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Bai bao trinh bay viéc nghién ctru va rng dung thiét bi két néi thdng minh Simatic 10T2050
trong thiét k&, didu khién va giam sat mé hinh truyén dong may Mai 3B722 tai Xwéng thuc
hanh trang bi dién. Trwéc day, md hinh diéu khién chd yéu siv dung role, cong tac va thiét
bi roi rac, gay khé khan cho viéc bao tri, m& réong va giam sat trang thai hoat déng cla
thiét bi. Viéc tich hop 10T2050 da gép phan sb héa quy trinh diéu khién, hd tro thu thap div
liéu va diéu khién tir xa qua giao dién webserver. Két qua thuwc nghiém cho thay, viéc trng
dung 10T2050 khéng chi hién dai hdéa hé thdng diéu khién ma con nang cao kha nang
giam sat tlr xa théng qua Internet. D liéu van hanh dwoc thu thap va xi ly bang nén tang
lap trinh Node-RED, gitp gidm sat va diéu khién thiét bj linh hoat, chinh xac. Giai phap
khoéng chi mang lai hiéu qua ky thuat ma con tao diéu kién cho ngudi hoc tiép can cbng
nghé lloT va tw déng héa, phu hep v&i xu hwdng cdng nghiép 4.0.

May Mai 3B722, PLC S7-1200, Node-red, 10T2050, Lap trinh web.

The paper presents the research and application on the smart gateway Simatic 1072050 to
the design, control and monitor the Grinding machine drive model 3B722 at the Electrical
Equipment workshop. Previously, the control model mainly used relays, switches and
discrete devices, making difficult to maintain, expand and monitor the operating status of
the devices. The integration of 10T2050 has contributed to digitize the control process,
supporting data collection and remote control via the webserver interface. The
experimental results show that the application of 10T2050 not only modernizes the control
system but also enhances the remotely monitoring ability via the Internet. The operational
data is collected and processed by the Node-RED programming platform to monitor and
control the device flexibly and accurately. The solution not only brings technical efficiency
but also facilitates learners to access the lloT and automation technology, in line with the
trend of the industry 4.0.

3B722 Grinding Machine, PLC S7-1200, Node-red, 10T2050; Web programming,

1. DAT VAN BE

Hién nay Cong nghiép 4.0 dang phét trién
manh, trén tat ca linh vuc cta doi séng xa hoi,
bao gdm gido duc va dao tao. Trong xu hudng
hoi nhap quéc té, Viét Nam dang budc vao ky
nguyén thuc hién cong nghié¢p hoa, hién dai

hoa, nganh ky thuat trong nudc. Cong nghé
méay méc diéu khién s6 dang da phat trién, cac
day chuyén ty dong duoc ing dung ngay cang
rit nhiéu trong san xuit. Cac doanh nghiép
san xudt ludn ludn duogc cai tién qua trinh
cong nghé. Thiét bi may méc trong nudc can

110

TAP CHi KHOA HOC & CONG NGHE . SO 50 - 2025



DIEN PAN KHOA HOC

tao ra san pham c6 chat lugng cao, gia thanh
thip. Van dé& cong nghé da dan dich chuyén
sang tich hop thiét bi théng minh, trén co s&
thong qua moéi truong Internet of Things
(IoT). Tur d6 cac thiét bi déu c6 kha ning trd
nén “théng minh hon” c6 kha niang két ndi
Internet. Hién nay, cong nghé IoT dang dugc
ap dung rong trong vo sb cac linh vuc, bao
gdm: D6 thi théng minh [7], chim soc st
khoée [8], nong nghiép cong nghé cao... [9].
Ky thuat IoT dang bién ddi cach con ngudi
tuong tac voi nhau cling nhu voi cac thiét bi,
dong thoi tao ra mo hinh kinh doanh da dang
cho cac doanh nghiép, ngudi dan trong cong
dong.

