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THIET KE, CHE TAO KIT THUC HANH MANG TRUYEN THONG CONG NGHIEP
PHUC VU PAO TAO
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Tém tit: Bdi bdo gioi thiéu thiét ké va ché tao bé kit thuc hanh mang truyén thong cong nghiép, hé tro ddo tao va
nghién citu trong tw dong héa cong nghiép. Bé kit tich hop giao thirc Modbus chudn RS485 va vi diéu khién, dam bao linh
hoat, dé sir dung, phu hop voi thuc hanh cua sinh vién. Két qua thir nghiém cho théy bo kit hoat dong én dinh, hiéu qua
trong méi truong ddo tao the té. San pham khéng chi givip ciing cé kién thirc Iy thuyét ma con nang cao ky nang thuc hanh,
déng gop tich ciee vao viéc ndng cao chat lirong dao tao trong linh viee co dién tir.

Tir khod: Mang truyén théng cong nghiép, kit thuc hanh, giao thirc Modbus, giao thirc RS485.

DESIGN AND FABRICATION OF TRAINING KIT FOR INDUSTRIAL
COMMUNICATION NETWORKS
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Abstract: This paper introduces the design and development of a practical training kit for industrial communication
networks, aimed at supporting education and research in industrial automation. The kit integrates the Modbus protocol
(RS485 standard) and microcontrollers, ensuring flexibility, ease of use, and suitability for student practical training.
Experimental results demonstrate the kits stability and effectiveness in real-world training environments. The product
not only reinforces theoretical knowledge but also enhances practical skills, thereby making a significant contribution to

improving the overall quality of mechatronics training.
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I. DAT VAN BE

Trong bdi canh phét trién nhanh chong cua nganh
tr dong hoa cong nghiép, yéu cau vé dio tao chit
lugng cao cho céc ctr nhan, k¥ su trong linh vyc co
dién tir ngdy cang tré' nén quan trong. Mang truyén
thong cong nghlep dong vai tro then chét trong viéc
két ndi va didu khién cac thiét bi, hé thong trong cac
nha may ty dong hoa [1]. Tuy nhlen viéc dao tao
Iy thuyét va thuc hanh vé mang truyén thong cong
nghiép hién nay van con gip nhiéu han ché, dic biét
la trong viéc trang bi cho sinh vién va nguoi hoc cac
k¥ niang thyc té can thiét.

Trong thyc té, nhidu chuong trinh dao tao hién
nay chu yéu tap trung vao 1y thuyét ma thiéu cac
cong cu thuc hanh hiéu qua, dan dén sy thiéu hut
k¥ nang thyc té can thiét khi 1am viéc véi cac hé
thong truyén thong cong nghiép. Do do, viéc phat
trién mot bo kit thuc hanh tich hop mang truyén
thong cong nghi¢p, cd kha nang mo phong cac
tinh hudng thyc té, tr& thanh mot giai phap quan
trong dé nang cao chit lugng dao tao va nghién
ctru trong Iinh vyc ty dong hoa [3].

Bai béo trinh bay qua trinh thiét ké va ché tao
bo kit thuc hanh mang truyén théng cong nghiép,
nham dap ung nhu ciu dao tao va nghién ctru
trong linh vuc ty dong hoa cong nghi¢p, dac biét
1a trong dao tao sinh vién co di¢n tir. B kit khong
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chi gitip cing cd ly thuyét ma con tao co hdi cho
nguoi hoc phat trién k¥ ning thyc hanh, gop phan
céi thién chat luong dao tao va nghién ctru khoa hoc.
II. NOI DUNG NGHIEN CUU
2.1. Co s ly thuyét cita truyén thong Modbus
Modbus 1& mét giao thic truyén théng cong
nghiép phd bién duoc sir dung dé két ndi cac thiét
bi trong cac h¢ théng diéu khién tyu dong hoa, dic
biét trong cac ung dung cong nghi¢p. Giao thirc nay
duoc phat trién vao nhimg nim 1979 béi Modicon
(nay 1a mét phan cta Schneider Electric) dé sir dung
trong cic bo diéu khién 1ap trinh (PLC). Modbus
hoat dong theo nguyén ly chu-té (master-slave) hoac
chu-nhleu to (master—multlple slaves) cho phep giao
tiép giita cac thiét bj va hé théng diéu khién.
Modbus 13 mét giao thirc truyén thong dwa
trén mo hinh client -server, trong d6 thiét bj chu
(master) yéu cau cac thiét bi phu (slave) gul hoac
nhan dit liéu. Cac thiét bi slave khong thé yéu cau
dir 1iéu hodc gui dir li¢u ma khong co su yéu cau
tu: master Céc thiét bi nay giao tlep qua cac cong
nbi tiép (RS-232, RS-485) hoic mang TCP/IP.
Khi mdt mang can phai chuyén cac luong
thong tin trén mdt khoang cach dai thi RS485
thuong 1a chuin giao tiép dugc lya chon. Trong
mang RS485 dugc chia thanh 2 cdu hinh: Céu
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hinh 2 day (h¢ thdng ban song cong) céu hinh 4
day (hé thong song cong toan phan)

RS485 sir dung cdp cap xoan (twisted pair) dé
truyén tai dit liéu glua céc thiét bi, giup ning cao
kha niang chéng nhidu va giam suy hao tin hiéu
trong qua trinh truyén dan. Cap xodn bao gom hai
day dan, thuong duoc goi 1a day A va day B. Mai

day trong cdp cap mang tin hiéu truyén, va cip
day nay co vai tro quan trong trong viéc duy tr1
tin hiéu 6n dinh va giam anh hudng tir cc ngudn
nhiéu bén ngoai.

