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Bai 1: Tong quan vé robot IRB120
I. Gigi thiéu

La loai robot nho nhat cia ABB, IRB 120 c¢6 diy du tat ca cac tinh ning va rat thuan thuc trong
cac loai robot cia ABB trng dung trong cac nganh dong goi nhd. Trong lugng dugce rut gon chi co
25kg va thiét ké nho gon gitup cho robot nay co thé dwoc lip rap tai bat ct dau, ¢ trong mot tram lam
viéc hay & trén mot may moc hay canh cac robot khac trong mot ddy chuyén san xuét.

IRB120 dugc tng dung trong pham vi rong cic nganh cong nghiép bao gém dién tir, thuc phadm
va dd uéng, may moc, ndng lugng mat troi, nganh duogc, y té va linh vuc nghién ctru, day la thé hé thi
4 cuia cong nghé robot méi cia ABB. Loai robot 6 truc c6 kha ning tai 1én téi 3kg (4 kg khi ¢b tay cui
Xuéng) va tdm v6i 580mm, robot nay co thé thuc hién nhiéu hoat dong khac nhau linh hoat hon céc
giai phap tu dong hoa cb dinh. IRB120 13 hé thdng duoc xay dung hoan hao dé thiét ké cho cac Gmg
dung tiét kiém chi phi — ddc biét khong gian sir dung 14 téi thiéu.

Bén canh tdm véi theo phuwong ngang 13 580mm, robot nay 1a loai tot nhét trong va c6 kha ning
v6i 112mm phia dudi dé. Ngoai ra, IRB 120 con c6 kha ning xoay tron rat gon nho cu trac ddi xung
va khong c6 do dich (offset) & khdp thir 2. Piéu ndy dam bao robot ¢ thé dugc lap dit canh cac thiét
bi khac va co tay manh gitip canh tay robot co thé tién téi gan cac ing dung ciia n6 hon.

Puogc thiét ké voi cu trac nhe va bﬁng nhom, dong co manh dam bao robot c6 kha nang gia tbe
nhanh va c6 thé dat duoc do chinh xac va linh hoat trong bat ¢t tmg dung nao. B¢ diéu khién IRC5
tao ra do chinh x4c cao va diéu khién chuyén dong cho cac tng dung ma trude d6 da duogc lap dit rong
rdi. Bén canh loi ich tiét kiém khong gian, bo diéu khién méi nay ciing dé dang dwa vao st dung thong
qua nguon dién dau vao 1 pha, cac dau ndi ngoai cho tit ca cac tin hidu va 16 dau vao, 16 dau ra, hé
thdng 1/O gan lién c¢6 thé mod rong. Lap trinh offline RobotStudio gitp cac nha san xuat mo phong
tram lam viéc dé tim ra giai phap tdi uu cho robot va cung cip kha nang 1ap trinh offline dé giam thoi
gian lang phi va cham tré trong qu4 trinh san xuat
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I.1. Robot IRB 120

Thong s ky thuat:

Tai trong tdi da: 3kg

Tam vai: 580mm

S4 truc: loai robot 6 truc nhanh nhét cia ABB
Sai s6 vi tri: +/-0.01mm

Trong lugng: 25kg

Nhiét d lam viéc 50°C toi 450°C

D6 6n: <70dB

Tiéu chuan chéng nudc: IP30

C6 thé ga dat nhiéu goc do khac nhau

Lap trinh: 1ap trinh trén man hinh cam tng duoc ké ndi véi bo diéu khién

HUONG DAN LAP TRINH ROBOT ABB IRBI20
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Didm Toa dd diém theo truc Goc xoay
Truc X Truc Z Truc 2 Truc 3
A 302 mm 630 mm 0° 0°
B 0 mm 870 mm 0° -77°
C 169 mm 300 mm 0° +70°
D 580 mm 270 mm +90° -77°
E 545 mm 91 mm +110° -77°
F -440 mm -50 mm -110° -110°
G -67 mm 445 mm -110° +70°
H -580 mm 270 mm -90° -77°
J -545 mm 91 mm -110° -77°
Axis 3 _ Axis 4
Axis 5
i % + Axis 6
Truc di chuyén Chuyén dong truc Gidi han goc xoay | Toc do truc toi da
Truc 1 Xoay tron +165° t61 -165° 250 °/s
Truc 2 Cénh tay +110° t61 -110° 250 °/s
Truc 3 Canh tay +70° tGi -90° 250 °/s
Truc 4 Co tay +160° toi -160° 320 °/s
Truc 5 Ubn +120° t6i -120° 320 °/s
Truc 6 Poi huéng +400° t6i -400° 420 °/s
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1.2. Bg diéu khién IRC5

Ngudn cap; 220-230VAC 50/60Hz
Kich thudc: 310x449x 42 mm
Khdi lwong: 30kg

Nhiét d lam viéc: 0-45°C

Tiéu chuan bao vé: IP20

Cong 1/O:

+ Ngb vao sb: 16

+ Ngdrasd: 16

1.3. Tay day ldp trinh

Dirng khén cép

Man hinh cam rng mau /

4 phim truy xuét nhanh
Do ngui dung thiét Iap

«— joy stick 3 truc

4 phim chay chwong trinh

() Chay
() chay téi/lui
(a) dirng chwong trinh

- Phéan loai IP: IP54

- Kich thudc man hinh: 6,5 inch

Il. Cai dat phan mém va mé phéng robot ABB trén mdy tinh

Buée 1: Vio trang https://new.abb.com/products/robotics/robotstudio/downloads d& download phan mém
Robot Studio mai nhit.
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https://new.abb.com/products/robotics/robotstudio/downloads

Buéic 2: Chay file ABB RobotStudio...exe dé cai phan mém. sau d6 nhan Next

=] ABB RobotStudio 6.08.01

Welcome to the InstallShield Wizard for ABB
RobotStudio 6.08.01

The Installshield(R) Wizard will install ABE RobotStudio 6.08.01
on your computer, To continue, did Mext,

WARNING: This program is protected by copyright law and
international reaties.

I 12 ABB RobotStudio 6.08.01

License Agreement

Please read the following license agreement carefully.

END-USER LICENSE AGREEMENT
ABB

IMPOERTANT - READ CAREFULLY: This End-User License

Agreement ("EULA") is a legal agreement between you (either an individual
or a single entitv) and ABB AB ("ABE™) for the ABB product vou are

about to install, which may include computer software, controller software,
associated media, printed materials and electronic documentation
("PEODUCT"™). i

(@) I accept the terms in the license agreement

(71 I do not accept the terms in the license agreement

Installshield

HUONG DAN LAP TRINH ROBOT ABB IRB120
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Buwéc 4: Chon thu muc cai dit roi nhan Next
|¥ ABE RDthStudlo 5,08,

Destination Folder A 1D ED
Click Mext to install to this folder, or dick Change to install to a different folder. JA% P HP

Install ABE RobotStudio 6.08.01 to:

C:\Program Files (x36)ABB Industrial IT\Robotics IT\RobotStudio
6.08\

InstallShield

Budc 5: Chon Complete va nhin Next
4 ABB RobotStudio 6.0,

Setup Type
Choose the setup type that best suits your needs,

Please select a setup type.

Install only program features required to run RobotStudio in Online

() Minimal oIiT

All program features will be installed. (Requires the most disk
space.)

Choose which program features you want installed and where they
will be installed. Recommended for advanced users.

Installshield

HUONG DAN LAP TRINH ROBOT ABB IRB120
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Bude 6: Nhan Install

2] ABB RobotStudic 6.0 -]

Ready to Install the Program

AL HD HD
The wizard is ready to begin installation. "I. I.

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back, Click Cancel to
exit the wizard.

Installshield

< Back ][ Install ] [ Cancel

Bude 7: Sau khi doi cai dat xong thi nhén Finish

& 2

AL HD HD
FAIP»

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed ABB
RobotStudio 6.08.01. Click Finish to exit the wizard.

< Back Finish Cancel
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Bai 2: Hwéng dan khéi dong robot IRB120

An toan khi lam viéc vai robot

Tai sao phai dé cap an toan dbi voi robot IRB120 ?

=

X/
°

+ 4+ 4+ + + +

33

S

+ + +

-+

Khong giéng nhu Universal Robot, robot ABB IRB120 khong c6 tich hop tinh ning an toan khi va cham
trén robot. C6 nghia 1a khi bi va cham manh, robot khong dung lai ma chi hién thong bao va khoa phanh
robot dé robot khong di chuyén duoc nita. Dé robot hoat dong lai can di chuyén robot ra khoi va cham.
Céc tiéu chuén an toan duoc dap ung tir bo diéu khién IRC5

CAu tao ctia robot dugc thiét ké dap ung theo tidu chuin ISO 10218, vao thang 1/1992, tiéu chudn vé robot
cong nghiép. Ngoai ra con dép Gng tiéu chuan ANSI/RIA 15.06-1999.

Céc tiéu chuan vé chirc nang an toan:

Dirng khén cip — IEC 204-1, 10.7

Kich hoat thiét bi — 1SO 11161, 3.4

Bao vé — ISO 10218 (EN 775), 6.4.3

Giam toc — 1SO 10218 (EN 775), 3.2.17

Khoa an toan — ISO 10218 (EN 775), 3.2.8

Giir dé chay — 1SO 10218 (EN 775), 3.2.7

Dé d6i pho véi nhitng rdi ro trong cac trudng hop trén ABB dua ra cac giai phap an toan sau:

Ding khan cap

Thiét ké cong tic ding khan cap ¢ ca FlexPendant va Bang diéu khién cua robot

C6 thé thiét ké thém cong tac dimg khan cap & vi tri khac khi can thiét.

Ché do lam viée

Chay ty dong véi toc dd khong gidi han

Chay bang tay véi toc do < 250mm/s

Chay bang tay véi téc d6 khong gidi han

Kich hoat thiét b

Kich hoat thiét bi 1a cong tac nhan vé6i 3 vi tri

Tét ca hoat dong ctia robot s& bi ngimg lai khi cong tic bi tha ra hodc nhan vao
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+ + +

Cong tac
kich hoat

Giit dé chay

La mot tinh ning tuy chon bang cach thiét 1ap thong sb

Str dung dé chay mot doan hodc tirng cau 1énh chuong trinh & ché @6 tu chon 100%
Cong tic kich hoat va nut Giir dé chay phai dwoc nhin dong thoi dé kich hoat dong co

Céng tac kich hoat
Thiét bj

NGt Giir dé chay
(cho ca tay trai va phai)

An toan bang cach han ché kha ning hoat dong: Trén than robot da tich hop sin céc cir chin co khi nham
dam bdo an toan cho con ngudi va robot
Cir chan truc quay 1

15
HUONG DAN LAP TRINH ROBOT ABB IRB120



A : Cit chin co khi truc 1 (Dé)
B: Cit chin co khi tryc 2 (tdm vong cung)
+ Cir chan truc 2 va truc 3

A: Cr chan co kkhi trén truc 3 (Upper arm)

B : Cit chan co khi trén truc 2 (Swing housing)
< Truwong hop khin cp khi robot va cham

Khi robot bi va cham, can di chuyén ngay robot ra khoi ving va cham bang tay day. Cha y lwa chon di
chuyén robot phu hop (di chuyén thing/di chuyén theo truc, di chuyén theo toa d6 Base/Tool) dé tranh va cham
manh hon. Trong truong hop khong thé di chuyén dugc robot bing tay day thi cAn thuc hién thao tac sau (cin
2 nguoi thao tac).
Ngudi thir 1: Tay giit chit robot dé cac khop robot khong di chuyén tu do khi nha phanh tranh hu hong
robot. Luu y strc ndang cua robot.
Nguoi thir 2: Khi da giit robot thi nhdn vao nit nha phanh trén ti diéu khién robot. Can c6 su phdi hop an y
gitra 2 nguoi.

n‘
=
/.
Y
.
<
<
>
N
2
2
2
i
2

Sau khi nguoi thir 1 nhéc robot ra khéi vi tri va cham thi ra hiéu dé nguoi thir 2 tha nit nha phanh ra.

16
HUONG DAN LAP TRINH ROBOT ABB IRB120



I1. Chuyén ché dg hoat déng ciia robot
Trén ta diéu khién robot c6 cong tic chuyén ché d hoat dong cua robot bang chia khoa

C6 3 ché do lya chon:
- Chuyén cong tac sang bén trai: ché do chay tu dong
- Chuyén cong tac sang vi tri gitra: ché do béng tay chay véi tdc do an toan mic dinh cua robot
- Chuyén cong tic sang bén phai: ché d6 bang tay chay bang toc do cai dat
Chuy:
- Khuyén nghi nén chuyén céng tdc sang vi tri gitta vi an toan cho ban va robot.
- Chi ¢6 thé tac dong thay doi Iénh chirong trinh robot khi chuyén sang ché dg bang tay
1. Hé toa d¢ lam viéc ciia robot
Trong robot c6 2 h¢ toa do mac dinh 1a h¢ toa do Base va h¢ toa do Tool. Tuy nhién co6 thé tao thém
mat phéng toa d6 hodc TCP tool méi. Hé toa dd cua robot dugc biéu dién theo hinh dudi

HUONG DAN LAP TRINH ROBOT ABB IRB120
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IV. Di chuyén robot

Khi khoi dong robot lan dau tién, robot s& hién thong bao robot chua Calibration (chua xac dinh toa do

Base). Do vay chi c6 thé di chuyén robot theo timg truc chir khong dé di chuyén robot theo duong thang (truc

X,truc Y, truc Z) va khong thuc hién cac thao tac tao diém toa do trong chuong trinh.

1V.1. Calibration robot
Buwée 1: Chon Calibration

Manual
HAUNP

Guard Stop
Stopped (Speed 100%)

=v K

i

HotEdit

s

é Inputs and Outputs
é Jogging
@]

Production Window

= Program Editor

Backup and Restore

Calibration

Control Panel
Event Log

FlexPendant Explorer

=V

Wl calibration - ROB_1

[ HAUNP

/.?Eh Program Data = System Info
Buéc 2: Chon Manual Method (Advanced)
@O Manual Guard Stop

Stopped (Speed 100%)

§ ROB_1: Calibrated

Calibration Method Overview

Axis Factory Method Used Latest Method Used Lto 6 of 6
robl_1 Not Defined Not Defined

robl_2 Not Defined Not Defined

robl_ 3 Not Defined Not Defined

robl_4 Not Defined Not Defined

robl 5 Not Defined Not Defined

robl_6 Not Defined Not Defined

™ GhS " Close

Budrc 3: Chon Update Revolution Counters.. .Khi c6 thong bao hién thi chon Yes dé x4c nhan. sau d6 chon
ROB_1 va nhin OK d calibrate.

18
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Wl Calibration -

— @3 Manual Guard Stop
—
— v () HAUNP Stopped (Speed 100%)

ROB_1-ROB_1

El

O Update Revolution Counters...

Rev. Counters

%

Calib. Parameters

o |

Robot Memory

|74

Base Frame

Close

Chi v: Khéng dwoc Calibration robot bang cdc tity chon nao khdc néu khéng cé chuyén gia hwéng dén.

Néu lam sai sé gdy hw héng ro

bot

ROB_1

"%

Buée 4: Chon cac truc ctia robot can calibrate réi nhan Update. C6 thé Update ting truc mot néu ving hoat

dong cua robot qua nhd.

Wl calibration -

— @D Manual Guard Stop
— v {7 | HAUNP Stopped (Speed 100%)

ROB_1 - ROB_1 - Rev. Counters

X

Mechanical

To update rewv

Update Revolution Counters

unit: ROB_1

olution counters select axes and tap Update.

Axis

robl_2
robl_3
robl_4
robl_5
robl_6

robl 1

Status

Revolution Counters Updated
Revolution Counters Updated
Revolution Counters Updated
Revolution Counters Updated
Revolution Counters Updated

Revolution Counters Updated

lto6of 6

Select All

Clear All Update

Close

L Calibration

HUONG DAN LAP TRINH ROBOT ABB IRB120

ROB_1
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Céc chuén calibrate cua cac truc dugc thé hién nhu hinh dudi. Di chuyén robot dé tam cac vach & céc truc lién
ké tring nhau. Céc chuin nay chi mang tinh tuong d6i vi mdi ngudi c6 mot goc nhin khac nhau. Va sau khi
calibrate xong thi ddy chinh 1a gbc cua robot.

Luwu v: Khi Calibration truc robot, cdc vi tri truc chi mang tinh twong dsi. Do vay khi robot bi mat go”'c toa do
(Calibration) thi can phdi ldy lai ding vi tri robot da Calibration triede do dé vi tri cac diém da tao trong
chuwong trinh khong bi xé dich.