Van tai
théng minh

Mang ludi dién
théng minh

Cong nghiép
théng minh

Nong nghiép
théng minh

Hinh 1. M6t s6 (rng dung tiéu biéu cta loT
trong cac linh vwec
» Nim bét duoc nhu ciu thuc té hién nay,
cac mo hinh thyc hanh tai xuong thuc hanh
Trang bi dién cua Khoa Pién - Ty dong hoa
khong chi dugc thyc hién ¢ ché do diéu khién
truc tiép dong cat bang tac dong vat Iy ma
nhom tic gid cling da nghién cou st dung
phan mém TIA Portal v6i chiic ning thiét ké,
giam sat hé thong diéu khién. Viéc st dung
thiét bi thong minh ctia man hinh HMI SKH-
070; cong cu dé cai dat phﬁn mém, ciu hinh
cho SIMATIC; théng qua nén tang 1ap trinh
Node-RED thuc hién thu thap dir li¢u, tir qua
trinh 1am viéc cua may dén IOT2050 va

nguoc lai. Ngoai nim chic dugc nguyén ly
hoat dong ctia cac may gia cong kim loai va
may nang van chuyén trong cong nghiép,
ngudi hoc ciing tmg dung dwoc hoc phan PLC
va mang truyén thong coéng nghiép, dé duoc
lap trinh mot hé théng ty dong hoda dung
Simatic 10T2050. Tur d6, nguodi hoc tng dung
van hanh va gidm sat cic mé hinh mach may
Trang bi dién mot cach ty dong thong qua hé
thong HMI/SCADA duya trén nguyén 1y di co
[1, 2], hiéu 13 vai trd va vi tri cia Simatic
10T2050, ing dung IIoT trong nén tang cong
nghiép hién dai, tao diéu kién cho sinh vién
tiép can voi ky thuat s, 1ap trinh nhing va
cong nghé¢ cong nghi¢p 4.0 ngay trong modi
trueong hoc tap.

* Hién nay, c6 nhiéu sach bdo, bai giang hoc
tap, cudn gido trinh viét vé may mai 3B722.
Qua trinh diéu khién van dang sir dung cac
mé dun rdi 1ap rap lai v6i nhau trén ban thyc
hanh. Thong thudng, thiét bi nay dugc lap va
thio ra dé dung véi ndi dung cia timg bai,
diéu khién don gian st dung bd cong cu, thiét
bi dong cét thong qua nit 4n, [3]. Bai bao nay
di 1am 1 cac tham sb ky thuat cia mo hinh
may mai 3B722, tir 46 ung dung cong két nbi
thong minh Simatic 10T2050 dé nghién ciu,
thiét ké, diéu khién, giam sat trang thai hoat
dong trén md hinh. Két qua nghién ctru ching
minh tinh chinh xac, thuc té, hiéu qua cia qua
trinh diéu khién duoc thuc hién truc tiép tai
xuong thuc hanh Trang bi dién P. 704 Nha
HA10 Ngd 218 Linh Nam cua Nha truong.

2. XAY DUNG MO HINH MAY MAI 3B722

Quy trinh mai thyc hién trén may mai phing
3B722 gdm cac cong doan [4]: Giir phoi duoc
thuc hién nho ban dién tir; didu chinh vi tri
ctia u d4 mang d4 mai dé da mai va phai tiép
xtc; cap ngudn cho dong co bom diu, dam
bao du dau thi méi cip ngudn cho dong co da
mai hoat déng. Cap ngudn cho dong co thuy
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luc va nam cham dién dao chiéu ban may
chuyén dong tinh tién sang trai, sang phai
thyc hién qua trinh mai; tién hanh khir tir cua
ban may dé lay chi tiét sau khi két thuc qua
trinh mai. Qué trinh hoat dong ciia may mai
3B722 duoc thuc hién trén mo6 hinh ban thuc
hanh hinh 2.

