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PO AN TOT NGHIEP GVHD: Ths.Lé Hoang Lam
LOI CAM POAN

Chung t6i cam doan day la cong trinh nghién ctru cua chdng toi.

Cac s6 lidu, két qua néu trong luan vin 13 trung thue va chua ting duoc ai cong bd
trong bat ky cng trinh nao khac.

Tp. Ho Chi Minh, ngay ... thang ... nam 2019
(Ky tén va ghi rd ho tén)
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': DAIHOC SU PHAP!I K?THUATTP.HCM COXG H[}i X_i HOI CHU XGHiA YIET NAM
KHOA bAO TAO . .
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Tp. H Chi Minh, ngay thang nam 20

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién:  Tran Ha bac Canh MSSV: 15151009
Lé buc Anh MSSV: 15151002

Lop: 15151CL1

Nganh: CNKT Biéu khién va Ty dong hoa

L. TEN BE TAl: ROBOT phan loai san pham két hgp PLC va AC servo
I1. NOI DUNG THUC HIEN DBE TAI:

1: Tim hiéu nguyén ly hoat dong SCARA Robot , ciu tao servo

2: Tim hiéu, nghién ciu phan mém lap trinh PLC Mitsubishi, phan mém lap trinh
HMI GT Design 3, phan mém doc dir liéu camera cong nghiép In-sight Explorer

3: Tim hiéu diéu khién AC Servo

4: Thiét ké va thi céng phan cang.

5: Thiét ké chuong trinh diéu khién va thiét ké giao dien HMI
6: Chay thir nghiém ma hinh.

7: Panh gia két qua thyc hién.

[1l. NGAY GIAO NHIEM VU: 22/02/2019
IV. NGAY HOAN THANH NHIEM VU: 06/07/2019
V. SAN PHAM: SCARA Robot va ti dién diéu khién
VI. HQ VA TEN CAN BO HUONG DAN:  Ths. L& Hoang Lam

TRUONG NGANH GIANG VIEN HUONG DAN
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LICH TRINH THUC HIEN PO AN TOT NGHIEP

Ho tén sinh vién 1: Tran Ha Ptc Canh

Lop: 15151CL1 MSSV: 15151009
Ho tén sinh vién 2: Lé buc Anh
Lop: 15151CL1 MSSV: 15151002

Tén dé tai: ROBOT phan loai san pham két hep PLC va AC servo

Xac nhgn

Tuan/ngay Ngi dung GVHD

(22/02-03/03/2019) | Nhan dd an, tim r]iéu n_guyén i hoat dong cach
diéu khién servo

(04/03-20/03/2019) Tim hiéu cac dal‘?g chuyén dong va cach diéu
khién vi tri servo

Tim hiéu dong hoc robot lién hé voi mé hinh

(21/03-26/03/2019) thuc té

(27/03 - 15/04/2019) Tim hiéu giao tiép giira cac thi_éf bi phan cing
va module dieu khién

tich hop cua camera Insight COGNEX 5110

(21/04- 20/05/2019) Tinh toén thiét ké va thi cong phan cting

(21/05 -06/06/2019) Lap trinh hé théng bang phan mém

(07/06 -20/06/2019) Chay tha nghiém, stra 18, diéu chinh sai s6

(21/06 - 30/07/2018) Viét bao céo.

(31/07 —06/07/2019) Hoan thanh nhiém vu dd an.

GV HUOGNG DAN (Ky va ghi rd ho va tén)
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DAIHOC SU PHAM KY THUAT TPHCM - H v LI = .
S o U : CONG HOA XA HOI CHU NGHIA VIET NAM
;= S KHOA DAO TAO : : :

CHAT LUONG CAO Péc lip — Ty do — Hanh Phiic

www.th.hcl'nute.edu.vn *hkEREE

PHIEU NHAN XET CUA GIAO VIEN HUONG DAN

HO VA TEN SINN VIBN: oo MSSV: ..o

......................................................................... MSSV: oo,
INGANN: <ttt
TEN A& BRI cooveeeeveveeeeeeeeeee oo
Ho va t&n Gido VIEN NUGNQ UAN ...ooovoooeeeeee oo sssses s sessess s sessese e

NHAN XET
1. V& noi dung dé tai & khéi luong :

5. DANK ZIA 1017 ..o
6. DIEM: oo (BANG CRE oo )
Tp. Ho Chi Minh, ngay thang nam 20
Gio vién huéng dan

(Ky & ghi r6 ho tén)
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LOI CAM ON

Loi dau tién chdng em chan thanh cam on quy thdy c6 Trudng Dai Hoc Su Pham
K§ Thuat Tp.HCM n6i chung , cac thay cb trong khoa Pao Tao Chat Lugng Cao va bo
mon Tu Bong Héa nadi riéng trong sudt 4 nim hoc vira qua da tan tinh truyén dat nhitng
kién thuac quy bau khdng chi vé chuy&n mén ma con nhitng kinh nghiém va ki ning can
thiét dé chiing em c6 thé tu tin budc tiép trong tuong lai sau nay.

Dic biét chding em xin gui 161 cam on chan thanh dén thay Lé Hoang Lam, nguoi
d3 tan tinh giup d&, dong vién va theo sat chling em trong sudt qua trinh thuc hién dé tai
nay.

Chung em ciing xin gt 161 cam on dén c4c thay cd phan bién va céc thay co trong
hoi ddng bao vé luan van di danh thoi gian dé nhan xét va giap d& ching em trong qué
trinh bao vé luan van .

Sau cling xin gri 101 cam on dén gia dinh, ban bé va cac ban trong Iép 15151CL1,
nhitng ngudi ban than thién di cung giap d& 1an nhau nhém trong qué trinh 1am luan
van.

Cubi 1oi, chiing em xin dén guri dén céc thay cd, cac ban sinh vién, cac can bo
nhéan vién Truong Pai hoc Su Pham Ky Thuat Tp.HCM loi chuc stc khoe, kinh chuc
Nha truong dat dugc nhiéu thanh tuu to 16n, ngay cang phat trién.

Mat 1an nira, xin chan thanh cam on!

TP HCM, ngay 10 thang 06 nam 2019
Nhom sinh vién
Tran Ha Piic Canh
Lé buc Anh
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LOI NOI PAU

Nhitng thanh tuu vé khoa hoc ki thuat trong nhitng nam dau thé ki XXI di tao ban
dap nén tang dé cong nghiép hoa, hién dai héa. Trén thé gisi viéc &p dung may méc dic
biét 1a robot vao san xuat dé hd tro tham chi thay thé con nguoi da khong con xa la.
Chinh vi thé, céng nghé robot dong mét vai tro rat quan trong, gidp nang dan tinh hién
dai hda caa cong nghiép, day nén cdng nghiép tho so 1én mot nén cdng nghiép hién dai
ma dinh cao 1a sy ty dong hoa hoan toan. Robot 12 hinh anh thu nho cua hé thdng céc
thiét bi hién dai, cong nghé cao hién nay, rat linh hoat va théng minh. Do d6, phat trién
nganh cdng nghiép robot s& kéo theo su phat trién cua mot loat cac nganh cdng nghiép
cbng ngh¢ cao khac nhu cong nghé thong tin, cong nghiép dién tu, ty dong hoa. Nho
viéc irng dung cdng nghé robot trong cong nghiép ma surc lao dong ctia con ngudi giam
di rat nhiéu, nhd d6 ma ning suét lao dong tang 1én. Con ngudi it phai quan tAm dén céc
van dé phu nhu nhan ndt, canh thoi gian hoat dong, ...Hién nay ¢ Viét Nam maot so tap
doan va cong ty 16n da tiép can va thanh cdng trong viéc sir dung robot cong nghiép
trong san xuat nhung dai da s doanh nghiép nudc ta van con thiéu tiém lyc dé van hanh
va sir dung. Vi vay véi nhimng y tuéng, kién thac, kinh nghiém thyc té cling véi sy gidp
dd, huéng dan tan tinh cua quy thay c6, ky do an tét nghiép nay nhém em quyét dinh
chon dé tai “ROBOT phan logi sdn phdam két hep PLC va AC servo ”.

Vi



PO AN TOT NGHIEP GVHD: Ths.Lé Hoang Lam
NHAN XET CUA GIAO VIEN HUONG DAN

Xac nhdn cua GVHD
( ki/ déng dau)

Ths. Lé Hoang Lam
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TOM TAT LUAN VAN
Ngay nay véi sy phét trién manh mé cua khoa hoc céng nghé, dic biét trong linh vuc
tu dong hoa. Robot di va dang dan thay thé con nguoi trong rat nhiéu linh vuc quan
trong dic biét 1a cac hoat dong san xuat cong nghiép. Robot cong nghiép khdng nhing
gilp cai thién hiéu qua lao dong ma con giam thiéu téi da chi phi van hanh
Dua vao nhitng phan tich thuc té, dic diém ky thuat, kha nang tng dung va xem
xét dén yéu td kinh té. Bé tai gdm cac van dé sau:
< Phan mé hinh
- Giai ph&p Robot cong nghiép.
- Thiét ké va thi cong co khi canh tay Robot .
< Phén diéu khién
DPong co servo MR-J3B va driver két noi.
B diéu khién 1ap trinh PLC Mitsubishi QO6H.
Str dung man hinh HMI GOT 1000 dé giam sat

Str dung camera cong nghiép Insight Cognex 5110.

Xay dung thuat toan diéu khién canh tay.

XVi
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CHUONG 1: TONG QUAN VE DPE TAI

1.1 Pt van dé

Trong 60 nam vira qua dong co servo da cach mang héa nganh cong nghiép diéu
khién chuyén dong. Ngay nay, véi su ang dung cua khoa hoc cdng nghé, thé gisi da c6
nhitng chuyén bién r rét va ngay cang tién tién hién dai hon. Sy phat trién cua cong
nghé, dic biét 1a nganh cong nghiép servo da phat trién khdng ngirng va hau nhu gop
mit trong moi hé thong diéu khién tu dong trén thé gidi. Khoa hoc ki thuat phat trién
khong ngirng kéo theo yéu cau vé do chinh xéc, kha nang dap tng cua cac may moc ngay
cang phai nhanh va manh hon, dé dap tng duoc yéu cau khit khe d6 cac hé théng tu
dong hoa ngay nay hau nhu déu st dung servo trong nhiing qué trinh tu dong cu thé nhu
canh tay robot, may CNC, can truc va cac co cau vit me, ban xoay, linear, ... Ty dong
hoa da thyc sy phét trién va tng dung manh mé trong céng nghiép, ciing 1a su lya chon
t6i wu trong moi linh vuc nham tao ra san pham chat luong cao, tiét kiém chi phi san
Xuat tao kha nang canh tranh manh mé trén thi truong.

Trong c4c nganh céng nghiép maéi viéc diéu khién dong co servo rat pho bién.
Nhim déap tmg do chinh xac cao dé phuc vu qua tinh san xuat dat hiéu qua tét hon, dam
bao qué trinh san xuat khdng bi gian doan, ting tudi tho thiét bi. Pong co servo véi toc
d6 quay nhanh, md men san sinh lén, d6 chinh xéac cao, két hop véi bo diéu khién va
phan héi (Encoder) diéu khién tich hop, thuc sy 12 mot thiét bi mang lai hiéu qua cuc ky
cao trong may maoc chinh xac.

Thuc té cho thiy rang, trong mot hé théng san xuit, dbi véi nhitng céng viéc hoi
hoi @ chinh xac vi tri, lién tuc, tich hop nhiéu chic nang ... thi nhitng hoat dong thu
cdng cta con ngudi gan nhu khong thé thuc hién duoc. Nhung véi cong nghé tién tién
hién nay, diéu d6 co thé thuc hién mot cach dé& dang. Xuét phat tir nhu cau muén tim
hiéu vé thiét bi, cach thuc diéu khién thiét bi ciing nhu mudn xay dyng mé hinh mo ta
hoat dong, nhom quyét dinh lya chon dé tai " ROBOT phan logi s@n phdam dung PLC
va AC servo”

1.2 Muc tiéu deé tai
e Giao tiép duoc cac thiét bi cua mé hinh: QO6HCPU, QD75MH1,QD75MH4,
QY40P2, QX40, QD75P2, QJ71E71-100 Driver Servo MR-J3B-10A, Driver
Servo MR-J4 AC Servo motor Mitsubishi J3B , Camera COGNEX Insight 5110,
HMI GOT2000, HMI GOT 1000.
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e Giao tiép dugc cac Driver Servo véi tin hiéu Input/ Output cia PLC QO6HCPU
Mitsubishi.

e Giao tiép camera cdng nghiép véi PLC QO6HCPU Mitsubishi.

e Diéu khién chinh xé4c vi tri va van hanh dung toc d6 yéu cau.

e Xay dung duoc phan co khi diéu khién va giam sat cho 5 Servo .

e Diéu khién va giam sat dugc mo hinh thdng qua man hinh HMI trén may tinh va
HMI thyc té.

1.3 Phuwong phap nghién ctiru

- Pé thuc hién dé tai nhom da tham khao, xem cac mé hinh trén internet va dua
trén nhitng yéu cau thyc té, myc tiéu ban dau, quan trong hon hét 1a sy gop y nhiét tinh
ttr gi4o vién huéng dan nhom da tiy dwa ra cho minh huéng di ciing nhu cach thuc thuc
hién dé tai.

- Tién trinh thuc hién dé tai nhu sau:

>

YV VVVVYVYY

Tham khao thuc té va huéng dan cua gido vién dé dua ra nhiéu y tuong, dé
ra muc tiéu, huéng di cho tirng phan cua hé théng (phan co khi va phan
di¢n).

Nghién ciu vé servo va diéu khién chuyén dong

Tim hiéu vé céc chi tiét co khi

Thiét ké va vé& so d6 cho toan bo hé théng tir dién dén co khi.

Lip rap hé thdng hoan chinh: phan co trudc, phan dién sau.

Lap trinh hé théng diéu khién va giam sét.

Tinh chinh hé théng dé dat dugc mong mudn.

Chay thir va thu két qua.

Hoan chinh toan bo hé théng. Két luan va rat ra thiéu sot ciing nhu huéng
phét trién tuong lai

1.4 Gi6i han dé tai
Pé tai chi dung lai & viéc thir nghiém trén md hinh véi cac yéu cau diéu khién

nhu sau:

Giao tiép thu nhan tin hiéu gitra Camera va PLC thong qua module Ethernet
Piéu khién SCARA Robot phan loai san phan theo ma barcode chin (Ié)
camera thu duoc

Diéu khién SCARA Robot gép vét dang chuyén dong trén bang tai
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1.5 Pdi twong nghién ciru

e Céc ddi tugng co khi:
v Khung xuong SCARA Robot.

v Co céu bang tai.
v Khung nhém chuira tu dién, ta dién

v’ C4c chi tiét co khi khac nhu hop dung tay gap, khdi dé, gia d& vat , gia d
camera, mang truot va cac 16 dinh vi tri. ..

e Cic dbi tuong dién diéu khién:

v Bo diéu khién PLC dong Q-series cua Mitsubishi.
v Module théng minh QD75MH1, QD75MH4.
v Module ngd vao/ra QX40 va QY40P.
v HMI GOT 1000 va phan mém SOFTGOT 2000 trén may tinh.
v Bong co servo MR-J3B(100W,200W,300W)
v’ Camera Cognex Insight 5110.

