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DANH MUC CAC CHU VIET TAT

GMAW (Gas Metal Arc Welding): Han hd quang bang dién cuc noéng chay
trong moi truong khi bao vé

MIG (Metal Inert Gas ): Han hd quang bang dién cuc ndng chay trong moi
truong khi tro

MAG ( Metal Acitive Gas ): Han hd quang bang dién cuc noéng chay trong
mOi truong khi hoat tinh

AWS: Hiép hoi han Hoa Ky
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PAI HQC PA NANG CONG HOA XA HQI CHU NGHIA VIET NAM
TRUONG PAI HQC SU PHAM KY THUAT Poc lap - Tw do - Hanh phiic

THONG TIN KET QUA NGHIEN CUU
1. Thong tin chung:

- Tén dé tai: Nghién ctru 1ap trinh Robot han Panasonic TA 1400 dé han cac bién dang hinh
hoc phtrc tap phuc vu trong dao tao tai truong Pai hoc Su Pham Ky Thuat Da Nang

- M s6: T2023-06-29
- Chu nhiém: ThS. Nguyén Vin Chuong
- Thanh vién tham gia:
- Co quan chu tri: Truong Pai hoc Su pham K§ thuat — Pai hoc Pa Nang
- Thoi gian thuc hién: 12 thang (03/2024 — 02/2025)
2. Muc tiéu:
- Xay dung quy trinh van hanh khai thac str dung Robot han Panasonic TA-1400
- Thiét 1ap cac dang cdu trac hinh hoc dudng di cia mdi han.

- Xay dung chuong trinh lam viéc cho Robot d6i voi mot s6 médi han co hinh dang dac
thu.
3. Tinh mdi va sang tao:

- D¢ tai da img dung 13p trinh diéu khién Robot han Panasonic TA 1400 dé hoan thanh
mot san pham co khi (P06 gé kep — E t6) c6 chat lugng tot, gia thanh thap va ing dung duoc
trong thuc hanh co khi.

4. Tém tit két qua nghién ciru:

- Nghién ctru lap trinh diéu khién Robot han Panasonic TA 1400 va ing dung dé han céac
quy dao theo ti€u chuan AWS.

- Xﬁ}f dung mot s6 bai thuc hanh trén robot han Panasonic TA 1400 theo tiéuNChuén han
AWS dé phuc vu dao tao tai Truong Pai hoc Su pham K¥ thuat — Dai hoc Da Nang
5. Tén san pham:

- M6 hinh cac mbi han cé bién dang hinh hoc phirc tap duoc han bai robot han
Panasonic TA1400
6. Hiéu qua, phwong thirc chuyén giao két qua nghién ctru va kha niing ap dung:

Hiéu qua:

- Thuc day ¢ img dung Robot han trong cac co so san xudt va phuc vu cong tac dao tao.

- Tang ning suat chat lugng trong linh vyc san xuét co khi.
Phwong thirc chuyén giao két qud nghién ciru: Ban giao truc tiép cho Xudng Han, Bo mon
Co khi ché tao, Khoa Co khi, Trudng Pai hoc Su pham K§ thuat — Pai hoc Pa Nang.

Dia chi ung dung: Khoa Co khi- B mén Co khi ché tao, ung dung cho hoc phﬁn Thuc hanh

han cét tién tién sb lugng 150 sinh vién; 48 Cao Théng, Phuong Thanh Binh, Quan Hai
Chau, TP.Da Ning
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INFORMATION ON RESEARCH RESULTS
1. General information:

Project title: Research on programming Panasonic TA1400 welding robot to weld
complex geometric profiles for training at Da Nang University of Technical Education

Code number: T2022-06-29
Coordinator: MSc. Nguyen Van Chuong

Implementing institution: University of Technology and Education — The University of
Danang

Duration: from 03/2023 to 11/2023
2. Objective(s):
- Develop operating procedures using Panasonic TA-1400 welding robot
- Set up the geometric structure of the weld path.
- Develop a working program for the Robot for some welds with specific shapes.
3. Creativeness and innovativeness:

- The project applied Panasonic TA 1400 Welding Robot control programming to
complete a mechanical product (Clamping Fixture - Vise) with good quality, low price and
applicable in mechanical practice.

4. Research results:

- Research and program the control of the Panasonic TA 1400 welding robot and apply it
to orbital welding according to AWS standards.

- Develop some practice exercises on the Panasonic TA 1400 welding robot according to
AWS welding standards to serve training at the University of Technical Education -
University of Da Nang.

5. Products:
- One Model of CNC milling machine equipment for processing non-metallic materials.
6. Effects, transfer alternatives of reserach results and applicability:

Effects: Promote the application of welding robots in production facilities and for
training purposes. Increase productivity and quality in the field of mechanical production.

Transfer alternatives of research results: Handed over directly to the Welding
Workshop, Department of Mechanical Manufacturing, Faculty of Mechanical Engineering,
University of Technical Education - University of Da Nang.

Applicability: Faculty of Mechanical Engineering - Department of Mechanical
Manufacturing, application for the Advanced Welding and Cutting Practice module with the
number of 150 students; 48 Cao Thang, Thanh Binh Ward, Hai Chau District, Da Nang City



1
CHUONG 1.

TONG QUAN VE ROBOT CONG NGHIEP VA
ROBOT HAN PANASONIC TA 1400

1.1 TONG QUAN VE ROBOT CONG NGHIEP
1.1.1 Gié6i thiéu khai quéat vé lich sir ra doi ciia robot

Thuat ngir “Robot” xuat phét tir tiéng Sec (Czech) “Robota” c6 nghia 1a cong viéc tap
dich trong v& kich Rossum’s Universal Robots ctiia Karel Capek, vao nam 1921. Trong vo
kich nay, Rossum va con trai cua dng ta di ché tao ra nhirng chiéc may gin glong vaicon
nguoi dé phuc vu €con Nguoi. C6 1& d6 1a mot goi ¥ ban dau cho cac nha sang ché k§ thuat
vé nhitng co cau, may moc bat chude cac hoat dong co bap ciia con nguoi.

Pau thap ky 60, cong ty My AMF (American Machine and Foundry Company) quang
cao mot loai may tu dong van nang va goi 1a “Nguoi may cong nghi€p” (Industrial Robot).
Ngay nay ngudi ta dat tén ngudi may cong nghiép (hay Robot cong nghiép) cho nhiing loai
thiét bi c6 dang dip va mot vai chic ning nhu tay ngudi dugc diéu khién tr dong dé thuc
hién mot $thao tac san xuit.

Vé mit k¥ thuat, nhitng robot Cong nghi¢p ngay nay, co ngudn gdc tir hai linh vuc k¥
thuat ra doi som hon do la cac co cau diéu khién tir xa (Teleoperators) va cac may cong cu
diéu khién s6 (NC - Numerically Controlled machine tool).

Céc co cau diéu khién tir xa (hay cac thiét bi kiéu chii-té) da phat trién manh trong
chién tranh thé gi6i 1an thi hai nham nghién ctru cac vat liéu phong xa. Nguoi thao tac dugc
tach biét khoi khu vire phong xa bai mot birc tudng c6 mot hodc vai cira quan sat dé co thé
nhin thiy dugc cong viée bén trong. Cac co cau diéu khién tir xa thay thé cho céanh tay cua
nguoi thao tdc nd gom c6 mot bo kep ¢ bén trong (t6) va hai tay cdm 6 bén ngoai (chu). Ca
hai tay cam va b kep, dugce ndi véi nhau bang mot co cAu Sau bac tu do dé tao ra cac vi tri
va hudng tuy y cta tay cAm va bo kep. Co cdu dung dé diéu khién bo kep theo chuyén dong
clia tay cam.

Vao khoang nam 1949 cac may cong cu diéu khién sd ra doi, nham dap ung yéu cau
gia cong cac chi tiét trong nganh che tao may bay. Nhimg Robot dau tién thuc chat 13 sy ndi
két gitra cac khau co khi cua co cau diéu khién tir xa v6i kha ning 1ap trinh ciia may cong
cu diéu khién so.

Dudi ddy ching ta s& diém qua mot sé thoi diém lich st phat trién cua ngudi may
cong nghiép. Mot trong nhitng robot cong nghiép dau tién duoc ché tao 1a robot Versatran
clia cong ty AMF, My. Ciing vao khoang thoi gian ndy & M xuat hién loai Robot Unimate
-1900 duoc dung dau tién trong k§ nghé 6t0.

W Tiép theo My céc nude khac bat dau san xuat Robot cdng nghiép. Anh - 1967, Thuy
Dién va Nhat -1968 theo ban quyén cia My. CHLB DPrc -1971; Phap — 1972 Y - 1973.

Tinh nang lam viéc ciia Robot ngay cang dugc nang cao, nhat 1a kha ning nhan biét
va xtr Iy. Nam 1967 & trudng Dai hoc téng hop Stanford (M¥) da ché tao ra mau Robot hoat
dong theo mo hinh “ma‘tt-tay”, c6 kha nang nhan biét va dinh hudng ban kep theo vi tri vt
kep nho cac cam bién. Nam 1974 cong ty My Cincinnati dua ra loai Robot dugc diéu khién
bang may vi tinh, goi 12 Robot T3 (The Tomorrow Tool: Cong cu cia twong lai).

C6 thé nbi, Robot 12 su tong hop kha ning hoat dong linh hoat ctia cac co ciu diéu
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khién tir xa voi mure d§ “tri thue” ngay cang phong phu cua hé thong diéu khién theo chuong
trinh s6 ciing nhu k¥ thuat ché tao céc bo cam bién, cdng nghé 1ap trinh va cac phat trién cua tri
Tué nhan tao

Mot vai s6 liéu vé s luong Robot dugc san xuat & mot vai nude cdng nghiép phat trién
nhu sau:

M5 1a nuée dau tién phat minh ra Robot, nhung nude phét trién cao nht trong linh vuc
nghién ctru ché tao va st dung Robot lai 1a Nhat.

1.1.2 Dinh nghia vé robot cong nghiép
1.1.2.1  Pinh nghia theo tiéu chuan AFNOR: (Phap)

Robot cong nghi¢p la mot co cu chuyén dong tu dong c6 thé 1ap trinh, 1ip lai cac

chuong trinh, tong hop cac chuong trinh dat ra trén cac truc toa d9; c6 khd ndng dinh vi, dinh

hudng, di chuyén cac ddi tuong vat chat: chi tiét, dao cu, ga lip... theo nhimng hanh trinh
thay doi da chuong trinh hoa nham thuc hién cac nhiém vu cong nghé khac nhau.

1.1.2.2 DPinh nghia theo RIA: (Robot institute of America)

Robot la mot tay may van ning c6 thé lap lai cc chuong trinh duoc thiét ké dé di chuyén
vat liéu, chi tiét, dung cu hoac cac thict bi chuyén dung thong qua cac chuong trinh chuyén
dong c6 thé thay doi dé hoan thanh cac nhiém vu khac nhau.

1.1.2.3 Dinh nghia theo TOCT 25686-85: (Nga)

Robot cong nghiép la mot may tu dong, dugc dat c¢d dinh hoic di dong duoc, lién két
giita mot tay may va mot hé théng diéu khién theo chuong trinh, ¢6 the 1ap trinh lai dé hoan
thanh cac chtc nang van dong va diéu khién trong qué trinh san xuét.

C6 thé n6i Robot cong nghi¢p la mot may ty dong linh hoat thay thé‘ tirng phan hoic
toan b cac hoat dong co bap va hoat dong tri tu¢ cua con ngudi trong nhiéu kha nang thich
nghi khac nhau.

1.1.3 Phéan leai robot cong nghiép
1.1.3.1  Phan loai theo két cau

Theo két cau cua tay may nguoi ta phan thanh Robot kiéu toa d6 Dé cac, Kiéu toa do
try, kiéu toa dg cau, kiéu toa do géc, Robot kicu SCARA.

1.1.3.2  Phanloai theo hé thong truyén dong
C6 cac dang truyén dong pho bién I

Hé truyén dong dién: Thudng ding cac dong co dién 1 ‘chiéu (DC: Direct Current) hodc
cac dong co budce (step motor). Loai truyén dong nay dé di€u khién, két cau gon.

Hé truyén dong thuy luc: C6 thé dat duoc cong §ué‘g cao, dap ung nhiing diéu kién lam
viéc néng. Tuy nhién h¢ thong thuy luc thuong cd két cau cong kénh, ton tai do phi tuyén
16n kho xtr 1y khi diéu khién.

H¢ truyén dong khi nén: C6 két cdu gon nhe hon do khong can din nguoc nhung lai
phai gan lién véi trung tdm tao ra khi nén. HE nay lam viéc vdi cng suat trung binh va nho,
kém chinh xac, thuong chi thich hop vdi cac Robot hoat dong theo chuong trinh dinh san
véi cac thao tac don gian “nhac 1én - dat xuong” (Pick and Place or PTP: Point To Point).

1.1.3.3  Phanleai theo ing dung

Dua vao ting dung ctia Robot trong san xuat c6 Robot son, Robot han, Robot lap rap,



Robot chuyén phoi .v.v...

1.1.3.4  Phan loai theo cich thirc va dic trung ciia phwong phap diéu
khién
~ Robot diéu khién ho (mach diéu khién khong ¢6 céc quan hé phan hoi), Robot diéu
khién kin (hay di€u khién servo): sir dung cam bién, mach phan héi dé tang do chinh xac va
muc do linh hoat khi diéu khién.

1.2 TONG QUAN VE ROBOT HAN PANASONIC TA-1400
1.2.1 Khai niém Robot han

~ Robot han thuc chat 12 mot Robot cong nghiép duoc gin dau han (mo han) nhim thay
thé con nguoi. Robot han ¢6 dac tinh PTP (Point To point) hay CP ( Continuous Path) nghia
1a qua trinh di chuyén cua Robot dong thoi la qua trinh lam viéc cua dau han. Chuyén dong
cta Robot 1a chuyén dong lién tuc va la loai Robot kha trinh (c6 bd phan giao tiép vdi con
nguoi).
1.2.2  Céu tao Robot han Panasonic TA — 1400 2
a. Héthang cung cdp day han

He¢ thdng cung cap day han c6 nhiém vy cung cap day han dé b sung kim loai tao
thanh mbi han trong qu4 trinh han. N6 dugc ciu tao baoi cac b phéan nhu tang déy (cudn day
han) c6 duong kinh va khoi lugng theo tiéu chuan, ong dan day, co ciu day day han.

Cubn ’day thudng duoc dit cb dinh trén gla do, co ciu day day dugc gan trén robot han,
con duong 6ng dan day han thuong la 6ng mém nham tang tinh linh hoat cho robot khi hoat
dong dé thuc hién qua trinh han.