— Manual Guard Stop
— v @é HAUNP Stopped (Speed 100%) x
A Jogging
— Tap a property to change it — Position
Mechanical unit: ROB_1... 1: 25.01 ©
Absolute accuracy:  Off 2: 205.25 °
3 105.26 °
Motion mode: Axis 1 - 3... 4: _80.02 ©
. 5: -107.13 °©
Coordinat : Tool..
oordinate system 00 6: 025 ©
Tool: tool0...
Work object: wobj0... Position Format...
Payload: loado... ~Soystick directions
Joystick lock: None...
Increment: None... 2 1 3

20
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Nhu hinh trén thi cac truc 2, 3, 5, 6 bi mat géc va s& hién thi mau do. Dé calibration lai robot dang nhu lan

calibration trudc day thi thyc hién cac thao tac sau:

4+ Yéu ciu khong dwoe nhian Update Revolution Counters néu chwa thue hién cac thao tac dwéi day.
Néu khong sé khong Iy lai dwgc gbc toa d ciia robot trude day.

Budére 1: Chon Jogging va chuyén sang ché d6 di chuyén robot theo ting truc (khi mat gdc, robot khong thé

di chuyén theo duong thing vi khong biét hé toa d6 & dau)

— Manual Guard Stop
= v @é HAUNP Stopped (Speed 100%) x
£, Jogging
— Tap a property to change it Position

Mechanical unit: ROB_1... 1: 2501 ©

. 525 ©
Absolute accuracy:  Off 2: 205.25 °

3: 105.26
Motion mode: 4: _80.02 :
Coordinate system: Tool... 3 -107.13 o
6: -0.25
Tool: toolo...
Work object: wobjo0... Position Format...
Payload: loado... Soystick directions
Joystick lock: None...
Increment: None...
5 4 6
Align... Go To... Activate...
alibragon p.
% B

Buéc 2: Di chuyén timg truc vé trang thai 0.00°. Bit budc phai di chuyén tat ca cac truc vé 0 mai dugc
Update Revolution Counters.

— Manual Guard Stop
= v @é HAUNP Stopped (Speed 100%) x
£ Jogging
— Tap a property to change it Position
Mechanical unit: ROB_1... 1: 0.00 °
Absolute accuracy:  Off 2 0.00 °
3: 0.00 °
Motion mode: Axis 1 - 3... 4z 0.00 °
. . 5: 0.00 ©
Coordinate system: Tool... 6: 0.00 ©
Tool: tool0...
Work object: wobj0... Position Format...
Payload: loado... Soystick directions
Joystick lock: None... . . .
Increment: None... 2 1 3
Align... Go To... Activate...
I

Bude 3: Vao Calibration dé Update lai toa d cua 6 truc robot trung véi toa do trude day da calibration
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— @D Manual Guard Stop
—
— v {7 | HAUNP Stopped (Speed 100%)
! calibration - ROB_1 - ROB_1 - Rev. Counters

Update Revolution Counters
Mechanical unit: ROB_1

To update revolution counters select axes and tap Update.

L Calibration

IV.2. Di chuyén robot bang tay day ldp trinh

Pé chay robot bang tay, cin nhén giit nat céng tic kich hoat trén tay day lap trinh (xem bai 2) khi nao

Axis Status 1to 6 of 6
robl 1 Revolution Counters Updated
robl_2 Revolution Counters Updated
robl_3 Revolution Counters Updated
robl_4 Revolution Counters Updated
rob1_5 Revolution Counters Updated
robl_6 Revolution Counters Updated
Select All Clear All Update Close
ROB_1

trén man hinh thay d6i Motor On thi ltc nay méi di chuyén dugc robot. Trong sudt qua trinh di chuyén phai

an giit cong tic kich hoat nén tha ra robot s& dimg lai.

HUONG DAN LAP TRINH ROBOT ABB IRBI20

=] G hu e || X
D.EI <MNo named program> in T_ROB1/Modulel/main
Tasks and Programs W Modules v Routines h 4
20 PROC main () E:}'ﬁ&
22 AccSet 50, 100;
23 MoveL A, v200, z0, tool0;
24 MoveL B, v100, z0, toolO;
25 MoveL C, v300, z0, toolO;
26 ENDPROC
27 |ENDMODULE
(-
ﬂruﬁion - B - LEITT - r:;:iiltfi:m g:tlaarations
Production ROB_1
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Buée 1: Chuyén ché d6 bang tay trén ti diéu khién robot

Buwdrc 2: Vao Jogging

f

Guard Stop
Stopped (Speed 100%)

A

HotEdit

Inputs and Outputs

Jogging

17 0| B9 I

WE' i

Production Window
Program Editor

Program Data

Buwéc 3: Lya chon céc di chuyén theo hinh dudi

g Backup and Restore
] Calibration

ﬁ Control Panel

‘@Ij Event Log

[[J FlexPendant Explorer

= System Info

— Manual Guard Stop
— v @é HAUNP Stopped (Speed 100%) x
£ Jogging
— Tap a property to change it qugitior_l 3 Workobiont
. . ositions in coord: WorkObije .
Mechanical unit: ROB_1... X: 160.00 mm Di chuyén theo
Absolute accuracy:  Off Y: -80.00 mm truc hoac theo
Z: 615.00 mm dwédrng théan
Motion mode: qi: 0.70711 g g
Coordinate system: |Base... g; gggggg '}' ‘
Tool: q4: 0.70711 (A E#L';gr"
Work object: Position Format... B k ¢, %) J
Payload: loado... — i< -
| Joystick directions '4TP
Joystick lock: None... . e e g .
) . Thay dai truc
Increment: None... XY Z di chuyén
Align... Go To... Activate...
FanY
v &
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%

Mechanical unit: lya chon robot can di chuyén (néu c6 2 robot tré 1€n)

Motion mode: di chuyén theo timg tryc robot hay theo dudng thing (truc X, truc Y ,truc Z)
Coordinate system: chon kiéu hé toa d6 di chuyén (Base, Tool, Work object..)

Tool: lua chon tool di chuyén (tool0-mac dinh, tool tu tao...)

Work object: hé toa do 1am viéc (wobjO-Base, wobj tu tao..)

Position: hién thj toa do, gbc xoay cua robot

Joystick directions: hién thi lya chon di chuyén va hudng van cua nim di chuyén

Nhan vao bi€u tugng phim tat D de thay doi Iya chon di chuyén (linear, axis, reorient...)

|
Nhan vao bi¢u tugng phip tat H de thay doi truc robot khi chon di chuyén theo truc.

Di chuyén truc Z ciia TCP tool robot vuéng géc véi mot mit phang
Buéc 1: Nhan vao Align

. | |
Payload: loado... Joystick directions ———
Joystick lock: None...
Increment: Medium... 5 4 6

Align... Go To... Activate...

ROB_1
W S

Buéic 2: Lya chon di chuyén ¢ 6 Coord. Sau d6 nhan giir Start Align dé robot ty dong di chuyén cho dén
khi robot dimg lai r6i nhan Close

Current tool: tool0

1. Select coordinate system to align the currently selected tool to:

Coord: World ﬂ

2. Press the enabling device then tap and hold 'Start Align'.

Start Align

3. When ready tap 'Close’.

Close

ROB_1
24
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- World: Di chuyén truc Z cua tool vudng goc v6i mit phing gin nhat

- Base: Di chuyén tryc Z ciia tool vudng goc v6i mit phiang base

- Work object: Di chuyén truc Z cua tool vuéng goc voi mit phing tu tao (Iya chon work object & tab
Jogging)

<% Di chuyén robot dén mét diém da tao
Buére 1: Nhan vao Go to

Work object: wohj0... Position Format...

Payload: load0...
Yy — Joystick directions —

Joystick lock: None...

Increment: Medium... 5 4 6

Align... Go To... Activate...

ROB_1
B &

Buéc 2: Chon diém can di chuyén dén sau d6 nhan va giit nat Go to cho dén khi robot di chuyén dén vi
tri ¢6 va dimg lai rdi nhan Close

E v E]O Manual Guard Stop x

™ HAUNP Stopped (Speed 100%)

A Jogging - Go to Position

Mechanical unit: ROB 1
Active tool: tool0
Active work object: wobj0

lto 1of 1 Active filter:
10
P 1. Press and hold Enabling

Device.

2. Press and hold Go To button to
go to position .

Go to
Y
Close

ROB_1_
W o
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- Mechanical unit: robot di chuyén

- Active tool: chon tool di

chuyén

- Active work object: hé toa d6 di chuyén

= Day chi 14 hién thi di chuyén, néu mudn thay doi tool, work object thi thay d6i ¢ tab Jogging

% Khéa truc robot
Buéce 1: Chon Joystick lock

. . q2: U.UUuuY
Coordinate system: Tool... a3 0.00000
Tool: tooll... q4: 0.70711
Work object: wobjl... Position Format...
Payload: loado0... ~Soystick directions
Joystick lock: None...
Increment: Medium... XY Z
Alian... Go To... Activate...

Buéic 2: Lya chon hudng di chuyén can khéa. C6 thé chon khoa nhiéu huéng di chuyén

@Q Manual

i HAUNP

=V

A~ Jogging - Joystick Lock

Guard Stop X

Stopped (Speed 100%:)

Current selection:

Rotation locked

Select which joystick axis to lock.

None

Horizontal

&

Vertical

0K Cancel

Bwoc 3: Cac lua chon khoa di chuyén s€ bao gém di chuyén theo hé toa @ X,Y,Z va cac truc cuia robot

HUONG DAN LAP TRINH ROBOT ABB IRBI20
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Tool: tooll... q4: 0./0/11

Work object: wobjl... Position Format...

Payload: loado... ~Soystick directions

Joystick lock: Rotation locked...

Increment: Medium... XY Z
Align... Go To... Activate...

V. Cai diit cac thong s6 robot

Luru ¥: Cac thong s6 bén trong tab Control Panel chi dugc thay d6i/thiét 1ap mai khi hiéu biét vé robot. Khong

duoc tu ¥ thay doi/thiét 1ap khi khong co ngudi hudng dan.

\V.1. Thay déi dé sdng man hinh
Buwéce 1: Vao Control Panel

— Manual Guard Stop
— v @‘é HAUNP Stopped (Speed 100%)
uf- HotEdit @ Backup and Restore 0 of 10
@ Inputs and Outputs [ww] Calibration
é Jogging f’ Control Panel
%’ Production Window ‘éﬂ Event Log
%, Program Editor B FlexPendant Explorer
f.,ﬁ Program Data = System Info
f Log Off Default User ® Restart
- k | ROB_1
Sl T Sl e %
Buée 2: Chon Appearance dé chinh do sang phti hgp va nhan OK

HUONG DAN LAP TRINH ROBOT ABB IRBI20
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@ - =
Supervision

FexPendant

A~ Diagnostics
EI’-:‘; Configuration
@ Touch Screen

Motion Supervision and Execution Settings
Configures the FlexPendant system
Configures Most Common I/0 signals

Sets current language

Configures programmable keys

Controller Settings Sets Network, DateTime and ID

System Diagnostics
Configures system parameters

Calibrates the touch screen

— v | : ! Manual Guard Stop X
— Y HAUNP Stopped (Speed 100%)
# Control Panel
Name Comment 1to 10 of 10
Appearance Customizes the display

[ T_roB1 . Backup _ T_ROB1
u-—:|I"~'1c:c|u|e1 ][@ Restore ][Q-—zl Modulel ]-

V.2. Calibration man hinh cam ung
Budc 1: Vao Control Panel
Buwdéc 2: Chon Touch Screen

/ Control Panel

Name

Appearance

@ - =
Supervision

Controller Settings
‘AN~ Diagnostics

@I‘}g Configuration
@ Touch Screen

Comment

Customizes the display

Motion Supervision and Execution Settings
Configures the FlexPendant system
Configures Most Common I/0 signals

Sets current language

Configures programmable keys

Sets Network, DateTime and ID

System Diagnostics

Configures system parameters

Calibrates the touch screen

1to 10 of 10

[ T_RoB1 _ Backup
D-E|I'~’Irc:-:lulei ][g Restaore ][

T_ROB1

ROB_1

o
)

Buée 3: Nhan Recalibrate va nhin vao cic diém yéu cau trén man hinh. Sau d6 nhan OK dé khoi dong lai

robot.
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Guard Stop
Stopped (Speed 100%)

=v| & e

U4 control Panel - Touch Screen

If the device is not responding properly to your
taps you need to recalibrate the screen.

To start, tap Recalibrate.

Recalibrate Cancel
A %5
V.3. Cai dat ngay, gio va dia chi IP robot
Budc 1: Vao Control Panel
Budc 2: Chon Sets Network, Date Time and ID
Guard Stop

=V

# Control Panel

@\D Manual
HAUNP

i

Stopped (Speed 100%)

X

Name

Appearance
Supervision
FlexPendant
& 1/0 N
@' Language

@ ProgKeys
Controller Settings
“An~ Diagnostics

E’}Ig Configuration
@ Touch Screen

Comment

Customizes the display

Motion Supervision and Execution Settings
Configures the FlexPendant system
Configures Most Common If0 signals

Sets current language

Configures programmable keys

Sets Network, DateTime and ID

System Diagnostics
Configures system parameters

Calibrates the touch screen

1to 10 of 10

T_ROB1 . Back
U-ElM_oduIﬂ ][@ R::ts:?e ][Ufl

T ROB1
Maodulel
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Budre 3: Dién dja chi IP va ngay gid

V1. Péong bé diz liéu gida mdy tinh va robot

Buéc 1: Cam diy mang Ethernet (RJ45) vao cong Services trong ti diéu khién robot.
[ ——— - ——

CONTM

SN

|

Buéic 2: X6a IP trén méy tinh (chon két ndi IP ty dong)

[ [ Local Area Connection Properties rInternet Protocol Version 4 (TCP/IPv4) Properties m1
m General | Alternate Configuration |
Connect using: 1 You can get IF settings assigned automatically if your networl_t supparts
‘.:." Intel(R) 82579LM Gigabit Network Connedt %Lsﬂinggt:&%iegf:t,ﬁg:need to ask your network administrator
ﬂ (@) Obtain an IP address automatically

This connection uses the following items:

9% Cliert for Microsoft Networks
g\-"l‘dware Bridge Protocol

QQQS Packet Scheduler Subnet mask:
uBl File and Prirter Sharing for Microsaft Net{|
i |mtemet Protocol Version & (TCP/IPvE)
- |Intemet Protocol Version 4 (TCP/1Pv4)

() Use the following IP address:

IP address:

Default gakeway:

- Link-Layer Topology Discovery Mapper 1| | (@) Obtain DNS server address automatically

i Link-Layer Topology Discovery Respond () Use the following DMNS server addresses:
Uninstall D Freferred DNS server:

Description Alternate DMS server:

Transmission Control Protocol/Intemet Protocal
wide area network protocol that provides comm ||

across diverse interconnected netwaorks. validate settings upon exit

Wh [ ok || cancel |
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Buée 3: Trén phan mém Robot Studio nhan vao Controller chon One Click Connect dé két ni may tinh véi
robot.
VW EH9-- 5

Home Modeling Simulation Controller RAFID £

gg‘a 2 a2 O

Request Release  Authenticate | Restart Backup Inp
Controller ~| | Write Access Write Access - | o o COut

One Click Connect...
Connect to the service port of a controller.

Add Controller...
Add available controllers anthe nebtwork
(=

Add Controller from Dewvice List

Start Virtual Controller...
Start and connect to avirtual controller.

Buéic 4: Sau khi két ndi thanh cong, trén phan mém Robot Studio sé& hién thong tin robot két ndi va cac dir liu
trén robot do

A I
Pome  MOUEIGT oamdllon | Controlier |TOUIDT AGUERT RO T — .
/7 Request Write Access O & Inputs/Outputs [N~ m i Load Parameters -
) Events =

e | @ Release Write Access Rustat Backio : Confioiiéstion i save Parameters ' ST
Controller~ %8 Authenticate ~ - - EfyFileTranster 54~ . 3 Properties ~ Manager
Access { Controller Tools | Configuration
Controller | = x|/ 120-508087 (120-508087) X |
! | | T_ROB1/MainModule X |
€3 120508087 (120-508087) 1 MODULE MainModule
¢ [ HOME 2 ? CONST robtarget p1@:=[[370.24,176.16,!
4 Confiqurat 3 CONST robtarget p20:=[[370.24,6.90,52
ﬁ@ A 4 = PROC mainj()
5 Movel p1@, v10@, z8, tool@;
2 Controller 6 Set TCP_KEP_NHO;
em 7 Movel p20, v100, 20, tool@;
@ 10 syst 1
[ Man-Machine Communication 8 | ENDPROC
&3 Motion 9  ENDMODULE
(] Event Log
I & /O System
4 [T RAPID
4 ﬁ T_ROB1 (Program NewProgramName?)
Program Modules
4 (3] MainModuie
S mapy

31
HUONG DAN LAP TRINH ROBOT ABB IRB120



VI1.1. Truy cdp chinh sia dir li¢u trén robot
Budéc 1: Nhin vao Request Write Access dé truy cap chinh sira chuong trinh robot.

