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Tom tit: Trong béi canh cong nghlep 4.0, viéc ung dung tw dong hoa trong san xudt nham ndng cao hiéu qua va chat
lieong san phdm ngay cang tro nén can thiét. Nghién civu nay tap trung thiét ké va ché tao mé hinh phén loai san pham dva
trén trong luong va dong hop tw dong, si dung bé diéu khién Igp trinh PLC S7-1200. M6 hinh sir dung cdc thiét bi nhur xi
lanh khi nén, cam bién Load Cell, cam bién hong ngoai va cac hé thong bang tai dé thuc hién quy trinh phan logi va déng
hép twr dong. Két qud thir nghiém cho thay mé hinh hoat déng on dinh, ndng cao ¢ chinh xdc, giam thiéu sai sot, dong thoi
cdi thién ndng sudt so véi phirong phdp thii cong.

Tir khéa: PLC S7-1200, phdn logi san pham, cam bién Load Cell, tw dong hoa, dong hép san pham.
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Abstract: In the context of Industry 4.0, the application of automation in manufacturing to enhance efficiency and
product quality has become increasingly necessary. This study focuses on the design and fabrication of an automatic
weight-based product sorting and packaging model using the PLC S7-1200 programmable logic controller. The system
integrates pneumatic cylinders, Load Cell sensors, infrared sensors, and conveyor belt systems to automate sorting and
packaging processes. Experimental results demonstrate that the model operates stably, significantly improves accuracy,

minimizes errors, and increases productivity compared to manual methods.
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I. PAT VAN PE

Nén tang ky thuat 4.0 va nhitng phuong phap
tién tién, may moc da dan thay thé sirc lao dong thir
cong. Phan loai san phém tu dong theo can nang,
mau sic kich thuéc va kiém tra, dong goi, van
chuyén, giém sat san pham, duoc ap dung vao quy
trinh san xuét, khong nhiing gitip cac doanh nghiép
tang ning sut, chat lugng san pham, con c6 kha
nidng m& rong quy mo hoat dong. Tur thap nién 70
dén 90 ¢ Trung Qudc, nén kinh té ciia Trung Qudc
da co su thay d6i manh mé do tmg dung tu dong
hoa hiéu qua trong cic quy trinh san xuét tai cac
budc phan loai san phim theo mau séc, kich thudc
va dong goi san pham, nhung ho chua ap dung
nhiéu vao khau phan loai theo can nang va dong
hdp. Hién nay, Trung Quoc da phat trlen thanh mot
trong nhitng quoc gia dan dau vé san xuat hang hoa
cong nghiép. Nham hudng téi viéc van hanh nha
méy ma khong can dén nhan cong, Cong ty Agility
Robotics (M) di san xuat hon 10.000 robot mdi
nam. Robot ¢ chidu cao, can ning tuong duong
mdt nguoi truong thanh va hd trg van chuyén hop
va thi trong nha may, ciing nhu bdc d& hang hoa 1én
xe tai. Xu hudng nay khong khaoi dau tir hién tai,
nhung n6 chic chin s& dong vai trd dinh hudng cho
cac chién lugc trong thi trudng tw dong hoa trong
tuong lai dai han.
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Viét Nam dang nd luc trong qua trinh cong
nghiép hoa va hién dai hoa, nham tung budc hoa
nhap voi sy phat trién chung ciia khu vuc va thé
gidi trén cac linh vuc nhu kinh té, k¥ thuat va xa
hdi. Trong do, nganh cong nghiép san xuat hang
hoa gilr vi tri trong yéu, dong gop vao viéc thic
day tang truong kinh te nang cao chat luong ky
thuat, va cai thién doi song xa hoi, tré thanh muc
tiéu quan trong trong sy phét trién toan dién ciia
dét nude. Tuy nhién, cdc md hinh ty dong hoa
trong nudc van gip nhidu han ché vé tinh hiéu
qua va pham vi ing dung, chi duoc &4p dung rong
rdi & mot sd cac khu xi nghiép va nha may 1on.
Tiéu biéu 1a mo hinh bang chuyén san xuit vao
nganh céng nghiép nhe nudc ta nhu ché bién thuy
san & bao quan thyc pham, dong goi dd hop, hé
thong tiét tring. Bén canh do, Cong ty TNHH
Ocany Viét Nam di ap dung hé thong san xuét
nude ion kiém dugc nhap khau tir hang Krones
(buc), trong d6 hé théng dong goi tu dong la mot
bude tién vuot bic, giup loai bo cac 16i thuong
gap trong quy trinh dong goi.

