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Tom tdt-Phan loai 1a cong doan quan treng tir khau
dau vao dén diu ra trong cac quy trinh san xuat hién
dai, do d6 hi¢u suit tong thé cia cac may phan loai can
dwgc gidm sat lién tuc tré thanh co sé cho cong tac nang
cAp va toi wu quy trinh van hanh san xuit thong qua
viéc @ng dung Internet van vat trong cong nghiép
(110T). Bai béo tap trung vao cach tiép can don gian va
trién khai thanh céng #ng dung véi md hinh phan loai
san pham.

Tar khoa-Internet vgn vgt trong céng nghiép, hiéu
sudt téng thé mdy, di¢n todn bién, dién todn dim may,
chuyén doi sé.

I. GIOI THIEU

Phan loai san pham/nguyén liéu la cong doan hién
hitu trong cac day chuyén san xuét véi muc dich tuyén
chon cac san pham/nguyén liéu theo mot hoic nhiéu
tiéu chi khéc nhau nham d¢am bao san pham cudi ciing
dat tiéu chuan. Tuy nhién, vai s6 lugng hang héa 16n,
hiéu suat cua hé théng phan loai phai dugc dam bao
& muc cao nhét. Viéc giam sat hiéu suit tong thé cua
may giup nguoi quan ly c6 nhitng goc nhin khéc nhau
vé day chuyén van hanh, hiéu sut sir dung tai nguyén,
nhitng diém tac nghén, lam co s& cho cac ké hoach
san xuat, nang cap va cai tién quy trinh van hanh [1].

Co céu phan loal

San phim can phan loai

Day chuyén san xuat/déng gdi

Xu huéng sé hda théng tin san xuat dang dan phé bién
trong cac day chuyén san xut hién dai nho vao su phat
trién cua cac cong nghé cam bién, truyén thong tin, luu
trir va dac biét 1a dién toan dam may.

Il. QUY TRINH CHUNG CUA CAC GIAl

PHAP PHAN LOAI SAN PHAM TRONG

CONG NGHIEP

Nhan dang Phan loai

Hinh 1. So d6 cho giai phap phan loai san pham.

e Cung cip: Van chuyén hang hoa/nguyén liéu
dén dau vao cua hé théng phan loai, c6 thé thuc hién
bing bing tai, co cau déy, biang thao tac thu cong tir
cdng nhan;

e Nhan dang: Céc cam bién duoc lip dat trén
duong di chuyén cua hang héa/nguyén liéu dé nhan
dang theo céc tiéu chi di d& ra nhu: Mau sic, khdi
lwong, kich thudc, thdng tin ki thuat sd,...;

e Phan loai: Sau khi nhan duogc thong tin vé hang
héa/nguyén ligu, bo diéu khién dua ra quyét dinh phan
loai théng qua cac co cau khac nhau nhu: Bing tai
con lan xoay, module banh da huéng omni,...

Béng tdi déu ra

Bing G4 cung cip

Hinh 2. So @6 mé hinh phan loai san pham.
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I1l. GIAIPHAP IIOT TRONG GIAM SAT
TONG THE HIEU SUAT CUA HE THONG
PHAN LOAI SAN PHAM

Thuat ngix 10T — Industrial Internet of Things 1a mot
truong hop tng dung cta loT (Internet of Things) trong
mbi truong cong nghiép. Tai day, cac thdng tin vé hé
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thdng/méy san xuat duoc thu thap va gui vé server thong
qua hé théng cam bién théng minh, gateway, datalogger
va smart controller trong moi truong Internet [2]. Vi
cong tAc giam sét tong thé hiéu suat may can nhiéu thoi
gian va lugng thong tin du nhiéu nén IoT da va dang la
c6ng cu hitu ich cho céc nha phét trién giai phép tich hop
vao hé thong.
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Hinh 3. Kién trac hé thong 10T (Industrial Internet of Things).
Ngudn: https://se.rs-online.com/web/generalDisplay.html?id=industrial-iot