Hinh 2. M6 hinh diéu khién giam sat truyén déng
may mai 3B722 str dung 10T2050

Dé thyc hién phuong an nay, thiét bi dicu
khién dugc lua chon dua trén yéu cu cong
nghé cu thé. Nhém tac gia da tién hanh phan
tich va tinh toan dé xac dinh phuong phap
diéu khién ciing véi cac thiét bi can thiét cho
mé hinh. Cu thé nhu: dong co bom dau, dong
co quay da mai, dong co thuy luc, van dién tur
dao chiéu ban mdy, dong co bom nuéc, dong
co gat phoi, ban dién tu, PLC S7-1200,
CPU1214 nguén DC/DC/DC, module mé
rong analog cho PLC S7-1200, man hinh loai
cam tmg hing SAMKOON, 10T2050, thiét bi
do I - dong dién, U - dién ép, role dong cit,
bao vé... Hé théng thuc hién duogc ba bai toan
diéu khién:

= Bai toan mot - diéu khién bing cach sir
dung truc tiép cac nat 4n diéu khién nhu trén
hinh 2.

= Bai toan hai - diéu khién bang cach sir
dung 1ap trinh PLC loai S7-1200 két hop xay

dung giao dién diéu khién trén man hinh HMI
dé giao tiép diéu khién.

= Bai toan tht ba la sit dung I0T2050 dé phat
trién giao dién diéu khién, giam sat hoat dong
may Mai 3B722 tir xa, két hop voi hé théng
diéu khién tw dong. Ngoai ra cac thiét bi ngoai
vi, hé théng do luong ty dong dé thuc hién
viéc déng cit.

3. ’'NG DUNG 10T2050 THIET KE GIAO
DIEN PIEU KHIEN, GIAM SAT MAY MAI
3B722

3.1. CAu truc cua hé théng loT

Cau trtic dien hinh mot hé thong IoT gom:
Ung dung diéu khién
e (Application layer)

Ha tdng mang
(Network and Cloud)

H Tram két néi

n e (1) :
=Y Tram két noi -
P (Gateway) — (Gateway)

o] < S |

Hinh 3. C4u trtc hé théng loT diéu khién giam sat
= Giao tiép thiét bi - Thing.
= Tram két ndi - Gateway.
= Kién trc ha ting - Network and Cloud.
= Ung dung diéu khién - Application layer.
Pé diéu khién, giam sat mo hinh ban thyc
hanh may mai 3B722, cong két ndi thong
minh Simatic IoT2050 duoc lwa chon bdi
nhiing wu diém vuot trdi nhu: 10T2050 dugc
tich hop tt voi hé sinh thai Siemens, tich hop
v6i PLC S7-1200, man hinh HMI va phan
mém nhu TIA Portal; voi cong truyén thong
Ethernet gitup [0T2050 két ndi v6i nhidu loai
thiét bi cong nghiép, xur 1y dit liéu ngay tai
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hién truong, giam do tré truyén tin hiéu;
10T2050 c6 thé lap trinh bang Node-RED,
Python, C++, hd trg Linux Debian — linh hoat
cho ca nghién ciru 1an cong nghiép; I0T2050
c6 thiét ké gon nhe, khong can quat tan nhiét,
tiét kiém nang luong. Bén canh do, viéc tng
dung T10T2050 ciing gip phai mot sb han ché
nhu: Can c6 kién thie lap trinh va hé diéu
hanh Linux dé khai thac t6i da tinh ning, néu
khong quen hé sinh thai Siemens hodc nén
tang ma ngudn méd s& kho khin trong bao tri,
thong tin duoc chia sé giita nhiéu thiét bi co
thé bi danh cap. Tuy nhién, voi muyc tiéu tao
diéu kién cho nguoi hoc tiép can cong nghé
IIoT va ty dong hoa, phi hop véi xu thé phat
trién cla cong nghi¢p hién dai; thuc hién két
ni, thu thap va xu 1y dit liéu trong cac ung
dung giam sat tir xa va trién khai hé théng
IIoT cong nghiép vura va nho noi chung va
diéu khién, giam sat mo hinh ddo tao may mai
3B722 néi riéng thi viéc lya chon Simatic
10T2050 13 mot giai phap 1y tuong dé diéu
khién, giam sat trang thai hoat dong cua thiét
bi trén m6 hinh. Dudi day, nhom nghién ciru
tién hanh thiét 1ap cac budc dé thuc hién lap
trinh diéu khién, giam sat qué trinh hoat dong
cua may mai 3B722.