Hinh 1.1. Co cdu day day han

1 — NOm diéu chinh liec ép; 2 — Pdng co dday day han; 3 — Ty ddn day han;
4 — Bdnh ty; 5 — Banh chit déng; 6 — Banh ndn ddy va dan huéng



b. Trung tam diéu khién
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Hinh 1.2. Trung tam diéu khién

Trung tdm diéu khién 1a bd phan rat quan trong ciia robot han TA -1400. Chiing c6 cac
chtrc nang diéu khién toan bo qué trinh hoat dong cuia robot han. Tir cac dit liéu va thong sb
dau vao, tién hanh xir Iy va phan tich thong tin sau d6 dua ra tin hiéu diéu khién cho co ciu
chap hanh thyc hién cac 1énh chirc ning.

Thong s6 ky thuat.
Ngudn: 3 pha, 200V AC + 20V, 6kVA, 50/60Hz

Phuong phap 1p trinh: Lap trinh theo dia da lap trinh Buong
truyen PTP va CP (vong ldp hodc duong tuyén tinh). S6 luong truc
diéu khién: 6 tryc diéu khién dong thoi Phuong phap nhan biét vi
tri: Piéu khién xung dién tir Phuong phap diéu khién dinh vi: Phan
mém diéu khién phu

Phuong phap diéu chinh tdc do: Diéu chinh van tdc tuyén tinh khdng doi (thong
qua PC)

B9 nh¢: BY nh¢ IC (hé thong pin dy phong)
Cong truyén thong: RS-232C va RS-422 Kich
thudc: 420x600x530 mm

Trong luong: 48 kg
c. Nguén han

Hinh 1.3. Nguon han
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Nguon han diéu khién s6 MIG/IMAG YD-350 GR3
bién nguon : 3 pha 380 V, +/- 10%, 50 Hz,
Piéu khién sé hoan toan
Diéu khién ché do han cho robot.
Dong han max: 350A.
Dong han diéu chinh: 30~350A Chu
ky lam viéc: 60%.
Cong suat: 17 KVA (16KW) Pudng
kinh day han: 0.8~1.2mm. bién ap
han: 12~36V.
Chirc nang nhd: 9 chuong trinh han.

Thoi gian khi ra trude khi han: 0.0~5 gidy.
Thoi gian khi ra sau khi han: 0.0~5 giay.
Thoi gian han diém: 0.3~10 giay.

Kich thude: 380mm x 640mm x 640mm.
Trong lugng: 45 kg.

d. Bang diéu khién (Teach Pedant)

Bang diéu khién 13 bo phan dung dé nhép cac dit liéu dau vao cho robot han nhu lap
trinh, lwa chon cac théng sé dir liéu da dugce trang bi va thuc hién cac 1énh didu khién cho
robot han. Bang diéu khién duoc thiét ké nho gon, nhe, dé quan sat, thuan tién khi thao tac
va van hanh robot han. Bang diéu khién c6 c&c chtrc ning nhu mot may tinh xach tay tao
diéu kién thuan loi cho nguoi van hanh robot. Man hinh mau 7 inchs TFT graphic LCD véi
giao dién tiéng Anh (hoic tiéng Nhat) c6 do phan giai cao gilp ngudi van hanh quan sat mot
cach thuan loi nhat.

Chirc nang ctia cac phim trén bang 1ap trinh.

Hinh 1.4. Bang diéu khién
(1) Cong tic Start

Cong tic nay s& khoi dong hodc khai dong lai qua tinh van hanh Robot & ché do
AUTO.

(2) Cong tac Stop
Cong tic nay sé ding tam thoi qua trinh van hanh cia Robot khi ngudn Servo




van bat.

(3) Cong tic bat Servo
Cong tic nay sé cap ngudn Servo
(4) N0t dimg khan cip

Cong tic nay sé ngat nguon Servo dé dung tirc thoi qua trinh van hanh cac
truc ngoai va Robot Xoay cdng tic nay theo chiéu kim dong hd dé nha.

(5) bia dich chuyén

Dia dich chuyén ndy duoc sir dung dé diéu khién chuyén dong canh tay Robot,
cac truc ngoai hoac con tro trén man hinh. N6 dugc str dung dé thay doi dir liéu hoac
lya chon mot chiric nang trén man hinh.

(6) Phim +/-

Phim nay duoc sir dung dé diéu khién quatrinh chuyén dong lién tuc cua canh tay
Robot, nd ciing twong tu nhu dia dich chuyén.

(7) Phim Enter

Phim nay duogc sir dung dé luu hodc chap nhan mot diém 1ap trinh hodc mot chon
lwa mot chirc nang nao do trén ctra s6 giao dién trong qua trinh 1ap trinh.

(8) Phim thay d6i cira s6

Phim nay duoc st dung dé thay doi cira s6 hién thoi néu c6 hon mét cira s6 clng
hién thi tai mot thoi diém.

(9) Phim Cancel

Phim nay s& huy chuong trinh hién thoi nhu chuong trinh bo sung thém hodc dix
liéu da thay do6i va quay trd lai man hinh trudce do.

(10) Cac phim chirc ndng st dung

MB&i phim duge sir dung sé& trong tng voi mdi biéu twong hién thi ngay trén ting
phim chtrc nang.

(11) Cong tac luya chon ché d6

Mot cdng t,éc 2 vi tri s€ cho phép ban chon lua ché: d6 (ché @6 TEACH va
AUTO) ban muon dé van hanh Robot. Cong tac nay co thé thao ra dugc.

(12) Céc phim chirc ning

Mbi phim duoc sir dung s& twong g v6i mdi biéu tugng hién thi ngay trén ting
phim chtrc nang.

(13) Phim L-Shift

Str dung c6ng tic nay dé dich chuyén céc truc cta hé truc toa do hoic dé dich
chuyén mot 6 s trén so licu dau vao.

C4c truc xoay sé& dugc thay dbi sang "truc chinh”, "truc ¢ tay" va "truc ngoai" khi
nhan phim nay.

(14) Phim R-Shift

Str dung c6ng tic ndy nhu nhing chirc nang tat hoac dé dich chuyén 6 s6 trén s6
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liéu dau vao. né sé thay doi toc do dich chuyén cua dia dich chuyén.

(15) Cong tic Deadman

Ngudn Servo s& bi tit khi nha cong tic nay hoic nhin sdu vao bén trong (vi tri
s0 3 cua cbng tac). Nhan gitt mot hoac ca hai cbng tac nay dé bat ngudn Servo.
e. Héthdng cung cap khi
Hé thong cung cap khi c6 nhiém vu cung cap khi bao vé viing han va mdi han trong
qua trinh han. Ngoai ra, khi bao vé con cé tac dung lam mat moé han khi lam viéc lién tuc
trong thot gian dai.
H¢ thong cung cap khi bao gdm cac bd phan nhu binh chira khi (CO2, Ar hodc He),
van diéu 4p, 6ng dan khi.

Hinh 1.5. Binh khi CO2, van giam ap
1.2.3  Cautrdc dong hoc

Co céu chap hanh cua Robot thuong 1a mot co cau ha, gom chudi cac khau nbi véi
nhau bang cac khép dong. Cac khép dong nay l1a khop quay (R) hodc khop tinh tién (T). bé
Robot c6 the thao tac linh hoat, co ciu chip hanh cia Robot phai cdu tao sao cho diém muat
ctia khau cudi cuing dam bao dé dang di chuyén theo mét quy dao nao do, ddng thoi khau
nay co6 thé dinh hudng theo yéu cau cong ngh¢. Khau cubi cling thuong la ban kep hodc 1a
dung cy lam viéc. Trong Robot han thi co cdu cong tac chinh 13 dau han (mo han), tir day
s€ goi la dung cu.

Dé khao sat dong hoc va dong luc hoc cua Robot, ta gén gia do voi hé toa do c¢d dinh,
mdi khau dong véi mot hé toa do dia phuong va gén dung cu v&1 mdt hé toa do thir n. Ky
hiéu cac hé toa do theo thir tu tir 0 dén n bat dau tir gia cd dinh. Khi khao sat chuyén dong
ctia Robot can biét vi tri va hudng ctia dung cu trong moi thoi diém. Nhiéu khi can biét ca
van tdc va gia tdc chuyén dong ctia Robot tai cac diém cudi d6 cling nhu tai cac diém khac
trén Robot. D6 14 ndi dung quan trong cila bai toan vé dong hoc Robot.

Cac loi giai cuia bai todn nay dugc xac dinh tir nhitng phuong trinh dong hoc ctia Robot.
Céc phuong trinh nay Ia mé hinh dong hoc ctia Robot. Chung dugc xay dung trén co s¢ thict
1ap cac modi quan h¢ gitra cac hé toa do dong ndi trén vi hé toa do c¢o dinh.

Robot han TA 1400 c6 6 khau, cac khau lién két véi nhau va duge dan dong bdi cac
dong co servo.

- Mot s dic tinh k¥ thuat ciia robot han TA-1400:

e  Sb tryc quay cia robot: 06



e  S6bac tw do: 06
e Dandong diéu khién: Pong co dién servo.
e \Vung lam viéc cua robot (khoang tiép can max): 1374mm
e VUng lam viéc cua robot (khoang tiép can min): 352mm
- Téc d6 tirc thoi 16n nhat cta cénh tay:
e  Quay (RT): 2.97 rad/giay (170%giay)
e  Nang canh tay: 3.32 rad/giay (190%giay)
e  Tiénvé phai truge (FA): 3.32 rad/gidy (190%giay)

- Téc @6 tirc thoi 1on nhat cua cb tay:
e  Quay (RW): 6.46 rad/giay (370%giay)
e  Udncong (BW): 6.54 rad/gidy (375%giay)
e  Xoan vin (TW): 10.5 rad/giay (600%giay)

e  B( ham: Pugc trang bj trén tit ca cac truc

{1~ 5
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Hinh 1.6. ¥ tri ban dau ciia Robot TA 1400
Tai trong cho phép trén truc khép co tay:

Trong tai cho phép ciia canh tay Robot han Panasonic TA 1400 1a 6kg, bao gdm mat
mo han, hoac mot ban kep dung cu. M6 han tiéu chuan khong anh hudng ddi véi canh tay
robot, nhung ca mémen va monen quan tinh phai ¢ trong géi han cho phép ¢ bang dudi day
khi tay may Robot han Panasonic TA 1400 cam nim hodc cho cac muc dich tuong tu khac.
Ngoadi ra, tai trong ap dat cho tay may khong phai ¢ dang khéi lrong ma & duéi dang lue, truc
c6 tay khong duoc phép sir dung vuot qua gidi han tai trong cho phép.
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1.2.4  Trwongcong tac

Truong cong tac (hay vung lam viée, khong gian cong tac) cua robot 1a toan bo thé
tich dwgc quét bai khau chap hanh cudi khi robot thire hién tat ca cac chuyén dong c6 thé

1374 1034,
Working envelopo
Mg‘l" 0 352

i
n
Ln

163&

74i5

\ Working envelope of Palnt O
\ Werking envelape of Pont P

Hinh 1.7. Kich thudc bén ngoai va truong cong tac cua Robot TA 1400
1.2.5  Co cAu chap hanh (Tay may)

Tay may (co cdu chap hanh) 1a bd phan thuc hién cac 1énh diéu khién. N6 nhan tin
hiéu diéu khién tir trung tdm diéu khién (Controller) va hoat dong dé thuc hién cac cong
viéc da dugc lap trinh.

Tay may duoc thiét ké kha hoan hao nham nang cao kha nang linh hoat va mé rong
ving hoat dong cta Robot. Cac khép duoc lién két v6i nhau va dan dong diéu khién boi
cac dong co dién servo. Vi vdy, tay may c6 thé thuc hién duoc nhiéu thao tac c6 do phirc
tap cao, han dugc hau hét cac vi tri trong khong gian.

1.3 UNG DUNG ROBOT CONG NGHIEP
1.3.1  Ung dung Robot cong nghiép trong san xuat

Tu khi méi ra doi Robot cong nghiép dugce ap dung trong nhiéu linh vue dudi goc do
thay the sttc nguoi. Nho vay cac ddy chuyén san xuat duge 6chic lai, nang suat va hiéu qua
san xuat tang lén 0 rét.

Muc tiéu ing dung Robot cong nghiép nham gop phan nang cao ning suit day chuyén
cbng nghé, giam gia thanh, nang cao chat lugng va kha niang canh tranh cia san pham dong
thoi cai thién didu kién lao dong. Pat dugc cac muc ti€u trén 1a nho vao nhirng kha nang to
16n cua Robot nhu: lam viéc khong biét mét moi, chiu duge phong xa va cac méi trudong lam
viéc doc hai, nhiét do cao, “cam thiy” duoc ca tir truong va “nghe” dugc ca siéu am ... Robot
duoc ding thay thé con nguoi trong cac tl’uong hop trén hodc thuc hién cac cong viée tuy khong
ning nhoc nhung don di¢u, dé gy mét moi, nham lan.

Trong nganh co khi, Robot dugc st dung nhiéu trong cong ngh¢ duc, cong nghé han,
cat kim loai, son, phun phit Kim loai, thao 1ap van chuyén phdi, lap rap san pham...

Ngay nay da xuat hién nhiéu day chuyén san xuat ty dong gdom cac may CNC voi
Robot cong nghi¢p, cac day ch‘uyén C}() dglt muc ty dong hoé,cao, muc do linh hoat cao... &
day cac may va Robot dugc diéu khién bang cung mdt hé thong chuong trinh.
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Ngoai cac phan xudng, nha may, ky thuat Robot ciing dugc sir dung trong viéc khai
thac thém luc dja va dai duong, trong y hoc, str dung trong qudc phong, trong chinh phuc
vi try, trong cong nghiép nguyén tw, trong cac linh vye xa hoi. RO rang la kha nang lam
viéc ciia Robot trong mot s6 diéu kién vuot hon khd nang cua con nguoi; do d6 no la
phuong tién hitu hiéu @ty dong hoa, nang cao ning suét lao dong, giam nhe cho con ngudi
nhitng cong viéc nang nhoc va doc hai. Nhuoc diém 16n nhit ctia Robot | chua linh hoat nhu
con nguoi, trong day chuyén tu dong, néu c6 mot Robot bi hong c6 thé 1am ngimg hoat dong
ctia ca ddy chuyén, cho nén Robot van ludn hoat dong dudi sy giam St ctia con ngudi.

1.3.2  Ung dung Robot trong nganh han

Hién nay Robot cong nghiép duoc ap dung trong nhiéu linh vuc trong dé c6 nganh han
dudi goc do thay the sic nguoi.

Muc tiéu g dung Robot cong nghiép trong nganh han nham gép phan ning cao ning
suat nang suat, chat lugng, giam gid thanh va kha nang canh tranh cua san pham dong thoi
cai thién dicu kién lao dong.

D41 vai chuyén nganh han, viéc ing dung robot vao qua trinh sdn xuat ¢6 mot s6 uu
diém no1i bat nhu:

- Kha nang tu dong hoa cao.

- Tang nang suat va hiéu qua kinh té.

- Hinh dang kich thudc va chat luong méi han 6n dinh.

- Ung suat va bién dang sau khi han nho.

