trinh dugce 1ap.
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8) Dua ra céc thong bdo cho ngudi kiém tra cdc chuong trinh da duge lap,
ngudi gidm sat va nhitng nguoi van hanh khac vé tinh trang cia céc thiét
bi ¢6 lién quan theo cdc tiéu chuin diéu khién an toan.
9) Ngudi c6 nhiém vu giam sdt phai tuan theo cic quy dinh sau:
a) Puing tai noi c¢6 thé xem xét dudc toan bd khu vuc lam viée cua
robot ciling nhu tap trung dugc moi cong viéc clia nhiém vu gidm sat.
b) Luon luén gitr nit EMERGENCY STOP va 4n né ngay lap tic khi
cd su ¢d xay ra.
c) Cam moi ngusi ngoai trir ngudi van hanh viéc kiém tra chuong trinh
lap trinh lai gan khu vure lam viéc cua robot.
10) Nguoi van hanh ¢6 nhiém vu kiém tra chuong trinh lap trinh phai tuan
theo cdc nguyén tic san day:
a) Vé mit nguyén tic, phai lap trinh cho robot & bén ngoai khu vuc 1am
viéc cua robot.
b) Né&u phai di vao bén trong khu vuc lam viéc clia robot dé lap trinh
cho robot, hay thuc hién qua trinh lap trinh trong trang thai luén san
sang 4n nit EMERGENCY STOP ngay lap tiic khi robot ¢6 su di
chuyén bat thudng. |
¢) Kiém tra vi tri ding thao tac can than trude khi vio lap trinh. Khong
dugce lap trinh ding trén buc ké khong du cing vitng hoac ding & vi tri
cao (tir 2m trd 1én).
d) Thiét 1ap t6¢ do diéu khién khéi & mic thdp nhat c6 thé khi lap trinh.
e) Khong dugc so vao cac nut lap trinh trong khi dang nhin vao cic
diém lap trinh.
f) Khong duge di ra phia sau cta tay may trong khu vire 1am viéc cia
Robot.
g) Can kiém tra xem robot ¢6 chuyén dong binh thutng khéng sau khi
da thuc hién chuong trinh bang céach tién hanh diéu khién khéi (block

operation).
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h) Kiém tra tat ca cédc thiét bi lién quan xem ching c¢6 hoat déng binh
thuong khong.

5. CAC BIEN PHAP AN TOAN TRUGC KHI PIEU KHIEN TU PONG
Trudc khi bat dau di¢u khién tu dong, hily thuc hién theo cic chi din dudi day:
1) Kiém tra s& chuong trinh chinh x4c dugc chi dinh cho méi hop khdi
dong (starting box).

2) Cam nhitng ngudi khong ¢ nhiém vu ding gan hang rdo an toan cua
robot.
3) Béng chat céc cira clia hang rao an toan va kiém tra cic thiét bi an toan
nhu cdc cong tac nguén (approach switches), cdc cong tac hanh trinh
(limit switches) va cdc cong tac quang dién (photoelectric switches)... xem
ching ¢6 hoat dong t&t khong.
4) Kiém tra 14t cd cac thiét bi bao vé hay céc thiét bi lién quan xem chiing
dd duge dat ding vi trf bat dau lam viéc (start-work position) hay chura.
5) Kiém tra xem robot di duoc dat & vi tri khdi dong theo quy dinh hay
chua.
6) Di chuyén tdt ca cac dung cu nim trong khu vuc Iam viéc clia robot.
7) Céc phdi phai duoc dat & nhiing vi tri thich hop va duge giit ¢6 dinh
bang d6 gé han,v.v..
8) Ki€m tra xem tit ca cac cong tic clia cdc thiét bi lién quan va céc thiét
bi ngoai vi ctia robot da dugc dat ding vi tri hay chua.
9) Can dam bao khoéng ¢6 ngudi nao & trong khu vuc lam viéc clia robot
truGe khi robot di chuyén.

6. CAC BIEN PHAP AN TOAN TRONG KHI VAN HANH TU PONG
Hay thyc hién cac yéu cau dudi day trong khi van hanh tu dong:
1) Khi phai di vao khu vuc lam viéc cha robot dé thay bép han tai ddu mo
han hodc day han hay an nit EMERGENCY STOP, tit nguén va kiém tra

xem robot da ngung hoat dong hoan toan chua trude khi vao bén trong
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hang rao an toan.

2) Hay canh gidc khi khai dong cac bo phan 6 lién quan dén cac bo phan
bao v¢ duge diéu khién bai cic thié€t bi bén ngoai trong khi dang diéu
khién.

3) Nhitng nguti khong duge phan cong khong duge phép thue hién dicu
khién.

4) Néu su dung hai hay nhicu hon cdc hop khdi dong (starting box), khi
dé hiay dam bao rang ngudi van hanh phai ¢6 sy hiéu biét rat rd vé tit ca
quy trinh van hanh, bao gém ca mai lién quan giita ching.

5) Hay an nit EMERGENCY STOP ngay lap tiic dé ngiing hoat dong cla
robot néu xay ra hién tuong bat thudng.

6) Ngudi van hanh can phai mac bao ho lao dong (bao géom mii bao hiém,
ging tay, yém han va gidy an toan) dé bao vé cho co thé tranh khoi tac
dong khong tot cha cédc tia ho quang, khéi han va phéi nong,. .. trong khi
diéu khién qua trinh han.

7) Hay bét ddu qu4 trinh diéu khién ty déng & bén ngoai hang rao bao ve.

11
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7. CAC BIEN PHAP AN TOAN SAU KHI HOAN THANH QUA TRINH
PIEU KHIEN
I} Sau khi hoan thanh qud trinh diéu khién, hdy di chuyén tay may trd vé
diém ban ddu bing cich st dung bang day (teaching box) ma khong cé
anh huéng véi do g han.
2) An ndt EMERGENCY STOP va tét nguén.
3) Tat ngudn han vi nguén clia bo diéu khién thit bi han.
4) Tat nguodn cip cla bo diéu khién robot,
5) De cho robot va cdc thiét bi khic sau khi van hanh duoc nguéi mot
cach ty nhién.
6) Lam sach robot, thi€t bi han va khu vuc phia bén trong hang rao bao vé.
7) Sau khi kiém tra thdy robot dd nguoi, hiy che phi bat lén t4t ca cac
thiét bi dé tranh bi bui ban.
8. CAC BIEN PHAP AN TOAN KHI HAN HO QUANG PIEN
Trude khi bat ddu van hanh qu4 trinh han, can phai doc, hiu va ndm duodc
cac luat an toan lao déng cé lién quan ciing céc chil ¥ co ban dudi day:
1) Hay thuc hién diing cdc quy dinh sau dé tranh bj dién giat:
a} Khoang cédch cua thi¢t bi cap ngudn han va kim loai co ban hoac kim
loal co ban va thiét bi diéu khién di¢n dugc két néi t6i thiét bi han phai
tuén theo diing cdc quy dinh (céc tiéu chudn k¥ thuat vé thiét bi dién)
va phai dugc thuc hién boi mot ngudi duge dao tao vé hé thong dién
(k¥ su dién)
b) Khong dugce cham vao céc phéan ¢6 dién.
c¢) D1 gang tay, méc quan o khé va ¢6 tinh cdch dien. Khéng duge mic
quan 4o hay di géng tay da bi cfi son hay 4m uét.
d) Phai tat tat ca cdc ngudn dién dau vio truéc khi tién hanh ldp dat,
ki€m tra va bdo dudng. Mat khéc, vi cdc linh kién dién tir nhu tu dién,...

van c6 the tich dién tham chi ngay ca khi d3 tit nguén cap ddu vao nén

12
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can ki€ém tra dé chic chan ring khong ¢6 si tich tu dién 4p mot vai
phiit sau khi da tat nguon dién.
e) Khong duge sir dung cdp dé két ndi néu nhu chat lugng chia ching
khong dam bao vi bi hu hai hay bj do dién.
I} Hay bat chat céc phan két néi cha cdp va boc cdch dién cdc phian d6
dé tranh bi giat khi cham phai.
g) Khong dugc sir dung mdy han trong khi né van dugc dé trong hop
hay phu tam bao vé.
h) Kiém tra vi trf diing thao téc can than truée khi vao lap trinh. Khong
duoc 1ap trinh diéng trén buc ké khong du cing viing hoac dimg & vi tri
cao (tir 2m (rg 1én).
i) Tién hanh bao dudng, kiém tra dinh k¥, nhitg chi tiét bi hong sau
khi stra chita ¢6 thé duoc sir dung lai.
J) Tat cac ngudn dién dau vao khi khong can st dung dén ching.
2) Tuan thi ding theo cic quy dinh dudi day dé bao vé ngudi van hinh va
nhitng ngudi khic trdnh khoi nhitng tic hai do khéi, khi han phét ra trong
khi han.
a) Gilt cho mat na han cdch xa mo han & muce ¢ thé tranh hit phai khéi han.
b) Nhat thiét phai sit dung hé théng hit khoi trong khi han.
¢) Su dung hé thong hiit khéi thich hgp d¢ khong khi noi han khong bi
bao phu badi khéi va khi han.
d) Sir dung céc thi€t bi hd trg thd néu nhu hé thong hidt khai han khong
ddp tng dugc yéu cau.
e) Doc va tuan theo cdc nhan canh bdo trén tal ca cdc thung dung
nguyén liéu han.
I Néu han tai mot noi ¢6 dién tich hep, can phai c6 thiét bi hit khéi 16t
hay mang cac thiét bi thé dudi sy quan 1y cua ngudi gidam séat da duge
dao tao k¥ ludng.

g) Khéng dugc han ¢ gan noi dang ti€n hanh tra dau, rtra v phun xit.

13
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Mat khac, khi han khi bao vé c6 thé phdt ra gay nhiém déc cho nhiing
nguoi dang lam viéc xung quanh.
3) Hay thyc hién ding céc quy dinh dudi day dé bao vé mat va da khoi tia
ho quang va bao vé tai khoi tiéng on.
a) Phai mang mat na han thich hgp cing v6i kinh ram hay kinh loc
trong khi han hay dang gidm sat qud trinh han.
b) Phai lap dat cdc man chéan bao vé khoi tia hé quang xung quanh khu
vuc han dé céc tia hé quang khong anh hudng dén mat cta ngudi van
hanh va nhiing ngudi khac.
¢) Deo kinh ram pht hop bat ¢ khi nao & xung quanh khu vue han.
d) Phai bao vé tai khi ¢6 ti€ng on 16n.
e) Phai sir dung cdc loai d6 bao ho lao dong nhur gang tay da dung dé
han, quan do bao ho véi dng tay dai va yém han trong khi han.
f) DPeo kinh bao vé mat tranh khoi bui ban va xi.
4) Thue hién theo cic yéu ciu sau dé ngin ngira chdy va nd c6 thé xay ra
do kim loai néng, kim loai ban tée, xi va tia hd quang.
a) Cac chat dé bat 1ra phai ba tri ra xa khoi khu vyc han.
b) Phai mac dé bao ho lao dong nhu ging tay da dé han, quédn 4o bao
ho vdi Ong tay dai va bao che chan cao cling yém han dé tranh khoi bi
bong vi kim loai néng, kim loai bén tée, xi va tia ho quang,...
¢) Ludn luon dé phong hoa hoan.
d) Phéi b tri cdc phuong tién chita chiay gan khu vuc han va biét cach
sit dung chiing.
e) Khong duoc dé ciac dé dé chday nhu gb hay chét vai cham vao cac
kim loai co ban dang néng,... ngay sau khi han xong, bai vi né khong
chi gay ra chay ma con ¢6 thé lam cho ngudi van hanh bi bong.
f) Khong duge mang céc vat han cdn néng t6i gan cdc vat dé bit lira.
g) Cac vat dé bat lra phai duge dat cdch xa khdi khu vuc han. Néu

khong thé di chuyén dugc chiing, hdy bao phu ching bing tam pht c6
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chat liéu khong bat lia.

h) Khéng duge sir dung khi dé chiay gan khu vuc han.

1) Cac phan két néi ctia cdp phai duge bat chat va lam céch dién.

1) Khong han nhiing 6ng dan khi bi bit hoac cic thiing, 6ng ¢6 chia

day khi.... néu khong s& gay né rat nguy hiém.

k) Khong duge han phia trén cic vat licu dé bat lira nhu gb hay chat vai.
5) Thyc hién theo cdc quy dinh sau dé ngan ngita cdc hién tuong binh khi
bi roi gy hong hoic nd

a) Buoc cdc binh khi that chac chan vi chiing ¢6 the bi do (s dung day

cach dién).

b) Cac binh chita khi phai duge cdch dién bang mot gia dd binh khi.

Khong duge st dung cédc binh khi hay gid d& binh khi d¢ 1Aam nén tiép

dat cho cac mach dién,...

¢) D€ cac binh khi cdch xa khoi cdc ngudn nhiét hay cdc ngudn phdt ra

tia ho quang khi han.

d) it cic binh khi cdch xa khoi con ngudi va dudng xe ¢6 dan dén noi

lam viéc.

e) Khi dang phai lam viéc véi c¢ic binh khi, hidy tuan thia ding cdc luat

1 va cic quy dinh dé ra tai noi lam viéc.

g) Khong duge dat binh khi ¢ ngi ¢6 nhiét d6 cao.

h) Khong dung doéi dién véi miéng binh khi khi m& van binh khi.

i) Phai déng van ctia binh va chup nip bao vé néu khong str dung binh khi

J) Khong duge dat mo han phia trén binh khi. Tranh khang dé cho dién

cuc cham vao binh khi.

k) St dung bd diéu chinh khi phit hgp véi vai cac thiét bi duge yéu cau.
6) Tat ca nhitng nguoi van hanh dang & trong khu vue 1am viéc caa robot
déu phai dugc trang bi cic thiét b bao vé dudi day:

a) Luon phai doi mii bao hiém khi dang & trong khu vuc lam viéc cla

robot.
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b) Ludn deo kinh bao hé lao dong khi & trong khu virc lam viéc cia
robot.
7) Tir truong dugc sinh ra tir cdc dong dién 6 cudng do cao c6 thé anh
huéng dén tdc do di chuyén clia ngudi van hanh, bdi vay nhitng ngudi ¢6
mac d6 bao ho phai tham khéo ¥ kién béc si ctia ho trudce khi tiép can véi
robot han dang hoat dong va truée khi di vao khu vuc han.
8) Phai tat robot va nguén di¢n han trude khi di vao khu vue lam viéc hay
khu vue han.
9) Thuc hién theo cdc yéu cdu sau dé ngan ngira nhiéu tuong tic dién - i
EMC (Electro - Magnetic Compatibility) bi gay ra bdi cic tia hd quang
khi han.
a) D€ cdc thi€t bi cach xa khéi hé quang han.
b) Céc nguon dién diu vao cla robot, cic thiét bj phu va ngudn ctia
may han phai dugc cap riéng 18.
10) Thuc hi¢n ding cdc quy dinh dudi day dé khong bi tén thuong do bat
cdn cham vao céc phan chuyén dong quay
a) Khong duge sir dung khi may han khong cé vo may.
b) Nguoi chiu trich nhiém thio vo cla may han,... d€ kiém tra, bao
dudng, hay sita chira,... phai 1a ngudi di dugce dao tao dic biét va hiéu
rdt rd vé may han. Trong khi dang thyc hién céc cong viéc nay, hiy yéu
ciu nhitng ngudi khic tranh xa khoi khu vuc nay bing cich rao xung
quanh mdy han dé bio vé.
¢) Khong dugc dua tay, tdc va quan do lai gan quat hay con lan dang
quay.
9. CAC NHAN CANH BAO
Céc nhan canh bdo duge gan vao tay mdy va cic bo diéu khién cha robot
DAIHEN loai Almega d€ ngudi sit dung c6 thé sit dung chiing mét cich
an toan.

Khong duoc thdo bo, dich chuyén, pha huy hay che phii 1én cdc nhan canh béo.
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Doi véi cdc nhédn canh bao trén bo diéu khién robot va tay may, hay tham
khio cdc tai li¢u “Sich hudng dén Iap dat va bao dudng cho robot loai
Almega - INSTRUCTION MANUAL FOR Almecga series
INSTALLATION & MAINTENANCE” va “Sach huéng dan sir dung bo
diéu khién cdc truc bén ngoai clia robot loai Almega - INSTRUCTION
MANUAL FOR Almega serics EXTERNAL AXES CONTROLLER” dé

nam ré hon vé chiing.
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CHUONG 2
CAU HiNH HE THONG CHUAN ALMEGA EX-V6

I. CAUHINH CO BAN ALMEGA EX-V6

Hinh 1: Cau hinh hé thong chudn robot han MAG/CO2 loai EX-V6

(1) Tay may EX-MV6
(Loai: EXM61)
(2) Bo diéu khién EX-C

(Loai: EXCMN1)
(3) Bang day

Loai Pic diém ky thuat
EXTP-E008 Chiéu dai: 8m
(4) Hop van hanh
Loai Dic diém k¥ thuat
EXOP-0005 Chiéu dai: 2m
(5) Cap diéu khién 1&2 (tay may~bo diéu khién)
Loai Dic diém k¥ thuat
EXRB-E008 Chiéu dai: Sm
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IL THIET BI CUA ALMEGA EX-V6

Nhitng module sau dugce chon tuy ¥ cho Almega EX-V6.

1. Bang day

Loal

Diac diém ky thuat

EXTP-E015

Chieu dai: 15m

2. Hop van hanh

N Loai Dac diém k¢ thuat
EXOP-0010 Chiéu dai: 10m
EXOP-0015 Chiéu dai: 15m

3. Cap diéu khién 1&2 (tay may~bo diéu khién)

Loai Dic diem k¥ thuat
EXRB-1003 Chiéu dai: 3m
EXRB-1010 Chiéu dai: 10m
EXRB-1015 Chiéu dai: 15m

4. Hop khéi dong

Loai Diac diém k¥ thuat
EXST - 0005 Chiéu dai: Sm
EXST 0010 Chiéu dai: 10m
EXST -0015 Chiéu dai: 15m

5. Tay may dimg cho Almega EX-Vé6

L.oal

Dac diém k¥ thuat

L-3626

Chiéu cao d61 vér MX-MV6:

400mm
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6.Borole....... L.8258A
Theo tinh chat vat 1y thi dau vao va dau ra ¢6 thé duge ndi vdi cdu ndi va
dau ra thu duge 13 mot tép diém role.
B§ role nay dugc yéu cau khi chuong trinh dich dugce chon hodc khi ngudn
han CPDRA-351/501 dugc sir dung.
Céc diém I/O (input/output): 20 diém (duoc néi tGi cau néi)
(IN1~IN20, OUTI~0OUT20) _
Dic tinh vat 1y dau ra: Max. AC100V hoiac DC30V, 1A (1iép diém kho)
7.Boroletha2....... L8312A
Bo role nay duogc yéu cau dé dua ra 20 diém 1/O theo tinh chat vat 1y thi
dau vao va dau ra ¢6 thé duge ndi véi cau ndi va ddu ra thu duoc 1a mot
ti€p diém role.
Cac diem 1/O (input/output): 20 diém (dugc néi t6i cau nol)
(IN1~IN20, OUT21~0UT40)
Pac tinh vat 1y dau vao: DC24V, 10mA ON/OFF
Dic tinh vit Iy ddu ra: Max. AC100V hodc DC30V,1A (tiép diém kho)
€@ cniy
Pau vao ra cta bo role bao gém 20 céng trén mot bang mach (board) va cé
thé m& rong t6i da 14 120 cong. Tuy nhién s& cng c6 thé md rong trén bod
role phu thuoc vao diéu kién két ndi clia ngudn han (cé thé dat hai bo nay
trong mot ti diéu khién robot).
8. Cap giao dién PC
La mot cap truyén thong thudng, duoc st dung dé nai bo diéu khién robot véi
may tinh c¢i nhan khi chon phan mém dang sir dung nhur “Phan mém cia bo

nh& bén ngoai PC” va né dugc cung cip boi RS-232C .

Loai Dic diem ky thuat
1.8290D Dai véi mdy tinh IBM PC/AT (Pau néi

¢4 9 chan), chiéu dai: 3m

L8290E Cap trong bo diéu khién robot.
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9. Phan mém bé nhé bén ngoai PC
La phdn mém ¢4 thé mua dugc trén thi truong va duge st dung nhu mot
phuong tién dé ghi dir liéu can luu trit trong bd diéu khién robot nhu 1a

chuong trinh 1am viéc va cdc file ché do han trong & dia mém.

Loai Dic diém ky thuat
PMO1-EX | L8381C | Tuong thich véi Window 98, Me
(English) | hoac Window 2000, § dia mém
3.5’ 2HD

Ghi cha: Window dugce ding ky nhin hi¢u cia tap doan Microsoft.
10. Card diéu hop PC
La mot thiét bi dung dé ghi dit liéu cn luu trit viio trong bo diéu khién

robot, nhu chuong trinh lam viéc, cic file ché d6 han trong card diéu hop

flash
Loai Dic diém k§y thuat
L8300E Card diéu hop PC
L8300E Card PC (Thanh phan)

Card diéu hop téc do nhanh
Cap dan t6c do nhanh

III. CAC BO PHAN HAN MAG/CO,
P6i véi cdc bd phan co ban chia ngudn han, xem hinh 2 dé dai chi€u vai cic
phén tir a dén e va hinh 3 dé€ d6i chiu vé6i céc phan tir f dén |. C4c thiét bi sau
¢ thé duoc st dung dé cap ngudn hin MAG/CO,. Module cdu hinh chuin

duge ky hiéu bing “*” & trudc méi tén goi.
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1. Nguon han

Hinh 2: C4u hinh chuin cta hé théng robot hin MAG/CO2

Loai CPVAS-350 | CPVAS-500 | CPDRA-351 CPDRA-501
Mic tiéu thu | 17,5 kVA 294kVA 17,5 kVA 29,4kVA
dau vao
Pién dp dau Ba pha 200-220V +/-10%
vao
Dai tan s6 50/60 Hz
Phuong phap Mag/CO,
han
Dong dién 350A 500A 350A 500A
han
Dién ap han 36V 45V 36V 45V
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Dai dong 45~350A 40~500A 40~350A 40~500A
dién han
" Dai dién ap 14~36V 15~45V 14~36V 15~45V
han
Hiéu suat 65% 100% 60% 100%
Kich thudc | 376x549x693 | 376x649x693 | 376x549x693 | 376x649x693
may {mm) (mm) {mm) (mm)
(WxD*H)
] Trong luong 52 kg 73 kg 53 kg 74 kg
2. Cap diéu khién 5
(1) CPVAS (2) CPDRA
Loai Pac diém k§ thuat Loai Dic diém k§ thuat
*BWCB- Dai: Sm *EXRB- Dai: 5Sm
6105 5005
BWCB-6110 Dai: 10m EXRB-5010 Dai: 10m
BWCB-6115 Dai: 15m EXRB-5015 Dai: 15m
3. Cap diéu khién 4, cap va ong
Loai Thiét bi Pic diém
3)yOng | @Cép | (HCip | (4 Cap | kY thuat
din khi | n0i véi mo | ndi véi vat | diéu khién
han han 4
*EXRB- | L2527B L2527D [.3442B L8905B Dai: 5m
4005
EXRB- L3375T L3375E L3375L 1.8906B Dai: 10m
4010
EXRB- L3375V L3375G L3375N | L8907B | Dai: 15m
4015
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4. Thiét bi dieu chinh khi

Loai Dac diém k¥ thuat
FCR-8033 St dung cho han CO,
RF-16 Str dung cho han MAG (Ar)

5. Két nwéc  ...PU-301
Muc gi6i han thap nhat....BBPU-3013

€@ Chi §: Ket nu6e duce sir dung khi ding nude Tam mét cho mé han véi

dong dién 16n 500A.

(for Loadinf on
the Manipulator) |

(for Loadinf on
the Manipulator)

Hinh 3: Thiét bi tai day trén tay may ctia han MAG/CO?2

24



DU AN JICA- HIC

ROBOT HAN CONG NGHIEP

6. M6 han CO, va ¢ bép han

Loai

Dic diém k¥ thuat

(1) Mo han

MTXC- | Khi lam mat dugc sir dung cho mé han cong véi

CO, 3531 nguon 350A (Ngudn han max 500A: mifc chudn)
MTXCW- | Nuée lam mat duge sit dung cho md han cong vdi
5031 nguon 500A (Ngudn han max 500A: miic chudn)
(2) C& bép L317X Nguoén han max: 350A (d61 véi md han
han

MTXC-3531, phan day nhé ra 13 15mm).

L3177 Ngudn han max: 500A (d6i véi méd han MTXCW-
5031, phan day nho ra 1a 20 mm).

|

7. Gia d¢ mo han

Loai Pic diém ky thuat
Gi4 d& mo han L-6640 Gi4 d6 md han Dudng chinh
L6640B L6300C
8. Bo cap day
CPVAS
Loai Phuong | Vatliéu | Toc do cap day | Ma { Tham
phap han hoa | khao
*L-7431 (2 cudn) MAG/ CO, Thép I5mm/giay X
L-7432 (4 cudn) Thép 15mm/gidy X
CPDRA-351/501
L-7437 (4 cuén) | MAG/CO, |Thép 18mm/giay |o
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9. Gia d6 c6 dinh

Loai

Dic diém k¥ thuat

[L.-7432 (4 cudn)

Diing cho tat ca cdc loal tay may

10. Cap dong truc

Loal

Pic diém k§ thuat

Cap dong truc

L6611 Chiéu dai: 1,1m

Cdp cam bién

L6577B

11. 6ng cudn day leai ding

Loai Pac diém k§ thuat
*L318H Dugc dit & dudi san
L7481A Dugc dat trén tay may
12. Cap dién
Loai Pac diém k¥ thuat
*7.318D41 Pugc dat & dudi san
Z318D29 Pugc dat trén tay may
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IV. CHI TIET KY THUAT CUA TAY MAY EX-M6

/1 2\ Vi tri sir dung Silicon tao
a4)

lien két giita cac bé mat

Hinh 4: Tay may EX-MV6

Ban vé va So )
Vi tri Stt Tén S6 hiéu
model luong

(1) Dong ca servo AC W-L01376 |1 5096-427

(2) Banh rang RV W-L00963 |1 5096-211

Truc1l | (3) Cong tac gidi han W-35630 1 4254-101
Mori white .

4) Ma 480ml | 2670-013

RE No.0
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(5) Dong co servo AC W-L01376 |1 5096-428
(2) Banh rang RV W-L00963 |1 5096-211
Truc 2
Mori  white )
(4) Ma& 430ml | 2670-013
RE No.0
(6) Pong co servo AC W-L01374 |1 5096-426
(7) Banh rang RV W-L00962 |1 5096-213
Truc 3
Mori white o
(4) Mo 270ml | 2670-013
RE No.0
(8) Dong co servo AC W-L01373 |1 5096-425
(9) Hé truyén diéu hoa W-L00868 |1 5096-215
Truc 4
Harmonic X
(10) | Ma 10ml | 2670-014
HC-1A
(11) | Dong co servo AC W-L01372 |1 5096-424
(12) | He truyén diéu hoa W-L00868 |1 5096-222
Truc5 |(13) | Day dai W-Lol1384 |1 5096-429
Harmonic ,
(10) | M@ 10ml | 2670-014
HC-1A
(14) | Chat bit kin (Silicon) |#5211C S50ml |2670-015°
Doéng co servo AC W-L01372 |1 5096-424
Hé truyén diéu hoa W-L00993 |1 5096-221
Truc 6 :
Day dai W-L01385 |1 5096-430
Harmonic )
Ma 10ml | 2670-014
HC-1A
Day (17) | Pin W-L01399 |3 5096-434
bén Cap nd1 L.7400F00
N 1 L.7400F00
ngoai
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Cap noi (2) L7400G00
(cho truc 5 & 6 cua 1 L.7400G00
canh tay trén

Lap rap Bo role 5&6 L7400B00 |1 L7400B00

1. M&: Lugng md t6i thiéu trong mot thung 500g ctia Mori White RE No.0
bang 575 ml.

2. M&: Lugng md t6i thi€u trong mot thing 50g ctia Hardmonic HC-1A béng
khoang 50ml.

3. Lugng t6i thi€u cha chat Silicon duoc st dung 1a 333 ml.

V. NGUON PIEU KHIEN
Cong tac nguon diéu khién dugc lap trén th diéu khién robot. Nguon diéu

khién dugc cdp bing cach dung tay xoay cong tic t6i vi tri ON.