1.6 Noi dung thuc hi¢n

Dé tai " ROBOT phan logi sdn phdm ding PLC va AC servo” bao gom nhiing
chuong sau:

Chuwong 1: Tong quan: Trinh bay téng quan cudn béo céo

Chuwong 2: Co sé i thuyét: Trinh bay khai quét vé khai niém Robot, PLC, AC
servo,module vi tri ... , tong quan vé cac phuong phap diéu khién vi tri

Chuong 3: Yéu cau diéu khién va phwong phap thuc hién : Tinh toan giai
thuat va lra chon thiét bi phi hop

Chuwong 4 : Thi cong hé thong : Thi cong phan co khi va phan dién

Chuwong 5 : Két luan va hwéng phat trién: Két qua dat dugc va hudng phat
trién cho dé tai
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CHUONG 2: COSO LY THUYET

2.1 Gi6i thiéu chung vé Robot
2.1.1. Téng quan vé Robot cong nghiép

2.1.1.1 Pinh nghia

Robot cong nghiép 12 Robot dugc st dung trong san xuat céng nghiép. Véi dic
diém c6 thé 1ap trinh lai dugc, robot cong nghiép 1a thiét bi tu dong héa va ngay cang tro
thanh bo phan khdng thé thiéu duoc cua cac hé théng san xuat linh hoat

Chtic ning van dong bao gom cac hoat dong “co bap” nhu van chuyén, dinh
hudng, xép dat, ga kep, lap rap,... doi twong. Chic ning diéu khién &m chi vai trd cua

robot nhu mét phwong tién diéu hanh san xuat, cung cap dung cu va vat liéu

2.1.1.2 Cau tao chung

Hau hét Robot cong nghiép hién nay dugc cau thanh tir cac hé thong sau :

Mo ruong

- D& tuong

- Nh:ét do

- Luc, momen,

et =

Sensor giam
sat thong s
moi rruyong

Phan cong tac

K

|

Truyéen dong co khs

Sensor giam
sat rang than

hé thong

———

Co cau chap hanh

-

Heé thong diéu khién |

- ES

Diéu khién s dong

Diéu khién bang tay
(theo chuong trinh) N

Hinh 2. 1 So' dé hé théng chung ciza Robot cdng nghiép
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e Tay may (Manipulator): 13 co c4u co khi gdm céc khau, khap. Ching hinh
thanh cénh tay dé tao cac chuyén dong co ban, ¢ tay tao nén sy khéo Iéo,
linh hoat va ban tay (EndEffector) dé truc tiép hoan thanh céc thao tac trén
dbi twong

e Co céu chap hanh tao chuyén dong cho cac khau cua tay may. Ngudn dong
lyc ciia cac co cau chap hanh 1a dong co cac loai: dién, thuy luc, khi nén
hoic két hop giira ching.

e Hé thdng cam bién gom cac sensor va thiét bi chuyén ddi tin hiéu can thiét
khéc. Céc robot can hé thdng sensor trong dé nhan biét trang thai cua ban
than cac co cau cua robot va cac sensor ngoai dé nhan biét trang théi cua
moi truong.

e Hé thdng diéu khién (Controller) hién nay thuong 1a may tinh dé giam sat
va diéu khién hoat dong cua robot.

2.1.1.3 Phéan loai Robot cong nghiép
Véi su da dang cua Robot trong rat nhiéu linh vuc, 6 rat nhiéu cach thac va tiéu
chi dé phan loai robot. O dé tai ndy néu ra 2 cach phan loai co ban:

% Phan loai theo két ciu tay gap (hay theo hinh hoc): robot dwoc phdn thanh céc
logi dé cac, tru, cau, SCARA, Kiéu tay nguwoi va mét sé loai dac biét khac
e Tay may kiéu toa dg dé céac con goi 1 kiéu chir nhat, dung 3 khép truot,
cho phép phan cong tac thyuc hién mot cach doc lap cac chuyén dong thang,
song song va&i 3 truc toa 6. Vung lam viéc caa tay may c6 dang hinh hop
chir nhat. Do sy don gian vé két cau, tay may kiéu nay c6 do cang viing
cao, do chinh x4c dugc dam bao dong déu trong toan bo ving 1am viéc,
nhung it khéo 1éo. Vi vay, tay may kiéu dé cac dugc dung dé van chuyén
va lap rap
o Tay may kiéu toa dé tru khéc voi tay may kiéu dé cac ¢ khdp dau tién:
dung khap quay thay cho khaop truot. Vung lam viéc caa né cé dang hinh
tru réng. 10 Khép trugt nam ngang cho phép tay may "thd" dugc vao
khoang rdng nam ngang. Do cing viing co hoc cua tay may tru tdt, thich
hop Véi tai niang, nhung d6 chinh xac dinh vi gc trong mat phang nam
ngang giam khi tim véi ting
e Tay may kiéu toa dé cau khéc kiéu tru do khép ther hai (khdp truot) duoc
thay bang khép quay. Néu quy dao chuyén dong cia phan cong tac duoc
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mo ta trong toa d6 cau thi mdi bac ty do twong ung véi mot kha ning
chuyén dong va vung 1am viéc cua nd 1a khéi cau rong. Do cirng vitng cua
loai tay may nay thap hon 2 loai trén va d6 chinh xac dinh vi phu thugc
Va0 tam voi

e SCARA dugc dé xuat lan dau vao nam 1979 tai Truong dai hoc Yamanashi
(Nhat ban) duing cho cdng viéc lap rap. D6 1a mot kiéu tay may cd cau tao
dic biét, gom 2 khop quay va 1 khép truot, nhung ca 3 khép déu co truc
song song vai nhau. Két cau nay 1am tay may cing viing hon theo phuong
thang dimg nhung kém ciing virg (Compliance) theo phuong duoc chon
(Selective), 1a phuong ngang. Loai ndy chuyén dung cho cong viéc Iip rap
(Assembly) véi tai trong nho, theo phuong thang ding. Tir SCARA 12 viét
tat cia "Selective Compliance Assembly Robot Arm" dé mé ta cac dic
diém trén. Vung lam viéc cia SCARA Ia mét phan caa hinh try rong

e Tay may kiéu tay ngudi (Anthropomorphic) c6 ca 3 khdp déu 1a cac khép
quay, trong d6 truc thir nhat vudng goc vai 2 truc kia. Do sy twong tu Véi
tay nguoi, khop thir hai duoc goi 1a khap vai (Shoulder joint), khép tha ba
la khap khuyu (Elbow joint), ndi cang tay véi khuyu tay. Vi két cau nay,
khong c6 su twong tng gitra kha ning chuyén dong ciia cac khau va sé bac
tu do. Tay may lam viéc rat khéo 1éo, nhung do chinh xac dinh vi phu thudc
vi tri caa phan cong tac trong ving lam viéc. Ving lam viéc cia tay may
kiéu nay gan gidng mot phan khéi cau

% Phan loai theo diéu khién

C6 2 kiéu diéu khién robot: diéu khién he va diéu khién kin.

e Diéu khién ho, ding truyén dong budce (dong co dién hoic dong co thuy
lyc, khi nén,... ) ma quing duong hoic goc dich chuyén ty 18 véi s6 xung
diéu khién. Kiéu diéu khién nay don gian, nhung dat d6 chinh xéac thap.

e Diéu khién kin (hay diéu khién servo), sir dung tin hiéu phan hoi vi tri dé
tang d6 chinh xac diéu khién. C6 2 kiéu diéu khién servo: diéu khién diém
- diém va diéu khién theo dudng (contour).

> Véi kiéu diéu khién diém - diém, phan cong tac dich chuyén tir diém nay dén
diém kia theo duong thang véi toc d6 cao (khéng 1am viéc). N6 chi 1am viéc tai
cac diém dung. Kiéu diéu khién nay duoc dung trén cac robot han diém, van
chuyén, tan dinh, béan dinh,...
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> Piéu khién contour dam bao cho phan cong tac dich chuyén theo quy dao bat ky,
Véi tde d6 cd thé diéu khién dugc. C6 thé gap kiéu diéu khién nay trén céac robot
han hd quang, phun son.

Trong cong nghiép hién nay SCARA Robot Ia lya chon phu hop nho sy don gian
trong thiét ké , dé dang diéu khién va sira chira. C6 thé thay d6i chiéu cao robot va tay
gap dé thuan loi cho viéc thay d6i myc dich sir dung.

2.1.2 Giai thiéu SCARA Robot

SCARA Robot (Selective Compliance Assembly Robot Arm) ra doi vao nam
1979, day 1a mot kiéu tay may c6 cau tao dic biét, duoc sir dung nhiéu trong cac cong
viéc 1ap rap hoic sip xép tai trong theo phuong thang diing. SCARA Robot bao gom céc
phan chinh 1a hai khép quay va mot khép trot ¢6 cac truc song song véi nhau. Trén mdi
khép néi s& gan dong co dé cung cip moment diéu khién canh tay. Két ciu nay cho phép
tay may vitng chic hon theo phwong thing démg nhung s& kém chic chin hon theo
phuong ngang doi hoi tinh toan moment két ndi va diéu khién chinh xac dé giam do giao
dong.

Hinh 2. 2 SCARA ROBOT

2.1.3 Ly thuyét déng hoc

Bai toan dong hoc robot bao gom cac bai toan vé vi tri, gia toc va van téc. Dé giai
quyét bai todn nay can xac dinh toa d6 gan véi cac khép quay va khop tinh tién cua
Robot bao gém bai todn déng hoc thudn va déng hoc nghich. Bai toan thuan nham xac
dinh céc quy luat chuyén dong cua diém cdng tac cudi cu thé 12 vi tri dua vao cac goc
quay cua cua cac khép trude dé tir d6 xac dinh dwoc quy luat chuyén dong cia phan
cong tac.Nguoc lai thi dong hoc nghich sé& cho biét vi tri cua diém cong tac dé xac dinh
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g6c xoay cuia mdi khau . C6 thé giai dong hoc robot bang cach ding truc tiép hinh hoc
giai tich nhung chi &4p dung dugc véi nhitng co ciu don gian. Dé giai nhitng bai toan
tong quat hon t can mot thuat giai chung. Mét trong nhitng thuat giai nhu vay xuat phat
tir quy tic Denavit-Hartenberg, duoc Denavit va Hartenberg xay dung vao nam 1955.
D6 1a quy tic thiét 1ap hé thdng toa do trén cac cip khau — khép trén tay méy. Dua trén
hé toa d6 nay co thé mo ta cac cap bang hé thdng cac tham sd, bién khop va ép dung mot
dang phuong trinh tong quét cho bai toan dong hoc tay may.

Quy tic Denavit-Hartenberg ( D-H)

Gia sur trong chudi dong hoc cua tay may cd n khau, khau tha i ndi khép thir i véi
khop tha i+1

khau i

Hinh 2. 3 M td tay may 2 bdc

Quy udc chon gdc toa do cho robot:

e Gdc cua khau thir n nam trén dudng tam cua truc khép thir (n+1) va giao
diém caa duong phéap tuyén chung a,,
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Néu 2 tryc cit nhau thi géc tai diém cat d6, néu 2 truc song song thi 0,,
nam & vi tri ndo dé thuan tién cho qua trinh tinh toan

Chon truc z,, nam doc theo truc khép thir (n+1)

Truc x,, nam tring phap tuyén chung hudng tir truc khdp n d&én khop n+ 1
Néu 2 truc khép cit nhau thi x,, = Z,, * Z,.1

G6c quay cung chiéu kim ddng hd 1 chiéu duong nguoc lai 1a chiéu &m

Theo quy tic Denavit-Hartenberg thi hé toa 6 duoc gan 1&n cac khau, khdp nhu

Sau:

bat truc toa do Zi doc theo truc cua khép sau cung (i+1)

Pit gbc toa d6 Oi, tai giao diém gitra Zi va phap tuyén chung nho nhat caa
Zi va Zi-1. Giao diém cua phap tuyén chung nay vaéi truc Zi-1 1a goc Oi’
cua h¢ 0;,x;,y;,z;,. Tuong tu Vo1 hé¢ 0;_1X;_1Yi-1Zi-1

Sau khi thlét Iﬁp, Vi tri cua hé Oixiyizi SO VO hé Oi_lxi_lyi_lzi_l hoan toan co
thé xac dinh nho cac théng sé sau:

a; = 0,0;, : khoang céch gitra hai khop lién tiép theo phuong x;
d; = 0,_,0;, : khoang céch giira hai khop lién tiép theo phuong z;,
a; : goc quay quanh truc x;, gitra z;, va z;

0, : goc quay quanh truc z;,, gitra x;_4 va x;,

Céc thong sé trén dugc goi 1a bo thong sé Denavit-Hartenberg ( D-H). Bo thong
s6 nay sé gitip xac dinh vi tri va huéng cua mot khau so vai khau trude nd va so véi hé
toa do goc. néu khép ndi hai khau 1a khép xoay thi 6; 1a bién khép ('3 thong sé con lai
la hang s6 ) , néu khép nbi la tinh tién thi d; 12 bién khop (0; = 0,a; = 0, a; = const).
Can luu y cac phép bién d6i sau:

Quay quanh truc Oz mot goc theta
Tinh tién doc truc Z mot doan d
Quay quanh truc Ox mot goc alpha
Tinh tién theo truc Ox mot doan a
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cosf! -sinf 0 0 1000 1 0 0 a 0 0 0
sind cosfh 0 0 0100 010 0 0 cosf -sinf 0
,U)= H\: —_ R ..8=
e oot dl =g 0 1 ol ™0 e w0
0 0 01 0001 00 0 1 00 0 1
Ai=R(, 0).T,(0,0,). T, (@, 0,0). R (x, &)
08l -coset sinfl, s smf, a,cos6)
) sin,  cosa,cosfl, -sina,cosf), a sinf
10 g wa,  d
0 0 0 l

Ma tran A; duoc goi 12 ma tran thuan nhat, c¢6 dang A; = [If)" I;" ] v6i R; matran
quay 3x3 va p; la vecto tinh tién 3x1. Vay A, l1a ma tran mo ta huéng va vi tri cua hé toa
d6 gan trén khau tha i so véi khau i-1

Néu mot robot ¢6 n khau thi : Tn=A; * A, * A3 * ... A,, .Tn duoc goi la ma tran
vecto cudi , mb ta hudng va vi tri caa hé toa dd gan 18n khau chap hanh cudi so véi hé
toa d6 gbc . Ma tran Tn s& c6 dang :

n. o, a, p. + @ : Vector c6 hudng ma theo o ban tay s& tiép cdn dén doi tung.
| % 94 b + 0 : Vector ¢d hudng theo do cdc ngon tay cam nim hay tha doi tugng.

+ 1 : Vector phip tuyénclia ova a: n=oa

10
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2.2 Gi6i thiéu chung vé PLC [2]
2.2.1 Tong quan vé PLC

2.2.1.1 Pinh nghia

PLC (Programmable Logic Controller) la thiét bi diéu khién logic kha trinh thuoc
loai diéu khién béan dan ty dong theo chwong trinh ngudi dung. PLC sir dung bo nhé kha
trinh dé luu trir chwong trinh va thyc hién yéu cau diéu khién. PLC c6 thé coi 1a mot may
tinh duoc thiét ké hoat dong tin cay trong moi trudng cong nghiép.

Nguoi sir dung cd thé lap trinh dé thuc hién céc trinh ty cac yéu cau tir don gian
dén phuc tap. Cac yéu cau nay dugc dua tin hidu dau vao PLC (c6 hai loai dau vao
la digital hoic analog) tuy thuoc va nhu cau thuat toan ciing nhu nhu cau caa ngudi sir
dung. PLC hoat dong theo phuong thirc quét cac trang thai trén dau vao va dau ra. Khi
cd tin hiéu & dau vao thi du ra sé thay doi tuy theo ngudi 1ap trinh. Ngon ngit 1ap trinh
ctuia PLC c6 thé la Ladder hay State Logic. Hién nay c6 nhiéu hang san xuat ra PLC nhur
Siemens, Schneider, Mitsubishi, Delta, LS, Allen-Bradley, Omron, Honeywell......

2.2.1.2 CAu tao
» B¢ nho chuong trinh ( RAM va ROM)

e CO nhiéu cac bo nhé khac nhau dung dé chira chuong trinh hé théng 1a mot
phan mém diéu khién céc hoat dong cua hé thong, so d6 LAD, tri s6 caa Timer,
Counter duoc chira trong viing nhé @ng dung, tly theo yéu cau cia ngudi ding
c6 thé chon cac bo nhg khac nhau:

- B0 nhé ROM: 14 loai b nhé khong thay doi duoc, b nhd nay chi nap
dugc mot 1an nén it duoc sir dung phd bién nhu cac loai bo nhd khac.

- Bo nhé RAM: 14 loai bo nhé ¢ thé thay doi duoc va ding dé chira cac
chuong trinh irng dung ciing nhu dir liéu, dir liéu chira trong Ram s€ bi
méat khi mat dién. Tuy nhién, diéu nay c6 thé khac phuc bang cach ding
Pin.

- Bo nhd EPROM: Gidéng nhu ROM, ngudn nudi cho EPROM khéng
can ding Pin, tuy nhién ndi dung chtra trong né c6 thé xoa bang céach
chiéu tia cuc tim vao mét cira s6 nho trén EPROM va sau d6 nap lai
noi dung bang may nap.

- B9 nhé EEPROM: két hop hai uu diém cia RAM va EPROM, loai nay
c6 thé x6a va nap bang tin hiéu dién. Tuy nhién sé 1an nap ciing c6 gidi
han.
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» B¢ xu ly (CPU: Central Processing Unit)

e CPU dugc xem 1a bo ndo cua PLC c6 chira bo vi xt ly, hé diéu hanh, bo nhé,
cac bo thoi gian, bd dém, cong truyén thong ... va ¢ thé con c6 mot vai cong
vao ra sb. Céac cong vao ra sd co trén CPU duoc goi 1a cong vao/ra onboard.

e CPU s& lan luot quét cac trang thai ctiia dau vao va céc thiét bi phu tro, thuc
hién logic nhitng diéu khién duoc dat ra bai chuong trinh tng dung, thuc hién
cac phép tinh toan va diéu khién cac dau ra twong tng cua PLC. Mot s6 thé hé
PLC c6 CPU chuyén dung cho phép thuc hién cac phép tinh sé hoc va cac
phép tinh logic, bo nhé 16n, tde d6 xir Iy manh mé va c6 thé két néi voi may
tinh, mang néi bo....