M Home Modeling Simulation Controller RAPID Add-Ins Modify
@ l/Request Wirite Ac(essl O l'l! dlnpu(sx‘omputs Ly~ T f _pa _— 3d Parameter ll ‘L‘]
B Release Write %y =3 P ;
Add Restart Backup ‘.JEvents = Configuration .PSave mAmeters Installatio|
Controller~ “&# Authenticate ~ *  ERFile Transter o8]~ - 1 Properties ~ Manager
Access Controller Tools Configuration
Controller | s x|| 120-508087 (120-508087) x|
Service Port | | T_ROB1/MainModule X |
4 1 120-508087 (120-508087) 1  MODULE MainModule
M 2 B CONST robtarget pl10:=[[370.24,176.16,'
L HOME g
4 i Configuration 3 CONST robtarget p20:=[[370.24,6.90,52
0 Commurication ¢ D_pwoc JEEN
3 S Movel pl10, v10@, z0, toold;

Set TCP_KEP_NHO;
2 1/0 System 7 Movel pEO, ;100, 20, toole;
] Man-Machine Communication 8 ENDPROC
_j Motion 9 ENDMODULE
{=] Event Log
& 1/O System
4 ] RAPID
4 %3 T_ROB1 (Program ‘NewProgramName))

4 () MainModule

Khi d6 trén man hinh tay day robot s& hién thi yéu cau truy cap. Chon Grant dé dong .

Request for Write Access

& The user

CNSOWU
CN-L-0311311
RobotStudioOnline

requests write access to this controller.

Tap Grant to allow this, Deny to disallow.

Grant Deny

Buwéc 2: Sau khi thay doi chuong trinh robot, chuyén qua tab RAPID trén phan mém Robot Studio va chon
Apply All ¢ d6 chuong trinh trén may tinh xudng robot.
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m Home Modeling Simulation Controller RAPID Add-Ins Modify
E] E] a -0 @ L:EJ B - a ﬁ @ WZ RAPID Tasks
= 12 é - — = — | Goto line L Run Mode ~
Request Release Synchronize o.‘ %IE Format Outlining | Snippet Instruction Find/ Compare Apply Adjust
Write Access Write Access e e e e main ¥  Replace~ T - [ program - Robtarge
Access | Edit h | Insert | Find {3 Apply Al Ctrl=Shift=5
[ Controlier [ Files | = || Dema Solar Simulationd/ien | IRE 120 3kg 0.58m (Station) X | 3/ ooy mang%s
Curent Station T_ROB1/Module1* X
4 51 IRB_120_3g_0 58m 1 MODULE Modulel
¢ [ HOME 2.8 VAR signaldi S5_Tray;
. ﬁ Corfiguration 3 CONST rebtarget pl@:=[[l6e.ee,-50.00,615.80],[0.767187,-1.77177E-7,-5.98588E-8,0.707106
S 4 TASK PERS tooldata tooll:=[TRUE,[[@,@,8],[1,0,@,8]],[@.58,[@,8,8],[1,0,0,8],8,8,8]];
{=] Evert Log 5 TASK PERS wobjdata wobjl:=[FALSE,TRUE,"",[[e,@,8],[1,8,08,8]],[[e,0,0],[1,8,8,8]]];
© & 10 System 6 CONST robtarget A:=[[168.80,-80.80,615.808],[0.787187,-1.77177E-7,-5.99588E-8,0.707186],
4 D RAPID 7 CONST robtarget B:=[[l8@.0@,-30.00,615.80],[0.707107,-1.77177E-7,-5.98588E-58,0.707166],
4 %3 T_ROB1 8 | CONST robtarget C:=[[16@.98,80.09,615.88],[8.787167,-1.77177E-7,-5.98588E-8,0.707106],
Program Modules 9
4 @ Module 1e O PROC main()
Emain 11 Velset 108, S088;
12 Accset 5@, 1ee;
System Modules 13 Movel A, w288, z8, toole;
Lanse 14 Movel B, v188, z8, toole;
@UEH 15 Movel C, v3ee, z@, tool@;
16 | ENDPROC
17 ENDMODULE

V1.2. Backup di ligu trén robot vé mdy tinh
Budre 1: Click chudt phai vao robot da két nbi va chon Create Backup

Controller | Files

¥ X |Demo Solar SimulationViewl |lRE-_l.2(l_3llg

Cument Station

T_ROBL/Modulel X

k| BACOW L I Ml 0] s

: ‘ﬁ Configuration
fﬂ Event Log
© =4 1/0 System
4 [ RAPID
4 %2 T_ROBT
Program Mod
4 ] Modulel
E main
System Mod
41 BASE
@ user

Create Backup... [} -

Restore Backup... .=

Create Relation

Restart 4

Virtual FlexPendant Ctrl+F5
Ciperator Window

Control Panel

Run Mode b
Check Program
Set Program Pointer to Main in all tasks Ctrl+5hift+M

Ignore breakpoints

Integrated Vision

Caollision Avoidance 4

T % ®» O

Change Options...
Cipen System Folder

X W&

Remaove

Buwéc 2: Chon thu muc can Backup roi

nhan OK
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-
Create Backup from IRE_120_3kg_0.58m

Backup Mame:

IRB_120 kg 0.58m BACKUP 2015-03-15
Location:

Available backups:

C:\UsershAdministrator. Hau TkZTPA-PC\Documents Robot Studio\Solutions\Demo Solar Simulation\E + :]

Backup name

IRB120_ROB1
IRB120_ROB2
IRB_120_3kqg_0.58m_BACKUP_2015-03-19

System name

IRB120_ROB1
IRB120_ROB2
IRE_120_3kg_0.58m

Robot\Ware version
6.04.00.00 Intemal b...

6.04.00.00 Intemal b...
6.07.01.00

Options
[7] Backup to archive file

[ ok || caned

V1.3. Restore diz liéu trén tir may tinh vao robot
Budre 1: Click chudt phai vao robot da két ndi va chon Restore Backup

Controller | Files

> X |Demo Solar simulationViswl |1R

Cument Station | | T_ROB1/Modulel x
A .g__] |HB_1E al ' = . E TP L T T P P, B
. Ej HOM E. Create Backup...
B ﬁ Corfi E Restore Backup...
{5] Event| JBI | Create Relation L\@‘
P &IOS ) Restart 4
4 ] RaPI
P ﬁﬂT ¥ | Virtual FlexPendant Ctrl+F5
F‘_ro_ % Operator Window
4 @ H Control Panel
. [}  PRunMode 3
E E  Check Program
@ Set Program Pointer to Main in all tasks Ctrl=Shift =M
O Ignoare breakpoints
[" Integrated Vision
@® | Collision Avoidance »
|*z7 | Change Options...
[ Open System Folder
2 | Remove
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Budre 2: Chon thu muc chira dit liéu can Restore rdi nhan OK. Lic nay robot s€ khdi dong lai.
[ Restore from Backup to IRB_120_3kg_0.58m T eS| )

Backup Name:
IRB_120_3kg_0.58m_BACKUP_2019-03-19

Location:
C\Users\Administrator. Hau Tk 2TP A-PC'\Documents'\Robot Studie'.Selutions.Demeo Solar Simulation\E E

Available backups:

-

Backup name System name RobotWare version
JIRB120_ROB1 IRE120_RCB1 6.04.00.00 Intemal b...
IRB120_RCB2 IRB120_RCB2 £.04.00.00 Intemal b...

IRE_120_3kg_0.58m_BACKUP_2013-03-13 IRB_120_%g_058m  6.07.01.00

Options
Include Controller Settings Include Safety Settings

oK || Cancel

r o

Chuy:
- Dt liéu Restore vao robot phai la dit liéu da Backup trude day cta chinh robot d6. Thong thuong khi

Backup, robot s& tao thu muc ¢6 tén mic dinh gdm ma Seri ctia robot.

, 120-508471_BACKUP_2019-01-13

- Viéc Restore lai file khong phai ctia robot thi sau khi robot khai dong lai s& bao 16i file CFG va robot bi
mat gdc toa d6. Pay chinh 1a file hé thong ctia robot va mdi robot s& khac nhau. Truong hop nay bat budc
phai Calibration cac truc robot.

- Chi c6 thé lay dit liéu Code Igp trinh ciia robot nay sang robot kia bang cach Copy-Paste va d6 chuong
trinh tir may tinh xudng robot. Khong dugc ding Restore.

V1.4, Truyén di ligu gidva mdy tinh va bé nhé robot

Buwéc 1: Sau khi két ndi robot voi may tinh, va yéu cau truy cap vao bd nhd robot thi nhan vao biéu tuong

File Transfer trén phan mém Robot Studio
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Home on | Controller | RAPIl

/ Request Write Access O @ a Inputs/Outputs ¥ ~ -i a Load Parameters = &Comeyoll’nddng g : x' Edit System
G Fyent &
it (&) Release Write Access ! Confocasion & Save Parameters | S [ integrated Vision Aot ottt & Task Frames
Controller~ 49 Authenticate ~ - - T Properties ~ Manager~ WP Collision Avoidance =~ Panel  Window i Change Opl
Access ‘ 0 ools Configuration | Virtual Controller
] 5 X|| 120-508087 (120-508087) | File Transfer x|
%ﬂ!ﬁ-ﬂﬂﬂ PC Explorer Controler Explorer (1.4 GB free of 1.8 GB)
4 ) 120508087 (120-508087) C\Users bk\D R i v @ @ 120-508087 on ‘120-508087 /hd0a/BACKUP
+ [ HOME
4§ Configuration Name | Date modfied Type Size Name
(3 Communication i Backups 6/29/20186:00 ... File folder b\ 120-508087_Backup_20180623_1
[ Controller . Code Srippets 9/4/201710:04 ... File folder b\ 120-508087_Backup_20180623
[ 1/0 System L. Controller Projects 11/14/201783...  File folder b\ 120508087_Backup_20180626
[ Man-Machine Communication ). Geometry 9/4/201710:06 ... File folder i 120-508087_Backup_20180629
(5 Motion i Instruction Templates 6/8/2018549..  Flle folder
g oo . RAPID Programs 7/17/2017947 ... Fie folder
.8 voE ’m‘ ) ScreenMaker Projects /4720171004 .. File folder
o Jl ScreenMaker Templates ~ 9/4/201710:04 ... File folder ==
g tenca & Soksions 6/29/2018545 .. Fie folder nd
= des2 |, Stations /4720171004 ... File folder
22 DN_intemal_Device ). Systems 11/14/201783...  File folder .
b Local
4 TIRAPID

Buére 2: Chon folder can truyén-nhén va nhin vao phim mii tén. Cha y dit liéu robot dugc luu trir trong
folder BACKUP

— R ey b he L3 | S )
Qu o g Configuration aISwe Eeraeters l Installation B integrated vision Safety | Control Operator \L: [iak Brames ‘ic'““
i-':hFlle'l’rmslel = - b Properties ~ Manager ~ Coll 1 Avotdance - > Panel Window i Change Options 5‘09«1
Controller Tools | Configuration I Virtual Controller [ Tran:
¥ X|| 120-508087 (120-508087) | File Transfer x|
PC Explorer Controller Explorer (1.4 GB free of 1.8 GB)
C:\Users\trinhvubk \Documents\Robot Studio v @ @ 120-508087 on '120-508087/hd0a
Name 2 Datemodfied  Type Size Name Datemodfied  Type
. Backups 6/29/20186:00 ... File folder 120508087 5/7/20188:41 ..  Fie folder
) Code Snippets 9/4/201710:04 ... File folder . BACKUP 6/29/20186:41 .. Fie folder
. Controller Projects 11/14/20178:3...  File folder ). TEMP 6/29/20186:59 ... Fie folder
| Geometry 9/4/201710:06 ... File folder
. Instruction Templates 6/8/2018549 ... File folder
. RAPID Programs 7/17/2017 947 ... File folder
|, ScreenMaker Projects 9/4/201710:04 ... File folder
| ScreenMaker Templates 9/4/2017 10:04 ... File folder
1. Solutions 6/29/20185:45 ... File folder
|, Stations 9/4/201710:04 ... File folder
. Systems 11/14/201783...  File folder IE]

V1.5. Xem va chinh sira file chwong trinh offline
Buéc 1: Tim file MainModule theo dudng dan Folder—RAPID —TASK1—-PROGMOD

%vLL < tai lieu robot hai duong » CodeRobot » capwit » 120-508468_BACKUP_2019-01-14 » RAPID » TASKL » PROGMOD

i -

Organize « Include in library « Share with « Burn New folder

¢ Favorites * MName Date modified Type Size
Pl Desktop =) MainModule 14/01/2019 5:59 PM MOD File
8 Downloads

Buére 2: M6 file chuong trinh bang phan mém Robot Studio hoic Notepad. Néu c6 chinh sira thi sau khi
chinh sira xong thi nhan Strl+S dé luu lai.
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Bai 3: Cac Iénh lap trinh di chuyén robot co ban
I. Tao mét chwong trinh lap trinh maoi
Ngoai man hinh giao dién chinh, chon Program Editor.

— Manual Guard Stop
% HAUNP Stopped (Speed 100%)
u: HotEdit g Backup and Restore \
é Inputs and Outputs [uw] Calibration
é Jogging jg Control Panel 2= Enable
A —
= Production Window Event Lo / \
= ] 9 % 7~
= Program Editor [5] HexPendant Explorer X 0%+

)

D\ S 174

0 [

Program Data =] System Info
Held Te'Run
/& Log Off Default User (D Restart

Il. Sao lwu va khéi phuc lai chwong trinh robot
Chuong trinh mac dinh ctia robot chinh 1a chuong trinh dang c6 ¢ trong Program Editor. Robot sé tu dong luu
lai chuong trinh dang viét & trong Program Editor (luu lién tuc). Mudn luu lai chuong trinh dang viét dé viét
chuong trinh mai thi chon Backup. Néu mudn mé lai chuong trinh cii thi chon Restore.

— Manual Guard Sto 3

— v @é HAUNP Stopped (:peed 100%) x

B Backup and Restore

83 22

Backup Current System... Restore System...

ROB_1
uﬂ vl u _-,:\
Modulel TZ’ "-@

bit tén folder néu mudn Backup, chon folder néu mudn Restore. Sau d6 nhén va lya chon can thuc hién.
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I11. Cdc Iénh di chuyén co bdn
e MoveL: Di chuyén robot theo duong thang
e MoveJ: Di chuyén robot theo dudng cong

Movel. ﬂhuyén

MoveJ: chuyén
ddng cong

déng thang [atém cén di

. Tool gi Hé toa dd
chuyén dén chuyén di chuyén

Vén téc.
di chuyén

Movel FL/, vi OO,ZRTQGID\WubjFWoth

Gia tri
goc bo R

Trong do:
Z: tinh bing mm
V: tinh bang mm/s (Vmax=5000mm/s)

Chu y: Khuyén nghi nén chay véi téc d9 <500mm/s

> Co thé bo dong 1énh Wobj:=Wobj0 néu st dung hé toa base dé di chuyén robot
Robot dang & diém P1 can di chuyén dén P2 véi tool0 va hé toa véi 1énh MoveL

= MoveL P2, v20, z0,tool0;

P1e

® p2

Robot dang & diém P1 can di chuyén dén P2 sau d6 di chuyén dén P3 vé&i 1énh MoveL. Dudi ddy 14 2 cach di

chuyén khi muén bo cung R khi robot dén diém P2

MoveL P1, v100, z0,too0l0;
MoveL P2, v100, z0,too0l0;
MoveL P3, v100, z0,to0l0;

P1 P2
®

P3

MovelL P1, v100, z0,tool0;
MoveL P2, v100, z50,too0l0;
MoveL P3, v100, z0,to0l0;

P1 P2
®

P3
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Robot dang ¢ diém P1 can di chuyén dén P2 véi 1énh Movel
= MoveJ P2, v20, z0,tool0;

P1

e MoveC: Di chuyén robot theo cung tron tao tir hai diém
Robot dang ¢ diém P1 can di chuyén dén P2, P3, P4 rdi vé P1 véi 1énh MoveC
= MoveC P1, P2, v20, z0,tool0;

MoveC P2, P3, v20, z0,tool0;

MoveC P3, P4, v20, z0,tool0;

p1

p3

IV.Viét chwong trinh di chuyén robot.
Viét chuong trinh di chuyén robot di tir diém A dén diém B rdi dén diém C va lap lai chu trinh trén theo cac
1énh Move L, Move J
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Budrc 1: Chon 1énh MoveL hoac MoveJ trong tab Add Struction

_ T_ROB1 -, Backup
[u-—zl Modulel ][g Restore

Jo |

HUONG DAN LAP TRINH ROBOT ABB IRB120

— Manual Guard Stop
— v @é HAUNP Stopped (Speed 100%) ; x
D.EI <MNo named program> in T_ROB1/Modulel/main
Tasks and Programs W Modules hd Routines b4
4 CONST robtarget B/‘I(E\ Common -~
: ‘ = | ‘ Compact IF |
[
7 PROC main () |For | |
8 MoveL A, v100, ‘ MoveAbs) | ‘ Movee |
10 |[ENDMODULE Proccal || Reset |
‘ RETURN | ‘ Set |
<-- Previous Next -->=
Add v i A Modify Hide
Instruction ELE 12T Position Declarations
RCIB_}_\

