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NGHIEN CUU THIET KE MO HINH ROBOT TU HANH AGV
UNG DUNG VAN CHUYEN TRONG NHA XUONG

RESEARCH TO DESIGN AGV ROBOT MODEL APPLICATION IN FACTORY

TOM TAT

Cling véi st phét tién clia cac nganh khoa hoc ki thuat thi viéc tng dung cac
cBng nghé ky thuat vao trong cong nghiép ngay cang tré nén quan trong va pho
bién. Viéc nghién ctu, phat trién mo hinh Robot tir hanh AGV nhédm muc dich thay
thé céc quy trinh van hanh th cdng bang phirong phép tu dong hoa, gop phén
nang cao nang suét lao dong, giam chi phi va dem lai hiéu qué to Ién trong san xuét
¢ong nghiép. Bai bao con dé cap tdi viéc tinh todn lva chon thiét thiét bi xay dung
md hinh Robot tir hanh AGV. Nghién ciiu xuét phat tir nhu cAu thyc tién gop phan
tang ndng xudt trong cong ty. Xu thé clia nghién ciru phti hop voi phat trién clanén
¢ong nghiép nuréc nha, dac biét thuan loi cho viéc nghién ctu cla sinh vién.

ABSTRACT

Along with the development of the science and technology, the application
of technical technologies in the industry has become increasingly important and
popular. The research and development to design AGV robot model aims to
replace manual previous operation processes automation method, contributing,
enhance improving labor productivity, reducing costs and bringing about great
efficiency in industrial production. The article also refer to the calculation and the
selection of equipment for building AGV robot models. The research is proposed
from the practical needs of the workers, contributing to increasing productivity.
The trend of the topic is in line with the development of the domestic industry,
especially, convenient for the study of students.
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1.GIOI THIEU

Viét Nam dang trong giai doan cong nghiép hoa va hién
dai hda, dé tién kip cac nwdc trong khu vuc va trén thé gidi,
nén cdng nghiép nuéc nha can ti€p can cac cong nghé va
thiét bi hién dai. Cac can bd ki thuat can duwoc trang bi cac
kién thirc méi, nhw vay mai c6 thé day nhanh cac qua trinh
phat trién clia dat nuwoc.

Ki thuét robot dad va dang dugc (¢ng dung rong rai
trong nhiéu Iinh vic & nhiéu nuéc, n6 dd dem lai hiéu qua
to Ién trong san xuat céng nghiép, trong qudc phong, y té,
xa hoi, thdm hiém vi tru. Tuy nhién, tinh hinh si dung
robot trong s&n xudt cla chdng ta con hiém hoi. Viéc tng
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dung robot cong nghiép hién van con 1a Iinh virc mai mé
déi véi nén cong nghiép nudc nha. Trong xu hwéng phat
trién chung viéc nghién ctru khoa hoc va str dung robot &
Viét Nam chéc chan sé& phat trién. Hién nay, hau hét céc
nganh céng nghiép & nwéc ta déu cdé quy mo Ién nhwng
chét lvong chwa cao do nhitng han ché vé khoa hoc ki
thuat, may mac thiét bi con thd so nén nang suét lao dong
chi dat & mrc trung binh, lgi nhuén thap do phai st dung
mot lvong cong nhan rat Ién. Automated Guided Vehicle
(AGV) la mot loai robot duoc sir dung tai nwéc ngoai trong
cac nganh céng nghiép dung dé chuyén ché ty déng. Tuy
nhién déi vai Viet Nam thi cong nghé nay van chua duoc ap
dung nhiéu trong thic té. Ndm bét tinh hinh, tiép thu kién
thirc gido duc clia nha truong va mong mudn nang cao
nang suét lao dong cho nganh céng nghiép nuéc nha
chiing t6i da thuc hién va nghién ctru ché tao Robot AGV
vGi chi phi ché tao thap nhat va két cdu don gian nhat
nhwng mang lai hiéu qua cao nhat. T nhitng wu diém clia
robot AGV, nhdm téc gid da nghién ctru thiét k€ mé hinh
Robot tw hanh AGV (*ng dung van chuyén trong nha xuéng.
2.NOI DUNG NGHIEN CUU

2.1. So d6 kh6i nguyén ly ctia hé théng

Hinh 1. So d0 khdi hé thdng

Thanh phan tirng khoi:

» B0 ngudn gdm c6 acquy 12V-6A cung cap cho dong
co va sl dung ngudn riéng 7,4V cho vi diéu khién, cam
bi€n, khdi hién thi.