> Khei vao (Module Input): Cac ngd vao cua khéi nay sé duwroc két néi véi cac bg
chuyén déi tin hiéu va bién d@si cac tin hiéu nay thanh tin hiéu pha hgp véi tin
hiéu xit Iy cizia CPU. Dya vao logi tin hiéu vao sé c6 cac khoi ngé vao twong ing.
Gom ¢ hai logi khdi vao co ban 1a khéi vao so DI (Digital Input) va khoi vao
twong tw Al (Analog Input)

e Cac ngd vao cua khdi vao DI duoc két ndi véi cac bo chuyén doi tao ra tin
hiéu nhi phan nhu nt nhan, cdng tic, cam bién tao tin hiéu nhi phan... Do tin
hiéu tai ngd vao c6 thé c6 murc logic twong tng Véi cac dién ap khac nhau, do
d6 khi sir dung can phai cha y dén dién ap can thiét cung cap cho khdi vao
phai phl hop véi dién ap twong tng ma bo chuyén doi tin hiéu nhi phan tao
ra.

e Khéi vao Al c6 nhiém vu bién doi tin hiéu twong tu (hay con goi la tin hiéu
analog) thanh tin hiéu s6. Cac ngd vao cua khéi nay duoc két ndi véi cac bo
chuyén d6i tao ra tin hiéu analog nhu cam bién nhiét &6 (Thermocouple), cam
bién luu lugng, ngd ra analog cua bién tan... Khi két ndi can chi y dén sy
tuong thich giira tin hiéu ngd ra cam bién véi tin hiéu vao ma module Al ¢6
thé doc dugc. Mai module Al s& c6 kha ning doc tin hiéu twong tu khac nhau:
doc dong dién, dién ap, tong tro, ... Mot thong sé quan trong khéc cua cac
module AI 12 d6 phan giai, thdng sé nay cho biét do chinh xac khi thyc hién
chuyén d6i ADC.

> Khoi ra (Module Output): Khéi nay c6 nhiém vi khuéch dai cac tin hiéu sau xi
ly ciia CPU (dwoc géi dén vimg dém ra) cung cdp cho doi twong diéu khién. Tly
thugée vao déi twong diéu khién nhan tin hiéu dang nao ma sé c6 cac khoi ra twong
1#ng. C6 2 logi ngd ra 1a ngd ra sé DO (Digital Output) va ngé ra tuong tw AO
(Analog Output).

12
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e Ngd ra DO két ndi véi cac co cau chap hanh diéu khién theo quy tic On/Off
nhu: dén béo, chudng, van dién, dong co khong diéu khién téc do, ...

e Ngd ra AO két ndi véi cac co cau chap hanh can tin hiéu diéu khién lién tuc:
bién tan, van tuyén tinh, ...

B

UpIoadT l Download

Input PLC Output
—» Module = module _,

. —

Digital Ethernet card Digital

Doi
Sensor 5.2 tudng

Counter =) -« ' — (= g
Timer Central Processing dieu
Point CPU khién

o e
— @ e
Analog Memo Analog
Rom/ Rrglm

5V/DC T
24V/DC s 24V/DC

¥
!

220V/AC
1

Hinh 2. 4 Céu triic co ban cia PLC
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2.2.2 Pic diém va vai tro cia PLC

2.2.2.1 Pic diém
» Uu diém

Kha ning diéu khién chuwong trinh linh hoat. Khi can thay di yéu cau, ddi
tugng diéu khién chi can thay d6i chuwong trinh thong qua viéc 1ap trinh, khi
khong c6 cé4c yéu cau thay dbi cac dau vao ra thi khéng can phai nang cap
phan ciing. Chire nang 1ap trinh d& dang, ngén ngix 1ap trinh dé hiéu, dé hoc,
thuc hién dugc cac thuat toan phic tap vaéi do chinh xac cao.

Mach dién gon nhe giam dén 80% sé lwong day ndi so véi st dung mach
tiép diém, d& dang trong viéc bao quan va sira chira, mach diéu khién ltc
nay da dugc thay thé hoan toan bang chuong trinh PLC.

S6 lwgng Timer, Counter, Relay trung gian, ... rat 16n. PLC con hd tro
nhiéu khdi ham c6 chirc nang chuyén dung: phat xung téc do cao, bo dém
téc do cao, bo diéu khién PID, ...

Cau tric dang Module gitip PLC c6 tinh ning mém déo cho phép dé dang
thay thé. Nguai dung dé dang lya chon nhitng module nao can thiét véi yéu
cau diéu khién hién tai gidp tiét kiém chi phi. C4u tric dang module cua
PLC gilp viéc mé rong quy mo diéu khién don gian, tiét kiém, khong can
phai trang bi CPU mai.

Kha ning truyén théng, néi mang véi may tinh hay véi PLC khac. Kha
nang nay dap tng yéu cau diéu khién, giam sat tir xa, xay dyung hé thong
SCADA.

Hoat dong véi d6 tin cay cao, tudi tho cao, kha ning chéng nhiéu tbt, hoan
toan lam viéc tin cay trong moi truong cong nghiép.

» Nhuoc diém

Pham vi @ng dung hién nay con han ché do gia thanh cao nén khong phu
hop cho cac yéu cau diéu khién don gian. V&i nhitng yéu cau nay thi bo
diéu khién tiép diém s& hiéu qua kinh té hon.

Y&u cau nguoi lap dit ban dau, 1ap trinh phai c6 hiéu biét chuyén mén vé
PLC.

2.2.2.2 Vai tro
Hién nay PLC la mot phan khong thé thiéu cua céc nha may, cac day chuyén san
Xuat céng nghiép nho cac vu diém vuot troi néu trén PLC da thay thé hau hét céc hé
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thong diéu khién tiép diém truyén théng gitup hé thong hoat dong tin cay va hiéu qua
hon, tiét kiém nhan céng va tranh nhitng thao tac sai ciia ngudi van hanh.

2.3 PLC dong Q ctia hang Mitsubishi [3]
2.3.1 Dang module

Phat trién I&n tir dong san pham truéc d6 -ho AnSH, ho Q PLC Mitsubishi cho
phép ngudi dung phdi hop va lua chon sy két hop tét nhat gitra CPU, cong cu truyén tin,
module diéu khién chuyén biét va I/O trén cing mot nén tang. Piéu nay cho phép ngudi
ding cau hinh hé théng theo nhiing gi minh can, khi ndo minh can, noi minh can trién
khai.
2.3.2 Kha nang da dang

e CO thé phdi hop PLC CPU (co ban & nang cao), Motion CPU, Process
Controllers va ngay ca PC vao trong mot hé théng duy nhét 1én d¢én 4 CPU
khac nhau. Diéu ndy tao cho nguoi st dung su chon lya hudng diéu khién,
ngdn ngir 1ap trinh — tat ca cung chung trén mot nén tang duy nhat.

e Linh dong va phan cip 1a dic tinh thiét ké chu chét 1am cho dong Q thuc
su 1a mot nén tang ty dong hda duy nhat. Nguoi ding cd thé si dung trong
diéu khién don gian céc loai may mac riéng 1é hodc quan ly toan bo thiét bi
tat ca cing trén mot nén tang phan cang.

2.3.3 Nhirng tinh ning chinh

e Tbc do xt 1y 1én dén 34ns/LD.

e BoO A/D-D/A c6 d6 chinh xéc cao, ing dung diéu khién nhiét do, diéu khién
vi tri.

e Ngb vao CIP (Chanel Isolated Pulse), tich hop bo dém xung téc do cao.

e Diéu khién tién trinh, Iap trinh online.

e H0 tro hoan toan trong cac tng dung phan mém MELSOFT.

e Pay du cac (ing dung mang nhu: CC-link, MELSECNET-H, ...

e Kha ning md rong dén 4096 1/0 (max 8192 1/0).

e Budc lap trinh dén 252K steps.

2.3.4 D&y san pham
» Cé&c module CPU:

Bang 2. 1 D@y PLC dong Q cia hang Mitsubishi
Q CPU co ban
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I

Q00JCPU 8k steps 256 points
QO00CPU 8k steps 1024 points
Q01CPU 14k steps 1024 points
Q CPU khéc:
B0 nh¢ CT So diém vao/ra
QCPU tinh ning manh
Q02CPU 28k steps 4096 points
QO02HCPU 28k steps 4096 points
QO6HCPU 60k steps 4096 points
Q12HCPU 124k steps 4096 points
Q25HCPU 252Kk steps 4096 points
CPU dung cho xir ly qua trinh
Q12PHCPU 124k steps 4096 points
Q25PHCPU 252K steps 4096 points
Q12PRHCPU 124k steps 4096 points
Q25PRHCPU 252Kk steps 4096 points
CPU diéu khién chuyén dong
S4 truc
Q172HCPU(-T) 8

GVHD: Ths.Lé Hoang Lam
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Q173HCPU(-T) 32

Q172CPUNC(-T) 8

Q173CPUNC(-T) 32
Q Motion CPU

Q172HCPU SSCNET Il compatible
For 8-axis control

SSCNET Il compatible

Q173HCPU For 32-axis control

SSCNET 11l compatible
Q172HCPU-T For 8-axis control
Teaching module compatible

SSCNET Il compatible

Q173HCPU-T For 32-axis control

Teaching module compatible
Q172CPUN For 8-axis control
Q173CPUN For 32-axis control

For 8-axis control
QL72CPUN-T Teaching module compatible
Q173CPUN-T For 32-axis control

Teaching module compatible

Q Redundant CPU

Q12PRHCPU 124k steps 4096 8192
Q25PHCPU 252k steps 4096 8192
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> Céc khdi mo rong
Bdng 2. 2 Cdc module diéu khién vi tri ciia hdng Mitsubishi

Positioning module (Note 5)
QD75P1 1-axis, open collector output
QD75P2 2-axis, open collector output
QD75P4 4-axis, open collector output
QD75D1 1-axis, differential output
QD75D2 2-axis, differential output .
QD75D4 4-axis, differential output
QD75M1 1-axis, SSCNET compatible
QD75M2 2-axiss, SSCNET compatible
QD75M4 4-axis, SSCNET compatible
QD70P4 4-axis, pulse output (servo motor, stepping motor compatible)
QD70P8 8-axis, pulse output (servo motor, stepping motor compatible)
Ethernet module
QJ71E71 For 10BASE-5/10BASE-T
QJ71E71-B2 For 10BASE-2
QJ71E71-100 For 10BASE

> Céac module nguén cung cap:

Bdang 2. 3 Tén cac module cdp nguéon
Power supply module

Q61P-Al1 100-120VAC input/5VDC 6A output
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Q61P-A2 200-240VAC input/5vVDC 6A output

Q62P
Q63P
Q64P

» Céac module ngd vao:

24VDC input/5VDC 6A output

GVHD: Ths.Lé Hoang Lam

100-240VAC input/SVDC 3A, 24VDC/0.6A output

100-120/200-240VAC input/5VDC 8.5A output

Bdang 2. 4 Cac module ngd vao

£ oo 100 d@én 100 dén
S6 ngd vao 150V AC | 220V AC 24V DC 5/12V DC 24V DC
QX48Y57
8 QX28 .l
QX40
16 QX10 QX70 QX80
QX40-S1
QX40
32 QX40-S1 QX71 QX81
QH42P *1
QX42 QX82
64 QX72
QX42-S1 QX82-S1

*1: théng so ky thudt ngd vao cho cac module tich hgp 1/0.

» Cac module ngb ra:

Bdng 2. 5 Cac module ngd ra
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Transistor _ _
Relay Transistor 12 g Transistor | Transistor
b i J en . ,
S0 | 24vDC | Triac | 5 gén AV DC 5 dén 12 dén
12vDC 24VDC
ra 240VAC ) (Sink
240VAC (Sink) (Sink) (Source)
/source)
QX48Y57
7 “
g QY18A | QY22 QY68A
QY40P QY70 QY80
16 QY10
QY50
QY4LP QY71 QY81
32 QY42pP
*2
QY42P
64

*2: Thong so ky thudt ngd ra cho cac module tich hop 1/0.

2.4 Tong quat vé Servo
2.4.1 Gigi thiéu chung vé AC Servo

2.4.1.1 Giéi thiéu vé AC Servo

DPong co servo hay servo ndi chung 1a mét thiét bi thuc hién cong viéc cd thanh
phan chinh I1a dong co st dung hdi tiép tin hiéu tir encoder vé driver diéu khién dé diéu
chinh téc do, moment, vi tri ciia dong co hay cac két ciu co khi di kém dat duoc nhu
mong mudn. Khi ¢6 vat can hoic nhimg tac dong lam ham truc dong co, hé théng hoi
tiép s& giup dong co tu diéu chinh cho luc moment, téc d6, hay quéan tinh cho phi hop
V§i tai dang mang. Ngoai ra dong co servo ludn ¢ xu hudng gitr vi tri hién tai khi khéng
c6 tin hiéu diéu khién, chinh vi thé khi c6 mot ngoai vi tic dong trong kha ning qua tai
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cho phép 1am thay ddi vj tri ciia dong co hay két cau co khi lién két véi truc dong co thi
servo sé tu tré vé vi tri trudc khi bi sai léch

Hinh 2. 5 Servo MR-J3

Co 3 loaiddng co servo dugc sirdung hién nay d6 1a dong co servo AC dua trén
nén tang dong co AC léng s6oc;Dong co servo DC dya trén nén tang dong co DC; va
dong co servo AC khong choi than dua trén néntang dong co khong dong bo

2.4.1.2 Chirc nang

AC Servo dic biét can thiét trong san xuat do chdng cé thé diéu khién chinh xéac
c4c thiét bi ¢ toc d6 cao. AC servo c6 kha ning thuc hién ba loai diéu khién: diéu khién
vi tri, diéu khién tdc do, diéu khién moment.

e Diéu khién v; tri: diéu khién s6 luong vong quay nhat dinh cua dong co servo
sau d6 sir dung co cdu co khi chuyén tir dang quay sang di chuyén ngang doc
nhu 13 st dung vitme. AC Servo c6 kha ning diéu khién vi tri chinh xac dén
tirng micromet

e Diéu khién toc dé: didu khién toc do bao gdm van tdc va chiéu quay. Khi dong
co servo ting tbc hodc giam tc, bo ma hda xung vong quay s& giri van toc va
chiéu quay thuc té t6i bo didu khién dong co servo hoic guri truc tiép toi bo
diéu khién chuyén dong. Mach vong téc do s& so sanh tc do dat véi toc do
hién tai; dwa vao sai sd téc do va cac thdng sé cin chinh cua mach vong, bo
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diéu khién dong co s& tu dong diéu chinh van téc dong co theo thai gian thyuc
dé dat duogc cac yéu cau cua tng dung. Theo cach nay, dong co servo s& thyuc
hién dung theo cac thong sb di cai dat ngay ca khi diéu kién van hanh thay
doi

e Diéu khién moment: M6 men cua dong co Servo 1a luc tao ra tir chuyén dong
quay cua rotor dong co. M6 men tao ra ty 1€ thuan véi dong dién hiéu dung
chay trong cudn day stator cua dong co. Dong hiéu dung cang cao, mé men
sinh ra cang 16n. Bo diéu khién dong co servo do tri s6 dong hiéu dung chay
trong cudn day stator va duiing phan hoi gia tri nay dé tu dong diéu chinh dong
dién trong dong co theo thoi gian thuc nham dap tmg dwoc yéu cau md men
cua tng dung.

2.3.1.3 Cau tao by AC Servo

AC Servo cha yéu dugc cau hinh véi hai thiét bi chinh: bo khuéch dai Servo
(Driver Servo) va dong co Servo (thiét bi do va dan dong). Tuy nhién, AC Servo
khong thé hoat chi véi bo khuéch dai Servo va dong co Servo. Hé thong can mot bo
diéu khién dé phat di cac 1énh diéu khién. Bo diéu khién giri cac 1énh téi bo khuéch
dai Servo, sau khi nhan duoc 1énh, bo khuéch dai Servo s& truyén Iénh nay téi dong
co Servo. Sau d6 dong co Servo s& phat ra luc dan dong theo lénh d6. Pong co Servo
cling duoc trang bi b ma hoa c6 chirc nang nhu may do dé do vi tri hién tai va chuyén
thong tin nay téi bo khuéch dai Servo. Bo khuéch dai Servo sé& so sanh gia tri caa
lénh véi gid tri hién tai nhu bo ma hoa da doc duoc va sau d6 dua ra mét Iénh sta doi
dé giam téi thiéu mirc chénh léch. Qué trinh nay goi 1a diéu khién hoi tiép.

