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THIET KE, CHE TAO MO HINH THU'C HANH PLC DI DONG GIA
THANH THAP PHUC VU PAO TAO SINH VIEN, KY THUAT VIEN
CHUYEN NGANH TU PONG HOA VA CO PIEN TU

DESIGN AND MANUFACTURE LOW-COST MOBILE PLC PRACTICE MODELS TO
TRAIN STUDENTS AND TECHNICIANS SPECIALIZING IN AUTOMATION AND
MECHATRONICS

Nguyén Viin Long
Khoa Co khi — Co Dién tir, Truong DPai hoc Phenikaa

TOM TAT

Hién nay, gan 100% cdc nha mdy c¢é ddy chuyén san xudt trong cong nghiép déu ding bo
diéu khién PLC (Programmable logic controller) dé diéu khién hé thong do tinh én dinh va kha
ndng chong nhiéu tot hon so véi vi diéu khién. Cdc ky thudt vién ciia cdc nha mdy ndy can dwoc dao
tao chuyén sau vé PLC nhung déi khi khéng tién di chuyén dén cdc trung tam dao tao. Viéc thiét ké,
ché tao mé hinh PLC di déng givip dé dang vin chuyén thiét bi dao tao dén cdc nha mdy, xi nghiép,
cdc co sé dao tao dé dao tao vé PLC cho nguoi hoc. Chi phi bo ra dé nhap khau cdc mé hinh ddo
tao ciia cdc hing cao gdp 4-5 lan so véi chi phi bé ra dé tw xdy dung nén mét mé hinh dao tao. Mot
56 mé hinh khi mua vé, sinh vién khéng can thiép dwgc vao phan cirng, khéng hiéu dwoc cach thirc
ddu noéi va truyén théng ma chi cé thé ldp trinh va hoc cdc kién thire lién quan dén phan mém. Bai
bdo nay trinh bay qud trinh thiét ké, ché tao mé hinh thwe hanh PLC di déng gid thanh thap dé dao
tao va cé thé nhdn réng dé chuyén giao cho cdc truong hoc va trung tam dao tao vé ty dong héa
va co dién tir. M6 hinh da ché tao giup dé dang van chuyén thiét bi dén cdc dia diém dao tao d(;ng
thoi ngueoi hoc ¢é thé triee tiép dau noi phan cing, ¢é thé giam sdt va diéu khién dwoc qua man hinh
HMI (Human-Machine-Interface), ldp trinh diéu khién dwoc cdc thiét bi rat phé bién trong cdc nha
may.

Tw khéa: PLC; HMI; M6 hinh thwc hanh di dong.
ABSTRACT

Currently, nearly 100% of factories with industrial production lines use PLC controllers
(Programmable logic controller) to control the system due to their better stability and anti-
interference ability compared to microcontrollers. Technicians of these factories need in-depth
training in PLC but sometimes it is inconvenient to travel to training centers. Designing and
manufacturing portable PLC models makes it easy to transport training equipment to factories,
enterprises, and training facilities to train learners on PLC. The cost of importing training models
from companies is 4-5 times higher than the cost of building a training model yourself. Some models,
when purchased, students cannot interfere with the hardware, do not understand how to connect and
communicate, but can only program and learn knowledge related to software. This paper presents
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the process of designing and manufacturing a low-cost mobile PLC practice model for training and

can be replicated to transfer to schools and training centers on automation and mechatronics. The

manufactured model makes it easy to transport the equipment to training locations, while learners

can directly connect the hardware, monitor and control it via the HMI (Human-Machine-Interface)

screen, and program to control of devices that are very popular in factories.

Keywords: PLC; HMI; Mobile practice model.

1. PAT VAN PE

Hién nay, nhiéu nha may c6 nhu ciu
dao tao PLC ngay tai nha méay cho nhan vién
va chi phi dé mua cic mé hinh dao tao chuyén
ding vé PLC thuong rat cao. Cac mé hinh mua
vé thudng c6 kich thude 16n va rat d& hu hong
cac thiét bi dién trong qua trinh van chuyén
do cac thiét bi nay khong dugc che chin, bao
vé khi ra ngoai troi. Viéc thiét ké, ché tao mo
hinh PLC di dong duoc dat trong mot hop kim
loai c6 dang nhu vali xach tay giup dé dang
van chuyén thiét bi dio tao dén cac nha may,
xi nghiép, cac co sé dio tao vé PLC cho ngudi
hoc. Mat khac qua trinh tinh toan, lya chon cac
thiét bi pht hop dé ché tao mo hinh gitip giam
thiéu chi phi dau tu ban dau cho cac don vi dao
tao.