- Thuc hién cac duong han c6 d6 phurc tap vai do chinh xac cao.
- Lam viéc trong moi truong khdng thuan loi thay thé con nguoi.

Robot han 12 mot tay méy co khi c¢6 thé han & bat ky moi vi tri khong gian ¢ thé di
dong doc 1ap theo mot hanh trinh nhat dinh va cho méi han cé chat lugng cao...

Trong chuong 2 da nghién ctru cac ndi dung sau:
1) Céc khéi niém vé Robot cong nghiép, robot han
2) Phan loai Robot cong nghiép
3) binh nghia vé Robot cong nghiép
4) Chu tric dong lyc hoc ciia Robot han
5) Truong cong tac cuia Robot han Panasonic TA 1400
6) Cau tao Robot han Panasonic TA 1400
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CHUONG 2.
KY THUAT PIEU KHIEN ROBOT HAN
THEO CAC QUY PAO KHAC NHAU

2.1 GIOI THIEU CHUNG VE LAP TRINH PIEU KHIEN ROBOT

Lap trinh diéu khién robot thé hién méi quan hé giira ngudi diéu khién va robot cong
nghiép. Tinh phirc tap cua viéc 1ap trinh cang tdng khi cac trng dung cong nghiép doi hoi st
dung ddng thoi nhidu robot véi cac may ty dong kha 14p trinh khac tao nén hé théng san
xudt tw dong linh hoat.

Robot khac voi cac may tu dong c¢d dinh & tinh “linh hoat”, nghia 14 c6 thé 1ap trinh.
Khong nhiing chi c6 cac chuyén dong cia robot ma ngay ca viéc sir dung cac cam bién ciing
nhu nhing thong tin quan hé voi may tu dong khac trong phan xudng cling c6 thé 1ap trinh.
Robot c6 thé dé dang thich nghi véi su thay d6i cia nhiém vu san xuét bang cach thay do6i
chuong trinh diéu khién no.

Khi xem xét van dé 1ap trinh cho robot, ching ta nén nhé rang robot 1a mot thanh phan
ctia mot qud trinh duoc ty dong hod. Thuat ngtt, workcell duoc dung dé mo ta mot tap hop
cac thiét bi bao gdm mét hoic nhiéu robot, hé thong bang chuyén, cic co cau cap phoi va
d6 ga. O murc cao hon, Workcell c6 thé duoc lién két trong mang ludi cac phan xudng vi
thé may tinh diéu khién trung tim c6 thé diéu khién toan bo cac hoat dong ctia phan xuong.
Vi vay, viéc 1ap trinh diéu khién robot trong thyc té san xudt can phai dugc xem x¢&t trong
mbi quan h¢ rong hon.

Nguoi sir dung ¢6 thé c6 nhiéu kiéu giao dién 1ap trinh diéu khién robot. Trudc sy phat
trién nhanh chéng caa céac loai may vi tinh ding trong cong nghiép va céac ngon ngir lap
trinh ngdy cang c6 nhiéu tién ich cao, viéc lap trinh diéu khién robot ngay cang dé dang va
thua tién hon.

2.1.1 Lap trinh kiéu “Day - Hoc”

Céc robot thé hé dau tién da dugc 1ap trinh bang mot phuong phap ma chiing ta goi la
: day bang chi din (Teach by showing), robot dugc diéu khién dé di chuyén dén cac diém
mong mudn va cac vi tri d6 dugc ghi lai trong bd nhé ctia may tinh, sau d6 cac dir lidu s&
duoc doc tuan ty va robot thyuc hién lai c4c dong tac da duoc hoc. Dé day robot, nguoi st
dung c6 thé huéng dan robot bang tay hoic théng qua mot thiét bi day hoc goi 13 Teach
pendant. Thiét bi day hoc gdm mét hop nho cam tay (teaching box) ¢ cac niit bam va card
diéu khién ma né cho phép diéu khién cac khép ciia robot dat dugc cac gia tri mong mudn.

2.1.2 Dung cac ngdn ngir 1ap trinh

Cung voi qua trinh phat trién ngay cang manh cua may tinh, chuong trinh diéu khién
robot dugc phét trién theo hudng viét cac chuong trinh bang cac ngon ngir 1ap trinh cia may
tinh. Thuong cac ngdn ngit 13p trinh nay c6 nhimg déc diém ma chiing ta co6 thé img dung
dé viét cac phan mém hay chuong trinh diéu khién robot, va ching duoc goi 1a ¢ ‘ngdn ngir
1ap trinh robot”. Hau hét cac hé théng diéu khién dung ngén ngit 14p trinh robot van duy tri
kiéu giao dién Teach- pendant (day- hoc).
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a. Ngbn nga& robot chuyén dung

Nhitng ngdn ngir 1ap trinh robot nay dugc xay dung bang cach tao ra mot ngén ngi méi
hoan toan. Cu phap (Syntax) va ngit nghia (Semantics) clia cac ngdn ngir ndy phai rat don
gian vi nguoi 1ap trinh cho cac img dung cong nghiép khong phai la mot chuyén gia lap
trinh. Vi du nhu ngén ngir VAL (VAL 2) duoc dung dé diéu khién céc robot cong nghiép
cua hang Unimation (Hoa ky); hodac mot ngébn ngir robot chuyén dung khac goi la AL
duge xay dung ¢ Dai hoc Stanford (hoa ky), ngon ngit G2PC - Tool dung dé diéu khién
robot han cua hang Panasonic...

b. Tao ra céc thee vién robot cho mét ngdn nga Idp trinh cdp cao dd cé san

Nhitng ngén ngit 1ap trinh robot nay dugc xay dung bang cach duwa trén cac ngdn ngir
1ap trinh cép cao thong dung (vi du nhu Pascal) va thém vao mét thu vién cac thu tuc va
ham dic biét dung cho robot. Khi viét cac chuong trinh Pascal dé diéu khién robot, ngudi sir
dung s& goi cac ham hodc thu tuc di dinh nghia trude trong thu vién dé xt Iy cac ndi dung
c6 lién quan dén viéc tinh toan hodc diéu khién robot.

C. Tao ra céc the vign robot cho mét ngdn ngé hogc phan mém da dung
(Robot library for a new general - purpose language)

Nhiing ngon ngir 1ap trinh robot nay dugc xay dung bang cach sir dung cac ngdn ngir
hodc phan mém dung chung cho nhiéu muc dich nhu 1a mot chuong trinh co béan, sau dé
cung cap thém mot thu vién chira cac thu tuc dac biét dung cho robot.

d. Ngon ng# ldp trinh theo nhiém vu (Task-level programming
language)

Nhiing ngén ngtr nay cho phép ngudi str dung ra cac 1énh dé robot thye hién mot cong
viéc mong mudn mot cach truc tiép ma khong can xac dinh mot cach chi tiét cac hoat dong
ctia robot nhur cac ngdn ngit 1ap trinh thong thudng. Mot hé théng 1ap trinh robot theo nhiém
vu phai ¢ kha nang thé hién nhiéu cong viéc mdt cach tu dong. Chéng han, néu mot chi thi
“Grasp the bolt” (cﬁm léy bulong) duogc tao ra, hé théng phai vach ra dugoc mét qui dao ctua
tay may ma no tranh duoc sy va cham véi bt ky chudng ngai vat nao chung quanh, chon
duogc vi tri tot nhat dé cam lay bulong mot céch tu dong. Nguoc lai, trong ngdn ngir 1ap
trinh robot théng thuong tat ca nhimng sy lya chon ndy phai duoc thyc hién boi nguoi lap
trinh.

2.2 KY THUAT LAP TRINH PIEU KHIEN ROBOT HAN PANASONIC TA
1400

2.2.1 CA4c 1énh di chuyén.
2.2.1.1 Lénh MOVEC

Pinh dang e. MOVEC [Tén vi tri] [Téc dé thii cong]

Chtrc ning No6i suy tron Ténvitri | Bién sb kiéu vi tri 1ap trinh
biéu kién khoa Khoa Robot Tdc do Téc d6 di chuyén Robot vé
Kiém tra cl | Khong thacong | hudng diém nay
phap
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* Lénh MOVECW
Pinh dang MOVECW [Tén vi tri] /Toc dg thi cong] [Mdu No]
[Tan so] ([BS dém])
Chtrc nang Noi  suy lic | Ténvjtri Bién sb kiéu vi tri lap
tron trinh
Khoa Robot ) - ]

. Khong Toc do tha Toc do di chuyén
Bieu kign khoa con Robot vé huéng diém na
Kiém tra cu g M g y
phap SO mau Mau lic (n)

Tén sb Tan s6 lic
Bo dém Pém thoi gian lic
* Lénh MOVEL
Dinh MOVEL [Tén vj tri] [Téc dé thii cong]
dang
Chtrc nang Noi suy Tén vi Bién sd kiéu vi tri lap
thang tri trinh
Dicu kién Khoa Robot Tocdothu | Toc do di chuyén Robot
khoa cbng ve hudng diém nay
Kiém tra cl Khong
phap
* Lénh MOVELW
Dinh MOVELW [Tén vi tri] [Téc d¢ thii cong] [Méu No]
dang [Tén sé] (/B dém])
Chtric nang Noi suy lac thang Khoa Tén Bién s6 kiéu vi tri
Piéu kién Robot - -
y tri lap trinh
khoa v P
Kiémtracd | «nan g Toc do Téc d6 di chuyén
phap thia cong | Robot vé huéng diém nay
S6 mau Mau lic (n)
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Tan s6 Bién do lac
B dém DPém thoi gian lic
* Lénh MOVEP
Dinh dang MOVEP [Tén vi tri] [Téc dd thi cong]
Chirc ning Noisuy PTP Tén vi tri Bién s6 kiéu vi
Eﬁelll kién Khoa Robot tri 1ap trinh
04 Khong . . :
Kiém tra cu TEA)C do thu Toc do di
phap cong chuyén 10 bot ve
hudng diém nay

2.2.2 Céclénh han

2.2.2.1 Lénh ARC-OFF: Két thic thao tac han.

2.2.2.2 Lénh ARC-ON: Bit dau thao tac han.

2.2.2.3 Lénh GASVALVE [ON/OFF]: M¢ hoic déng van khi
2.2.2.4 Lénh TORCHSW [ON/OFF]: Bat hoic tit cong tac mo.
2.2.2.5 Lénh AMP: Bat dong han.

2.2.2.6 Lénh VOLT: Dat dién ap han.

2.2.3 Dir liéu chuyén déng Robot

Chuyén dong cua canh tay Robt dugc xac dinh bang cac diém 1ap trinh di luu
nhu "nhitng diém 1ap trinh" trén mot chuong trinh. Mdi diém sé& bao gdm dit liéu vi tri
va phuong phép chuyén dong ctia Robot tir diém bét dau téi diém tiép theo ma c6
hodc khong c6 hanh dong han.

ENENEN® O __,
Dir lieu dwoc luu &

Hinh 2.1. Dz liéu chuyén dong
Dit liéu dugc huu bao gdom

- Vi tri ctia diém 1ap trinh (dit lidu tryc toa do).

- Tdc d6 chuyén dong hudng vé diém lap trinh.

- Hoat dong ctia Robot ¢ diém 1ap trinh (cAc 1énh trinh )

- Phuong phép chuyén dong hudng vé diém 1ap trinh (dudng giao).

Céc 1énh (MOVEC, MOVELW v.v.) cho chuyén dong cong hodc ziczic clia
Robot duoc luu tai diém dang lap trinh dé dic trung cho mit cit ctia mdi dudng giao.

Puong chuyén dong ziczic va ziczic cong s& khong ¢6 hiéu lyc dbi voi dit tinh
nang.
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Bdng 2.1. Lénh chuyén dong ciia Robot

CAc Iénh chuyén dong So do

PTP: (MOVEP)
Chuyén dong khép

Puong thing: (MOVEL)

Robot chuyén dong theo mot dudng thang

Pwong cong: (MOVEC)

Robot chuyén dong theo mot duong cong duoc
xac dinh béi 3 diem.

tir mot diém nay toi mot diémkhac. i—i

Puong Ziczic: (MOVELW)
Robot chuyén dong theo mot duong ziczic

trén dudng din thing. j T !

Puong ziczic cong: (MOVECW)
Robot chuyén dong theo mot duong ziczic

trén duong dan cong. 2

2.2.4 Léap trinh cac diém han va cac diém chay khong “air-cut”
Luu diém han ban dau va diém han giira 13 cac diém "Weld", va diém han cudi
la diém "Air-cut".

Piém han ddu  Piém han giira Piém han cudi
Phan khdng han Phan han Phan han Phan khdng han
(air-cut) (weld) (weld) (air-cut)
. bat “Weld” ' bat “Weld” ~ bat “Air- cut”
ARC-SET Crater
ARC-ON ARC- OFF

Hinh 2.2. So do cac diém Idp trinh
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* Ldp trinh diém han dau tién

Dich chuyén téi diém mong mudn han dau tién va nhan phim Enter. Sau d6 hop
thu thoai di€u chinh thong s6 diém dang 1ép trinh xuat hién.

Thay d6i thugc tinh trén hop thu thoai sang "Weld". Nhén phim Enter dé leu diém
nay nhu diém dau tién trong qua trinh.

ChU y: Tai diém han du tién, cac 1énh dé bat dau qua trinh han: ARC- SET (dé
xac dinh dong han, dién ap han va toc do han) va ARC-ON (xac dinh chuong trinh dé
bat dau qua trinh han) sé tu dong luu.

* Ldp trinh diém han giia

Dich chuyen t6i diém trong pham vi han va nhan phim Enter. Sau d6 hop
thu thoai dé diéu chinh diém dang 1ap trinh xuat hién.

Kiém tra thudc tinh trén hop thu thoai ma thudc tinh "Weld" duoc xac
dinh

Nhan phim Enter d luu diém ndy nhu mot diém giira.

Chu y: Bé thay d6i diéu kién han ¢ diém han gitra, 1énh luu méi ARC-
SET (d¢ thay doi toan bo dong han, dién 4p han va toc do han), AMP (chi dé thay doi
dong han) hoac VOLT (chi dé thay doi dién ap han)

* Lap trinh diém han cudi cing

Dich chuyén toi diém cudi qua trinh han mong mudn va nhan phim Enter.
Khi d6 hop thu thoai dé diéu chinh diém dang lap trinh s& xuét hién.

Thay doi thudc tinh trén hop thu thoai sang "Air- cut".

Nhan phim Enter dé luu diém nay nhu mot diém han cudi cling.

Chu y: Tai diém han cubi cung, cac 1énh dé két thuc qua trinh han: CRATER
(x4c dinh dong han Crater, dién ap va thoi gian) va ARC-OFF (xac dinh chuong trinh
deé két thac qué trinh han) sé duoc luu tu dong.

Nhén phim Enter hodc kich vao nt OK trén man hinh dé luu diém dang lap trinh.

