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Abstract: Electrical Engineering and Control and Automation Engineering are core and important
disciplines, contributing to the advancement of the Industrial Revolution 4.0. Nha Trang University,
recognizing the importance of continuously updating its curriculum and training methods, has researched
and developed a practical model for Electrical - Pneumatic Equipment. This paper studies, designs, and
fabricates a practical set of electrical - pneumatic equipment to build a practical application for the
electrical - pneumatic equipment course and support the practice of programmable logic control (PLC)
and electric drive subjects. This model not only serves teaching purposes but also provides students
with a tool to access, practice, and master knowledge practically and effectively. This paper presents
the research, design, and implementation of the model, as well as an evaluation of the effectiveness of
teaching and learning through the use of the model.
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1. Pit van dé

Trong thoi dai ky thuat s ma su thay doi dién
ra nhanh chéng va khong ngung nghi, nganh cong
nghiép tu dong hoéa dang chimg kién nhiing budc
tién vuot bac. Diéu nay doi hoi mot luc lwong lao
ddng c6 k¥ nang cao, san sang tiép nhan va thich ing
v6i cac cong nghé tién tién [4]. Trudng Pai hoc Nha
Trang, mot trong nhiing co sé gido duc tién phong
trong linh vyc ky thudt, dung trudc nhi€ém vu quan
trong la cdp nhat lién tuc chuong trinh dao tao cua
minh dé dap tng nhimg yéu cau nay [1].

Céc phuong phap giang day truyén thong dang
dan trd nén 13i thoi va khong con phu hop véi tbe
d6 phat trién ctia nganh cong nghiép [2]. Viéc tich
hop céc cong cu va phuong tién dao tao méi, nhu mo
hinh thyc hanh Trang bi dién - khi nén [3], khong chi
gitip cai thién chat lugng giang day ma con gbp phan
vao viéc hinh thanh mdt co so hoc tap thyc nghiém,
noi sinh vién (SV) c6 thé ap dung 1y thuyét vao thuc
tién mot cach c6 hiéu qua.

Mo hinh thyc hanh nay duogc thiét ké dé phuc vu
khong chi cho hoc phan cdt 13i Trang bi dién - khi
nén ma con cho cac hoc phan khac nhu didu khién
lap trinh, SCADA-DCS, va cac hoc phin nén tang
khéc cua hai chuyén nganh Ky thuat dién va Ky thuat
diéu khién va Tu dong hoéa [1]. Vo1 myc tiéu cudi
cung la nang cao trai nghiém hoc tap va ky nang thuc
té cho SV, mé hinh nay d va dang duoc trién khai tai
Khoa Dién - Dién tir, dem lai nhiing hi¢u qua dang ké

trong viéc chuan bi va phat trién ngudn nhan lyc cho
nganh cong nghiép.

Bang cach thyuc hién nghién ciru nay, chung toi
khong chi mubn danh gia kha nang va hiéu qua cua
mo hinh thuc hanh trong moi truong gido duc hién
dai ma con mudn xac dinh cac k¥ thuat va phuong
phap tbi vu dé hudng dan SV, gitip ho phat trién ky
nang va nang luc can thiét cho sy nghiép twong lai
cua minh.

2. Noi dung nghién ciru
2.1. Thiét ké bé thuwe hanh

Dé thiét ké bo thuc hanh trang bi dién khi nén, tac

gia thyc hién theo trinh ty cac budc sau:
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Hinh 2.1 Céc buc thuc hién thiét ké b thwe hanh
Tir quy trinh thiét ké nay, tac gia da thuc hién b
thuc hanh Trang bi dién — Khi nén duoc trinh bay
& hinh 2.2. Trong dé tai nay, ching t6i chi thiét ké,
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ché tao bo thuc hanh gém mot sb thiét bi sau: Bo
diéu khién lap trinh PLC S7 1200, man hinh cam (g
HMI, céc van déo chiéu, Timer, Relay, Xy lanh....
nham giup SV thyc tdp mot s6 bai tap tir co ban dén
nang cao vé hoc phan Trang bi dién — Khi nén.

Hinh 2.2. Ban thuc hanh trang bi dién — Khi nén
2.2. Thieét bi trong bg thuc hanh Trang bi dién — Khi
nén
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Hinh 2.3. So' @6 bo tri thiét bi trén bé thi nghiém
So d6 thiét bi cia md hinh bao gdom cac thanh
phan chinh sau:

- PLC (Programmable Logic Controller): La b
ndo cua hé thng, diéu khién logic hoat dong ctia mo
hinh.

- HMI (Human-Machine Interface): Cung cip
giao dién truc quan cho nguoi diung dé tuong tac voi
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md hinh va quan sat cac qua trinh.

- Relay va Terminal Blocks: Phan tir trung gian
cho viéc kich hoat va dong cat cac tin hiéu didu khién.

- Timer: Thiét bi dém thoi gian, cho phép cai dat
cac chtrc ning dinh thoi.

- Cac phan tir khi nén: Bao gom xi lanh, van diéu
khién, va cam bién 4p suét, tao ra cac chuyén dong va
thao tac dua trén 1énh diéu khién tir PLC.

