Cong nghiép rirng

MO HINH BANG TAI PHAN LOAI SAN PHAM THEO CHIEU CAO PIEU

KHIEN BANG PLC UNG DUNG TRONG PAO TAO

Tran Cong Chi
ThS. Dai hoc Lam nghiép

TOM TAT

Phén loai san pham 13 mot yéu cau cap thiét trong cong nghiép nham thay thé cho con ngudi dic biét 1a phan
loai san phdm theo nhiéu tiéu chi khdc nhau. D3 ¢6 nhidu md hinh c¢6 thé phan loai cdc san phdm theo céc tiéu
chi don gian nhu phén loai theo tir tinh, theo mau sic, hodc theo khdi lwong. Thiét ké va ung dung PLC
(Programmable logic control) dé didu khién mo hinh bang tai phan loai san pham theo chiéu cao 1a néi dung
chinh cua bai viét. M6 hinh bao gdm khéi co khi va khéi diéu khién. Dé 1am dwoc cong viéc phtrc tap niy téc
gia sir dung mot hé thong ba bang tai két hop vé6i hai cam bién quang khac nhau. Bo xu 1y tin hiéu diéu khién
clia ddy chuyén phan loai ndy str dung PLC S7- 200 CPU 224 thudc ho PLC phd bién ciia Siemens véi nhiéu
tinh nang uu viét va gid thanh rat t6t. Miac di 1a mo hinh don gian nhung né c6 thé cho phép nguoi hoc giai
quyét duge mot s6 ndi dung vé didu khién tw dong. Pay 12 mot trong nhiing giai phap quan trong nhiam ning

cao chét lugng dao tao.

Tir khoa: Diéu khién PLC, mé hinh béng tdi, mé hinh dao tao, phén logi san pham.

I. PAT VAN PE

Hién nay, phan loai san pham 13 mot cong
doan dugc st dung rat nhiéu trong thuc té san
xuat. Khi diing sitc ngudi, cong viéc nay doi
hoi sy tdp trung cao va cé tinh 1dp lai nén
nguoi thao tdc khé dam bao dugc su chinh xac
trong cong viéc. Mt khac, c¢6 nhitng yéu cau
phan loai dua trén cic yéu cau ki thuat rt nho
ma mét thuong khé c6 thé nhan ra. Didu nay
anh huong truc tiép t6i nang suat va chét lugng
san phém. Vi viy, hé théng tw dong nhan dang
va phan loai san pham ra doi da dan ddp tmg
duoc nhu cau cép bach nay [4], [6].

Bang tai 1a loai thiét bi thuong dugc su
dung dé van chuyén cac loai vat liéu theo
phuong ngang va phuong nghiéng. Do bang tai
¢6 uu diém chu tao don gian, bén chéc va ¢c6
kha nang van chuyén da dang nén trong céc
day chuyén san xuét, cdc thiét bi nay duoc st
dung rong rdi dé van chuyén nhiéu dang san
pham khéc nhau.

Véi muc tiéu dao dao nguén nhan luc chét
luong cao ddp tmg duoc yéu ciu cia truong
Dai hoc Lam nghi€p, sinh vién ra truong
khong chi ndm viing 1y thuyét ma con phai c6
k¥ nang nghé nghiép tét. Vi vay, can phai dau
tu bd sung va hién dai héa cdc thiét bi giang

day, thuc hanh. Tuy nhién, ddy 12 mot vin dé
tvong doi khé khan trong diéu kién co so vt
chat ciia Nha trudng con nhiéu han ché.

Trong cdc chuong trinh dao tao tai khoa
Ché bién 1am san (nganh ché bién 1am san;
cong nghé vat li¢u), vigc giang day cac modn
hoc lién quan dén linh vuc diéu khién tu dong
chua ¢6 nhiéu thiét bi, mo hinh truc quan cho
sinh vién thuc hanh. Van dé nay anh hudng rit
16n dén qud trinh hoc va viéc tiép thu kién thirc
cua sinh vién do mirc d§ phuc tap cua cdc mdn
hoc. Do d6, viéc thiét ké ché tao bd sung cic
md hinh thuc hanh 12 rat cin thiét. Tuy khong
thé thay thé hoan toan viéc mua sdm va hién
dai hod thiét bi nhung van c6 thé dam bao
dugc yéu cau. Két qua nghién ctru 12 mot trong
nhitng gidi phap hidu qua dé ning cao chét
lugng dao tao, nghién ciu khoa hoc va gép
phan gép phan vao sw nghiép phat trién chung
cua Nha truong.