Chinh vi thé, viéc dao tao ngudn nhan luc trong
linh vuc K¥ thuat diéu khién va tu dong hoa hién
nay dang ngay cang dugc quan tim nhiéu hon.
Déi véi khdi nganh dién - dién tir, tai cac truong



dai hoc, cao déng va day nghé 0 Viét Nam hién
nay, Diéu khién tu dong 1a hoc phﬁn bét budc va
cling 14 mot trong nhitng hoc phan dugc thiét ké
v6i khdi lwong kién thire nhiéu nhat. Tuy nhién,
trang thiét bi phong thi nghiém, thyc hanh cia
hoc phan Piéu khién tu dong & cac co sé gido
duc noi chung, va tai Khoa DPié¢n - Dién tir, truong
Dai hoc Nha Trang néi riéng con nhiéu thiéu thén.
Thuc trang trén 1am can trd kha ndng sang tao cua
sinh vién va quan trong hon khién sinh vién han
ché vé k¥ niang thuc hanh, gay kho khin trong
tiép can va lam chu cac trang thiét bi thuc té sau
khi tdt nghiép. bé khic phuc céc han ché trén,
v6i kinh nghiém ché tao cac bo thuc hanh trude

TAP CHI TAM LY - GIAO DUC

d6, ching t6i thuc hién dé tai: “Thiét ké, ché tao
md hinh phan loai san pham theo c4n ning”. San
phém duoc thiét ké, ché tao dua trén noi dung
chuong trinh dao tao, nhu clu st dung cua sinh
vién, va bam st cac thiét bi thuc trong nha may
cong nghiép hién dai ngay nay. Hon nira, cdc mo
dun trén do ddi ngii can b, giang vién thyc hién,
nhitng ngudi hoan toan nim vimg duoc cong
nghé, d& dang thay doi, sira chita, cai tién cho phu
hop v6i thuc té, tir 46 nang cao ning luc dao tao
va hiéu suat lam viéc cua cac trang thiét bi phong
thi nghi¢ém, thuc hanh.

II. NOI DUNG NGHIEN CUU

2.1. So' @6 khdi tong thé ciia thiét ké

Hinh 1. Sor do khéi mé ta hé thong

So d6 khéi cdu trac tong thé cua hé thong duge
trinh bay & Hinh 1, gdm cac khdi nhu sau:

« Ngudn 220VAC: Cung cip dién cho mé hinh,
dugc chuyén d6i thanh 24VDC dé van hanh PLC
va cac cam bién.

» Cém bién: Giri tin hiéu diu vao dén PLC S7-1200.

« PLC S7-1200: Diéu khién relay.

» Relay trung gian: Kich hoat bang tai, van
dién tir, va cac xi lanh.

« May nén khi: Cung cap khi nén dé van hanh
xi lanh ddy va xi lanh truot thong qua cac van
dién tur.

2.2. Thiét ké thi cong mé hinh phan loai san
phim theo cin ning

2.2.1. Thiét ké mach dong luc

Mach dong luc cua dong co bang tai va ban
xoay dugc thé hién trén Hinh 2. Mach dong luc
gdm c6 3 nhanh diéu khién 3 dong co riéng biét:

BT1 va BT2 (24V): Hai dong co nay st dung
chung ngudn cap 24V DC. Cac dong co niy duoc
diéu khién thong qua tiép diém cia relay hoic
contactor (ky hiéu -KM). Khi cuon day relay
duogc kich hoat, tiép diém thuong mo (1-2, 3-4)
s& dong lai, cung cap dién ap vao dong co khién
dong co hoat dong.