2.3. Cdc bai thwe hanh dwoc trién khai tiv b thuc
hanh

Dé thiét ké cac noi dung thuc hanh, can thyc hién
cac budc nhu sau:

Xac dinh yéu cau cong nghé

|

Phan tich, biéu dd trang thai
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Thiét 14p mach diéu khién/chwong
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Két noi thiét bi

'
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Hinh 2.4. Cach thuc hién bai thuc hanh

Sau ddy, dién hinh 01 bai tip tmg dung diéu
khién 02 xy lanh: Cho hé thong diéu khién bang 2 xy
lanh khi nén, hoat dong nhu sau: Nhén nat START
thi piston-1 tién, cudi hanh trinh (LS1 tac dong) thi
piston-2 tién. Khi piston-2 tién cudi hanh trinh (LS2
tac dong) thi piston-2 Iui vé, cudi hanh trinh lui cua
piston-2 (LS3 tac dong) thi piston-1 Iui v&. Yéu cau:
V& mach diéu khién bang khi nén cho hé thong trén.

*Lwa chon cadc phdn tie:

- Xy lanh: piston ctia xy lanh tién va Iui nhd nuat
nhén va cong tic hanh trinh nén chon xy lanh tac
dong kép.

- Van khi nén: chon van c6 2 ctra lam viéc dé cip
khi cho xy lanh. Ta chon van ddo chiéu 4/2 (hodc
5/2).

- Nt nhian START va cac cong tic hanh trinh
(CTHT): c6 thé cap va xa khi du, chon van dao chiéu
3/2.

- St dung phan tir “Distance rule” dé dinh vi tri
cho cac CTHT.

- Chon thém van tiét luu dé thay ddi van toc ctia
piston.
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Hinh 2.5. Mach diéu khién khi nén
2.4. Két qud va thio lugn

Sau khi trién khai mé hinh thuc hanh Trang bi
dién - khi nén trong chuong trinh giang day, két qua
thu duoc da vugt ngoai mong doi. SV tham gia vao
khoa hoc da cho théy su tién bo dang ké trong viéc
nam viing cac khai niém va ky nang thuc hanh. Bac
biét, viéc co thé tuong tac truc tiép v6i cac thanh
phan ctia mé hinh dé cang ¢6 kién thtc 1y thuyét va
tang cuong k¥ ning giai quyét van dé cia ho.

M6 hinh hoat dong mét cach 6n dinh va hiéu qua,
minh ching qua cac phan thuc hanh khong gip truc
tric ky thuat dang ké nao. SV c6 thé dé dang thuc
hién 18p trinh PLC va thiét 1ap cac giao dién HMI
ma khong can hd trg qua nhiéu tir giang vién, cho
thdy mo hinh da thanh cong trong viéc mé phong
moi truong lam viéc thuc té.

Céc phan tir nhu timer va relay duoc két hop mot
cach thong minh dé SV c6 thé hiéu & vé quy trinh
dong bo hoa va diéu khién thoi gian. Didu nay khong
chi gitip cai thién kha ning hiéu biét vé diéu khién
quy trinh ma con phat trién ky nang quan 1y dy an va
t6 chirc cong viéc.

Toém lai, m6 hinh thyc hanh Trang bi dién - khi
nén chung minh dugc gia tri cua né nhu 1a mot cong
cu gido duc manh mé, thiic day ca ly thuyét va ky
nang thuc hanh. N6 khong nhiing tang cuong kha
nang tiép thu kién thirc ma con cai thién kha ning
ung dung kién thuc vao thuc tién cong viéc. Su
thanh c6ng ctia mo hinh nady mo ra hudng tiép can
moéi cho gido duc k¥ thuat, dic biét 1a trong linh
vuc k¥ thudt dién va ty dong hda, noi ma viéc hiéu
biét sau sdc vé cac hé thong 1a cuc ky quan trong.

Két qua nghién ctru nay khuyén khich sy phat
trién va ap dung rong rai ciia cac mé hinh gido duc
tuong tu, nhim dao tao nén nhiing ky su dién va tu
dong hoa khong chi cé kién thirc chuyén mén ma con
¢6 k¥ nang thuc tién cao.

3. Két luan

Qua qua trinh nghién ctru tng dung va phat trién
cua B0 thuc hanh Trang bi dién — Khi nén, bai bao
da trinh bay phuong phap “Thiét k&, ché tao bo thuc
hanh Trang b dién - Khi nén”. San phdm nay 1a mot
thiét bi thuc té cho SV thuc hanh mén hoc Trang bj
dién - Khi nén va hd tro thuc hanh mot s6 mén hoc
lién quan nhu: PLC, truyén dong dién va SCADA-
DCS. San phiam nay dugc thiét ké tir thyc té day —
hoc tai Khoa Dién — Di¢n tir nén phu hop thuc té tai
trong vi€c giang day, hoc tap tai Khoa. B thi nghiém
nay mang tinh mo, giang vién va SV co diéu kién
thuén loi dé nghién ctru, phat trién cac ung dung moi,
thir nghiém céc thuét toan diéu khién méi va tao ra
nhiéu san pham trf tué trong tuong lai.
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