3.2. Khoi tao hé thong diéu khién

Budéc 1: M phan mém TIA Portal = Tién
hanh tao mot project moi > Create. Cira sd
moi hién ra chon Open the project view [5].

Budc 2: Click vao Add new device = chon
PLC = OK.

Budc 3: Tai thé General - Protection
&Security = dam bao da tick chon muc Full
access.

Van tai muc Protection & Security ->
Connection mechanisms = dam bao da tick
chon Permit access with PUT/GET hinh 4
communication from remote partner.

3.3. Lap trinh cho hé théng, giao tiép
NODE-RED véi PLC

Budc 1: Khai bao PLC tags.
Budc 2: Viét chuong trinh PLC hinh 5.

Thure hién cai dat node — Red, [10] nhuw sau:
Budce 3: M¢ “Command Prompt”.

Budc 4: Nhap cau Iénh “npm install-g --
unsafe-perm node-red” = Enter.

Kiém tra xem di cai chua bang cach nhép cau
1énh “node-red” - Enter. Két qua:

Thuc hién truy cap node - Red:

Budc 5: Vao trinh duyét va nhap dia chi
“http://127.0.0.1:1880” dé truy cap vao Node-
Red.

Bu6c 6: Tién hanh d6i tén Flow 1 thanh
“NODE-RED MAY MAI 3B722”.

Buéc 7: Tao cac nut nhan/switch.
Tai muc dashboard - button. Két qua:
Budce 8: Click vao button dé cu hinh.

- Group: [Control and Dashboard] Group 1.
- Label: STOP 1D.
- Payload: booblean/true. - Done.

Bude 9: Click vao S7 out dé cu hinh.

Click vao biéu tugng “+” > Tai thé
Connection: tai Address nhap dia chi IP cua
PLC tai: (192.168.0.1). > Rack 0 slot 1.

Chuyén sang thé Variables. Tién hanh ghi dia
chi va tén (twong tu nhu tags M trong phan
mém TIA Portal) - Add.

Add dia chi cho labale STOP 1D - Done.
Kéo khéi trigger, sau d6 két ndi cac khdi lai.

Budc 10: Thuc hién khai bao cac dia chi
twong tu d6i voi cac dau vao khac cho bom
dau, gat phoi, quay da,...

Budce 11: Tao giao dién gidm sat trang thai
dau ra. Thuc hién kéo khéi S7 in ra nhu sau:
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Thiét 1ap cac thong s6 nhu hinh > Done.

Kéo khéi function > On Message = nhap
doan code nhu hinh = Done.

Thuc hién kéo khdi text ra nhu sau hinh 6:

- Group: chon Group 3
- Label: DC DA MAI

Kéo khdi led > thiét 1ap cac théng sé nhu
hinh > Done. Két ndi cac khdi véi nhau. Tai
Control and Dashboard - layout hinh 7.

Buéc 12: Truy cap tai dia chi nhu sau:
“http://127.0.0.1:1880/ui” [6].

Budc 13: Diéu khién va giam sat, hinh 8.

= Vi du: Khi 4n IM > dong co bom dau
chay, khi du dau boi tron, dong co quay da
mai chay. Trang thai diéu khién chay/ding
ctia dong co dugc biéu thi bang mau xanh/do
va RUN/STOP.