» Khoi cam bién:; St dung cdm bién siéu am va cam
bién duwong line gidp nhan biét duwong line chay tranh vat
can trén dwong di chuyén clia xe.
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» Khoi dong co: Bao gdm dong co Planet, xi lanh dién.

> Khai hién thi: LCD 20x4A.

» Khdi cdnh bao: Coi bao, den bao.

» Khéi xt ly trung tam: Mega 2560
2.2. Cac bd phan chinh

2.2.1.Khai vi diéu khién

a) Arduino Mega 2560

Trong nghién ctu nay, nhém tac gia da st dung
Arduino Mega 2560 dé Iap trinh twong tac voi céc thiét bi
phan ctrng nhu cdm bién, ddng co, den va cac thiét bi khac.
Arduino Mega 2560 la phién ban hién dang dugc st dung
rong réi va iing dung nhiéu hon. V6i chip ATmega2560 c6
bd nhé flash memory 256 KB, 8KB cho bd nhé SRAM, 4 KB
cho bd nh¢ EEPROM. Gidp cho nguti dung thém kha nang
viét nhitng chuwrong trinh phtic tap va diéu khién cac thiét bi
I&n hon nhw may in 3D, diéu khién robot.

® .
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Hinh 2. Arduino Mega 2560
2.2.2. Khéi acquy va khdi nguén nudi vi xtr ly

Hinh 3. Ac quy 12V /6A

Chon &cquy (hinh 3): D€ dam béo yéu cau chay trong
cong ty xe AGV phai dap (ng duoc qua trinh st dung binh
ac quy trong thoi gian 4h lam viéc. Céng thirc tinh thoi
lvong duing &c quy dugc tinh nhwsau:

T= Ah.PU. Pt[ gl (\)’]

Trong dé:

T - thoi gian can c6 dién trong hé thdéng, gio;
Ah - dung lugng binh &c quy, Ah;

U — hiéu dién thé cta &c quy, V;

p. — hiéu sudt ctia hé théng: 0,8

P —cong suét tiéu thu clia tai, W;
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Nguodn 7,4V st dung ngudn riéng tr 2 qua Cell pin
samsung Lion IRC18650-5R-2600mAh.

Hinh 4. Pin cell 18650

2.2.3. Khoicambién

Khoido line

Nhom tac gia lva chon loai cdm bién do line MTE-
L021¢c6 5 mét line va dwoc vi xi Iy tich hop Stm8s003F3P6.
D0 chinh xac Ién téi 90%. DE dat hiéu qua cao cé thé sir
dung nhiéu hon 8 mét line.

| Mach DS Line S&
MTE-LO=21

amChuCongNashe.

Hinh 5. Mach do line

Cam bién amthanh

Cam bién siéu am HC-SR04 ¢6 chirc ndng phat ra séng
siéu am va nhan séng siéu am phan hoéi nguoc lai khi cé vat
can. Do vay, cdm bién siéu dm SRF04 duoc (rng dung trong
viéc do khoang cach, hay st dung dé phat hién, né tranh
vat can. O day dung dé canh bao vat can & day nhom tac
gia da cai dat cach vat can 50cm robot AGV sé ty dirng.

Hinh 6. Cam bién am thanh
2.2.4.Kh6idong co

Doéng co Planet RS775 12V/24V-60W 200RPM la déng co
servo nam cham vinh clru ¢é chaéi than. Béng co dwoc dung
cho céc (tng dung doi héi sw chinh xac. Bong co dwoc gén
mot encoder kém theo d€ phan hai vi tri cho bd diéu khién.
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Néu robot bi I&ch khéi line, robot tuy treong hgp robot
sé tv bat line hoac dirng lai canh béo.