A. Kién trac hé thong lloT

e Dién toan bién — Edge computing: Thuat ngir
bién chi pham vi cac thiét bi ¢au cudi c6 kha ning thu
thap, xtr ly, phan tich va tao ra dit liéu tai chd, khong
can truyén vé mot may chu trung tdm (datalogger,
mini PC, smart controller, smart sensor);

e Thiét bi mang — Network devices: Cac thiét bi
nay c6 vai trod tao su lién két gitra cac thiét bi bién voi
nhirtng may chu trung tdm hoac cloud théng qua cac
giao thuc két ndi Internet (router, loT gateway, cac
diém truy cap mang - access point);

e Dién toan dam may — Cloud computing: Tai
day, céc dir liéu duoc xur ly va phuc vu cho cong tac
lwu trit, phan tich chuyén sau, sir dung nhiéu thuat
toan phuc tap véi cdc muc dich khac nhau, trong khi

d6 cac thiét bj tai bién khéng thuc hién duoc do gidi
han vé cdu hinh phan cting va téc do xir ly.
B. Giam sét hiéu sudt tong thé may — OEE
OEE - Overal Equipment Effectiveness la mot
codng cu dé danh gia kha ning hoat dong ciia may moc
dira trén ba tiéu chi: Tinh sin sang (Availability), chat
luong (Quality), hiéu suat (Performance). Cong thuc
tinh [3]:
OEE = Awvailability x Quality x Performance (1)
1) Tinh san sang - Availibility
Chi sb mé ta ti 1& thoi gian may hoat dong (Operation
time) so véi tong thoi gian du kién hoat dong (Planned
production time).
_ Operation Time
~ Planned production time

)
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Giatri caa A cang cao chirng to may cd thai gian hoat
dong lau dai, it bi dumg hay gian doan vi cac ly do nhu
hu hong, hiéu chinh, bao tri, thay thé nguyén liéu, thay
d6i ca nguoi van hanh,. ..

2) Chat lwong — Quality

Chi s6 md ta ti 16 san phim dat chit luong
(Acceptable pieces) trén tong s6 san pham san xuét ra
(Total pieces).

Acceptable Pieces

Total Pieces

Q=

3
Chi sb chat Iugng c6 thé bi anh huong béi cong tac

van hanh, nguyén liéu dau vao, quy trinh chura duoc kiém
tra ky, trudc khi dua vao 4p dung trong san xuét.

Thai gian san xuat du kién

Téng thdi gian méy hoat déng

Thai gian may hoat déng c6 tao san pham

T6ng thai gian san xuat hiéu qua

3) Hiéu sudt — Performance
Chi sb md ta kha ning lam viéc thyc té ciia may so
v6i kha niang lam viéc dugc thiét ké.
Ideal Cycle Time x Total product
- Operation time

P (4)

Ideal Cycle Time chinh la thoi gian 1y tuong khi may
san xuit ra mot san pham. Do d6, khi nhan vai tong sb
luong san pham, két qua dat duoc 13 “éng thoi gian thyc
té may hoat dong c6 tao ra san pham . Sau d6 chia cho
tong thoi gian may hoat dong, thu duoc hiéu suat hoat
dong cta may.

Nguyén nhan gay ton that hiéu suat may c6 thé ké dén
nhu: C4c chi tiét méay bi mai mon, hong, nhan vién van
hanh thao tc con cham, cai dat may chua phu hop vai
nguyén liéu, bi anh huong bai toc d6 san xuat cua nhitng
cong doan trudc hoac cong doan dau ra.

Tén that hoat dong

T8n that hiéu suat

Tén that hang 16i

Hinh 4. Téng quan ¥ nghia ctia c4c thanh phan trong phép tinh OEE.
IV. TRIEN KHAI HE THONG I10T VAO MO HINH PHAN LOAI SAN PHAM THEO MAU SAC

A. Md hinh tha nghiém

(1) Co cau cung cap

(2) Ong san pham

(3) Cam bién nhan dang mau
(4) Co cau phan loai vat mau do

Hinh 5. Hinh anh thuc té caa md hinh.