D
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Thong bao chon 1€nh trén hodc dudi dong 1€nh trude

— Manual Guard Stop
— v @‘é HAUNP Stopped (Speed 100%)
D.EI <MNo named program> in T_ROB1/Modulel/main
Tasks v
rFs il
: Cq . Do you want to insert the instruction above
5 or below the currently selected one? -
6 |
;
] 4
10 |ENDN
Above Below Cancel P
Add N _ __J
Instruction Edit Debug pﬂSltlﬂn [}eclaratmns
T_ROB1 . Back ROB_1
[u-fl Modulel ][g Restore ]_ Z %

Bwdc 2: Nhan 2 lan vi tri trén cau 1€nh can stra
— | : ! Manual Guard Stop 1
— v {7y | HAUNP Stopped (Speed 100%) x

D.EI <No named program> in T_ROB1/Modulel/main

W

Tasks and Programs v‘ Modules
4 CONST robtarget B10: —[[160 0 %&
5 CONST robtarget Al10:=[[160. OEB:‘
&
.
: PROC main () |>
g MoveL A, v100, z0, toolO;
10 MovelL pwRQd  +v100, zO0, toolO;
11 ENDPROC
1z | ENDMODULE —
IJH‘r‘lj:trm::tionA S - S - I';':sdiltfi:lm I5II:add;2.ari.’ntionrs

ROB_1
o o O &
23 Module Restore Té: \_@

Budre 3: Chon New dé tao diém mai

41
HUONG DAN LAP TRINH ROBOT ABB IRB120



=v| & ww

S| Change Selected

Guard Stop
Stopped (Speed 100%)

Current argument: ToPoint

C6 thé thay ddi cac gia tri khac trong cdu 1énh bang

Select argument value. Active filter:
MoveL p:%fdl ,v100 , z0 , toolO;
Data Functions
1toGof 6
New *
A a0
B B10O
F F
pression... i ncel
N 123 Expressi Edit oK Cancel
] ki ROB_1
i o O 5

cach nhan vao gia tri d6

=v| &

83 Change Selected

Guard Stop
Stopped (Speed 100%)

Current argument: Speed
Select argument value. Active filter:
Mowvel A10 , ,zD , EoolD;
Data Functions
1to 10 of 4
New vl0 |

v150 v1500
w20 w200
v2000 v2500 g : :’
. il
123..  Expression...  Edit 0K Cancel
acku ROB_1
TN T
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Buéic 4: Dién tén can luu vao 6 Name hoidc chon gid tri can thay ddi roi nhan OK

— Manual Guard Stop =
=V @‘é HAUNP Stopped (Speed 100%) x
% New Data Declaration
Data type: robtarget Current Task: T_ROB1
Name: ‘B
Scope: I Global v
Storage type: Constant hd
Task: IT_ROBI v
Module: Modulel v
Routine: <None> w
Dimension: <None> w ‘
Initial Value 0K Cancel
- ki ROB_1
AN A

Luu v: Co thé thay doi gia tri bang cach chon dong 1énh can stra rdi chon ABC.. trong tab Edit
— Manual Guard Stop 3
— v @é HAUNP Stopped (Speed 100%) x

D.EI <MNo named program> in T_ROB1/Modulel/main

Tasks and Programs VI Modules v Routines w
4 CONST robtarget B;:E :=|,:th ” Go to Top |
5 CONST robtarget 3 | Copy ” Go to Bottom |
® Paste Paste Above
! . Change Selected. | | Delete
: PROC main ( ) ABC Mirror.
9 MovelL A, leQI;,
s MoveL A10 ) m— | Change to Move] | Comment Row |
Undo Redo
11 ENDPROC
12 |ENDMODULE | Select Range | Select Single |
Add - v A Modify Hide
Instruction Edit LELTT Position Dedarations

_ T_ROB1 5 Backup ROB_1
I;I-—:|I'~1odu|e1. ][@ Restore ]_ Té" %
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Stra gia trj trong ciu 1énh rdi nhan OK

— Manual Guard Stop
— v @& HAUNP Stopped (Speed 100%) x
Input Panel
MoveL A10, v100, z0, tool0;
1 " = 3 % [ { ( ) ¥ _ B
1234|567 8| 9]]o0] -1 =|<
q ||l w|| e r t ¥y u i o |l p [ 1
. I = @
CAP a [ d f g h i k | ; ' +
< = 3
Shift z X C v b n m , / Home
Int' v t{]||«<]| —| End
0K Cancel
T_ROB1 . Back ROB_1
13 Modulet l[g Restore ]_ %

Co thé thay ddi toa do diém béng cach di chuyén robot dén vi tri diém d6 roi chon diém can thay ddi toa do

va nhan Modify Position

+ Quan ly cac diem toa do robot

— Manual Guard Stop 3]

—_— v @\é HAUNP Stopped (Speed 100%) . x
D.EI <No named program> in T_ROB1/Modulel/main

Tasks and Programs W Modules v Routines v
1 |MODULE Modulel
2 CONST robtarget A:=[[160.00,-80.00,615.00] ,%?10?,—1.??1?
3 CONST robtarget B:=[[160.00,-80.00,615.00], [0=707107,-1.7717
4 CONST robtarget B10:=[[160.00,-80.00,615.00],[0.707107,-1.77
5 CONST robtarget A10:=[[160.00,-80.00,615.00],[0.707107,-1.77
3 CONST speeddata speedl:=[1000,500,5000,1000];
7
g PROC main/()
10 Movwvel , w100, z0, toolO;
11 MovelL A10, w100, z0, tooll;
12 ENDPROC
13 |[ENDMODULE
| —

Trong cai dat nay co thé tao diém mdi, stra toa do diém ma khong can phai dung céac 1énh Move

Buoc 1: Chon Program Data

HUONG DAN LAP TRINH ROBOT ABB IRB120
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Manual Motors On
HAUNP Stopped (Speed 100%)

: HotEdit Backup and Restore

Inputs and Outputs Calibration

Ll

Production Window Event Log

B3
i)
Jogging /9 Control Panel
%]
=

Program Editor FlexPendant Explorer

i [ [5° fo B &,

Program Data = System Info

f Log Off Default User (D Restart
ms
T_ROB1 I ROB_1
D 3 Modulel ],-/5 %
Buére 2: Chon robtarget. Néu khong c6 thi chon View — All Data Types rdi lwa chon robtarget
— Manual Motors On
— v @é HAUNP Stopped (Speed 100%) x
% Program Data - Used Data Types
Select a data type from the list.
Scope: RAPID/T_ROB1 Change Scope
1toGof6
clock loaddata num
rs
Show Data View
| ; ROB_1
e e )8 105

Buwéc 3: Chon New dé tao diém moi. Toa d6 diém nay chinh 13 vi tri robot hién tai. Chon vao diém rdi chon
Edit dé chinh stra diém
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=v | &

£ pata of type: robtarget

Motors On

Stopped (Spee

d 100%) x

HUONG DAN LAP TRINH ROBOT ABB IRB120

Active filter:
Select the data you want to edit.
Scope: RAPID/T_ROB1 |Change Scope
Name Value Module 1to4of 4
C [[160,-8 Change Dedaration Global
pl0 [[160,-8 Change Value Global
Copy
Define
Modify Position
- hd Vi Data
New... Edit Refresh 1ew
Types
T_ROB1 Control ROB_1
UE' Modulel ][ﬁ P:rll-le:—o ] b ]/3 %
Delete: x6a diém
Change Declaration: chinh sira tén diém, kiéu diém (bién, hang sb..)
Change Value: thay dbi gia tri diém (toa d6 X, Y, Z)
— Manual Motors On
— v @% HAUNP Stopped (Speed 100%) x
£ Edit
Name: A
Tap a field to edit the value.
Name | Value Data Type 1 to 6 of 22
A: [[160,-80,615],[0.7071... robtarget
trans: [160,-80,615] pos
X:i= 160 num
y:i= -80 num
Z:= 615 num
rot: [0.707107,-1.77177E-0... orient % : :’
Undo 0K Cancel
A - | Py

Modify Position: update toa do diém ung voi toa do hién tai cua robot
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Buéc 4: nhdn OK dé hoan thanh
% Chuong trinh robot

=v | & e topped (opecd 100%) X
15 <No named program> in T_ROB1/Modulel
Tasks and Programs VI Modules v‘ Routines v‘
18
=L AVAN
21 PROC main ()
22 MoveL A, w100, z0, toolO0:
23 MoveL B, wv100, z0, tool0;
24 MoveL C, w100, z0, toolO;
25 ENDPROC
26 |ENDMODULE

Nhan nat @ trén tay day dé robot chay theo chwong trinh da lap trinh
Nhén nut O trén tay day dé dimg robot.
Nhén nit ® trén tay day dé chay lai cau 1énh phia trudc

Nhén nut @ trén tay day dé chay cau 1énh tiép theo.
Chii y: Can nhin giit cong tic kich hoat trén tay day méi c6 thé di chuyén robot.
% Thuc hién di chuyén robot di tir diém A dén diém B roi dén diém C theo cic 1énh Move J, Move C
dé biét dwgc tinh chét ciia cic 1énh Move.
V. Cdc I6i thwong gap khi di chuyén, ldp trinh robot
Khi di chuyén hodc 1ap trinh thi c6 mdt s6 16i xay ra. Néu khong diéu khién thuan thuc hoic 1ap trinh

khong quen thi viéc robot bao 15i s& thuong xuyén. Viéc hién thi thong bao 16i s& c6 ma 16i va hudng khic
phuc.
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@Q Error Not Acknowledged
il m 50028 Jog in wrong direction

\Ev

Event Log - Event Message

Event Message 50028 2019-03-20 10:48:45

Jog in wrong direction

Description
Position for ROB_1 joint rob1_2 is out of working range.

Actions
Use the joystick to move the joint in opposite direction.

Show Log Acknowledge
. : ROB_1
[ oom Jfr o Jorzn ] % 2

> Theo nhu thong bao trén, 16i nay do qua truc lam viéc ctia 1 va 2 clia robot. Giai phap 1a di chuyén robot
dén vi tri trong ving 1am viéc. c¢6 thé tra ma 16i 50028 trén wedsite dé biét thém néu khong hiéu hudng
khic phuc trén théng bao
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Bai 4: Thay doi téc d6 di chuyén caa robot
|. Thay déi téc dé di chuyén téi da ciia robot
> Thay dbi tbc d6 theo muc

Bwée 1: Chon Increment

— Tap a property to change it — Position
Mechanical unit: ROB _1... 1: 153.43 °©
Absolute accuracy: Off 2; -99.47 ©
3: 38.90 ©
Motion mode: Axis 1 - 3... 4: 0.00 ©
. 5: -20.43 ©
Coordinate system: Tool... 6: 63.43 ©
Tool: tooll...
Work object: wobjl... Position Format...
Payload: loado... ~ Soystick directions
Joystick lock: Vertical locked...
Increment: None... 2 1 3
Align... Go To... Activate...
Buéc 2: Lya chon cac mirc di chuyén rdi nhan OK
Current selection: None
Select incremental mode.
@ L) AR @
/ _/
Small Medium Large User
0K Cancel
R{]B—}-\
A B
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4 (6 thé truy cap nhanh bang phim tit

‘Guard Stop
Stopped (Speed 100%)

=v| & N

A Jogging

— Tap a property to change it
Mechanical unit: ROB_1...
Absolute accuracy:  Off
Motion mode: Axis 1 - 3...
Coordinate system: Tool...
Tool: tooll...
Work object: wobjl...
Payload: loado...
Joystick lock: Vertical locked..
Increment: None...

Align... Go To... Activa

Increments

g
3

Small

) © &

Medium

D (

Large

& (

User

<< Show Values

i.& Jogging

> Thay dbi toc d6 theo phan tram ciia mdi mirc

Il. Thay doi téc dé di chuyén toan bé ciu l¢nh trong chwong trinh

Truy cip phim tit va lwa chon phan trim di chuyén ciia mi mirc (None, Small, Medium...)

Guard Stop
Stopped (Speed 100%)

100 %

-5% + 5%

GGG

25 % 0 %o 00 %

Lénh VelSet

=v |8 |
£ Joggi
— T::i r:roperty to change it Speed
Mechanical unit: ROB_1...
Absolute accuracy:  Off
Motion mode: Axis 1 - 3...
Coordinate system: Tool...
Tool: tooll...
Work object: wobjl...
Payload: loado...
Joystick lock: Vertical lock
Increment: None...
Align... Go To... Ac °™

Enable

7~
- ~ 05
&7/

Hold To'Run

o - X

VelSet dung dé ting va giam tdc do robot sau vi tri cau 1énh nay. Lénh nay con dung dé ting toc d6 1én tdi da.

VelSet 50, 5000;
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Trong do:
50: Toc d6 mong mudn bang phan trim cua tde d6 tir chuong trinh.
5000: Téc d6 téi da mm/s ciia chuong trinh.
Vi du:
VelSet 50, 800;
MoveL P1, v1000, z0, Tool0;
MoveL P2, v2000, z0, Tool0;
Trong cau 1€nh trén, robot s¢ di chuyén dén diém P1 vé6i van tbe 1000*50%=500mm/s va di chuyén tr P1
dén P2 vdi van toc 800mm/s (vi 2000*50%=1000>800).
e Lénh AccSet
AccSet 100, 100;
Trong do:
100: Tang tdc va giam tdc theo phan tram gia tri binh thudng. Gia tri t6i da 1a 100% .
100: Téc do tang va giam toc
» AccSet 100, 100;

Acceleration
|

= Time
> AccSet 30, 100;
Acceleration
'\
= Time
> AccSet 100, 30;
Acceleration
A
= Time
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» Chuong trinh robot

=V

@O Manual

™ HAUNP

D.EI <MNo named program> in T_ROB1/Modulel/main

Motors On
Stopped (Speed 100%)

71X

I11. Thay déi téc dp di chuyén theo tieng diém trong chwong trinh
bé thay ddi téc do theo ting 1énh Move, chi can thay ddi gia tri van tbe trong cau 1énh

Tasks and Programs VI Modules V‘ Routines v‘
15
A VAN
21 PROC main()
22 VelSet 100, 5000;
23 AccSet 50, 100;
24 MoveL A, v100, z0, tool0;
23 MoveL B, v100, z0, tool0;
28 MoveL C, v100, z0, tool0;
27 ENDPROC
28 |ENDMODULE

-
il i i i
?:sdtructiun L R IlI;It;IJEI]LF:iiItfia;'-nln I5lleidit:|aarations

=V

@Q Manual

) HAUNP

Motors On
Stopped (Speed 100%%)

U.EI <No named program> in T_ROB1/Modulel/main

7%

Tasks and Programs V‘ Modules V‘ Routines v‘
18
” A VAN
20 PROC main ()
21 VelSet 100, 5000;
2z AccSet 50, 100;
23 Movel A, z0, toolO;

r o

24 Movel B, v100, z0, toolO;
25 Mowvel C, w300, z0, tool0;
26 ENDPROC
27 |ENDMODULE
L
Add . 4 Modify Hide
Instruction Edit Debug Position Declarations
. | ROB_1
2, Jogaging ][f' E:;:_[o ]_ 14 %

Chuy: Tbc d6 cua tung cau 1énh con phu thudc vao gia tri Velset nhu da dé cap 6 muc Il
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Bai 5: Khai bao I/0, khai bao bién va cac 1énh diéu kién
|. Khai bao I/0 robot
I.1. Cdc logi board 1/O robot
Cac /0 Board dung trong Robdt duge ky hidu 1a : DSQC -DATA STANDARDS AND QUALITY
CONTROL.
Mot sb cac /O Board thong dung:
- Digital I/0O— DSQC 328A : 24VADC, 16DlI, 16DO
- Digital /0 — DSQC 652: 24 VDC, 16DlI, 16DO
- Combi I/O0— DSQC 327A: 24VADC, 16DlI, 16DO, 2Al
- Relay I/O— DSQC 332A: 16DI, 16 Relay Output (thuong ho, doc 1ap 1an nhau)
- Analog I/0— DSQC 355A: 4Al, 4A0

- Remote I/O— DSQC 350A: sb tin hiéu DI/DO cé thé liwa chon khi 1ap trinh (32,64,96,128..)
- DSQC 352A - DeviceNet/PROFIBUS-DP: Diéu khién tin hiéu ra vao gitra hé DeviceNet va Profibus DP
gdm 128DI, 128DO
» Board DSQC 625 la board I/O mac dinh di kém véi bo diéu khién robot. Céc board khac 1a Options mua
thém
1.2. Cai dat board 1/0 robot
+» Cai dat board 1/O trén tay day lap trinh
Bude 1: Chon Control Panel

P Production Screen @ Backup and Restore
{A HotEdit [ Calibration

=D

&= Inputs and Outputs %’ Control Panel

é Jogging ‘@j Event Log

0 . .