Ban xoay (12V): Bong co ban xoay st dung
ngudn riéng biét 12V DC. Hoat dong twong tu
nhu cac dong co trén, relay (-KM) s& dong tiép
diém khi duoc kich thich, cép dién dé dong co
xoay ban.
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Hinh 2. So d6 mach dong lyc

2.2.2. Thiét ké mach diéu khién

Mach diéu khién bang dién trong Hinh 3
duogc thiét ké dya trén bo diéu khién trung tdm
1a PLC, két hop véi relay trung gian dé diéu
khién cac co cdu chap hanh gdém xi lanh khi
nén va van dién tir. Mach dién nay dam bdo van
hanh chinh x4c, an toan va dé dang trong bao tri
va giam sat nho hé thong didu khién tap trung
bang PLC.

2.2.3. Thiét ké giao dién trén hé thong WINCC

Giao dién hé théng duoc thiét ké trén phan
mém WinCC cua Siemens nhu trén Hinh 4. Giao
dién truc quan, d& st dung, gdm cac hinh anh
mo phong rd rang vé hoat dong thuc té cua day
chuyén dong goi tu dong. Nguoi van hanh co thé
d& dang theo dai va diéu khién cac chirc ning nhu
khoi dong, dung, dat lai, cling nhu thiét 1ap céc
thong s6 hoat dong cua hé thong.
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Hinh 3. Mach diéu khién bang dién

2.3. Két qua va thio luin
Sau khi thiét ké va ché tao thi moé hinh phan

ST
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Hinh 4. M6 hinh hé thong hoan chinh

loai san pham theo can niang da dugc hoan thién
nhu trén hinh 4.
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Sau 15 lan thir nghiém sai s6 cua cam bién
Load Cell, két qua cho thay ty 1¢ phan loai chinh
xac dat dén 99% h¢ thong d4 ching minh tinh 6n
dlnh duy tri sai s6 & mic thap va phi hop véi yéu
cau san xuat.

Trong qué trinh san xuat, viéc lya chon
phuong phap phan loai san pham dong vai tro
quan trong d6i v6i nang suét va chat lugng. Hé
thong phan loai dya trén PLC S7-1200 mang lai
nhiéu lgi thé trong viéc tu dong hoa, gitp tang
hiéu qua san xuat nho do chinh xé4c cao, toc
do xu ly nhanh va tinh on dinh. Trong khi do,
quy trinh tha céng c6 thé phi hop v6i cac moi
truong san xuat nho 1é, noi yéu td con ngudi
van déng vai trd quan trong.

1. KET LUAN

Qua qua trinh nghién ctru Gmg dung va phat trién
cta cac hé thong phéan loai san pham, nhom tac gia
da ché tao thanh cong md hinh phén loai san phdm
theo c4n nang, l4p trinh hé thong diéu khién sir dung
PLC S7-1200, dam bao hoat dong hi€u qua va chinh
xac va thiét ké giao dién diéu khién, giam sat hé
théng bang Win CC. San pham 1a trang thiét bj thiét
thyc cho sinh vién thuc hanh hoc phan Diéu khién tyr
dong va hd tro thuc hanh mot $6 mon hoc lién quan
nhu: Pién tir cong suét, Hé théng diéu khién thong
minh. San phdm khong chi c¢6 nhiéu tinh ning phu
hop trong giang day va dao tao tai khoa Di¢n — Dién
tir, Pai hoc Nha Trang ma gia thanh con thép hon rét
nhiéu so véi cac san pham hién ¢6 trén thi truong,
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