T4 Siemens - E:M. LUU TRUGS. CHUONG TRINH TRANG BI DIEN. MAY MAI 38722\MAY MAI 38722\MAY MAI 38722

Viéc nghién ctru, img dung cong két ndi thong
minh [0T2050 duoc thuc hién linh hoat, cho
phép diéu khién va gidm sat tr xa qua
Internet. Pong thoi, stt dung Node-RED trong
lap trinh giap don gian hdéa qua trinh phat
trién hé thong IoT nham thu thap dir liéu tir
hoat dong cua mdy va truyén dén 10T2050.
Bén canh do, viéc sir dung mang truyén thong
tryc quan mang lai sy ti€n loi va hiéu suét cao
cho nguoi dung, phu hop véi xu hudng phat
trién cua tu dong hoéa cong nghiép ngay nay.
Ung dung két ndi thong minh IoT2050 nham
dap (mg nhu cau nghién ctru, hoc tip va cap
nhat kién thirc méi, cong nghé mdi cho cac
sinh vién va giang vién nganh dién va ty dong
hoa.

Mot sd hinh anh trinh tu thuc hién lap trinh
chuong trinh diéu khién gidm sat két ndi IoT
cho hé théng nhu sau:

Project Edit View Insert Online Options Tools
i 3 saepro

Window Help

Xom 5 X 010 HEEEQ Y oot Foooiioe BB X ST

Totally Integrated Automation
PORTAL

s ncov ey
1 Devices L-E' Topology view |gh Network view |ﬂ'f Device view | Options (]
o2 | & [ ovranag I 4| Device ovenview dfF
)
- [ ) clalals|ola]0]0 2 - Module v | Catalog _5,
RS = Al sesrch il [mit] | ®
I’ Add new device Rack 0 — 18
o Devices & networks = riter [v| (5
+ [ PLC_1 [cPu 1214C DOUDOUDC] i =TT ' mcu H
Iy Device configuration BI ) » L Signal bo. |
%/ Online & diagnastics ¥ =~ » L Communi... |
» g9l Program blocks » L Batteryb o
» [ Technology objects H ' mol %
» g Extemal source files " ran 4
) g PLCtags " 3 Pl ;
» Lig PLC data types v| W v| A 1
» 5] Watch and force tables < 1 3| [100% ¥ —— 1 <[u Y 3 L] .
» [ig online backups e » [ AlQ v
; :mm g : : : 9 Properties | iy Info J‘L Diagnostics b [ Commuri. |24
» [ OPCUA communication | General L 10 tags | System constants | Texts » L Technolo. E
» [ Device proxydata Automatic update . . L
B Frogram nfo e Connection mechanisms i
E] PLCalarm text ists Watch tables e
» |1 Local modules » Userdefined pages ¥ Permit access with PUTIGET communication from remoate pariner S
» [ Ungrouped devices Entry page z
} g Security settings Overview of interfaces 1
» (28 Crossdevice unctions Muttilingual suppert ]
» [ Common data Time of day i 4
} E] Documentation settings w Protection & Security g
» [ Languages & resources Access level F .
» L4 Version control interface | |
» g Online access Centificate manager
» [ Card ReaderiUSB memory Securityevent -
External load memory
» OPCUA
¥ Advanced cenfiguration <] >
3 | Details view Connection resources v 3 | Information

S

4 Portal view

Hinh 4. Khai bao thé PLC- tags va PUT/GET
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Network 1:
BAO LOI
way s iy w2 a0z
tnae 20Nt ~anne “ann Ry
—
Network 2:
Chay déng co quay A3 mai va déng co bom d3u
w0z w05 0.6 =gan
“Lo_AN" 10_pa= 20_mar By i e
p iy h " P
=goo *gaz
e 3
—
Network 3:
Chay déng co bam nudc va déng co gat phoi
wsan 2 Pree woo wqon wqas
B 10 -1kt “ie -4
—
iy [Ty
By kb
T
“ae
wa2 Qo1
1R E
[ |