= Production Window B FlexPendant Explorer
= Program Editor = System Info

f.,ﬁ Program Data

f Log Off Default User @ Restart
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Buéc 2: Chon Configuration
# Control Panel

Name Comment 1to 10 of 10
Appearance Customizes the display
Supervision Motion Supervision and Execution Settings
FlexPendant Configures the FlexPendant system
<'1=1=9 I/0 Configures Most Common 1/0 signals
@’ Language Sets current language
% ProgKeys Configures programmable keys
Controller Settings Sets Network, DateTime and ID
‘An- Diagnostics System Diagnostics
@Ig Configuration Configures system parameters
E Touch Screen Calibrates the touch screen

Bude 3: Chon DeviceNet Device

*¥; control Panel - Configuration - If0

Each topic has different types used to configure the system.
Current topic: I/O

Select a topic and then one of its types.

1to 14 of 15
Access Level Cross Connection
Device Trust Level DeviceNet Command
EtherNet/IP Command EtherNet/IP Device
EtherNet/IP Internal Device Industrial Network
Route Signal
Signal Safe Level System Input %é\/
b il
File Topics Show All Close

Buéc 4: Nhan Add dé thém board
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Control Panel - Configuration - If0 - DeviceNet Device

Current type: DeviceNet Device

Add new or select one from the list to edit or delete.

1tolofl

Edit Add

Delete Back

Budc 5: Chon DSQC 652 24 VDC 1/0 Device & muc Use values from template
Control Panel - Configuration - I/0 - DeviceNet Device - Add

In order to add new all required inputs must be set to a value.

Tap a parameter twice in order to modify it.

Use values from template:

<Default> =

Parameter Name
I3 Name
Network
StateWhenStartup
TrustlLevel

Simulated

<Default>

DeviceNet Generic Device

ABB DeviceNet Slave Device

ABB DeviceNet Anybus Slave Device
DSQC 651 Combi I1/0 Device

DSQC 652 24 VDC I/0 Device

DSQC 653 Relay 1/0 Device
DSQC 351B IBS Adapter g :.;

Céc thudc tinh cua board DSQC 652 s€ ty dong dién vao

HUONG DAN LAP TRINH ROBOT ABB IRBI20

55



Control Panel - Configuration - If0 - DeviceNet Device - Add

In order to add new all required inputs must be set to a value.

Tap a parameter twice in order to modify it.

Use values from template: DSQC 652 24 VDC I/0 Device v
Parameter Name | Value 1to 5 of 19

5 Name d652

Network DeviceNet

StateWhenStartup Activated

TrustLevel DefaultTrustLevel

Simulated 0 gv

0K Cancel

Budc 6: Dién dia chi Address. Board DSQC D652 cua robot c¢6 dia chi 1a 10

Control Panel - Configuration - If0 - DeviceNet Device - Add

In order to add new all required inputs must be set to a value.

Tap a parameter twice in order to modify it.

Use values from template: DSQC 652 24 VDC 1/0 Device v
Parameter Name ‘ Value 6 to 10 of 19
VendorName ABB Robotics %/\
ProductName 24 VDC I/0 Device
RecoveryTime 5000
Label DSQC 652 24 VDC 1/0 Device
0K Cancel
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% Cai dat board I/O trén may tinh da két ndi voi robot
Budre 1: Click vao 1/0 System va chon DeviceNet Device

Controller

v X

Service Port
4 ) 120508087 (120-508087)
[ HOME
4§ Configuration
(7] Controller

2 Motion
{Z] Event Log
% 1/0 System
4 ] RAPID
4 %3 T_ROB1 (Program NewProgramName)

Program Modules

4 3] MainModule
=] main

120-508087 (120-508087)

x|

| | 7_ROB1I/MainModule | Configuration-Communication | Configuration - Motia

Type
Access Level
Cross Connection
Device Trust Level
DeviceNet Command
DeviceNet Device
DeviceNet Intemal Device
EtherNet/IP Command
EtherNet/IP Device
Industnial Network
Route
Signal
Signal Safe Level
System Input
System Output

Name Connected to Industrial Network ~ State when
d652  DewiceNet Activated

Edit DeviceNet Device(s)...
New DevigeNet Device...
Copy DeviceNet Device
Delete DeviceNet Device(s)

Buére 2: Click chudt phai vao bang dia chi board va chon New DeviceNet Device. Sau d6 dién cac thudc tin
tuong tu trén khai bao trén tay day lap trinh vao bang va nhan OK.
Luu y: Ddi v6i board 1/0 DSQC 652 24 VDC 1/0 Device thi tai 6 Address dién vao gié tri 10
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24 VDC VO Device
5000
DSQC 652 24 VOC 1/O Device

o ]

ComectaonOutputSme(by&s) . 2
Connection Input Size (bytes) 2
Value (RAPID)

The parameter is read-only. Minimum number of characters is <invalid>.
Maximum number of characters is <invalid>.

Changed
Cheaged
Changed
{Changed
'Changed

1.3. Cai dat /0O robot trong chwong trinh
% Tao /O trén tay day lap trinh
» Tao tin hiéu I/O
Budre 1: Vao Control Panel, chon Configuration
Budére 2: Chon Signal dé tao tin hiéu /O
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E v @) Manual Guard Stop ><><>< x

Y HAUNP Stopped (Speed 100%)

¥; Control Panel - Configuration - IO

Each topic has different types used to configure the system.

Current topic: I/0
Select a topic and then one of its types.
1to 11of 11

Access Level Cross Connection
Device Trust Level EtherNet/IP Command
EtherNet/IP Device Industrial Network
Route Signal
Signal Safe Level System Input
System Output

Buéc 3: Nhian Add dé tao tin hiéu. Luu ¥ khong duge x6a tin higu, dit tring tén véi tin hidu hé thong.
Control Panel - Configuration - I/0 - Signal

Current type: Signal
Add new or select one from the list to edit or delete.
1to 14 of 21
» ES1 » ES2
/” SOFTESI / EN1
Ay EN2 » AUTO1
Z AUTO2 /# MAN1
7/ MANFS1 /» MAN2
7/ MANFS2 / USERDOOVLD
/7~ MONPB » AS1 %é\/
Edit Add Delete Back

Bude 4: Dién cac thudce tinh cia tin hiéu va nhan OK, robot s& khai dong lai.
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— Manual Guard Stop >-<><><
=V @% HAUNP Stopped (Speed 100%) x
Control Panel - Configuration - I/0 - Signal - diLS_1_INPOS
Name: diLS_1_INPOS
Tap a parameter twice in order to modify it.
Parameter Name Value 1to 6 of 11
I3 Name Start
I3 Type of Signal Digital Input

Assigned to Device DRVIO_1

Signal Identification Label Khoi dong
I3 Device Mapping 5

Category % ; \/

0K Cancel
i 4
4 B

I3 Device Mapping 5

Category

Access Level All

Default Value 0 % ; \/

- Name: Tén tin hiéu

- Type of Signal: loai tin hi¢u

- Assigned to Device: tén bus I/O

- Signal Identification Label: giai thich tén tin hiéu (c6 thé khong ghi)

- Device Mapping: vi tri chan tin hi€u trén bus (0-15,31... tuy thudc vao loai bus). Luu y khong dugc
trung dia chi Device Mapping

- Access Level: chon All

» Tao tin hiéu hé théng (Start, Stop, Reset)

Budce 1: Vao Control Panel, chon Configuration

Buwdc 2: Chon System Input dé tao tin hiéu vao hé théng
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¥ control Panel - Configuration - IfO

Each topic has different types used to configure the system.

Current topic:

Select a topic and then one of its types.

1/0

Access Level
Device Trust Level
EtherNet/IP Device
Route

Signal Safe Level
System OQutput

Cross Connection
EtherNet/IP Command
Industrial Network
Signal

1to 11 of 11

s
File Topics Show All Close
Bude 3: Nhan Add dé thém tin hi¢u
Control Panel - Configuration - I/ 0 - System Input
Current type: System Input
Add new or select one from the list to edit or delete.
Edit Add Delete Back

Budre 4: Tao tin hiéu theo lua chon sau va nhin OK

HUONG DAN LAP TRINH ROBOT ABB IRB120

61



» Tin hi€u Start

Parameter Name Value 1to3of 3
Signal Name Start
Action Motors On and Start
b5 Argument 1 Continuous
A
» Tin hi€u Stop
Parameter Name Value 1to 2 of 2
Signal Name Stop
Action Stop
» Tin hiéu Reset
Parameter Name Value 1to 3 of 3
Signal Name Reset
Action PP to Main
Task Name T_ROB1
" A ror N Y SR
¢ Tao I/O trén may tinh da két no1 vo1 robot
» Tao tin hiéu I/O
r . Y Y -
Buéc 1: Click vao 1/0 System va chon Signal
Service Pot | [ 7_ROBY/MainModuee | Configuration-Communication _ [ Configuration-Motion | C -1/0 System x |
4 !-3 120-508087 (120-508087) Type Name Type of Signal  Assigned to Device  Signal Identification Label Device Mapping
|l HOME Access Level AS1 Digital Input PANEL Automatic Stop chain(X5:11 to X5:6) and (X5:9 to X5:1) 13
4 {§ Configuration Cross Connection AS2 Digital Input PANEL Automatic Stop chain backup(X5:5 to X5:6) and (X5:3 to X5:1) 14
Jc D T AUTO1 Digital Input PANEL Automatic Mode(X9:6) 5
3 e Dev‘ceN::s(;o';::v:nd AUTO2 Digital Input PANEL Automatic Mode backup{X9:2) 6
Controller CH1 Digital Input | PANEL Run Chain 1 2
e cH2 Digital Input | PANEL Run Chain 2 23
T Man-Machine Communication DeviceNet Intemal Device (5655 IO Digital Input 652 D652_DI0 0
& Motion EtherNet/IP Command D652_DI1  Digtal lnput 652 D652_DI1 1
& Event Log EtherNet/IP Device D652 D2  Digital lnput  d652 D652_DI2 2
Industrial Network D652_DI3 Digital Input d652 D652_Di3 3
ﬁ /0 System Route D652_DI11  Digital Input d652 D652_Di11 1"
4 ] RAPID DE52_DI12  Digital lnput  d652 D652_DI12 12
4 %3 T_ROB1 (Program NewProgramName ) Signal Safe Level DE52.DI13  Digital Input  d652 D652_DI13 13
& ARl D652_DI14 Digital Input  d652 D652_Di14 14
4 D652_DI15  Digital Input d652 D652_DI15 15
System Output D52.003  Digital Output  d652 D652_D03 3
< D652_DO4  Digital Output  d652 D652_DO4 4
System Moduies D652_D05 Digital Output  d652 D652_DO5 5
& BASE D652_DO6  Digital Output  d652 D652_DO6 6
m user D652_DO7  Digital Output  d652 D652_DO7 7
D652_DO8  Digital Output  d652 D652_DOS 8
D652_DO3  Digital Output  d652 D652_DO39 9
D652_DO10 Digital Output  d652 D652_DO10 10
D652_DO11 Digital Output  d652 D652_DO11 1
D652_D012 Digital Output  d652 D652_DO12 2
D652_D013 Digital Output  d652 D652_DO13 13
D652_DO14 Digital Output  d652 D652_DO14 14
D652_DO15 Digital Output 4652 D652_DO15 15
DI4_DE Digital Input d652 D652_DI3 4
DI5_VONGBI Digital Input d652 D652_DI5 5
DI6_TRUC  Digital Input d652 D652_Di6 6

Budrc 2: Click chudt phai vao bang tin hiéu va chon New Signal. Sau d6 dién céc thudc tin tuong tu trén khai
béo trén tay day lap trinh vao bang va nhan OK. Luu y khong dugc tring dia chi Device Mapping
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=

@ 7 Request Write Access Name 'Vdue Information
b ' (&) Release Write Access Name Sensor_NAP Changed
Controller~ &8, Authenticate - ’ Type of Signal | Digital Input v | Changed
Access ' Assigned to Device L@__fg 'J Changed
i Mlelpl Signal Identification Label cam bien phat hien nap Changed
4 © 120508087 (120-508087) Device Mapping 10 e
¢ [l HOME Category
4§ Configuration Access Level
(=] Communication
| mlﬁsp;l Filter Time Passive (ms) ¢
(2 Man-Machine Communication Filter Time Active (ms) 0
(2 Motion
&) Evert Log Invert Physical Value © Yes
b a 70 Syltﬂ'll Q No
4 ] RAPID

4 %3 T_ROB1 (Program NewProgram

> Tao tin hiéu I/O hé thong (Start, Stop, Reset)

Buéce 1: Click vao 1/0 System va chon System Input

Service Port
4 €} 120508087 (120-508087)
[ HOME
4§ Configuration
(2] Communication
(2] Controlier
.l Man-Machine Communication
(=] Motion
{2] Event Log
b aVOSynem
4 ] RAPID
4 %3 T_ROB1 (Program NewProgramName))
Program Modules
4 () MainModule

trén khai bao trén tay day 1ap trinh vao bang va nhan

Access Level o

Cross Connection

Device Trust Level
DeviceNet Command
DeviceNet Device
DeviceNet Internal Device
EtherNet/IP Command
EtherNet/IP Device
Industrial Network

Route

Signal

Start at Main Continuous
D652 D2  Stop NA

Signal Safe Level
=3
ystem Outp

Bude 2: Click chudt phai vao bang tin hiéu va chon New System Input. Sau dé dién céac thudc tin tuong tu

OK.

7]

N/&

NA
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1. Xem tin hiéu 1/O
Budrc 1: Vao Inputs and Outputs

Production Screen

HotEdit

Inputs and Outputs

D 6 5° bo| Y&

Jogging

Production Window

Backup and Restore
Calibration

Control Panel
Event Log

FlexPendant Explorer

Program Editor = System Info
Program Data
f Log Off Default User @ Restart
Buéc 2: Nhan View va chon I/O can xem
a Inputs and Outputs
Most Common
Select an I/0 Signal from the list. 1/0 Buses
Name value Type I/O Units lJ
All Signals

Digital Inputs
Digital Outputs
Analog

Groups

Most Common
Safety Signals

Simulated Signals

. rF.
View
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|11, Phim tit I/O trén tay day \dp trinh
Trén tay day lap trinh c6 4 phim chirc ning dé tao tin hiéu tit cho robot khi 1ap trinh. Thir ty cac phim
duoc chi o trén tay day

Enable

Dé cai dit cac tin hiéu tit ndy can lam theo cac budc sau:
Budrc 1: Vao Control Panel, chon ProgKeys
/# control Panel

Name ‘ Comment 1to 10 of 10
Appearance Customizes the display

Supervision Motion Supervision and Execution Settings
FlexPendant Configures the FlexPendant system

@ I/0 Configures Most Common I/0 signals

@g Language Sets current language

% ProgKeys Configures programmable keys
Settings Sets Network, DateTime and ID

-M— Diagnostics System Diagnostics
@E’IQ Configuration Configures system parameters

@ Touch Screen Calibrates the touch screen

Bude 2: lva chon céc tin hiéu can tao phim tat va nhan OK
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Key 1 Key 2 Key 3 Key 4
Output @ Input System None

Type: Digital inputs:
1to6of1
l Input Y |diki_AcT
dik2_ACT
Allow in auto: dik4_ACT
I No w dik5_ACT
- Reset g : :‘
Control Panel - ProgKeys
Key 1 Key 2 Key 3 Key 4
‘ O Output © Input System € None
Type: Digital outputs:
O tout - 1to 6 of 24
utpu i doACT_K1
Key pressed: doACT_K11
Setto 1l v doACT_Ki2
Alow inaut: doACTkZ
No - doACT_K14
o doACT_K15 % *_\ ;
0K Cancel

IV.D# ligu, bién di ligu
IV.1. Kiéu di ligu

% VAR
Bién co thé gan gia tri moi trong qua trinh chay chuong trinh. Va s& quay lai gia tri ban dau khi chay lai
chuong trinh tir dau.
Vidu :
VAR num mint;