2.2.5 Piéu kién lap trinh cac diém dang lap trinh

Hoi thoai dat 1ap trinh, dé xé4c dinh chuong trinh ARC- ON va ARC-OFF, diéu
kién han va diéu kién duong dan Crater, khi d6 cac diéu kién dit trudce s& ty dong 1ap
trinh vao diém ARC-ON hodac ARC-OFF khi n6 dang luu.
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Hinh 2. 3. Hép héi thoai diém Idp trinh

~ [CRATER No.] Xéc dinh s0 bang han mac dinh dé luu 1énh CRATER khi luu
diém cudi hod quang.

[ARRC—OFE file Qamgz] Xac dinh tén file mac dinh dé luu trong 1énh ARC-
OFF khi luu tai diém cudi ho quang.

[Stick release No.] X4c dinh s6 bang
Bang 2.2. Bdng mo ta ArcStartl va ArcStart2

2.3 CAC BUOC THUC HIEN LAP TRINH TREN ROBOT HAN PANASONIC

TA 1400

Dé thuc hién cac thao tac 1ap trinh tao mot chwong trinh dit liéu nhu chuyén

ArcStartl M6 ta ArcStart2 M6 ta
1 | GASVALVE Van khi mo 1| TORCHSW | Tit cong tic
ON OFF mo
2 | TORCHSW Bat cong tic 2| DELAY 040 |Ché0.4
mo giay
3 | WAIT-ARRC Cho do dong 3| STICKCHK | Bat tin hiéu
han ON day day
4 | DELAY0.30 |Tré0.3
giay
5 | STICKCHK | Tat tin hiéu
OFF day day
6 | GASVALVE | Béng van
OFF khi

dong han cua Robot trinh ty cong viéc nhu sau:
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Trinh tw cOng viéc:

1) Tao mot file méi
2) Tién hanh thuc hién 1ap trinh.
3) Kiém tra, hiéu chinh chuwong trinh, chay thir.
4) Chay chuong trinh theo ché d6 AUTO.
5) Két thuc lap trinh
2.3.1 Tao mdt file méi

Trudce khi lap trinh, cAn phai tao mét file noi ma dit liéu cac diém 14p trinh va
1énh Robot duogc luu.

Tir bang diéu khién thue hién nhu sau:

[File name] Tén file ban dau s& tu

R D dong xac dinh trén hop tén file.
Click >= R L2 N A o s
L?J Ban c0 thé st dung cung tén hoac doi
Fil= Mew A ;
lai tén file do.
prw x [Tool] dé xéac dinh sb luong
o (S N— | khoang cach dung cu noi ma dir liéu bu
| 00T Browese | futo e duqc qu'
- T — [Mechanism] Déi voéi hé thong
Mechoni T Machi z Robot c6 truc ngoai ¢ thé phan loai
__ Uk | cancal | may tu do. N6 duoc dat tai nha may
->

. _ _ la "1:Mech 1"
Hinh 2.4. Hop thoai khi tao file moi

2.3.2  Tién hanh thye hién lap trinh

Khi luu mot diém dang 1ap trinh, toan bd dir liéu dinh huéng Robot va phuong
phap dich chuyén (giao nhau, toc do dich chuyén v.v.) ciing s& duoc luu tai thoi diém
do. Giao dién va phuong phap chuyen dong da luu ngay tai diém dang 1ap trinh 13
phuong phap chuyén dong tir diém dau tién téi diém dang lap trinh hién thoi.

Thong thuong 1ap trinh ta thyc hién theo 6 budc co ban sau:
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Vi tri ban dau
Bade 1 Budc 6
e
Bojoe 5

Budc 2 Budc 4 ./
K Budc 3

-

Hinh 2.5. C&c budc ldp trinh

<> Luu y: tir bude 3 dén bude 4 ¢6 thé c6 rat nhidu cac chuyén dong theo cac bién
dang khéc nhau tuy thudc vao céc kiéu két cau han.

1)  Léaptrinh budc 1:

Bit den trén bicu twong =24 ( Robot motion ON) dé dich chuyén Robot thu
cong.

Pua cira s6 soan thao vé trang thai 1am viéc.
- Dich chuyén Robot vé vi tri 1 (thdng thudng 1a vi tri ban dau cua robot) sau d6
nhan phim Enter dé luu lai vi tri nay. Hop thoai dudi day s€ xuat hién:

Hinh 2.6. Hop thoai lwu vi tri ban ddu ciia robot
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- Thay doi cac file trong hop thoai néu can thiét va nhan phim Enter (7) hodc
kich vao nit OK dé luu nhu mét diém dang 1ap trinh, vi tri nay khdng han.

2)  Léap trinh budc 2:

- Nhan t6 hop: Cong tic Deadman (15) + phim twong tng véi truc can diéu
khién trén phim chirc ning (12) + dia dich chuyén (5) hoic phim +/- dé di
chuyén Robot han theo céc truc X, Y, z dé dua dau moé han tir vi tri bat dau dén vi
tri thtr hai tiép can v6i vat han va diéu chinh goc 6 mo han cho phu hop.

- Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap
trinh, vi tri nay khong han.

Hinh 2.7. Hop thoai luu vi tri thir hai ciia robot
3) Léap trinh budc 3:

Nhan t6 hop: Cong tic Deadman (15) + phim tuong tng v&i truc can diéu khién
trén phim chirc nang (12) + dia dich chuyen (5) hodc phim +/- d@é di chuyén Robot
han theo céc truc x, y, z dich chuyén ddu mé han tir vi tri thir hai dén vi tri th ba, diéu
chinh gbc d6 mo han cho phu hop. Pay 1a diém dau cta dudng han, trén bang diédu

khién dé chon duoc kiéu ndi suy theo duong thang, hodc cong... ta can han.

Sau do nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap trinh, vi tri
nay bat dau han

Hinh 2.8. Hop thoai lwu vi tri thir ba ciia robot
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4)  Lap trinh buéc 4:

W Nhén t6 hop: Cong tic Deadman (15) + phim twong tng vdi truc can diéu
khi€n trén phim chirc niing (12) + dia dich chuyén (5) hodc phim +/- dé di
chuyén Robgt han theo céc truc X, y, z dua dau mo han tir vi tri thtr ba dén vi tri thu
tu. Day ladiém cudi cua duong han, trén bang dicu khién chon kiéu ndi suy theo
diém.

Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé leu diém dang 1ap trinh.
5)  Lap trinh buéc 5:

Nhén t6 hop: Cong tic Deadman (15) + phim tuong ng vdi truc can diéu
khién trén phim chirc ning (12) + dia dich chuyén (5) hoic phim +/- dé di chuyén
Robot han theo c4c truc X, Y, z dwa dau mo han tir vi tri thir tw dén vi tri the ndm. Sau
khi két thic duong han, dich chuyén tay Robot han 1én phia trén cach vat han mot
khoang cach dam bao an toan cho mo han, trén bang diéu khién chon kiéu noi suy
theo diém. Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang lap
trinh.

6) Lap trinh budc 6:

- Tat den trén bi¢u meooituong (Robot motion OF).

- Str dung cac phim di chuyén 18n xudng trong c4c phim chite ning (12) dé di
chuyén ctra s6 dong 1énh hién thoi vé vi tri bat dau (begin of program)

7 e
- Bat lai dén trén biéu tuong _@( Robot motion ON)

Robot
- Nhan t6 hop: Cdng tac Deadman (15) + phim MOVE (+) trén phim chirc
nang (12) dua robot tir vi tri bat dau.
- Sau d6 nhan phim Enter (7) hodc kich vao nat OK dé luu diém dang 1ap
trinh, vi tri nay khong han.

3.1.1. Kiém tra, hiéu chinh chwong trinh, chay thir

Kiém tra dir liéu da dugc luu gitr trong chuwong trinh bang qua trinh thuc hién
dieu khién khoi. Trong qué trinh diéu khién khoi robot ding tai moi diém lap trinh dé
kiém tra vi tri va tu thé cua dau han tai diém do, quy dao tur diém t6i di€m hodc tuan ty
thuc hién cac 1énh, cac ché do han hoac thém hay xo4a 1€nh néu can thiét.

3.1.2. Chay chwong trinh theo ché 46 AUTO

Sau khi chuong trinh da dwoc 1ap trinh hoan thién dé khai dong qua trinh tur
dong ta thyuc hi¢n theo trinh tu sau:

1)  Dambao an toan cho ngudi va Robot.

a0 salect p
lARwDaZ

2)  Chuyén cong tic lya chon sang ché do AUTO.
3) Mo file muén van hanh.
4)  Bat ngudén SERVO.

Hinh 2.9. Céng tdc lwa chon ché do
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5) Nhéncong tic START, sau d¢6 Robot van hanh theo chuong trinh da duoc
1ap trinh.

Cha y: Bam bao rang khéng co bat ky ngudi nao ¢ trong khu vue 1am viée cua
tay Robot khi bat dau qua trinh van hanh. Nguoi van hanh phai luon trong tu the san
sang nhan nut dirng khan cap dé tranh xay ra nguy hiém cho nguoi va may.

3.1.3. Két thuc lap trinh

Khi robot da thyc hién xong chuong trinh d3 1ap, n6 tw dong dich chuyén vé vi tri
ban déu da chon. B¢ dam bao an toan tién hanh xoay cong tic ¢ trén bang dicu khién
tur vi tri chay tu dong (AUTO) vé vi tri 1ap trinh bang tay (TEACH).

Két luan chwong 3

Vié¢c lap trinh han mot dudong han cu thé thi viéc nghién clru vé k¥ thuat 1ap
trinh, c4c 1énh 18p trinh, cac budc 1ap trinh 1a rat can thiét.

Trong chwong 3 hoc vién da nghién ciru cac van dé sau:
1)  Céc van dé chung vé k¥ thuat 1ap trinh diéu khién robot
2)  Cac lénh lap trinh cta robot han Panasonic TA 1400
3) Céc budc 1ap trinh cho robot han Panasonic TA 1400
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CHUONG 3.

XAY DUNG CAC BAI TAP TREN ROBOT HAN PANASONIC TA
1400 PE THY'C HIEN MQT SO PUONG HAN PAC BIET

3.1 LAP TRINH CHUYEN PONG LAC THANG TAO DAO PONG MO
HAN THEO KIEU ZICZAG

Lap trinh diém han dau tién (MOVELW), hai diém bién (WEAVEP) va diém
cudi cua duong han (MOVELW) dé tao mot mau Ziczac.
Diém bién 1 (WEAVEP)

A / \ Duonghanchlnh .

Piém dau duong Diém cudi duong han
han (MOVELW)

Piém bién 2 (WEAVEP)
Hinh 3.1. So d6 dich chuyén ldic thang
Diém ddu dwong han
_ Tai diém mong muén bt dau dudng han nhan phim Enter. Khi d6 hop thu thoai
di€u chinh diém dang 13p trinh xuat hién.

Kiém tra va dam bao rang “MOVELW?” dugc dat nhu mot kiéu dich chuyén,
va di€u chinh cac thong so6 khac trén hop giao dién nhu diém dau cua duong han.

Diém bién 1

Tiép theo, dich ch}lyén canh tay Robot t&i mot trong nhitng diém mong mudn 1a
bién ctia duong han (diém bién 1).

Nhan phim Enter, khi d6 hop thoai diéu chinh diém dang lap trinh xuat
hién.

Thay d6i huéng dich chuyén “WEAVEP” va diéu chinh c&c théng sb

khac trén hop thoai. Nhan phim Enter hoic kich vao phim OK trén man hinh dé luu
diém dang lap trinh nhu mét diém bién 1.

Diém bién 2

Dich chuyén tay Robot téi mét diém khac mong mudn 1a diém cubi ctia duong
han (diém bién 2). Luu lai nhu mdt diém bién thr 2 twong ty nhu vidiém bién thur 1.
Doi vdi cac mau song 4 hodc 5, can ¢ nhi€u hon 2 diém bién (can cO 3 hodc 4 diém)
thi 1ap trinh teong ty nhu trén.

Diém cuoi dwong

Dich chuyén t6i diém mong muén 1a diém cudi ciia dudng han, nhan phim

Enter. Hop thu thoai dé diéu chinh diém dang lap trinh s& xuat hién.

Diéu chinh cic thong sb trén hop thoai. Nhan phim Enter hozc OK trén man
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hinh dé luu diém da lap trinh.

Nhén phim Enter hoic kich vao nit OK trén man hinh dé luu diém dang 1ap trinh

Bang 3.1. Mau dich chuyén lic

MAu 1 (Lic don) MAu 2 (lic hinh chit L)

%
=
w
~
—
OG-
o
>
—
>
=
—+
QD
3
Q.
[N
O
~

MAu 4 (lic chit U)

X&c dinh tan s6 cua tc d6 lic & diém cubi cua qué trinh lic.

Trong truong hop Ving han, xac dinh toc do lac tai 1énh ARC-SET. Xac
dinh mau lac ¢ diém bat dau lac.

X&c dinh tdc d6 chuyén dong theo huéng han chinh & diém cudi cua

diém cudi cuing.
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Thoi gian cho
~ D& xéc dinh thoi gian chd (don vi gidy) thi Robot s& cho truée khi dich chuyén t6i
diém bién khac. Tai thoi diém nay, Robot s€ dich chuyén theo huéng han chinh.
Cic diéu kién

Dbi v6i cac mAu tir 1 t61 5: [bién + tan sb 1ic] khdng duoc vuot qua 60 mm.Hz.

Ddi véi mau: [goc nghiéng co tay + tan sb 1ac] khong duge vuot qua 125°Hz.

[L/f - (To+To+To+Ts+Ta)> A] phai duoc Xéc dinh. f: 12
tan so lac (don vi: Hz).
To: Thoi gian dicu chinh gié tri thdng s6 cta diem dau da duoc luu. Ty t6i
Ta: Thot gian di€u chinh cac gia tri cia diém bién tur 1 to1 4.
A= 0.1 (dbi voi cac mau 1, 2 va 5)

=0.75 (ddi v6i mau 3) Thoi gian cho 1

=0.15 (d6i voi méu 4)

= 0.05 (d6i v6i miu

) \/

Thoi gian cho 2
Hinh 3.2. Thoi gian cho

3.2 NOISUY PUONG CONG

Dic¢m diéu khién Robot ¢6 thé dugc xac dinh theo dudng dan hinh cong. Puong
dan cong dugc xac dinh it nhat bang 3 diém ndi suy cong lién tiep (MOVEC).

Piém dich chuyén tron

Diém cudi cua duong

Dich chuyén thang Cong N
MOVEC (bat dau) MOVEC (cubi)

Hinh 3.3. Néi suy duong cong
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Piém bit ddu dwong cong

Dich chuyén Robot t6i diém mong muén 1 diém bat dau tao mot duong cong. Trén
Menu Interpolation, kich vao Circle, sau d6 nhan vao phim OK.