II. VAT LIEU, PHUONG PHAP NGHIEN CUU
2.1. Pdi twgng nghién ciu

Thiét ké md hinh phan loai san phdm mdc
dang thanh theo chiéu cao (chiéu day) sir dung
trong d2o tao thuc hanh. M6 hinh thiét ké bao
gom:

- Hé théng 3 bang tai hoat dong riéng biét
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- Co céu day phan loai bang xi lanh khi nén

- Hé théng cam bién phét hién vat
2.2. Phwong phap nghién ciru

- Phuong phdp diéu tra: khao sit thuc té tinh
hinh dao tao trong linh vuc diéu khién tu dong;
cong doan phan loai san pham trong san xuat;
ciu tao va nguyén ly hoat dong cua bo diéu
khién PLC phuc vu cho viéc h¢ théng héa sb
liéu ban du dé thiée ké.

- Cic phuong phdp tinh todn, thiét ké mo
hinh va cac hé théng tw dong: St dung céc
phan mém AutoCAD; Solidworks dé thiét ké,
moO phong hoat dong cua md hinh; STEP 7-
MicroWIN dé viét chuong trinh diéu khién.

- Phuong phap chuyén gia st dung trong
danh gid, hoan thién cdc két qua nghién ctru.

III. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Co s6 lya chon md hinh thiét ké

Céc h¢ thong phan loai san pham trong thuc
té thuong c6 mot dac diém chung 1a chi phi
cho cic hé thong nay khd 16n, dac biét ddi véi
diéu kién cua Viét Nam. Vi vdy hién nay da s6
céc hé théng phan loai ty dong da phan méi chi
dugc 4p dung trong cic hé théng cé yéu cau
phan loai phirc tap, con mét lugng rat 16n cac
doanh nghiép Viét Nam van st dung truc tiép
sirc Iuc con nguoi dé 1am viéc. Tuy theo dang
phan loai san pham va theo yéu ciu ctia nha
san xuat ma thuc té ¢ cdc hé théng phan loai
nhu: phan loai san pham theo kich thudc; theo
mau séc; khi lugng; ma vach, ...

Hinh 01. M6 hinh phan logi sin phim theo mau sdc

Trong linh vuc ché bién 1am san & Viét
Nam, viéc ung dung phan loai san phim chua
dugc 4p dung rong rii trong san xuat. Thuc té
cho thdy, c6 rat nhiéu cong doan cin dugc dp
dung dé tang hiéu qua va chat lugng san pham
cling nhu dam bao vé van dé an toan lao dong.
Cu thé, trong cdc may bao gd (mdy bao cudn;
bao hai mat; bao boén mat) déu c6 yéu cau vé
kich thudc khi dua vao gia cong, néu khong cé
su kiém sodt thi dé xay ra su c6 gdy mat an
toan cho nguoi thao tic va tudi tho cua thiét bi
v6i diéu kién thuc té trong linh vuc gia cong

g0, nghién ctru lya chon md hinh phan loai san
pham theo chiéu cao cho loai san phim la gb
tu nhién, dang thanh c6 chiéu dai c¢b dinh
L=100 mm.
3.2. Thiét ké két cu clia mé hinh
3.2.1. Yéu cau thiét ké

V&i muc ti€u 1a mo hinh thyc hanh phuc vu
dao tao nén khong thé ddp ung dugc day du
cic yéu cau trong thuc té ciing nhu céc diéu
kién phan loai phtc tap. Tuy nhién, m6 hinh
thiét ké phai dam bao mét s6 yéu cu k¥ thuat
chung nhu sau:
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- M0 hinh co ban phai phu hgp véi nguyén
1y phén loai trong thuc té;

- Lap rap, ddu ndi va van hanh diéu khién
dé dang;

- St dung céc vat tu, thiét bi, linh kién
thong dung dé dé dang thay thé sira chita;

- Pam bao tinh tham m¥ va gon gang. Cic
co ciu truyén dong, két ndi phai dam bao cing
vitng va tudi tho cao.

3.2.2. Lua chon phwong dn thiét ké

Trén yéu ciu k¥ thudt dd phan tich & trén
tdc gia lwa chon phwong 4n thiét ké ciia md
hinh phan loai st dung béang tai nhu sau:

- M6 hinh sir dung 3 bang tai dugc dan dong
doc lap bang 3 dong co riéng biét, trong d6
bang tai chinh c6 thé thay doi duoc toc do

- Dan dong gilta dong co va bang tai su
dung bd truyén dai

- M5 hinh sir dung hai cam bién quang CB1
va CB2 phét hién vat dugc lap & hai d6 cao
khac nhau, san phém ¢6 chiéu dai ¢ dinh.