VAR num cherry := 100;
VAR bool TimeOut:=TRUE;
VAR string stBase:="Welcome”;
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% CONST
Bién c6 gia tri tinh va khong thé gan gia tri mai khi chay chuong trinh.
Vidu :
CONST string str:="ABB Robotics...”;
CONST robtarget homeOp:=[[1962.64, 334.13,-177.17],[0.420452,0.582636, -0.576927, 0.388473],[0,-
1,-1,0],[9E+09, 9E+09,9E+09,9E+09,9E+09,9E+09]];
<+ PERS
C6 thé thay ddi gia tri nhu bién khi chay chwong trinh, tuy nhién PERS s& van luu lai gid tri méi, ca khi
chuong trinh chay lai tir dau
Vidu :
PERS bool dirty:=FALSE;
PERS num nCouther:=0;
IV.2. Kiéu bién
- Bool: gia tri TRUE/ FALSE
- Num: gi4 tri s6 thuc
- String: gia tri chudi
- Length: d6 dai chudi
IV.3. Khai bdo bién
Bién toan cuc: 1a két qua ctia bién c6 thé dung cho tat ca cac chuong trinh trong robot (chwong trinh con,
chuong trinh ngit...) va phai dugc khai bao trudc chuong trinh chinh
Bién cuc bo: 1 két qua cta bién chi dung trong mot chuong trinh duy nhét (bién dung trong chuwong trinh
con, bién dung trong vong lip) va dugc khai bao trong doan chuong trinh do,
> Céch khai bao bién:
Var num x:=0;
PERS num Vit2_x:=0;
PERS string X2_Data:=" ";
VAR bool Camera_data:=TRUE;
V. Cic I¢énh diéu kign Wait, If-Then, Test-Case, While-Do, For-To
111.1. Lénh Wait
Chuong trinh s€ dung lai khi gap 1énh nay. Dung mdt khoang thoi gian hay dgi mat tin hi€u, mot ham,. ..
néu thoa diéu kién thi s& chuong trinh s& chay qua Iénh tiép theo.
- WaitDI: doi ti hiéu DI
WaitDI <bién>,<gid tri>;
VD: WaitDI SS_nap,1;
WaitDI SS_nap,0;
- WaitDO: doi ti hi¢u DO
- WaitTime: doi mot khoang thoi gian (tinh bang gidy)
VD: WaitTime 0.5;
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111.2. Lénh If-Then
Lénh kiém tra diéu kién. Khi gap 1énh nay, chuong trinh s& kiém tra cic diéu kién (tin hiéu, bién, ham..)
néu thoa maén thi s& thuc hién cac 1énh bén trong no.
IF <diéu kién dang>THEN
< cac 1énh>
ELSEIF <diéu kién dung-trir cac diéu kién da co>
<cac lénh>
ELSE (céac diéu kién con lai)
<cac lénh>
ENDIF
111.3. Lénh Test-Case
Tuong ty nhu 1énh If-Then véi nhiéu diéu kién khac nhau. Khi d6 co thé thay doi gia tri Case. Néu gia tri
Case tring véi gia tri bién thi n6 sé thuc hién chwong trinh trong Case do.
TEST <bién>
CASE <gia tri 1 cta bién >
<cau lénh>
CASE <gia tri n cta bién >
<cau lénh>
DEFAULT: (cac gia tri Case con lai)
<cau lénh>
ENDTEST
111.4. Lénh While-Do
Duing dé 1ap lai mot doan chuwong trinh. Khi diéu kién sai thi s& thoat vong lap.
WHILE<diéu kién dung>DO
<cau lénh>
ENDWHILE
I11.5. Lénh For-To
Dung dé lap lai mot doan chuong trinh. Khi hét s6 lan 1ap lai da thiét 1ap thi s& thoat vong lap.
FOR<bién>FROM<gia trj ddu>TO<gia tri cudi>DO
<cau lénh>
<bién>:=<bién> +1;
Hodc <bién>:=<bién> -1;
ENDFOR
Chu y: Bién trong vong lap For-To khong can phai khai bao, day 1a bién cuc b chi chay trong vong For-To
IIL.5. Cac l¢nh khdc
e Lénh Start
Start duoc dung dé tiép tuc chuong trinh
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Start;

e L¢nh Stop

Stop duoc ding dé tam ding chuong trinh

Stop;

e [énh EXit

Exit dugc dung dé dimg chuong trinh

Exit;

e Lénh TPWrite

TPWrite duoc ding dé ghi dong chit 1én man hinh tay day
TPWrite “string ”;

Dong chir s& duoc ghi ti da 80 ky tur

e [.énh TPErase

TPErase dugc dung dé xoa toan bo dong chir 1én man hinh tay day
TPErase;

V1.Viét chwong trinh di chuyén robot kém diéu kién (cam bién, Start, Stop..)
Viét chwong trinh khi nh4n Start robot s& di chuyén di tir diém A dén diém B rdi dén diém C. Robot chi
1ap lai di chuyén trén khi c6 tin hiéu Cam Bién murc cao. Khi nhan Stop robot s& ding lai, nhan Start robot
s& chay tiép. Nhan Stop rdi nhdn Reset sau d6 nhin Start dé robot chay lai chuwong trinh tir dau.
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< Thiét 1ap khai bao 1/0 robot: xem ban v€ dién tram robot dé xac dinh dang tin hiéu cam bién, nat nhan
tuong ung véi dia chi Input ctia robot

Vidu:

SS_Tray: twong ng v&i cam bién phat hién

Cac tin hiéu hé théng Start, Stop, Reset dugc khai bao theo hudng dan muc I

% Chuong trinh robot

21 PROC main () I:D:lﬁA
22 VelSet 100, 5000;

23 AccSet 50, 100;

24 MoveL A, v200, z0, toolO;
25 MoveL B, v100, z0, toolO;
25 Movel. C, v300, z0, toolO;
27 WaitDI SS Tray, 1;

28 ENDPROC

29 | ENDMODULE

I

o,

¢ Giadi thich chwong trinh:

Sau khi nhan nat Start trén panel, robot s& di chuyén vé diém Home va chay dén diém A, B, C sau d6
dirng lai doi tin hiéu SS_Tray. Khi cam bién SS_Tray 1én murc High (1) thi robot qua lai diém A r6i di chuyén
dén B, C va dimg sau d6 lai kiém tra tin hiéu SS_Tray, néu muc High thi tiép tuc chu trinh 1én, con mirc Low
(0) thi s€ durng lai doi tin hiéu 1én mrc High.

Nhén Stop robot s& dimng lai ngay 1ap tirc. Mudn robot chay tiép tuc thi nhan Start. Néu mudn robot chay
lai tir ddu sau khi nhan Stop thi nhdn Reset va nhan lai Start, robot s& chay lai chuong trinh bat dau viéc tro
vé diém A
+ Chuwong trinh robot dung Iénh While

 Configuration 3 CONST robtarget pl@:=[[16@.0€,-80.00,615.88],[
= 4 TASK PERS tooldata tooll:=[TRUE,[[@,@,8],[1,@,
| Bvent Log 5 TASK PERS wobjdata wobjl:=[FALSE,TRUE,"",[[@,@
& 1/0 System & CONST robtarget A:=[[168.80,-50.08,515.80], 0.
4 [ RAPID 7 CONST robtarget B:=[[188.00,-30.00,615.00],[@.
4 %34 T_ROB1 8 CONST robtarget C:=[[168.80,50.80,615.88],[8.7
Program Modules 9
A i Madule1 18 [ PROC main()
= 11 velSet 180, 500;
=] main N
P 12 AccSet 58, 108;
%4 13 Movel A, v288, z@, toold;
& BAse 14 Movel B, v188, z8, toold;
I@USET 15 Movel C, v3@®, z8, toold;
16 E WHILE S5_Tray<>1 DO
17 WaitTime @.2;
18 ENDWHILE
19 ENDPROC
26 ENDMODULE

r o

Chu y: Dé thuan tién cho viéc lap trinh, khuyén nghi nén 1ap trinh trén méy tinh sau d6 d6 chuong trinh
xudng robot. Trudc khi viét chwong trinh trén may tinh can yéu cau truy cap vao robot.
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Bai 6: Két hop tin hiéu 1/0 trong di chuyén robot
I. Lénh Set
Dé xuit mot tin hiéu ra cdng Output cia robot hodc dit gia tri bién trong chwong trinh 1én muc 1. Tin hiéu
Output nay c6 thé 1a tin hiéu s6, ham, bién,...
Set <bién>; (mdc dinh bién nay dwoc dwa lén mirc 1)
SetDO <Bién>,<Gid tri>;
Trong do:
Bién: C6 thé 1a tin hiéu output hodc bién chuong trinh
Gia tri: 0 hodc 1, ¢6 thé chon High hodc Low
Vao Add Instrucion chon Set

21 b i
1/0 e
22 PROC main () /\
23 VelSet 100, 5000; AliasIO AliasIOReset
24 LocSet 50, 100; InvertDO IOBusStart
23 MoveL A, v200 . zO|| pgusstate IODisable
26 Movel B, leODD
IOEnable PulseDO
27 Mowvel. C, v300 ) z0
28 Set XL FKep; Reset mLH
239 SetDO XL Kep, 1; |[|SetA0 SetDO
30 ENDPROC
31 |ENDMODULE <-- Previous Next --=
Add hd . 4  Modify Hide
Instruction Edit Debug Position Declarations
Vao Add Instrucion chon SetDO
20 . 7 9
1/0 E
23 PROC main ( ) AliasIO AliasIOReset
23 VelSet 100, 5000 ;|| Invertbo IOBusStart
24 AccSet 50, 10Q; IOBusState IODisable
25 MoveL A, w200
IOEnable PulseDO
z6 MoveL B, w100} z0
27 MowveL C, w300, =z0 Reset Set
28 SetDO XL Kep, 1; |IKsid SetDO
29 ENDPROC
30 |[ENDMODULE <-- Previous Next --=>
Add hd . A  Modify Hide
Instruction Edit Debug Position Declarations
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4

Chi v: Dbi véi truong hop didu khién xi lanh. C6 2 loai didu khién tiiy vao loai van dién tir diéu khién xi
lanh.
< Van dién tir tac dong don (phan hdi bang lo x0):
Set Xilanh_Kep; xi lanh kep
SetDO Xilanh_Kep, 0;  xi lanh nha
<+ Van dién tir tac dong kép (tac dong 2 dau):
Set Xilanh_Kep; xi lanh kep
SetDO Xilanh_Kep, 0;  tit tin hiéu xi lanh kep trén van dién tir
SetDO Xilanh_Nha, 1;  xi lanh nha
SetDO Xilanh_Nha, 0; it tin hiéu xi lanh nhé trén van dién tir
% Khong thé diéu khién van dién tir néu tic dong dién ca 2 diu van
Il. Lénh Reset
Dé xuat mot tin hidu ra cong Output ctia robot hodc dat gia tri bién trong chuong trinh xuéng murc 0. Tin
hiéu Output nay c6 thé 1a tin hi¢u sd, ham, bién,...
Lénh Reset co thé thay thé cho 1énh SetDO xuéng murc 0 cua tin hi¢u
Reset <bién>:
SetDO Xilanh Nha, 0; hodc Reset Xilanh Nha;
I11. Viét chwong trinh robot kep Vit tir A va thd vao vi tri B
> Yéu ciu viét chwong trinh cho robot s& kep vt tir vi tri A b6 sang vi tri B va Lip lai lién tuc
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% Trong chuong trinh ndy, can thém diém A2, B2 dé robot di chuyén khong bi va cham.
Diém A2: diém phia trén diém A theo tryc Z
Diém B2: diém phia trén diém B theo truc Z

» Chuong trinh robot

u Evert Log 5 LUNS| robtarget plé:=||Llbb.dH, 50,068, b1, 86 |, 8. /8,087, -1,/
. & TASK PERS tooldata tooll:=[TRUE,[[@,®,8],[1,@,8,8]],[®.58,[¢
& 1/0 System 7 TASK PERS wobjdata wobjl:=[FALSE,TRUE,"",[[@,@,0],[1,8,0,8]]
4 [JRAPID 8 CONST robtarget A:=[[16@.88,-30.08,320.80],[8.767187,-1.7717
4 %3 T_ROB1 ] CONST robtarget B:=[[128.88,-80.80,615.088],[8.7871087,-1.7717
Program Modules 18 CONST Fobtarget AZ::[[lEﬁ.B@,—SB.B@,SB@.@B],[B.?@?l@?,—l.??]
4| ) Module 11 CONST robtarget B2:=[[120.8@,-88.08,500.80],[0.707187,-1.771
=] main 12 | CONST robtarget C:=[[168.88,-80.80,615.88],[8.7871087,-1.7717
13 R e e e L R L L)
System Modules .
@ BASE 14 E PROC main()
15 Velset 1le@, S000;
@”53 16 Accset 58, 1lee;
17 Movel A2, v2ee, zé, tool®;
18 Movel A, vles, z@, tool®;
13 WaitTime ©.5;
2@ Set XL_Kep;
21 WaitTime ©.5;
22 Reset XL_Kep;
23 Movel A2, v2ee, z@, tool@;
24 Movel B2, v2ee, z@, tool@;
25 Movel B, vlee, zé, tool@;
26 WaitTime @.5;
27 Set XL_Nha;
28 WaitTime @.5;
29 Reset XL _Nha;
38 Movel B2, v2ee, zé, tool@;
31 | ENDPROC
2 ENDMODULE]
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» Giai thich chwong trinh
Khi chay chuong trinh, robot di chuyén dén vi tri A2 va dén A. robot dung lai 0.5s dé 6n dinh vi trf rdi
tién hanh kep vat. Sau khi kep 0.5s robot di chuyén 1én lai diém A2 dé tranh va cham rdi di chuyén dén B2 va
B. sau 0.5s robot tha vat xuéng va di chuyén lai v& vi tri B2 dé tranh va cham roi qua vé vi tri A2 tiép tuc 1ap
lai chu trinh
% C06 thé thay thé cac 1énh Wait 0.5s doi xi lanh kep, nha bang cach doi ti hiéu cam bién trén than xi lanh.
% Kiém tra cam bién trén than xi lanh 13 yéu cau bat budc trong cong nghiép. vi hé thdng chay can biét chinh
xac xi lanh dang ¢ trang thai nao dé thyc hién cac 1énh tiép theo. Lénh Wait s€ lam robot chay sai chuong
trinh do anh hudng ctia van tiét luu trén xi lanh.

4 ] RAPID 7 CONST robtarget ple:=[[16@.80,-50.00,615.00],[8.787187,-1.77177E-7

4 %4 T_ROBT g TASK PERS tooldata tooll:=[TRUE,[[@,@,0],[1,2,2,8]],[2.58,[@,8,8],

Proaram Modules 9 TASK PERS wobjdata wobjl:=[FALSE,TRUE,"",[[@,2,8],[1,2,8,0]],[[@.2

4/ ] Modue1 18 CONST robtarget A:=[[166.6@,-30.00,326.60],[8.7087187,-1.77177E-7,-

=] main 11 CONST robtarget B:=[[126.6@,-30.08,615.60],[#.767187,-1.77177E-7,-

| =man 12 CONST robtarget A2:=[[160.88,-36.08,560.00], [0.707167,-1.77177E-7,

et 13 CONST robtarget B2:=[[120.88,-30.08,500.00], [0.787167,-1.77177E-7,

{]BAsE 14 : 86 77E-7, -
]@user 15 ! *

16 [ PROC main()
17 VelSet 108, 50600;

13 AccSet 58, 188;

19 Movel A2, v2ee, ze, toole;

28 Movel A, vliee, ze, toole;

21 WaitTime 6.5;

22 Set XL_Kep;

23 WaitDI 55 _Kep,1; !LUC NAY DE CHAC CHAN LA XI LANH DA KEP VAT
24 Reset XL_Kep;

25 Movel A2, w288, z8, tool8;

26 Movel B2, w288, z8, toole;

27 Movel B, v1e8, z@, toole;

28 WaitTime ©.5;

29 set XL_Nhaj

38 WaitDI SS_Nha,1l; !LUC NAY DE CHAC CHAN LA XI LANH DA NHA VAT
31 WaitTime @.5;

32 Reset XL_Nha;

33 Movel B2, v2@e, 8, tool@;

34 ENDPROC

35 ENDMODULE

Dbi v6i chuong trinh nay, néu khong c6 khi cip cho xi lanh thi hé thong s& dimg lai vi tin hiéu cam bién
trén than xi lanh khi kep va nha khong c6. Vi vay s& biét dugc 161 hé thong cap khi.
Chii y: Can viét chwong trinh reset tin hi¢u Output, Bién dir liu trwéc khi robot chay chwong trinh
chinh nham tranh 1i chwong trinh
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b &= 1/0 System 15 |_ VAR num n:=8;
4 Ij RAPID 16 R

a &éIT ROB1 17 B PROC main()
Pro_glam Modules 18 Velset 106, 5600;
19 AccSet 50, 186;

“ @ Madule 2@ ! chuong trinh chay 1 lan duy nhat

=] main 21 &I WHILE n=@ DO
System Modules Reset XL_Kep;
@ BASE Reset XL_Nha;
7] user WaitTime @.2;
Set XL_Nha;
WaitTime 8.2;
Reset XL_Nha;
n:=n+l;
ENDWHILE
Movel A2, v288, z8, tool@;
Movel A, v1ee, z@, tooll;
WaitTime @.5;
Set XL_Kep;
WaitDI SS_Kep,1l; !LUC NAY DE CHAC CHAN LA XI LANH DA KEP VAT
Reset XL_Kep;
Movel A2, w288, z8, tool@;
wa— 1

I T T I

I I = S (R WY I X R -~ = = < T B« YR [ S WYy X

Jo Ll Ll L L L L R BRI R RD PRI R PR3 R

» Gidi thich chwong trinh
Vi doan chuong trinh nay, c6 thé reset xi lanh vé trang thai dang nha va tit hét cac tin higu diéu khién
trén van dién tir. Do d6 khi vao chwong trinh robot s& biét duoc trang thai ban d4u cia xi lanh
= PJi v6i chwong trinh muc II, robot sé di chuyén kep vit tir A bé sang B lién tuc khong can biét & vi
tri A ¢6 vt hay khong. Chwong trinh & muc tiép theo sé khic phuc 16i trén
IV.Viét chwong trinh robot kep Vit tiv A va thd vao vi tri B dwa vao cam bién
> Yéu ciu viét chwong trinh cho robot s& kep vt tir vi tri A b6 sang vi tri B chi khi O vi tri A c6 vat.
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> Tuong tu bai tip muc IT nhung trong bai tip niy s& dung cam bién trén tool kep robot kiém tra vat tai vi

tri A. Can thém diém kiém tra vat dya vao khoang cach cam bién trén tool robot.