Cong tac nguén diéu khién Dén bdo

\ —

2 a2
J

Nguén diéu khién duogc cap bang cich

xoay cong tac theo chiéu mili tén t6i vi tri
ON

-2

N

Hinh 5: Cong tac nguén diéu khién

A Canh bao

biéu khién robot phai dugc thuc hién bdi hai ngudi. P& dam bao luon c6 mot

nguoi san sang an nit EMERGENCY STOP trong trudng hop khén cap.
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VL. HOP PIEU KHIEN
Hop diéu khién c6 cac niit diéu khién khong thé thi€u trong diéu khién qua

trinh thuc hién co ban.

o O |

(D) (A)
B & /@

(B) - - (C)
\AUTO _ TEACHINJ
AUTOMAT’CHEIEERATION

hE — &k

(E) - | (F)
: ksr.«n‘r s*rop)

Hinh 6: Hop diéu khién

(A) - Nut EMERGENCY STOP
An niit nay dé dimg khan cap tay may. Khi an vao nit s& bi chét, dé m& chot

van nut theo chiéu cua mii tén.
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(B) - Niit AUTO MODE

An mit dé chuyén d6i tir ché do 1ap trinh sang ché do tu dong. Den sang khi &
ché do AUTO MODE.

(C) - Niit TEACH MODE

An niit dé chuyén déi tir ché do tr dong sang ché do lap trinh. Dén sang khi &
ché d6 TEACH MODE.

(D) - Niit SERVO ON

An niit dé cap nguén cho servo. Den sang khi nguén servo duoc cap.

(E) - Nut START

An niit dé bat ddu thuc hién qud trinh tw dong theo chuong trinh. Trude khi
bat ddu, dam bao tat ca moi ngudi phai & ngoai ving hoat dong cha tay may.
Peén sang khi dang thuc hién qua trinh ty dong.

(F) - Nut STOP

An nit dé dirg qua trinh ty dong cta chwong trinh dang chay. Pen sang khi

dang dimg.
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VIL. BANG DAY

1. Quan sdt mat ngoai cua bang day

S

-B.@e
Hﬁ..m

Hinh7: Bang day

32



DU AN JICA- HIC ROBOT HAN CONG NGHIEP

2. Chitc nang cua cdc phim diéu khiéen
Cédc phim diéu khicn trén bang day c6 nhiing chic nang duoc gidi thiéu
trong bang 1.1.
Bang 1.1 Cac phim trén bang day

Ta Quan sat mat ngoai Giati thich
én
phim
Diing dé nhap s6 liéu va lua chon
lénh. Khi gid tr1 s6 liéu da duoc
s ™ L N ¢ ™y ‘ ' ) )
3 5 nhép, dén LED ctia “No.KEY” sdng.
- /o, /N ) . A e - 2 \ il
— e —— Dung dé chi dinh ngudén han &
. Lo MPS/MPE g‘:;fr\f} SENSOR » ] .
Phim s6 va 4 5 p trang thai ON/OFF hodc thuc hién
e N AN J ” . . . s
phim chon 1énh - N N / N || viéc day/thu day han khi ¢6 nhiéu
AS/AE | |wswE] | 10 . o
T 2 3 ngudn han duoc két nodi.
. AN A Iy
- — (— || Vi du, khi ddy day han véi ngudn
T.H'NOPW EN BRANCH I
\ 0 J 1 ocj han thit hai, dn phim

cling v&i phim s6 2.

Duing d€ sira ddi su Iva chon hoic
qua trinh lam viéc da duge ghi vao
Phim MODIFY @ .

bé nhé hodc xod hién thi ALARM

khi qud trinh thuc hién sai xay ra.

Ding d€ b sung lénh. Pén LED
Phim ADD 0 phia trén bén trdi sdng trong khi bé

sung 1énh.

Diing dé luu giit cic dif lieu da
Phim RECORD duge chi dinh vao bo diéu khién

robot.

Ding dé doc cdc dir liéu nhu gid

Phim READ tri toa d6 hodc dé kiém tra ndi dung

file da dugc chi dinh trong chuong

33




DU AN JICA- HIC

ROBOT HAN CONG NGHIEP

trinh trong khi thuc hién diéu khién |
khéi.

" Phim DELETE

Dung dé xod lénh.

Phim RESET

Dung dé thiét 1ap lai mot IGp clia
cdc phim chic nang, thiét lap lai cdc
161 bdo, canh bio (Errors/Alarms)
hoic bd qua céc dit licu duge chi
dinh.

Phim SPEED

SPEED

Diing dé chuyén déi toc do trong
diéu khién timg budc va dieu khién
khéi hién thi giita téc do diéu khién

timg budc va téc do diéu khién khai.

Dung dé chuyén ddi su di chuyén

Phim @ gifta hé truc toa do Dé Cac vdi cic
COORDINATE — truc doc lap trong diéu khién tay
may.
Diing d€ chon mot thiét bi ngoai.
Phim )
Peén LED s6 trén phim Axis sdng
MICHANISM ) '
khi thiét bi ngoai duoc chon.
Ding d€ chon mot hé toa do
Phim huyén d heo h do be
trong chuyén dong theo h¢ toa do e
FUNCTION 8 E 8 R
Cac hoac chuyén qua chuyén dong
SELECTOR

két hop véi diéu khién bang tay,...
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Dung dé ting/giam t6c do diéu

Fhim khidn timg budc/khGi, dong dien
INCRECE/DEC X [© bin, ..
RECE Phim nay thuong dung chon cac
muc khi thay hodc sta doi dif liéu
) dat.
LEF'EI)‘}/;TGHT Dung dé chon muc khi thay hodc
<2} [ sita ddi dit lieu dat.
or TEACH '“o Dung dé chuyén déi tir ché do tr
ooe] dong sang ché do Tcach.
MODE bén LED sang & ché d6 Teach.
. Dung dé hién thi mot chitc ning
hoac nhiéu chlc nang sau chitc nang
FUNCTION ’ 5™ néu ¢6 nhiéu hon 5 chiic nang da
CANDIDATE duoc an dinh téi phim chic nang.
Phim Dung dé chon chiic nang di duoc
FUNCTION (e1)-Lrs] hién thi bén dudi man hinh.
Phim TEACH Dung dé thuc hién diéu khién tay
ENABLE may va qué trinh diéu khién khai.
Phim QUICK Dung dé thuc hién viéc ddy/thu
INCREACE/DE o day han hoac thay déi t6c do & dai
CREACE toc do cao.
Dung dé chuyén ddi trang thdi
ON/OFF cta tin hiéu diéu khién [/O
Phim 1/O Oof, o bén ngoai trong ch& do lap trinh.
ON/OFF il bén LED & phia trén bén trai sdng

khi diéu khién 1/O bén ngoai dugc

thirc hién.
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Phim SENSOR
ON/OFF

[CHLATIF H

Ding dé chuyén déi trang thdi
ON/OFF cha cam bién trong qué
trinh thuc hién tu dong.

Diéu nay chi ¢6 két qua khi cam
bién dugc keét ndi. Den LED & phia
trén bén trdi sing khi cam bién lam

viéc.

Phim WEAVE
ON/OFF

WEAVE]|

Diing dé chuyén déi ché do dao
dong & trang thai ON/OFF. Peén
LED & phia trén bén trai sing o
trang thai ON.

Phim WELD
ON/OFF

WELD
CMTFF

Dung dé chuyén ddi ché do han &
trang thai ON/OFF. Ben LED & phia

trén bén trdi sang G trang thai ON.

Phim STOP

S T D P

Diing dé tam dirng qud trinh diéu
khién tr dong. Den LED & phia trén
bén trdi sdng trong qud trinh dimg
diéu khién khéi hoac ty dong.

Trang thal dimg duoc xoa bo
bang cdch #n phim nay khi dang
dimg qua trinh diéu khién khoi.

Phim BLOCK
CONTINUE

Diing d¢ chuyén déi giita ché do
lién tuc va khong lién tuc clia qua
trinh diéu khién khéi. Pén LED &
phia trén bén trai sdng & ch€ do diéu

khién kh6i lién tuc.
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Phim BLOCK

Dung trong qud trinh diéu khién

khéi hodc tim ki€m mot cach tuan tu

FORWARD/BA “owo| [Z:‘j:ﬂ ,, ) .s
hodc diung dé tang/giam bac (pham
CKWARD .
vl) can Xoa.
Phim WIRE Diung dé thuc hién viec ddy/thu
INCHING/RET | E“” day han.
RACTING
Phim Ding dé¢ déng hoic mo tay kep
CLAMP/INCL (3] [A] ctia robot.
AMP
Dung két hop véi phim (.,
1 2 34§ LAl
[ Mk ;] diéu khién tay mdy.
L-Y- HiS 5 deén nam phia trén bé mat cla
-T3 +‘] phim AXIS dugc xem la s6 bd phan
Phim AXIS 212 ' .
[;1. T bén ngoai phu thuoc ciu tric cua
- robot (robot, d6 ¢4 han ...).
(sH5) ( s )
T +] Miy dugc chon, dén tuong ting
— sang.
Phim Diing dé dirng khi khan cép.
EMERGENCY
STOP
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Cong tac thudng
mo (deadman

switch)

 Cong tic thuong md (deadman
switch) ndm tai mat sau cua bang
day, cam bang day bang hai tay.
Cong tac thuong md chi ¢6 tac dung
trong ché do lap trinh (teach mode).
An va giit cong tic, nguén servo
duoc bat. Néu tha cong tac, nguodn sé
tat. |
Nguon servo & trang thai ON/
OFF phu thuoc vao chudi thao tac
sau:
(1) An va gilt cong tac thudng mad
“deadman switch™.

(2) An nit SERVO ON trén hop
van hanh. Nguoén servo duoc
bat.

(3) Néu nha cong tac thudng md
nguén servo tat. Pé bat nguoén
servo trg lai, 4n va gilt cong tac
thuong md trd lai. (trang thai
ON/OFF chi c6 thé thay ddi
bang cong tic thuong md). Cha
¥ qua trinh thao tac (1) va (2)
can phai thuc hién lai néu nguén
servo bi tat do an niit dimg khén
cap hoac bi hong.

Trong ché do tu dong, ngudn

servo dugc bat bang cach dung hop
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van hanh, khong diung cong tic
thusng mo. Khi tdt nguén servo,
ding nit EMERGENCY STOP cé

trén hop van hanh hoac bang day.

Nt OVERRUN
RELEASE

Dung dé xoa bo viéc chay quéd
diem cho phép (EA10004-XXXX).
Viéc chay quéd diem cho phép duge
xo0d bo bing cédch sau:

(1) An va gilt cong tac thudng

ma.

(2) An nit SERVO & trang théi
ON trén hop van hanh.
Nguén servo duoc bat.

(3) An va git nit OVERRUN
RELEASE.

(4) Di chuyén truc chay qud. Dé
X04 bo huéng chuyén dong
trén, thuc hién diéu khién tay

-

may.
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CHUONG 3
VAN HANH VA LAP TRINH PIEU KHIEN
I. NGUON PIEU KHIEN
1. BAT NGUON PIEU KHIEN

1) Cong tac duogc bo tri trén t diéu khién nhu hinh dudi, d6 12 nguén duge
dung dé diéu khién robot, cung cAp nguén han va cic thiét b1 ¢6 lién quan
khac.
2) Cong tac nam & vi tri ON thuc hién cung cip ngudn han va nguén diéu
khién robot.

a. Cong tac ndm ¢ vi tri ON thuc hién cung cap ngudn han.

b. Van cong tic nam trén clra th diéu khién t6i vi tri ON. Dén béo

nguon bat sang khi ta diéu khién duoc cung cip nguodn.

Cong tac nguén diéu khién ben béo

dus

Nguén diéu khién dugc cap bang cach

LED

xoay cong tac theo chiéu mili tén tGi vi

tri ON

L
Hinh 8: Nguén diéu khién
3) Khoi dong man hinh hién ra trén man hién thi ctia bang day.
Tat ca céc den LED trén bang day cing sang va tén tai trong khoang

thoi gian ngan.
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DTAGNOSIS
' 01-03-15 8:42

| THARK YOU FOR WAKING WE UPT
THIS IS EX CONTROL.

4) Cac thong s6 ban dau dugc hién thi ngay lap tic.
SR DiMOsSls

R

5) Khi xac dinh cdc thong s6 ban dau hoan thanh, man hinh nhin thay nhu

hinh dudi day:

Bay gio qua trinh thuc hién trén bang day mai c6 thé bat dau.
TEACH %SO ISERVO  OFF Il
TEACH Lock )

2. BAT NGUON SERVO
Sau khi bat ngudn diéu khién, bat ngudn servo dé diéu khién robot.
Cong tac thudng md dugc str dung cip ngudn servo nim trén bang day (cong
tac thudng md nam & mat sau clia bang day).
* Bdt nguon servo
ACé’mh bao: Kiém tra viing lam viéc trudc khi bat nguon servo
Trudce khi bat nguon servo, bao dam tai dé tat ca moi ngudi phai & ngoai

vung lam viéc cla tay may.
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1) Nam va gilt cong tac thuong md trén bang day.

2) An niit SERVO trén hop van hanh.
Trong khi giit cong tac thuong md, nguén servo bat. Néu tha cong tac
thudng md, nguodn tat. D bat lai nd, gilt cong tac thudng ma tro lai.
Ocniy
Néu nhu ngudn servo tat do ding khan cdp hoac 161, thuc hién lai thao

tac 1 va 2 dé bat nguén servo.

3) ben ctia nit SERVO ON trén hop van hanh sang khi nguén servo bat.
Hién thi tai ving hién thi trang thai hoat dong clia ngudn servo trén
bang day thay déi tir “SERVO OFF” sang “SERVO ON”.

Lic nay robot san sang di chuyén.

TEAGH AXIS A : %gﬁtgl{é% %ﬁ :
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3. TAT NGUON SERVO

Khi dirng su chuyén dong ctia robot theo ché do lap trinh dé tranh su nguy
hiém hoac trude khi tit nguon diéu khién, tha cong tac thuong md. Chuyén
dong cua robot s€ ding ngay lap tic khi cong tac thudong md duoc tha ra.
Néu ding su chuyén dong clia robot theo ché do tu dong, an nit ding khan
cip (EMERGENCY STOP) (cong tac thuong md s€ khong lam viéc
trong ché do tu dong).

Hai nit (EMERGENCY STOP) dugc cung cdp mot nit nam trén hop

diéu khién con mot ndt nam trén bang day.

) o ] P —

@<\\ N
O o >

BOIOOT
ololD

Hinh 9: Nut EMERGENCY STOP
* Tdt nguon servo (dieng khdn cdp Robot)
1) An nit EMERGENCY STOP trén hop diéu khién hoac bang day,

nguodn Servo sé tat. Robot sé dirng chuyén dong ngay lap tic néu né dang
di chuyén.

[ TEACH

ALLOT
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2) Nit EMERGENCY STOP bi khoa. D€ bo 1énh nay xoay niit theo
chiéu mii tén.
IL. DI CHUYEN ROBOT
1. DI CHUYEN ROBOT (PIEU KHIEN TAY MAY)
Di chuyén robot bang qua trinh thuc hién trén bang day duoc chuyén t6i
van hanh tay may. D€ thuc hién van hanh tay may phai dam bao cic diéu
kién sau: |
Ché do lap trinh
Nguon servo bat va qué trinh thuc hién diéu khién khoi khong duoc thuc hién.
Ché do tu dong
Nguon servo bat véi diéu kién:
- Robot trong dié¢u kién ding.
- Robot khong duge khoi dong, hoac nam ngoai mién c6 thé khai dong
dugc sau khi da hoan thanh cong viéc.
*Di chuyén Robot

1) An phim AXIS bing tay phai trong khi tay trdi 4n phim [z

2) Khi bb phim [

€ Ghinns

va phim khong c6 chic nang
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2. THAY POI TOC PO
T6e do van hanh tay mdy c6 thé thay déi khi cén thiét. Téc do van hanh tay
may c6 thé lua chon theo 8 mic; 4 mifc toc do thdp va 4 mice tdc do cao
nhu sau (trong di chuyén theo hé truc Pé Céc thi chuyén dong tién cé thé
duge dung). Toc do duoc lya chon xudt hién trong mién hién thi trén bang

day.

MLO ML) MLzl MLg] ML4] MAd] MH2] MAg)
e ;
H -

iy

Téc do thip  Dai toc do thap Dai t6c d6 cao Téc do cao

@ cray
Chuyén dong tién
Khi chuyén dong tién dugc chon dé thuc hién diéu khién tay mdy, robot
chi dugc di chuyén véi khodng cach nhé nhat noi ma né cé thé di qua.
Chuyén dong tién 12 t61 wu khi cin dat chinh x4c diém, vi du nhu diém han
* Thay doi toc do
Téic do van hanh hién thdi duoc hién thi tai mién hién thi tc do trén bing day.

Vung hién thi t6c do

%SO SERVO ON ‘

Ki¢m tra t6c do van hanh trudc khi van hanh tay may va thay déi toc do
néu thay can thiét.
Pé tang téc do
An phim
Pé giam toc do

An phim <L
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3. THAY POI GIUA CHUYEN PONG TRUC POC LAP VA CHUYEN
PONG THEO TOA PO PE CAC
Trong van hanh tay mdy c6 thé thuc hién dugc hai kiéu chuyén dong:
chuyén dong truc doc l1ap va chuyén dong theo toa do Dé Cic; chuyén
dong truc doc lap duoc chi dinh khi bat nguén diéu khién con chuyén dong
theo toa do B¢ Cic dugc lua chon theo yéu cau. Mbi kiéu chuyén dong déu
c6 su thuan lgi va khé khan riéng, né phu thudc vao huéng md robot
chuyén dong. Can lyc chon huéng di chuyén robot t6i nhiing diém xéc
dinh mot cach thuan loi nhat.
Di chuyén truc doc ldp
bé thuc hién di chuyén riéng ting truc, thuc hién an phim AXIS tuong tng

trén bang day.

Hinh 10: Di chuyén truc

Di chuyén theo toa dé Pé Cdc (hé toa dé co bdn)

Dau mé han di chuyén theo hé toa do.

46



DU AN JICA- HIC ROBOT HAN CONG NGHIEP

Hinh 11: Di chuyén theo toa do Dé Cac

Chuyén doi giita chuyén dong truc doc lap va chuyén dong theo toa do
bé Cac

Hé toa do hién hanh duoc hién thi tai mién hién thi hé toa do trén bang
day.

Dé chuyén déi gitta chuyén dong truc doc lap va chuyén dong toa do Dé

COORD-
INATES

Céc thi dung phim

Ngay khi dn phim nay thi chuyén dong dugc thay déi gitta chuyén dong
truc doc 1ap va chuyén dong theo hé toa do Pé Cic.
4. DAY VA THU DAY HAN

Qua trinh ddy day ra ngoai bép han hoic qua trinh thu day duoc thuc hién
tir tir. Dé day va thu day duoc thuc hién, 4n phim hoac trén bang
day.
Viéc ddy va thu day ciing ¢6 thé duoc thuc hién véi toc do cao.

€ Ghinho
Day c6 thé dugc ddy hoic thu chi khi nguén servo bat.
Qua trinh ddy va thu day khong thé thuc hién trong trudng hop sau:
- Robot dang chuin dodn dit liéu ban dau (khéi dong)
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- Robot dang chuyén dong (diéu khién tay mdy, qua trinh thuc hién khéi
hoéc qua trinh thuc hién tu dong).
- Dung phim
* Pdy va thu ddy han
- Pdy day

An phim

bay véi téc do cao, an phim cling v6i phim s
- Thu day

Ao phim [ ¥

FETRALT]

P . " . [ N e . auIcK
Thu day véi toc d6 cao, dn phim cung vél phim |ne
Khi c¢é nhiéu ngudn han duge ding, qué trinh day va thu day dugc thuc

hién cho ngudn han ¢6 s6 tuong fng vdi s6 duge an (mot vai chifc ning
khdc nhu kiém tra khi cling dugc thuc hién nhu vay).
Vi du: Néu nhu ddy day v&i ngudn han 2, 4n phim img vGi phim s6 2.
M&éi l1an chon ngudn han cho qué trinh hoat dong, lya chon nay s& duge luu
lai ngay sau d6. Vi vay khi qué trinh hoat dong ti€p theo vdi nguén hin 2
thi phim s6 2 s&€ khong can an lai. Khi thuc hién qua trinh véi nguédn han 1
thi 4n phim s6 1.

ITI. TAO CHUONG TRINH [LAP TRINH]
1. CAC BUOC LAP TRINH

Thuc hién lap trinh theo cidc buéc sau:

(1) Nhap s6 cua chuong trinh duge tao (hoac 1ap trinh):

Nhap s6 cita chuong trinh dugc tao bang phim s6 trén bang day.

Dung s6 cta chuong trinh trong dai tr 0001 dén 9900. S tir 9901 dén
9999 dugc dung cho viéc diéu chinh.

(2) Lua chon 1énh 13p trinh cho robot.

Di chuyén robot bing cich van hanh tay mdy va chon 1énh di chuyén dén

vi trf cdn (vi du: Lénh vi tri (P), Iénh chuyén dong theo dudng thang “L”,
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I¢nh chuyén dong theo cung tron “C”). Tai diém bat ddu han, chon lénh
bat ddu han. Dé chon 1énh, diing phim cheon Iénh hoac céc phim chitc nang
trén béng day.

(3) Nhap diéu kién can thiét cho lénh.
Sau khi chon 1énh, nhap diéu kién can cho 1énh d6. Vi du nhap t6c d6 néu
chon lénh di chuyén robot, hoac ché dé hian néu chon I¢énh bit diu han.
Nhap ché d6 han bang phim s6 hoac phim chic nang.

(4) Ghi I¢nh duge chon
Sau khi nhap ché do, ghi lénh bang phim . C4c 1énh dugce ghi trong
chuong trinh mot cdch tuan tu.
Neéu lap trinh véi cac lénh giong nhan duge thuc hién lién tuc, 4n phim
Vigc ghi lién tuc chi ¢6 thé khi lénh ghi truée dugc goi lai ngay lap tic

trude khi hién thi phim chitc nang.

Diéu kién c6 thé thay déi véi phim |) trude khi ghi lenh.
(5) Két thiic 1ap trinh
Sau khi lap lai cdc bude tir 2 dén 4, an phimdé két thic viéc lap trinh.
Stta chita 16 bao
Néu chon sai 1énh hoac 18i khi nhap dit liéu, dn phim hoic dé
stra 16i.
- Khi chon sai lénh, 4n phl’mho{lc phim dé quay trd vé man hinh
trude do.

- Néu 4n phim khi nhap gid tri s6, gid tri mGi c6 thé duoc nhap.

- Néu 4n phfm hoac phim khi thong bao 13i hién thi, 15i c6 thé

duoc xo0a.
- Néu 4n phai phim sau khi an phim , 1énh dugce ghi c6 thé bi
loai bo.
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2. NHAP SO CHUONG TRINH
Trude khi lap trinh, nhéap s6 chuong trinh.
* Thao tdac nhdp s6 chuong trinh
1) Bam bao hién thi trén bang day nhu hinh dudi (tai day lénh cta ché do

lap trinh).

. |
2) An phim F1 (1ap trinh)

S6 cuia chuong trinh c6 thé dugc nhap.

:ngft> AX1S MH3 ﬁéso SERVO ON

| ENTER PROGRAM NUMBER.

3) Nhap s6 cua chuong trinh
C6 hai cach nhap so:
- Nhap s0 truc tiép tir phim so
- Chon s6 tu dong
Nhadp s truc tiép
Ding phim s6 dé nhap s6. Vi du: nhap “0123” 4n phim s6 0,1,2,3 trén
bang day. Khi s6 da duoc nhap, thong bdo “START TEACHING” hién thi

trén bang day va viéc lap trinh lai ¢6 thé duoc thuc hién.

P0123 SQ No.=
ESTART TERGHImE T o

TEACH AXTS" “MH3 %so SERVO ON
- .

>

ot ioN Ji/0  EBRANCH BWELD JWEAVE X

Pé chon 56 tu dong
An phim F2 (SELECT) tai man hinh 1. S6 nho nhat chua dung duoc chon

tu dong.
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Khi s6 da dugc nhap, thong biao “START TEACHING” duoc hién thi trén

bang day va lap trinh ¢6 thé duoc tiép tuc.

TEACH AXIS MH3 SYSO SERVO ON
POO0OT SQ No.= O \‘é

START TEACHING

>

WEAVE &
3. CAC LENH CO BAN

1) Lénh vi tri (P)

Lénh P cho phép robot di chuyén dén vi tri va tu thé da dugc ghi va dimng

tai mot diém ma qua trinh han khong duoc thuc hién.

Lénh nay chon véi phim '7’ . Sau khi chon, thiét lap hai diéu kién di

chuyén robot sau:

(1) Toc do
Nhap téc do trén ti 1¢ phan tram co ban trén dai tir 1 t6i 100%. 100% la
toc do 16n nhat.

(2) Overlap ON/OFF
Overlap 1a qua trinh di chuyén robot tir diém lap trinh nay dén diém lap
trinh khac ma khong can giam toc do.
Overlap & trang thdi ON c¢6 thé rit ngan thoi gian thuc hién han tai
nhitng di€m giao nhau.

2) Lénh noi suy duong thdng (L)
Lénh L cho phép robot di chuyén theo mot dudng thang téi diém duoc

ghi va phén 16n dugc dung tai diém ma qua trinh han bét dau.

Lénh nay dugc chon bang phim |=+. Sau khi chon cén dat hai diéu kién

cho di chuyén robot:

(1) Téc do
Nhap t6c do bing quang dudng trén phit nim trong dai tir 1 dén 9999
(cm/phut).
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(2) Overlap ON/OFF
Giong nhu dicu kién cho 1¢nh vi tri (P), overlap ON/OFF c6 thé dugc
chi dinh. Overlap ON thudng dugc chi dinh tai diém han.

3) Lénh noi suy cung tron (C)
Lénh C cho phép robot di chuyén thco mét cung tron t6i diém duge ghi
va phan 16n duge ding tai di€ém ma qud trinh han bit diu. Mot cung tron
dugc xdc dinh bang 3 diém (diém bat dau, diém gidta, diém cuéi) nhu
hinh bén dudi.

Ca hai diém giira (C1) va cudi (C2) ctia cung trdn duoce chon véi phim [

P, or L (Piém bat ddu)

C2 (Diém két thiic)
C1(Diém giita)
Hinh12: Cung tron
Sau khi chon, dat hai diéu ki¢n duéi day dé di chuyén robot:
(1) Téc do.
Nhéap t6c d6 bang quang dudng trén phit nam trong dai tir 1 dén 9999
(cm/phuit).
(2) Overlap ON/OF
Giong nhu diéu kién cho 1énh vi trf (P), overlap ON/OFF ¢6 thé dugc
chi dinh. Overlap ON thuong dugc chi dinh tai diém han.
4) Lénh han (AS)
Lénh han cho phép robot bat ddu qua trinh han.

ASIAE

Lénh nay dugc chon bang phim . Sau khi chon, nhap ché dé han

(dong dién, dién ap, toc do).

Lénh han dugc chon khi dn phim [**] phu thudc kiéu clia ngudn han

duoc két noi.
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Bang 2.1 Kiéu lénh han

Cung cap nguodn han ~ Chon lénh han
| CPVAS - 350/- 500 AS i
Robot chuyén dung CPDRA - 351/- 501 ASD
véi thiét bicung cdp |  CPDACA - 201 APS
ngudn han CPDPAS - 501 ASP |
ADPA - 301 AST |
Cung c¢dp ngudn han khac AS |

5) Lénh két thic han (AE)

Lénh ket thuic han (AE) cho phép robot két thiic cong viéc han véi qué trinh

diéu khién h6 quang (d€ tao hinh dang mdi han tai diém két thic dugc dién

day).

Lénh nay dugce chon bang phim |

dién, dién ap ...)

Lénh két thic han duge chon khi an phim

han dugc két nai.

ASIAE

ASIAE

Sau khi chon nhéap ché do han (dong

phu thudc vao kiéu ngudn

Béang 2.2 Kiéu lénh két thiic han

Cung cap ngudn han Chon lénh han
CPVAS - 350/- 500 AE
Robot chuyén dung CPDRA - 351/- 501 AED
voi thiét bi cung cap CPDACA - 201 APE
nguén han CPDPAS - 501 AEP |
ADPA - 301 AET
Cung cap nguon han khac AE
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4. LAP TRINH
Phin nay gidi thiéu qua trinh lap trinh co ban bang mot vi du don gian sau.

Cac phim trong hinh duéi cho biét cac niit d6 dugc an khi 1énh duoc lua chon.