_ Khi d6 hop thu thoai hiéu chinh diém I4p trinh xuat hién. Kiém tra d¢ dam bao
rang 1énh MOVEC dé dugc dat nhu mét dang ndi suy Vé‘daflt céc thdng so khac trén hop
thu thoai. Nhan phim Enter dé Iuu diém nay nhu mét di€ém dau tién ciia duong cong.

Piém giira ciia dwdng cong
Dich chuyén Robot t¢i diém giita ctia dudng dan hinh cong va nhan phim Enter.
Khi d6 hop thu thoai hiéu chinh diém dang 14p trinh s& xuit hién. Nhan phim Enter
néu qua trinh thay doi thong so6 1a khong can thiét. Biém nay s€ khong dugc luu nhu mot
diém gitra cua duong cong.
Piém cudi ciia dwong cong
Dich chuyén Robot t¢i diém cubi cua dudng cong mong mudn. Nhan phim Enter.
Khi d6 hop thu thoai diéu chinh diém dang 1ap trinh s& xuat hién. Nhan phim Enter
néu khong thay doi cac thong so.
Piém nay s& dugc luu nhu mot diém cudi cua dudng cong néu diém btrinh tiép theo
dugc Ivu vai mot dang ndi suy khac duong cong.
Phép ngi suy cong.

Robot s¢€ tinh todn mot duong cong tur 3 diém duoc 1ap trinh va s€ dich chuyén trén
mot mau dudng cong. Néu ¢ nhieu hon mot di€m gitra dudng cong, mau dudong cong cua
diém hién thoi téi diém tiep theo sé dugc yéu cau tir diém hién thoi va hai diém ¢ dau cua
duodng cong.

L g A 2 b L3R 2
Cac diém a,b,c dé Céc diem b,c,d dé
tinh toan noi suy

tinh toan ngi suy ™~

Noi suy tuyen tinh Piém cudi dwong cong

e

Cac diém c,d.e
dé tinh toan ngi suy

Hinh 3.4. So dé phép néi suy dwong cong
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3.3LAP TRINH CHUYEN PONG LAC TRON

Lap trinh 3 diém dé xac dinh mdt dudng cong va hai diém bién
(WEAVEP) dé¢ tao qua trinh dich chuyén lac theo dudong cong ctia Robot.

Piém diu qua trinh lic tron.

Piéu chinh kiéu dich chuyén cho qua trinh lic tron. Dat

kiéu hiéu chinh ""Add"

Tai diém dau tién mong mudn cla qua trinh lac nhan phim Enter. Khi d6
hop thu thoai dé diéu chinh diém dang 1ap trinh xuét hién.

q Dleg chinh cac thong s trén hop thu thoai sau d6 nhan nGt OK trén man hinh
dé luu diém dang 1ap trinh.
Bién lic 1
Tiép theo, dich chuyén tay Robot t¢i mot trong cac diém dé xéc dinh duong
bién cua qua trinh lac tron (diém bién 1)

~ Nhén phim Enter, khi d6 mot hop thu thoai dé diéu chinh diém dang I4p trinh
xuat hién.

Thay d6i kiéu dich chuyén sang ""WEAVEP"' va diéu chinh cic thong sb
trén hdp thoai.

Nhan nit OK dé luyu diém bién 1.
Bién lic 2
Sau d6, dich chuyén tay Robot t&i cac diém khéc dé xac dinh Bién cua

qua trinh lc (diém bién 2).Tuong tu diém bién 1, Iuu lai diém bién ndy nhu mot diém
bién tht 2

Trung diém
MOVECW

Diém bién 1

WEAVEP Diém bién 2
Ngi suy duwong thang WEAVEP
Piém bt Piém cudi chu ky
dau chu ky MOVE

Hinh 3.5. So dé chuyén dong ldic tron



28

3.4 LAP TRINH HAN PUONG THANG
Bai tdp 1: Han méi han 1G (kich thwde phodi 250x100x6, thép CT38)
1) Chudin bi

- Chuén bi thiét bi dung cu

- Chuan bj phoi han: Phdi dwgc chuan bi dam bao ky thuat va dugc cidinh
dam bao chac chan ¢ vi tri 1G

- Ga dinh phoi:

- XAc dinh ché do han:
» Duong kinh day han d=1,0mm
» Cuong do dong dién han Ih= 180
> Dién ap han Uh= 21V
> Van tc han Vh=0,3m/ phat
» Luu lugng khi bao vé V= 10 lit/ phat
> Tam véi dién cuc Le=10 mm

2) Trinh tw thwe hién lgp trinh
a. Tao mot file moi.

Khoi dong Robot han, tir bang diéu khién ta chon c6ng tic lya chon ché d6 &

ché do TEACH
fj ” D

Tir bang diéu khién thuc hién nhu sau: S& xuat hién hop thoai,
tén file ban dau sé& tu dong xéac dinh trén hop tén ﬁle Ta doi la1 tén file d6 thanh “BT1G”
nhu hinh dudi day

Hinh 3.6. Hgp thoai khi tao file méi (BT1G)

[File name]: BT1G
[Tool]: TOOLO1

[Mechanism: Mech 1
Nhan n(t OK dé luu lai. Hop thoai dudi day sé xuét hién:
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Hinh 3.7. Chirong trinh bdt dau ldp trinh (BT1G)
b.  Tién hanh thyc hién 1ap trinh.
Buéce 1:
Bat dén trén biéu tuong ?ﬁ (Robot motion ON) dé dich chuyén Robot thu cong.

Pua cira s6 soan thao vé trang thai 1am viéc.
Dich chuyén Robot vé vi tri ban dau sau d6 nhan phim Enter dé luu lai vi tri nay.
Hinh 3.8. ¥ tri ban ddu ciia Robot (BT1G)

v T
/M i

e

Hinh 3.9. Hp thoai hew vi tri ban dau ciia Robot diém P1 (BT1G)



30
- Ténvitri: P1
- Kiéu chuyén dong la MOVEP, va & ché do khdng han Air- cut
- Téc do: 10m/phit
Pé luu lai nhan phim OK
Budre 2:

Nhén t6 hop: Cong tic Deadman (15) + phlm tuong Gmg vdi truc can diéu
khién trén phim chirc nang (12) + dia dich chuyen (3) dé di chuyén Robot han
theo cac truc X, Y, z dwa ddu mo han tir vi tri bat dau dén vi tri thir hai tiép can véi
vat han va diéu chinh goc d6 mo han cho phu hop.

Hinh 3.10. Vi tri thit 2 ciia Robot diém P2 (BT1G)

Sau d6 nhan phim Enter (7) hoac kich vao nit OK dé lyu diém dang 1ap
trinh, vi tri nay khong han.

Hinh 3.11. Hop thoai liew vi tri thit hai ciia robot diém P2 (BT1G)
- Ténvi tri: P2

- Kiéu chuyén dong Ia MOVEP, va ¢ vi tri ndy chua thyc hién qué trinh han
nén chon ché d¢ khong han Air- cut

- Téc do: 10m/phat; Bé luu lai nhan phim OK
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Buwére 3:

Nhén t6 hop: Cong tic Deadman (15) + phlm tuong tng véi truc can diéu
khién trén phim chire ning (12) + dia dich chuyén (5) di chuyén Robot han theo
céc truc X, y, z dé dua du mo han tr vi tri thir hai dén vi tri tha ba tiép can véi vat
han va diéu chinh goc do mo han, tim véi dién cuc... cho phu hop.

Hinh 3.12. Vjtri thir 3 ciia Robot diém P3 (BT1G)

Sau d6 nhén phim Enter (7) hogc kich vao niit OK dé hru diém dang 13p trinh,
vi tri nay 1a vi tri diém han dau tién

Hinh 3.13. H¢p thoai luu vi tri thir ba ciia Robot diém P3 (BT1G)
Tén vi tri: P3
- Kiéu chuyén dong Ia MOVELW, va & vi tri ndy la diém han dau tién nén
chon ché do thuc hién han: weld
- Toc d6: 10m/phat
Pé luu lai nhan phim OK ta duoc
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Hinh 3.14. Chirong trinh tai vi tri thit ba ciia diém P3 (BT1G)
Buwdrc 4:

Nhén t6 hop: Cong tic Deadman (15) + phlm tuong tng véi truc can diéu
khién trén phim chirc niing (12) + dia dich chuyen (5) di chuyen Robot han theo
céc truc X, y, z dua ddu mo han dich chuyén lic ngang sang diém bién bén phai
(hoac trai)

Hinh 3.15. Vj tri dau mé han & diém bién thir nhdt diém P4 (BT1G)
Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap trinh

Hinh 3.16. Hop thoai luu vi tri diém P4 (BT1G)
Tén vi tri: P4
- Kiéu chuyén dong 1a WEAVEP
D¢ luu lai nhan phim OK
Budre 5:
Nhén t6 hop: Cong tic Deadman (15) + phim twong Gng véi truc can diéu
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khién trén phim chirc niing (12) + dia dich chuyen (5) dé di chuyen Robot han theo
cac truc X, Y, z dua dau mo han dich chuyén lic ngang sang diém bién bén trai

Hinh 3.17. Vj tri dau mé han ¢ diém bién thir 2 diém P5 (BT1G)
Sau d6 nhan phim Enter (7) hoic kich vao nit OK d luu diém dang 1ap trinh

Hinh 3.18. Hop thoai luu vi tri diém P5 (BT1G)

Tén vi tri: P5

- Kiéu chuyén dong la WEAVEP
D¢ luu lai nhan phim OK

Buéc 6:

~ Nhan t6 hop: Cong tic Deadman (15) + phim tuong tmg véi truc can diu
khién trén phim chirc nang (12) + dia dich chuyén (5) d¢ di chuyén Robot han
theo cac truc x, y, z dua dau mo han dich chuyén vé phia cudi dudong ma ta can
han.

Hinh 3.19. ¥; tri ddu mé han ¢ diém han cudi diém P6 (BT1G)
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Sau d6 nhan phim Enter (7) hodc kich vao nit OK dé leu diém dang 1ap trinh

Hinh 3.20. Hop thoai lwu vi tri diém P6 (BT1G)
Tén vi tri: P6
- Kiéu chuyén dong la MOVELW, va 6 vi tri nay 1a diém han cudi nén chon ché
d6 thue hién han: Air- cut; Bé luu lai nhan phim OK
Bude 7:

Nhan t6 hop: Cong tic Deadman (15) + phim twong tmg véi truc can diéu
khién trén phim chirc ning (12) + dia dich chuyén (5) dé di chuyén Robot han theo
C4cC truc X, Y, z dua ddu mo han dich chuyén I&n phia trén mot doan dam bao an toan
(c6 thé cao ngang vdi vi tri P2)

Hinh 3.21. Pdu mé han dich chuyén vi tri an toan diém P7 (BT1G)
Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 14p trinh

Hinh 3.22. Hép thoai luru vi tri diém P7 (BT1G)
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Tén vi tri: P7
- Kiéu chu,yén dong 1a WEAEP Bé
luu lai nhan phim OK
Budre 8:
- Tat dén trén biéu =eaoruong  (Robot motion OF).
- St dung cac phim di chuyén Ién xubng trong cac phim chire niing (12) dé di

chuyén ctra s6 dong 1énh hién thoi vé vi tri bat dau (begin of program)

- Bat lai dén trén biéu tuongﬂ( Robot motion ON)
Robot

- Nhin t6 hop: Cong tic Deadman (15) + phim MOVE (+)trén phim chirc nang
(12) ltc ndy Robot sé& di chuyén vé vi tri bét dau.

- Sau d6 nhan phim Enter (7) hodc kich vao nit OK dé luu diém dang 1ap
trinh, vi tri nay khong han.

Hinh 3.23. Hip thoai luu vi tri diém P8 (BT1G)
Tén vi tri: P8
- Kiéu chuyén dong 1a MOVEP
Pé luu lai nhdn phim OK ta dugc chuong trinh han.

c. Kiémtra, hiéu chinh di liéu chuong trinh, chay do.

- Tu chuong trinh da duoc 1ap trinh xong , trén bang 1ap trinh ta tit dén trén biéu
tu’o‘ngg(Robot motion OF). Sir dung cac phim di chuyén 1én xudng trong cac
phim ~°***chitc ning (12) dé di chuyén cira sé dong 1énh hién thoi v& vi tri ma ta
can hi¢u chinh nhu: ché do han, cach dao dong mé han... Khi két thuc qua trinh
kiém tra hiéu chinh chuwong trinh, di chuyén s6 dong 1énh hién thoi ve vi tri bat dau
(begin of program) va bat lai dén trén biéu tuong E{Robot motion ON)

Robot
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Hinh 3.24. Chuong trinh da ldp trinh va hiéu chinh xong (BT1G)

2l

Kich hoat biéu tuong ™™ trén thanh menu dé tién hanh chay thir
chuong trinh

Khai dong va duy tri Program test bang cach nhan dong thoi phim g va dia
quay.
Nhan phim JTEST dé két thic qua trinh chay thir chuong trinh.
Frogram Test
Chay chuong trinh theo ché 46 AUTO.
Sau khi chuong trinh da dugc lap trinh hoan thién dé khoi dong qua trinh tyr

Test Bun

dong ta thuc hi¢n theo trinh tu sau:

e.

Kiém tra su dam bao an toan cho nguoi va Robot

Mo van binh chira va kiém tra luu luong khi bao vé cho qué trinh han.

Di chuyén dong 1énh hién thoi vé vi tri bat dau (begin of program)

Chuyén cong tic lya chon sang ché d6 AUTO.

Bat ngudn SERVO.

Nhan cong tic START, khi d6 Robot van hanh theo chwong trinh di dugc lap trinh.
Két thiic 1ap trinh

Khi robot han da thuc hién xong chuong trinh da lap, n6 tu dong dich chuyén vé

vi tri ban dau da chon. Bé dam bao an toan tién hanh xoay cong tic o trén bang diéu
khién tur vi tri chay tu dong (AUTO) vé vi tri 1ap trinh bang tay (TEACH).
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Hinh 3.25. Moi han da dwoc han hoan thién (BT1G)
3.5 LAP TRINH HAN PUONG CONG
Bai tdp 2: Han dwong cong 1G (kich thwdc phoi 250x250%6, thép CT38)
1.  Chudn bi
- Chuan b ph6i han: Phdi dugc nan thang phang, 1am sach phan mép han
- Gédinh ph6i: Phoi duoc g dinh dam bao chic chan & vi tri 1G
- Xé&c dinh ché do han:

» DPuong kinh day han d=1,0mm

» Cuong do dong dién han Ih= 130A

> Dién ap han Uh= 21V

> Van toc han Vh=0,5m/ phit
» Luu lugng khi bao vé V= 10 lit/ phat
> Tam véi dién cuc Le= 10 mm

2. Trinh tw thwe hién ldp trinh
a. Tao mét file mai.

Khoi dong Robot han, tir bang diéu khién ta chon c6ng tic lya chon ché d6 &
ché a0 TEACH

3>
Tir bang diéu khién thuc hién nhu sau: k J E;

LA
File

~ S& xuét hién hp thoai, tén file ban dau s& ty dong X&c dinh trén hop tén file. Ta
dbi lai tén file d6 thanh “DUONGTRON” nhu hinh duéi day.
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Hinh 3.26. Hop thoai khi tao file méi: DUONGTRON

[File name]: DUONGTRON [Tool]:
TOOLO1

[Mechanism]: Mech 1
Nhan nut OK dé luu lai. Hop thoai duéi ddy s& xuat hién:

Hinh 3.27. Chirong trinh bdt dau ldp trinh cau bai tdp: DUONGTRON

b.  Tién hanh thyc hién lap trinh
Buwéc 1:

- Bat dén trén biéu tuong ﬁ ( Robot motion ON) dé dich chuyén robot thi
cong. Robot

- Pua cira s6 soan thao vé trang thai 1am viéc.