» Chuong trinh robot

4 ] RAPID
4 %34T _ROBI1
:-_.: gram 'I‘: dules

4 [T Module

main

odules

S5 vV
41 BASE

@ user

» Giai thich chwong trinh

23

[N ]
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=l C

2 R
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e
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49

58

CONST
CONST
CONST
CONST
CONST

robtarget A:=[[168.08,-80.80,320.00],[0.707167,-1.77177E-7,-5.98588
robtarget B:=[[1208.08,-80.80,615.00],[0.707187,-1.77177E-7, -5. 98588
robtarget A Check:=[[160.80,-86.06,500.80],[0.787187,-1.77177E-7,-5
robtarget B2:=[[120.80,-8@.0@,500.08],[#.707167,-1.77177E-7,-5.9658
robtarget C:=[[168.08,-80.80,615.00],[@.7071687,-1.77177E-7, -5. 98588

VAR num n:=8;

| e e

::::: ¢ o o o o o S o o S o o S o o S o o S o o S o o o o o o o o o o S e

PROC main()
velset 188, 5808
AccSet 50, 108;
! chueng trinh chay 1 lan duy nhat
WHILE n=@ DO

Reset XL_Kep;
Reset XL_Nhaj;
WaitTime @.2;
Set XL_Nha;
WaitTime @.2;
Reset XL_Nha;
n:=n+l;

ENDWHILE

Movel A Check, wv2ee, z@, toole;
IF 55_Tool=1 THEN

Movel A, vle®, z6, tool@;

WaitTime 8.5;

Set XL_Kep;

WaitDI 55 _Kep,1l; !'LUC NAY DE CHAC CHAN LA XI LANH DA KEP VAT
Reset XL_Kep;

Movel A Check, v2ee, ze, toole;

Movel B2, v2@@, z8, toole;

Movel B, wvilee, ze, toole;

WaitTime ©.5;

Set XL_Nhaj;

WaitDI S5 _Mha,l; !LUC NAY DE CHAC CHAN LA XI LANH D& NHA VAT
WaitTime ©.5;

Reset XL_Nha;

Movel B2, v2ee, z8, toole;

ENDIF

ENDPROC
ENDMODULE

Khi chay chuong trinh, robot di chuyén dén vi tri A _Check va kiém tra cam bién trén tool. Néu c6 vat tai

vi tri A thi robot s€ di chuyén dén A. robot dung lai 0.5s dé 6n dinh vi tri roi tién hanh kep vat. Sau khi kep

0.5s robot di chuyén 1én lai diém A2 dé tranh va cham rdi di chuyén dén B2 va B. sau 0.5s robot tha vét xuéng

va di chuyén lai vé vi tri B2 dé tranh va cham rdi qua vé vi tri A Check tiép tuc kiém tra vat tai A. Néu khong

c6 vat thi robot s& dung yéu tai d6 dén khi c6 vt thi robot s& di chuyén gap tha vat tir A sang B
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Bai 7: Chwong trinh con trong robot
I. Tao chwong trinh con

Copy doan chuong trinh chinh roi Paste vao vi tri mudn dé chuong trinh con. Sau d6 sira lai tén chuong
trinh ta dwoc chuong trinh con. Chuong trinh con c6 thé dé phia trén hodc dudi chuong trinh chinh

l,s !***********************

17/ ®  PROC main 1B P m——
se = PROC main() v 17 E EF:E-I: n'aid

51 5@ [ PROC Reset Output()
;,3_ NH;;Ee:_iLEEEPi 51 Reset XL_Kep;
54 Reset XL _Nha; 52 Reset XL_Nha;
55 WaitTime @.2; 53 WaitTime @.2;
56 Set XL _Nha; 54 Set XL_Nha;
: et i 55 WaitTime @.2;
59 ni=nel; 56 Reset XL_Nha;
T ENDWHILE 57 ENDPROC

B ENDPROC 58 NDMODULE

52 ENDMODULE

Il. Goi chwong trinh con
» Trén tay day man hinh
Budce 1: Vao Add Instruction chon ProcCall

— | : ! Manual Guard Stop 3
— v HAUNP St d x
ik opped (Speed 100%)
u.EI <MNo named program> in T_ROB1/Modulel/main
Tasks and Programs W Modules v Routines h 4
17 PROC main () Co Y A
18 VelSet 100, 5000; L
19 AcocSet 50, 100; c IF
= om
20 ! chueong trinh chay 1 lan pa
21 WHILE n=0 DO FOR IF
z2z n:=pgaN -
53 ENDWHILE MoveAbs] MoveC
24 L e 1| Movel Movel
25 MoveL A Check, w200, , 1
28 IF S8 Tool=1 THEN ProcCall Reset
27 Movel. A, v100, z0, tog
. . RETURN Set
za WaitTime 0.5;
zg Set XL Kep;
30 WaitDI 55 Kep,1l; C <-- Previous MNext -->
31 id Resat X1, Ken: 5 5
A hd . . 4 Modi Hide
. Edit Debug . fy .
Instruction Position Declarations
1 R{m‘,l-'\
n B
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Buéc 2: Chon chuong trinh con can goi va nhén OK.
hodc dudi dong I¢nh trude do.

Thong bdo hién xac nhan lga chon chén vao trén

— v @3 Manual Guard Stop 3] x
— Yy HAUNP Stopped (Speed 100%)
Add Instruction - Procedure Call
Select a procedure to add to the program. Active filter:
1to 2 of 2
main Reset Output
g °
oK Cancel
1 RDB_}_\
A @
A r s
» Trén may tinh
(=] main 17 B PROC main()
[E] Reset_Output 18 Velset 108, 5080;
System Modules 19 AccSset 58, 1@e;
@BﬂSE 28 ! chuong trinh chay 1 lan duy nhat
) user 21 H WHILE n=@ DO
. 2z utput;
23 T=RTIT
24 | ENDWHILE
25 D s
26 Movel A_Check, v2@e, z8, tool@;
27 o IF S5_Tool=1 THEN
28 Movel A, vlee, z@, toole;
29 WaitTime @.5;
e Set XL_Kep;
31 WaitDI S5 _Kep,1l; !LUC NAY DE CHAC CHAN LA XI LAMH DA KEP VAT
32 Reset XL_Kep;
33 Movel A_Check, v286, z8, tool®;
34 Movel B2, w288, z8, toole;
35 Movel B, vlee, z@, toole;
36 WaitTime @.5;
37 Set XL_Nhaj
38 WaitDI S5 _Nha,l; !LUC NAY DE CHAC CHAN LA XI LAMH DA NHA VAT
39 WaitTime @.5;
48 Reset XL_Nha;
41 Movel B2, w288, z8, toole;
42 ENDIF
4398 [ ENDPROC
44 = PROC Reset_Output()
45 Reset XL_Kep;
45 Reset XL_Nhaj
47 WaitTime 8.2;
438 Set XL_Mha;
49 WaitTime 8.2;
58 Reset XL_Nhaj;
51§ | ENDPROC
52 ENDMODULE
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Chu y: C6 thé goi nhiéu chwong trinh con trong chwong trinh con. Cac chwong trinh con c6 thé 1ong

vao nhau.

I11. Viét chwong trinh robot ding chwong trinh con
> Yéu ciu viét chwong trinh con doan chwong trinh kep-tha vét cho robot theo yéu ciu ciia muc III

Bai 6
* Chuong trinh robot

(KL

UL BTL L= | TSROy TOVD T LWL o LD |y [T AT LW T A LL [y Ly

4 2 Moduel 12 CONST robtarget A_Check:=[[1.5188,-88,-16262.1548],[@.78711,0,8,8.70711]
13 CONST robtarget B2:=[[-38.4312,-80,-10262.1548],[@.7@711,8,8,8.70711],[1
=| main 14 CONST ’Cbta’get C:=|:|:153,'B'B-J -SG,’&B}EIS,&E]J[G, Jarle7,-1.77177E-7,-5.985¢

15 VAR num n:=8;
'3'-'3t'3|'l1 l‘-]-_--:lu|-33 _E !***********************************************************
*@BME 17 B PROC main()
@user 18 VelSet 198, 50680;
19 AccSet 58, 168;
20 ! chueng trinh chay 1 lan duy nhat
21 [= WHILE n=8 DO
22 Reset Output;
23 ni=nt 3
2 ENDWHILE
25 D ittt s st aa s
26 Movel A Check, v2ee, z@, toocld;
27 k= IF 55 Tool=1 THEN
28 Kep_Tha_Vat;
29 ENDI
38 ENDPROC
31 QE PROC Reset Outpu
338 PROC Kep_Tha_Vat()
48 Movel A, v1es, z8, tooll;
41 WaitTime @.5;
42 Set XL_Kep;
43 WaitDI 55_Kep,1; ILUC NAY DE CHAC CHAN LA XI LANH DA KEP VAT
44 Reszet XL_Kep;
45 Movel A Check, v2ee, ze, tool@;
45 Movel B2, v2@@, 8@, toole;
47 Movel B, vlea, z@&, tooll;
48 WaitTime @.5;
49 Set XL_Nha;
58 WaitDI SS_Nhail,' ILUC NAY DE CHAC CHAN LA XI LANH DA NHA VAT
51 WaitTime @.5;
52 Reset XL_MNhaj;
53 Movel B2, wv28a, z@, toold;
54 ENDPROC
55 END#MODULE

Sau khi nhan Apply All dé &6 chuong trinh xuéng robot, trén cdy thu muc Modulel s& ty dong thém danh

sach céc chuong trinh con
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Bai 8: Tao mit phing lam viéc méi
I. T@o mdt phang mgi

- Tao kha ning c6 thé dich chuyén khu vic lam viée (vi du nhu bo ga 13p) ma khong can thay d6i chuong

trinh

- Gitp dé dang st dung chuong trinh di tao. Khi robot khac 1am viéc v6i workplace khac, chi can thay d6i

workobject, khong can thay ddi chwong trinh.
Budc 1: Vao Program Data

HotEdit

B3
Inputs and Outputs e
Jogging }4

¢]

Production Window

5° fo 19 IS

Program Editor

Program Data

miel (i
hi

f Log Off Default User @

Backup and Restore
Calibration

Control Panel

Event Log
FlexPendant Explorer

System Info

Restart

AN

Buéc 2: Chon wobjdata. Néu khong c6 thi chon View — All Data Types rdi lwa chon wobjdata

g

Scope: RAPID/T_ROB1

Change Scope

1togofg

cdock loaddata num
robtarget signaldi signaldo
tooldata wobjdata
s
Show Data View

Buére 3: Dat tén mit phiang ¢ 6 Name. Chon Global & muc Scope dé khai bao toan cuc. Sau d6 nhin OK
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% MNew Data Declaration

Data type: wobjdata Current Task: T_ROB1
Name: wobjl
Scope: Global hd
Storage type: Persistent hd
Task: T_ROB1 v
Module: Modulel v
Routine: <None> .
Dimension: <None> w

Initial Value 0K Cancel

Buéc 4: Chon mit phang va nhan Define dé tao thong s6 cho mit phang
#4 Data of type: wobjdata

Active filter:
Select the data you want to edit.
Scope: RAPID/T_ROB1 Change Scope
Name | Value | Module | 1to2of 2
wobjo [FALSE, TRUE,"",[[0... BASE Global

Delete
Change Declaration

Change Value

Copy
Define
r . - =
New... Edit Refresh  “lew Data
Types
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Bude 5: Chon 3 diém can tao véi 2 diém trén truc X theo chiéu duong tir X1 dén X2 va 1 diém trén truc Y.
Diém X1 co thé khong triung véi gde tao do ciia Work Object sau d6 nhan Modify Position twong tng véi méi
diém. Chu y Active tool s& hién thi tool tao Work Object. Lua chon tool ¢ tab Jogging.

Z X1
Y
X2
£ Program Data -> wobjdata -> Define
Work Object Frame Definition
Work object: wobj1 Active tool: tooll

Select a method for each frame, modify the positions and tap OK.

User method | 3 points w Object method |No Change w
Point Status 1to3of 3
User Point X 1 -

User Point X 2 -

User Point Y 1 -

- Modify

Position 42 Cancel

Positions

Buéc 6: Sau khi tao xong 3 diém thi nhian OK. Robot s& hién thi sai s6 tao Work Object
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2 Program Data -> wobjdata -> Define - Work Object Frame Definition

Calculation Result
Work object: wobjl

Tap OK to confirm the result or Cancel to redefine the source data.

3to8ofg

Y: -3.0554E-11 mm % /\

Z: 367.2 mm

Quaternion 1 1

Quaternion 2 0

Quaternion 3 0

Quaternion 4 -2.11070378952627E-08 %\/

0K Cancel

Il. Thay doi mdat phang lam viéc ciia robot
> Tao diém trén mit phing lam viéc méi
Buéc 1: Chon Tool lam viéc va mat phang 1am viéc (Work object) ctia robot trong tab Jogging

£ Jogging
— Tap a property to change it — Position y on
Positions i : WorkObiject
Mechanical unit: ROB_1... )EEI one 1 cuur_23;E4B1emm
Absolute accuracy:  Off Y: 0.30 mm
z: -191.99 mm
Motion mode: Linear... ql: 0.00000
. . q2: 0.00000
Coordinate system: Base... a3: -1.00000
Tool: tooll... q4: 0.00000
Work object: wobjl... Position Format...
Payload: loado... ~Joystick directions
Joystick lock: None...
Increment: None... XY Z
Align... Go To... Activate...
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Buwoc 2: Di chuyén robot dén vi trf can tao diém trén mat phéng lam viéc
Budrc 3: Vao Program Data chon robtarget dé tao diém. Toa d6 diém cua diém nay s€ ung véi hé toa do lam
viéc (work object) va tool 1am viéc da chon.

Scope: RAPID/T_ROB1 Change Scope
Name | Value | Module 1to 7 of 7|
A [[443.72,0,367.2],[... Modulel Global
A_Check [[-0.01,0.3,0.39])[2... Modulel Global
B [[443.72,213.8,367... Modulel Global
B2 [[443.72,213.8,462... Modulel Global
C [[160,-80,615],[0.7... Modulel Global
Home [[301.99,0,558.01]... Modulel Global
p10 [[160,-80,615],[0.7... Modulel Global
* New... Edit - Refresh \Tf;i:sﬂata

Trong trudng hop nay, diém A_Check co toa d6 X=-0.01, Y=0.3, Z=0.39 so v&i hé toa d6 vira tao (wobjl)
va tooll.
> Thay d6i mit phiang 1am viéc méi ma khong can set lai diém da tao trén mét phang cii.
Chuong trinh robot di chuyén 4 diém trén mat phang Plane_1. Dé di chuyén lai vi tri 4 diém méi twong
g voi 4 diém trén miat phang Plane_1 thi thyc hién cac budc sau:
9

home
wpl

wp2
wp3

Plane_1

Plane_2
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Bwée 1: Tao mot mat phéng lam viéc médi wobj2

Buére 2: Thay ddi mit phiang di chuyén trong 1énh Move bang cach thay ddi cau 1énh

MoveL A_Check ,v100, z0, tool1\wobj:=wobj2;

Buéc 3: Chay kiém tra chuong trinh robot theo mat phéng lam viéc vira tao

Chii y: Toa dd ciia diém khi thay ddi work object thi toa dd méi s& ing véi work object dé

Vi du: Diém A_Check c6 toa d6 X=-0.01, Y=0.3, Z=0.39 so véi hé toa d6 wobj1l

Néu dung 1énh thay ddi work object thi toa d6 cua diém A_Check ciing sé& co toa do X=-0.01, Y=0.3, Z=0.39
nhung so v&i wobj2 (diém A s& c6 vi tri méi theo hé toa d6 X2, Y2, Z2 ciia wobj2)

Z2

X2

X

= Luu y khi thay d6i work object, phai chic chin rang toa dd ciia cac diém cii ing v6i work object

méi phai nam trong ving hoat dong ciia robot.
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Bai 9: Tao TCP robot

Khi hé toa do tool can lam viéc khong trung vi hé toa do tool mac dinh cta robot, ta can tao TCP méi cho
tool.