3.2. Bang diachi
Bang 1. Bang dia chi

Ki hiéu Pia chi chan Chirc ndng
ss1 2 Cam bién line thir 1
552 3 Cam bién line thiy 2
553 4 Cam bién line thir 3
ss4 5 Cam bién line thr 4
) 6 Cam bién line thir 5
inl 7 Chan cau Hthi 1 diéu khién banh tréi
in2 8
Hinh 7. Ddng co Planet in3 10 Chan cau Hthi 1 diéu khién banh phai
2.2.5.Khdi hién thi in4 J _
LCD (hinh 7) Ia khGi hién thi thong dung dé thong tin ena 12 Thay dithc df banh trél
cho ngudi sit dung biét 1a xe dang & ché do hoat déng nao enb 11 Thay d6i toc do bénhjphéu
va nang luong binh ra sao dé kip thoi quay V& vi tri sac tu in1_2 14 Chan cau Hth; 2 diéu khién dong co
dong da duoc thiét ké trén matsan. in2_2 15 nang ha
in3 2 19 Chén cau H thir 2 diéu khién coi
ind 2 18
trig 17 Chan phét séng cAm hién siéu &m
echo 16 Chén thu s6ng cam bién siéu am
led_right A6 Diu khién led bén phai
led left A7 Piéu khién led bén tréi

3.3. Thuat toan

Hinh 8. LCD 20x4A

2.2.6. Khoicanh bao

Canh bdo khi gap vat can, chuéng ngai vat va tai vi tri
nang hang, ha hang (hinh 9, 10).

@
<
v
di_thang()
4

v
HC_RS04()
v

V.
dung()
HC_RS04()
coi_keu()
den_canh_bao()

s

read_sensor()
Vi_tri()
calculate_error()
motor_control()

Hinh 9. Coi Hinh 10. LED canh bao

3. XAY DUNG MO HINH THUC NGHIEM
3.1. Bac diém cong nghé @
Quy trinh hoat dong clia Robot AGV sé khéi dong tai vi
tri xuat phat. AGV s& dén bén khu vic c6 hang dé thuc hién =
nang hang sau dé van chuyén hang tdi vi tri yéu cau. Trong
qua trinh van chuyén:
Néu gap vat cadn hoac c6 nguoi di qua robot AGV sé _______ __________________________________

dirng lai va canh bao. Hinh 11. So d thuat toan digu khién robot AGV

b

\v2
ha_hang()
delay 18 s

<l

V4
dung_nang_ha()
\vA
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CAMBIEN™
SIEUAM

" LCD 20XA&
1) .

Hinh 12. M& hinh thic nghiém
San pham sau khi hoan thién nhw hinh 13.

; ROBOTTY HANH AGV,
UNG DUNG VAN CHUYEN
TRONG NHA XUONG

Hinh 13. M6 hinh Robot AGV
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4. KET LUAN

Nghién ctru thiét k€ mé hinh robot ty hanh AGV (ng
dung van chuyén trong nha xudng da bwéc dau hoan thién
va dap ng duoc yéu cau dé ra. M6 hinh va mach nho gon,
pht hop véi viéc hoc tap va nghién ctru. Chi phi dau tv cho
mo hinh thdp nhung dem lai hiéu qua cao.

Hién nay, trong cdng nghiép 4.0 cac day truyén san xuat
doi hoi tinh chuyén mén hoa rat cao nén viéc (rng dung
tv dong hda vao trong san xuat sé rat phat trién theo
nhiéu huvdng hién dai. Dya trén tinh hinh do, cé thé phat
trién cho mo hinh dé bam sat dwgc nhu cau cla thi trvong
bang céch:

- Nang cép lén st dung céc thiét bi giam sat cao hon
nhu camera...

- Tich hgp kha nang giao ti€p cho cac con robot AGV
théng qua wifi, bluetooth.... qua do tao 1én mét quy trinh
[am viéc khép kin c6 tinh chuyén mén cao.

Mé& rong hon (ng dung robot AGV: Ngoai viéc van
chuyén hanh trong nha xudng ching ta c6 thé tng dung
trong bénh vién qua viéc sap x,ép cac dung cu y té hoac
trong cac thu vién Ién cho viéc sap xép sach...
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