2.3.1.4 Cau tao ddng co Servo

Roto
(Nam cham vinh cttu)
Stato

Hinh 2. 6 Cdu tgo dong co Servo
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Pong co Servo xoay chil yéu dugc cdu tao véi mot Stator, Rotor va bo mé hoa
(Encoder). Stator 12 bé dong co, day quin duoc quan quanh 151 dé cung cip luc can
thiét dé xoay rotor. Rotor Ia truc quay véi cAc nam cham vinh ciru. Bo mé hoa dugc
cau tao dé do vi tri tuyét dbi cd thé doc duoc vi tri hién tai cua dong co.

2.3.2 Encoder

2.3.2.1 Giéi thiéu

PHOTO SENSOR

SQUARING
CIRCUIT

Hinh 2. 7 Pia encoder

Encoder dugc hiéu 1a mot cam bién vi tri dua ra théng tin vé goc quay, toe do cua
mot truc xoay nao do két ndi voi nd. Nguyén 1y co ban caa Encoder gom mot dia xoay
quay quanh truc, trén dia c6 cac 16 hoic ranh dé tin hiéu quang chiéu qua dia s& thu vé
dugc goc quay cua dia. Khi truc quay khién dia quay, tin hiéu quang chiéu qua dia s&
nhan tat lién tuc tao ra cac xung, ghi nhan lai s xung va téc d6 xung ta co thé thu vé
dugc goc quay va tée do quay caa truc gan encoder.

2.3.2.2 Phéan loai Encoder

Hinh 2. 8 DPia encoder tuyét doi
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Encoder thuong duoc phan lam 2 loai: encoder tuyét ddi (Absolute encoder) va
encoder twong ddi (Increamental encoder).

- Encoder tuyét d6i: 1a dong encoder cé kha ning phan hdi chinh xéc vi tri cua truc
dong co so voi diém quy dinh sin ban dau. Pia encoder tuyét ddi thuong c6 nhiéu ranh
c6 kich thude khéac nhau va sap xép khong déu dé tin hiéu quang phat ra xuyén qua ranh
dua vé duoc tin hiéu vi tri tai d6 nho phan tich kich thuéc, sé lwong ranh roi bién dich
qua hé nhi phan ma tir d6 qui doi nguoc lai duoc vi tri cua truc quay. Encoder nay luu vi
tri rdnh cuing s vong quay trude dé vao mot pin siéu tu dé xac dinh chinh xac duoc vi
tri trudc khi ngiring cap xung. Encoder tuyét déi ciing co thé sir dung nhu mot encoder
tuong doi

- Encoder tuong déi: 1a dong encoder ma dia quay cua né ¢ nhiéu ranh vai kich

thugc bang nhau va cach déu nhau, nho vay khi tin hiéu quang ctr di qua mdi rdnh thi

lai c6 mot xung tin hiéu ra cho biét truc quay di quay duoc mét goc bao nhiéu do.

Hinh 2. 9 Pia encoder twong déi

Su khéc biét giira 2 loai encoder: encoder tuyét dbi s& c6 wu diém vuot troi hon
encoder tuong dbi véi kha ning nhd duoc vi tri chinh xac trén mot vong quay cua dia
encoder hay truc két ndi bang pin. Khi ngudn bi mat do su ¢, khi c6 dién tré lai encoder
tuyét d6i van nhd duoc vi tri caa minh, hé théng c6 thé hoan thanh cong viéc tiép tuc ma
khong can quay tré vé vi tri ban dau. Tuy nhién di kém véi vu diém vuot troi caa encoder
tuyét ddi do 1a gia thanh khé cao, diéu khién phuc tap hon va cac thiét bi hd tro phai hién
dai, gia thanh cao hon.
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2.3.3 Driver Servo

Hinh 2. 10 Driver servo

Driver Servo 1a mot bo khuéch dai dién tir dic biét duoc sir dung dé theo dbi tin
hiéu phan hoi tir co ché Servo va lién tuc diéu chinh d¢ léch tir cac hanh vi du kién. Drive
Servo nhan duoc tin hiéu lénh tir mot hé théng diéu khién, khuéch dai tin hiéu va truyén
dong dién cho mot dong co Servo dé tao ra chuyén dong ti 1é thuan véi tin hiéu lénh.
Thong thudng, tin hiéu lénh dai dién cho mot van téc mong mudn, nhung ciing c6 thé
biéu dién mot momen hoic vi tri mong mudn. Mot cam bién gén vao dong co Servo bao
céo tinh trang thuc té cia dong co quay trd lai bo khuéch dai. Pong co Servo sau do so
sanh trang thai dong co thuc té vai trang thai dong co dugc chi dinh. Sau do, thay doi
tan sb, dién ap hodc do rong xung téi dong co dé sira 1i cho bat ky do léch nao tir trang
thai Iénh.

Trong mot hé thong diéu khién dugc cdu hinh dung cach, dong co Servo quay voi
van tc rat gan véi tin hiéu van tec ma dong co Servo nhan duoc tir hé thong diéu khién.
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M6t s6 tham sb, chang han nhu d6 ctng (con dugc goi la ty 1¢ thuan loi), giam chan (con
goi 1a dat dugc phéi sinh) c6 thé duoc diéu chinh dé dat dwoc hiéu sudt mong muén.

Mic di c6 nhiéu dong co Servo doi hoi mot Drive cu thé cho thuong hiéu dong
co hoic kiéu dong co cu thé; Tuy nhién, nhiéu Drive hién nay c6 thé twong thich vdi mot
loat cac dong co khac nhau.

2.3.4 Két néi Servo va Driver [4]

Dé diéu khién dong co servo can két ndi hai day cap gdom mét day cip nguon va

mét day encoder ndi véi servo amplifier

(Mote 4)  Controller
Alarm  forced stop  Forced ON
RA1 RAZ stop OFF

o0 e 1
o—o0 D—GIQ—M—E 51—
me || |
0
Servo amplifier Servo motor
NFB
1-phase & . e
100 to 2 AN D P
120VAC r o ' Y | 2 MNmotor
2 A" 3
M
Wl 4
T |1
1
|
: . i Ch2 (Note 3) Encoder
O Las 1 Encoder cable
0 Lan | \_J LJ C
| CN3 CN3 24vDC
Forced sto oo 4||7
(Note 5) - P % EM1 i
| DOCOM CIcCM
- (Note 5
ALM Al Trouble ( )
(Note 4)

Hinh 2. 11 So dé két néi servo va driver

Céc driver cua servo MR-J3 s& dugc két ndi vai nhau qua két néi SSCNETIII (cap quang)
ddng thai tron truc thdng qua gat tron truc c6 trén moi driver,
2.4 Piéu khién vi tri [1]

2.4.1 Li thuyét diéu khién vi tri
> Diéu khién tuyén tinh
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1. Diéu khién tuyén tinh mét truc: thuc hién di chuyén tir vi tri ban dau ( vi
tri dirng hién tai cua dong co) dén vi tri xac dinh. C6 2 cach diéu khién
tuyén tinh:

Diéu khién sir dung vi tri tuyét d6i (Abs): st dung toa do diém bat
dau va diém két thic mot chu ki chuyén dong dé xac dinh hudng
chuyén dong cua truc trén hé toa do, vi du:

Positioning when the specified

/ address is 2000
/ , Positioning when the specified
/ / address is 8000
2000 5000 / 8000
le y 4 ol
! L3 !

Start point address
Hinh 2.12: Ché dg chay vi tri tuyér doi

Piéu khién st dung muc ting gia tri (Inc) : di chuyén dya theo mic
tang gia tri SO VGi gia tri cua vi tri ban dau. Huéng chuyén dong
dugc quy dinh theo diu cua khoang gia tri ting thém, vi dy:
Positioning when the specified
address is -3000.

Positioning when the specified

; address is 3000.

/

2000 5000 / 8000
— .
Movement direction for a negative Movement direction for a positive
movement amount. . movement amount.
Start point address

Hinh 2. 12 Ché dé chay gia tri ting

Diéu khién tuyén tinh trén 2 hay nhiéu truc duoc thuc hién bang céch sir dung
diéu khién tuyén tinh doc lap trén tirng truc mot cach dong thoi
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Axis 1 /- Specified address
2000 |/ (8000, 2000)

Start point address
(2000, 8O0)

800+ ; ' | Positioning operation

i * Axis 2
0 2000 8000

Hinh 2. 13 Piéu khién 2 truc sie dung vi tri tuyét doi

&xus 1 /— End position when the travel increment
20004 /I8 1200 for axis 1 and 6000 for axis 2.

Start point address
(2000, 800) \,

A00-- * Positioning operation

' I { * Axis 2
0 2000 8000

Hinh 2. 14 Piéu khién 2 truc si¢ dung miic ting gid tri
> Piéu khién nai suy cung tron 2 truc

C6 2 cach diéu khién noi suy cung tron: Noi suy cung sir dung diém phuy (SP) va
noi suy cung str dung tam (CP):

1. Noi suy cung sir dung diém trung gian: Thuc hién dich chuyén nhiéu qué
giai doan, doan dau tién la tir diém bat dau dén lan luot cac diém phy (SP)
dau tién va lan luot dén cac diém phu tiép theo trén cung tron vai cang
nhiéu diém phu cung tron cang chinh xac. Mdi giai doan dich chuyén co
thé ding mot trong 2 cach diéu khién cua diéu khién tuyén tinh. Két qua la
mot cung c6 tam 1a diém giao nhau cua cac dudng trung truc cia dudng
thang giira dia chi diém bat dau (vi tri ding hién tai) va dia chi diém phu
(dia chi cung) va duong thang gitta dia chi diém phu ( dia chi cung) va dia
chi diém cudi (dia chi cudi) di véi st dung vi tri tri tuyét dbi
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Forward

direction

I:\’_everae Start poin H"‘x\‘ | Center point

direction address ™. ‘(Calculated by the QDT5)
Reverse Forward
direction direction

Hinh 2. 15 Piéu khién chay cung si dung diém phu

2. Noi suy cung str dung tdm xac dinh : Sur dung tdm cung tron xac dinh ban
kinh 12 gia tri khoang céch tir diém bat dau dén cung tron . Phuong phap
nay doi hoi tinh toan chinh xac gia tri diém cudi phai thudc cung tron trén.

Forwa\rd direction

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Movement by circular interpolation

& Start point address

v (current stop position)
(positioning address)
Radius

Reverse direction ==

» Forward direction

N T

Reverse direction

Hinh 2. 16 Piéu khién chay cung dung tdm xdc dinh

2.4.2 Thiét 1ap b thong sé diéu khién vi tri QD75
Module QD75 c0 3 chirc nang chinh:
> Diéu khién OPR : 1a chirc ning thiét 1ap diém bat dau dé thyc hién diéu khién
dinh vi va thuc hién dinh vi vé diém bét dau d6. Piéu nay duoc sur dung dé tra lai
vi tri 1am viéc ban dau khi diém Iam viéc hién tai trong lic ngudn dang bat khac
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Vé6i vi tri 1am viéc quy dinh hé théng s& nha vi tri nhd ché do vi tri tuyét dbi dé
tra vé vi tri ban dau.

> Diéu khién dinh vi : Diéu khién nay duogc thyuc hién bang cach sir dung "di liéu
dinh vi" duoc luu tri trong QD75. Diéu khién dinh vi bao gdm diéu khién vi tri
va diéu khién téc d6, duoc thuc thi bang cach cai dit cac muc bat budc trong "dit
liéu dinh vi" nay va bat dau chay céc dix liéu dinh vi dé.

> Diéu khién thu cdng bang cach dwa tin hiéu vao QD75 tir ngudn bén ngoai, QD75
s& tao ra mot chudi xung ngau nhién va thuc hién diéu khién. St dung diéu khién
thi cong nay dé di chuyén truc dén cac vi tri ngau nhién (hoat dong JOG) va dé
diéu chinh chinh x&c vi tri thi can sir dung may phat xung thu cong)

Nhu vay viéc cai dat théng sé can thiét caa QD75 c6 ba loai thong sé chinh bao
gom thdng s6 co ban, thdng sé vi tri ban dau va di liéu diéu khién vi tri. Trong d6 théng
s6 co ban va théng sé Vi tri ban dau duoc qui dinh dya theo phan ctiing hé thong. Tat ca
nhiing théng sé nay khi thay doi ghi mai déu can reset PLC.

— Parameters Basic parameter 1------ Unchangeable
Basic parameter 2:----- Changeable
Detailed parameter 1:--Unchangeable
Detailed parameter 2---Changeable

QD75 setting data

— OPR parameters T Basic parameter 1------ Unchangeable
Detailed parameter 2:--Unchangeable

—Positioning data -+ Changeable

> Thong s6 co ban 1 va 2

Unit setting (cai dat don vi chuan): 1a thiét lap dau tién trong ché do diéu khién vi tri.
Qui dinh don vi tinh toan cho tat ca chu trinh hoat dong. Cac thdng sb khéac ciing thay
d6i tury theo don vi chuan nhu hinh

Number of pulses per rotation (S6 xung trén mdi vong quay): day 1a thiét 1ap rat quan
trong va la bit budc dé viéc diéu khién dat duoc dang su chinh xac nhu mong mudn.
Pay 1a s6 xung yéu cau dé dong co servo hoan thanh mot vong quay ma sé xung nay phu
thudc vao s6 xung ¢ dinh trén dia encoder ciia mdi servo
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Movement amount per roration (Khoang di chuyén trén mdi vong quay): cai dt
khoang di chuyén ma co cu co khi lién két véi truc dong co nhu vit me , banh ring ...
Don vi thiét 1ap c6 thé 1a mm ddi véi chuyén dong tinh tién, d6 vai cac hé thong xoay
hay truc tiép tinh bang xung d6i véi nhitng truong hop dic biét.

Speed limit value: toc do toi da cua dau truc dong co duoc cai dit dé kiém soat toc
do cua mdi truc khong cho phép vuot qué gisi han nay

Bdng 2. 6 Thiét I@p théng sé co’ ban module QD75MH

, Setting range Initial
Used unit
value
Item mm inch degree pulse
Unit sefting 0:mm 12inch 2 degree 3 pulse 3
No. of pulses per )
, 1t0 65535 pulse 20000
rotation (Ap)
Movement 0.00001 to 0.65535 | 0.00001 to 0.65335
Movement [amount per 0.1 to 6553.5um ' ' et ’ ' degree 1 to 65535pulse | 20000
amount per rotation (AL) s
pulse (A) 1-fold
. Unit magnification 10-fold
Basic 1
paraneles (Am) 100-fold
; 1000-fold

0: PLS/SIGN mode
1: CWICCW mode
Pulse output mode , 1
2. A phase/B phase (multiple of 4)

3: A phase/B phase (multiple of 1)

0: Current value increment with forward run pulse output

Rotation direction setfing ) , 0
1: Current value increment with reverse run pulse output
_ 0.01 to 20000000.00 {0.001 to 2000000.000{0.001 to 2000000.000; 1 to 1000000
Bias speed af start , , , » 0
mm/min inch/min degree/min| pulse/s|
) . 0.01 to 20000000.00 {0.001 to 2000000.000{0.001 to 2000000.000; 1 to 1000000
Basic |Speed limit value , , , - 200000
mm/min inch/min degree/min| pulse/s|
parameters —
5 Acceleration time 0 1to 8383608ms 1000
Deceleration time 0 1 to 8388608ms 1000
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( xung/ tin hiéu)

Tin hiéu quay thuan/ nghich
doc 1ap véi xung lénh diéu
khién huéng quay.

Ché do Dic diém Hinh anh mé ta
S6 vong quay va tde do phu —
rovaortinica o | ese NIRRT
) thuoc vao tin hiéu xung.
Pulse/sign

Forward run Reverse run

Move in + direction Move in - direction

Déi c6i dong co servo, viéc
quay thuan, nghich khéng
phai ¢6 dinh ma nguoi ta

PULSE F_uumwuw

xung.

Quay thuan khi pha B tré pha
hon pha A 90 do.