(5) Co cau phan loai vat mau vang
(6) Cam bién dém vat do

(7) Cam bién dém vt vang

(8) Bing tai
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San pham dugc co ciu cung cép (1) day tir dng san e Két ndi vao ngudn dit liéu co sin trong hé théng
pham (2) ra vi tri cam bién mau (3). San phdm duoc bing  nhu PLC, Database;
tai (8) dua ra khoi vi tri cam bién va khi dén cac cam bién
(6) hoic (7), cac co cu phan loai (4) va (5) dy san pham
tuong (g vai thng tin cam bién mau doc duoc.

e Liap dat cam bién, thiét bi nhap liéu bén ngoai
dé thu thap thdng tin van hanh cia may;
e Lap trinh PLC hoat dong nhu mot thiét bi bién,

B. Ph in thu thap di ligu ter md hinh . . .
teomg an thu tnap Qi liell be tu d6 lay dir liu theo y muon.

C6 ba phuong an chung khi tién hanh thu thap di
liéu hién truong:

4 N
/ N
Human Machine Interface / A N
o 4 g
N
“HMI ' .
v / )
) @ ~ [&]
Programable @ .' : 000009
Logic PLC
Controller = Na
b User Application
Local database @
Input/Output
- A 9

Hinh 6. Kién tric hé thong khi trién khai 110T vao m hinh bang tai phan loai san pham.
Phuong an thir ba dugc thuc hién trong bai béo ndy.  gui dir liéu vé cloud server thong qua giao thic MQTT
Trong d6, Gateway 10T ¢6 nhiém vy thu thap di liéu e [4].
PLC, sau do luu trit vao co sé dit liéu tai chd dong thoi
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C. Céch tinh chi s OEE trong mé hinh

1) Chi s4 Availability

Theo cong thirc (2), can phai do duoc thoi gian
may chay (operation time) va tong thoi gian hoat
dong du kién (planned production time).

e Thoi gian may chay: Pugc tinh khi bang tai bat
dau hoat dong. Khi do, Timer s& dém khi c6 tin hiéu
bang tai chay;

e T6ng thoi gian hoat dong du kién: Tinh tir khi
ngudi ding nhan ndt bat dau ca va két thic ca lam
viéc trén man hinh HMI.

2) Chi sé Quality

Theo c¢ong thtc (3), chi s6 nay can phai c6 thong
tin s6 lugng san pham phan loai dung va tong sé san
pham di di qua may phan loai;

S6 san pham phan loai dung: V& ly thuyét c6 thé sir
dung gié tri dm mdi khi co cau phan loai san pham
hoat dong, tuy nhién dé cd két qua chinh xac, can phai
c6 khau kiém tra tai dau ra ciia may. Trong pham vi
nghién ctru, s luong san pham khong dat c6 thé dugc

gia lap bang cach cho phép nhap liéu truc tiép tir man
hinh HMI. Khi d6: Sé lirong san pham dat = Téng sé
san pham — Sé heong khéng dat.

e Tong s6 lugng san pham: Pugc tinh 1a ¢t mdi
lan c6 san pham di qua cam bién mau thi tang gia tri
dém 1én 01 lan.

3) Chi sé Performance

Theo cdng thic (4), tham s can tinh 14 tong s6
lwgng san pham phan loai dugc (ké ca phan loai sai),
thoi gian Iy twong san xuat mot san pham (ideal cycle
time), téng thoi may chay (operation time).

Thoi gian 1y tuong 1a thong sé duoc nhap vao tir
man hinh HMI cua hé théng, day ciing 1a théng sé
thiét ké may ban dau.

4) Giao di¢n tryc quan héa dir lieu OEE

Giao dién (dang Dashboard) thé hién day du
ba chi sé thanh phan va gia tri OEE cia mé hinh.
Pong thoi hién thi trang thai cua may dudi dang
mo hinh 3D gitup ngudi gidm sat nhan biét nhanh
chong dinh danh cta may.

Hinh 9. Giao dién phan tich chuyén sau cho chi s6 Availability.

Ung dung c6 thé duoc truy cap tir xa théng qua trinh
duyét web caa may tinh hoic dién thoai hay c6 thé nhing
vao cac phan mém quan ly khac ctia doanh nghiép. Diéu

niy mang dén kha ning tich hop linh hoat va khéng anh
huong nhiéu dén hé thong phan mém hién tai.
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V.KET LUAN
Két qua nghién cuu, giai phap giam sat tong thé
hiéu suat may hoan toan c6 thé duoc xay dung dua
trén kién tric cua Internet van vat trong cong nghiép
(110T). Céc thiét bi tw dong hoa cu thé 1a PLC c6 thé
trg thanh mot phan trong hé sinh thai dién toan bién,
m& ra tiém ning cho nhiing &g dung phirc tap doi

hoi dix liéu tin cay ngay tir ngudn.
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