SCIENCE - TECHNOLOGY

(/NG DUNG PLC TRONG THIET KE, DIEU KHIEN VA GIAM SAT

MO HINH CANH TAY ROBOT

USING PLC FOR DESIGNING, CONTROLLING AND MONITORING THE ROBOT ARM

TOM TAT

Tay gap robot 3 truc tu do dugc st dung d€ gdp san pham tir hé théng cdp
phoi. Sau do dem tha phoi vao cac vi tri do ngudi diéu khién quy dinh tir trudc.
Bai bdo nay trinh bay ndi dung nghién ctiu, ché tao mo hinh va thiét ké chuong
trinh ¢ kha ndng giam st va diéu khién mé hinh théng qua giao dién SCADA.

Tirkhaa: Tay gdp Robot, hé théng cdp phdi, SCADA.

ABSTRACT

The free 3-axis robotic gripper is used to pick up products from the feeder
system. Then drop the workpiece into the positions specified by the operator in
advance. This paper presents the content of research, modeling and designing a
program capable of monitoring and controlling the model through the SCADA
interface.

Keywords: 3-Axis Robot Arm, feeder system, SCADA.
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2. TAY GAP ROBOT
2.1. Gi6i thiéu co ban vé tay gap robot

Tay gap robot la mot trong nhiing thiét bi vé cung hiu
ich trong céc linh vuc lién quan dén gap va tha sdn pham cé
thé ké dén nhu: x&p sdn pham trong kho bai, dit san pham
vao khuén,... Day chinh la mét thiét bi quan trong giup
thay thé con nguai va dem lai hiéu qua cao hon trong céng
viéc. Tay gép robot nay c6 thé tu déng nhat san pham khi san
pham xudt hién & vi tri chd. Sau khi da gép dugc san pham
thi tay gap sé dua sdn phdm lan lugt tdi cac vi tri trén ban
chia phoi do ngusi dung quy dinh. Méi khi da hoan thanh
mot vi tri thi tay gap sé quay lai vi tri chd dé tiép tuc céng
viéc cho dén khi két thic chu trinh. Ngudi dung c¢6 thé linh
hoat thay ddi s6 lugng diém dat cing nhu vi tri cGia ching
chi bang mot vai thao tac don gian. Bén canh do, ciing c6
thé thay ddi t6c d6 hoat déng trong kha niang cho phép
cla hé théng.
2.2, Cau tao chung

CHU VIET TAT
PLC: Programable Logic Controller
(B6 diéu khién logic kha trinh)
PTO: Pulse Train Output
(Piéu ché do6 rong xung)

1. GIGI THIEU CHUNG

Ngay nay, khi xa hoi dang dan budc sang thai dai cong
nghé 4.0 thi mdy mdc ngay cang dugc thiét ké nham gidp
thay thé& con ngugi trong cac linh vuc lao dong, san xuat.
Vi cac cong viéc lap di ldp lai, yéu cdu nhiéu céng stic cling
nhu do chinh xac, hoac la trong cdc moi trudng lam viéc
doc hai thi robot dang la mét su lua chon phé bién dé thay
thé cho con ngudi. M6t trong cac linh vuc Gng dung dén
cénh tay robot chinh Ia qua trinh gdp va dat san phdm. Hé
théng st dung robot dé thay thé con ngudi giup tiét kiem
nhan céng, nang cao san lugng nhd kha nang hoat déng
lién tuc déng thai dam bao dugc dd chinh xac. Chinh nh
nhing uu di€ém nay nén tay may robot dang dugc dan day
manh nghién cliu dé€ dua vao cac day chuyén san xuat trén
khap thé gidi.

Hinh 1. Céc thiét bi cGia hé thong tay gdp robot

Vé mat co khi thi tay gdp robot gém hai nhom bé phan
chinh 13 tu diéu khién va hé théng cong tac co khi. Ta diéu
khién sé chia cac thiét bi, khi cu dién can thiét cho viéc
diéu khién hé théng. Phan céng tac co khi la canh tay robot
V@i 3 truc tu do, tao rachuyén déng béi 2 déng ca Step va
hé théng xilanh khi nén. Cac thiét bi nay két hgp véi nhau
dé tao ra mot hé théng hoan chinh.
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CONG NGHE