Quay nghich khi pha B sém
pha hon pha A 90 d6

thuong quy udc theo chiéu
cwiccw | kim dong hé. BUSER IMATOAA
(clock wise/ Ta c6 thé diéu khién chiéu Forward run Reverse run
counter clock | quay cua servo thong qua 2 d '
wise) ngd nhan xung. Khi ngd A
nhan thi dong co quay theo
chiéu kim dong ho, ngd B
nhan thi quay theo chiéu
nguoc lai.
Huéng quay diéu khién boi
Pulse/pulse | do léch pha giira 2 ngd phat | @ Reterse un

j_LWhen B phase is 90° LWhen B phase |

behind A phase

UYL
Jijiii}

ahead of A phas
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Rotation direction setting (Thiét lap huéng quay): chiéu quay thuan nghich cua dong
co servo thyc té 1a khdng c6 mic dinh. Huéng ngay duoc chi dinh theo chiéu kim déng
hd hodc nguoc chiéu kim déng hd. Chinh vi thé ta phai thiét 1ap huéng quay cho bo diéu
khién servo bang céch cai dat dong co quay theo chidu ma gi tri vi tri béo vé 1a duong
nghia la quay thuan va nguoc lai la quay nghich.

Cai dat hanh trinh cho hé théng: dé tranh hong héc ciing nhu nhitng diéu khéng mong
mudn xay ra khi diéu khién c6 sai x6t, hé théng can dugc chi dinh hanh trinh di chuyén
t6i da. Co 2 cach dé cai dat didu nay, cach dau tién Ia cai dat bang phan mém qua céc
théng sé upper limit va lower limit trong parameter cua driver servo, cach tht 2 1a dung
c4c cong tac hanh trinh hay cam bién dé gigi han chuyén dong cho dong co

> Thong so chi tiét 1 va 2

Ngoai cac thong s cai dat mic dinh, trong phan can cha y cai dit cac thong sd
ctia giao dién két ndi thiét bi ngoai vi bao gdm cac chan két nbi bd phat xung ( toc do
JOG , thoi gian tang tde | giam tdc cua JOG) va céc tin hi€u gidi han thuan ( FLS),
gidi han nghich (RLF) dé cai dat gii han an toan cho co ciu

Ché d@p OPR

OPR c¢6 thé hiéu 1a “ Home position return” cu thé ché d6 nay cho phép luu trix
mot toa do6 tuyét dbi cd dinh goi 1a OP ( Home position) c6 thé duge cai dit trong cling
nhé caa module thdng minh bang bd phat xung . Toa do goc nay dua vao hé thdng phat
thién vi tri tuyét doi caa servo MR-J3 gilip lubn phat hién vi tri tuyét ddi cia dong co va
giit cho nd hoat dong tét, khdng phu thudc vao viéc bat hay tit ngudn bo didu khién lap
trinh da nang. Do d6, mot khi vi tri Home duoc xac dinh tai thoi diém Iap dit may, khdng
can quay lai vi tri nha khi bat nguon sau do.

Néu mat dién hoac xay ra 16i, viéc khoi phuc rat d& dang. Ngoai ra, dix liéu vi tri
tuyét doi, duoc hd tro bai pin siéu tu dién trong bo ma hda (CN4), c6 thé duoc gitr lai
trong khoang thoi gian duoc chi dinh.
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Battery _1
Servomotor

PLC
CFPU

QD75MH Servo amplifier

* Position comman
* Control command
* Servo parameter

* Pasition comman
= Control command
& Servo parameter

OFR Back-up (F’IG\

- —

‘Absulme position detector
Return of the present value

Hinh 2. 17 So do truyén nhdn va lwu trie vi tri tuyét doi

> Cac thong s co ban :
1. OPR method gém 4 ché do

- Near-point dog method : sau khi dén diém giam téc Dog thi hoan
thanh vé home va phat tin hiéu 0

- Count method 1: sau khi dén diém giam téc Dog tiép tuc dich
chuyén thém mot doan chi dinh, hoan thanh vé home va phat tin
hiéu 0

- Count method 2: tuong ty count method 1 nhung ko phat tin hi¢u

- Data set method: cho phép cai dat thu cong OP bang dix liéu bo nhé

2. OPR direction

- 0: di chuyén theo hudng ting cua dia chi vj tri
- 1: di chuyén theo hudng giam cua dia chi vi tri
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When the zero point is set at the lower

limit side ~
Set ™1" for [Pr.44] .
Lower limit Upper limit
U <——" U

Address decrement VOF’ Address increment
direction Q ‘ B " direction
Lower limit Upper limit
Address decrement, IZ v IZ Address increment
direction " direction
U ) > or A U

When the OP is set at the upper
limit side.

Set "0" for .

Hinh 2. 18 Hwéng ciia chuyén déng OPR

3. Va mot sb thdng sé co ban khac nhu OP address ( hé théng Abs) va OPR
speed ( toc do khi bat dau vao ché do OPR)

2.5 Tong quan vé giao dién SSCNET(Servo System Controller Network)

Khi cdng nghé servo da duoc cai tién dang ké. Dé diéu khién céc thiét bi hiéu suat
cao va do chinh xac cao khong thé sir dung cac Iénh xung théng thuong hoac cac tin hiéu
tuong tu do cd tan sé xung gidi han cho téc do cao hoic kiém soat d6 chinh xac cao s&
dé bi ton thuong do nhiéu dudng day, sut dién ap do chiéu dai cap va do leéch nhiét do.
SSCNET duoc tao ra dé giai quyét cac van dé nay gilp cac hoat dong muot ma hon voi
téc do va do chinh xéac cao. Hé théng két ndi giao tiép ndi tiép trong SSCNET cho phép
dé dang diéu khién dong bo mo to servo va hé théng dinh vi tuyét dbi c6 cau tric va két
ndi mot cham véi dau ndi giup don gian hda viéc ndi day. SSCNET bao gom céap kim
loai SSCNET / SSCNETII va cap quang SSCNETIII.
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|

hinh 2. 19 So' d6 phan cdp mang

2.5.1 Uu diém ciaa SSCNET [9]

> Dic biét phi hop véi cac giao tiép dong bd phi hop vai céc thao tac khai dong
ddng bo noi suy hai truc trong cac may ché bién thuc pham hozic may in

> SSCNET c6 thé trao doi khéi luong dir liéu 16n gitra b diéu khién va bo khuéch
dai servo trong thoi gian thuc. Thong sb servo c6 thé dugce dit tir may tinh ca
nhan dugc két ndi véi bo diéu khién trong khi sir dung bo diéu khién chuyén
dong. Tc do dong co, vi tri hién tai va gid tri dién ap cua ting truc cd thé duoc
theo ddi bang chirc ning dao dong ky thuat sb

> Cau trdc vi tri tuyét d6i don gian bao gom maot module | / O dé gui va nhan di
licu ABS dé cau trdc mot hé thong tuyét déi véi mot chudi xung 1énh va néi day
ciing duoc yéu cau gitra module 1/ O va bo khuéch dai servo. SSCNET khéng
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yéu cau bat ky hé théng day dién nao, va cau triic mot hé thong tuyét doi la rat
dé dang. Nho ¢6 vi tri tuyét doi hoat dong cé thé duge khai dong ngay sau khi
bat ngudn ngay ca véi nhiéu tryc.

> Giam sb luong day ndi dang ké so véi cach phat xung thong thuong nhd chi can
mot day cap quang chuyén dung dé két ni gitra 2 thiét bi

Pulse Train Command SSCNET Command

* High-Accuracy Command Data
* Motor Speed Monitor Data
+Ready (RD) - Forward/Reverse Rotation - Open Collector Power Input * Current Value Monitor Data
I Position (INP) Pulse train (PPINPIPGING) ~ (OPC) *Current Position Monitor Data
 Encoder Z-phase Pulse (OP) - Digital /F Power Supply Input ~ * Digital UF Common (SG)  Axis Status Signals
“Clear (CR) (com) * Shield (SD) (Ready, In Position, etc.)

hinh 2. 20 SSCNET s dung it didy hon phadt xung thong thuwong
> SSCNET cung cip do chinh x4c cao va d6 tin cay két nbi d6i véi cac hoat dong
truyén thong dix liéu cia né. Khi co 15i xay ra trong qué trinh giao tiép, dir liéu
hién tai bi loai bo va dit liéu binh thuong hién tai duoc sir dung dé thay thé.

Pulse Train Command SSCNET Command ik
5 loise

: . z
< >—;<Correct>—;< Error )—(\Cict?—( 3

I ; i ! =

1 Correct | Error | Correct | O i @ :

(1) If the data is illegal because of noise, the current data is discarded.
(2) Position does not deviated so that positioni based on

the following correct data.

If the data is illegal because of noise,
operation continues with a deviated position.

hinh 2. 21 Khd nding tie thay thé di liéu 16i ciia SSCNET

2.5.2 SSCNET I11 [10]

SSCNET 111 13 mang két ndi diéu khién mot hé thong servo méi nhét cua hang
Mitsubishi cho phép cac lién lac song cong tdc d6 cao c¢6 mirc do chiu nhidu vuot troi
bang céach stir dung mot hé thdng truyén thdng cap quang. Hé théng nay duoc xay dung
dé dong bo céac két ndi ndi tiép nhau cua cac san pham thudc Mitsubishi Electric
Automation. Nhitng tinh ning ndi troi dic biét:
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> Chu ky giao tiép lénh (chu trinh truyén thong) dén bo khuéch dai servo dugc cai
thién (tir SSCNET : 0,88ms dén SSCNETIII: 0,44ms) bang cach tang toc do lién
lac tir 5,6Mbps da Ién dén 50Mbps. Su cai thién nay ciing cho phép d6 chinh xéc
dong bo hoa va do chinh xéac toc do / vi tri dugce ting cuong.[]

. 0.44ms |
et

D e D &

Curve becomes smoother

hinh 2. 22 So sanh téc dé truyén ciza SSCNET va SSCNET 111
> Chiéu dai cap tin hiéu 1én dén 50m giira nhirng thiét bi gidp giam chiéu dai day
cAp ngudn va day encoder trong céc hé théng l6n c6 phan diéu khién cach xa
phan dong luc.

Conventional Control Panel SSCNETII Control Panel
Control Panel

Control panel can be downsized
by dispersing devices.

Hinh 2. 23 Uu diém vé chiéu dai cia cap SSCNET 11|
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> Khi két ndi vai bo servo MR-J3B, SSCNETIII thuc hién cac hoat dong nhanh hon
va muot ma hon cho toc dd cao hon (6000r/p) va do chinh xic cao hon
(262144plrev)

> Cai thién kha niang chdng nhiu nho st dung céc 18i soi quang gilp giam dang ké
nhiu gay ra tir cac soi Cap cap ngudn hoic cac thiét bi cong suat bén ngoai

Item SSCNETII SSCNETI SSCNET
Optical Fiber Cable
Communication Medium Standard Cord for Inside Panel Long-Distance Cable Mot Metal Cable Metal Cable
Standard Cable for Outside Panel
Communication Speed 50Mbps 5.6Mbps 5.6Mbps
Communication | Send 0.44ms/0.88ms 0.88ms 0.88ms/1.77ms/3.55ms
Cycle M2 | Recgive 0.44ms/0.88ms 0.88ms 3.55ms

Communication Cycle 0.44ms : 8 axes/system

Maximum Control Axes per System i 6 axes/system 8 axes/system
e persys Communication Cycle 0.88ms : 16 axes/system
Maximum 20m between Stations | Maximum 50m between Stations
Transmission Distance Maximum Overall Distance 320m | Maximum Overall Distance 800m Qverall Distance 30m QOverall Distance 30m
(20m x 16 axes) (50m x 16 axes)
Noise Resistance 0 0 0

Hinh 2. 24 Bang so sang gida SSCNET 111 va céc thé h¢ truéc
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CHUONG 3: YEU CAU PIEU KHIEN VA PHUONG PHAP
THUC HIEN
3.1 M6 ta qui trinh lam viéc cia hé théng

Trong mdi truong cong nghiép hién dai, viéc st dung két hop giira xtr ly anh
va robot cdng nghiép khéng con qua xa la véi chdng ta. Trong thoi dai 4.0, cdng cu
xir Iy anh ngay cang duoc cai tién va co thé thuc hién dugc nhiéu cong viéc nhu:

v' Xac dinh mau sic

Xac dinh kich thudc

Xac dinh vi tri

Kiém tra san pham 19i

Xac dinh d6 nghiéng

Xac dinh goc quay

DPoc ma vach san pham ....v.v...

AN NN

Hién nay, cac camera cong nghiép dugc tich hop san cac phan mém xir ly
gilp ching ta dé dang hon trong viéc két hop véi PLC trong day chuyén hé thong.
Ching ta khong can st dung cac ngdn ngit lap trinh phic tap nhu Visual C,
Python,... nita, ma thay vao d6 chung ta chi két ndi camera va PLC bang cong
Erthernet IP. R6i sau dé thiét 1ap chirc ning va truyén thong cia camera bang
phan mém In-Sight. Qua trinh diéu khién tro nén don gian hon nhung mang lai
hiéu qua cao hon so véi xtr Iy anh truyén thong (c6 thé Iy 1én téi 120 khung hinh
trén 1 giay).

Qua viéc tim hiéu, nhiéu hé théng thyc té, Chling em quyét dinh xay dung

Ién hé théng robot phan loai san pham ding camera cong nghiép. Loai camera
ching em sir 1a dong san pham In-sight 5110. Dong camera nay c6 chic ning 1a
xac dinh gié tri Barocde. Nhung ngoai ra, Camera ndy con thé xac dinh vi tri, goc
quay Vvat dua thepo vi tri, goc quay cua Barcode. Trong hé thdng ndy, chiing em
sir dung 4 chtrc nang ctia camera, bao gém:

v" Vi tri vat theo phuong X

v" Vi tri vat theo phuong Y

v' Gbc quay cua vat

v' Giatri Barcode
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Sau qua trinh Camera xi Iy hinh anh xong, thi ching ta phai c6 mét co cau
gap vat di chuyén tir vi tri nay qua vi tri khac. Qua su phén tich wu nhugc diém
ctia cac loai robot céng nghiép & chuong trén, ching em quyét dinh co ciu dong
SCARA ROBOT. Robot str dung 4 dong co servo MR-J3B ¢6 dai cong suat 100-
400W dugc diéu khién thong qua bo diéu khién théng minh 4 truc QD75MH4,
Cac dong co truyén dong toi cac khép di chuyén thong qua hé thong Puly va day
curoa. Thdng qua mot sé giai thuat diéu khién ma ching em c6 thé diéu khién
robot di chuyén theo y mudn.

Va mét diéu quan trong khéng thé thiéu Ia hé thdng van chuyén. O day
ching em dung mot dong co Servo MR-J3B 200W thong qua bo hop sé 1/5 dé
kéo bang tai di chuyén.

Hinh 3. 1 Ban vé hé tga d¢ truc SCARA Robot

3.2 Tinh toan dong hoc SCARA Robot
Ky hiéu

e L1: chiéu dai canh tay bac 1

41



PO AN TOT NGHIEP GVHD: Ths.Lé Hoang Lam

L2: Chiéu dai canh tay bac 3
e «a: GOcC xoay truc 1
e f: GOc xoay truc 3
e y:gbc xoay truc 4

a) Pong hec thuan

Px = L1 *cosa+ L2 * cos(a + B) (3.2)
Py = L1 * sina + L2 = sin (a + ) (3.2)
Pz = k*u (3.3)

b) Pong hoc nghich
Néu Px=0 thi ta c6 a1 = 90°

Néu Px#0 thi ta c6 a1 = tan™?! 1%
Ta co:
L2%2 = L1% + (Px* + Py?) — 2L1 * /Px2 + Py? x cos a2 (3.4)
_ L12+(Px?+Py?)-L122
@ Cos a2 == Triry?
_ _1 12+ (Px?+Py?)-L22
& a2 =cos™( Wy (3.5
Px? + Py? = L1% + L2?% + 2L1 « L2 = cosf (3.6)
2 2_y12_y92
& Cosp = Px%+Py?—L12-12
2L1+L2
_ _1,Px*+Py?-11%2-122
&B =cos™( TN (3.7)
<> Néu Px<0 thi ta cé a2 = a2 + 180
Xét tryc 3 xoay theo chiéu am ta c6
a=al+ a2 (3.8)
B=-B (3.9)

Néu a > 180 thi a=a-360
Pé truc 4 xoay theo chiéu song song véi bang taithiy =90 —a — 8 (3.10)
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Vi truc Z di chuyén doc 1ap nén s& khong phu thudc vao 3 truc con lai. Cho nén
ta ¢c6 phuong trinh nhu sau:

w= % (3.11)

i : géc quay cua truc Z
Pz: Toa d6 truc z mong mudn

k : hang sb co gia tri 1a budc vit me (10mm/r)

3.3 Quy trinh vin hanh hé théng
Hé théng ching em bao gom 2 ché do chinh:

> Manual
> Auto

3.3.1 Ché a6 Manual
O ché @6 nay, chiing em thuc hién 4 chitc ning chinh, bao gom:

> Chay JOG Robot bang tay phat xung
» Cai dat diém home cho Robot
> Chay vé home
» Chay tdi vi tri cho
a. Chay JOG

Budc 1: Pau tién ching ta phai van chia khoa trén HMI vé vi tri ON dé bat dong co
Bwéc 2: Ching nhan nut Manual trén HMI dé chon ché d¢6 Manual

Bwéc 3: Chlng ta chon do phan giai bang ndm vian & phia trén bén phai cua bo phat
xung. NUm vin ¢6 3 nac twong ung 1a x1,x10,x100.