Tai Viét Nam, mot s6 m6 hinh khi mua
vé ngoai viéc gia thanh cao thi ¢6 nhidu mo
hinh sinh vién khong can thiép dugc vao phan
cting, khong hiéu duoc cach thic dau ndi va
truyén thong ma chi c6 thé 1ap trinh va hoc cac
kién thirc lién quan dén phin mém. M6 hinh
da thiét ké, ché tao gitp ngudi hoc ¢o thé truc
tiép dau ndi phan ctmg, hoc cac kién thirc vé
phan mém nhu diéu khién gidm sat qua man
hinh HMI (Human-Machine-Interface), lap
trinh diéu khién dugc cac thiét bi pho bién
trong cong nghi€p nhu dén, dong co DC, dong
co budc va xi-lanh khi nén.
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Hinh 1.1. M6 hinh PLC nhdp khdu

2. GIOI THIEU MO HINH PLC DI PONG
2.1. Céc wu diém so véi méd hinh nhap khau

Gi4 thanh ché tao bang 1/5 dén 1/6 lan
mo hinh nhéap khau.

M6 hinh da thiét ké, ché tao c6 thé dé
dang di chuyén, chong nudc khi mwa nho do
dat trong mdt hop dién dang vali va cd6 mép ctra
c¢6 thé lap giodng cao su ngin thim nudc tir
ngoai vao.

Ngudi hoc ¢6 thé 1ap trinh diéu khién
giam sat qua man hinh HMI, dong thoi c6 thé
tryc tiép déu nbi day va 1ap trinh diéu khién hé
thong.
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2.2. Giéi thiéu bd diéu khién PLC dung
trong mo hinh

PLC la tir viét tat cia Programmable
Logic Controller (Tiéng Viét: Bo diéu khién
logic ¢ thé 1ap trinh dugc). Khac véi cac bo
diéu khién thong thuong chi c6 mot thuat toan
diéu khién nhét dinh, PLC c6 kha ning thay
dbi thuat toan diéu khién tuy bién do ngudi st
dung viét thong qua mot ngoén ngir lap trinh.
Do vay, n6 cho phép thuc hién linh hoat tat ca
cac bai toan diéu khién. Trong mot hé thong
diéu khién ty dong, PLC 1a thiét bi diéu khién
lap trinh cho phép thuc hién linh hoat cac thuat
toan diéu khién logic théng qua modt ngdn
ngit 1ap trinh c6 thé 1a Ladder, FBD hay State
Logic. Can cu vao ) lugng thiét bi vao, ra va
pham vi ing dung nén mo hinh sir dung PLC
Mitsubishi FXIN-40MT-001 dé diéu khién
hé thong. Thong s6 ky thuat PLC Mitsubishi
FXIN-40MT-001: Pién 4p ngudn cung cap tir
100 — 230 VAC, Cau hinh: 24 DI/ 16 DO, loai
ngo ra: Transistor.

Hinh 2.1. Bé diéu khién PLC Mitsubishi FXIN-
40MT-001

2.3. Gi6i thiéu man hinh HMI dung trong
mo6 hinh

D¢ tai sir dung man hinh HMI TK6070iQ
thudc dong man hinh cam tmg HMI gid ré cua
Weinview, cdu hinh twong duong véi cac dong
tam trung. Nhuoc diém ctia dong HMI WeinView
14 phan mém kha kho cai dit ban dau, tuy nhién
sau d6 thi n6 rat don gian. Thong sb ky thuat HMI

Weinview TK 6070iQ: Dién ap ngudn DC 24V,
man hinh 7 inch 800x480 TFT LCD, COM2
and COM3 RS-485 2W hd trg MPI 187.5K, nap
chuong trinh bang cap USB mini.

General Features

- WA BRTIER

Hinh 2.2. Man hinh diéu khién HMI Weinview

2.4. Gi6i thi¢u mot so thiét bi khic diung
trong m6 hinh

Nguoi hoc sé hoc cach diéu khién toc
dd, dao chiéu, diéu khién gdc quay véi mo-dun
diéu khién dong co budc va dong co DC trong
mo hinh:

Hinh 2.3. Bong co buoc, dong co DC

M5 hinh sir dung cac phan tir an toan
nhu ciu dao, niit dimg khan, ro-le trung gian
va dong ho do ap suit khi. Nt ding khan cép
dung dé ngat dién trong cac tinh hudng 18i hoic
¢6 nguy hiém cho nguoi dung.