- Dich chuyén Robot vé vi tri ban dau sau d6 nhan phim Enter dé luu lai vi tri
nay.

Hinh 3.28. V; tri ban dau ciia robot (DUONGTRON)
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Hop thoai duéi day s& xut hién:

Hinh 3.29 Hép thoai leu vi tri ban ddu ciia robot diém P1 (DUONGTRON)
- Ténvitri: P1
- Kiéu chuyén dong 1a MOVEP, va & ché d6 khong han Air- cut
- Téc do: 10m/phit
Pé luu lai nhan phim OK
Bwéc 2:

Nhan t6 hop: Cong tic Deadman (15) + phim tuong tmg vdi truc can diéu
khién trén phim chirc niang (12) + dia dich chuyen (5) dé di chuyén Robot han
theo cac truc X, Y, z dwa ddu mo han tir vi tri bat dau dén vi tri thir hai tiép can véi
vat han va diéu chinh goc d6 mo han cho phu hop.

Hinh 3.30. Vi tri thir 2 ciia Robot diém P2 (DUONGTRON)

Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap trinh, vi tri
nay khéng han.
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Hinh 3.31. Hdp thoai lwu vi tri thir hai ciia Robot diém P2 (DUONGTRON)
Tén vi tri: P2
- Kiéu chuyén dong I1a MOVEP, va & vi tri nay chua thyc hién qua trinh han
nén chon ché d¢ khong han Air- cut
- Tdc do: 10m/phut; Bé luu lai nhan phim OK
Budre 3:

Nhéan t6 hop: Cong tac Deadman (15) + phim tuong tmg véi truc can diéu
khién trén phim chirc niing (12) + dia dich chuyén (5) dé di chuyén Robot han
theo céc tryc X, y, z dwa dau mé han tir vi tri thir hai dén vi tri thir ba (diém han dau
tién) tiép can véi vat han va didu chinh goc d6 mo han, tim véi dién cuc... cho phu
hop.

Hinh 3.32. Vi tri thit 3 ciia Robot diém P3 (DUONGTRON)

Sau d6 nhan phim Enter (7) hodc kich vao nat OK dé luu diém dang 14p trinh,
vi tri nay la vi tri di€ém han dau tién

Hinh 3.33. Hop thoai huu vi tri thir ba ciia Robot diém P3 (DUONGTRON)
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Tén vi tri: P3
- Kiéu chuyén dong 1a MOVEC, va & vi tri nay la diém han dau tién nén chon
ché do thuc hién han: weld
- Tc d6: 10m/phit; Dé luu lai nhan phim OK
Budrc 4:

7 Nhan t6 hop: Cong tic Deadman (15) + phim tuong Gmg voi truc can diéu
khién trén phim chirc ning (12) + dia dich chuyén (5) dé di chuyén Robot han

v

Hinh 3.34. Vj tri thit 4 ciia Robot diém P4 (DUONGTRON)
Sau d6 nhan phim Enter (7) hodc kich vao ndt OK dé luu diém dang lap trinh

Hinh 3.35. Hdp thoai luu vi tri diém P4 (DUONGTRON)
Tén vi tri: P4
- Kiéu chuyén dong 18 MOVEC, va & vi tri nay 1a diém han th hai nén chon
ché do thuc hién han: weld
Dé luu lai nhan phim OK
Budre 5:

~ Nhén t0 hop: Cong tic Deadman (15) + phim twong (g vdi tryc can dicu
khién trén phim chirc nang (12) + dia dich chuyén (5) d¢ di chuyén Robot han
theo cac truc X, Y, z dua dau mo han dich chuyén dén vi tri thir 5 (di€ém han thir 3)
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Hinh 3.37. Hép thogi heu vi tri diém P5 (DUONGTRON)
Tén vi tri: P5
- Kiéu chuyén dong 1a MOVEC, va & vi tri nay la diém han thir ba nén chon
ché do thuc hién han: weld
Pé luu lai nhan phim OK

Bwdc 6:

Nhén t6 hop: Cong tic Deadman (15) + phim tuong tmg vdi truc can diéu khién
trén phim chirc ning (12) + dia dich chuyén (5) d€ di chuyén Robot han theo cac
truc x, y, z dua dau mé han dich chuyén dén vi tri thtr 6 (di€m han thu 4)

N/ o s,

'

Hinh 3.38. Vi trf thir 6 ciia Robot diém P6 (DUONGTRON)
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Sau d6 nhan phim Enter (7) hodc kich vao ndt OK dé leu diém dang 1ap trinh

Hinh 3.39. Hdp thoai hew vi tri diém P6 (DUONGTRON)
Tén vi tri: P6
- Kiéu chuyén dong 1a MOVEC, va & vi tri nay 1a diém han thir tu nén chon
ché do thuc hién han: weld
Pé luu lai nhan phim OK
Buwde 7:

Nhan t6 hop: Cong tic Deadman (15) + phim twong tng véi tryc can diéu
khién trén phim chirc ning (12) + dia dich chuyén (5) dé di chuyén Robot han
theo cac truc x, y, z dua d4u mo han dich chuyén vé phia cudi duong mata can han
(v6i duong han la duong bao kin nhu duong tron thi diém cudi tring v6i diém bét
dau).

Hinh 3.40. Vj tri thir 7 ciia Robot diém P7 (DUONGTRON)
Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap trinh
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Hinh 3.41. Hdp thoai luu vi tri diém P7 (DUONGTRON)

Tén vi tri: P7

- Kiéu chuyén dong 1a MOVEC, va & vi tri nay 1a diém han cubi nén chon
ché do thyuc hién han: Air- cut

Pé luu lai nhan phim OK

Bwoe 8:

Nhan t6 hop: Cong tic Deadman (15) + phim twong tmg véi truc can diéu
khién trén phim chirc ning (12) + dia dich chuyén (5) dé di chuyén Robot han theo
C4c truc X, Y, z dua ddu mo han dich chuyén Ién phia trén mot doan dam bao an toan
(c6 thé cao ngang vdi vi tri P2)

|

{ -
Hinh 3.42. Ddu mé han dich chuyén vi tri an toan diém P8 (DUONGTRON)
Sau d6 nhan phim Enter (7) hodc kich vao ndt OK dé leu diém dang 1ap trinh

Hinh 3.43. Hop thoai luu vi tri diém P8 (DUONGTRON)
Tén vi tri: P8
- Kiéu chuyén dong 1a MOVEL, va & vi tri nay 1a diém khdng han nén chon
ché do thuc hién han: Air- cut
Pé luu lai nhan phim OK
Budre 9:
Tt dén trén bicu Robotuong (Robot motion OF).

Str dung céc phim di chuyén Ién xudng trong céc phim chire niing (12) dé di chuyén
dong 1énh hién thoi vé vi tri bat dau (begin of program)



45
Bat lai dén trén biéu tugng ?ﬁt ( Robot motion ON)

Nhén t6 hgp: Cong tic Deadman (15) + phim MOVE (+)trén phim chirc niing
(12) luc nay Robot s€ di chuyén vé vi tri bat dau.

Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap trinh, vi tri
nay khéng han.

Hinh 3.44. Hdp thoai lwu vi tri diém P9 (DUONGTRON)
Tén vi tri: P9
Kiéu chuyén dong 1a MOVEP
Pé luu lai nhan phim OK ta dugc chuong trinh han.
c. Kiémtra, hiéu chinh chuong trinh, chay thir
Tir chuwong trinh dd duoc 14p trinh xong , trén bang lap trinh ta tit deén trén

biéu tuong E (Robot motion OF). Str dung cac phim di chuyén 18n xubng

trong cac phﬁﬁ%(ﬁtﬁc ning (12) dé di chuyén cira s6 dong 1énh hién thoi vé vi tri ma

ta can hiéu chinh nhu: ché do han, cach dao dong mo han... Khi két thiic qué trinh

kiém tra hiéu chinh chuong trinh, di chuyén s6 dong 1énh hién thdi vé vi tri bat

dau (begin of program) va bat lai dén trén biéu tuong ﬂ(Robot motion ON)
Robot

Hinh 3.45. Chuwong trinh da ldp trinh va hiéu chinh xong (DUONGTRON)
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ST
Kich hoat biéu twong ™™= trgn thanh menu dé tién hanh chay thir
chuong trinh

Khai dong va duy tri Program test bang cach nhan dong thoi phim g va dia

&

quay. Test Run
Nhén phim et | ndy dé két thic qua trinh chay thir chuong trinh.
Erogram Test

d.  Chay chuong trinh theo ché d6 AUTO.

Sau khi chuong trinh da duoc 1ap trinh hoan thién dé khoi dong qué trinh ty dong
ta thuc hién theo trinh tu sau:

- Kiémtra sy dam bao an toan cho nguoi va Robot.

- Bat cong tac ngudn han va kiém tra bo phan cap day han.

- Mo¢ van binh chira va kiém tra luu lugng khi bao vé cho qué trinh han.
- Di chuyén dong Iénh hién thoi vé vi tri bt dau (begin of program).

- Chuyén cdng tic lya chon sang ché do6 AUTO.

- Bat ngudn SERVO.

- Nhin cdng tic START, khi d6 Robot van hanh theo chuong trinh da duoc
1ap trinh.

e. Kétthic lap trinh

Khi robot han da thuc hién xong chuong trinh dé lap, n6 ty dong dich chuyén
vé vi tri ban dau da chon. Bé dam bao an toan tién hanh xoay cong tic O trén bang
diéu khién tir vi tri chay tu dong (AUTO) v& vi tri 1ap trinh bang tay (TEACH).

Hinh 3.46. Mdi han d@a duoc han hoan thién (DUONGTRON)
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3.6 BAI TAP TONG HOQP
Bai tap 3: Ung dung lap trinh E t6 tinh
1. Trinh tw thye hién lap trinh:
a. Tao mdt file moi.

, Khai dong Robot han, tir bang diéu khién ta chon cong tic lya chon ché do ¢
ché do0 TEACH

==
Tir béng diéu khién thuc hién nhu sau: =) 1
, . . i F_ile . Ne-i\r . .
S¢€ xuat hién hop thoai, tén file ban dau sé tu dong xac dinh trén hop tén file. Ta

doi lai tén file d6 thanh “ETO TINH” nhu hinh duéi day

@ Auto
@ Teach

Hinh 3.47. Hgp thogi khi tgo file méi (ETO TINH)

[File name]: BT1G
[Tool]: TOOLO1
[Mechanism: Mech 1

Nhan nat OK dé luu lai. Hop thoai dudi ddy s& xuat hién:

/Q @ Teach

Hinh 3.48: Chuwong trinh bat dau ldp trinh (ETO TINH)
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b.  Tién hanh thwe hién lap trinh.

Buoéc 1:
Bat dén trén biéu ﬂmc_mg ( Robot motion ON) dé dich chuyén
Robot thi cong. Robot

Pua cira s6 soan thao vé trang thai 1am viéc.
Dich chuyén Robot v¢ vi tri ban dau sau d6 nhan phim Enter dé Iuu lai vi tri
nay.

Hinh 3. 49: V; tri ban dau cia Robot (ETO TINH)

Hop thoai dudi day sé& xut hién:

Hinh 3. 50: Hgp thogi lueu vi tri ban dau cia Robot diém P1 (ETO TINH)
- Ténvitri: P1
- Kiéu chuyén dong 1a MOVEP, va & ché do khong han Air- cut

- Téc d6: 10m/phut
- Pé luu lai nhan phim OK
Bude 2:
Nhén t6 hop: Cong tic Deadman (15) + phim tuong tng véi truc can diéu
khién trén phim chitc niing (12) + dia dich chuyén (5) dé di chuyén Robot han
theo céc truc X, Y, z dwa dau mo han tir vi tri bat dau dén vi tri th hai tiép can voi
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Hinh 3.51: V; tri thiz 2 ciza Robot diém P2 (ETO TINH)

Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap
trinh, vi tri nay khong han.

Hinh 3.52: Hép thoai lueu vi tri ther hai ciia robot diém P2 (ETO TINH)
- Ténvi tri: P2

- Kiéu chuyén dong 1a MOVEP, va & vi tri ndy chua thyc hién qua
trinh han nén chon ché d6 khong han Air- cut
- Téc d6: 10m/phut;
- Pé luu lai nhdn phim OK
Buéc 3:

Nhén t6 hop: Cong tic Deadman (15) + phim twong tng vdi truc can diéu
khién trén phim chic ning (12) + dia dich chuyén (5) di chuyén Robot han theo
céc truc X, y, z dé dua dau mo han tir vi tri thir hai dén vi tri thir ba tiép can véi vat
han va diéu chinh goc d6 mo han, tim véi dién cuc... cho phu hop.



Hinh 3.53: V; tri thiz 3 ciia Robot diém P3 (ETO TINH)

Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap trinh,
vi tri nay 1a vi tri diém han dau tién

Hinh 3.54: Hgp thogi fieu vi tri thiz ba cia Robot diém P3 (ETO TINH)
Tén vi tri: P3

- Kiéu chuyén dong 1a MOVELL, va ¢ vi tri nay la diém han dau
tién nén chon ché dd thuc hién han: weld
- Téc d6: 10m/phat
- Pé luu lai nhan phim OK ta duoc
Budrce 4:
Nhén t6 hop: Cong tic Deadman (15) + phim twong tng véi truc can diéu
khién trén phim chirc ning (12) + dia dich chuyen (5) &é d1 chuyén Robot han

theo cac truc x, v, z dua ddu mé han dich chuyén vé phia cubi dudng ma ta can
han.



Hinh 3.55: V; tri dau mé han ¢ diém han cudi diém P4 (ETO TINH)

Sau d6 nhan phim En

v

R EET ER|[ $ur Tl

ter (7) hodc kich vao nit OK dé luu diém dang lap trinh

=

L o0) ST ey . R Morel

Hinh 3.56: Hop thoai liew vi tri diém P4 (ETO TINH)

-Tén vi tri: P4

- Kiéu chuyén dong 1a MOVEL, va ¢ vi tri ndy la diém han cudi nén chon
ché d¢ thyc hién han: Air- cut

- Pé Iyru lai nhén phim OK
Budre 5:

Nhén t6 hop: Cong tic Deadman (15) + phim tuong tng véi truc can diéu
khién trén phim chirc niing (12) + dia dich chuyén (5) dé di chuyén Robot han
theo céc truc X, Y, z dwa dau mo han tir vi tri diém han cubi cing P4 dén vi tri thir
nam tiép can véi vat han, dudng han tiép theo va diéu chinh gbc d6 moé han cho
phu hop.