Buée (1) Buéc
B =~
P i l?_ .._ :I‘I?ESET]
7 e 1 \_/
/. T
A I Bu6c@
e — T P
Buse® - [@START) o [?]
g ‘
L ‘\ //f - {f _//
\ Duorng han B“‘m ® e
\\ //’ _‘_ ///’ /
/ LJ BuocO ’_,//;,/
P ]. .AS E CA‘MS A_E //
Buée®@ 71 1— & ~“Buécd (9 S}
r_{ _ ____: /../

Hinh13: Cac budce lap trinh
* Thao tdc ldap trinh co ban
1) Lap trinh budéc ©
(1) Thuc hién diéu khién tay may t6i vi tri cia budc @ (diém an toan cach
phoi lam viéc cang xa ééng tot)
Lap trinh Iénh vi tri “P”, vi tri nay khong han.
(2) An phim |2

7

Lénh vi tri “P” duoc chon.

P (Positioning)
>SPEED
LAP

In-n

ON

(3) Nhap t6c do ctua diém “P” bang phim s6.

(4) Néu thay doi overlap ¢ trang thdi ON sang OFF, dn phim
F1... chi dinh overlap & trang thai ON
F2... chi dinh overlap & trang thai OFF
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Chi dinh viéc thiét lap overlap bang phim chiic nang.

P (Positioning)
SPEED N 00%
>LAP = ION|
[ON_ |
(5) Sau khi nhap diéu kién, &n phim ghi

>001 P 100% BASE M1

2) Lap trinh buéc @.

(1) Thuc hién diéu khién tay mdy t6i vi tri ctia buéec @

(2) Lénh vi tri duge thiét lap “P”
Néu ding cédc dicu kién 1ap trinh tai buéc @, an phim
Néu thay déi diéu kién (16c do, overlap ON/OFF), thuc hién thao tic
giong bude @ bang cich an phim (g)] Sau khi dat, an phim ghi

001 P 100% BASE M1
>002 P 100% BASE M1

3) Lap trinh buéc ®.
(1) Thuc hién diéu khién tay may tGi vi tri ctia bude ®.
Vi tri nay la diém bat dau han.
Lénh vi tri dugc thiét 1ap “P” va 1énh bat dau han “AS”.

(2) An phim ghi do diém “P” dugc chon & budc @.

002 P 100% BASE M1
>003 P 100% BASE M

(3) An phim pe
Hién thi dé chon 1¢nh bat dau va két thic han, (AS/AE) xuat hién.
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(VN (TN (S (G > |

O Ghinno

Man hinh khac voi man hinh trinh bay o trén cé thé sé xudt hién

Khi &n phim ==, Iénh han khac nhu ASD/AED va APS/APE c¢6 thé duoc

hién thi trén man hinh. C4c I¢nh han dugc dung khic nhau phu thuoc vao
ki€u nguén han dugc két n6i. Qua trinh thuc hién cdc 1énh han khac hau hét
duoc thuc hién giong nhu 1énh “AS” mac dii ché do han c6 thé khic nhau.
(4) An phim F1 (nhap gid tri han) (AS NUM.)

A S (Arc Start)
>WELDING CURRENT

WELDING VOLTAGE = 23.0v
WELDING SPEED = Boom
ARC FILE - ARCO

NELD DB

(5) Nhéap dong han, dién 4p han, toc do bang ciac phim s6 va chuyén muc
bang phim N}| [{»
o Ghi nho

Muc “File ARC”

Muc “File ARC” khong duogc chi dinh nhu cac 1énh chuyén dong vi
no la file ch€ do han c6 vi tri tai mién md rong dudi ctia chuong trinh.

(6) Sau khi nhap tat ca cac diéu kién an phim ghi

001 P 100% BASE M1
002 P 100% BASE M1
003 P 100% BASE M1

> AS 160A23.0V, 50cm #

4) Lap trinh buéc ®

(1) Diéu khién tay may t6i vi tri ctia bugc @
Lap trinh bang 1énh noi suy dudng thing “L” do qua trinh han dudng
thiang duoc thuc hién tai vi tri nay.

(2) An phim [

8
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Lénh noi suy duong thing “L” duoc lua chon.
(3) Nhap téc do ctua “L” bang phim s6.
L (Linear Interoolatign
>SPEEBE&|’ erpo 2 o

LAP ON

L

© Ghinne

Toc do cta robot khi thuc hién 1énh noi suy dudng thang hoac noi suy
cung tron tai vang han la téc do cua tay may trong qud trinh thuc hién
dicu khién khéi. Trong qué trinh thuc hién tr dong, tay may di chuyén tai
toc do dugc chi dinh véi 1énh “AS”.

(4) Chi dinh thiét 1ap overlap néu thay can thiét. C4ch thiét lap giong cach
thiét lap cua 1

(5) Sau khi nhap tat ca cac ché do an phim ghi

001 P 100% BASE M1

002 P 100% BASE M1

003 P 100% - BASE M1

: AS 160A, 23.0V, 50cm #1
2004 L 100cm BASE M1

{ =

5) Lap trinh buéc ®

(1) Diéu khién tay may t6i vi tri cia bude ®
Bat dau han cung tron tai vi tri clia buéc @. Lap trinh véi 1énh noi
suy cung tron “C”.

(2) An phim |-<

9

Lénh noi suy cung tron duogc chon.

C 1 {(Circular Interpolation)
>SPEED = %cm
LAP = ON
:

(3) Chi dinh t6c do va trang thai overlap ON/OFF nhu chi dinh cho “L”
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(4) An phim ghi

002 P 100% BASE M1
003 P 100% BASE M1

A S  160A 23.0V, 50cm #1
004* L 100cm BASE M1

>005*«C 1 100cm BASE M1

6) Lap trinh buéc ®
(1) Diéu khién tay mdy téi vi tri ctia budc © |
Vi tri nay la diém két thic clia han cung tron va ciing 1a diém két thic han.
Lap trinh v61 1€nh ndi suy cung tron “C” va lénh két thic han “AE”
(2) An phim ghi khi “C2” cho biét diém két thic han cung tron duoc

chon xong.

003 P 100% BASE M1

A'S 160A,23.0V, 50cm #1
004 L 100cm BASE M1
005%C 1 100cm BASE M1

>006%xC 2 100cm BASE M1

(3) {&ll'l phl,m ASIAE

Hién thi dé chon 1énh bat dau va két thic han (AS/AE) xuit hién.

AE NUM. AE FILE >

(4) An phim F2 (AE NUM)

A E (Arc End)
>CRATER CURRENT

"CRATER VOLTAGE = 18. Ov
CRATER TINME = 1.0s.
= ;08

POSTFLOW TIME

(5) Nhap dong dién han, dién ap han, thoi gian han va thoi gian khi bao
vé sau khi h6 quang tat bang cac phim so.
An phim [{M [@‘ dé chuyén muc.

(6) Sau khi nhap tat ca cac diéu kién, an phim
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; A'S 160A, 23. 0V, 50cm #1
004* L 100cm BASE M1
005*C 1 100cm BASE M1
006%xC 2 100cm BASE M1

> - AE 130A,18.0V, 1.0s, 0.0s #1

7) Lap trinh budoc @
(1) biéu khién tay mdy t6i vi tri ciia budc @, lap trinh véi 1énh vi tri “P”.

(2) An phim |2

=

(3) Nhap toc do cta “P” bang phim s6 nhu dugc chi dinh tai bude mot
thay doi trang thai cua overlap néu can.

P (Positioning)

>SPEED = [
LAP = oM

(4) An phim ghi

004 L 100cm BASE M1
D05*C 1 100cm BASE M1
006*C 2 100cm BASE M1

AE 130A,18.0vV, 1.0s, 0.0s #1

>007 P 100% BASE M1

8) Lap trinh budc

(1) Diéu khién tay may téi vi tri cua budc
Trong trudng hop nay di chuyén tay mdy dén khi dén LED cua
READY trén bang day sing.

(2) An phim ghi khi d6 1enh “P” duge chon.

005%C 1 100cm BASE M1
006*+C 2 100cm BASE M1

AE 130A,18.0V, 1.0s, 0.0s #1
007 P 100% BASE M1

>008 P 100% BASE M1
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9) Két thuc lap trinh, an phim
Lénh END la Iénh két thic chuong trinh, né duoc luu tu dong tai diém
két thuc lap trinh.
Sau khi lap trinh két thiic, chuong trinh ¢6 thé kiém tra bang cach thuc

hién qua trinh diéu khién khai.

>

00t P 100% BASE M1

002 P 100% BASE M1

003 P 100% BASE M1
SEARCH JUMP SHIFT RBPATH

IV. KIEM TRA VA SUA POI DU LIEU CHUONG TRINH

Kiém tra dif liéu da dugc luu giit trong chuong trinh bang qua trinh thuc hién
di¢u khién khéi. Trong qua trinh diéu khién khai robot ding tai méi diém lap
trinh dé kiém tra vi tri va tu thé clia dau han tai diém d6, quy dao tir diém t6i
diém hoac tuan tu thuc hién cic lénh.

Kiém tra di licu lap trinh bang qué trinh diéu khién khéi va sira déi vi tri tu
thé cua robot véi cac ché do han hodc thém hay xod 1énh néu can thiét (Cic
qué trinh thuc hién nay dugc xem nhu sira déi chuong trinh).

1. PIEU KHIEN ROBOT THEO CAC BUOC CUA CHUONG TRINH
PUOC LAP (QUA TRINH PIEU KHIEN KHOI BANG TAY)

C6 qua trinh tién va qua trinh I0i ctia chuong trinh khoi.

- Qua trinh diéu khién khoi tién

Lénh dugc thuc hién theo thi tu tién ctia chuong trinh.

Néu quad trinh tién dugc thuc hién tiép tai Iénh END, robot quay lai vi tri
ban dau cua chuong trinh va lap lai qu4 trinh tién.

- Qua trinh diéu khién kheéi i

Leénh dugc thuc hién theo cic budc c6 chiéu nguoc lai véi qua trinh thuc hién

ti€n. Chi y qua trinh thuc hién 10i khong thé thyuc hién tir dau chuong trinh.
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© Ghinno

Qua trinh han khéng thuc hién

Qua trinh han khong thuc hién trong khi dang thuc hién qué trinh hoat
dong khoi.

* Diéu khién Robot theo cdc budc cia chuong trinh duoc ldp

Ching ta thuc hién qué trinh diéu khién khoi dé kiém tra hoac sta ddi
chuong trinh da tao.

1) An phim F1 (TEACH) tai I6p trén cung cua ché do lap trinh

"Fr,iACH AXTS MH3 i %SO SERVO ON

LIST SELECT

2) Nhap s6 chuong trinh da tao bang céc phim so.

Thao tac nay dugc dung trong diéu khién khai.

TEACH AXIS ML4
P0123 SQ No.= 9

%50 SERVO ON

>

@ Ghinns

001 P 100% BASE M1
002 P 100% BASE M1
003 P 100% BASE M

Robot dugc dat tu dong trong ché do thuc hién thao tac khoi ngay lap tic
sau khi két thic mot chuong trinh 1ap trinh méi bang phim .

3) Trong khi an phim |2

ENABLE

an mot lan phim

BLOCK
FOWD

Robot bat dau di chuyén t6i vi tri P & buéc @ va ding khi né dén duoc

diém do.

BLOCK
FOWD

(Néu an phim

tri duoc lap trinh & budc @).

robot dimg mot 1an va sau dé bét dau di chuyén dén vi

Con tr6 trén bang day di chuyén dén diém P & bude @.
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2001 P 100% BASE M1
002 P 100% BASE M1
003 P 100% BASE M1
A S 160A, 23. 0V, 50cm #
SEARCH JUMP SHIFT [QPATH B

4) Di chuyén robot dén diém duoc lap trinh & budc @, an lai phim |

FOWD

trong khi d6 an phim . Lap lai thao tac nay thuong xuyén dé kiém tra
cac dir lieu da lap trinh.

Ditng su chuyén dong ciia robot

TEAUT

Dé dimg su di chuyén cta robot, nha phim |~+|. Robot dugc dat trong

BLOCK

o | trén bang day sang.

diéu kién tam dung va dén

Khoi dong lai sau khi tam ding

e o hi sLock |
ENABLE L] an p lm FWD J

Robot lai bat dau di chuyén tir vi tri dirng.

Trong khi an phim

Di chuyén lui
Di chuyén robot lui, an phim trong khi an phim
Chuong trinh dugc tao & phan trude duge thuc hién nhu bang dudi day,

BLOCK

khi tién hanh qud trinh diéu khién khai tién (4n phim [;ee | trong khi dn

phim )
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Qua trinh di¢u khién

Phim {5

Vi tri va trang thai (tu theé)

Hién thi sau diéu khién

Phim [sox] [Robot di chuyén dén buc © > 001 P 100% BASE Ml
IPhim IHLOCKI Robot di chuyén dén busc @ ~ 001 P 100% BASE M]I
Phim (o] [Robot di chuyén dénbuéec @ b 001 P 100% BASE Ml
Phim {=ox] [Robot khong di chuyén
.ﬂ] > AS 160A, 23V, 50cm
(1&nh han)
Phim [mo=] [Robot di n dén bude @
im obot di f:huycn dun' bude - 004 100cm BASE M
theo chuyén dong tuyén tinh
Phi BLOCK 1 ¢ A =4 ¢
Phim lmm. Robot di Irchuyen dén budc ®>OOS*C1 100cm BASE M1
theo chuyén déng cung tron
o s PR e
o [fee) [Robot di chuytn dén buce L 0. 100cm BASE MI
theo chuyén dong cung tron
Phim BLOCK] Robot khong di chuyén (iénhls AE 130A, I8V, 1.0s, 0.0s
lkét thic han) # 1
Phim [eox] [Robot di chuyén dén buéc @ | 007 P 100% BASE M1
Phim |aLoc«' Robol di chuyén dén budc ~ 008 P 100% BASE M1
hi BLOCK. A 1 C© 3 5|
Phim pLoc: Robot khong di chuyén (kel> 009 END
thic chuong trinh)
i B1LOCK 1o = =t S0
Phim pLoc R obot (%1 f,huyen df?n budc ®> 001 P 100% BASE M1
(quay vé vi tri ban dau)
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2. QUA TRINH DI CHUYEN TIEN/ LUI LIEN TUC (QUA TRINH PIEU
KHIEN KHOI LIEN TUC)
Dit ligu lap trinh cé thé duge kiém tra lién tuc bing qué trinh diéu khién
khai lién tuc, khi d6 robot khong dimg tai méi lénh.
€@ Ghinhs
Robot s€ ding trong mot khoang thdi gian tai moéi 1énh néu qua trinh diéu
khién khdi lién tuc khong duge chi dinh. |

Mac dii robot ¢6 the di chuyén lién tuc bang cdch dn va gii lién tuc phim|:;

BLOCK BLOCK

va phim |, | (hodc phim [ue |) khong cdn qud trinh diéu khién khéi lién

tuc duge chi dinh, nhung sy di chuyén dé clia robot sé dimg trong mot
khoang thoi gian tai méi Iénh.

+ 2 v oat LI L3
* Di chuyén tién lii lién tuc

. a ” O BLOE . = ” - A - - - ~ A
1) An phim |’} . Dén LED nim phia trén bén trdi sdng. Qu4 trinh diéu

khién khéi lién tuc c6 thé duoc thuc hién khi dén LED séng.

BLOCK BLOCK

FOWD (hOElC phfm RACK )mﬁl lén

2) Trong khi an phim [

Robot di chuyén lién tuc khong dimg tai méi lénh trong khi phim |

duogc 4n.

3) Néu phim || duoc nha ra trong qud trinh diéu khién khdi, qua trinh

diéu khién khdi lién tuc dugce loai bo. Tai thoi diém nay deén LED tét.

An phim [ | thuce hicén qud trinh diéu khién khéi lién tuc tré lai.

3. THAY POI TOC PO CUA QUA TRINH PIEU KHIEN KHOT
C6 4 toc do dugc cung cap cho qud trinh diéu khién khéi va ¢6 thé thay d6i
trén bang day.
O chi s
Tdc d6 cla qua trinh diéu khién khéi chi c6 tac dung véi lénh vi trf (diém
trong qua trinh 1ap trinh). Robot di chuyén véi téc d6 diéu khién khéi duoc
chi dinh chi khi thyc hién lenh vi tri nhu “P” (mot lénh véi mot t6c do

dugc dat trén ti 1& phan tram cg ban). Robot di chuyén véi téc do duge 1ap

64



DU AN JICA- HIC ROBOT HAN CONG NGHIEP

trinh khi Iénh ndi suy dugc thuc hién nhu L, C1 hoiac C2.
* Thay doi toc do cia quad trinh diéu khién khoi

1) An phim t6c do o] . T6c do hién thoi s& hién thi tai ving hién thi t6c

do dung dé thay déi toc do ctia qua trinh diéu khién khoi.
2) DBé tang téc do, an phim [{Mdé giam téc do an phim '@
4. SUA POI LENH DI CHUYEN

Cic lénh lién quan dén chuyén dong robot nhu lénh vi tri (P), noi suy
dudng thang (L) va lénh noi suy cung tron (C) duoc goi la 1énh di chuyén.
Phan nay trinh bay qua trinh stra d6i 1énh di chuyén:

- Slra d6i vi tri chia robot hoic tur thé cia ddu mo han.

- Stra doi cac diéu kién (nhu téc do).

- Thay doi sang 1énh khéc.

* Sura doi vi tri ciia Robot va tu thé ciia diu mé han

1) Di chuyén robot t6i 1énh dugc stra déi bang cach an phim [*o

FOWD

(hoac phim |;2:“]) trong khi an phi

001 P 1005  BASE M
>002 P 100% BASE M1
003 P 100% -~ BASE Wi
~AS 160A,23.0V, 50cm #1
004x L 100cm BASE M1
SEARCH [ /P -
p
Thao tac khoi

p ® — Diém can chinh stra

P
2) Di chuyén robot sao cho né dén dugc vi tri va tu thé can sita déi bang

cach thuc hién diéu khién tay mdy.
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P \Ezigu khién tay may

3) An phim

Vi tri va tu thé di duoc sira doi.

* Swra doi cdc diéu kién ciia lénh di chuyén

1) Di chuyén robot t6i Iénh cén sira bang cach dn phim

BLOCK

(hoac an phim |;"|) trong khi an phim

001 P 100% BASE M1
002 P 100% BASE M1
>003 P 100% BASE M1

A'S 160A 23 0V, 50cm #1
004% L 100cm BASE Mt
005%C 1 100cm BASE M1 -
JUMP  JISHIFT JPATH ¥

2) An phim I:>

P (Positioning)
>SPEED
LAP

3

3) Chi dinh té¢ d6 va trang thai overlap ON/OFF dugc thuc hién giong nhu
khi lap trinh.
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4) An phim . Qua trinh thay déi di hoan thanh.

001 P 100% BASE M1

002 P 100% BASE M

>003 P 60% . BASE M1 -
~ AS 160A,23.0V, 50cm #
004 L 100cm BASE M1
005G 1 100cm ~ BASE Mi
SEARCH JUMP__| PATH i

* Thay doi sang lénh khac
Lénh (P) c6 thé duoc chuyén déi thanh l1énh L hoac C...
Dudi day trinh bay céch thay doi tir 1énh P sang lénh L.
€O Ghinne
Lénh di chuyén khong thé chuyén thanh lénh task (cong viéc)
Lénh di chuyén khong thé chuyén thanh lénh task nhu 1a 1énh bat dau han.
Trong hé thong duoc trang bi voi mot thiét bi bén ngoai
Néu mot hé thong dugc trang bi véi mot thiét bi bén ngoai thi 1énh P va L
khong thé chuyén thanh lénh HP va HL..
1) Di chuyén robot tdi 1énh P can stra doi bang cach an phim [*°

FOWD

BLOCK

(hodc an phim [52*] ) trong khi an phim [ ] .

001 P 100% BASE M1
002 P  100%  BASE M
>003 P 100% BASE M1
AS 160A 23.0V, 50cm #
004 L 100cm BASE M1
005%C 1 100cm BASE M1
SEARCH JUMP

2) An phim [].

Néu thay doi vi tri/ tu thé cla robot va thay doi lénh tai cung mot thoi
diém, dn phim |gsau khi di chuyén robot bang cach diéu khién tay may.
L (Linear Interpolatj
>SPEED = ticm
CLAP = ON |

3) Chi dinh téc do va trang thai overlap ON/OFF.
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4) An phim .

001 P 100%  BASE M1
002 P . 100%  BASE M1
>003 L 200cm - BASE M1
AS 160A,23.0V, 50cm #1
004+ L 100cm BASE M1
005%C 1 100cm BASE M1
SEARCH UuMP__ JISHIFT _

Lénh P chuyén thanh lénh L.
5. SUA POI LENH TASK (LENH LAM VIEC)

Cac Iénh lién quan dén han, dao dong hoac vao/ra tin hiéu duoc goi 1a Iénh

task. Phan nay trinh bay qua trinh stta déi 1énh task.

- Stra doi diéu kién (nhu ché do han) ctia mot lénh task.

- Thay ddi thanh cdc lénh task khac.

© chinne

Lénh task khong thé chuyén thanh lénh di chuyén

Lénh task khong thé chuyén thanh Iénh di chuyén. Dé thay dai thi xo4 lénh

task khong can thiét sau d6 thém vao mot 1énh chuyén dong can dung.

* Swra doi diéu kién ciia mot lénh task

Du6i day trinh bay cich stta d6i ch€ do han. Qué trinh stra déi twong tu

nhu quaé trinh stra d6i diéu kién két thic han hoac diéu kién cta 1énh vao/ra

tu bén ngoai.

1) Di chuyén con tro t6i Iénh can stra ddi (trong truong hop niy “AS”)

BLOCK

bang cdch an phim |;ou

(hodc an phim |2°*|) trong khi an phim |z}

002 P 100% BASE M1

003 P 100% BASE M1

2> . AS 160A 23.0V, 50cm ol
C004»L. - - 100cm - - BASE M1 -
005+C 1  100cm  BASE M1
006*02 _-.IOOcm BASE M
SEARCH JUNP HFFT m
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2) An phim l@

A S (Arc Start)
WELDING VOLTAGE

WELDING SPEED
CARCHERLE. o

“

>WELDING CURRENT

.

AL I
%))
§’

=
8
CJ

3) Di chuyén con tr6 t6i muc can stra bang cach an phim

kién bang phim s6.

4) An phim (eeo). Diéu kién han da duoc sira déi,

002 P 100% BASE M1
003 P 100% BASE M1
> AS 185A 24. 8V, 60cm #1
- 004= L 100cm BASE M1
005%C 1 100cm BASE M1
006 C 2 100cm BASE M1

* Chuyén sang lénh task khdc

va nhép di¢u

Du6i day trinh bay cich chuyén lénh han “AS” thanh 1énh két thic han

t‘AE”
1) Di chuyén con trd t6i 1énh can stra déi (trong trudng hop “AS”), bin
: y : .
P i , - . BLOCK [~ ,
cach an phim |*°*|(hodc phim [sc |) trong khi &n phim
005«C 1 100cm BASE M1
006+ C 2 100cm BASE M1
> A'S 160A 23.0V, 50cm #1
007%P 100% BASE M1
008+ P 100% BASE M1
009%E N D
SEARCH SHIFT _JPATH

2) An phim lwa chon 1énh dé sira d6i (trong trudng hop nay an phim

>

3) An phim F2 (AE NUM).

A E (Arc End)
>CRATER CURRENT
CRATER VOLTAGE
CRATER TIME /
POSTFLOW TIME

Hobun

. o)
)
[
<
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4) Nhap diéu kién tuong tu nhu khi lap trinh.

005%C 1 100cm BASE M1
006%C 2 100cm BASE M1

> AE 130A, 18.0V, 1.0s,0.0s #1
007 P 100% BASE M1

008 P 100% BASE M1

009 END

ISEARCH JUMP ~ WSHIFT HBPATH

5) Sau khi nhap 4t ci diéu kién, &n phim

6. BO SUNG LENH

Phan nay gidi thiéu cach bo sung lénh.

© Ghinne

Lénh task (S) khong thé bo sung

Lénh task (S) khong thé b sung néu trong qué trinh thuc hién da tao ra

nhiéu hon 10 Iénh task dugc luu giit tuan tu trong chuong trinh.

* Bo sung lénh

1) Di chuyén con tro t6i lénh can phai b3 sung bing cich 4n phim|

trong khi 4n phim :

Khi con tro nam tai vi tri dugc chi dinh nhu hinh duéi day, mot 1énh ¢6

thé dugc bo sung vao sau 1énh No 002.

001 P
2002 P
003 P
004* L

100% BASE M1
100%  BASE MI
100% BASE M

AS  160A, 240V, 50cm
100cm  BASE M1

2) An phim 0

Pen LED phia trén bén trdi sang (Iénh c6 thé bd sung trong khi LED

sang).

001 P
>002 P

100%
100%

BASE M1
- BASE M1
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3) Chon Iénh dé bd sung.

Trong vi du, né€u bé sung 1¢énh di chuyén la 1énh*“P”, di chuyén tay may

t61 vi tri va an phim [P

P (Positioning)
>SPEED
LAP

e

ON

4) Nhap diéu kién bang phim so.

5) An phim ghi .

Dé b6 sung nhiéu lénh, lap lai tir budc 1ap trinh 3 t6i 5.

001 P 100% BASE M1
002 P 100% BASE M1
>003 P 50% BASE M1

* Xod bo sung -

D¢ xo0d b6 sung, an phim ngay sau khi &n phim

6) Két thic 1énh bo sung.
An phim 0. beén LED nam phia trén bén trai tat.
7. XOA LENH
© Ghinns
Lénh (s) khong thé xoa
Lénh (s) khong thé xoa néu c6 hon 10 1énh Task duoc tao ra va duoc luu
gilr trong chuong trinh.
* Thao tac lénh xod

1) Di chuyén con tro t6i 1énh can dugc xo4, bang cich an phim || trong

khi an phim . Khi con tré nam tai vi tri nhu trén hinh duéi day, lénh P

ctua budc 004 duogc xo04.
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- 001 P 100% BASE M1
002 P 100% BASE M1
>003 P 50% BASE M1
004 P 100% BASE M1
AS 160A, 23.0V. 50cm #1
005% L 100cm BASE M1
SEARCH BJUMP  ESHIFT BPATH B

2) An phim . Dong lénh dé xo4 dugc dénh ddu.

BLOCK

2 9 A . . = P - BLOCK
D¢ mo rong dong Iénh can xo4, an phim |Fowo

RANGE FOR DEL.

| . D& gidm n6, 4n phim

BACK

001 P 100% BASE Wi
002 P 100% BASE - M1

3) D€ xo04 cac dong duoc chi dinh, an phim F1 (EXECUTE - ti€én hanh).

Dong chi dinh dugc xo4.

001 P 100% BASE M
002 P 100%  BASE M1
003 P ..o 50% - . BASE . Mi.
. AS 160A 23.0V, 50cm
004*L 100cm . BASE Mi
 005%C 1 100cm . BASE M

#

* Dé bé lénh xod

Né&u nhu 4n phim ngay lap tic sau khi xo4, qua trinh xo4d cudi duogc

loai bo.
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V. THUC HIEN QUA TRINH PIEU KHIEN TU PONG BANG PHUONG

PHAP M-S (NHIEU TRAM)

Trong phuong phiap M-S, mot chuong trinh dugc bét dau bang cach an niit
START trén hop diéu khién. Chuong trinh phai dn dinh ché doé 1ap trinh trudc
do. Néu ¢6 nhicu tram (diém), hop khéi dong dugc cung cip tai mdi tram

(diem) dugc ding dé khoi dong mot chuong trinh. Chuong trinh dé khoi

dong can phai an dinh tai méi tram.

1. AN PINH CHUONG TRINH PE KHOI PONG
Dau tién, an dinh chuong trinh dé khoi dong t6i méi tram. Qua trinh nay
dugc xem nhu nhiém vu khai dong.
Chuong trinh dugc an dinh sé€ luu lai sau khi robot tt.

Qua trinh nay duoc thyc hién trong ché do lap trinh.

* An dinh chuong trinh dé khéi dong

1) An phim F4 (ALLOT) tai day lénh ciia ché do lap trinh.
Chuong trinh an dinh tai méi tram duoc hién thi.

Nhin man hinh duéi & d6 chuong trinh PO001- PO006 duoc dat tai cac

tram tr 1- 6 ( SO1- S06)...

Vi du: Phuong phdp dé an dinh chuong trinh PO123 tai tram 1 duoc

gi6i thiéu.
TEACH AXIS WA o0 SERVO O
ST. ALLOT -
ALLOT ~PRODUCT
S01 PO0O1 0 0
S02 PO002 0 0
503 PO003 0 0
S04 P0004 0 0
$05 PO00S 0 0
Rl PO006 0 g
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2) An phim F5 (EDIT- sip xép).

STATION  PROGRAM  ALLOT  PRODUCT

>S01 PO001 0
502 P0O002 0 0
S03 P0O0O3 1] 0
S04 P0O0O0D4 0 0
505 POO0OS 0 0
peraiL foreat I
3) An céc phim 0,1,2,3.