Bwéc 4: Ching ta chon truc di chuyén bang ndm vin bén trai cua b phat xung. Ndm
vin nay c6 6 nac: OFF,1,2,3.4,5. Nhung vi Robot chi ¢ 4 truc nén ching ta chi sir dung
5 ché do: OFF, 1,2,3,4.

Buwéc 5: Dé di chuyén robot, ching ta quay nim phat xung & chinh gitra bo phét xung.
b. Cai dat diém Home

Bu6c 1: Chay JOG ting truc dén vi tri muén cai dat diém Home
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Bwéc 2: Nhan nut cai dit diém HOME trén man hinh twong ung 1a Set 1 (truc 1), Set 2
(truc 2), Set 3 (truc 3), Set 4 (truc 4).

c. Chay vé diém Home

Bwéc 1: Dau tién chling ta phai vin chia khoa trén HMI vé vi tri ON dé bat dong co
Buwéc 2: Ching nhan nut Manual trén HMI dé chon ché d¢6 Manual

Budéc 3: Nhan nit Return Home

d. Chay dén diém cho

Bwéc 1: Dau tién ching ta phai vin chia khoa trén HMI vé vi tri ON dé bat dong co
Bwéc 2: Chling nhan niit Manual trén HMI dé chon ché ¢6 Manual

Bwéc 3: Nhan nat Return Waiting Pos

3.3.2 Ché d§ Auto
Khi chay ¢ ché d¢, hé thong can cu phdi hgp nhuan nhuyén gitra tit ca cac khau.

Cac budc thuc hién cho nguoi van hanh:
Bwéc 1: Cho phép camera online bang phan mém In-Sight Explorer
Buwéc 2: Vin chia khoa trén HMI vé vi tri ON dé bat dong co
Budc 3: Nhan nit Auto trén HMI dé chon ché d6 Auto
Buéc 4: Cai dat van téc bang tai bang man hinh HMI
Bwéc 5: Nhan n(t Start trén HMI dé chay bang tai
Bwéc 6: Cap vat 18n vj tri truéc camera
Sau khi nguoi van hanh thuc hién du 6 budc nhu trén, thi robot s€ tu dong thuc hién cac
giai thuat trong ing dé phan loai va gap vat ra khoi bang tai.
3.4  Cai dit thong s6 h¢ thong [1]

% Cai dat cau hinh cho PLC bang phan mém Gx Work 2
v Cau hinh module va gan dia chi 10
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Q Parameter Setting X

PLC Name |PLC System |PLCFie |PLCRAS |BootFie |Program |SFC  |Device 1/O Assignment Multiple CPU Setting |

~1/O Assignment(=1)

LR ERERENERERERE

Hinh 3. 2 Cdu hinh bg diéu khién trung tam

Can chd y sb lugng luu trir dit liéu cia mdi module dé cai dat dia chi chinh xac,
thi tu cac module ¢ thé thay d6i cho nhau

v Céu hinh module Ethernet QJ71-E71

Ethernet Operation Setting X
—Communication Data Code — [~ Initial Timing
. Do not wait for OPEN (Communications
@ Binary Code C impossble at STOP time)
(" ASCII Code e Always wait for OPEN (Communication
possible at STOP time)
~IP Address Setting —Send Frame Setting —
Input Format IDEC "l o Ethernet(v2.0)
IP Address | 192 168 - 101]| | ¢ eee802.3
¥ Enable Online Change TCP Existence Confirmation Setting —
% Use the KeepAlive
" Use the Ping
| End I Cancel
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IP Address/Port No. Input Format DEC hd
Fixed Buffer Pairing Existence  [Host Station Destination Destination
Peviol OpenSystem | FoedBuffer | ¢ oumication Open | Confirmation | PortNo. IP Address Port No.
1 |TCP ¥ |[Unpassive v |Send v |Procedure Exist v [Disable  « |No Confirm 2048
2 v | v hd - - -
~ 1 _ _ _ _ _
Hinh 3. 3 Cac bwdc cai dat thong so module Ethernet
v Thiét 1ap cong két noi PLC véi may tinh
Transfer Setup Connection| X
PC side |/F : - iﬂ ﬁ m._.\ | |
Seual CC IE Cont CC-Link Ethemet CC IE Field 0 Series NET(I) PLC
USB NETA10H Board "Board " Board Bus Board Board
Board JJ
Network No. |1 Station No. |'| Protocol |TCP
PLC sde F [
PLC CC IE Cont CC-Link Ethemet C24 GOT CCIE Field  Head Module
Module NETA10[H) Module Module Master/Local
Module Module M|
Module Name  |QJ71E71 Network No. |1 Station No. [6
IP Address / Host Name |192.168.1.101
Station No.<->1P Infarmation |Aulomat|c Response System
| @ % Connection Channel List...
Mo Specification Other Station Other Station . 3
Single Network] Co-gxistence Network PLC Direct Coupled Setting
Connection Test
Time Out [Sec.) |3 Retry Times |
M ¢ | | % | PLC Type |
IEII,_T‘I{:”“II ation | Detail [
ﬁlé_:%ll%l:[im CCIE Field Ethemet CC-Link C24 P |
ystem Image. .
a0
Metwork No. |1— Station No. IE— Phone Line Connection [C24). |
| oK
CCIE Cont CCIE Field Ethemet CC-Link C24
NET/10(H) Cancel
*
Accessing Other Station JJ

Multiple CPU Setting

Target

System

F1 T B

Mot Specified

=

Hinh 3. 4 Thiét Igp truyén thong cho PLC

Budc thiét 1ap nay can chd y nhimg cai dat trude d6 ciia module Ethernet dé khai bao

chinh xac.
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% Cau hinh Servo bang phan mém Gx Work 2
v Khai bao module QD75-MH4 va QD75-MH1

New Module x
—Module Selection

Module Type |QD75 Type Positioning Module -

Moduie Neme  (SEEEN . R - |

Mount Position
Base No. |MainBase v Mounted Slot No. | 4 _,:| Acknowledge I/0 Assignment

¥ Spedfy start XY address |mca (H) 1Slot Occupy [32 points]

—Title setting
Title I

0K Cancel

v Khai béo va cai dat théng s Servo trong Servo_Parameter

- Servo amplifier series
Servo series 1:MR-13-8 1:MR-138 1:MR-138 1L:MR-13B
=] Basic setting parameters Set basic setting in this parameter.
~ Control Mode Use to select the control mode.
Control construction
selection L ) g g
- Regenerative brake option  Used to select the regenerative brake option.
Regenerative brake option 00h:Not use option at 7Kw or less amplifier 00h:Not use option at 7Kw or less amplifier 00h:Not use option at 7Kw or less amplifier 00h:Not use option at 7Kw o less amplifier
—syﬁem“ ition detects Used to select the absolute position detection system.
Absolute position detection ’ 5 . o
system selection 1:Valid 1:Valid 1:valid 1:Valid
- Function selection A-1 Used to select the forced stop of the servo amplifier.
Forced stop input selection 1:Invalid(Not use forced stop input) 1:Invalid(Not use forced stop input) 1:Invalid(Not use forced stop input) 1:Invalid(Not use forced stop input)
- Auto tuning mode Set the item presumed in auto tuning mode
Gain adjustment mode 1:Automatic Tuning Mode 1 1:Automatic Tuning Mode 1 3:Manual Mode 0:Interpolation Mode
Auto tuning response 12:37.0Hz 12:37.0Hz 12:37.0Hz 12:37.0Hz
In-position range 100 pulse 100 pulse 100 pulse 100 pulse
:d""“."“ dection 1:CW direction in increasing positioning address 1:CW direction in increasing positioning address 1:CW direction in increasing positioning address 1:CW direction in increasing positioning address
Encoder output pulses 4000 pulse/rev 4000 pulse/rev 4000 pulse/rev 4000 pulse/rev
Encoder outnut pulses 2 o o o o
/4
N - A A . 4 4
v’ Cai dat théng s6 dinh mirc cho cac truc trong Parameter
Ttem Axis 1 Axis =2 Axis 23 [ Axis 24
-/ Basic parameters 1 nd 2 rted up:(This paramete READY signal [Y0] tur
Unit setting 0:mm 0:mm 0:mm 0:mm
No. of pulses per rotation 262144 pulse 262144 pulse 262144 pulse 262144 pulse
e 7178.5um 10000.0.um 43200.0um 201600.0 um
Unit magnification 1:x1Times 1:x1Times 1:x1 Times L:x1Times
= Basic parameters 2 Set according to the machine and applicable motor when system is started up.
Speed limit value 10000.00 mmj/min 20000.00 mm /min 86400.00 mm/min 1000000.00 mm /min
Acceleration time 0 10ms 10ms 10 ms 1000 ms
Deceleration time 0 10 ms 10ms 10 ms 1000 ms
- Detailed parameters 1 Set to the system when the system is started up.(This parameter become valid when the PLC READY signal [Y0] turns from OFF to ON)

v/ Cai dat thong sé chay JOG cho cac truc trong Parameter
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Set according to the system configuration when the system is started up.

Detailed parameters 2 (Setas ired.)
Acceleration time 1 200 ms 1000 ms 1000 ms 1000 ms
Acceleration time 2 200 ms 1000 ms 1000 ms 1000 ms
Acceleration time 3 1000 ms 1000 ms 1000 ms 1000 ms
Deceleration time 1 200 ms 1000 ms 1000 ms 1000 ms
Deceleration time 2 1000 ms 1000 ms 1000 ms 1000 ms
Deceleration time 3 1000 ms 1000 ms 1000 ms 1000 ms
JOG speed limit value 2000.00 mm/min 20000.00 mm/min 60000.00 mm/min 200.00 mm/min
JOG operation acceleration time . . . .
selection 0:10 0:10 0:10 0:1000
JOG operation deceleration time
ralartinn 0:10 0:10 0:10 0:1000

v/ Cai dat thong sé cho ché do vé Home trong Parameter

OPR basic parameters Set the values required for carrying out OPR control.(This parameter become valid when the PLC READY signal [Y0] turns from OFF to ON)

OPR method 6:Data Set Method 6:Data Set Method 6:Data Set Method 6:Data Set Method

OPR direction L:Reverse Direction(Address Decrease Direction) LiReverse Direction(Address Decrease Direction) LiReverse Direction(Address Decrease Direction) 1:Reverse Direction(Address Decrease Direction)
OP address 0.0um 0.0um 0.0 um 0.0um

OPR speed 600.00 mm/min 200.00 mm/min 20.00 mmj/min 500.00 mm/min

Creep speed 0.01 mm/min 0.01 mm/min 0.01 mm/min 0.01 mm/min

OPR retry 0:Do not retry OPR with limit switch 0:Do not retry OPR with limit switch 0:Do not retry OPR with limit switch 0:Do not retry OPR with limit switch

v Nhap dir liéu cho Positiong Data cac truc
-G SIDOnTMI

(&% Parameter

: --;_}_33' Servo_Parameter

{3 Positioning_Axis_#1_Data
{3 Positioning_Axis_#2_Data
(3% Positioning_Axis_#3_Data
-;_:::T‘ Positioning_Axis_#4_Data

) Axis to be | Acceleration | Deceleration
No.  |Operation pattern Control system interpolated | time No. time No.

i 3:LOCATION : 1Ah:ABS line 4 - 1:200 1:200
<Positioning Comment >

J:LOCATION 1Ah:ABS line 4 . 1:200 0:10
<Positioning Comment>

J:LOCATION 1Ah:ABS line 4 - 0:10 0:10
<Positioning Comment>

3:LOCATION 1Ah:ABS line 4 - 0:10 0:10
<Pgsitioning Comment>

3:LOCATION 1Ah:ABS line 4 - 0:10 0:10
<Positioning Comment >
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®.

% Cau hinh Camera In-Sight 5110 bang phan mém In-Sight Explorer [7]
v/ Cai dat dia chi cho camera

{¢ Add Sensor/Device to Network

MAC
00-d0-24-02-55-51

255,255,255, 0

v’ Hiéu chinh théng sb cho camera

Trigger Continuous

Trigger Delay (msec) | 02

Trigger Interval (msec) [ 0
Exposure (msec) I B.OO(H
Auto-Exposure |Disabled &

Max Exposure Time | 1000.000 5
Target Image Brightness | 10.000

Start Row [
[ .
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v Thiét lap chirc ning

% Presence/Absence Tools
I Measurement Tools

E3 counting Tools
&< Identification Tools

f@ Geometry Tools

&l Math & Logic Tools
# Plot Tools

E-i-ﬂ Image Filter Tools

59 Defect Detection Tools
X, calibrationTools

v v v v v ¢ v V9T TV

GVHD: Ths.Lé Hoang Lam

v Thiét lap truyén théng vai PLC

L[ Device Addressing  Format Input Data

[+ ] E: o |Filter 1 | Pass Point
@ ™K 0Coke! X Read 20 Co.
Format Output Data

Controller Type: |iQ-R/Q/L Series (3E Frame)

’é] Connect to Remote Station:[ |

IP Address:
HostPort  [Dec  |x|[2048
Timeout (ms): [ 1000

Poll Interval (ms): [10

[192.168. 1 .101] |Network Number: [0 -
4  |Pc Number: ox [FF :
18] |Destination Modute [0x3f - Local station | |
H Connected.

| Reset | [Test Connection|

v Thiét lap dia chi viing nhé trong PLC

Control D - Data Regis{w| 500 2 \ Starting PLC address of the vision control block.
Status D - Data Regis{w| 502 2 ' Starting PLC address of the vision status block.
Input Block D - Data Regis{y | 505 5 Starting PLC address of the user data block.
Output Block D - Data Regis{w| 510 17 Starting PLC address of the inspection results block,
Command D - Data Regis{» | 535 100 Starting PLC address of the command string,
Command Result ID -Data Regis{w,| 635 100 | Starting PLC address of the command result data,
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v' Hinh anh va sé liéu doc duoc

e M0 s 1A ARI2MIIE S &ltle ol

& (Filter 1 Pass Point
| |IDCode_1 | 15151002 Read 2D Co.

Rate: 89.6% (95/106)
Time: 73.7ms

Data Type
D00515 IDCode_1 FixtureX 32 bit float 2|0 [

DO0517 IDCode_1 FixtureY 32 bit float 2|0
D00519 ‘ IDCode_1.Fixture.Angle ‘ 32 bit float 2|0 [
D00521 ‘ IDCode_1.Status 6 bit integer 1|2

D00S22 | IDCode_15tring string | 4|

hinh 3. 5 Thong sé doc vé tir camera

% Viét chuong trinh diéu khién
v’ Viét chuong trinh chinh
v’ Viét chuong trinh con
v’ Viét cac ham Function Block
% Thiét ké giao dién HMI
HMI gém 3 man hinh :
- Manual: cho phép hiéu chinh vi tri Home cua hé théng bang bo phét
Xung tay
- Auto hién thi téc do cac truc cua robot va toc do bang tai
- Monitor hién thj thong sb barcode va vi tri cua tay may

% Tinh chinh lai théng sé khi chay thtr
3.5 Giai thuat chwong trinh
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Dé diéu khién ddng bo tdc d6 va gap vat s& can giai quyét bai toan vi tri va toc do

% Vi tri : Vi tri duoc tra V& tir camera nhu hinh 3.5 bao gém toa do diém goc va goc
Xoay cua vat trong hé toa d6 camera c6 kich thudc khung hinh 640x480 pixel(). Céac
thong sb vi tri nay can d6i sang hé toa do Robot dé cd thé lap trinh:

Hé toa d6 camera

Vi :

X. Y. . Toadd cua tdm barcode trong hé toa do camera

X,, Y, Toa do cua tdm barcode trong hé toa d6 Robot

x’,y’ : Toa do cua diém gbc barcode dugc doc vé tir camera
o : goc xoay cua barcode so vs toa do camera

Ax,Ay: khoang cach tir canh tay dén camera
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C6 thé sir dung hinh hoc dé tinh duoc toa do cua barcode trong hé toa do camera co
dang :

6.35

xC:'ﬁ * coS(—45 + a) => x,= x, + Ax (3.12)
635 .
Y= 5 * sin(-45+a)=>y, =y, + Ay (3.13)

Toa do x, theo cong thuc (1) 1a gia tri khong dbi trong qua trinh chuyén dong s& duoc
gan vo gia tri Px caa dong hoc nguoc dugc tinh & muc 3.2. Véi chiéu chuyén dong dugc
chon la theo truc y cua canh tay toa do y, s€ duoc gan vao gia tri doc duoc cua encoder
bang tai :

PX,ut = PX;, + 343

Py, = —(Py‘l“o_of)vm + 430 — Delta, — Speed * 2.7 (3.14)

Voi:
*+ Px;,: Vi tri theo phuong x tir dit liéu nhém 1
% Py;,: Vi tri theo phuong y tir dit liéu nhom 1
+ CVR: Vi tri Ecoder biang tai tai thoi diém delta_x =0
+ Speed: Van toc bang tai
+ Px,,,: Vi tri tam vat theo phuong x dugc gan theo hé toa do Robot
+ Py, Vitri tam vat theo phuong y duoc gan theo hé toa do Robot
+ 2.7 latong thoi gian cho tir khi bat dau tinh toan dén khi bat kip vat
Sau khi xac dinh duoc toa do cua vat thi ching ta phai tinh toan goc quay cia moi bac
dong co sao cho co thé dap tmg duogc vi tri d6. Nguyén 1y tinh toan dong hoc da duoc
giai thich & phan 3.2.
% Van tdc: Sau khi tinh toan xong dong hoc nghich, chiing ta phai tinh todn vén téc
cua bac 1 sao cho tay gap di chuyén duoc déu.
Trong do6:
a = |Angle,,,,, — Angle_old| : 12 goc léch giira 2 vi tri lién ké nhau.
x=1mm: 12 khoang céch giira 2 diém lién ké nhau

Ching em da xay dung phuong trinh tinh todn nhu sau:
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1 ,
t = min
speed
v" Tinh van toc quay cua bac 1:

V= % deg/min

50 data thi kich bit Q 1én muc 1.