Hinh 3.57: V; tri thi# 5 ciia Robot diém P5 (ETO TINH)
Sau d6 nhan phim Enter (7) hoac kich vao nit OK dé lvu diém dang 1ap
trinh, vi tri nay khong han.

Hinh 3.58: Hap thoai lueu i tri thir nam cia robot diém P5 (ETO TINH)
- Ténvi tri: P5
- Kiéu chuyén dong la MOVEP, va & vi tri ndy chua thyc hién qua trinh han
nén chon ché d6 khong han Air- cut
- Téc do: 10m/phut;
- B¢ Iuu lai nhan phim OK
Buéc 6:

Nhén t6 hop: Cong tic Deadman (15) + phim tuong mg vdi truc can diéu
khién trén phim chire ning (12) + dia dich chuyén (5) di chuyén Robot han theo
céc truc X, y, z dé dua dau mo han tur vi tri tha ndm dén vi tri thir sau tiép can voi vat
han va diéu chinh goc d6 mo han, tAm véi dién cuc... cho phu hop.



Hinh 3.59: V; tri thi# 6 ciia Robot diém P6 (ETO TINH)

Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap trinh,

vi tri nay 1a vi tri diém han dau tién

Hinh 3.60: Hép thogi luru vi tri thiz sau ciia Robot diém P6 (ETO TINH)

Tén vi tri: P6
- Kiéu chuyén dong 1a MOVELL, va & vi tri nay la diém han dau tién nén
chon ché d6 thyc hién han: weld
- Téc do: 10m/phit
- B¢ Iuu lai nhan phim OK
Buéc 7:

~ Nhin t6 hgp: Cong tac Deadman (15) + phim tuong tmg vdi truc can diéu
khién trén phim chirc ning (12) + dia dich chuyén (5) dé di chuyén Robot han
theo céc truc x, y, z dua ddu mod han dich chuyén vé phia cudi duong ma ta can
han.



Hinh 3. 61: Vi tri dau mé han ¢ diém han cuéi diém P7 (ETO TINH)

Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap trinh

. = e boze] .

Hinh 3.62: Hop thoai liew vi tri diém P7 (ETO TINH)
Tén vi tri: P7

- Kiéu chuyén dong 1a MOVEL, va ¢ vi tri nay la diém han cudi nén chon
ché do thuc hién han: Air- cut

- Pé Ivru lai nhdn phim OK
Buoce 8:

Nhén t6 hop: Cong tic Deadman (15) + phim tuong tng véi truc can diéu
khién trén phim chitc niing (12) + dia dich chuyén (5) dé di chuyén Robot han
theo céc truc X, Y, z dwa dau mo han tir vi tri diém han cubi cung P7 dén vi tri thir
nam tiép can véi vat han, dudng han tiép theo va diéu chinh goc d6 moé han cho
phu hop.



Hinh 3.63: V; tri thi# 8 ciia Robot diém P8 (ETO TINH)

Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap

trinh, vi tri nay khong han.

Hinh 3.64: Hgp thogi lew vi tri thi 8 ciia robot diem P8 (ETO TINH)

- Ténvi tri: P8
- Kiéu chuyén dong la MOVEP, va & vi tri nay chua thyc hién qué trinh han
nén chon ché d6 khong han Air- cut
- Téc do: 10m/phut;
- B¢ Iyu lai nhan phim OK
Budre 9:

Nhén t6 hop: Cong tic Deadman (15) + phim tuong mg vdi truc can diéu
khién trén phim chie néng (12) + dia dich chuyén (5) di chuyén Robot han theo
céc truc X, y, z dé dua dau mo han tur vi tri tha tam dén vi tri tha chin tiép can véi vat
han va diéu chinh goc do mo han, tam vai dién cuc... cho phu hop.



Hinh 3.65: V; tri thi 9 ciia Robot diém P9 (ETO TINH)

Sau d6 nhan phim Enter (7) hogc kich vao nut OK dé luu diém dang 1ap trinh,

vi tri nay 1a vi tri diém han dau tién
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Hinh 3.66: Hap thoai luru vi tri thiz sau ciia Robot diém P9 (ETO TINH)

Tén vi tri: P9
- Kiéu chuyén dong la MOVELW, va & vi tri ndy la diém han dau tién nén
chon ché d6 thyc hién han: weld
- Téc d6: 10m/phut
- B¢ Iyu lai nhan phim OK
Buwoc 10:

Nhén t6 hop: Cong tic Deadman (15) + phim tuong tmg vdi truc can diéu
khién trén phim chirc nang (12) + dia dich chuyen (5) dé di chuyén Robot han
theo cac truc x, y, z dua ddu mé han dich chuyén vé phia cubi dudng ma ta can
han.



Hinh 3.67: Vi tri ddu mé han ¢ diém han cudi diém P10 (ETO TINH)

Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap trinh

| Position name
Marival upead

Wrist colculation.

Hinh 3.68: Hép thoai lieu vi tri diém P10 (ETO TINH)
Tén vi tri: P10

- Kiéu chuyén dong 1a MOVEL, va ¢ vi tri ndy la diém han cudi nén chon
ché d6 thuc hién han: Air- cut

- Pé Ivru lai nhdn phim OK
Buée 11:

Nhén t6 hop: Cong tic Deadman (15) + phim tuong tng véi truc can diéu
khién trén phim chirc ning (12) + dia dich chuyén (5) dé di chuyén Robot han
theo céc truc X, Y, z dwa dau mo han tir vi tri diém han cudi cing P10 dén vj tri thir
11 tiép can véi vat han, dudng han tiép theo va diéu chinh goc dd mo han cho phu
hop.
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Hinh 3.69: V; tri thi# 11 ciia Robot diém P11 (ETO TINH)
Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap

trinh, vi tri nay khong han.
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Hinh 3.70: H4p thogi lueu vi tri ther 11 cua robot diém P11 (ETO TINH)
- Ténvi tri: P11
- Kiéu chuyén dong 1a MOVEP, va & vi tri ndy chua thuc hién qua trinh han
nén chon ché do khong han Air- cut
- Téc d6: 10m/pht;
- B¢ luu lai nhan phim OK
Buwée 12:

Nhén t6 hop: Cong tic Deadman (15) + phim twong tng vdi truc can diéu
khién trén phim chire ning (12) + dia dich chuyén (5) di chuyén Robot han theo
céc truc X, y, z dé dua ddu mo han tir vi tri tha 11 dén vi tri thir 12 tiép can véi vat
han va diéu chinh goc d6 mo han, tim véi dién cuc... cho phu hop.



Hinh 3.71: V; tri thi# 12 ciia Robot diém P12 (ETO TINH)

Sau d6 nhan phim Enter (7) hozc kich vao nat OK dé luu diém dang 14p trinh,

vi tri nay 1a vi tri diém han dau tién

Manual speed

: Irlcl’ calculation.

Hinh 3.72: Hép thogi luew vi tri thiz 12 ciia Robot diém P12 (ETO TINH)

Tén vi tri: P12
- Kiéu chuyén dong la MOVELL, va & vi tri nay la diém han dau tién nén
chon ché do thuc hién han: weld
- Téc d6: 10m/phut
- Bé Iuu lai nhan phim OK
Buwoc 13:

Nhén t6 hop: Cong tic Deadman (15) + phim twong tng véi truc can diéu
khién trén phim chirc ning (12) + dia dich chuyen (5) dé di chuyén Robot han
theo cac truc x, y, z dua ddu mé han dich chuyén vé phia cubi dudng ma ta cn
han.
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Hinh 3.74: Hép thoai liew vi tri diém P13 (ETO TINH)
Tén vi tri: P13

- Kiéu chuyén dong 1a MOVEL, va ¢ vi tri ndy la diém han cudi nén chon
ché d6 thuc hién han: Air- cut

- Pé Ivru lai nhdn phim OK
Buée 14

Nhén t6 hop: Cong tic Deadman (15) + phim tuong tng véi truc can diéu
khién trén phim chirc niing (12) + dia dich chuyén (5) dé di chuyén Robot han
theo céc truc X, Y, z dwa dau mo han tir vi tri diém han cudi cing P13 dén vj tri thir
14 tiép can véi vat han, dudng han tiép theo va diéu chinh goc dd mo han cho phu
hop.



Hinh 3.75: V; tri thi# 14 cia Robot diém P14 (ETO TINH)
Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap

trinh, vi tri nay khong han.

Hinh 3.76: Hgp thogi lweu vi tri thiz ndm cia robot diém P14 (ETO TINH)
- Ténvitri: P14
- Kiéu chuyén dong la MOVEP, va & vi tri nay chua thyc hién qué trinh han
nén chon ché d6 khong han Air- cut
- Téc do: 10m/phut;
- B¢ Iuu lai nhan phim OK
Bwoc 15:

Nhén t6 hop: Cong tic Deadman (15) + phim twong tmg voi truc can diéu
khién trén phim chic ning (12) + dia dich chuyén (5) di chuyén Robot han theo
céc truc X, y, z dé dua ddu moé han tir vi tri thir 14 dén vi tri thir 15 tiép can véi vat
han va diéu chinh goc do mo han, tim véi dién cuc... cho phi hop.



Hinh 3.77: V; tri thiz 15 cuia Robot diém P15 (ETO TINH)

Sau d6 nhan phim Enter (7) hozc kich vao nat OK dé luu diém dang 14p trinh,

vi tri nay 1a vi tri diém han dau tién
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Hinh 3.78: Hép thoai lueu i tri thir 15 ciia Robot diém P15 (ETO TINH)

Tén vi tri: P15
- Kiéu chuyén dong 1a MOVELL, va & vi tri nay la diém han dau tién nén
chon ché d6 thyc hién han: weld
- Téc do: 10m/phit
- B¢ Iyu lai nhan phim OK
Buoc 16:

Nhén t6 hop: Cong tic Deadman (15) + phim tuong tmg véi truc can diéu
khién trén phim chirc nang (12) + dia dich chuyen (5) dé di chuyén Robot han
theo cac truc x, v, z dua ddu mé han dich chuyén vé phia cubi dudng ma ta can
han.



Hinh 3.79: V; tri dau mé han ¢ diém han cudi diém P16 (ETO TINH)

Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap trinh
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Hinh 3.80: Hép thogi lueu v tri diém P16 (ETO TINH)

Tén vi tri: P16

- Kiéu chuyén dong 1a MOVEL, va ¢ vi tri ndy la diém han cudi nén chon
ché d6 thuc hién han: Air- cut

- Pé Ivru lai nhdn phim OK
Buéc 17:

- Tit dén trén biéu tuong (Robot motion OF).
Robot

- Str dung cac phim di chuyén 18n xubng trong c4c phim chike ning (12) dé di
chuyén ctra s6 dong 1énh hién thoi vé vi tri bit dau (begin of program)
- Bat lai dén trén biéu tuong ﬂ ( Robot motion ON)

- Nhan t6 hop: Cong tic Deadman (15) + phim MOVE (+)trén phim chirc niing
(12) lic nay Robot sé& di chuyén vé vi tri bat dau.

- Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap

trinh, vi tri nay khong han.



Hinh 3.81: Hép thogi fuu vi tri diém P17 (ETO TINH)

Tén vi tri: P17

- Kiéu chuyén dong 1a MOVEP

- B¢ Iuu lai nhan phim OK ta dugc chuong trinh han.
f.  Kiémtra, hiéu chinh dit liéu chwong trinh, chay do.
Tir chwong trinh da duoc lap trinh xong , trén bang lap trinh ta tat dén trén biéu
tuong E{Robot motion OF). St dung cac phim di chuyén 1én xudng trong céc
ohim chire ning (12) dé di chuyén cira sé dong 1énh hién thoi vé vi tri ma ta cin
hiéu chinh nhu: ché do han, cach dao dong mo han... Khi két thic qua trinh kiém tra
hiéu chinh chuong trinh, di chuyén s6 dong 1énh hién thoi vé vi tri bat dau (begin of

program) va bat lai dén trén biéu tuong _P@ ( Robot motion ON)
Robot

g. Kiémtra, hiéu chinh dit liéu chwong trinh, chay do.

- Tu chuong trinh da duoc 1ap trinh xong , trén bang 1ap trinh ta tit dén trén biéu
tuong %ﬁRobot motion OF). Str dung cc phim di chuyén 1én xubng trong cac
phim chitc nang (12) dé di chuyén cira s6 dong 1énh hién thdi vé vi tri ma ta can
hiéu chinh nhu: ché d6 han, cach dao dong mo han... Khi két thac qua trinh kiém
tra hiéu chinh chuong trinh, di chuyén s6 dong 1énh hién thoi vé vi tri bat dau

(begin of program) va bat lai dén trén biéu tuong E( Robot motion ON)
Robot
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Hinh 3.82: Chwong trinh da ldp trinh va hi¢u chinh xong (ETO TINH)

Kich hoat biéu tuong {;’r' trén thanh menu dé tién hanh chay thir
Program Test
chuong trinh
Khéi dong va duy tri Program test bang cach nhan dong thoi phim 2
Va dTa quay. o Test Run
Nhan phim  T&T | dé ket thdc qué trinh chay thir chwong trinh.
Frogram Test

Chay chwong trinh theo ché do AUTO.

Sau khi chuong trinh da dugc 1ap trinh hoan thién dé khai dong qua trinh ty

dong ta thuc hién theo trinh tu sau:

Kiém tra s ¢dam bao an todn cho ngudi va Robot

Mo van binh chira va kiém tra luu lugng khi bao vé cho qué trinh han.

Di chuyén dong 1énh hién thoi vé vi tri bat dau (begin of program)

Chuyén cong tic lya chon sang ché ¢6 AUTO.

Bat nguén SERVO.

Nhan cong tac START, khi d6 Robot van hanh theo chuong trinh da duoc 1ap trinh.
Két thuc 1ap trinh

Khi robot han da thuc hién xong chuong trinh d3 1ap, né tu dong dich chuyén vé

vi tri ban ddu da chon. Pé dam bao an toan tién hanh xoay cong tic ¢ trén bang diéu

khién tir vi tri chay tu dong (AUTO) vé vi tri 14p trinh bang tay (TEACH).
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Hinh 3.83: Méi han da diroc han hoan thién (ETO TINH)

Bai tap 4: Ung dung lap trinh E t6 dong
1. Trinh ty thyc hién lap trinh:
a. Tao mot file méi.
Khéi dong Robot han, tir bang diéu khién ta chon cong tic lya chon ché do &
ché 46 TEACH

2>
Tir béng diéu khién thuc hién nhu sau: & J D

FIIE

S& xuét hién hop thoai, tén file ban dau s& tu dong xac dinh trén hop tén file. Ta
d6i lai tén file d6 thanh “ETO DONG?” nhu hinh duéi day
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Hinh 3.84: Hgp thoai khi teo file méi (ETO DONG)

[File name]: BT1G
[Tool]: TOOLO1
[Mechanism: Mech 1

Nhan n(t OK dé luu lai. Hop thoai dudi day sé& xuét hién:

& @ Auto
’f\ @Teach &

Hinh 3.85: Chuwong trinh bat dau ldp trinh (ETO DONG)
b. Tién hanh thwe hién lap trinh.