4) An phim

Chuong trinh PO123 duoc an dinh tai tram 1.

An phim

STATION  PROGRAM  ALLOT  PRODUCT

S01 P0123 0 0
S02 P0002 0 0
503 P0003 0 0
S04 PO004 0 0
S05 P0O00S 0 0
i{)ﬁ PO006 0 E

An dinh nhiéu tram

D¢ dn dinh chuong trinh, chon tram bang phim [{Y] va nhap s6 chuong

trinh bang cac phim so.
Vi du, khi an dinh PO030 cho tram 3 sau khi an dinh ¢ tram 1 thi thao

tac nay duoc thuc hién nhu sau:

(1) Dt con trod (>) téi SO3 bang phim

STATION PROGRAM  ALLOT  PRODUCT
S01 P0123 0 0
S02 P000 0 0

>803 P000 0 0
S04 P00O: 0 0
S05 P0005 0 0
ﬁaﬁ Eiﬁﬂﬁ 0 0

(2) Nhap 0, 0, 3 va 0 bang cac phim s6
Sau khi an dinh tit ca cic chuong trinh can thiét cho cac tram, an phim
STATION  PROGRAM AL]_OE PRODH.

S01 P0123
S02 - P0002 0 0
>S03 P0030 0 0
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2. CHUYEN TU CHE PO AN PINH KHOT PONG SANG KHOT PONG

QUA TRINH TU PONG

Khi hoan thanh viéc an dinh khdi dong, thuc hién chuyén ché do tu

dong sang khoi dong qua trinh tu dong.
A Canh bao

Viéc can kiém tra dau tién

Trudc khi khoi dong qua trinh tu dong, phai chac chan tat ca moi nguoi da

O ngoai khu vuc lam viéc ctia robot.

* Thao tac chuyén tir ché do dan dinh khoi dong sang khoi dong qud

trinh tu dong

1) Pau tién phai dam bao cdc yéu cau sau:

Phoi va d6 ga han dat ding cho.

Man hinh hién thi trén bang day nhu hinh duéi

TEACH  AXIS MH3 \%SU SERVO ON

Tat ca moi ngudi da & ngoai khu vuc lam viéc ctia robot.

Robot dugc dit tai ving cho phép bat dau lam viéc.

Khi robot dat ngoai ving cho phép bat dau lam viéc thi di chuyén né vao

viing 1am viéc bang cich diéu khién tay mdy,
2) An phim F5 (LOCK)

AUTO MODE INTERLOCK CANCELLED

3) An niit AUTO trén hop diéu khién. Robot da dugc chuyén sang ché do

WELD

tu dong. Trong diéu kién nay c6 thé dung phim [ouorr
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thay déi ché do clia chiing hoac dé thay ddi trang thai ddy/thu day han.

AUTO

| PUSH START PB.

SYSO SERVO ON
. STATION 1 |

AUTO START READY

CYCLE T

MON | TOR]

© Ghinno

Bdt nguon SERV O trén hop diéu khién

Néu nguoén SERVO la OFF khi thay déi ché do tu dong, diéu kién nay

dugc bdo trén bang day. Trong trudng hop nay an nit SERVO ON trén hop

van hanh hoac bat nguon SERVO bang tin hi¢u diéu khién bén ngoai.

4) An niit START trén hop van hanh dé robot thuc hién chuong trinh da

duoc dat ¢ tram 1.

AUTO
PO123 S0 No. =

9
PRESENT 3

‘:\ébu SERVO ON
STATION 1

“AUTO RONNTNG

RescrvEl

MON | TOR i

5) Tai thoi diém cu6i chuong trinh, 1¢nh két thiic chuong trinh duoc hién thi.

An niit START trong diéu kién nay dé robot thuc hién chuong trinh tré lai.

AUTO
PD123 SO0 No.= 9

:v:.ébu SERVO  ON

END

-PUSH START PE— !
AUTO START READY

10000

MOM I TOR

3. DUNG/KHOI PONG LAI QUA TRINH THUC HIEN TU PONG

Phan nay gidi thiéu cdch ditng qua trinh thuc hién tu dong va khai dong lai

no tu trang thai dung.

* Thao tac ditng/khdi dong lai qua trinh thuc hién tu dong

1) Trong khi qud trinh thuc hién tu dong, &n phim

sTOP

trén bang day hoic

nit STOP trén hop van hanh hodc nit an STOP trén hop khai dong.
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AUTO  AXIS WA SYS0 SERVO  ON
P0123 SQ No.= 9 Fﬁ
HOLD ING _LAP O STATION 1
007 P 100% BASE M1
002 P 100% BASE M1
>003 P 100% BASE Mi
AS 160A, 24. 0V, 50cm
004* L 100cm BASE M1
005%C 1 100cm BASE M1
IRESERVE MON | TOR

Két qua nay lam cho qua trinh thuc hién tu dong diung (robot dirng sau

khi tat h6 quang néu qua trinh han duoc thuc hién).

Hién thi ctia bang day trén hinh, gidi thiéu ché do dimg chuong trinh.
2) Dé khoi dong lai, an nit START.

Qua trinh thuc hién tu dong duoc khoi dong lai.

4. PAT TRUOC CHUONG TRINH TIEP THEO PE KHOI PONG

Chuong trinh phéan téi tram da duge dat tru6e dé khoi dong. (nit khoi

dong tai tram duogc dat trude sang). Chuong trinh ¢6 thé duoc dat trudc tai

nhiing tram ti€p theo.

Khi qua trinh an dinh khéi dong hoan thanh, chuong trinh dat trude duoc

bat dau mot cach tuan tu.

Néu an lai nut khoi dong tai tram duge dat trude, viéc dat truGec chuong

trinh ctia n6 bi xo4 bo. Chuong trinh duoc dat trude c6 thé bi loai bo trong

thoi gian qua trinh thuc hién tv dong hoac ¢ trang thai dung.

€© Ghinne

Robot dang chay chuong trinh tu dong thi khong thé thuc hién dugc thao

tac dat trude chuong trinh tiép theo.

* Pdt trudc chuong trinh tiép theo dé khéi dong

Trong thoi gian qua trinh thuc hién tu dong, dn nit START tai tram duoc

xac dinh luu chuong trinh.

Chuong trinh da dugc luu t6i tram, 4n nit START cla tram dé chuong

trinh duogc dat hoat dong (nut START siang).
* Kiém tra qud trinh da duoc ddt

An phim F1 trong qua trinh thuc hién tu dong hoac ¢ trang thai dung.
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RESERVATION OF PROG START
STATION PROGRAM UNIT PRODUCT

1 03 PGOC3 1 0

2 04 PC00A i 0

3 02 PO200 1 0
—~RESET

Céc tram duge dat va chuong trinh duge dn dinh sé hién thi thco thi tu
trong chuong trinh ghi.

D¢ trd lai man hinh géc, hoan thanh chuong trinh dang chay hién hanh
bang qua trinh thuc hién tr dong hoic dn phim |

* Xod bo qud trinh ghi

D¢ x04 b chuong trinh da dugc dat, an nit START ciia tram ¢6 lién quan

dén chuong trinh duge loai bo.
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CHUONG 4
CAC LENH THUONG DUNG VA CHUC NANG
I. CAC LENH THUONG DUNG

Céc 1énh nay duoc chia thanh hai nhém:

1. CAC LENH DI CHUYEN
Lénh di chuyén la lénh thuc hién di chuyén robot hoiac cidc hoat dong co
lién quan t6i viéc di chuyén ctia robot. Cic 1énh nhu : 1énh vi tri (P), 1énh
ndi suy dudong thiang (L) va lénh cung tron (C) dugc trinh bay & chuong 3
nam trong nhém 1énh nay.
* Cac lénh TASK (lénh cong viéc)
Lénh cong viéc la cac 1énh thuc hién thao tic han hoac cac tin hiéu vao/ra
tr bén ngoai. Cac 1énh AS va AE duoc trinh bay & chuong 2 nam trong
nhom 1énh nay.
Khi mot cau 1énh di chuyén duogc ghi thi sé ¢6 mot s6 trong diy s6 lién tuc

duoc dua ra nhu hinh dudi.

Nhitng s6 nay dugc goi la day so.

Day s6 _ .
\L Lénh di chuyén

Lénh lam viéc

002 P\L 100% BASE M1
S 001  DL.=0.0sec.

S 002 DL.=0.0sec. ——Day 003
003 P 100% BASE M1 —

AS 180A, 24.0V. 60cm )
004 L 100cm BASE M1 Day 004
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€O Ghinne

Cé 161 da la 9 lénh cong viéc duoc luu giit lién tuc

C6 16 da 1a 9 Iénh cong viéc dugce luu gitt lién tuc. Néu muon cho. robot
thuc hién nhi¢u hon 9 1énh cong viéc lién ti€p nhau thi ta chén thém 1énh
NOP vao gitta cic 1énh do.
Day sé'lon nhdt c6 thé luu giit dicoc
Day s6 16n nhat la 999 s6 (s6 lénh di chuyén) duoc luu giit trong mot
chuong trinh.
S6 1énh 16n nhat 1a 9990 1énh (t6ng cdc lénh di chuyén va lénh cong viéc)
c6 the duge luu gilt trong mot chuong trinh. Ghi nhé 1a s6 1énh 16n nhat
dugc luu gilt phu thudc vao diéu kién bo nhé.
1.1. Xdc dinh vi tri cho Robot [Lénh vi tri: P] |
Lénh P dugc st dung dé ghi lai vi tri robot va diéu khién robot di
chuyén t6i vi tri da dugc ghi. Lénh nay dugc sir dung & nhitng diém
khong can han.
* Lénh vi tri (P)

1) Di chuyén robot t6i vi trf Iua chon bang céch diéu khién tay may thi cong

2) An phim |2 Iénh vi tri P da duoc chon.

r
P (Positioning)
>SPEED =

“LAP CON

3) Nhap toc do bang cac phim s6
4) An phim [¥¥] dé thay déi ché do overlap

P (Positioning)

SPEED oy - = 1008

F1... overlap ON
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F2... overlap OFF
Diing phim chuc niang dé chon.
5) An phim (). Lenh vi trf “P” duoe Iuu gits
Ghi nho

Thay doi ché' dé overlap
Khi overlap la ON, robot di chuyén tr diém duogc lap trinh nay téi diém
lap trinh kia ma khong thay déi t6c do. Thoi gian di chuyén tai nhing
diém noi nhau c6 thé duge nit ngan néu overlap 13 ON. Nén trdnh sy va
cham vdi d6 han trong qué trinh han ty dong khi robot thay déi t6i diém
han dugc dinh san khac nhu hinh dugi. Chon overlap 1a OFF tai nhiing

diém xuat hién va cham.

Overlap OFF

P o //'/

Overlap ON

Hinh 14: Ché€ d6 OVERLAP
1.2. Di chuyén theo chuyén dong thdng. [Noi suy duong thing: L]
Lénh L cho phép robot di chuyén t6i vi tri dugc ghi theo dudng thing
tuyén tinh. Lénh nay thudng dugc ding tai nhitng diém han.
Lénh noi suy duong thing: L
1) Di chuyén robot tdi vi tri c4n lap trinh bang cach diéu khién tay
may thu cong
2) An phim |2
Lénh noi suy dudng thang dugc chon.

81



DU AN JICA- HIC

ROBOT HAN CONG NGHIEP

L (Linear Interpolatj
>SPEED = cm
LAP = ON

3) Nhap toc do bang cac phim s6
4) An phim (N3] d¢é chon ché do overlap

L (Linear Interpolation)

SPEED : =1
MAP o - ot

[oN ROFF|

F1...overlap ON
F2... overlap OFF

Duing phim chiic nang dé chon.

5) An phim

Lénh di chuyén theo dudng thang tuyén tinh “L” dugc luu gid.

O chinne

Chon ché dé overlap

Overlap ON/OFF c6 thé duoc chon.

Thong thuong, overlap luén 1a ON dé€ thuc hién viéc han vi néu overlap la

OFF thi s€ 1am cho robot ding trong mot khoang thoi gian tai diém da

duogc dinh san trong qua trinh han tu dong.

1.3. Di chuyén Robot theo chuyén dong cung tron

Lénh C1/C2 dugc sir dung dé di chuyén robot theo chuyén dong cung

tron. Nhu hinh du6i day, mot cung tron dugc xéc dinh bing phuong

phép 1ap trinh qua ba diém (diém bat diu/diém giita/diém két thdc).

C2 (diém két thiic)

Cl (diém giita)

Hinh 15: Lap trinh chuyén dong cung tron
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2. LENH HAN

Lénh bat ddu va két thic han phai dugc lap trinh riéng tai diém bét dau va

két thiic han dé robot thuc hién viéc han.

Lénh bat ddu va két thic han duge sit dung khéac nhau phu thudce vao viéc

cung cap ngudn han nhu ta thdy trong bang 3.

Chuong nay trinh bay cich 1ap trinh AS/AE.

Bang 3-1: Cac ki€u lénh bat ddu va két thiic han.

Ngudn han Lénh bat dau va két thiic han
Nguon han chuyén ding | CPVAS-350/-500 AS/AE
cho robot CPDRA-351/-501 ASD/AED
CPDACA-201 APS/APE
CPDPAS-501 ASP/AEP
ADPA-301 AST/AET
Cac nguén han khac AS/AE

C6 hai céach thiét 1ap ché do han:

* Gid tri cdc 56 duoc nhdp vao

Nhap gia tri s6 cha ch€ do han trong qua trinh lap trinh.

* Chi dinh file

Luu git ch€ do han va két thiic han trong file ché d6 bt ddu han va két

thic han, trudc dé chi dinh s6 file ché do khi lap trinh 1énh, chi tiét quy
trinh khdi tao file ché d6 bit dau han.

@ Ghinns

Chi dinh file sé tién lgi hon cho viéc thiét ldp ché do han

Chi dinh file s& tién l¢i hon vi né cé thé rdt ngan viéc lap trinh hoac sira

doi thdi gian. Vi du néu c¢6 mot vai diém c6 ché d6 han gidng nhau (hoac

dieu kién két thic han hodc cdc ché do dao dong) duge sir dung thi céch

nay c¢6 nhitng vu diém sau:
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- Thao tac can thiét d€ chi dinh ché do han trong qua trinh lap trinh Ia
nhap tén file da tao.

- Thao téc can thiét dé stra d6i ch€ do han la chi cin thay ddi tén file
(Chuong trinh khong can phai stra)

Thay doi ché’dé han tai mot diém

Néu thay doi ché do han tai mot diém thi quay lai diém dugc lap trinh han

(AS) va nhap lai gia tri sé.

[Vi du]

.003 P : Diém bat dau han
AS ; Ché&€ do han (1)

004*L ; Han vé6i ch€ do (1) cho diém nay
AS :Ché do han (2)

005*L ; Han v6i ché do (2) cho diém nay.

2.1. Lénh han [Lénh bt déu han: AS]
Lénh bat dau han cho phép robot bat dau thuc hién cong viéc han. Lénh
nay chi dinh ch& do han (nhu dong dién, dién ap, toc do ..)
Lénh nay dugc dung khi két n6i v6i may han CPV AS-350/-500.
*Ldp trinh lénh bat dau han hé quang (AS)
Ddt ché do han bang cdach nhdp gid tri sé

ASIAE

1) An phim [=. S¢ xudt hién kiéu AS/AE dé lua chon.

2) An phim F1 (AS NUM.)

Cac muc cua ché do han dugc hién thi & day khac vé6i su phu thude vao
loai nguodn cap.
Cap nguon diéu khién riéng

Nhép dong dién han, dién dp han va téc do han bang cac phim s6

84



DU AN JICA- HIC ROBOT HAN CONG NGHIEP

“A S (Arc Start)
>WELDING CURRENT .
WELDING VOLTAGE

10 1

AEp oL T
ARG FHE- Am}o Nt

Cdp nguon diéu khién diéu phoi
Nhéap dong dién han, thong s6 st dung diéu chinh day dién 4p va tdc do han
bang cac phim s6. Thong s6 st dung diéu chinh day dién 4p 1a nhiing gi4 tri
dién dp dugc xdc dinh boi viéc cung cdp ngudn han tu dong. Néu nhap s6
duong (+) thi gia tri dién ap s€ cao hon dién dap duoc xac dinh tu dong. Néu
nhap s6 am thi dién ap s€ thap hon.
A'S (Arc Start)

>WELDING CURRENT- = [[fIA
VOLT. ADJUST : "th i e
WELDING SPEED =-'“50cm"
ARC FILE: =505 = ARCO

Cdp nguon han trong han TIG
Nhap dong dién han, toc do day va toc do han.
Nhap toc do cap day han chi khi nao thuc hién han TIG.

A S {Arc Start)
PWELDING CURRENT

 WIRE SPEED i R
WELDING SPEED =g
ARC FILE = ARCO

3) Phuong phap thiét 1ap ché do han dugc trinh bay trong vi du sir dung cap
ngudn kiéu diéu khién riéng (quy trinh thuc hién giong cic kiéu cip
nguon han khac) .

- Pau tién lua chon dong dién han & muc “WELDING CURRENT”

Nhap gid tri véi phim so.
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A S (Arc Start)
>WELDING CURRENT
WELDING VOLTAGE
WELDING SPEED
ARC FILE

- Tiep theo, lua chon dién dp han.

23. 0V
50cm
ARCO

o nH

An phim [$)dé dua con tro dén muc “WELDING VOLTAGE”.

Nhap gia tri dién ap han.

An phim F1 (PROPER-thich hop), gid tri dién dp thich hgp dugc tu dong
tinh dua vao dong dién dugc nhap & bude (1) (Chi dang khi sir dung cap

nguodn ki€u diéu khién riéng).

A S (Arc Start)

- WELDING CURRENT
>WELDNG VOLTAGE
WELDING SPEED
ARC FILE

A
E(]cm

ARGO

o nn

- Chi dinh t6c d6 han.

An phim |{}] dé dua con tré dén muc “WELDING SPEED”

Nhap gia tri v4i phim s06.

A S (Arc Start)

WELDING CURRENT = 250A
WELDING VOLTAGE = 28 4V
>WELDING SPEED -

ARC FILE = ARCO

- Sau khi nhap tat ca diéu kién, 4n phim . Lénh bit ddu han “AS”
dugc luu gitr.

o Ghi nho

Muc “ARC FILE”
Muc “ARC FILE” khong dugc chi dinh nhu cdc 1énh chuyén dong vi né 1a

file ché do han nam tai ving md& rong dudi clia chuong trinh.
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Thiét lap ché do han bang cdch chi dinh file ché do han
1) Sau khi an phim [=), 4n phim F3 (AS FILE)

1

2) Nhap tén file ch€ do bat ddu han da dugc tao truéc d6 bing cic phim

sO.

3) An phim

Lénh bat dau han hé quang “AS” dugc luu gii.
2.2. Lénh két thiic han (Ae)
Lénh AE cho phép robot két thiic qua trinh han véi qua trinh han 14p ranh
ho quang. Lénh nay chi dinh ché do két thidc han.
Lénh nay duoc dung khi két n6i véi may han CPV AS-350/-500.
* Lap trinh voi lénh két thiic han (AE)
Thiét lap ché do két thiic han bang cdch nhdp cdc gia tri s6
1) An phim [

1

AS NUM. MAE NUM_BAS FILERAE FILE >

2) An phim F2 (AE NUM.).
Cac muc ch€ do han dugc hién thi & day khac véi su phu thudc vao viéc
st dung ki€u cdp nguén han.

Nguon cdp kiéu diéu khién riéng
Nhap dong dién han, dién ap han, thoi gian lap ranh h6 quang va khi

bao vé phun sau khi ho quang tat bang cac phim so.

LR

0. Os.
0. Os.

A E (Arc End)

>CRATER CURRENT
CRATER VOLTAGE
CRATER TIME
POSTFLOW TIME

Al

Nguon cdp kiéu diéu khién diéu phoi
Nhap gié tri dong dién han, thong s6 st dung diéu chinh day dién ap,
thoi gian 1ap ranh ho quang va khi bao vé sau khi hé quang tat bing

cac phim s6. Thong so6 st dung diéu chinh day dién ap la nhitng gia tri
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dién dp dugc xac dinh boi viéc cung cap ngudn han ty dong. Néu nhap
so duong (+) thi gia tri dién 4p sé cao hon dién ap duoc xic dinh tu
dong. Con néu nhap so am thi dién ap sé thap hon.

A E (Arc End)
>CRATER CURRENT
VOLT. ADJUST
CRATER TIME
POSTFLOW TIME

i

0. Os.
0. Os.

W

Cdp nguén han trong han TIG
Nhap dong dién han, thoi gian thu day, thoi gian 1ap ranh ho quang va
khi bao vé phun sau khi h6 quang tat.
Nhap thoi gian thu day chi khi han TIG dugc thuc hién.

A E (Arc End)
>CRATER CURRENT

WIRE RETRACT = 1.0s.
CRATER TIME = 0.0s.
POSTFLOW TIME = 0.0s.

3) Phuong phép thiét lap ché do han dugc trinh bay trong vi du sir dung cép
nguén kiéu diéu khién riéng (quy trinh thuc hién giong céac kiéu cap
nguon han khac)

(1) Pat con tré & “CRATER CURENT” (dong ldp ranh hé quang) va nhap

gia tri bang cac phim so.

A E (Arc End)
>CRATER CURRENT

CRATER VOLTAGE = 230V
CRATER TIME = 0.0s.
POSTFLOW TIME = 0.0s.

(2) An phim [{}¥]dé duva con tro6 dén muc “CRATER VOLTAGE” (dién ap

lap ranh ho quang).
Nhap gia tri dién ap han bang phim so.

A E (Arc End)
CRATER CURRENT
>CRATER VOLTAGE
CRATER TIME
“POSTFLOW TIME

>

A

%
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An phim F1I (PROPER - thich hgp), gia tri dién ap thich hop dugc tu
dong tinh dua vao dong dién dugc nhap & bude (1) (chi dung khi su

dung cip nguodn kiéu diéu khién riéng).

(3) An phim (] dé dua con trd dén muc “CRATER TIME” (thdi gian lip
ranh ho quang).
Nhap thoi gian két thic han bang cac phim s6.

A E (Arc End)
CRATER CURRENT
CRATER VOLTAGE
>CRATER TIME
POSTFLOW TIME

160A

2 v
@xgs_
N S

T (]

4) An phim |¥¥| dé dua con trd dén muc “POSTFLOW TIME” (thoi gian

khi bao vé phun sau khi ngat h6 quang).
Nhap thoi gian lap ranh ho quang va khi bao vé phun sau khi ho quang
tat bing cac phim so.
4) Sau khi nhap t4t ca diéu kién, 4n phim
Lénh két thic han “AE” dugc luu git.
Thiét lap ché do két thic han bang cdch chi dinh file ché do han
(1) Sau khi an phim ==, an phim F4 (AE FILE).

1

(2) Nhap so file ché do két thic han da duge tao trude d6 bang cac phim s6
(3) An phim lénh két thic han “AE” dugc luu gid.

3. DAO DONG MO HAN
Dao dong mo han duge dung khi vi tri lién két yéu cau c6 chiéu rong duong
han 16n hoac gitra hai chi tiét c6 khe ho 16n hon duong kinh day han.
Dé robot thuc hién dao dong, lap trinh 1énh bat dau dao dong va lénh keét
thic tai diém bat dau hoac két thic dao dong, qué trinh bat dau va két thic
dao dong dugc thuc hién riéng.

Lénh bat dau dao dong phai tuan theo ché dd dao dong nhu bién do va tan so.
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Phén nay trinh bay nhu sau:
- Dao dong theo mau ¢ dinh.
- Dao dong truc.
o Ghi nhé
Vitri ma & dé lénh bdt dau va két thiic dao dong phdi duoe lap trink
Thong thudng, lénh bat diu dao dong phai dugc lap trinh tai di€m k¢ tiép
lénh bit ddu han va lénh két thic dao dong phai duoc lap trinh tai diém
trude 1énh két thic han.
002 P
003 P
AS p P
WFP
004* L

P, AS, WFP L. WE, AE
Thay déi ché' do han tai mot diém
Néu thay d6i ch€ do han tai mot diém thi phai lap trinh lai cdc thong s6

trong ch¢ do bat dau dao dong tai diém do.

Vidu:

003 P ; Diém biét dau han
AS ; Ché do han
WFP ; Ché& do dao dong (1)

004*L ; Dao dong theo ché do (1) cho diém nay
WFP ; Ché do dao dong (2)

005*L ; Dao dong theo ch¢ do (2) cho diém nay
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3.1. Lénh bat dau dao dong [Dao dong theo mau co dinh: WFP]
Lénh WFP dugc dung dé bat dau dao dong theo mau ¢6 dinh. Thong so
can duoc thiét lap:
Bién do (trai, phai) 0,0 - 50,0 mm
Tan so 0,0 - 20,0 Hz
Dang ham so Ham tuyén tinh hoac ham luong giac

Thoi gian dung (1/4 chu ky, 3/4 chuky) 0,0 - 9,9 giay

Chiéu dao dong ban dau
Go6c dao dong (trai va phai)

Goc kéo/day (trai va phai)

Phai hoac trai
-1800 - 1800
-1800 - 1800

Tién trong khi ding qua trinh dao dong  ON/OFF

Giong nhu ché do han, ¢6 hai cach thiét lap ché do dao dong la nhap gia
tri s0 va chi dinh file. Chi ti€t vé cach thiét lap cac file ché do dao dong
theo mau ¢6 dinh xem “Thiét 1ap file dao dong theo mau c6 dinh” trong
chuong 4.

* Lap trinh lénh dao dong theo mau cé dinh (WFP)

An phim |

FP FILEJAX FILEJcW FILEJSF FILEJWE
F1.. Thiét lap ché do bang cdch nhap cdc gia tri so.
| F1.. Thiét lap ché do bang cach chi dinh file.

Thiét lap ché doé dao dong bang cdach nhdp gid tri s6
1) An phim F1 (FP NUM.).

WF P (Fixed Pattern ing Start) 1/3
>AMPLITUDE Y1 =
AMPLITUDE Y2 = 1. Omm
FUNCT ION = LINEAR
START TOPOLOGY = RIGHT
FREQUENCY = 5 OHz
ROLL UP|
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2) Di chuyén con tro bang cach sit dung phim ({] [{}]va thiét 1ap ché do

nhu sau:

(1) Dua con tro dén muc “AMPLITUDEY1” (bién do Y1) va
“AMPLITUDE Y2” (bién d6 Y2) va nhap timg gi4 tri bién d6 dao dong

(phai va trai) bang cdc phim so.

Amplitude HIIé’ng ti€n
(Y2) B ) . )
\ — DPuong han chinh
Amplitude
(Y1)

(2) Dua con tr6 dén muc “FUNCTION” (ham dao dong). Chon kiéu dao

dong bang phim chiic nang.

WF P (Fixed Pattern Weaving Start) 1/3
AMPLITUDE Y1 = 5 0mm
AMPLITUDE Y2 = 5

>FUNCT 10N = Em‘%
START TOPOLOGY = RIG

FREQUENCY = 5. 0OHz

ROLL UP

Dao dong thang hinh rang cua Dao dong hinh sin

(3) Dua con tr6 dén muc “START TOPOLOGY” (diém dao dong ban
dau). Chon vi tri bat du dao dong v6i phim chiic nang (d€ & phia phai

hoac trai ctia huéng han)

y AMPLITUDE Y1 =
biém bat Bien ?ﬂﬁt]wm Y2 = 5 Omm
déu ...... ) e — P g TION - R
trii Hudng ti€n | orart ToroLogy = %
= L Z

— FREQUENCY

WF P (Fixed Pattern Weaving Start) 1/3
5. Omm

an | i
Huéng Bién D1cm bdt\/ ‘ . :
tien phai ' diu R|GHT ROLL DN

(4) DBua con tro dén muc “FREQUENCY” va nhép tén so.
3) An phim F4 (ROLL DN),
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(1) Dua con tro dén muc “CENTER STOP” (dirng tai tam), “1/4 CYCLE
STOP” (dung 1/4 chu ky) va “3/4 CYCLE STOP” (ding 3/4 chu ky)
va nhap tung thoi gian dung.

Thoi gian dung tai 3/4 chu ky

N WF P (Fixed Pattern ing Start) 2/3
DCENTER STOP = i
1/4 CYCLE STOP 0. 0s.
3/4 CYCLE STOP 0. 0s.
\f CTRL ON STOP TIME ON

Thot gian dung tai tam ROLL DNEROLL UP

o

Thoi gian j‘lﬁag tai 1/4 chu ky
(2) Dua con tro t6i “CTRL ON STOP TIME”. Néu chi dinh thoi gian
ding tai (a) thi can lya chon “CTRL ON STOP TIME” néu di chuyén
robot theo hudng dang han hoac dirng né trong khi diing dao dong.