2.3. Phuong phap diéu khién

PLC S7-1200 CPU 1214 DC/DC/DC dugc dung dé diéu
khién hoat déng clia toan bd hé théng. PLC sé can cd vao
cac tin hiéu dién tra vé ti cac sensor, nat nhan, két hgp véi
chuaong trinh da duoc l1ap trinh dé xd ly va dua ra tin hiéu
diéu khién dén cac driver clia déng co budc. Cac tin hiéu
diéu khién nay la cac chudi xung téc d6 cao PTO dugc PLC
tao ra thong qua cac kénh phat xung téc dé cao. Driver sé
ti€p nhan chudi xung nay va diéu khién dong cc Step quay
dung theo nhiing thong tin da nhan dugc.
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Hinh 2. PLCS7-1200 CPU 1214 DC/DC/DC

Pong ca Step: la mot déng co ddc biét, hoat déng doi
dac theo tling budc mét. Mbi mot vong quay lai thudng cé
khodng tu vai chuc dén vai nghin budc nhé tuy vao tiing
loai dong ca. Khi s6 budc cang nhiéu thi dé chinh xac cla
doéng co cang dugc cdi thién. Nguyén ly hoat dong cua
dong co budc: Cac cudn day clia dong co sé lan lugt dugc
cép dién hoac két hgp vai nhau dé tao ra luc hat lam quay
rotor dong co.

Hinh 3. Dong co Step A50K- M566 G10
3.XAY DUNG CHUONG TRINH DPIEU KHIEN, GIAM SAT
3.1. Thuattoan

Thuat toén chuang trinh diéu khién, giam sat nhu trong
hinh 4.
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[ FC1: Van hanh hé théng ]

'

| FC2: cac tap lénh truc X |

A
| FC3: X_Axis_Movement |

| FC4: cac tap |1énh truc Y |

|

I FC5: Y_Axis_Movement ]
| FC6: Dieu_Khien_Feeder I

'

| FC7: BK_Tay_gap |

'

| FC8: Point_Teaching |

Hinh 4. So dé thudt todn chuong trinh
3.2. Chuong trinh diéu khién

Chuong trinh diéu khién nhu sau:
¥  Network 1: Vén hanh he thing

W1
Vin hanh hé thang"

—EN ENO

*  Network 2: Cac tap lenh de phuc vu kenh xung truc X

W2
Tap lenh true X

— EN ENO

w*  Network 3: Chuyén ding cia truc X{Auto Mode}

¥  Network 4: Cac tap lenh dieu khien truc ¥

WA
“Tap lenh true Y

—EN END

¥  Network 5: Chuyén dfing cis truc Y(Auto Mode)
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*  Network 5: Chuyén ddng cda truc Y(Auto Mode)

WS
_Aocds_Movement”
EN ENO

¥  Network 6: Dieu khien cap phoi

WFCE
“Dieu_khien_Feeder”
EN ENO

¥  Network 7: Dieu khien Taygap

Wwor
DK_Tay_Gap
EN ENO

¥  Network B: Daydiem 2truc Xvd ¥
o
“Point_Teaching”
EN END

4. MO HINH HE THONG VA KET QUA MO PHONG

Hinh 5. Hinh anh thuc té m hinh
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D& tai: Tay glip robot sif dung trong cic hé thiing glip v ¢t phéi
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Hinh 6. Man hinh ché giao dién phan mém gidm sat, diéu khién

M6 hinh thuc té tay gdp robot st dung trong céac hé
thong gép va dat phoi nhu hinh 5.

Man hinh giao dién phan mém giam sat, diéu khién va
man hinh & cac ché dé hoat dong nhu hinh 6 + 8.

Truting DH Céng Nghiép Ha NG
2 Khoa Dign <L
D& thi: Ung dyng PLC trang thidt k& va gidm st mé hinh canh tay robot
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Hinh 7. Ché do AUTO
Fé 2 Khoa Din <

Truting DH Ciing Mghién Ha NGl
D& thi: Ung dung PLC trong thiSt ki v gidm sit mé hinh chnh tay robot

Hinh 8. Ché do Manu
5. KET LUAN

Bai bao trinh bay két qua Uing dung PLC trong thiét ké,
diéu khién va giam sat mé hinh canh tay robot da dat dugc
nhiing két qua nhu sau: Hé théng hoat déng chinh xac vai
cac yéu cau da dé ra; Chuong trinh diéu khién dan gian;
Giao dién Scada dé ti€p can véi ngudi dung.

Trong thoi gian t&i, nhém nghién clu sé si dung déng
cd servo thay cho déng co budc dé tang téc do di chuyén,
gidm tiéng 6n, tang kha nang chinh xac; t6i uu héa co ciu
cd khi d€ phu hgp hon véi cac yéu cau sir dung trong thuc
tién; Ging dung hut chan khong dé gép san pham thay vi si
dung xi lanh khi théng thudng nham tranh gay bién dang
phoi; tich hgp thém céc hé théng bao vé gitp nang cao su
an toan cho nguai van hanh.
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