3.6 Chuong trinh diéu khién

3.6.1 Chon ché d

Chaing em thiét ké hé théng hoat dong dwa trén 2 ché do chinh : Auto va Manual.

Luu dd khoi chon ché do nhu sau:

r

-

Pl

“ﬁ r’ xﬁ r’ s ™
iy M iy . iy

Hinh 3. 6 Lwu dé khéi chen ché dp

v' Tinh thoi gian bang tai di chuyén duoc 1mm:

Sau khi tinh toan xong, thi ching ta tién hanh ghi dit liéu
g6c quay va van toc vao tirng Positon_data tir 2-52

Sau mdi lan quét thi position_data ting 1én 1. Khi ghi du
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3.6.2 Ché @6 Manual
O ché @6 nay, Hé thdng sé thuc hién theo 4 chirc ning:
v Chay JOG
v Cai dat diém Home
v' Chay vé diém Home
v Chay vé diém cho

OFF? Mo

Mo
+ fes Yes Yes Yes

Return Home? ‘I'E—I- ( JoG_1 ) ( 1062 ) ( 1063 ) ( 106_4 >

Mo

Return Waiting
Position?

Yes—3e| Pos_dats Wating

Hinh 3. 7 Lwu dé ché dp Manual
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3.6.3 Ché d6 Auto
Khi camera doc dugc ma vach, PLC s& tién hanh xir ly dit liéu tir camera tra vé.

Sau d6 PLC sé& thuc hién cac budc tinh toan dong hoc nghich va ghi dir liéu vao Position
data

Cudi cung, PLC goi cac Position data dé robot di chuyén theo nhu di tinh toan

~

AUTo

J

ez Ul Data_camsrs

MZ=0or
M3=07

Mo

¢

Mo

:

~

End

Hinh 3. 8 Luu dé ché dg Auto
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3.6.4 Cac ham Function Blocks
a. Pos_box

Ching ta can xac dinh ding chinh x4c tdm cua vat thi robot dé cd thé kep duoc
vat. Vi tri camera tra vé khong phai Ia vi tri tam vat ma I vi tri gdc trén bén trai cia ma
barcode. Dé x4c dinh dwgc tdm vat s dung ham tinh toan nhu sau:

Px,,, = CVR + Px;, » 1054.6875 + cos(angle — 45) * 44901.2806 (um)
(3.17)

PYout = Pyin * 0.10546875 + sin(angle — 45) * 44901.2806 (mm)

(3.18)
Trong do:

+ Px;,: Vi tri theo phuong x tlr camera tra vé

+ Py;,: Vi tri theo phuong y tir camera tra vé

& CVR: Vi tri Ecoder bing tai tai thoi diém camera doc vé

+ Angle: Goc quay cua Barcode

* Px,,, Vitri tdm vat theo phuong x

& Py, Vitritam vat theo phuong y duoc gin theo vi tri bang tai
Ngoai ra, O ham nay c6 chirc ning chuyén doi gia tri bar code tir dang string sang dang
s6 thap phan.
b. Data_camera
Trong qué trinh van hanh, c6 nhirng trudng hop vat & phia trude chua duoc gip ra nhung
vét ¢ phia sau da cho dén. Néu sir dung cach doc camera thong thuong dé xu ly liéu dan
dién bj triing lap dix 1am robot bi chay sai.
Vay nén can tao 3 nhém ving nhé dé luu trix dir lidu cua téi da 3 vat. Céc dir lidu nay
duoc ldy ham Pos_box. Va tht ty vu tién caa ba nhém dit liéu nhu sau:

/,--—--.\.. J/,--—'--\l. /,-- "-\..
[ Nhém 1 — Mhom 2 —» Nhém 3 ]
l"\‘ S ! __/'l \ /

c.a
Dé giai bai toan chay dong bo véi vat, thi c6 2 bai toan can giai quyét 1a : vi tri va téc
do di chuyén.
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Khi vat ndm trén bang tai thi vat s& di chuyén thang. Do co cau giira cac truc nén robot
khi chay 1 data Abs thi quy dao dich chuyén 1a duong cong. Dé robot c6 thé di chuyén
dugc theo quy dao thang thi mot trong sé nhung cach giai quyét 1a thay vi cho robot chi
chay 1 data véi mot diém cudi thi s dung 50 data lién tuc voi 49 diém phu. Nhu vay
mdi data 12 1 qu§ dao rat nho (1mm) nén coi nhu 13 1 diém. Can s& xac dinh 50 diém
lién tiép nhau sao cho robot cd thé di chuyén dugc thang nhat c6 thé. O day chung em
cho robot dong b véi vat trong khoang 50mm.

Va cubi cung, chung ta c¢6 luu dd giai thuat nhu sau:

Hinh 3. 9 Luwu dé gidi thugdt chwong trinh

3.6.5 Chuong trinh con P4
Khi Q 1én murc 1 thi chuong trinh con P4 dugc goi Ién.

Khi vat chay dén thoi diém robot bat ¢au bam theo thi chiing ta bat dau goi Position data
chay (tu 2-53)
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Khi truc 2 chay xudng 130 mm thi canh tay gap khi nén kep lai va ddng thoi x6a dir liéu
nhém 1.

Khi truc 2 vé& dén d6 cao Omm thi canh tay gap mao ra tha vt xudng mang

Trong IGc chay ma van con vat phia sau thi khi robot chay dén Position data s6 52 thi ba
dau quay lai quy trinh tir ham A.

3.7 Céc thiét bi sir dung trong mé hinh
3.7.1 PLC Mitsubishi QO6HCPU [6]

e )

QD&LIDHCPU
o "‘*—'————___— 2) 9
UsER \_\ 3)
aooT k 4)

10)

=

13)

PULL
)' T Il — 11

s d A 1M1)— E
7.L_|:

RS-232 12} i ...(,
AYLI 1
A E— )

When opening the cover, put
your finger here.

O e
=

15) —*
1 B T
17)

186)

Hinh 3. 10 Module PLC Q06H

59



PO AN TOT NGHIEP

GVHD: Ths.Lé Hoang Lam

Bdang 3. 1 thanh phan module Q06H

STT

TEN

CHUC NANG

Méc gian module

Moc ¢ dinh module CPU véi base chaa

MODE LED

Cho biét cac trang thai hoat dong cua CPU:

- Bat:ChédoQ
- Nhép nhay:CPU dang & mot trong cac
hoat dong sau:
1. Kiém tra thiét bj véi cac diéu
kién cua quy trinh cai dat
2. Chtrc nang cudng buc: cho
phép bat va tat cho | / O bén
ngoai truong
3. Chirc nang thay d6i mo-dun
CPU véi thé nhé dang dugc xi
ly.

RUN LED

Cho biét hoat dong cia CPU :

- Bat: cong tic dang & trang thai “Run”.

- Tat: dang & trang thai “STOP” hoic
phat hién 16i dirng

- Nhip nhay: Théng s6 hoic chuong
trinh dang dugc nap

Pé bat RUN led sau khi viét chuong trinh
thuc hién theo cac budc sau:

1. Gat cong tac theo tht ty "RUN" —
"STOP" — "RUN"

2. Reset the CPU bang c6ng tic
RUN/STOP/RESET .

3. Chay chuong trinh tro lai

Pé bat RUN led sau khi cai dat théng sé chi
can reset CPU va chay lai chuong trinh
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ERR. LED

Bat: Khi xay ra 13i tu chan doan ma khong
phai dirng hoat dong ngoai tru

16i pin dugc phat hién
Tat: Binh thuong
Flash: Khi phat hién thay I5i dirng hoat dong

C6 thé dung cong tic dé reset dén bao 16i

USER LED

Bat: Khi cong cu bao cao (F) bat
Tat: Binh thuong

BAT. LED

Bat (mau vang): Khi xay ra I5i pin do sut dién
ap pin cua thé nho

Flash (mau vang): Khi xay ra 15i pin do sut ap
dién &p ctia module pin

Bat (mau xanh 14 cdy): Bat trong nam gidy khi
khoéi phuc dit liéu ¢ ROM dugc hoan thanh.
Flash (mau xanh I cay): Nhap nhay khi sao

luu dir liéu tiéu chuan vao ROM dugc hoan
thanh.

Tat: Binh thuong

BOOT LED

Bat: Khi hoat dong khai dong duoc bat dau

Tat: Khi thao tac khoi dong khong duoc thyuc
hién

11

USB connector

Két ndi cap USB

12

RS232- connector

Két ndi cap RS-232.

13

RUN/STOP/RESET
switch

RUN: Thyc hién hoat dong chwong trinh tuan
tu.

STOP: Dirng hoat dong chwong trinh tuan t.
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RESET: Thuc hién thiét Iap lai phan cang,
thiét 14p lai 13i hoat dong va khaoi tao hoat

dong.

e Thong sé ky thuat:

Ngudn cip: 1 hoic 3 pha 200VAC

Cong truyén: RS232, USB: SRAM card, Flash card, ATA card

S6 luong ngd vao: 4096

S6 luong ngd ra: 8192

B6 nh6o: RAM, ROM, FLASH

Dung lugng nhd: Overall: < 32MByte

Dung lugng chuong trinh: 60K step (112kByte)
Chu kia chuong trinh : 34ns/log.instruction
Timer: 2048

Counter: 1024

Khéi lugng (kg): 0.2

Kich co (W x Hx D) mm: 27.4 x 98 x 89.3

3.7.2 B khuéch dai servo MR-J3-B [4]

1)

(o ) (2

3)

3 N\ (4)
\ NEA (s)
(6)

]

Vil P ®
& ()
‘ / (10)

¥ (11)
[ -2y (12)
el 13)
14)

an s)

(16)

Hinh 3. 11 Bg driver servo MR-J3B
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Bdang 3. 2 Thanh phdn bg driver servo MR-J3B

S6 Tén va ung dung

(1) Phan hién thi ( gom 3 ki ty ) dang LED 7 doan hién thi trang thai cac
truc va ma 16i

(2 Khe xoay diéu chinh thir tu ctia bo khuéch dai/ truc twong ¢ng

(3) \ swz
! !' " SW2-1) chuyén sang ché do test. Sir dung trong phan ché do
test bang phan mém MR Configurator
(SW2-2) B6 sung ( chic rang di duogc “ gat xubéng”)

(4) Noi cap ngudn chinh. (CNP1) Két néi nguon dién nudi.

(5) Cong giao tiép tiép USB. (CN5) Két ndi véi may tinh.
Ngd két néi tin hiéu 1/0 (CN3)

(6) (6)  Puoc dung dé két néi tin hiéu s6 1/0 va co thé quan st ngd ra
tin hiéu tuong tu.

(7 (7)  Codng kiém soat dong (CNP2)
Két nbi dén kiém soat ngudn nuoi.

(8) Cong két ndi cap SSCNET 11 (CN1A)
Str dung dé két ndi hé théng diéu khién servo hoic bo khuéch dai servo
trude do.
Cong két ndi cap SSCNET 111 (CN1B)

9) Str dung dé két ndi bo khuéch dai phia sau. Néu 1a truc cudi thi dat 1
cai chup.

(10) Cong ndi ngudn dong luc cho dong co servo (CNP3) Két ndi véi dong
CO Servo.

(11) Cong két nbi Encoder (CN2)
Str dung dé két ndi Encoder caa dong co servo. Dén sac
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(12) Néu séng ng,hia la mach chinh dang duoc sac. Trong khi dén dang sang
khong két noi lai nhitng day cap

(13) Cong két ndi pin (CN4)
Str dung dé két ndi pin cho viéc luu gitr dit liéu vi tri absolute.

(14) Chét gitt pin
Git pin cho viéc luu gitr dir liéu vi tri absolute.

(15) Chét ndi dat.

(16) Bang thong tin.

(17) Khe ¢6 dinh.

{5~ Cong két ndi cho tryc

11/ Cong két ndi cho truc k&
e

Cong két ni USB

phia trudc

T sau,

e OO bed ALM

Hinh 3. 12 So d6 chan ting kénh cia Driver MR-J3B
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3.7.3 Module tin hiéu dau ra QY42P [5]

QD75MH1
RUN

8
=
=<
S
Z
S
>
=

Hinh 3. 13 Module ngd ra QY42P
Bdng 3. 3 Thanh phan ngd ra QY42P

STT TEN CHUC NANG
1 Bao trang thai hoat dong cua ngo ra:
Status led

e Sang: Ngd ra dugc diéu khién
e Tat: Ngd ra khong duoc didu khién

2 | Teminal output | Cong két ndi tai vai ngd ra cia QY40P dé diéu khién
theo yéu cau sir dung.
3 Power

Cap ngudn cho module

e Thong s ki thuit:
- Dau ra: transitor (sink type)
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Sb dau ra diéu khién: 64

Ngudn cung cip: 12/24VDC

Dong tai lon nhat: 0.1A/Point, 1.6A/Common
Thoi gian dap ung: 1ms hozc thap hon

Cép do bao vé: IP2X

Kich thudc: 98(H)x27.4(W)x90(D)

3.7.4 Module tin hiéu ngd vao QX42 [5]

Hinh 3. 14 Module ngd vao QX42

Bdng 3. 4 Thanh phan module ngd vao QX42

GVHD: Ths.Lé Hoang Lam

STT TEN CHUC NANG
1 Béo trang thai hoat dong cua ngb vao:
Status led e Sang: Ngo vao cd tin hi¢u
e Tit: Ngd vao khdng c6 tin hiéu
2 | Teminal input | Cong két ndi thiét bi dau vao voi ngd vao cua QX40 dé
diéu khién theo yéu cau st dung.
3 Power Cép ngudn cho module
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e Thong so ki thuat
- Pau vao: DC input (sourcing)
- S6 dau ra diéu khién: 64
- Ngudn cung cap: 24VDC (+20%/-15%
- On Voltage/ On Current: 19V hoic cao hon/ 3mA hoac cao hon
- Off Voltage/Off Current: 11V hoic thip hon/ 1,7mA hoic thap

hon
- Thoi gian dap trng: 1ms/ 5ms/10ms/20ms/70ms hoéc hon tiy vao

cai dat théng sé
3.7.5 Module diéu khién vi tri QD75MH

QD7EMHT | QD7SMH4

A O O axe rml] 0 e
] axz
[ , . AX3
: | SR | == axa
— QD75MHY - e
ol RO ] ! COTEME |
»
Ay Ax
R Ad ERAL | At
Qo7 4l r f]
- o) T
X e AXt F
T
; 2
a0
5 i
T
)i |
1 L o
10 -
i i o
i F—
1 0 '
10 -
10 s &
11 -
10 i 3
10 ‘mire
1 0 -
. e
— o
= .
caTmm — [ . — |
— B
—

Hinh 3. 15 Module diéu khién vi tri QD75MH1, QD75MH4
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Bdng 3. 5 Thanh phan module QD75MH

STT TEN CHUC NANG
1 | Runled Hién thi trang thai hoat dong
2 | Error led Hién thi trang thai 15i
Tat: chuong trinh hoat dong binh thuong
Sang: chuong trinh hodc théng sb cai dat
xuét hién 15i
3 | Axis display led Hién thi trang thai hoat dong cua tirng truc:
Tat: truc khong diéu khién
Sang: truc dang duoc diéu khién
4 | External device Két ndi vai bo diéu khién ngoai vi: Drive, hé
connector théng may, bo phét xung tay.
5 | Serial number plate | Cung cap so hiéu caa Module

e Thong s6 ki thuat

-S4 tryc diéu khién: 1-4 truc

- Noi suy tuyén tinh: 1-4 tryc

- NOoi suy tron: 2 truc

- S6 dir liéu diéu khién: 600/ truc

- Xung dau ra: 200kpps

- Pon vi diéu khién: mm, inch, degree, pulse

-S4 chan két ndi: 20 chan/ truc, 2 truc

- Kha ning diéu khién: diéu khién vi tri, diéu khién toc do, diéu
khién tdc do- vi tri, vi tri- tdc do.