WF P (Fixed Pattern Weaving Start) 2/3

CENTER STOP = 0.0s.
1/4 CYCLE STOP = 0.5s.
3/4 CYCLE STOP = 0.5s.

>CTRL ON STOP TIME

[ON |
4) An phim F4 (ROLL DN)

WF P (Fixed Patter
>RIGHT INCLINATION
LEFT INCLINATION
RIGHT PUSH & DRAG
LEFT PUSH & DRAG

(1) Dua con tr6 dén muc “RIGHT INCLINATION” (nghiéng phai) va
“LEFT INCLINATION” (nghiéng trai) va nhap gia tri bién do cho

d.
Od.
Od.
0d.

Weaving Start) 3/3
L0

Banns

ting goc nghiéng (géc dao dong cho phan chinh) ctia méi bién do.

Goc Goc
phai (+) |, Bién Bien ! (+) i
T hai i1 =
0" l{ phar ' T trai \] 0"

\
ON ;4/(-)
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(2) Bua con tro dén muc “RIGHT PUSH & DRAG” va “LEFT PUSH
& DRAG” va nhap gid tri bién do cho ting gbc kéo va day (géc khi

thay doi kiéu dao dong vé phia sau hay phia trudc).
Goce LEFT PUSH & DRAG
& _ .-“- -
Huéng tién N
| /,/
,/’///j P

A~ i #_,,«/’(-f-)
N

Go6c RIGHT PUSH&DRAG

5) Sau khi nhap tat ca cac dicu kién cua ché do dao dong, an phim
Lénh bat dau dao dong theo méu da tao “WFP” duoc luu giit.

Thiét lap ché do dao dong bang cdch chi dinh file

1) Sau khi an phim [#], an phim F1 (FP FILE)

W F P (Fixed Pattern Weayi Start)
>CONDITION FILE = WFPQ

2) Nhap tén file ché do dao dong da duoc tao tir trudc.

No6i dung cua file ch¢ do dao dong da nhap c6 thé dugc kiém tra bang
cach an phim F5 (COND.).

An phim dé quay tr¢ vé man hinh ban dau.

: 1/3
AWPLITUDE Y1 =
AMPLITUDE Y2 = 1.0Omm
FUNCTION = LINEA
START TOPOLOGY = RIGHT
FREQUENCY = 5.0Hz
NEXT ROLL_DNJROLL UP

RECORD
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3) An phim
Lénh bat dau dao dong theo mau ¢é dinh “WFP” duoc luu giit.
3.2. Lénh dao dong theo truc [WAX]
Lénh WAX dugc dung dé bat diau dao dong don theo ting truc. C6 t6i da
la 3 truc dugc chi dinh dé thuc hién dao dong cing mot lidc. Nhiing thong

sO can duoc thiét lap:

S6 truc 1- 6

Bién do (trdi, phai) 0,0 -9,99 do

Tan so 0,0 - 20,0 Hz

Dang ham s6 Ham tuyén tinh hoac ham luong giac

Thoi gian dung (1/4 chu ky, 3/4 chuky) 0,0 - 9,9 giay
Tién trong khi ding qua trinh dao dong ON/OFF
Giong nhu ché do han, c¢6 hai cach thiét 1ap cdac diéu kién cua ché do dao
dong la nhap gia tri s6 va chi dinh file. Chi tiét vé cich tao céc file ché do
dao dong theo truc xem “tao file dao dong theo truc” trong chuong 4.

@ Ghinno
Thoi gian ditng va tan sé duoc thiét lap chung cho tdt ca cac truc
Néu chi dinh nhiéu hon mot truc dao dong thi chi ¢6 bién do la can thiét
phai chi dinh riéng cho ting truc. Viéc dung ché do dao dong (nhu dé
thiét lap tan so va thoi gian dung) duge dung chung cho tat ca céc truc.

* Lap trinh lénh dao dong theo truc (WAX)

FP_ UM, JAx Nuw. Jicw NUM. WE B
FP FILEJAX FILEJcH FILEJSF FILEME

F2... Nhap diéu kién bang cac gia tri so.

) |F2... Chi dinh cédc thong s6 bang mot file.

An phim ==

1
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* Thiét lap diéu kién cua ché do dao dong bang cdach nhdp cdc gia tri sé

1) An phim F2 (AX NUM.).

WA X (Axis Weaving S ) 1/3
>FREQUENCY = z
CENTER STOP = 0. 0s
1/4 CYCLE STOP = 0.0s
3/4 CYCLE STOP = 0 0s
CTRL ON STOP TIME = ON
2) Di chuyén con tro bang cach an phim Ql va thiét lap cac thong so

nhu sau:

(1) Pua con tro dén muc “FREQUENCE” nhap tan s6 dao dong bang
cac phim so.

(2) Dua con tro dén muc “CENTER STOP”, “1/4 CYCLE STOP” (dung
1/4 chu ky) va “3/4 CYCLE STOP” (ding 3/4 chu ky) va nhap thoi
gian dung.

(3) DBua con tro dén muc “CTRL ON STOP TIME”. Néu chi dinh thoi
gian ding tai (a) thi chon hudng di chuyén robot han hoac ding robot
khi dirng dao dong.

WA X (Axis Weaving Start) 1/3
FREQUENCY = b5 OHz
CENTER STOP = 0.0s
1/4 CYCLE STOP = 0.0s
3/4 CYCLE STOP = 0.0s
>CTRL ON STOP TIME =
[ON_| ROLL_UP

3) An phim F4 (ROLL DN)
WA X (Axis Weaving Starg 2/3
SWEAVING AXIS 1 = I Axis
AMPLITUDE Y1 = 0.00d.
AMPLITUDE Y2 = 0.00d.
WEAVING AXIS 2 = 5 Axis
AMPLITUDE Y1 = ggog
AMPLITUDE Y2 = 0.00d.
; ' ROLL UP

(1) Dua con tro dén muc “WEAVING AXIST 1” (dao dong truc 1).
Nhap tén truc thuc hién dao dong.
(2) Pua con tro dén muc “AMPLITUDE Y1” va “AMPLITUDE Y2”
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nam ngay dudi “WEAVING AXIST 17. Nhap gid tri bién do dao dong

Bién do Hudng tién
(Y2) =
_ Dudng han
Bién do
V1) chinh

(trdi va phai).

(3) Khi chi dinh hai truc dao dong, dat con tré dén muc “WEAVING
AXIST 2” (dao dong truc 2) va chi dinh diéu kién giéng nhu cich chi
dinh & budce (a) va (b).

(4) Khi chi dinh 3 truc dao dong, an phim F4 (ROLL DN). Pua con tro
len “WEAVING AXIST 3” (dao dong truc 3) va chi dinh diéu kién

giong nhu cach chi dinh & budc (a) va (b).

WA X (Axis Weaving Star -3/3
JWEAVING AXIS 3 = Axis -
AMPLITUDE Y1 = 0.00d.
_AMPL!TI_JDE' Y2 = 0.00d.

ROLL DNEROLL UP

O Ghinns

Truc khong dao dong khi git bién do & 0 do.

4) Sau khi nhap tat ca cac diéu kién ctia ché€ d6 dao dong, an phim
Lénh bat dau dao dong theo truc “WAX” da duoc luu gii.

* Thiét lap ché do dao dong bang cdch chi dinh file
(1) Sau khi @n phim | mp | 4&n phim F2 (AX FILE)

WA X (Axis Weaving Star
>CONDITION FILE = WA

COND.

(2) Nhap tén file ché do dao dong da duoc tao.
Noi dung cua file ché do dao dong da nhap c6 thé dugc kiém tra
bang an phim F5 (COND.).
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FREQUENCY
CENTER STOP
-1/4 CYCLE STOP
3/4 CYCLE STOP

CTRL ON STOP TIME

[T

11

I u

1/3
5. 0Hz
0.0s.
0.0s
0.0s
ON
ROLL DNEROLL UP

An phim quay tré vé man hinh ban dau.

(3) An phim I¢nh bat dau dao dong theo truc “WAX” dugc luu gitr.
3.3. Két thic dao dong [WE] '

Lénh WE duoc diing dé ket thuc tét ca cac qua trinh dao dong.

*Ldp trinh lénh két thiic dao dong (WE)

1) An phim F5 (WE) sau khi &n phim [
2) An phim . Lénh ket thic dao dong “WE” dugc luu gii.

4. LAP TRINH DAO PONG

1

Lap trinh dao dong 1a mot phuong thiic cho phép nhitng diém dugc lap trinh

tao thanh ki€u dao dong mai han. Lénh bat dau lap trinh dao dong (WSF)

cho phép khai tao bat cit kiéu dao dong nao ma ban mudn.

4
Nhitng diém duoc lap @)
trinh dé tao kiéu dao (
1

Hinh 17: Vi du vé lap trinh dao dong

Lénh WSF yéu cau phai thiét lap nhitng dié¢u kién sau:

Bang 16.1: Cic diéu kién lap trinh dao dong.

Diéu kién

Thiét lap

Maic dinh

Don vi

Cic diéu kién

Diéu khién t6c do

dao dong

Tan s6/ toc do

Tan so
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clia qud trinh Tan s6 dao dong

diéu khién (néu diéu khién 0,1 ~10,0 1,0 Hz
dao dong béang tan sG)

Téc do dao dong

(néu diéu khién 1 ~9999 600 Cm/phut

bing toc do)

Kiéu di chuyén dao

Vong/lap lai Vong -
dong
Di chuyén tién tai
- ON/OFF OFF -
diém dung.
Bé mat dao dong

o ) Tién/ mo han/ | Ngudi st
(Can thiét 1ap néu c6 o -
o nguol st dung dung
hai diém lap trinh)

- Di chuyén
robot t6i diém
can lap trinh
bing cich
L ) diéu khién tay
Nhimng diém Vimivatuthe méy t6i di€m ) )
dugc 1ap trinh doé va ghi lai.
(2-10 diém) - Nhap dit licu
vl tri trong hé

toa dd seam

Thoi gian ding tai
. 0~9.9 0,0 Giay
mot diem

Puong cong 5~5 0 -

©Qcnay

Dao dong thyc 1€ cé thé khdc véi dao dong duwoc Idp trinh
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Vi tri va tur the thue € ciia robot duge xéc dinh bang c4ch da hop huéng céc
thanh phan tién trong cdc bo phan chinh va mot thanh phan dao dong thuc
hién qué trinh dao déng khi robot di chuyén tr mot diém duoc lap trinh
nay téi mot diem 14p trinh khéc mot cdch tuan tw. C6 nghia 1a dang dao
dong thuce t€ lai khac véi dang dao dong da dugce 1ap trinh bai vi hinh dang
clia né bj thay ddi theo hudng ti€n bing céc lénh di chuyén (vi du lénh L,
C1) dugc lap trinh trong ving dao dong. Tuy nhién, dang dao dong sé
khong bi thay d6i néu dao dong dugc thuc hién ngay lap tic khi thuc hién
c¢dc lénh Timer hoac chd dau vao (N, F, INW hoiac OTW).

5. CAC PIEU KIEN LAP TRINH DAO PONG
5.1. Céc diéu kién cua qud trinh diéu khién dao dong

Diéu khién téc dé dao dong
Trong khi cung ¢é&p phuong phip dao dong mau hodc truc thi chi diéu
khién t6c do bang tan s, phuong phép lap trinh dao dong cho phép chi
dinh t6c do dao dong sao cho t6c do tai khoang di chuyén cha robot giita
cdc diém lap trinh dugc thiét lap.

Tdn s6 dao dong
Neéu tan s6 dao dong duoc chon dé diéu khién t6c do dao dong thi dat tin
s6 dao dong.
Téc do dao dong
Néu toc do dao dong duge chon dé diéu khién t6c do dao dong thi dat tSc
d6 di chuyén gifta céc khoang clia cic diém 14p trinh.

Kiéu di chuyén dao dong: Loop/Repeat
Chon di chuyén ki€u vong hoic 1ap dé xac dinh su di chuyén ciia tay may
qua cdc di€m lap trinh. Di chuyén kiéu vong hoic 1ap trong trudng hop lap

trinh qua ba diém duge gidi thiéu dudi day:
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3 L P <
34 T
o / Huéng thuc hién
2 , =, dudng han
1

2—=>] = 2—=>3 "9? —=2-—=>3...

Mat chu ky
Hinh 18: Chuyén dong LOOP

IIIIIII ! e = . e
KT Thuc hién
o dudng hin
2 1
[Pathl 2 =1 -2 =3 =2 - 1 = 2.

Mot chu ky

Hinh 19: Chuyén dong REPEAT
Di chuyén tién tai diém ditng: ON/OFF
OFF: Dimg robot hoac tit ca cdc thiét bi tai di€m dimg dao dong di duoc
chi dinh cho mét chu ky cta thai gian da duoc dat.
ON: Chi dimng phan dao dong, bdi vi robot di chuyén theo hudng tién, dau

mo han di chuyén giong nhy dao dong hinh thang d&i véi kim loai co ban.

/\Huéng tié’f/\ /_\Hu(mg tién

Di chuyén tai diém dimg “OFF” Di chuyén tai diém dimg “ON”
Hinh 20: Sy khic nhau cta hai ché do ON/OFF tai diém dimg

trong qué trinh dao dong

At
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Bé mat dao dong: Forward/Torch/Free

Trong trudng hop lap trinh qua hai diém, chi dinh mat phang dao dong:

- Forward: Mat phang dao dong vuong géc véi huéng di chuyén tién.

- Torch: Mat phang dao dong s& vuong géc véi huéng chuyén dong clia mo
han. Huéng chuyén dong cia mo han 1a huéng ma & d6 phan nho ra trén
mat phang dao dong sé& vuong géc véi huéng chuyén dong tién.

- User: Trong truong hop thuc hién lap trinh st dung nhiéu hon hai diém

hoac dudng cong, chon trudng hop nay khi khong can chi dinh mat phang

dao dong.
Mb hin Huéng thuc hién
/A duong han
TN,
|

=} Mat phing dao
dong

)
Dang dao dong

Hinh 21: Bé mat dao dong vudng goc vGi hudng han

Huéng thuc hién
duong han

Mat phang dao
- dong
Dang dao dong

Hinh 22: Bé mit dao dong vuodng gbc véi mo han
5.2. Cdc diém ldp trinh
Co6 thé lap trinh ti hai t6i 10 diém dé x4c dinh mau dao dong.

Vi tri va tu thé
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C6 hai cach lap trinh:

- Ghi céc budce di cua robot.
Cach nay gidng nhu cach ghi cdc 1énh vi tri (P). Di chuyén robot téi
di€m yéu cdu bang céch thyc hién diéu khién tay mdy va sau dé ghi
lai diém dé.

- Nhap gia tr1 toa do trong hé toa do seam.

Nhap gia tri toa do trong hé toa do seam duoc xac dinh bang dudng han.

Khi di chuyén robot bing cach thuc hi¢n diéu khién tay méy t6i nhing

diém cdn ghi, hé toa do seam duge ty dong thay ddi.

Hudng di chuyén trong hé toa do seam duoc giéi thiéu duéi day:

X+
A Z+
— .
- [ WE
>
4 Y+
P,WSF (diém ban dau)

Hinh 23: Hu6ng chuyén dong trong hé toa d6 SEAM
O iy

Tay may kiéu G khong dvogc thiét ké” dé diéu khién sy thay déi tw thé cia
chiing giita cdc diém

- Tay méy kiéu V dugc thiét k& dé thay déi tu thé cla ching gifta cdc diém
nhung tay mdy kiéu G thi khong. Néu hé thong c6 tay may kiéu G, s&
khong thay d6i duge tu th€ cla ching khi lap trinh diém. (C6 thé thay déi
tu thé trong khi 1ap trinh nhung né sé& khong thay doi trong khi diéu khién
khdi hodc diéu khién tu dong).
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- Khi thay déi tu the chi § 161 khoang cich giita cac diém va sy thay ddi
s6 luong.
- Khi lap trinh di€m, khong thay déi tu thé robot qud nhiéu. Néu khoang
cich gilfa cdc diém ngén va sy thay déi tu thé qua nhiéu, robot s& phai thay
déi tu the cla né ngay lap tic khi di chuyén giita cdc diém. Piéu niy c6 thé
gay qua tai t6i tay mdy, 1a nguyén nhan gay hong dong co servo.
- Néu tu thé thay ddi khong nhd hon 30° trong khi diéu khién khéi hoac
diéu khién tu dong, robot sé di chuyén ma khéng thay déi tu the ciia né.
Cdc diéu kién sau thiét lap thém tai méi diém ldp trinh
- Thoi gian ditng

Dt thai gian dirng tai méi diém duoc 14p trinh.
- Puong cong

Trudng hgp nay cin thuc hién véi hai diém lap trinh, né xdc dinh chiéu
dai dudng cong doc theo dudng robot di chuyén. (Vi du dudng cong 1a 0 thi
né 1a dudng thang).

Néu ¢6 hon hai diém 14p trinh, diéu kién dit nay s& bi bd qua vi robot di

chuyén theo dudng thang giifa cac diém lap trinh

Mo han Huéng han
. i __ /_7L-
- //%/j///i _..———THubng cong phia .
- ,,,ff* f 5 _trén % &

/ han

/ ¥’
Nhin it phia trudc IS TR

N _ ~
\Hué’ng cong phia

dudi \

Hinh 24: Huéng clia dudng cong dao dong trong mat phang

Diém lap trinh

vuong géc véi hudng han
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Mo han Huéng han
’ wr— e
" 7 L —
: ; /// //’/j o e
L/T—‘/ — e e T T Duong han
F g -, i L) N
. - 5 Huéng ti€n cia dudng cong
I3 .\\\“x
‘; L | b
tNhin tir phia ™ . ‘Huéng
trén .\\\\\‘ ﬁ. h\an
S "7 Piém lap trinh
\.‘\\“\ N r o+ 5 -
Ry Hudng lui cua dudng

cong
Hinh 25: Hudng clia dudng cong dao dong trong miit phing

vudng géc véi mo han
Hai diém trén mait phang dao dong ciing cé thé duoc lap trinh tai bat cd

diém nao trén mat phing dao dong qua dudng han nhu hinh dudi.

Diém 1ap trinh

Hinh 26: Puong cong di qua hai diém di duge thay déi
(bé mat dao dong vudng géc véi mod han)
[Vi du thiét lap duong cong]
Duong cong duoc thiét 1ap v6i gid tri khdc O tai mét trong hai diém lap
trinh s€ dua ra cdc dang dao dong dudi day, véi diéu kién thiét lap mat

phang dao dong vuéng géc véi mo han.
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s 5
| // \\\
CURVETURE="-5" CURVETURE="-5" CURVETURE="-5" CURVETURE="+5"

Hinh 27: Dao dong 1/2 cung tron  Hinh 28: Dao dong mot cung tron

© chiy
Thiét Igp -5 va +5 sé khong tao ra duoc mia cung tron trong qud trinh lam viéc
Dang nua cung tron duge tao ra do céch dat +5 hodc -3 chi duge dinh dang
bing thanh phan dao dong. Trong thuc tién, su két hop dao dong clia thanh
phin dao dong va di chuyén tién sé duoc tao nhung khong phai la dao
dong dang nira cung tron.

6. NGUYEN LY CHUNG CUA QUA TRINH PIEU KHIEN

Khac vdi cdc dao dong chuan khdc dé 1a c6 thé lap trinh hoan toan bing
cdch nhéap diém dao dong duge chi dinh, phuong phép 14p trinh dao dong
doi hoi phire tap hon qua trinh 14p trinh.
Qua trinh 14p trinh dugc chia thanh ba dang sau:
@ Dat hé toa do seam
@ Dat ch€ do diéu khién cho lap trinh dao dong
® biém lap trinh dao dong
Ba qud trinh nay c6 thé dugc thuc hién nhu sau va qua trinh 1ap trinh phd

bién nhat 14 qua trinh A.

[Qua trinh A] dau tién tao chuong trinh dit liéu dao dong va sau dé bo sung

dir licu dao dong.
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Trong qud trinh nay, dang @ dugc dé cap & trén c6 thé duge bo qua. Day

14 qua trinh don gian nhat.

[Qué trinh B] Pdu tién tao mot file 1ap trinh dao dong bang cdch sir dung

chi tiét dé dao dong, sau d6 chi dinh s6 file khi tao chuong trinh.

Trong qué trinh nay tat ca cac qud trinh tr @ dén @ déu phai thyc hién.

dong.

[Qua trinh C] Nhap gia tri s6 cua tat ca cdc dit liéu can cho qua trinh dao

Qua trinh ndy doi héi ngudi lap trinh phai hi€u 18 vé robot.

Bang 16.2: Tinh da dang cta qua trinh, mitc d6 khé va dé

Yéu cau cta qud trinh lap trinh | Mic | Qua trinh | Qua trinh | Quad trinh
dao dong do A B C

Diing ky hé toa do seam Dé Khong yéu ciu Khong |
yéu cau yéu ciu

Pat diéu kién cua qud trinh | Dé Yéu cau Yéu cau Yéu cdu

dao dong.

Piém | Ghi lai trong qud trinh Yéuciu | Yeéucdu

lap | diéu khién tay may

trinh | Nhap bang s6 Khé Yéu cau

6.1. Ldp trinh dao déng su dung qud trinh A

Trong qué trinh A, ddu tién tao chuong trinh va sau d6 bd sung céc lénh

dao dong (WSF). Trong qud trinh ndy, do seam dudc xic dinh khi céc

diém duoc lap trinh, hé toa do seam s& tu dong ghi lai. Nghia 1a qua

trinh diéu khién dé ghi lai c6 thé dugc bo qua.
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Bat ddu
I | Khéi tao mot chuong trinh khong sit dung dit liéu dao dong
2 | Bé sung lénh bt d4u dao dong (WSF) cho diém bat ddu dao dong
trong chuong trinh d3 tao.
3 Vi tri con tro trén 1énh béat ddu dao dong (WSF) va lap trinh méu dao

dong (tao mot file ch€ do dao dong trong chuong trinh).

@ bat di¢u kién qud trinh dao dong.
@ Di chuyén robot biing cdch thuc hién diéu khién canh tay may va

sau d6 lap trinh tai mdi diém.

¥
Két thiic

O chiy

Ghi lai cdc lénh chuyén déng trong ldp trinh trude va sau lénh WSF
Dé tu dong ghi hé toa do seam, phai dam bio c6 céc lénh di chuyén
trude/sau lénh bat dau dao dong (WSF):

- bam bao sir dung hé toa do seam. N6i cich khac, mot thong bao
“Welding coordinate not define” (h¢ toa do han khong duoc chi dinh)
s& xuat hién.

- Khoang cich giita cdc di€ém phai 12 20 mm hodc 16n hon. Néi céch
khdac, mot thong bio “ORG. & DIR. POINT ARE TOO CLOSE” s&
xuat hién.

* Ldp trinh dao dong sit dung qud trinh A

1) Tao chuong trinh bao gém dif liéu dao dong.
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2) Di chuyén con tro t6i vi tri ban mudn dé chén lénh bat dau dao dong

WSF.
002 P 100% BASE M1
003 P 75% BASE M1
> A'S  ASC001 #1
004x L 100cm BASE M1
WE
A E  AECOO1 #1
EARCH JUMP SHIFT EPATH

3) An phim

TEACH AXIS MH3 %SO SERVO ON
P123  SQ No.= 9 ADD.

002 P 100% BASE M1
003 P 75% BASE M1
> A'S ASC001 #1

4) Chon lénh bat dau dao dong “WSF”.

| CW_NUM JSF FILE |

(1) An phim =4

1

(2) An phim F4 (SF FILE)

WS F (Taught Weaving Start)
>CONDTION FILE = WSFOO1
EXT COND.

5) Nhaép s6 file bang cdc phim s6 va an phim
Do file khong ton tai, mot thong béao “NO FILE EXIST” sé xuat hién.

TEACH AXIS MH3 ﬁéSO SERVO ON
P123 50 No.= 9 ADD
NO FILE EXISTS.

WS F (Taught Wea\nng Start)
>CONDTION FILE SFO01

NEXT EXECUTE
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6) An phim F1 (EXECUTE - thuc hién)
Lénh bat dau dao dong (WSF) sé dugc ghi lai khong can file.

003 P 75% BASE M1
AS  ASCO01 #
b, WS F WSFO01 NOFILE

7) An phim dé két thic bo sung.

003 P 75% BASE M1
AS  ASCOOT #1
> WS F WSFO01 NOFILE
004* L. 100cm BASE M1
WE
AE  AECOOT #1
SEARCH JUMP ~ ESHIFT JPATH N
8) Dat dir liéu dao dong.

Vi trf con tré nam trén WSF va an phim (g

WS F (Taught Weaving Start)
CONDTION FILE = WSFO01
>BLOCK OPE.

EXECUTE

9) An phim F1 (EXECUTE).
C6 thé chon file dao dong da dugc chi dinh.

TEACH WELD MH3 SYSO SERVO ON
WSFO1 POINT = © vé

ITTON
>FREQUENCY = z
MOV ING METHOD = LOOP
CTRL ON STOP TIME = ON
PLANE DESIGNATION = USER

10) Dat cac thong s6 clia cac diéu kién thuc hién dao dong.
- Tan s6 hodc téoc doé

WEAVING CONDITION
FREQUENCY
SNOVING METHOD
CTRL ON STOP TIME = ON
PLANE DESIGNATION = USER

nu
[}
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Chon diéu khién t6¢ do dao dong bang cac phim chiic ning, sau dé6 nhap

gia tri bang phim so.

F1 ... Tan s0.
F2 ... Toc do.
- Chuyén dong

WEAVING CONDITION
FREQUENGCY

>MOVING METHOD
CTRL ON STOP TIME = ON
PLANE DESIGNATION = USER

REPEAT JLOOP

Chon ki€u chuyén dong cua dao dong bang phim chic nang.

won
™~

F1 ... Chuyén dong lap (Repeat).
F2 ... Chuyén dong vong (Loop).
- Tién trong thoi gian dao dong dirng

WEAVING CONDITION
FREQUENCY 1. OHz
MOVING METHOD P

>GTRL ON STOP TIME = g
PLANE DESIGNATION = USER

N JorF_|

o n

Néu nhu muon dat thoi gian ding tai méi diém duoc lap trinh sau,
chon ON hoac OFF dé xac dinh, & d6 robot sé phai di chuyén theo
hudng tién trong khoang thoi gian dimg da duoc dat hoac khong.

F1 ... ON (D¢ di chuyén robot trong thoi gian dimng dao dong)

F2 ... OFF (khong di chuyén robot trong thoi gian dimg dao dong)

- Mdt phang
WEAVING CONDITION
FREQUENCY = 1.0Hz
MOVING METHOD = LOOP

CTRL ON STOP TIME = B%
>PLANE DESIGNATION =

SER  ADVANCERTORCH
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Néu c¢6 y dinh lap trinh hai diém cham, sau d6 dat mat phiang dao dong.
Can phai sir dung mot trong ba chiic nang sau:

F1 ... Tu do (khi lap trinh nhiéu hon hai diém)

F2 ... Vuong gbc véi hudng tién.

F3 ... Vuong géc véi mo han.

11) Khi d4 dat xong diéu kién cia qud trinh, 4n phim

Diéu kién dat sé duoc ghi sau 1énh “WSC” .

> WS C 10.0Hz, LOOP ,ON , USER

WL BLK SPD

12) Lap trinh diém

(1) Di chuyén robot t6i vi tri muén ghi bang cach thuc hién diéu khién
tay may.

(2) An phim F1 (WL)

(3) Nhap thdi gian dimg v6i phim s6.

(4) Néu muon lap trinh qua hai diém, 4n phim E> va nhap vi tri vai

phim s& (curvature).
(5) An phim diém lap trinh s€ duoc ghi véi 1énh “WL”
(6) Lap lai cac budc tir (1) dén (5) dé lap trinh cho diém ti€p theo.
(7) Khi lap trinh xong cho tat ca cdc diém, an phim
Lap trinh dao dong hoan thanh.
6.2. Lap trinh dao dong su dung qud trinh B
Trong qua trinh B, ddu tién tao file ch€ do dao dong bang cach thuc hién

dao dong mau trén phoi han. Sau d6 chi dinh s6 file khi tao chuong trinh.
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Bat dau

E Tao file ché d6 dao dong
@ bat hé toa dd Seam
@ Dit dieu kién cho qua trinh dao dong.
® Di chuyén robot t6i diém lap trinh bing cach thuc hién diéu khién

canh tay mdy.

!

2 | Khi lap trinh sir dung l¢nh bat ddu dao dong (WSF), chi dinh s6 file
ban da tao.
!
Két thiic

Dt hé toa do Seam
Khi nhap file ché do dao dong, ddu tién phai dat h¢ toa do Seam.
C6 the dat h¢ toa 46 Seam mot cdch don gian bang céch chi dinh huéng han

va diém ban dau.

