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Tém tit:

Noi dung cta bai viét trinh bay két qua nghién ctru thiét ké, ché tao mo hinh can dinh
lwong tmg dung PLC va bién tin. Xay dung thut toan va khao sat cac mo hinh cua hé théng,
chay thir va lap dat mo hinh. Két qua chay thir mo hinh cho thiy san pham ciia dé tai c6 d tin
cdy cao, md hinh rat hi€u qua cho viéc nghién ctru khoa hoc va thuc hanh cho giang vién va
sinh vién Truong Pai hoc Cong nghiép Viét Tri.

T!‘r khoa: {Diéu khién khién‘hé théng can dinh luong, diéu khién ldp trinh PLC, diéu khién tan
50 hé truyén dong xoay chiéu ba pha.

RESEARCH, DESIGN PRODUCTION OF WEIGHTWEIGHT MODEL FOR
PLC AND INVERTER APPLICATION

Abstract:

The content of the article presents the results of research, design and manufacture of a batching scale model
for PLC and inverter applications. The model test results show that the product of the project has high reliability,
the model is very effective for scientific research and practice for staff and lecturers of Viet Tri University of
Industry.

Keywords: Control of weighing system, PLC programming control, frequency control of
three-phase AC drive.

1. GIOI THIEU

Trong qua trinh lam viéc binh thuong,
mdi bang tai c6 mot luu lugng dat trude va
khong c6 su lién quan véi cac bang tai khac.
trong cac bang tai khong dat dugc gia tri
mong mudn trong khi cac biang tai khac van
dang hoat dong ding s€ lam cho luu lugng
cua bang tai d6 khong gitr dugc gia tri dat
trudc. Sy lam vi¢e khong hoan hao cua mot
can bang trong mot thoi gian di 16n s& dan
dén sai léch ty 1& phdi lidu va tao ra cac phé
pham. Vi viy, dé dam bao ty 1¢ phdi liéu thi

khi luu lugng thuc té ciia mot bang tai vuot
Phéu igu Dopgeo T quay qua mdt gi6i han cho trudc thi diém dat cua
cac luu lugng cua cac bang tai con lai s€
duoc diéu chinh sao cho tat ca luu luong cua
cac bang tai s& dugc ty 16 phan tram [1].

Cac hé théng can bang dinh lugng dugc
sir dung rong rii trong cac day chuyén san
xuét cong nghiép dé van chuyén cac nguyén
liéu voi luu lwong dat trude (tinh bang
Kg/phut hoic Tin/gid). Mot hé théng can
bang dinh lugng gdm nhiéu bang tai c6 dang
nhu hinh 1. Céac thanh phan chinh cua mot
bang tai bao gém: mot khung can, mdt bo
cam bién trong luong (loadcell), mot bo
didu khién téc d6 véi mot dong co dién va
mot bo do tde do bang tai [1].
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Hinh 1: Céu triic cia mgt can bang dinh luong lidu [2, 3, 4, 5]. V&i viéc mo ta toan hoc cua

cac can bang gitp cho viéc dp dung cac bd
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diéu khién téc do c6 kha ning giam duoc

nang lugng ti€u thu cua bang tai [3].

2. THIET KE VA XAY DUNG MO
HINH CAN PINH LUQNG.

2.1. M0 hinh bang tai

Mo hinh ctia mot hé thdng can biang don
gian hoa dugc mo ta trén hinh 2. Vi¢c xay
dung mo hinh toan cho bang tai dugc thuc
hién dua trén mot sd gia thiét sau day [2,8]:

- bong co truyén dong c6 mémen dong hoc
nhanh va thoi gian tré nhd.

- Két noi gitra truc dong co va cac con lan la
két ndi cung.

- Bang chuy:én c¢6 thé duoc mé ta boi 16 xo
khong c6 khoi lugng.

- Ma sat tap trung & cac con lan va tai trong.
Ma sat nay dugc xem nhu la cac nhicu
ngoai.

6 7

[ ()> 10)7/&%8 %j:ﬂ:ij

Hinh 2: So d6 cdu tao can bang dinh luong

. Phéu cép liéu

. Cam bién trong luong (Load Cell)
. Bang truyén

. Tang bi dong

. Bulong co khi

. Tang chu dong

. khép nbi

. SenSor do toc do
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Dé xac dinh luu luong vat lidu chuyén t6i
noi d6 liéu thi phai xac dinh dong thoi van
tdc cuia bang tai va trong luong cia vat lidu
trén 1 don vi chiéu dai 0 (kg/m). Trong do6
toc d6 cta bing tai dugc do bang cam bién
tdc d6 co lién hé dong hoc véi dong co.

Téc do bang tai V (m/s) la toc do cua vat
lidu duge truyén tai. Tai ctia bang truyén (Q)

la trong luong vat li¢u duoc truyén tai trén
mot don vi chiéu dai 0 (kg/m).

Can bang tai c6 bo phan do trong lugng
dé do 0 va bo diéu khién dé diéu chinh toc
do bang tai sao cho diém db liéu, luu luong
dong chay liéu bang gia tri dit do ngudi van
hanh dat trudc.