Hinh 5. Viét mo6t doan chwong trinh PLC/LAD

& C @ 127.0.0.1:1880/#

Q NODE-RED MAY MAI 3572’ Edit function node
L__________‘“]
i 3DDUNGTL —_— trigger 0.5s Delete Done
& Properties o
v dashboard
SMCHAYTL Ol trigger 0.5s
¥ Name function 1 a-
bution [y PYTITeTTy . po—— © Setup On Start On Message On Stop
dropdovin 1 [
2 if (msg.payload
» g - 3 msg. payloar
Sl e v SMHABA Ty trigger 0.5s 4 return msg;
slider ’ i
6
7 if (msg.payloac
numeric 8 msg. payloai
1 9 return msg;
textinput 0}
i
: (I T ;
date picker e
colour picker
0| form
o |
Hinh 6. Tao giao dién giam sat v&i khoi chirc nang
€ C (@ 127.00.1:1880/# @ ® Khich ) &

Dashboard layout editor : Control and Dashboard A dashboard i @ w & -
Layout | Site Theme e
Group 1 E Group 2 X Group 3 X Group 4 . i Y
Widith . Width N Widith: . Widith:
+ H Control and Dashboard
S§TOP D - KC - BCDAMAIR NANGDA 8
button switch ot N et N > B Group 1
§TOP 2D - 3KH - bdk L] > B Group 2
button switch ted led
» BB Group 3
MBOMDAU Ki B i
button switch LS L > BB Group 4
2M BO'M NUGC/GAT PR BC THUY LUcl HADA &
burton ot N o N
sopinaTL & bdh Hafe
button led led *

amcHAYTL o

biitton Y Y
AMNANGDA & BC BOM DAUS 1E 8
button ot N, ot A,

5M HA DA -1 ok e

button ted led

Y N
BC BOMNUGS, 2E 8
toxt % o N,

pdk 268

lad led

Hinh 7. Két néi cac khéi va thwc hién control and Dashboard
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@5 coccoc 2 Node-RED Dashboard x  +

& = C @ 127.001:1880/ui/#|/02socketid =cMILboj0cuCkDASAAAR

BUTTON SWITCH GIAM SAT

STOP 1D

S
A

[ ] DC DA MAL

MAY MAI 38722

RUN NANG DA STOP

D
-
. - @ *
BC THUY LUC sSTOP HA DA STOP
* e
BC BOM DAU RUN 1E sTOP
® ®
BC BOM NUGC, GAT PHOI STOP 2E sTOP

Hinh 8. Truy cap két n6i va diéu khién giam sat

4. KET LUAN

Viéc ung dung thiét bi két ndi thong minh
Simatic 0T2050 diéu khién, giam sat mo hinh
thuc hanh truyén dong may mai 3B722 da
mang lai nhiéu két qua tich cyc. Hé thong
diéu khién duoc hién dai hoa, dir liéu van
hanh dugc thu thap va xir 1y hiéu qua, hd tro
giam sat va diéu khién tir xa théng qua nén
tang web. Dong thoi, viéc sir dung Node-RED
trong lap trinh truc quan gip don gidn hoa
qué trinh phat trién hé thong IoT. Giai phap
khong chi nang cao chat lugng thyc hanh

trong dao tao ma con tao moi trudong hoc tap
gan lién voi thyc tién san xudt cong nghiép
hién dai. Ung dung nay di gop phan nang cao
chat luong san phiam cho nha may, ting ning
sudt lao dong, giam chi phi san xuat nhan
cong, tiét kiém vé ning lugng. Day 1a budc
tién quan trong trong viéc dua cong nghé 4.0
vao giang day va dao tao nghé k¥ thuat, gop
phan chuan bi ngudn nhan lyc thich ung véi
su phat trién nhanh chong ciia nganh cong
nghiép hién nay.
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