Diém két thiic dao dong
P

X ‘\A’

Z

~«—Diém dinh hudng

|/

S Ny

Diém bét ddu dao dong
Hinh 29: H¢ toa do6 Seam
Dau tién di chuyén bép han t6i nhitng diém nim trén dudng néi dé chi dinh
diém thuc hién hudng han, tiép theo di chuyén t6i diém béat dau dao dong
dé chi dinh diém ban dau.
Chi dinh di€m ctia huéng han va diém ban dau cho phép ta dat hé toa do

seam nhu hinh trén.
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©Q cniy

Khoang cdach nho nhdt giita diém ciia huong han va diém ban dau la 20 mm

Khoang cach nho nhat cho phép giita diém ctia huéng han va diém ban dau
la 20 mm. Néi cach khic hé toa do seam khong thé dat khi khoang céch
gitta hai di€ém nho hon 20 mm. (khi d6 c¢6 thong bao “ORG. & DIR. POINT
ARE TOO CLOSE” xuat hién).

* Lap trinh dao dong su dung qud trinh B

1) An phim F2 (EDIT) tai 16p dau tién clia ché do lap trinh.

| pRETRYS
2) An phim F2 (WS FILE)

' SELECT TYPE OF WEAVING

F I XED

3) An phim F4 (TEACH)
;Eéi [SERVO OFF
[ ENTER FILE NUMBER

4) Nhap so6 file bang phim s6

| SELECT TEACHING METHOD OF CONDITION FILE

NUMER 1 C

5) An phim F1 (MANUAL)

| TEACH DIRECTING POINT. -
SETTTNG WELD COORDTNATES
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6) Dau tién dat hé toa dd Seam.

O croy
Néu chuyén doi hé toa do Seam duoc lam ue dong cdn chu ¥ toi huong
chuyén déng cia robot.
Thay déi hé toa do Seam ducc lam tu dong khi nhap ch€ do cua file dao
dong. Vi vay cén chii ¥ t6i hudng chuyén dong clia robot téi timg diém.
Mac di n6 cé thé thay déi sang hé toa do khdc, nhung khong thé chuyén vé
hé toa do scam.
(1) Di chuyén dau mo hin trén robot téi diém dinh huéng chuyén dong va

&n phim

(2) Di chuyén dau mo han trén robot t6i diém bit dau dao déng va an phim

RECORD

6.3. Lap trinh dao déng sw dung qud trinh C

Trong qua trinh B, nhap gia tri s6 cua tdt ca cdac dit liéu dao dong.

Bit dau

¥

' Tao file ché do dao dong

@ Dat hé toa do scam
@ Dit dicu kién qua trinh dao déng.

@ Nhap gia tri ciia mbi diém/tu thé trong hé toa do seam.

¥

Khi lap trinh sir dung 1énh bat dau dao dong (WSF), chi dinh s6 file da

tao.

Két thic
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* Lap trinh dao dong su dung quad trinh C

1) An phim F2 (EDIT) tai 16p dau tién cita ché do lap trinh

| WS FiLENAS FILE

pe riLefre vl

2) An phim F2 (WS FILE)

SELECT TYPE OF WEAVING

3) An phim F4 (TEACH)
J’EécH JSERVO OFF I
| ENTER FILE NUMBER

4) Nhap s6 file bang phim s6

| SELECT TEACHING METHOD

OF CONDITION FILE

5) An phim F1 (MANUAL)

WEAVING CONDITION

E

SPEED

>FREQUENCY = z
MOVING METHOD = LOOP
CTRL ON STOP TIME = ON
PLANE DESIGNATION = USER

6) Nhap di¢u kién qua trinh dao dong va an phim

: Lo '
«—PREV. PATH

POINT No. 1 1/2
>STOP TIME = 0. Osec
CURVATURE OF PATH = +5
COORD X = 500. Omm
= 500. Omm

.
é;

POINT No.
>COORD g

1
1

TR Ti]

c

~—PREV. PATH
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7) Diém lap trinh
(1) Nhap thoi gian dirng, dudng cong va dit liéu vé vi tri cho diém 1.
(2) Khi da nhap, an phim (=e=réi lap trinh cho diém 2.

POINT No. 2 1/2
>STOP TIME = 0. 0sec.
CURVATURE OF PATH = +5
COORD X = 500. Omm
Y = 500. Omm

-
g

z )
—PREV. PATH X g
ROLL DVRROLL. P

(3) Tuong tu dat dit liéu cho diém sau. Khi da dat xong dit liéu cho tat ca

cac diém, an phim

(4) An phim F1 (CONFIRM). Lap trinh dao dong da hoan thanh.
o Chu y: Dung quda trinh ldp trinh dao déng

Sau khi tao file ché do dao dong:
® Chon lénh bat dau dao dong (WSF) tai diém bét dau dao dong khi tao
chuong trinh.
@ Sau do chi dinh s6 file ché do da tao.
7. KIEM TRA VA SUA POI CAC PIEM LAP TRINH
Phan nay st dung dé kiém tra cdc diém di chuyén ctia robot theo timg
phan dao dong da lap trinh hodc stra déi, b6 sung, xo4 cdc diém. Cic qua
trinh trén dugc thyuc hién trong khi diéu khién khoi mau.
Trong qua trinh diéu khién kh6i miu giong nhu diéu khién khoi thong
thudng, ta ¢ thé di chuyén robot theo cdc bac 1én hoic xudng ctia diém
lap trinh. Téc do tai diém robot di chyén dén nhitng diém tiép theo c6 thé
dugc thay doi thong qua ngudi st dung bang day.
Q chiy
* Thuc hién diéu khién khoi dé kiém tra su di chuyén dao déng thuc té
Chiing ta c6 thé kiém tra di chuyén dao dong thuc trong diéu khién khéi
thong thuong. Trong qué trinh diéu khién khoi mau sir dung kiém tra va

b6 sung hoic xo4 cac diém duoc 1ap trinh.
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* C6 thé khong di chuyén duoc robot tix diém nay dén diém khac trong
diéu khién khéi mdu.

C6 thé di chuyén robot tir diém nay t6i diém khac trong qué trinh diéu
khién kh&i mau khi trong qud trinh diéu khién lap trinh cdc diém dao
dong bing tay.

Néu 1ap trinh bing cach nhap céc gia tri s8, robot khong thé di chuyén tix
di¢m nay 16i di€m khdc trong qué trinh diéu khién khoi mdu (c6 thé lam
thay déi céc dit licu).

* Di chuyén robot trong khi thic hién qud trinh diéu khién khoi mdu
Trong khi thuc hién quéa trinh diéu khién khéi tién hodc lli, robot sé
khong dimg tai méi diém dit véi mot khoang thdi gian dimg. Trong
trudng hgp bo sung, khong can chi ¥ t6i qua trinh diéu khién (vong hoac
lap), robot s& thuc hién theo thi tu tién (trong khi qué trinh thuc hién tién)
hodc theo thit tir i (trong khi qua trinh thue hién 1ui).

* Ldp trinh dao déng qua hai diém trong qud trinh diéu khién khoi mdu
Chuyén dong cta dao dong dugc lap trinh qua hai diém trong qué trinh
thyc hién diéu khién kh6i méu bdi vi do phitc tap 1a khong dang ké khi
duong cong dugc dat ¢é gid tri khac 0.

Trong khi thuc hién qua trinh diéu khién khéi miu, robot di chuyén nhu sau:
@ Trong qua trinh ti€n, robot di chuyén fir diém bat dau t6i diém 1 theo
mot dudng thang.

@ Trong qud trinh tién tir di€m 1 t&i diém 2 robot di chuyén theo dudng cong
da ghi dé tao ra dudng cong thuc va né c6 thé thuc hién theo hai hudng.

LED
(Hu6ng tién)
. P, WSF B
Bieml___ -~ ®biem?2 Dit liu ctia chuong trinh

WSC 1.0Hz, Loop, ON, Advance
001 WL 0.0s -5
002 WL 0.0s -5
003 END

Hinh 30: Lap trinh dao dong qua 2 diém
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8. GOI CHUONG TRINH KHAC [LENH GOI CHUONG TRINH: CL]
Lénh CL dudc sir dung dé thuc hién mét chuong trinh khéc trong khi
chuong trinh hién hanh dang duge thuc hi¢n. (khi két thic chuong trinh
dugc goi thi s& quay lai thyc hién chuong trinh goi). Nhiéu chuong trinh
c6 thé duge thyc hién lién tuc bang lénh CL nay.

Cac vi dy don gian v€ 1ap trinh véi 1énh goi chuong trinh CL.

*Vidu I:
P0002 P0O001

(01 P @ 001 P
002 P /

AS @
003 CL  P0O0O0O1, 002*LL @
004 P l@N

AE
005 P 003 P ’
006 END 004 END

Quad trinh hoat déng cuia robot

(1) Thuc hién t5i vi trf 002 cua chuong trinh PO002

(2) Chuyén sang thuc hién chuong trinh POO0O1

(3) Thuc hién chuong trinh PO001

(4) Quay tré vé chuong trinh PO002 (vi tri ti€p theo 1a 004) khi da thuc
hi¢n xong chuong trinh POOO1.

(5) Thuc hién 1énh clia chuong trinh PO002

* Vi dy 2:
Thyc hién tu déng lién ti€p ba chuong trinh.

(1) Khoi tao ba chuong trinh (vi du PO101, PO102 va PO103)
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(2) Khoi tao chuong trinh chinh (vi du P0100) dé goi cac chuong trinh
khac khi dung 1énh goi chuong trinh.

PO100

001 CL POI01 .g0i P0101
002 CL PO102 .20i PO102
003 CL P0103 .g0i P0103
004 END

(3) Khi chuong trinh PO100 dugc chay tu dong thi cdc chuong trinh
PO101, PO102 va P0103 dugc thuc hién lién ti€p nhau.

P0100
CL PO0101 CL P0101
l cL m‘
. PO101 _ __ P0102 __ . P0103
001 P 001 P 001 P
002 P 002 P 002 P
AS AS AS
003 *L 003 *C1 WFP
004 *L 004 *C2 003 =L

O cniy

Diéu kién goi c6 thé ducoc chi dinh

Qua hai vi du (1) va (2), 1énh goi chuong trinh luon dugc chi dinh, trang

thdi tin hiéu dau vao tir bén ngoai hay bo dém c6 thé dugc chi dinh nhu céc

diéu kién goi.

* Lap trinh voi lénh goi chuong trinh (CL)

1) An phim

BRANCH

oo

T CEE N T
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2) An phim F1 (CL)

CcL ON JcL OFF [CL REG >

F1... Goi mét chuong trinh dugc chi dinh ma khong can bat cit mot diéu
kién nao.

F2...Goi khi tin hiéu dau vao da dugc chi dinh 1a ON

F3...Goi khi tin hiéu dau vao da duogc chi dinh 1a OFF

- Lénh goi khong can diéu kién

(1) An phim F1 (CL)

C L (Call Program)
>PROGRAM No. =
BRANCH COND = UNCOND

(2) Nhap s6 chuong trinh duoc goi.

(3) An phim (&) Ienh goi chuong trinh “CL” dugc luu gid.

- Goi bang cdch st dung trang thdi tin hiéu vao tir bén ngodi
(1) An phim F2 (CL ON) hodc &n phim F3 (CL OFF)

C L (Call Program) _ .
1Hg ON

>PROGRAM No.
CBRANCH COND
IN PORT e 100t

[T I 1)

(2) Dua con tro dén muc “PROGRAM No.” (s6 chuong trinh) va nhap s6
chuong trinh duoc goi.

(3) An phim [ dé dua con trd dén muc “IN PORT".

C L (Cal! Program)

i
COND = INP,_ON
>INPORT = [N

(4) An phim lénh goi chuong trinh “CL” dugc luu git.
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II. CHUC NANG THUONG SU DUNG
1. TIM LENH PE SUA POI
Con tro ¢6 triic nang tim ki€m chay theo chiéu tién cua chuong trinh duoc
hién thi trén bang day va chi vao vi tri 1énh duoc chi dinh trong khi giit
robot trong di¢u kién ding. Qud trinh nay c6 thé duoc thuc hién ca khi
nguon cap cho dong co servo la OFF.
Sau khi tim, qua trinh sau ¢6 thé dugc thuc hién:
- Ch€ do han hoac dao dong c6 thé duoc sira déi
- Chi ¢6 cac ché€ do vé toc do va thiét lap overlap ON/OFF c6 thé duoc
stra d0i ma khong can thay dai vi tri trong 1énh chuyén dong nhu P hoic L.
- Lénh c6 thé bé sung hoac xo0d bo.
C6 hai phuong phédp tim lénh: Budc tién cua con tro tuan tu tir 1énh nay tdi
1énh khdc bang cach an phim @ phl'm va lénh can tim c6 thé tim ra

ngay lap tic bang cach an phim chifc nang.

Cic 1énh sau c6 thé tim thay ngay lap tic khi sir dung phim chifc nang:
- Bat diu han

- Két thic han

- Bat dau dao dong

- Bat dau tu hiéu chinh/két thic hiéu chinh

- Lénh c6 quan hé v6i cam bién tai mo han

- Lénh vao/ra diéu khién bén ngoai

- Chuong trinh nhay hoac goi

- BO dém thoi gian

* Tim kiém lénh dé sua doi

1) Nhap s6 chuong trinh duoc khoi tao.

TEACH AXIS ML4 %SO SERVO ON
P0O123 SG No.= 9

3 .
001 P 100% BASE M1
002 P 100% BASE M1

. AS 180A, 23.5V, 60cm #1
SEARCH B JUMP SHIFT
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2) An phim F1 (SEARCH)

Trong diéu kién nay, khi 4n l:;ff; thi cac chudi s€ di chuyén nhung khong
lam robot dich chuyén (khong 4n phim |

x| tai thoi di€ém nay).

TEACH  AXIS  WML4 SYSO SERVO ON
P0123 SO No.= 9
| SEARCH

p

001 P 100% BASE M1

002 P 100% BASE M1

: AS 180A, 23.5V, 60cm #1
SQ MARKEAS/AE ST/ET JSF= >

Hon nifa, Iénh ¢6 thé tim truc tiép biang cac phim chiic nang.

F1... Gigi han tim ki€m. Vi tri ctia robot khong tuong tng véi chudi hién tai.
F2...Tim lénh bat dau va két thic han.

F3...Tim lénh bat dau dao dong.

F4...Tim lénh bat dau va két thic dé hiéu chinh.

F5...Tim lénh lién quan dén cam bién ti€p xuc vi tri.

® | F1... Tim lénh diéu khién tin hiéu vao/ra bén ngoai.

F2... Tim 1énh nhay va goi chuong trinh.
F3...Tim lénh thoi gian han.
3) Chon lénh tim bang phim chic nang

@001 P 100% BASE M1

002 P 100% BASE M1

> - AS 180A, 23.5V, 60cm

003 L 100cm - BASE M1

004xC 1 100cm BASE - M1

OOS*C 2 ; 100cm . BASE - M1~ _
ST/ET.

Trong vi du nay, néu 4n F2 (AS/AE) thi lénh bat dau han (AS) va Iénh két
thic han (AE) c6 thé dugc tim cing mot ldc.

O chiy
Viéc tim kiém duoc thuc hién trong pham vi bén dudi 1énh c¢é con tro nam
Viéc tim kiém duoc thuc hién trong pham vi bén dudi 1énh ¢6 con trd nam.

C6 nghia la nhitng 1énh & trén 1énh ¢6 con trd nam thi khong dugc tim ki€m.
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Y nghia ciia @
Bi€u tugng @ dugc hién thi & bén trdi chudi s6 cho ta biét lenh d6 khong
tuong ing vai vi tri hién tai ctia robot.
Khi khéng tim duoc lénh
Khi khong tim dugc 1énh s& c6 mot thong biao “NOT EXIST” (khong ton
tai) hién thi trén bang day trong khoang 1 giay.
4) Stra doi, bo sung hodc xod cic diéu kién hoac 1énh néu can thiét.
Cadc diéu kién sia doi
(1)An phim ()]

A 'S (Arc Start)
OWELDING CURRENT

[F 1)

WELDING VOLTAGE 23.0V
WELDING SPEED = b50cm

ARC FILE = ARCO

(2)Stra doi diéu kién tuong tu nhu nhiing cach khéi tao mot chuong trinh

moi.
(3)Sau khi chinh stra, an phim . Cac dicu kién da dugc chinh stra.
(] O
Chit y khi sita doi cdc lénh di chuyén nguon cdp cho servo dang o trang
thai ON

Khi stra d6i bat ctt mét diéu kién nao trong 1énh di chuyén nhu la dat toc

do, khong duge an phim khong ding véi 1énh nhu phim (- hoac phim

(vi du khi stra d6i 1énh P khong dugc 4n phim £ ). Hay néi cich khac,

viéc ghi lai vi tri clia robot s€& thay déi vi tri duoc lap trinh t6i vi tri khac
ctia robot khi an phim sau khi da stra d6i n6. Dé chac chén khi sira déi

nén dang phim |

Bo sung/xod lénh
Dung phim dé thém lénh.

Diing phim dé’ x0d lénh.
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5) An F1 (SQ MARK) hoac phim (=) dé két thic viéc tim kiem.
- AnFI1 (SQ MARK) tao chudi hién hanh trong ché do tim kiém duoc xu

Iy nhu chu6i hién hanh khi robot hoat dong.

- An phim két thic viéc tim ki€m dé diéu khién robot quay vé chubi

ban dau.

2. NHAY TOT1 CHUOI PA PUOC CHI PINH [NHAY CHUOI]
Viéc nhay chudi cung v6i su di chuyén ctia robot dén vi tri ctia s6 chudi da

dugc chi dinh. Robot di chuyén véi toc do ctia qua trinh diéu khién khai.

Dac diém nay thuong duoc sir

dung dé chay timg phan clia chuong trinh véi

chuong trinh géom c6 nhiéu chudi trong mot khai.

Hinh

* Thao tac nhdy dén chuéi da duoc chi dinh

P. END

31 Nhay chuoi

1) Nhap s6 chuong trinh duoc tao
TEACH AXIS  WL4 SO SERO TR
PO123  SQ No.= 9
> _
001 P 100% BASE M1
002 P -~ 100% BASE M1
AS 180A, 23.5V, 60cm #
3
2) An F2 JUMP)

JUMP TO SQ=___
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3.

3) Nhap chubi so dich

4) A}]_phfm trong khi dang an phim =
Robot s& chuyén dong 16i chudi di chi dinh.

XOA PIEU KIEN TAM DUNG TRONG QUA TRINH BIEU KHIEN KHOT

Néu bo phim [:u:] khi robot dang di chuyén ti diém tiép theo trong qud

i . . —~ ~ -~ N " -, o | = - -
trinh di€u khién khéi thi robot s& ditng va dén ctia phim |5T°° | s€ sang. Quad

trinh stra doi hoac bo sung lénh khong thé thuc hién duge khi deén sang
(v.v., khi dang trong diéu ki¢n ding). Trong truong hop nay in ph1’m0
di¢u kién dimg s& dugc xod (den s& tat) do d6 6 thé sira ddi va b sung
lénh.

Néu da c6 1énh dimg v.v.., bo dém hodc tin hiéu diéu khién bén ngoai
vao/ra, thoi gian thiét lap dai, viéc thuc hién c6 thé duoc thay ddi sang lénh

ti€p theo ngay lap titc sau khi ditng va huy bé qué trinh thuc hién dé.

O cnis

STOP

Chit y robot sau khi bo trang thdi ditng

Néu thuc hién qud trinh thao tdc kh6i sau khi bo trang thai dimg, robot bit
ddu di chuyén chudi ti€p theo tir diém dimg. Vi vay cin ngan chin su va
cham vd&i phoi han.

Vi du: Khi qué trinh thao tic khéi duge thuc hién chay theo chuong trinh

sau:
: 010 L.S 011 L
007 P 100% o
008 P 100% 007 P
009 P 100% ... Didm _ |
>010 L 250cm -, dimg »
o1 L psenmobotsedi g, e
CM «~ " chuyén téi diém p
012 P 100% nay 008 we P

Qua trinh thao tic khoi tién duoc dimg & giita dai chia di€m 009 va 010 (tai

diém ding nhu hinh trén) va sau d6 trang thii dimg duoc loai bd. Trang
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thdi ON duoc dua ra tai cong ra 100 ngay lap tic. Khi qud trinh thao tac
khoi tién lai bat dau va robot di chuyén theo chudi ctia 011.
4. TAO CHU THICH HOAC CHU THICH CHO CHUONG TRINH
Tao cha thich va chi thich cho chuong trinh da dugc tao dé biét dugc noi
dung ctia né. Phan nay trinh bay cach nhap mot chi thich va chi thich. |
4.1. Tao chu thich cho chuong trinh
Néu ¢6 nhiéu chuong trinh, doi khi né c6 thé gay khé khan. Dé khac
phuc diéu nay nguoi ta dung cac so. Trong mot s6 trudn g hop, chu thich
c6 thé dugc tao ra dé nhé chuong trinh dang thuc hién. Ch thich c6 thé
duoc xem bang chuong trinh liét ké.
Mot chi thich ¢6 t61 da la 18 ky tu don (hoac 9 ky tu kép).
* Thao tdc tao chii thich cho mét chuong trinh
1) An phim F1 (TEACH) va nhap s6 ctua chuong trinh ma chu thich sé

duoc tao ra.

TEAGH %SOW

P0O123 SQ No.= 9

>

001 P 100% BASE M1
ooz P 100% BASE M1
A'S  180A,23.5V, 60cm #1
2) An phim |
I'SM SETECOMMENT 7

3) An phim F2 (COMMENT- chi thich)

Nhap chu thich.
SELECT CHARACTER
OF PROG L
comMent i _
: A2
BABCDE FGHIJ KLMNDO
PORSR. TYWNXY: Z. .13
abcde feghij ki‘:’nno

ALPH. ARK EURO.
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* Thao tdc hién thi chi thich ciia chuong trinh
Chi thich c¢6 thé dugc hién thi khi danh sich chuong trinh véi s chuong
trinh ctia n6 hién thi.

1) An phim F1 (TEACH) tai 16p trén ciing clia ché do TEACH.

ENTER PROGRAM NUMBER.

2) An phim F1 (LIST - danh séch)
Hién thi chuong trinh da duoc khoi tao.

FILE LIST  TASK PROGRAM FILE
SYS UNIT SEQ  DATE
gl 0 1 130 01-02-28 09:12
P0002 0 1 55 01-02-29 09:50
PO003 0 1 66 01-03-01 15:56
PO004 0 1 125 01-03-01 16:32

et Sk Eﬂ 01—0&&3 1E:ﬁ
3) Hién thi chi thich clia chuong trinh

(1) An phim [P
| e o >

(2) An phim F2 (DISP)

SELECT ITEM

F1...Hién thi ngay/thdng/nam khdi tao va sé thi tu clia chuong trinh.
F2...Hién thi chi thich clia chuong trinh.
F3...Hién thi s6 lan chay chuong trinh.
(3) An phim F2 (COMMENT) (chii thich)
Chi thich dugc hién thi,
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FILE LIST  TASK PROGRAM FILE
FILE COMMENT

>P0O001 [MAIN PROGRAM ]
PO002 [WORK A ]
POOD3 (TEST PROGRAM ]
P0O004 ([Cleaning the Torch]

ROLL UPRROLL DNREDIT Jeory - e
4) Két thuc, an phim .

4.2 Tao chu thich cho mét chuong trinh

Chi thich c¢6 thé dugc tao ra dé noi dung ctia chuong trinh dugc hiéu
mot cach ro rang. ‘

NG rat hitu ich khi st dung chi thich dé mo ta chuong trinh, ma chuong
trinh d6 duoc goi bang lIénh goi chuong trinh hoac giéi thich y nghia
cua s6 cong dugc su dung bing céc 1énh diéu khién bén ngoai tin hiéu
vao/ra. Mot chi thich ¢6 6i da 1a 22 k¥ tu (hodc 11 ky tu kép)

[Giai thich]....

004P 100% BASE M1

N 001 WT=c
; Cho chi tiét A € Giai thich y nghia ctia s6 cong.
005CL  P0001
; Chuong trinh cho chi tiét A € Giai thich chuong trinh goi.
Mac du chu thich dugc tao ra tai dong ti€p theo cua 1énh duoc giai thich
trong vi du nay, chu thich c6 thé dugc dat tai dong lién trudc.
o Ghi nho:
Cé tdi da la 9 dong chii thich lién tuc cé thé dicoe tao
Mac du cac chi thich ¢6 thé dugc chén vao bat ¢t mot dong nao cua
chuong trinh, cé t61 da 9 dong chi thich lién tuc bao géom lénh hanh
dong tiac thoi trude va sau mot chu thich hoac tat ca 1énh hanh dong

gitta chu thich lién tuc néu ¢ nhiéu.
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[Vidu]
001 P 100% BASE
; Tin hiéu 1 khdi dong robot
S 001 DL.=0.0 giay.

; Tin hiéu 2 khoi dong robot
S 002 DL.=0.0 giay.
; Tin hiéu 3 khai dong robot
S 003 DL.=0.0 giay.
002 P 100% BASE

* Tao chu thich cho mét chuong trinh

1);’{nphfm[E

M1

Ml

Néu c6 cac lénh cong viéc ngay
trudc va sau mot cha thich, cac
dong nay nam trong gi6i han 9
dong. Pay la nguyén nhan ma
chu thich duoc phan loai nhu
cac lénh thuc hién cong viéc.

Vi vy, néu vuogt qua 9 dong thi

chen Iénh vong lap NOP.

trong khi lap chuong trinh méi.

|iIMEHII SENSOR JCOMMENTHSK 1P JJAXS. MOVg |

2) An phim F3 (COMMENT) (chi thich)

Nhéap chu thich.
SELECT CHARACTER
NTI |

' 1/2
BABCDE FGHIJ KLMNO
PQRSR TVWXY Z..17?
abcde fghilj kfmno

8.1 UvwX '
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CHUONG 5

o~

KHGI TAO VA SOAN THAO CAC FILE CHE PO
1. CAC FILE CHE PO

Ché do han hoidc ché do dao dong c6 thé duoc luu giif trong céc file. Viée luu

gitt file thuan tién hon boi vi nd ¢6 thé nit ngan thdi gian sira déi hodc lap

trinh. Vi du; Néu ¢6 mot vai diém ¢6 ciing ché do han duge ding trong mot
chuong trinh thi ta cé thé thao tac don gian nhu sau:

- Khi lap trinh mot cong viée, chi can chr dinh s6 hiéu file nhu mot ché do
han.

- Khi muén stra déi cac diéu kién trong file ch¢ do han chi c¢an thay dai file
ché& do duoc chi dinh (khong can thiét phai thay doi tat ca cac ché do han
trong mdt chuong trinh)

File ch¢ do han bao gom céc file nhu trong bang 4.1. Viéc sur dung file nao

duoc quyét dinh béi viee kél ndi v6i ngudn han (file twong tng dé cap ngudn

han duge lua chon va khéi tao ty dong).

Cac kiéu file ché do dao dong duogc cho trong bang 4.2.

Chuong nay trinh bay cdch khai tao hoac chinh stra cac file ché do han (cic

file ASC/AEC va ASD/AED) va céc file ché d6 dao dong (cic file WFP va

WAX).
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Bang 4.1 Cac file ch€ dé han

Kiéu file Tén file Chai thich

File ché do han | File bat | ASCH** “Tao file ché do bat ddu han” (file ASC).
(cho giao dién dau

han va mdy

CPVAS-350/- | File két | AECH** “Khdi tao file ché do két thic han” (file

500) thiic AEC).
["File che do han | File bat | ASD*** “Khoi tao file ché d6 bat dau han” (file
{cho CPDRA- dau ASD).
351/-501)

File két | AED*** “Khai tao file ché do két thiic han” (file
thuc AED).

File ch¢ do han | File bat | APS*#** “Bit dau han /Két thic han (AST/AET).
(cho CPDACA- dau
201) File két | APE#***

thuc

File ché do han | File bat | APS*** “Bat dau han /Két thic han (AST/AET).
(cho CPDPAS- dau

501) File két | APE***
thic

File ch&€ d6 han | File bat | AST**#* “Bat dau han /Két thiic han (AST/AET).
(cho ADPA- dau
301)

File két | AET***

thac

File ch€ d6 sir dung chung | ARC*

cho tét ca cdc ngudn han)

* S5 hieu
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Bang 4.2 Cac file ché do dao dong

Kiéu file Tén file Chi thich
File dao dong theo méau WEP#*#* “Khoi tao file dao dong
¢6 dinh theo mau c6 dinh”.
File dao dong theo truc WAXk** “th)’mi“tao file dao dong
theo truc”.
" File dao dong khdp canh WCOW “Dao dong khdp canh tay
tay robot robot”.
* S6 hi¢u

II. TAO CAC FILE CHE PO HAN

C6 hai ki€u file ché do han. C6 t6i da 1000 file c6 thé duoc khoi tao trong

mdi kiéu.