Bo diéu khién do tai trong trén bang
truyén va diéu chinh tbc do bing dam bao
lvu lwong khong ddi ¢ diém d6 lidu:
Q=0*V (1.1)

Trong lugng tépg trén bang 1a luc Fc(N)
dugc do boi hé thong can trong luong va o,
duoc tinh theo

o= I € (1.2)
B g

Trong d6: L - Chiéu dai cta toan bang tai

g - Gia tbc trong truong (g=9,8 m/s2)

Luc Fn(N) do trong lugng cua vat li€u trén

bang tai gdy nén: Fm =Fc — F (1.3)
Tai trong trén bang truyén c6 thé tinh la:

Q=S%y (1.4)
Trong do:

v - Khéi luong riéng cta vat lidu (kg/m?)

S - Tiét dién cat ngang cua vat liéu trén bang
(m?)
Do do, Iluu

%
Q_F V_,

5 g
2.2. Céu triic phan cirng

luong c6 thé tinh la:
F*V
L*g

(1.5)

CAu trac phan clng cua toan bo hé thong
can bang dinh luong dugc mo ta trén hinh 3.
Hé thoéng gém c6 N bing tai, duoc diu
khién boi cac b diéu khién bang tai doc lap
cho tung can.

Céac bd diéu khién can c6 kha ning doc
tin hi¢u trong lugng tir cac Loadcell, sau do
tinh toan toc d6 cho cac bing tai dua trén
lwu lwong yéu cau cho trude va dua ra tin
hiéu didu khién cac bién tin sao cho dat
duoc sai s6 luu luong thuc té trong gidi han
cho phép.
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Man hinh trung tam
Human Machine Interface

Bo ditukhiéncin
Bing tai 1 Bién tan

. . [ .
[pitu ki

Tmyf":n théng

Bo diéu khién can :
Bang tai 2 Bién tin
Tmyi":n théng

Hinh 3: Cdu triic phan cimg hé thong can dinh heong

B diéu khién can ciing c6 kha ning doc tin
hiéu phan hdi téc d tir cac bd Encoder hoic
cac loai cam bién toc d0 khac. Cac bo diéu
khién can dugc két ndi chung v61 mot man
hinh giao dién ngudi — may (Human
Machine Interface — HMI) cua cac hing nbi
tiéng trén thé gidi thong qua giao tiép chudn
cong nghi¢p Modbus dé nhan céac chi thi,
hién thi va luu trit cac thong tin van hanh
mot cach rat thuan tién ma khong can st
dung may tinh. Diéu nay dam bao sy hoat
dong tin cay, on dinh va lién tuc cta toan bod
hé théng. Viéc truyén théng qua Modbus
cho phép toan bd hé théng co kha niang két
n6i dé dang hodc tich hop véi cac hé thong
khac trong cac nha may vi n6 tuan theo
chuén giao tiép cong nghiép pho bién.

Ciu trac phan cing cua bd diéu khién
bing tai duoc mé ta trén hinh 3. B6 diéu
khién st dung thiét bi diéu khién lap trinh
PLC S7200.[6,7]

2.3. Thuét toan diéu khién.

Sau khi thtr nghiém véi mot vai thuat
toan khac nhau, nhom nghién ctru chon
thuat toan nhu hinh 4

\ Khéi tao hé théng |CD

Co !
L4i h¢ théng
Khong [«
L 3
‘ Bing tai chay
v T
‘ Thuc hién cén bang tai

Thiét lap lai

Sai sb so vai khoi :
tham s6 bd dk

Iwong dat

-
‘ Ding thiét 1ap tham sé |

Hinh 4: Thudt todn diéu khién can dinh lrong
3.KET QUA

Két qua nghién ctru va ché tao mo hinh
duogc trinh bay trén hinh 5, hinh 6, hinh 7,

Hinh 5: Tong thé hé thong

Hé théng duogc ché tao nhu trén hinh 5,
v6i 2 bién tan, 2 bo diéu khién can, bd didu
khién 1ap trinh PLC S7 200, man hinh trung
tam HMI.

Hinh 6: Mach diéu khién
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Hinh 7: Man hinh cai dat va van hanh

Bang 1: Gia tri can dat va can thuc té
Ma| Thoi |Gia tri dat (kg)| Gia tri thuc (kg)

(%ﬁgt) Bang | Bang | Bang [Bang can
canl | can2 | can 1 2
1| 30 1,5 1,2 |1,5045| 1,2048
2| 60 3 2,4 13,009 | 2,4096
31 90 4,5 3,6 |4,5139(3,61116
4 | 120 6 4,8 16,0198| 4,8158
51 150 | 7,5 6 |[7,5232| 6,0183
4. KET LUAN

San pham ma nhom nghién ctu da ché tao
13 mot mo hinh hé thong diéu khién nhiéu cap,
dap tmg dy du cac yéu cau dit ra coa dé tai,
chit luong cua hé thdng twong dbi chinh xac.
Pay 1a hé théng diéu khién rat b ich cho sinh
vién thuc hanh nhiéu hoc phéan trong chuyén
nganh Piéu khién va ty dong hoa.
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