Hinh 2.4. Cac thiét bi an todn
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Nguoi hoc c6 thé hoc cach diéu khién
hé thong khi nén thong qua cac van va xi-lanh
khi nén c6 trong moé hinh:

Hinh 2.5. Cac van va xi-lanh khi nén
2.5. San pham da thiét ké, ché tao

Ngoai hai thiét bi 1 b diéu khién PLC,
man hinh diéu khién va giam sat HMI thi trén
md hinh con c6 cdc md-dun diéu khién: deén,
dong co bude, dong co DC, cac xi-lanh khi
nén. M6 hinh duge thiét ké bang phin mém
Solidworks truéc khi duge ché tao va lap rap.
Trén mo hinh c6 bang diéu khién cung véi cac
co cAu chap hanh 1a moé-dun diéu khién dong co
bude, mo-dun diéu khién dong co DC va mo-
dun diéu khién cac xi-lanh khi nén gitip nguoi
hoc ¢6 thé tryc tiép déu ndi va lap trinh diéu
khién hé thong.

Hinh 2.6. Thiét ké mé hinh

Ngoai ra, trén ban thao tac con cé cac
cong két ndi tin hi¢u input, output dé ngudi hoc
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tryc tiép d4u ndi day tin hiéu. TAt ca cac thiét bi
duoc dat gon trong mot hdp dién c6 dang gén
gidng mot vali va c6 ndp ddy lai khi khong st
dung.

Hinh 2.7. Hinh anh thuc té ciia mé hinh

3. CAC BAI THU'C HANH CO THE PIEU
KHIEN TREN MO HINH

Nguoi hoc ¢6 thé dau ndi va 1ap trinh
diéu khién toc do va diéu khién dao chiéu quay
dong co DC qua bang diéu khién hodc qua man
hinh HMI.
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Hinh 2.8. Giao dién diéu khién dong co DC
tréen HMIT

Nguoi hoc ¢6 thé déu ndi va l1ap trinh
diéu khién toc d6 va diéu khién dao chidu quay,
diéu khién goc quay cia dong co budc qua
bang diéu khién hodc qua man hinh HMI.

&



NGHIEN CUU - TRAO DOI

e Nl | e

[ it Wi SO g e
Fu@E EFY e P
il [ | (e &
| [ .
Bpa | h * W

B R

Hinh 2.9. Giao dién diéu khién dong co budc
tren HMI

Nguoi hoc co thé hoc cach diéu khién
hé thong khi nén thong qua di€u khién tuan tu
cac xi-lanh khi nén:
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Hinh 2.10. Giao dién diéu khién xi-lanh khi nén
trén HMI

4. KET LUAN VA HUONG PHAT TRIEN
DE TAI

4.1. Két qua dat dwoc

Hoan thién dugc mot hé théng dao tao
PLC di dong st dung bd diéu khién PLC c6 kha
nang diéu khién va giam sat trén man hinh cam
trmg HMI gia thanh thap. M6 hinh dé dang van
chuyén dé mang dén dao tao truc tiép tai cac
nha may hodc trung tdm dao tao.

Ngudi hoc c6 thé tryc tiép dau ndi va
lap trinh dé hoc cac kién thirc vé phan cing va
phan mém nén c6 thé tiép can nhanh chong va
lam viéc duogc trén cac hé théng tu dong hoa

trong thyc t&. Ngudi hoc ¢6 thé thyc hanh nhiéu
bai khac nhau trén mé hinh va hoc cach thirc
didu khién cac thiét bi rat pho bién trong cong
nghiép nhu den, dong co va xi-lanh.

Trén md hinh ciing st dung cac phan tur
an toan nhu ro-le trung gian, cau dao, nut dimg
khan, dong ho do ap sudt dé dam bao an toan
cho ngudi va thiét bi khi sir dung.

4.2. Huémg phat trién dé tai

Phat trién mo hinh dé co thé diéu khién
va gidm sat tr xa qua dién thoai. Sir dung thém
céc cam bién thong minh trén mé hinh dé diéu
khién hé thng.

Ghép ndéi nhi€u tram véi nhau dé
nguoi hoc ¢6 theé hoc thém kién thire vé truyén
thong. %
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