Buéce 1:
Bat dén trén biéu tuong ( Robot motion ON) dé dich chuyén Robot tha

R Robot
cong.
Pua cira s6 soan thao vé trang thai 1am viéc.
Dich chuyén Robot vé vi tri ban dau sau ¢6 nhan phim Enter dé luu lai vi tri

nay.

Hinh 3.86: V; tri ban dau cua Robot (ETO DONG)
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Hop thoai dudi day sé& xut hién:

P / Interpolate

Position namé

© Marnual speed .
ot Oy

Hinh 3.87: Hép thoai lueu vi tri ban dau cua Robot diém P1 (ETO DONG)

- Ténvitri: P1
- Kiéu chuyén dong la MOVEP, va & ché do khdng han Air- cut

- Téc do: 10m/phit
- Bé Iuu lai nhan phim OK
Budre 2:

v Nhan t6 hop: Cong tic Deadman (15) + phim tuong tmg v&i truc can diéu
khién trén phim chirc ning (12) + dia dich chuyén (5) d€ di chuyén Robot han
theo cac truc X, ¥, Z dua dau mo han tir vi tri bat dau dén vi tri tha hai tiép can vaoi
vat han va di€u chinh (’)c mo han cho ph hop.
L e o -

Hinh 3.88: V; tri thiz 2 ciia Robot diém P2 (ETO DONG)

Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap

trinh, vi tri nay khong han.



Hinh 3.89: Hép thoai feu vi tri thir hai cia robot diém P2 (ETO TINH)
- Ténvi tri: P2
- Kiéu chuyén dong 1 MOVEP, va & vi tri ndy chua thuc hién qua trinh han
nén chon ché d6 khong han Air- cut
- Téc do: 10m/phut;
- B¢ Ivu lai nhan phim OK
Buée 3:

Nhan t6 hop: Cong tic Deadman (15) + phim twong (mg véi truc can diéu
khién trén phim chirc ning (12) + dia dich chuyén (5) di chuyen Robot han theo
cac truc x, y, z dé dua dau mo han tir vi tri thir hai dén vi tri thir ba ti€p cén vdi vat

han va diéu chinh géc d6 mo han, tAm véi dién cuec... cho phu hop.

Hinh 3.90: V; tri thi# 3 cua Robot diém P3 (ETO DONG)

Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap trinh,
vi tri ndy 1a vi tri diém han dau tién




70
Hinh 3.91: Hép thoai luru vi tri thir ba ciia Robot diém P3 (ETO DONG)

Tén vi tri: P3

- Kiéu chuyén dong 1a MOVELL, va & vi tri nay la diém han dau tién nén
chon ché d6 thuc hién han: weld
- Tbc do: 10m/phat
- Pé luu lai nhan phim OK ta duoc
Budc 4:
Nhan t6 hop: Cong tic Deadman (15) + phim tuong tmg vdi truc can diéu
khién trén phim chirc nang (12) + dia dich chuyen (5) dé d1 chuyén Robot han

theo cac truc x, v, z dua ddu mé han dich chuyén vé phia cubi dudng ma ta can
han.

Hinh 3.92: Vi tri dau mé han ¢ diém han cuéi diém P4 (ETO DONG)

Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap trinh

7 M| [ Tou] | Ul T e

F‘_““f'ﬁ*

s Intarpolate

Hinh 3.93: Hop thoai luu vi tri diém P4 (ETO DONG)
Tén vi tri: P4

- Kiéu chuyén dong 1a MOVEL, va & vi tri nay la diém han cudi nén chon
ché d6 thuc hién han: Air- cut
- Dé luu lai nhan phim OK
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Buoce 5:

Nhan t6 hop: Cong tic Deadman (15) + phim tuong tng vdi tryc can diéu
khién trén phim chirc ning (12) + dia dich chuyén (5) dé di chuyén Robot han
theo céc truc X, Y, z dwa dau mo han tir vi tri diém han cudi cing P4 dén vi tri thir
nam tiép can véi vat han, dudong han tiép theo va diéu chinh goc d6 moé han cho
phu hop.

Hinh 3. 94: V; tri thiz 5 ciia Robot diém P5 (ETO DONG)

Sau d6 nhan phim Enter (7) hoac kich vao nit OK dé Iuu diém dang 1ap

trinh, vi tri nay khong han.

L <&

Hinh 3.95: Hép thogi luew vi tri thiz nam cia robot diém P5 (ETO DONG)
- Tén vi tri: P5
- Kiéu chuyén dong 1a MOVEP, va & vi tri ndy chua thyc hién qua trinh han
nén chon ché d6 khong han Air- cut
- Téc do: 10m/phut;
- Pé luu lai nhan phim OK
Buéc 6:

Nhén t6 hop: Cong tic Deadman (15) + phim twong tng vdi truc can diéu
khién trén phim chie ning (12) + dia dich chuyén (5) di chuyén Robot han theo
cac truc X, v, z dé dua dau mo han tir vi tri thir nam dén vi tri thtr séu tiép can voi vat
han va diéu chinh goc d6 mo han, tAm véi dién cuc... cho phu hop.



Hinh 3.96: V; tri thiz 6 ciia Robot diém P6 (ETO DONG)
Sau d6 nhan phim Enter (7) hozc kich vao nat OK dé luu diém dang 14p trinh,

vi tri nay 1a vi tri diém han dau tién

Hinh 3.97: Hgp thoai lueu vi tri thit sau cia Robot diém P6 (ETO DONG)
Tén vi tri: P6
- Kiéu chuyén dong la MOVELL, va & vi tri nay la diém han dau tién nén
chon ché @6 thyc hién han: weld
- Téc d6: 10m/phut
- B¢ Iuu lai nhan phim OK
Buéc 7:

Nhén t6 hop: Cong tic Deadman (15) + phim twong tng véi truc can diéu
khién trén phim chirc ning (12) + dia dich chuyen (5) dé di chuyén Robot han
theo cac truc x, y, z dua ddu mé han dich chuyén vé phia cubi dudng ma ta can
han.



Hinh 3.98: V; tri dau mé han ¢ diém han cudi diém P7 (ETO DONG)

Sau d6 nhén phim Enter (7) hogc kich vao niit OK dé luu diém dang 13p trinh

Hinh 3.99: Hép thoai fueu vi tri diém P7 (ETO DONG)

Tén vi tri: P7

- Kiéu chuyén dong 1a MOVEL, va ¢ vi tri ndy la diém han cudi nén chon
ché o thuc hién han: Air- cut

- Pé Iyu lai nhén phim OK
Budre 8:

Nhén t6 hop: Cong tic Deadman (15) + phim tuong tng véi truc can diéu
khién trén phim chirc ning (12) + dia dich chuyén (5) dé di chuyén Robot han
theo céc truc X, Y, z dwa dau mo han tir vi tri diém han cubi cung P7 dén vi tri thir
nam tiép can véi vat han, dudng han tiép theo va diéu chinh gbc d6 moé han cho
phu hop.



Hinh 3.100: V; tri thi# 8 ciia Robot diém P8 (ETO DONG)

Sau d6 nhan phim Enter (7) hoac kich vao nit OK dé luu diém dang 1ap

trinh, vi tri nay khong han.

Hinh 3.101: Hép thoai luew vi tri thiz 8 cia robot diém P8 (ETO DONG)

- Ténvi tri: P8

- Kiéu chuyén dong 1a MOVEP, va & vi tri ndy chua thyc hién qué trinh han nén
chon ché d6 khong han Air- cut
- Téc do: 10m/phut;
- Bé Iuu lai nhan phim OK
Budre 9:
Nhén t6 hop: Cong tic Deadman (15) + phim tuong tmg véi truc can diéu
khién trén phim chire ning (12) + dia dich chuyén (5) di chuyén Robot han theo

cac truc X, v, z dé dua dau mo han tir vi tri thr tam dén vi trf tha chin tiép can véi vat
han va diéu chinh goc do mo han, tam vai dién cuc... cho phu hop.



Hinh 3.102: V; tri thiz 9 ciia Robot diém P9 (ETO DONG)
Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap trinh,

vi tri nay 1a vi tri diém han dau tién

/LA L

[T - . Aiocar W owerd

Srdnld

Position name po ‘Bro’.-l- O l

Manual speed | 10 0o O= & /i
‘Wrist calculation. | [0 =1 ),
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Hinh 3.103: Hép thogi L vi tri thiz sdu cuia Robot diém P9 (ETO DONG)
Tén vi tri: P9

- Kiéu chuyén dong 1a MOVELW, va & vi tri ndy la diém han dau
tién nén chon ché do thuc hién han: weld
- Téc d6: 10m/phut
- Bé Iuu lai nhan phim OK
Buwoc 10:

Nhén t6 hop: Cong tic Deadman (15) + phim tuong tmg véi truc can diéu
khién trén phim chirc nang (12) + dia dich chuyen (5) dé di chuyén Robot han

theo cac truc X, y, z dua dau mo han dich chuyén vé phia cudi duong ma ta can
han.



Hinh 3.104: Vj tri dau mé han ¢ diém han cudi diém P10 (ETO DONG)

Sau d6 nhan phim Enter (7) hodc kich vao ndt OK dé luu diém dang lap trinh

'_“’j'{{

=
B Fot MOVELTRT0 10 00m/min
B L

7 RS R P G A

Hinh 3.105: Hép thoai luru vi tri diém P10 (ETO DONG)

Tén vi tri: P10

« Kiéu chuyén dong 1a MOVEL, va ¢ vi tri nay la diém han cudi nén
chon ché do thue hién han: Air- cut
- Pé Ivru lai nhdn phim OK
Buoe 11:
- Tat dén trén bicu tuong 555 (Robot motion OF).
- Str dung cac phim di chuyén 1én xudng trong cac phim chire ning (12) dé di
chuyén ctra s6 dong 1énh hién thoi vé vi tri bat dau (begin of program)

- Bat lai dén trén biéu twong E( Robot motion ON)
Robot

- Nhan t6 hop: Cong tic Deadman (15) + phim MOVE (+)trén phim chirc ning
(12) lic nay Robot sé& di chuyén vé vi tri bat dau.
- Sau d6 nhan phim Enter (7) hoic kich vao nit OK dé luu diém dang 1ap

trinh, vi tri nay khong han.
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Hinh 3.106: Hop thoai lueu vi tri diém P10 (ETO DONG)
c. Kiém tra, hiéu chinh dir liéu chwong trinh, chay do.
Tir chwong trinh da duoc lap trinh xong , trén bang lap trinh ta tat dén trén biéu
tuong %(Robot motion OF). St dung cac phim di chuyén 1én xuéng trong cac
phim chirc ning (12) dé di chuyén cira s6 dong 1énh hién thoi vé vi tri ma ta can
hiéu chinh nhu: ché d6 han, cach dao dong mo han... Khi két thiic qua trinh kiém tra
hiéu chinh chuong trinh, di chuyén s6 dong 1énh hién thoi vé vi tri bat dau (begin of

program) va bat lai dén trén biéu tuong ﬁ ( Robot motion ON)
Robot

Kiém tra, hiéu chinh dir liéu chwong trinh, chay do.
- Tu chuong trinh da duoc 1ap trinh xong , trén bang 1ap trinh ta tit dén
trén biéu .I?igt:uqng (Robot motion OF). Str dung cac phim di chuyén lén
xuéng trong cac phim chuc niang (12) dé di chuyén cira so dong 1énh hién thoi vé vi
tri ma ta can hiéu chinh nhu: ché d6 han, cach dao dong mo han... Khi két thac qua
trinh kiém tra hiéu chinh chwong trinh, di chuyén s6 dong 1énh hién thoi vé vi tri
bat dau (begin of program) va bat lai dén trén lf@ tuong ( Robot motion
ON) Robot



Hinh 3.107: Chuong trinh da lap trinh va hiéu chinh xong (ETO DONG)

q R | L
Kich hoat biéu twrong ™" | trén thanh menu d¢ tién hanh chay thur

Program Test
chuong trinh

Khai dong va duy tri Program test bang cach nhan dong thoi phim -.m‘
Test Run

Va dia quay.

, o\
Nhan phim ™1 @& két thic qua trinh chay thir chuong trinh.

Frogram Test

Chay chwong trinh theo ché dp AUTO.

Sau khi chuong trinh da duoc lap trinh hoan thién dé khai dong qué trinh tu

dong ta thuc hién theo trinh tu sau:

Kiém tra s ¢dam bao an todn cho ngudi va Robot

Mo van binh chira va kiém tra luu lugng khi bao vé cho qué trinh han.

Di chuyén dong 1énh hién thoi vé vi tri bat dau (begin of program)

Chuyén c6ng tic lya chon sang ché ¢ AUTO.

Bat nguén SERVO.

Nhan cong tic START, khi ¢ Robot van hanh theo chuwong trinh da duoc 1ap trinh.
Két thuc 1ap trinh

Khi robot han da thuc hién xong chuong trinh di lap, no tu dong dich chuyén vé

vi tri ban d4u d4 chon. Dé dam bdo an toan tién hanh xoay cong tic ¢ trén bang diéu

khién tir vi tri chay tu dong (AUTO) vé vi tri lap trinh bﬁng tay (TEACH).
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Hinh 3.108: Mai han da dwoc han hoan thién (ETO DONG)
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CHUONG 4 KET LUAN VA KIEN NGHI

4.1 Két luan:

Sau mot thoi gian nghién ciru thuc hién dé tai da dat dugc cac két qua khoa hoc
nhu sau:

1. Nghién ctru vé robot cdng nghiép va di sau robot han Panasonic TA
1400

2. Nghién ctru 1ap trinh diéu khién Robot han Panasonic TA 1400 va
tmg dung dé han cac quy dao theo tiéu chuan AWS.

3. Kiém nghiém thyc té qua trinh han theo cic quy dao thiang, cong dé hiéu
chinh chuong trinh.

4. Xay dung mot s6 bai thyc hanh trén robot han Panasonic TA 1400 theo tiéu
chuan han AWS dé phuc vu dao tao tai truong cao dang nghé Gia Lai va cac co s& co
lién quan.

5. Thuc hanh han theo duong thang va theo dudng cong va mo ta bang video.
4.2 Kién nghi:

- Nghién ctru 1ap trinh  diéu khién robot han cac duong han c6 quy dao phic
tap va cac vi tri han 4G, 5G, 6G.

- Ung dung diéu khién duoc céc loai robot khac nhau
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