- File ch€ do bét dau han (file ASC). File luu giit cdc ché do hﬁn.

- File ché do két thic han (file AEC). File Iuu giir ché do két thic han (ché
do 14p ranh ho quang).

1. KHOI TAO FILE CHE PO BAT PAU HAN (FILE ASC)
Phan nay trinh bay céach tao file ché do bat dau han (file ASC). File ASC
chi ¢6 thé duoc dung khi han may CPV AS-350/-500.
* Khoi tao file ché do bat dau han (file ASC)
1) Kiém tra trén man hinh da hién thi 16p dau tién ctia ché do lap trinh chua.

Nguodn servo c6 thé & trang thai OFF.

o R

T ———

133




DU AN JICA- HIC ROBOT HAN CONG NGHIEP

2) An phim F2 (EDIT)

TEACH WS FILERAS FILERAE FILEJA-RETRVS

3) An phim F3 (AS FILE).
Néu may CPVAS-350/500 hoac giao dién han dugc két noi, man hinh dé

nhap so file ASC tu dong xuat hién.

TEACH SNESQNSERVO _ OFFJ
AsCo _ wa
ENTER FILE NOUMBER

4) Nhap so file v6i phim s6 (tir 001 dén 999)
Khi s6 dugc nhap thi ché do han duogc luu gii trong file sé hién thi (thiét
lap mac dinh dugc hién thi khi khoi tao mot file méi).
Cac ché do han khac nhau phu thudc vao kiéu nguén han.
Doi vdi kiéu nguon diéu khién riéng
A S (Arc Start)
WELDING CURRENT

WELDING VOLTAGE
WELDING SPEED

o
23.0
50cm

i i

Doi vdi kiéu nguon diéu khién két hop

A 'S (Arc Start)
I

>WELDING CURRENT
50cm -

11

VOLT. ADJUST
WELDING SPEED

[HERT]

Doi voi nguon han TIG

A S (Arc Start)
PWELDING CURRENT
WIRE SPEED
WELDING SPEED

I

%

50cm

[ 1]

5) Di chuyén con tr6 (>) dén muc cén sita d6i bang phim [$b] [43.

6) Nhap dit liéu dicu kién v6i phim so.
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7) An phim sau khi nhap tdt ca cac di liéu diéu kién, file ch€ do bit
dau han da dugc tao.

2. TAO FILE CHE PO KET THUC HAN (FILE AEC)
Phan nay trinh bay céch tao file ch€ do két thic han (file ASC). File ASC
chi ¢6 thé dugc dung khi sit dung may CPVAS-350/500 hoac giao dién han.
* Tao file ché do bat dau han (file ASC)
1) An phim F2 (EDIT) (soan thao) & 16p dau tién trong ché do lap trinh.

TEACH AE_F ILERA-RETRYS

2) An phim F4 (AE FILE)
Néu CPVAS-350/500 hoac giao dién han dugc két noi, man hinh dé nhap
s0 file AEC tu dong xuat hién.

TEACH AXIS _ WHA SSSERVO OFFI
AEC___ o)

| ENTER FTLE NOMBER.

3) Nhap s0 file véi phim so6 (tir 001 dén 999)
Khi s6 dugc nhap thi ché do han dugc luu gif trong file duoc hién thi (thiét
lap mac dinh dugc hién thi khi khai tao mot file méi).
Cac ché do han khac nhau phu thudc vao kiéu nguén han.,
Doi voi kiéu nguon diéu khién riéng
A E (Arc End)

>CRATER CURRENT = [[TA
 CRATER VOLTAGE = 23.0V
CRATER TIME = 0.0s.
POSTFLOW T1IME = 0.0s.

Péi voi kiéu nguon diéu khién két hop

AE (Arc End)

>CRATER CURRENT = [A
VOLT. ADJUST = 0%
CRATER TIME = 0.0s.
POSTFLOW TIME = 0.0s.
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Doi vi kiéu nguén han TIG

A E (Arc End)

>CRATER CURRENT = [I3A
WIRE RETRACT = 1,08,
CRATER TIME = 0.0s.
POSTFLOW TIME =  0.0s.

4) Di chuyén con trd (>) dén muc duoc chinh sira bang phim [& 4N
5) Nhap dit liéu cua ché do.

6) An phim sau khi nhap tat ca cac dir liéu ché€ do , file ché do két
thuc han da duoc tao. '

III. TAO FILE CHE PO DAO PONG

Kiéu file ch€ do dao dong bao gdom cic kiéu sau, ¢6 t6i da 1a 1000 file c6 thé
dugc khai tao.
- File dao dong theo mau c6 dinh (file WFP). File luu giit ché do dao dong
theo méu ¢6 dinh.
- File dao dong theo truc (file WAX). File luu gitt ché do dao dong theo
truc.
1. TAO FILE CHE PO DAO PONG THEO MAU CO PINH
Phan nay trinh bay cdch khdi tao mot file ché do dao dong theo mau co
dinh.
* Tao file ché doé dao dong theo madu cé dinh

1) An phim F2 (EDIT) (soan thao) ¢ 16p dau tién trong ché do lap trinh

TEACH WS FILERAS FILERAE FILE ARETRY’

2) An phim F2 (file bat dau dao dong)

SELECT TYPE OF WEAVING.

136



DU AN JICA- HIC ROBOT HAN CONG NGHIEP

3) An phim F1 (FIXED)

| ENTER FTLE NUMBER. : |

4) Nhap s06 file v6i phim s6 (tir 001 dén 999)
Khi s6 dugc nhap thi ché do dao dong dugc luu giit trong file s& hién thi

(thiét 1ap mac dinh dugc hién thi khi khdi tao mot file méi).

WE P (Fixed Pattern Weaving Start) 1/3
>AMPLITUDE Y1 =

AMPLITUDE Y2 = 1. 0mm

FUNCTION = LINEAR

START TOPOLOGY = RIGHT

FREQUENCY = 5 0Hz

5) Di chuyén con tr6 (>) dén muc can stta d6i bang phim [F| [€3] va nhap

dit liéu ch€ do6 bang cac phim s& va phim chic nang.

(1) bat con tro tai “AMPLITUDE Y1” (bién do6 Y1) va “AMPLITUDE
Y2” (bién do Y2) va nhap bién do dao dong cho tung canh (phai va

trdi) bang cac phim so.
(2) Dat con tro tai “FUNCTION” (chiic nang). Chon kiéu dao dong bing
phim chic nang.

WF P (Fixed Pattern Weaving Start} 1/3
b ;

AMPLITUDE = Y1 =

AMPLITUDE Y2 =

>FUNCTION =

START TOPOLOGY = RIGHT
FREQUENCY = b.OHz

(3) Pat con tr6 tai “START TOPOLOGY” (diém bit dau). Chon canh bén

phai hoac bén trdi cua huéng dao dong dé bat dau dao dong vé6i phim

chiic nang.
WF P (Fixed Pattern Weaving Start) /
AMPLITUDE Y1 = 50m
AWPLITUDE Y2 = S50m
FUNCTION = W =
>START TOPOLOGY = Syhse
FREQUENCY . ‘= -bOHz ..
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(4)bat con tro tai “FREQUENCY” va nhéap tan so.

6) An phim F4 (ROLL DN).

(I)bat con tro tai “CENTER STOP”, “1/4 CYCLE STOP” (dung 1/4 chu
ky) va “3/4 CYCLE STOP” (dung 3/4 chu ky) va nhap tung thoi gian

dung.
W F P (Fixed Pattern Weaving Start) 2/3
>CENTER STOP = i %
1/4 CYCLE STOP =740, Ds.
3/4 CYCLE STOP N Os.
CTRL ON STOP TIME = ON
OLL DN CILL UF’

(2)bat con tro tai “CTRL ON STOP TIME”.
Néu chi dinh thoi gian ding tai (1) dugc chon thi di chuyén robot theo
hudng han hoac dung né trong khi dung dao dong.

W F P (Fixed Pattern Weaving Start) 2/3
CENTER STOP 0. 0s.

1/4 CYCLE STOP 0.5s.

3/4 CYCLE STOP : ﬁ 5s.,

>CTRL ON STOP TIME
[ ON |

[T T (|

7) An phim F4 (ROLL UP)
WF P (Fixed Pattern Weaving Start) 3/3
>RIGHT INCLINATION = é]d
LEFT - INCLINATION = 0d.
RIGHT PUSHR&DRAG = 0d.
LEFT PUSH&DRAG = 0d. :
ROLL UP

(1)bat con tro tai “RIGHT INCLINAION” va “LEFT INCLINATION”,
nhap gia tri bién do cho ting géc nghiéng (géc dao dong cho phan
chinh).

(2)bat con tro tai “RIGHT PUSH & DRAG” va “LEFT PUSH &
DRAG”, nhap gi4 tri bién do cho ting géc kéo va diy (géc khi thay
d6i soéng dao dong vé phia sau hay phia trudc).

8) Sau khi nhap tAt ca céc di liéu ché d6 dao dong, &n phim (o).
File ché€ do dao dong theo mau ¢6 dinh “WFP” da dugc tao.
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2. TAO FILE DAO PONG THEO TRUC
Phan nay trinh bay cach khdai tao file dao dong theo truc.
* Tao file dao dong theo truc

1) An phim F2 (EDIT - soan thao) ¢ 16p dau tién trong ché€ do lap trinh

TEACH WS FILERAS FILERAE FILERA-RETRY

2) An phim F2 (WS FILE)

SELECT TYPE OF WEAVING.

5) An phim F3 (JOIN)

TEACH SYSO Eim_:ﬁi
WA Wa
[ ENTER FILE NUMBER

4) Nhap s06 file duoc tao (tir 001 dén 999)
Khi s6 dugc nhap thi ché do dao dong duoc luu giilt trong file duoc hién

thi (thiét 1ap mac dinh dugc hién thi khi khéi tao mot file méi).

WA X (Axis Weaving Star 1/3
>FREQUENCY = z
CENTER STOP = 0.0s.
1/4 CYCLE STOP = 0.0s.
3/4 CYCLE STOP = 0.0s.
CTRL ON STOP TIME = ON
ROLL DNRROLL UP

(1) Pat con tro tai “FREQUENCY” va nhap tan s6 dao dong
(2) bat con tro tai “CENTER STOP”, “1/4 CYCLE STOP” (dung 1/4 chu
ky) va “3/4 CYCLE STOP” (dung 3/4 chu ky) va nhap tung thoi gian

~

dung.
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(3) bat con tro tai “CTRL ON STOP TIME”.

WA X (Axis Weaving Start) 1/3
FREQUENCY = 5 0Hz

CENTER STOP = 0.0s

1/4 CYCLE STOP = 0.0s

3/4 CYCLE STOP = 0.0s

>CTRL ON STOP TIME

ROLL DNJROLL UP

Néu chi dinh thdi gian dimg tai (1) dugc chon thi di chuyén robot theo

huéng han trong khi ding dao dong.
5) An phim F4 (NEXT)
(1) Dat con tro tai “WEAVING AXIST 1”. Nhap s6 truc thuc hién dao dong.

WA X (Axis Weaving Star 2/3
SWEAVING AXIS 1 = . W Axis

AMPLITUDE Y1 = 0.00d.

AMPLITUDE Y2 = 0.00d.

WEAVING AXIS 2 = 5 Axis

MPLITDE Y2 - 0.004

: ROLL DNEROLL UP,

(2) Dat con tro tai “AMPLITUDE Y1” va “AMPLITUDE Y2” nam ngay
dudi “WEAVING AXIST 1”. Nhap gia tri bién do dao dong (trai va
phai).

(3) Khi chi dinh hai truc dao dong, dat con tr6 tai “WEAVING AXIST 2”
va chi dinh diéu kién gidng nhu céch chi dinh ¢ budc (1) va (2).

(4) Khi chi dinh ba truc dao dong, an phim F4 (NEXT).

Dit con tro tai “WEAVING AXIST 3” va chi dinh diéu kién giong nhu
cach chi dinh & budc (1) va (2).

WA X (Axis Weaving Staré) 3/3
>WEAVING AXIS 3 = [{ Axis

AMPLITUDE Y1 = 0.00d.
~ AMPLITUDE Y2 = 0.00d.

© Ghinne

Truc khong dao dong thi gitr bién do ¢ 0 do.
6) Sau khi nhap tit ca cic ché do dao dong, &n phim .
Cac ché do nhap duogc luu gitr va file duoc tao.
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CHUONG 6

QUAN LY FILE
I. DANH SACH CAC FILE
Chuong trinh hoac céc file ch€ do han duoc tao c6 thé duoc liét ke dé biét
duogc thong tin cua céc file da dugc tao va thoi gian tao ra nd.
* Danh sach cdc file
1) bam bao trén man hinh ctia bang day hién thi nhu hinh duéi.

TEACH %so ISERVO  OFFl

TEACH

2) An phim F3 (FILE)

SELECT TYPE OF FILE

TEAcH JWeLD JWEAVE S0 JIDEV. CALE

OFFSET JLASER-SRTOUCH-SRL1/0

F1... Liét ké cac chuong trinh.
F2... Liét ké cac file ché€ do han.
F3... Liét ké cac file ché do dao dong.
F4... Liét ké céc file chuoi.
F5... Liét ké céc file stra doi.
® JF1... Liét ké cdc file bu.

F2... Liét ké cac file cam bién laser.
F3... Liét ké cac file tim ki€ém méu.
F4... Liét ké cac file I/0O.

3) Pé lua chon kiéu file da duoc liét ké, 4n phim chitc nang c6 lién quan.
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Khi cac chuong trinh duoc chon
Cac chuong trinh dugc liét ké v6i chudi luu gitr va ngay tao.

FILE LIST  TASK PROGRAM FILE

ILE_ SYS UNIT SEQ DATE
> 0 1 130 01-02-28 09:12
PO002 O 55 01-02-28 09:50

1
POO0O3 O 1 66 01-03-01 15:56
POOD4 O 1 125 01-03-07 16:32
00 1 yi 01-03-1 139
RoLL. UPRRoLL DNRED T HooPY oeL 3

RENAME QDI SP DETAIL

Khi cac file ché do han duoc chon
Céc file ché do han duoc liét ké véi ngay tao.
FILE LIST WELDING FILE

W.P.S_ID DATE
b 1 01-02-28 10:01
ASC00 1 01-02-28 11:33
1

ASC003 01-03-01 09:51
AEC001 1 01-03-01 10:16

port Urfrorl DUEDIT Joory DEL 3

@ Ghinns
Danh sach cua tdt cd cac file lién quan dén viéc han duoc hién thi
Tat ca cac file lién quan dén viéc han nhu file ché do bat dau han va file ché
do két thic han dugc hién thi khi an phim F2 (WELD). Trong vi du file ché
do thir ciing duoc hién thi.
Khi cac file ché do dao dong duoc chon
Cac file ché do dao dong dugc liét ké voi ngay khai tao.

O Ghinne
Danh sdch tdt ca cac file lién quan dén dao déng déu dicoc hién thi.
Tat ca céc file lién quan dén dao dong nhu file dao dong theo mau c6 dinh va
file dao dong theo truc dugc hién thi khi an phim F3 (WEAVE).
4) Chi 5 file duoc hién thi cing mot lic.
Khi muén hién thi nhiing file khac, an phim (ROLL UP) hoic phim F2
(ROLL DN)
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* Thay doi thit tu danh sdach chuong trinh
Thit tu danh sach ¢6 thé thay déi dugc. Cac cach hién thi danh sach:

- Hién thi theo ngay tao. ... Day la mac dinh danh séch, hién thi.
- Hién thi theo chii thich. ... Hién thi chu thich cta file.
- Hién thi theo s6 1an lam viéc. ... Hién thi s6 lan lam viéc (s6 san phiam).

Danh sach cédc chuong trinh c6 thé thay déi dugc theo cdc cach sau (cic file
khéc khong thé thay déi duge khi chiing nam dudéi mién md rong).
1) Khi hién thi danh sach céc file, an phim | p»

FILE LIST TASK PROGRAM FILE
SYS UNIT SEQ DATE

> 0 1 130 01-02-28 09:12

PO002 0 1 55 01-02-28 09:50

PO003 0 1 66 01-03-01 15:56

POOD4 0 1 125 01-03-07 16:32

ﬁ%hﬁ BE i1—{}3—10 10:39 g

2) An phim F2 (DISP).

| SELECT [TEM
L

GRAM FILE 7]

DATE PRODUCT

F1...Hién thi ngay tao file.
F2...Hién thi chu thich cua file.
F3...Hién thi so lan lam viéc ctia file (chi dung véi chuong trinh).
3) Thay do6i danh sach béang cac phim chic niang
Khi hién thi chi thich
An phim F2 (COMMENT).
Chd thich duoc hién thi.
FILE LIST. TASK PROGRAM FILE
COMMENT :
POOO ~ [WORK1
P0002 [WORK2

PO003  ~ [TEST
P0O004 [Cleaning Nozzie

ﬁ%ﬁﬂ%@iﬁ>

ot bl il et
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Khi hién thi 56 lan lam viéc

An phim F3 (PRODUCTION)

S6 1an lam viéc, cac chi tiéu va téc do hoan thanh duoc hién thi.

Fl PRODU.  ALLOT
P0001 1293 2000
0002 1124 2000
P0003 13

P0O004 2000

II. SAO CHEP FILE

FILE LIST TASK PROGRAM FILE

RATE
64. 7%
56 2%

0.0%
4. 7%

ROLL_ U mﬁﬁzﬁ copy el 8

Sao chép mot chuong trinh hoac mot file ché do han ¢6 thé thuc hién bing

chtic nang sao chép (copy).

* Thao tac sao chép file

Trinh bay cach sao chép chuong trinh. Cac file khdc nhu file ché do han v.v

dugc sao chép tuong tu.

1) Sau khi liét ké céc file, an phim

<

(>) dén file can sao chép.

hoac phim

FILE LIST  TASK PROGRAM FILE

FILE SYS UNIT SEQ DATE

P0O001 O 1 130 01-02-28 09:12
PO002 0 1 55 01-02-28 09:50
P0003 0 1 66 01-03-01 15:56
P0O004 1125 01-03-07 16:32

2) An phim F4 (COPY)

FILE COPY
COPY FILE P0003
TO 2 |

ats

R T

3) Nhap s6 file duoc sao chép bang cac phim so

FILE COPY
COPY FILE
T0

P0009

EXECUTE
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4) An phim F1 (EXECUTE) dé sao chép
Néu chi dinh xong tén file hién thoi, mot thong bdo “OVERWRITE?” (Ghi
de?) s€ xuat hién.

Chon thao tac ti€p theo bang cac phim chic nang.

F1... Ghi de
F2...Chi dinh lai tén file.
FILE COPY =~
COPY FILE
TO PO0O09
E&EE E!LE ié!gES OVERWRITE?
IIL. XOA FILE

Cac chuong trinh hoac file ché do han v.v da duoc tao cé thé xoa bo.

@ Ghinno

Kiém tra file trucéc khi xod

Cic file da xoa thi khong thé phuc héi lai do d6 chi nén xoa nhiing file khong
su dung.

* Thao tac xod file

Vi du sau s€ trinh bay cach xoda mot chuong trinh. Nhiing file khac cé thé xod
dugc bang cach tuong tu.

1) Sau khi liét ké cac file, an phim 1| hoac phim [{} dé di chuyén con tro
(>) dén file can xo4

FILE LIST  TASK PROGRAM FILE
FILE SYS UNIT SEQ DATE
PO0OT 0 1 130 01-02-28 09:12
Po002 0 1 - 55 01-02-28 09:50
PO003 gAY '1 ~ 66 01-03-01 15:56
PO004 0 126 01-03-07 16:32

o ey e e
2) An phim F5 (DEL) (x04)

FILE DELETION
DELETE FILE

|

e ———
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3) An phim F1 (EXECUTE) (thuc hién xod)

FILE DELETION _
DELETE FILE  [gu[ook]

ICONF | RM

4) Sau khi kiém tra s6 file, an phim F1 (CONFIRM) (xdc nhan) dé xo4 file
Dé huy bo viéc xo4 file, an phim trude khi &n phim F1 (CONFIRM).

IV. PAT LAI TEN FILE (THAY POI SO FILE)

S6 clia chuong trinh hoac file ch€ do han v.v da tao c6 thé thay doi duoc

bang chic nang dat tén.
* Dat lai tén file
1) Sau khi liét k&, an phim |{}| hoac phim

can thay déi.

FILE SYS UNIT SEQ DATE

FoL L A

2) An phim [p

iy

FILE LIST  TASK PROGRAM FILE

P0001 0 1 130 01-02-28 09:12
55 01-02-28 09:50

POQ0D 0 1
POOO3 0] 1 66 01-03-01 15:56
P0004 0 1

125 01-03-07 16:32

' i

dé di chuyén con tr6 dén file

3) An phim F1 (RENAME - dit lai tén)
FILE RENAHING
ORIGINAL FILE [JUNIE
RENAME TO PR

4) Nhap tén mdi bang cac phim so
FILE RENAMING

ORIGINAL FILE [ZODDE -
' RENAME TO P0100 °
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5) An phim (EXECUTE)
Néu chi dinh xong tén file hién thoi, mot thong bao “OVERWRITE?”
(Ghi de?) sé xuat hién.
Chon thao tac ti€p theo bang cach an phim chic nang:
F1...Ghi de
F2...Chi dinh lai tén file.

FILE RENAMING

ORIGINAL FILE
~ RENAME TO  P0100
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CHUONG 7

BO SUNG THONG TIN
I. QUA TRINH VAN HANH

1.CAC HETOA PO

Robot dugc van hanh theo hai ch€ do chi yéu ctia chuyén dong. Chuyén

dong theo truc doc 1ap va chuyén dong theo hé toa do Dé Céc. Chuyén

dong theo h¢ toa do Dé Céc bao gom nhiéu hé toa do khic nhau va cic hé

toa dé dugc chon phy thudc vao muc dich sir dung.

Bang 6.1 Cic hé toa do va muc dich st dung ctia chiing

Ché dé chuyén dong Mo ta Muc dich
Chuyén dong theo | Mot truc chuyén | Ding d€ di chuyén mot truc duy nhat (cdc truc
truc doc lap dong riéng khac khong di chuyén).
Chuyén | Co  bén | He toa do dGi vdi | La hé toa do co ban nhat. Dau tien hoc cach
dong (base) canh tay robot van hanh robot trén hé toa do nay.
theo hé H¢ toa do doi v6i | He toa 0 ma & d6 hudng chuyén dong thay ddi
toa do mo han phu thudc vao tu the cha mo han. Tai diém han
dé céc Dung ey yéu cau phai ¢6 géc do chinh xdc theo quy dinh.
(tooh Vi du: robot ¢6 thé di chuyén theo hudng tién
cha day han bing céch &n phim [z | 5
He toa do doi véi | Thuong duge ding cho hé synchromotion
vat han (chuyén déng ddng bd). Mo han cé thé di
Cong viéc chuyén song song t6i vi tri nghiéng. Trong he
(work) thong diéu khién tay may don 1¢ hay theo cum,
h¢ toa do nay dua ra cac két qua giéng nhu hé
toa do co ban,
He toa d¢ ¢6 dinh | Giong nhu hé toa d6 Work hé toa do nay thuong
Nhémm theo nhém dugc diing cho hé théng synchromotion (chuyén
(World) dong dong bo). Trong hé théng diéu khién tay

may don 1€ hay theo cum, hé toa d6 niy dua ra

cdc két qua gidng nhu hé toa do co ban.
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Hé toa do d6i v6i | Duge ding trong hé théng mé & ddy chi tiét chudn
diém dit robot dugc dit trong mot vong xung quanh robot.

Cylindrical Né cho phép robot chuyén déng tién i t6i
robot & trudc ma khong quan tdAm dén géc ciha

truc 1 Ia bao nhiéu.

St dung Hé toa do c6 thé | He toa d6 phi hgp véi su dinh hudng va hinh

(User) duge tao tu do dang cha vat han c6 thé duoge tao.

2. BANG LUA CHON HE TOA PO
Chon hé toa d6 phu thudc vao ciu hinh cha hé théng nhu hé thong diéu
khién don hay diéu khién cum.

Bang 6.2 Cac hé toa d san ¢6 phu thudc vao cdu hinh clia hé théng

Ciu hinh ciia he | HE thong He thong diéu khién theo cum
hé diéu khién — - -
thong d biéu khién theo cum Chuyén déng déng bo
on
_ Tay Truc
Heé toa do Tay robot Truc ngoai ..
T robot ngoai
Chuyén dong theo o o o o o
truc
Co ban © o X @ *
Dung cu ) o X © X
Chuyén G
ong X X
dong 3 A A ©
viéc
theo toa
< X X
do Pé Nhém A A o
Céc Cylindri o o X © X
cal
Sur dung O O % 0 X

©: Pugc sir dung
O Pugc chon néu nhu hé toa d dugce tao

A Duge chon nhung nhan dugc két qua giong hé toa do co ban
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3. CHUYEN POI HE TOA PO PE CAC
Trong ché d6 mac dinh dugc thiét 1ap, hé chuyén dong theo truc va hé toa

do co ban c6 thé duge chuyén ddi bang céch an phim [} Thiét 1ap nay ¢6

thé thay d6i dugc bang cach dang ky tang lén 3 hé toa do Dé Cc.

Dé dang ky h¢ toa do, chon tham s6 sit dung ([SYSTEM] “ENTRY OF
COORDINATES”).

Vi du, néu h¢ toa do co ban (base) va dung cu (tool) dugc dang ky trong hé

toa do Bé Cac, nhitng hé toa do nay sé duoc chuyén déi bat cit khi nao 4n

[COORD-

phim |o.) theo thi tu: di chuyén truc -> hé toa do base -> hé toa do tool.

Phim 6 thé dugc str dung dé chuyén déi sang hé toa do Dé Cac khac.
(bat ctr mot hé toa do nao trong hé toa do Dé Cac déu c6 thé duoc chon).

* Thao tdac 1 dang ky hé toa do

1) An phim | |0 16p dau cta ché do lap trinh.

PARMTERCHECK MANAGE JSYS. SETIMEMORY 3

2) An phim F1 (PARMTER) (tham s6)

SELECT TYPE OF PARAMETER

SysTEM JPENDANTHI /0 JJRoBOT JAUTO 8

3) An phim F1 (SYSTEM) (h¢ thong)

SYSTEM 1/3
>INITIAL MODE A AUTO
AUTO LOCK

TEACH LOCK ON
APPLICATION

ENTRY OF COORDINATES

MEMORY D IRECTORY
EW ROLL DNJEROLL UP

4) An phim N|dé di chuyén con tro dén “ENTRY OF COORDINATES”

SYSTEM 1/3
INITIAL MODE AUTO
AUTO LOCK " OF
TEACH LOCK &
APPLICAT |ON

2ENTRY OF COORDINATES

EMORY DIRECTORY
SETT NG
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5) An phim F1 (SETTING)

SET COORDINATES

> COORDINATES!1
COORDINATES2
COORDINATES3

SETTING USER COORDNATES

MECHA  JTOOL ORLD JWORK  BHAND ¥

EGIA

OFF

Trén man hinh h¢ toa d¢ dau tién la hé toa do co ban va hé toa do thi hai

va thit ba ¢ trang thai OFF.

An phim (IF] (4§ dé chon hé toa do tir 1 dén 3 va &n phim chic nang tuong

ing dé he¢ toa do dugc ghi.
F1... Hé toa do co ban.
F2... Hé toa do dung cu.
F3... Hé toa do nhom.

F4... Hé toa do cong viéc.

F5... H¢ toa do hand (c6 thé dugc chon nhung két qua giong nhu hé toa do

cong viéc).
® | F1...He toa do sir dung.
F5...OFF

S6 cua hé¢ toa do sur dung (user) di tao c6 thé dugc nhap khi dn phim F1

(USER).

Trong trudng hop nay nhap so6 cta hé toa do st dung bang céc phim so.

SET COORDINATES
COORD INATES1

> COORDINATES2
COORD INATES3

SER

SETTING USER CODRDNATES

BEEEE!

OF

F
OFF__ 4

6) An phim

Hé toa do da duoc ghi.

Sau khi ghi, ki€m tra lai h¢ toa do da dugc thay déi theo thit tu truc ->

toa do 1 -> toa do 2 bang cach an phim
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FUNC-
TION

* Chuyén doi giita cdc hé toa do bang cdch st dung phim

1) An phim [ ]khi nguén Servo & trang thdi ON

| COORD. [ >

2) An phim F1 (COORD - hé toa do)

SELECTION OF CARTESIAN COORD.
F1KEY --- T. BASE COORDINATES
F2KEY --- TOOL COORDINATES

F3KEY --- WORLD COORDINATES
FAKEY --- WORK COORDINATES

I T i i -

3) Chon hé toa do bang phim chiic nang.