- bién 4p: 5vDC

- Dong dién: 0.46A
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Pin layout Auis 4(AX4) Axis 3(AX3) Auis 2(AX2) Axis 1(AX1)
Pin No. | Signal name | Pin No. | Signal name | Pin No. | Signal name | Pin No. | Signal name
— 2820 | Moconnect | 2A20 | Noconnect | 1820 | PULSERB- | 1A20 | PULSER B+
B20 | e o | A20 2B19 | MNoconmect | 2A19 | Noconnect | 1B19 | PULSERA- | 1A19 | PULSER A+
e B I 2818 | Noconnect | 2A18 | Noconnect | 1B18 | Noconnect | 1A18 | No connect
B17 [ e o | 417 2B17 Mo connect | 2A17 | No connect 1817 Mo connect 1A17 | No connect
E:'lg o ilg 2816 | Moconnect | 2A16 | Noconnect | 1B16 | Noconnect | 1A16 | No connect
B4 | e o | Ald 2815 | Noconnect | 2A15 | Noconnect | 1815 P5 1A15 P5
B13 | o o | A13 2814 | Noconmect | 2A14 | Noconnect | 1B14 SG 1A14 SG
B e olan 2813 | Noconnect | 2A13 | Noconnect | 1B13 | Noconnect | 1A13 | No connect
B10 | & o | A1D 2B12 Mo connect | 2A12 | No connect 1812 Mo connect 1A12 | No connect
gg o0 ig 2811 | Noconnect | 2A11 | Noconnect | 1811 | MNoconmect | 1A11 | Noconnect
BT | oo a7 2B10 [ MNoconnect | 2A10 | Noconnect | 1B10 | Noconmect | 1A10 | No connect
B6 oo |AB 2B9 Mo connect 2A9 No connect 1B9 Mo connect 1A9 No connect
B leola: 288 | Noconnect | 2A3 | Noconnect | 188 | EMILCOM | 1A8 EMI
B3 |co|a3 2B7 Com 2A7 COM 1B7 COM 1A7 COoM
o loola 286 coM 246 COM 1B6 coM 1A5 COM
- 2B5 CHG 2A5 CHG 1B5 CHG 1A5 CHG
2B4 STOP 2A4 STOP 1B4 STOP 1A4 STOP
Front view of 283 DOG 2A3 DOG 1B3 DOG 1A3 DOG
the module 282 RLS 2A2 RLS 1B2 RLS 1A2 RLS
2B1 FLS 2A1 FLS 1B1 FLS 1A1 FLS

Hinh 3. 16 So @6 chan jack cém QD75MH

3.7.6 Camera Insight Cognex 5110 [8]

Insight Cognex 5110 la loai camera cong nghiép cua hdng Cognex la mot dang hé
théng thi giac cong nghiép két hop thu vién cuaa cac cong cu xir Ii hinh anh tién tién véi
viéc thu nhap hinh anh téc d6 cao.

Thong s6 ki thuat

- Nhiét @6 hoat dong : 0-45*C

- Nhiét @6 bao quan : - 30 — 80*C
- P 4m mai truong : 95%

- Chi s6 bao vé : IP67

- Ngudn cap: 24VDC

Pé giao tiép v6i PLC va may tinh camera duoc két ndi qua Ethernet tai mot bo Hub
bang day ethernet va két ndi vai PLC va nguon qua day Breakout:
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Legend
— 1 =Lens
L | 2 = Ethernet Cable
1 ‘ﬁ’ 3 = Breakout Cable*

*Wire colors included for reference.

— POWER, +24 VDC (White/Green)

+— TRIGGER+ (Green)

——TRIGGER- (White/Orange)

HS OUT 0 (Blue)

HS OUT 1 (White/Blue)
RS-232RX (5604 Only: Encoder A) (Orange)

RS-232TX (5604 Only: Encoder B) (White/Brown)
GROUND (Brown)

Hinh 3. 17 So do két néi camera COGNEX 5110
3.7.7 Relay trung gian

Hinh 3. 18 Relay

e Chirc nang:
- Bao vé céc thiét bi dién trong qua trinh diéu khién.
- Pong ngit céc tiép diém thuong dong/ thudng ma, cach li vé dién.
e Nguyén li hoat dong: Khi c6 dong dién chay qua Relay, dong dién nay sé
chay qua cudon day bén trong va tao ra mot tir truong hat. Tu treong hat
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nay tac dong 18n mot don bay bén trong lam dong hodc maé céc tiép diém
dién va nhu thé s& 1am thay ddi trang thai Relay.
e Thong s6 san pham:
- Pién ap diéu khién: 24VDC
- Dién &p chuyén mach: 250VAC hoic 30VDC- ti da
- Dong dién cuon hat: 7,5mA
- Nhiét d6 lam viéc: -20~55 do C

3.7.8 Circuit Breaker

Hinh 3. 19 CB bdo vé

e Chirc nang:
- Bao vé thiét bi dién trong qua trinh diéu khién khoi cac nguyén
nhan: ngan mach, chap dién, ...
- Han ché cac su ¢ ngoai y muébn: chay, no, chap dién
- Kha niang déng ngat, cach li vé dién tot
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Bding 3. 6 Thong sé CB si# dung

STT| TEN |DONG| SO CHUC NANG
CAT | LUONG

1 |CP30-BA |15A |1 Doéng ngit mach bang tay.
Kha ning cat dong ngan mach: 2.5kA
Dong cat dinh mirc: 15A

2 |CP32FM |7A 2 DPéng ngit mach bang tay.
Kha ning cat dong ngan mach: 2.5kA
Dong cét dinh mirc: 7A

3 | CP30-BA |5A 1 Pong ngit mach bang tay.
Kha ning cat dong ngan mach: 2.5kA
Dong cat dinh mirc: 5A

4 |MCCB |15A |1 Pong ngit mach bang tay.
Kha niang cit dong ngan mach: 2.5kA
Dong cét dinh mirc: 15A

3.7.9 Bo phat xung tay

Hinh 3. 20 B¢ phat xung tay
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Hinh 3. 21 So' d6 chan bg phat xung
3.7.10 By nguon DC 24V

;
AVMAANY
R
. N
W \\\:‘

Hinh 3. 22 Bg nguén 24V DC

e Thong so:
- Dién ap dau vao: 220VAC

C-120-24

S
it - INPUT:110/220v,
 TawW; IACS0-60Hz
AN QUTPUT: 24 = 54
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- Pién ap dau ra: 24VDC
- Dong dién dau ra: 5A
- Sai sb dién ap ra: 1-3%
- C6ng suat thyc té: 88-90%
e Chirc nang
- Cap ngudn bo phat xung va camera

3.7.11 Module Ethernet QJ71-E71 [6]

GVHD: Ths.Lé Hoang Lam
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CHUONG 4: THI CONG HE THONG
4.1 Thiét ké va thi cdong phan co khi
4.1.1 Thiét ké tong quat SCARA Robot bang phan mém Solidwork

M6 hinh ¢6 4 truc bao gém 1 truc di chuyén doc thdng qua vitme va 3 truc xuay,
co cau chap hanh 1a tay gap khi nén

Hinh 4. 1 Ban vé 3D SCARA Robot

4.1.2 Chi tiét truc 1

Truc x gdm 3 16p dan dong ndi véi nhau bang cac khép banh ring va day curoa
céc 16p duoc két ndi véi nhau qua mot buli ddng truc véi banh rang cua l6p kia

Truc 1 14 co cau chju tai 16n nhat nén sir dung dong co 400W
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b) Tang 2

Hinh 4. 2 Cac tang két néi cria truc 1

Hinh 4. 3 Truc 1 khi hoan thanh ldp rap
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4.1.3 Chi tiét truc 2
Truc 2 ¢6 chic ning di chuyén doc theo vitme dwgc ndi véi truc 1 bang mot ban xoay

Hinh 4. 4 Cdu tgo truc 2

CAu tao bao gdm mat vitme phi 16, hai éng tro luc khi dé d& tai cho vitme duoc
cb dinh 2 dau bang 2 mit dé xoay. Mot dau gan voi truc dong co théng qua mot buli ndi
VGl truc vitme.

4.1.4 Chi tiét truc 3
Truc 3 duogc gan trén truc ding ( truc 2) bang mot con truot ¢d dinh vao vitme,
bén trong than c6 khoang dé chtra co cAu xoay gom buli va day curoa. Dong thoi
cling dugc ndi véi tryc tiép theo bang mat truc 6 bi dong truc
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Hinh 4. 5 Cdu tgo truc 3

4.1.5 Chi tiét truc 4 va tay gap

Tay gdp c6 6 dung dong co dugc vé va thiét ké thi cong hoan toan biang nhém
nguyén khdi dé giam khéi luong tai cho tay may khac phuc diém yéu khéng viing chic
theo phurong ngang cia SCARA Robot.
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Hinh 4. 6 Bdn vé thiét ké 3D é dung dgng co diéu khién tay gdp

Hinh 4. 7 Sdn phdm thi cong é dung déng co tay gap

4.1.6 Bang tai
Bang tai ¢6 chiéu dai van hanh 1m chiéu rong 680 mm diéu khién bang dong co
servo c6ng suat 400W
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4.1.7 Camera

Hinh 4. 9 Lip dgt Camera
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Camera dit cach bang tai 1m theo chiéu doc, cach truc xoay cua robot khoang 70
cm dé dam bao an toan trong qué trinh hoat dong

Khung hinh cta camera dugc diéu chinh cho c6 chiéu dai bang dung chiéu rong
bang tai dé dam bao nhan dwoc tat ca vi tri khi c6 vat xuat hién.

4.1.8 Chan dé va mét sob chi tiét khac

1200
295
i ~ 150 ——220-{ |
a— 3 40
@10J 62 — @10 134.50 T
@50 284.50
264.50
295——
n _s i 10
700 D10 e] 150 200~
P8— — P8 PB— — P8
f V! N 53 T *
160
@8 — ¢g P8 [ ¥8 190 156
L mY \ ! L
S 1y I i ] 18350 -1
Hinh 4. 10 Ban Vé co khi chdn dé hé théng
310
155 210
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Hinh 4. 11 Ban Vé dé robot va gid dé mdng truot
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4.1.9 Két qua ldp rap hoan thién

Hinh 4. 12 Két qud ldp rdp co khi
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4.2 Phan dién

4.2.1 Y&u cau van hanh

Phan dién ciia md hinh cé cac khéi chinh 1a: khéi nguén, khéi diéu khién.
4.2.2 Mach dong luc

Hinh 4. 13 So dé nguyén |i mach déng luc
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4.2.3 Mach két ndi Servo

AisNolsenoampifr  AdsNolsenoampiflr  AdsNodsenoampifir  AdsNodsevoampifir  Final as senvo ampifier

Hinh 4. 14 So do két néi Servo

4.2.4 Mach diéu khién

Sau khi d3 phac thao md hinh, tinh toan thiét ké dé dwa ra cac linh kién, trong
phan nay nhom sé& tién hanh thi céng thanh mé hinh thuc té, bén canh dé con thi cong
lip rap céc linh kién, tién hanh két ndi cac thiét bi voi nhau.
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Hinh 4. 15 So d6 néi day HMI va van khi nén
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Hinh 4. 16 So dé néi day bg phat xung va ngogi vi ciza module QD75
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4.3 Thi cong phan dién

Buwéc 1: Lap thiét bi diéu khién vo bo PLC trong ta dién

Buwéc 2: Han cac jack cim CN1A, CN1B cho Driver va jack module QD75MH
Buwéc 3: Dau day mach dong luc va mach diéu khién.

Buwéc 4: i gon day vao mang dién, day ndp mang, gan cb dinh relay va cam bién.
Buwéc 5: Kiém tra cac két ndi bang VOM dé do cac phan da théng mach chua.
Buwéc 6: Cap dién cai dit thdng s, lap trinh theo yéu cau dit ra. Hoan thien mo
hinh.

Hinh 4. 18 Ldp dat thiét bj vo ti dién

86



PO AN TOT NGHIEP GVHD: Ths.Lé Hoang Lam

CHUONG 5: KET LUAN VA HUONG PHAT TRIEN PE TAI
5.1 Két qua dat dwoc

- Diéu khién hé théng vai nhitng yéu cau sau:

\

SRV NENE VR NN

Vé Home céc truc 1,2,3,4.

Chay JOG hay chay Data dén vi tri set 0(néu can).

Luu vi tri set 0.

Doc va hién thi gia tri barcode tir camera 1é&n HMI

Gap vat vi tri bat ki trén bang tai ma camera doc duoc trude do

Xt |i gap vat xuat hién tiép theo ngay khi c6 tin hiéu tir camera

biéu khién, theo ddi va sira chira qua mang wifi

Néu trong qué trinh chay bi sy ¢6 ¢6 thé nhan nit EMG dé tat toan bo hé

théng.
- Hé théng van hanh tuong ddi on dinh
- Trong qua trinh thuc hién con xuat hién 13i do co cau co khi chua thuc su dap
ung. Camera con bi anh hudng bai moi treong
- Hé thdng chay tuwong ddi chinh xac. Van con mot sb sai s6 do d6 ro cua vitme
hay sai s6 ctia dong co. Nhom da kiém tra, va dat duoc két qua 12 voi mdi
chuyén dong thi sai s6 vitme truot 18n nam trong khoang <0.1mm

5.2 Két luan

Sau thoi gian nghién ciu, thiét ké va lap trinh diéu khién giam sat cho mé hinh,
nhém chiing em da thu vé nhitng két qua nhét dinh. “Robot phan logi sdén pham két
hep PLC va AC Servo” c6 nhitng wu va nhuoc diém nhu sau:

% Uu diém

*,

D)

Diéu khién duoc nhiéu dong co servo (cu thé 12 5 dong co servo)
Diéu khién hoat dong hé théng theo ding quy trinh véi toa d6 twong
ddi chinh xac.

M6 hinh linh hoat cd thé chay nhiéu ché 6 khéac nhau.

Hé thdng chay & ché @6 vi tri tuyét dbi voi ddi tuong 1a servo xung.
X4c dinh duoc vi tri ngau nhién cia vat trén bing tai voi toa do tuong
d6i chinh xéc

» Nhuoc diém

Cac chi tiét co khi con ¢6 1 it sai 1éch dan dén viéc van hanh. Tuy
nhién sai s6 nho c6 thé bo qua duoc.
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- Céch b tri thiét bi chua thuc sy hop Ii dan dén mét s 18i nhu tay
may che tam nhin camera khi van hanh . Tuy nhién rat it xay ra
- Tbc d6 khi van hanh chua cao.

5.3 Huwéng phat trién dé tai

- Nang cao két ciu co khi dé tang d6 chinh xac cua md hinh.

- C6 thé ap dung vao thuc tién dé 1am tay may phan loai san pham cong
nghiép

- Két hop xac dinh vi tri va sip xép thtr tu vat

- Két hop day chuyén san xuét nhiéu canh tay dong bo

- Diéu khién giam sét tir xa qua internet
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TAI LIEU THAM KHAO

QD75MH Positioning Module User's Manual
Unitronics/products/PLC

MELSEC-Q Series/Mitsubishielectric.com

MELSERVO MR-J3- B Series Manual

I/0 Module Type Building Block User's Manual

Melsec Q/L Programing Manual (Comon Instruction)

Vision System Connection Guide (COGNEX SLMP Connection)
IN-SIGHT 5000 SERIES MANUAL
SSCNET-Platform-Datasheet

SSCNETIII-ServoSystemNetwork
https://www.cognex.com/products/machine-vision/2d-machine-vision-

systems/in-sight-5000-series
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