2.2. Thiét ké va ché tao Kit thwe hanh

Céc thanh phan cua Kit thuc hanh duoc bb tri
nhu hinh 2.2.

THONG TIN VE THIET BI KHOI INPUT
SLAVE-1 SLAVE-2 KHOI OUTPUT
SLAVE-3 MASTER KHOI NGUON

Hinh 2.2. Céc khoi trén Kit thuc hanh

Trong do:

- Khéi Master: St dung Arduino Uno, gti [énh
diéu khién va thu thap dir ligu tir cac Slave.

- Khoéi Slave (1,2,3): St dung Arduino Uno, dé
nhén 1énh diéu khién va phan hdi 1én Master.

- Khoi INPUT: gia 1ap céc tin hiéu (Iénh) diéu
khién bang tay.

AT

- Khoi OUTPUT: hién thi tin hiéu khi nhan
dugc thong tin phan hoi tir Slave.

- Khoi nguon: sit dung ngudn 5V va 12V dé
cép ngudn cho cac khdi trong Kit.

Kit thuc hanh sau khi ché tao hoan thi¢n nhu
¢ hinh 2.3.

tpo KIT thire bdab sgng rayén ihdag

ciee vi didu kikidn
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Hinh 2.3. Kit thuc hanh sau khi ché tao

2.3. Thir nghiém véi cac bai thue hanh

2.3.1. Bai I- Truyén dir liéu ngang hang (peet-
to-peer)

Trong bai nay, khi Master giri 1énh xudng
Slave (bat LED chang han) thi LED & Slave s&
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sang. Sau khi Slave nhan Iénh va diéu khién xong
thi phan hdi lai cho Master biét, lic nay Master s€
nhan tin hiéu phan hoi va ciing diéu khién ra LED
(trén Master) sang lén.
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GND

Hinh 2.4. So do két néi truyén théng gitra 02 vi diéu khién

Két qué thtr nghiém cho théy, hé théng da hoat
dong dung theo yéu cau. Khi thyc hién thay déi
cac baud rate khac nhau trong khoang tir 4800-
115200 thi tdc do truyén nhan dir liéu gﬁn nhu
khong thay d6i, d6 1a do dang thyc nghiém truyén
chi 1 tin hiéu.

2.3.2. Bdi 2- Poc dit liéu cdc Slave va hién thi

lén may tinh

MB&i Slave (tram) duoc két ndi v6i 01 cam bién
nhi¢t do va dat trong 02 moi truong khac nhau dé
do. Gié tri nhiét d¢ tir cac Slave s& hién thi 1én
may tinh véi giao dién dugce xdy dyng trén phan
mém Visual Studio. Két qua di hién thi dugc dir
lidu tir cac tram, thé hién nhu & hinh 2.5.

GIAM SAT NHIET PO TU CAC TRAM

Slave-1

Nhiét dé hién tai (oC)

KET NOI

Slave-2

Nhiét do hién tai (oC) | 325 |

THOAT

Hinh 2.5. Poc nhiét do tir cdc Slave va hién thi 1én may tinh

2.3.3. Bai 3- Truyén théng giiva Master va
02 Slaves

Trong bai thuc hanh nay, Master dugc két ndi
v6i 04 nut nhin dé diéu khién xudng cho cac Slave

tuong tmg. Khi nhn nat 1 tir Master thi dong co &
Slave-1 s€ hoat dong va khi nhan nut 2 tir Master
thi dong co ¢ Slave-1 s& dimg. Cach diéu khién
tuong tu cho Slave-2. So d6 két ndi nhu hinh 2.6

Hinh 2.6. Diéu khién cdc thiét bi & Slave tir Master
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Két qua thyc nghiém cho théy, hé théng da hoat
d6ng dung theo yéu cau dit ra véi gia trj baud rate
duogc cai dat 1a 9600.

II. KET LUAN

Bo kit thyc hanh truyén théng coéng nghiép
duoc thiét ké va ché tao nham phuc vu dao tao
sinh vién nganh K§ thuat co dién tir, két qua thuc
nghiém da chung minh tinh hiéu qué trong viéc

cung ¢6 kién thuc 1y thuyét va nang cao k¥ nang
thuc hanh. Viéc tich hop giao thirc Modbus chuin
RS485 va sir dung vi diéu khién mang lai nén tang
vimng chic cho sinh vién. Huéng phat trién tiép
theo cua bd kit 1a mé rong tinh nang hd tro céc
giao thtrc truyén thong khac va nang cao kha nang
tuong tac, gitp sinh vién c6 thé tiép can da dang
cac cong ngh¢ trong tu dong hoa cong nghiép.
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