F1... Hé toa do co ban.
F2... H¢ toa do6 dung cu.
F3... Hé toa do nhom.

F4... Hé toa do cong viéc.

F1... Hé toa do str dung.

Néu chon hé toa do st dung (user) thi phai nhap s6 ctia hé toa do sir dung.

Nhap s6 bang cac phim so.

SELECTION OF CARTESIAN COORD.
SET UP. COORDNATES __

LisT IR

Heé toa do duoc chuyén.
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II. THAO TAC KHOI
1. CAC LENH KHONG PUQC THUC HIEN

Mic du tat ca cac 1énh lap trinh duge thuc hién trong sudt qua trinh chay tu
dong nhung van ¢é mot vai 1énh khong duge thuc hién trong thao tdc khéi.

- Lénh khong dugc thuc hién trong qud trinh thao tdc khoi tien va i 1a:
AS/AE, ICH/RTC, GS/GE, ASD/AED, ASP/AEP, APS/APE va
AST/AET.

- Nhiing Iénh khéng dugc thuc hién trong qud trinh thao tac khéi lui 1a:
WFP, WAX, WCW, WSF, WE, T, JP, JF, CL, FRK, WIT, ST/ET,
SFO, SF1, SF2, N, F, NQ, FQ, PLS, PLR, ASN, ERR, ARM, INF,
SKS/SKE va lénh ghi muc dich chung.

2. PIEU KHIEN KHOI LUI TRONG CHUONG TRINH RE NHANH
Khi nhdy t6i chuong trinh hodc goi mét chuong trinh duge thuc hién trong
qué trinh diéu khién khéi lii, robot ¢6 thé di 1hi dén dau (chudi dau tién)
cua chuong trinh d6 nlung khong thé tr& vé diém ¢ vi trf trudc né trong
chuong trinh chufin. Vi vay trong qud trinh diéu khién khéi 1ai robot khong
thé quay vé chuong trinh chudn.

3. HOAT PONG CUA ROBOT KHI TAM DUNG/ KHOT DONG LAI
Qua trinh diéu khién khéi tam dimg trong khi dang thuc hién dao dong, tin
hi¢u diéu khi€n vao/ra bén ngoi hoic 1énh thdi gian va sau d6 khai dong
lai, robot s€ thyc hién nhu sau:
(1) Dao dong
Khi tam dimg qua trinh diéu khién khai trong phin dao dong (gitta l1énh bét
dau va ket thic dao dong), robot sé di€u hudng lai dé quay vé vi tri tam
dudng han sau d6 dung. Khi khai dong lai robot s€ thuc hién dac dong tir vi

tri d6 (center stop).
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budng dao dong sau

Puong dao dong khi khén dong lai

Dimg dao déng

Dudng han chinh

Diing tai tAm

“Center stop” nghia la robot diéu chinh hudng quay vé tam cla dudng han
(dudng han khong dao dong).
(2) Lénh diéu khién tin hiéu vao/ra bén ngoai (IN/F, S/R, PLS/PLR hoic
INW/OTW).
Tam dirng qud trinh diéu khién khéi trong khi thuc hién lénh diéu khién tin
hiéu, robot dimg dém thai gian chd hoac thoi gian tré dugc chi dinh tai ddu
vao. Thoi gian duge dém lai tir khi bat ddu khéi dong lai. Néu tam ditng
trong khi thyc hién PLS hodc PLR, tin hi¢u ra sé ti€p tuc trong chu k¥ thoi
gian duoc chi dinh.
(3) Thon gian (T)
Tam ditng qua trinh diéu khién khdi trong khi thuc hién lénh dém thoi gian,
robot s& ding qua frinh dém thoi gian. Thai gian duoc dém lai tir khi bat
dau khai dong lai robot.
4. KHOI PONG LAI
4.1 Khéi dong lai bdang phwong phdp nhdp chuong trinh chudn
Trong truwong hop khdi dong 1@i‘b§mg phuong phip nhap chuong trinh
chudn, chuong trinh chuin (khdi dong diu tién trong qua trinh diéu khién
tu dong) s dugc khoi dong lai ma khong can quan tam dé la chuong trinh
nao dugc chi dinh.
- Ngay ca khi chi dinh m6t chuong trinh khic truge khi khoi dong lai,
chuong trinh duge chi dinh sé khong khdi dong ma qud trinh khoi
dong dau tién s& dugc khdi dong do chuong trinh chuan.

- Khi robot b1 ditng tai 1énh nhay cua chuong trinh hoic tai phédn lénh
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goi cua chuong trinh, s6 cua chuong trinh khong can chi dinh lai khi
robot thuc hién khdi dong lai. Nhu nhiing truong hop trén, chuong
trinh khoi dong dau tién sé dugc thuc hién.
4.2 Khoi dong lai trong diéu kién ré nhanh
Tam dung robot trong khi thuc hién lénh nhay hoac goi t6i mot chuong
trinh dugc chi dinh bang diéu kién dua vao tir diéu khién bén ngoai hoic
dicu kién duoc ghi trong chuong trinh, chuong trinh trong diéu kién tam
dirng sé& dugc thuc hién tai thoi diém khoi dong lai.
ITL. THIET LAP CHE PO LIEN QUAN PEN HAN
Thiét 1ap ché do lién quan dén han dugc trinh bay trong phan nay.
1. CHI PINH LOAI NGUON HAN PE SU DUNG
Nguon han dé sir dung phai duogc chi dinh trudc.
© Ghinns
Cdp nguon han khéng theo nguyén ly thong thuong
Str dung nguoén han cé cac thong s6 duge chi dinh san phu hop véi céac
thong s6 ky thuét khi van hanh, do d6 nguon han khong can theo nguyén ly
thong thuong (chi dinh nguén han sir dung).
Khi thay déi kiéu nguén han can thuc hién qua trinh sau:

* Chi dinh nguén han su dung

1) An phim | | nam trén 16p dau tién ctia ché do lap trinh (Teacher)

PARMTER MANAGE WSYS. SETEMEMORY X |

2) An phim F1 (PARMTER)

SELECT TYPE OF PARAMETER

YSTEM WSWITCH
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3) An phim | p

| W—-CHARARWELD DB > |

4) An phim F1 (W.P.S)

SETTING OF WELDING POWER SUPP
PWELD ING POWER SUPPLY 1 CPVAS]
WELDING POWER SUPPLY 2 INONE
WELDING POWER SUPPLY 3 INONE|

INONE ~ CPVAS CPDRA JCPDACA &
CPDPAS JJADPA

Chon kiéu nguén han bing phim chiic niang

F1 ... Khong dung nguon han

F2 ... CPVAS-350/-500

F3 ... Nguon han I/F (chi khi nao ding nguén han khac cho robot)

F4 ... CPDRA-351/-501

F5 ... CPDACA-201

F1... CPDPAS-501

F2... ADPA-301
Thong thuong chi dinh nguén han duy nhat tai “WELDING POWER
SUPPLY 1” “WELDING POWER SUPPLY 2” va “WELDING POWER
SUPPLY 3” dugc chi dinh khi két n6i hai nguén han trong moét robot diéu
khién.

5) An phim

* Xu ly su cé

Phan nay gi6i thiéu phuong phap x 1y su ¢6 ctia hé thong robot. Vé co ban su
c0 dugc chia thanh hai loai sau:

(1) Khi nguén Servo khong thé bat hoac khong thé hién thi trén bang day.

(2) Khi ma s6 bao hong va thong bao thiét bi hong hién thi.

Nhiing su ¢6 nay duoc tdng hop trong bang 6.2. Khi xuat hién su ¢ thi tham

khao bang nay dé tim ra cach xir 1y.
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Bang 6.2: Ma 15i va thong bdo 161

Dau hiéu

Nguyén nhan va théng

bao 16i

Tham khao

Khong hién thi
thi
khong 6n dinh

hoac hién

trén bang day

1) Khong hién thi hodc hién
thi khong 6n dinh trén bang
day

Xéc dinh dir liéu
ban diu khong

dugc thuc hién

2) Xac dinh dir liéu ban dau

‘'khéng duogc thue hién

Nguén SCIVO

khong bat

3) Nguoén Servo khong thé

bat dugc

Lbi (ma EA, EB,
EC)

“Léi” duge xac dinh trudc
khi thuc hién diéu khién
robot do ¢6 bd phédn bi hong
hodac dit liéu bén ngoai bi
hong cho dén khi su ¢ d6
dugc loai bo néu khong né
¢6 thé giy hu hong cho hé
thong hoac gay nguy hiém
cho ngudi van hanh néu qud
trinh diéu khién van dugc

tiép tuc.

Phan: Ma bdo 161 va thong
bdo 161

Loi (md chii thich: EA,_ EB,
EC

EA

EB

EC

Canh bao (ma:
A)

Canh bido dugc xdc dinh
trén sy phat trién cta 16]
néu ton tar nhing 16i chua
duge stra do d6 né yéu ciu

phai cé hanh dong sira déi

Canh bdo (Md chu thich A)
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ngay lap tirc. Hodc c6 yéu
cau don gian hon la thuc
hién kiém tra va stta chita
trudc khi khéi dong lai qud
trinh didu khién mic du c6
hay khong c6 nguy hiém

cho hé théng hoac chi tiét.

Thong tin (ma:I)

Thong tin duge x4c dinh

‘nhu 161, diéu d6 cén thiét dé

thong bdo téi chi tiét va cac
thiét bi ngoai vi khi né hién
thi miac du qud trinh diéu
khién c6 thé dugc khic
phuc lai khi khong ¢6 hong
héc.

Qua4 trinh diéu khién clia he
thong robot ¢6 thé thuc hién
lai mac du 161 nay da dugc

thong bao.

Thong tin (Md chii thich:l)
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2. XU LY SU €O TRUOC KHI HOAN THANH VIEC CHUAN POAN DU
LIEU BAN PAU

2.1 Khong hién thi hodc hién thi khong én dinh trén bdng day

Dau hiéu

Muc ki¢m tra

Khéng hién thi hodc hién
thi khong 6n dinh trén
bang day

D&n hién thi nguén ban

dau khong bat

Nguyén nhan

Bién phap xir 1y

Quat lam mit khong quay

Nguédn so cap khong

durge cap

Quat lam mét quay cham

Dién 4p clia ngudn so |-

cdp qua thip

Phai xdc dinh ding cic
pha cha nguén so cap va
no1 cap twong Ung véi cic
pha

i

Deén hién thi nguéa ban

Mat pha V

dau sang nhung main
beard va sequence board

|kh0ng lam viéc

[Ngudn 24V khong cé &
dau ra giita pin kiém tra
TP3&TP4 hoac sequence
board

Phai xdc dinh dién 4p pha

V la twong (ng va ndi cap
vi1 pha B.

[Thay thé nguon cap dién

Cap ngudn dién dp co)

dinh bj hong

dp c6 dinh (PS2)

INOi lai cap tuong ting

Tiep diém cha cap kéf]
noi giffa thict bi cung]
—cdp dién dp ¢ dinh v

Thay the cap

Pién tro gifta TP3 va TP4

vo ciing nhd vdi nguon
cung cdp (thutmg la 1€Y)

Duong dén 24V b

sequence board by

hong

| Sequence board bi—{Thay sequence board
hong

Pam bao duang dan 24V
(a cdc thiét bi ngoai vi

ngan mach.

va tay mdy khong bt ngan
mach

Nguon 24V khong cap t4i
bang day

Bang day bi hong

NO1 lai cap tuong ng

Thay the bang day

Cap n6i CN1 cha PCH
IE6450C va phia trong]

NGi lai cap tuong ting

1.CD bang day khong|
duroc noi ding.

[Pha V bi mdt thuoc 3 pha

Bo ngudn bi hong

cta ngudn cap
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Dau hiéu

Muc kiém tra

Nguyén nhan

Bién phap xir ly

EC10206-##*#*
COMUCTN IERR ->
POWER OFF

bén phii cloa bang day

dau duge thue hién.

Nguon 5V khong cé &

ddu ra giita pin kiém tra

Duge hién thi & phia trén

trisde khi chudn dodn ban

Chiu thich

TP1&TP5

Diy diit hoac tiép
diém cha cap phing
giifa mainboard
(FC13) va seguences

Nzuén 5V khong 6 o

P1&TP5

dAu ra giita pin kiém tra

board (FCLO) bi hong.

ING1 lai cap tirong ing

I

[Thay thé cap

Day dit hoac uép
diém cla cap gifia
tiep diém cap ngudn

dién ap (PS1) va
mainboard (CN11} b
hong.

NG 1ai cdp tirong ing

LITiép diém cAp nguon|

[Thay thé cap

Thay t1€p diém

dién &p (PS1) bi hong

Mainboard b hdong

Thay mainboard

Mainboard - Bang mach chinh

Sequenceboard - Bang mach tudn ty

COMUCTN ERR - Thong bdo 161
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2.2 Xac dinh dit liéu ban dau khong duoc thuc hién

Dau hiéu

[‘START DIAGNOSIS”
duge hién thi trén bang
day

Muc kiém tra

Nguyén nhan

Bién phadp xir 1y

Sau khi hién thi
“START DIAGNOSIS”
duge hién thi trén bang
day.

EC10206- %%
COMUCTN ERR ->
POWER OFF

phai.

Khi * a 0L hoac 02

Xudt hién & phia trén bén

Nguon 5V khong c6 &
dau ra giita pin kiém tra
TP3&TP4 ciia mainboard

Lap dat khong thich
hgp hodc mainboard
bi hong

Lap lai mainboard —‘

[Lz'ip lat mainboard

Main board bi hong

[Thay main board

Ngudn 5V khong c¢6 &
dau ra gifta pin 1&3 cia
nguon 6 dinh (PSI)

(DPRAM bj hong)

In

|1~/Iain board bt hong

[Thay main board

Ti€p diém cha cdp ket
noi gita thiét bi cung
cap dién dp ¢6 dinh
PS1 va sequence

—{board CN41 (dudng

5V bi hong,

Cap nguodn dién 4p cd

o1 lai cép twong (ng

I

Thay the cdp

Thay thé ngudn cip dién

dinh bj hong

ap ¢6 dinh (PS1)

— Khi *1a 03

Sequence board bi

161

hong (truyén thong
OFF tai CN16).

hay thé sequence
board

Bang day bi hong
(truyén thong OFF tai

CN16)

[Thay thé bang day
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2.3 Nguon Servo khong thé bdt duoc

Dau hiéu Muc kiém tra Nguyén nhéan Bién phap xur 1y
INguon Servo khong bat ole nguén (MS1) Role nguon (MS1) bi Thay role nguén
ngay ca khi an nit ON héng ON hong

cua Servo

3. MA BAO LOI VA THONG BAO LOI

Bo diéu khién robot ¢6 cdc chic nang sau. Khi qud trinh diéu khién khong
thuc hién dugc do cdc nguyén nhan trinh bay du6i day, khi cong viéc
khong thudng xuyén dugc yéu cau, hodc khi ti€p tuc qué trinh diéu khién
c6 thé gay nguy hiém va lam giam tinh an toan, chat lugng, nang suat. NG
s€ cung cip cho ngudi van hanh thong tin vé su ¢ va cich xir Iy su co dé
phuc hoi lai hé théng robot han bao gém ca cic thiét bi ngoai vi trong diéu
kién an toan va nhanh chéng nhat.

e 1.0i va su cd clia hé th6ng bao gébm ca thiét bi ngoai vi.

o L&i diéu khién do ngudi van hanh

o Nhap sai dit liéu.
3.1 Hién thi 6
Hién thi 16i 13 mot qua trinh thong bdo trong pham vi cho phép véi mic do
quan trong cla tifng nguyén nhan, do dé ¢6 thé phéan loai theo hai dang
duge chinh bay duéi day. Noi dung cha 16i s& dugc hién thi trén bang day
vdi nhitng mi bédo 161 khac nhau.

e Scverity-based classification

e Cause-based classification
Khi x4y ra 16i, ma bdo 161 va thong bdo 161 dugc hién thi trén bang day.

Vi du dimg khén cap
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TR T iU EINONEET

-0000
EMRGNCY STOP
->REJECT

) Mai 161 i
) Théng bdo 16i
Céch stra déi

AA
383

JEACH FILE_JaLior Block S

Ma bio 10i dugc hién thi theo dinh dang sau
EA |1 |0001 000 |0
L €:56 cong viéc Ma thong tin

d: Thong tin chi tiét hoac ‘

don vi s6

c: S6 cua 16i
b: Ma nguyén nhan }7 Ma phan loai

a: Ma chu thich

(1) Ma cha thich

Loi duge phan thanh ba loai phit hop vé6i tiing noi dung (qud trinh diéu
khién c6 thé dugc tiép tuc sau khi mot 16i xay ra va phu thudc vao mic do
anh hudng cua 161).

Chia ma néi dung cia ma bédo 16i theo cac ky tu s6 1 hoac 2 nhu sau:

Loi (md chui thich: EA, EB, EC)

“Léi” dugc xdc dinh nhu mot nguyén nhan dimng qu4 trinh diéu khién robot
do cac bo phan bi hong hoac 16i dif li¢u tir bén ngoai cho dén khi 16i duoc
loai bé hoac né ¢ thé gay nguy hiém cho hé thong, hu hong cho chi tiét
néu qua trinh dicu khién dugc tiép tuc duéi diéu kién nay. Vé tinh kha thi,
qua trinh diéu khién c6 thé duoc tiép tuc, 16i duoc chia thanh ba loai va noi1
dung duogc trinh bay mot cach chi tiét.

® (Ma chi thich EA): Yéu cdu phai bat lai nguon Servo dé thuc hién qué
trinh diéu khién.

@ (Ma chi thich EB): Yéu cdu phai diéu chinh bén trong ciing véi viéc
chuén dodn tinh nang clia timg bo phan.

® (Ma chi thich EC): Yéu cau bat lai nguon diéu khién.
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Canh bdo (md chit thich A)

“Céanh bdo” dugc xéc dinh trén sy phét trién ctia 16i néu con nhimg 16i chua
dugc stra né yéu cau phai ¢6 hanh dong stra doi ngay lap nic hoic c6 yéu
cau don gian hon 12 thuc hién kiém tra va sita chita truéc khi khoi dong lai
qua trinh diéu khién mic di ¢ hay khong ¢6 nguy hiém cho hé théng hoic
chi tiét.

V& tinh kha thi, qué trinh diéu khién c6 thé duoc ti€p tuc, 161 duge chia
thanh hai loai va ndi dung dugc trinh bay mot ciach chi tiét.

@ Ché do tu dong: An niit START dé qua trinh diéu khién duoe tiép tuc.

@ Ché do lap trinh: An nit RESET dé qua trinh diéu khién dugc tiép tuc.
Thong tin (md chu thich:I)

Théng tin hién thi dé x4c dinh kiéu 16i, diéu ndy rat cin thiél dé théng bao
td1 chi tiét va céc thiét bl ngoai vi, mac di qué trinh diéu khién c6 thé tiép
tuc khi chua c6 su ¢6 hoidc né s& phdt trién trén canh bdo trong thoi gian tdi.
Tin hiéu diéu khién & céng ra (INFORMATION) cé thé dugc thiét lap lai
bang céach loai bo tat ca cidc nguyén nhan hodc thuc hién quy trinh cé sin
dudgc chi dinh.

Qua trinh diéu khién hé théng robot c6 thé dugc thuc hién ti€p mac dil xuat
hién thoéng tin nay.

(2) Mi nguyén nhan

Loi duge phan loai phit hop véi timg loai va phuong phdp thue hién xur 1y
clia timg nguyén nhan. Chia ma nguyén nhan trong ma bio 161 theo bac s6
thu tu.

o Lbi dirng khan cdp (1): Lbi ndy sé dimg hé théng ngay lap titc khi xuat
hién mot trong céc bdo 161 sau dé kiém tra diéu kién canh bio hoic
ditng hé thong.

o L5i diéu khién (2): L&i diéu khién 14 16i ctia hé thong diéu khién trong

bo diéu khién robot, main board (phdn main, phén diéu khién chuyén
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dong, phan diéu khién vd phan SUB), bang day hoic board giao dién
ctia dong cd servo.

L&1 Servo (3): 1a 16i lién quan dén céc thiét bi bao gém dong cd servo,
bod diéu khién dong co servo, do vay dong co servo hodc main board
(phén diéu khién chuyén dong) can duoc kiém tra.

L6i thi€t bi ngoal vi (4): 14 181 lién quan dén cédc thiét bi ngoai vi, can
thyc hién kiém tra main board, board giao dién véi dong co servo, bo
role, nguén han cdp cho robot, module giao dién véi may han hoac
bang day.

.61 mdy han (5): 1a 16i lién quan dén may han, cdn thuc hién kiém tra
nguon han cdp cho robot, medule giao dién v6i mdy han hoiac main
board.

L6i diéu khién (6): 12 181 dugc kiém tra khi van hanh sai.

L6i do ngudi sir dung (7): 12 161 do ngudi st dung gay ra.

L6i sensor (8): 1a 161 lién quan dén sensor.

(3) So 161

Lbi do cdc nguyén nhan duoc chi dinh & phin (2) dugc phan thanh nhitng

phan nho hon.

(4) B ma hoac thong tin chi tiét.

Nhan dang bd ma hodc cung cap thong tin chi tiét dua trén nhitng 161 di xay ra.

Bd ma duge xac dinh nhu sau:

Ma Tén Ma Tén

000 | PBuoc st dung khi khong phu 070 | Board I/F Servo (24 truc)
thudc bd ma

010 | Main board (Phan main) 071 { Nguén Servo

011 | Card nhé PC 072 | Nguon Servo #2

012 | PC (phan main) 073 | Ngudn Servo #3

013 | Board tudn tir 074 | Nguon Servo #4
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014 | Board phia sau

020 | Main board (phan SUB) ‘081 | Board diéu khién Servo

021 | Bang day 082 | Board diéu khién Servo #2

022 | PC (phan SUB) 083 | Board diéu khién Servo #3

023 | Module giao dién mdy han 084 | Board diéu khién Servo #4

024 | Bo I/F phan cling

025 | Bo I/FM-NET

026 | Bo 1/F cua thiét bi NET

030 | Main board (phan dicu khién| | 101 Khuyéch dai servo truc |
chuyén dong 102 | Khuyéch dai servo truc 2

031 | Board giao di¢n servo 103 | Khuyéch dai servo truc 3

032 | PC (phan diéu khién chuyén 104 | Khuyéch dai servo truc 4
dong) 105 | Khuyéch dai servo truc 5

033 | B& sensor ho quang 106 | Khuyéch dai servo truc 6

034 | Scnsor laze 3D 107 | Khuyé&ch dai scrvo truc 7

035 | Sensor laze 3D 108 | Khuy¢ch dai servo truc 8

036 | Bo Scnsor siéu thanh 109 | Khuyéch dai servo truc 9

037 | B6 Sensor md han

040 | Main board (phan diéu khién| |[110 | Khuyéch dai servo truc 10

| chuyén dong #2

041 | Board giao dién servo #2 111 | Khuyéch dai servo tryc 11

042 |PC (phan diéu khién chuyén | | 112 | Khuyéch dai servo truc 12
dong #2)

043 | Bo sensor ho quang #2 113 ! Khuyéch dai servo truc 13

044 | Sensor laze 3D #2 114 | Khuyéch dai servo truc 14

045 | Sensor laze 2D #2 115 | Khuyéch dai servo truc 15

046 | B& Sensor siéu thanh (mach) #2 116 | Khuyéch dai servo truc 16
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047 | Bo Sensor mo han #2 117 | Khuyéch dai servo truc 17
118 | Khuyéch dai servo truc 18
119 | Khuyéch dai servo truc 19

050 | Main board (phan diéu khién 120 | Khuyéch dai servo truc 20

chuyén dong #3
051 | Board giao dién servo #3 121 | Khuyéch dai servo truc 21
052 | PC (phan diéu khién chuyén 122 | Khuyéch dai servo truc 22
dong #3)
053 | Bo sensor ho quang #3 123 | Khuyéch dai servo truc 23
055 | Sensor laze 2D #3 124 | Khuyéch dai servo truc 24
056 | Bo Sensor siéu thanh (mach) #3 125 | Khuyéch dai servo truc 25
057 | B6 Sensor mo han #3 126 | Khuyéch dai servo truc 26
1277 | Khuyéch dai servo truc 27
060 | Bo role

061 | Bo role #2

062 | Bo role #3

063 | Bo role #4

064 | Bo role #5

065 | Bo role #6

066 | Giao dién robot
067 | Giao dién robot #2
068 | Giao dién robot #3

(5) Y nghia ciia céc con s&

“0” ludn ludn thong bdo cho tiéu chudn ky thuat cla robot, tiéu chuén nay
khong phai la tiéu chudn cla céc chi tiét k§ thuat 1am viéc.

S6 hién thi khi 16i xay ra dugc thong bdo cho nhiéu chi tiét k§ thuat lam

viéc clia robot.
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Bang 2.2: Y nghia ctia cac con s6

Y nghia

[ T R S TS L

Khi 16i xdy ra khong phu thuoc vao nhiém vu cla céc chi tiét ky

thuat hoac khi thuc hién chuong trinh quan 1y.

Khi thuc hién chuong trinh khoi 1
Khi thuc hién chuong trinh khoi 2
Khi thuc hién chuong trinh khoéi 3
Khi thuc hién chuong trinh khoi 4
Khi thuc hién chuong trinh khoéi 5
Khi thuc hién chuong trinh khai 6

3.2 Hién thi cdc thong tin chi tiét vé 16
Khi ma béo 18i va thong tin bao 13i hién thi, &n phim (e ) c4c thong tin chi

ti€t clia 161 va cdch stra chita dugc hién thi. (d6i véi mot vai 16i cac thong tin

chi tiét ¢6 thé khong duoc hién thi)

VEACH. - anen et %SDM

EC30204-0001
PSULACK.VLT —»
POWER OF

EC30204-0000 SERVO PORER LACK VOLT.
SRV UNIT[fl234] :

Disconnection between CN213 and CN249
Servo sower ‘trodblats::

|3 () Ma bdo va thong tin
1} @ Viuisi

} (3) Nguyén nhéan va
cach stra chira

(1) Ma béo 16i va thong bao 16i.

Hién thi mot ma bdo 16i va thong bdo 1.

(2) Vi tri 16i

Hién thi vi tri 16i. Nhu vi du trén cho ta thdy bi giam dién 4p nguén & bo

servo 1.

(3) Nguyén nhan va cach stra chita
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Ghi va hién thi phuong phdp sira chita cho céc 16i vA nguyén nhan xay ra
hién thi trén man hinh.

6) M4 bao 16i, thong tin va cdch sira chita

Khi mot mé va thong bdo 161 dugce hién thi, tim hiéu nguyén nhan va cich
sta chita duogc gidi thiéu mot cach ong quét nhir sau:

Mad bdo 1oi x, y, z, * va y nghia ctia chiing

X: XXX 1a mot bd ma, vdi ba chit s6, né cho biét khéi dugc kiém tra c6 16i.

y: Thong bio tiéu chudn k§ thuat ciia robot, y thudng 12 s6 “0”. Con déi véi
hé Multi-task cba robot, “y” thong bdo bing mot chit s6 nhu trong bang
2.2.

z: Hién thi thong tin chi tiét cla 161 nhu mot sy thay thé bo ma va ¢ nghia
cua cac con sa.

*: Hién thi tén file da duoc kiém tra 16i.

Vi du:

EA10001-xxxy EMRGCY STOP -=>REJECT

[Nguyén nhan]

Nit EMRGCY STOP dugce &n hodc ¢6 tin hiéu dimg khan cép & ddu vao.
[Cach stta chira]

Xoay nit EMRGCY STOP theo chiéu kim déng ho (hoac bd qua tin hiéu
ditng khén ¢ap) sau dé &n nit Servo ON. Sau khi nguén servo duoc bat, qui
trinh diéu khién phai duge chay thir truéc khi van hanh lai. Néu 16i dimg
khdn cap khong xay ra trong qua trinh diéu khién tu dong thi robot cé thé

dugc thuc hién van hanh tré lai.
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Gidm doe : NGUYEN DINH THIEM

Toéng bién tdp : NGUYEN BA NGOC

Bién tap, sia bai - BAN GIA CONG KIM LOAI TAM

Trinh bay bia : BANH HOANG ANH
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In 500 cudn, In tai Cong ty Thiét ké va in Dic Phuong.
86 xuat ban: 699/XB - QLXB.

In xong va nop luu chidu quy I nam 2004,
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