Toa TCP nham giam thoi gian tao lai diém lam viéc khi thay TCP méi khi toa do diém lam viéc khong
thay doi.

Toa dd TCP ¢6 thé dugc thiét lap bﬁng cach di chuyén robot quanh mét diém véi it nhat 3 gbc do khac
nhau. Sau khi tao xong thi robot tu tinh toan ra hé toa do TCP mdi cho robot.

y

TCP1

I. Tao TCP mgi
Budc 1: Vao Program Data
Buéc 2: Chon tooldata. Néu khong c6 thi chon View — All Data Types r6i lya chon tooldata

1to 8 of 8
clock loaddata num
robtarget signaldi signaldo
tooldata wobjdata
il
Show Data View
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Budrc 3: Dit tén tool & 6 Name. Chon Global & muc Scope dé khai bdo toan cuc. Sau d6 nhan OK

Data type: tooldata Current Task: T_ROB1
Name: |t00|1
I Scope: l Global -I v
Storage type: Imt v |
Task: T _ROB1 v
Module: Modulel v
Routine: <None> .
Dimension: <Nohe> v ‘
Initial Value OK Cancel

Budc 4: Chon tool sau do vao Edit chon Chane Value
/4 Data of type: tooldata

Active filter:
Select the data you want to edit.
Scope: RAPID/T_ROB1 Change Scope
Name | Value | Module | 1to2of 2
tool0 [TRUE,[[0,0,0],[1,0... BASE Global
toolt  [TRUE[[8440GSE.. Modulel  Global
Delete

Change Decdlaration

Change Value

Copy
Define
e w H
New... Edit Refresh }"E“' Data
ypes

Buéc 5: Dién trong luong tool vao 6 mass va tim trong luong tool vao gia tri x, v, z (toa do nay tinh trén phan
mém Robot Studio) réi nhan OK. Toa dd trong tam tool co tac dung gitp robot biét va di chuyén dau tool robot
muot hon. Néu khéng tinh toan duoc thi khong can phai nhap thong sb vao.
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Name ‘ value | Data Type 13 to 18 of 26
tload: [0.85,[0,0,0],[1,0,0,0],... loaddata ﬁ A
mass := 0.85 num

Coqg: [0,0,0] pos

X:i= 0 num |
Vi 0 num

Z:= 0 num gv

Undo 0K Cancel

Budc 6: Chon tool va vao Edit nhan Define dé tao thong sb cho tool

Scope: RAPID/T_ROB1

| Change Scope

A.

New...

Name ‘ Value | Module | 1to 2 of 2
tool0 [TRUE,[[0,0,0],[1,0... BASE Global

Delete

Change Dedaration

Change Value

Copy

Define

View Data

w
Edit Refresh

Types

Buéc 7: Tao 3 hodc 4 diém dau tool quanh mét diém bat ki v6i cac goc nghiéng khac nhau. Sau d6 nhan
Modify Position twong tmg véi mdi diém.
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Tool Frame Definition
Tool: tooll

Select a method, modify the positions and tap OK.

Method: TCP (default orient.) u No. of points: |4 v

TCP (default orient.)
TCP &7

1to4of 4

Point

Point 1
Point 2
Point 3 -
Point 4 -

TCP & Z, X

Modify
Position

T_ROB1 ) : ROB_1
(s o e Y Y. %

TCP: Tao TCP véi hudng cua cac truc X, Y ,Z mac dinh

TCP & Z: Tao TCP v6i hudng cua truc Z tu chon

TCP & Z, X: Tao TCP véi hudng cua tryc Z, X tu chon

Thay dbi s6 diém tao & No. of points

Buéc 8: Sau khi tao xong 3 diém thi nhan OK. Robot s& hién thi sai s6 tao Tool. Max Error <0.05 14 dat yéu

cau

s
Positions 0K Cancel

3 Program Data -> tooldata -> Define - Tool Frame Definition

Calculation Result
Tool: tooll

Tap OK to confirm the result or Cancel to redefine the source data.

1to 6 of 7
Method P
Max Error 0.0002797184 mm
Min Error 7.37515E-05 mm
Mean Error 0.0002040297 mm
X: -8.44068E-05 mm
Y: -0.0001149276 mm gv
0K Cancel
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4+ C0 thé kiém tra lai tool béng cach dua dau tool dén vi tri vat nhon va quay tool robot theo tool vira tao

bang céc thiét 1ap sau. Néu xoay quanh dau tool khong bi 1éch khoi mot diém (hoic 1éch it) thi tool diy

dat yéu cau, néu khong thi phai tao lai tool.

— Manual Motors On
—_ v @& HAUNP Stopped (Speed 100%%) x
£ Jogging
— Tap a property to change it —PPo_gilJ'orp S Worobiect
Mechanical unit: ROB_1... )25' ons ineoer épl}iigg]emm
Absolute accuracy:  Off Y: 0.01 mm
z: 443.01 mm
Motion mode: Reorient... ql: 0.09154
. . q2: 0.03245
Coordinate system: q3: 0.96143
Tool: q4: 0.25733
Work object: wobj0... Position Format...
Payload: loado... ~Soystick directions
Joystick lock: None...
v
Increment: None... XY Z
Align... Go To... Activate...
ducti — ROB_1
- Coordinate system: chon Tool

Tool: chon tooll (tool vira tao)
Chuyén ché d6 di chuyén sang di chuyén xoay

Di chuyén quay quanh d4u tool vira tao bang tay cam

Il. Thay doi TCP robot trén mdt phing lam viéc
Khi trong thuc té, robot dang dung TCP lam viéc trén mot mat ph:fmg da tao. tuy nhién vi ly do thao tac

can thay tool méi cho robot nhung robot van lam céng viéc nhu thé. Do vay c6 thé tao TCP m&i cho robot thay

thé cho TCP cii ma khong can tao lai diém lam viéc moi.

Bwée 1: Tao TCP méi

Budic 2: Thay d6i TCP méi trong 1énh Move
MoveL A Check ,v100, z0, tooll;
Budée 3: Chay kiém tra chuong trinh robot theo TCP mdi vira tao
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Bai 10: Bién diém, bién di chuyén robot
I. Bién di chuyén toa dg
» Lénh Offset

Dung dé di chuyén dén toa 40 méi céc toa do cua diém da chon theo phuong X, Y, Z cua hé toa do Base
theo Iya chon di chuyén (MoveL hodc MoveJ)

MoveL Offs(<diém>,<offset X>,<offset Y>, <offset Z>), v100,t00l0\wobj:=wobj0;

Vi du: MoveL Offs(p1,100,50,0),v100,t00I0;

Di chuyén dén vi trf cach diém pl 100 mm theo truc X, 50 mm theo truc Y va Omm theo truc Z ctia wobj0
» Lénh RelTool

Dung dé di chuyén dén toa 46 méi cac toa do cua diém d3 chon theo phuong X, Y, Z cua hé toa do TCP
da chon theo lva chon di chuyén (MoveL hoac MovelJ)

MovelL RelTool(<diém>,<offset X>,<offset Y>,<offset Z>\Rx:=<gdc xoay>\Ry:=<gdc

xoay>\Rz:=<gdc xoay>), v100, toolO\wobj:=wobj0;

Vi du: MoveL RelTool(p1,100,50,0\Rx:=0\Ry:=0 \Rz:=45)

Di chuyén thang dén vi tri cach diém P1 100mm theo truc X, 50mm theo truc Y, Omm theo truc Z, dong
thoi xoay quanh truc Z mot goc 45 do theo hé toa do tool0
I1. Bién mgt phéing

C6 thé tao mat phfmg moi dua trén mat phéng cii theo cac thong s6 offset truc X, Y, Z theo hé toa do Base
nhu sau:

<wobj>.oframe.trans.x:=<offset X>;

<wobj>.oframe.trans.y:=<offset Y>;

<wobj>.oframe.trans.z:=<offset Z>;
hoac

<wobj>.oframe.trans:=[X,Y,Z];
Vidu:

Di chuyén robot dén diém Home trén wobj0. Sau d6 di chuyén dén diém Home2 trén work object méi
voi yéu cau work object md&i cach wobj0 theo tao do X=100, Y=100,Z=100 cua base.
» Chuong trinh robot

17 !****************************************%P@E

PROC main ()

Velset 100, 5000;

BocoSet 50, 100;
wobj0.oframe. trans.x:=0;
wobj0.oframe. trans.y:=0;
wobj0.oframe. trans.z:=0;
Mowvel, Home, w200, z0, tooll;
wobj0.oframe.trans:=[50,100,50] ;
Movel, Home, w200, z0, tooll;

o e
t\:|—=::h$:rn

Lad

=1 @

[ ST T S T S R A R o T S R S N
[T

5]

ENDPROC - AN
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Bai 11: Chuong trinh quét mang
|. Chwong trinh quét mang 2 chiéu (Square) diing vong lip
Chuong trinh nay s& giup robot chay duogc pallettizing trén mot mit phing. Pay 1a code tmg dung tir 1ap
trinh C dé viét cho robot. Trong chwong trinh nay c6 tmg dung cac loai bién diém, bién di chuyén toa do...
I1.1. Code Idp trinh C quét mdng 2 chiéu cé 3 hang, 3 cét
y:=0;
WHILE y<=2 DO
X:=0;
WHILE x<=2 DO
<cau 1énh>
X:=X+1;
ENDWHILE
y:=y+l;
ENDWHILE

11.2. Viét chwong trinh di chuyén robot theo thiv tw cdc diém A1, A2,...,A9 réi Idp lai chwong trinh
Al,A2..

R/
¥

» Truwong hgp 1: Cac diém Al, A2,...,A9 cach déu nhau 80mm hodc vi tri lam viéc caa robot tai cac diém
nay khong can phai chinh xac

= Viét chuong trinh quét mang 2 chiéu chi cin tao mot diém duy nhat
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» Chuong trinh robot

» Giai thich chwong trinh:

Tasks and Programs W Modules v Routines v
17 VAR mmm x:=0;
18 VAR num v:=0; %ﬁ&
1g o dddrd gk o dd Ak ks e ko i sk ko o ko ok o * %
20 PROC main()
21 VelSet 100, 5000;
22 AccSet 50, 100:
23 yo=0;
24 WHILE y<=2 DO
25 x:=0;
26 WHILE x<=2 DO
27 Movel Offs(Al,x * 80,y * 80,0) ,v100,z0,tc0ll;
28 WaitTime 0.2
25 X:i=x+1;
a0 ENDWHILE
31 yi=y+1:
3z ENDWHILE
33 ENDFROC :'
34 |[ENDMODULE
Add Edit - Deb 4 Modify Hide
Instruction ! g Position Declarations
: Program | Production ROB_1
['; dagaEg ]['% Datg ]_ =1 Window %

Trong bai tip ndy, ta chi can tao diém Al, sau d6 chuong trinh robot s& tw dong di chuyén dén cac diém

A2, A3,...,A9 bang 1énh offset theo céc truc.
MovelL Offs(Al1,x*80,y*80,0), v100, z0, tool0;

®,

robot tai cac diém nay can phai chinh xac cao.

%

% Truong hop 2: Cic diém Al, A2,...,A9 khong theo quy luat nao (List Point) hodc vi tri 1am viéc cta
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= Viét chuong trinh tao 9 diém twong tng 9 vi tri 1am viéc.

» Chuong trinh robot theo trwong hop 2 (dung Test-Case)

27 WAE num dem:=1;
23 1_***********************************************************
28 PROC main() # f‘ iA
ey VelSet 100, 5000;
31 AccSet 50, 100;
32 WaitTime 0.Z;
33 dem:=dem+1;
34 IFf dem>3 THEN
35 dem:=1;
36 ENDIF
37 TEST dem
338 CASE 1: Movel A1,v100,z0,toolD;
35 CASE 2: Movel AZ,w100,z0,toold;
40 CASE 3: Movel A3,v100,=0,tooll;
41 CASE 4: Movel A4,v100,=z0,tool0;
22 CASE 5: Movel A5,v100,z0,toold;
43 CASE 6: Movel A6,v100,z0,toolD;
44 CASE 7: Movel A7,v100,z0,toold;
45 CASE 8: Movel AS,v100,=0,tooll;
46 CASE 9: Movel A9,v100,=z0,tool0;
47 LEFAULT
48 ENDTEST
S 1 oaymnoes
Add ) 4  Modify Hide
. Edit Debug . .
Instruction Position Declarations

Il. Chwong trinh quét cdc mang 3 chiéu (Box) diing vong lip
Tuong tu nhu chuong trinh quét mang 2 chiéu (Square) dung vong lap, tuy nhién co thé img dung thém bién

mit phang dé chay palletizing tao thanh mang 3 chiéu (Box)

> Viét chuong trinh di chuyén cac diém Al, A2,...,A9 sau d6 di chuyén cac diém A1, A2’,..., A9’ cach
cac diém tuong ung Al, A2,...,A9 mdt doan theo truc Z 50mm va sau do di chuyén cac diém A1,
A2”,..., A9 cach cac diém twong Gmg A1°, A2,...,A9’
diém A1, A2,...A9 tiép tuc chu trinh méi.

2

mot doan theo truc Z 50mm va quay tro lai
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» Chuong trinh robot

25 VAR rmam x:-=0;
28 VAR mam y:=0;
27 VAR ram =z:=0;
EE !******1.-**1.-**********1.-1.-**1.-*1.-1.-*1.-*****************************
25 PROC main()
i VelSet 100, 5000;
31 AcocSet 50, 100;
32 z-=0;
33 WHILE z<=2 DO
34 wo=0;
35 WHILE w<=Z DO
36 x:=0;
37 WHILE z<=2 DO
38 Mowvel OFFs(A1,x*80,y*80,z*50) , vi00, =z0, toold;
33 WaitTime 0.2;
40 o =x+]1 ;
41 ENDOWHI LE
42 }::=_'f+1.'
43 ENDWHILE
4.4 zo=g+1;
45 ENDWHILE
48 EROFROC
7 TN TTTIL I
Add - ) - 4 Modify Hide
. Edit Debug .
Instruction Position Decl

» Gidi thich chwong trinh:
Trong bai tap nay, ta chi can tao diém Al, sau d6 chuong trinh robot s€ tu dong di chuyén dén cac diém
A2, A3,...,A9 va cic diém offset A1°, A2’... bang lénh offset theo céc truyc.

MovelL Offs(Al1,x*80,y*80,z*50), v100, z0, tool0;
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Bai 12: Tao mang chira dir li¢u
I. Tao mdng chera diz ligu
PERS num {<sé c¢ét>,< s6 hang >};
PERS num{<sé ct>,< s6 hang >}:=[[<gid tri 1>, ...,<gid tri n>],[ <gid tri 1>, ...,<gid tri m>]];
So diF ligu trong méng bit dau tir 1, kiéu bién c6 thé la VAR, PERS, CONTS.. theo yéu ciu bdi todn
Vi du:
- Mang mét chiéu:
PERS num Vitl_dataX{7};
PERS num Vitl_dataX{5}:=[2.15, 3.2, 4.15, 9.15, 9.48];
- Mang hai chiéu:
PERS num Vit2_dataX{3,9};
PERS num Vit2_dataX{2,3}:=[[2.15, 3.2, 4.15], [7.25, 9.15, 9.48]];
I1. Dich di ligu trong mdng mét chiéu
Trong chuong trinh ndy, tao 2 mang mot chidu Data_X, Data_Y va tién hanh dich dit liéu trong mang theo
quy luat don dit lidu:
- Dit liéu 6 nh6 5 bang dit liéu 6 nhé 4
- Dit liéu 6 nhé 4 bang dit liéu 6 nhé 3
- Dit liéu 6 nhé 3 bang dit liéu 6 nhé 2
- Dit liéu 6 nhé 2 bang dit liéu 6 nhé 1
- Dir liéu 6 nh6 1 bang dit liéu 6 nhé 0
Sau d6 sé in ra dit liéu 6 nhé 5 sau mdi luot dich dir lidu.
» Chuong trinh robot
FOR i FROM 6 TO 2 STEP -1 DO
Vitl dataX{i} := Vitl_dataX{i-1};
Vitl dataY{i} := Vitl dataY{i-1};
Vit2_dataX{i} := Vit2_dataX{i-1};
Vit2_dataY{i} := Vit2_dataY{i-1};
TPWrite "gia tri cap vit X1="\num:= Vitl_dataX{6};
TPWrite "gia tri cap vit Y1="\num:= Vitl_dataY{6};
TPWrite "gia tri cap vit X2="\num:= Vit2_dataX{6};
TPWrite "gia tri cap vit Y2="\num:= Vit2_dataY{6};
WaitTime 0.2;
ENDFOR
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