- Str dung hai xi lanh khi nén thuc hién
nhiém vu phan loai.

- St dung bo diéu khién PLC S7-200 va
phan mém STEP 7-MicroWIN d 1ap trinh. So
dd nguyén 1y duoc mo ta nhu hinh 02:

o

i il
Bang tai 2

—
-

Xilanh 2 .~

Xilanh 1.~

Hinh 02. So' d6 nguyén Iy hoat dpng ciia mé hinh

Khi khoi dong hé thdng cdc bing tai hoat
dong, san pham can phan loai dugc dua vao
bang tai 1 c¢6 do cao khac nhau. Néu san pham
c6 d6 cao thap hon chiéu cao ctia cam bién 1 va
cam bién 2 thi cho san phim di qua. Khi san
phém ¢6 d6 cao cao hon vi trf cam bién 1 thi xi
lanh 1 hoat dong diy san pham vao bang tai 2.
Trudng hop san pham c6 d6 cao thap hon vi trf
cam bién 1 va cao hon vi trf cam bién 2 thi xi
lanh 2 hoat déng diy san pham vio bang tai 3

3.2.3. Ban vé ché tao mé hinh

Dé thiét ké xdy dung md hinh tic gia su
dung phin mém CAD (Solidworks 2011) két
hop lua chon cédc chi tiét may c6 san trén thi
truong dé thiét ké tong thé va xdy dung céc
ban vé& ché tao (theo TCVN) céc chi tiét mdy
khac (hinh 03). Do m6 hinh c6 kich thudc nho,
két cdu don gian va tai trong nhé nén tic gia
khong di tinh todn dong hoc; dong luc hoc va
diéu kién bén cdc chi tiét 1,7.

90 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP SO 2 - 2014



Cong nghiép rirng

(a)

(b)

Hinh 03. M6 hinh 3D va bén vé lip ciia mé hinh thiét ké
(a): M6 hinh 3D: 1- san phérn, 2- bang tai 1, 3- xi lanh2, 4- xi lanh 3
5- bang tai 2, 6- bang tai 3, 7- cam bién 2, 8-cam bién 1. (b): Ban v& ldp

3.3. Thiét ké h¢ thong diéu khién

3.3.1. Nguyén Iy hoat dgng diéu khién ciia mo hinh
Khi 4n nit khéi dong hé théng, hé thong bit

dau 1am viéc. Bang tai 1 hoat dong vén chuyén

san pham, bang tai 2 hoat dong sau bang tai 1

thoi gian Ss, bang tai 3 hoat dong sau bang tai

2 thoi gian 5s.

Trudong hop 1: Khi san phim nam trén bang
tai 1 ¢6 d cao thdp va khong c6 tin hiéu téc
dong cua cam bién 1 va cam bién 2 (khong c6
tin hiéu tdc dong vao cam bién 1 va cam bién
2) thi cho san pham di qua.

Trudng hop 2: Khi san pham nim trén bing
tai 1 ¢6 do cao cao hon vi trf cam bién 1 (tin
hiéu tdc dong vao cam bién 1) thi xi lanh 1
hoat dong ddy san pham vio bing tai 2.

Trudng hop 3: Khi san phdm c6 d6 cao H
thdp hon vi trf cam bién 1 va cao hon vi tri cam
bién 2 (tin hiéu tdc dong vao cam bién 2 va
khong tdc dong cam bién 1) thi xilanh 2 hoat
ddng ddy san pham vao bang tai 3.

3.3.2. So' dé hé thong truyén dong khi nén

Theo thiét ké, co cdu ddy phdn loai san
phém duogc thuc hién béng hai xi lanh khi nén.
So db truyén dong duoc mo ta nhu hinh 04

Xilanh 2

Hinh 04. So' d6 hé thong khi nén ciia co ciu diy phén logi
1- ngu(‘”)n khi nén, 2- van loc, 3- van diéu chinh ap suét,
4- ddng hd do 4p suat, 5- van phan phdi 3/2, 6- van tiét luu
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Hoat dong phéan loai san phém duoc thuc hién
béng hai xi lanh khi nén mét chiéu, tbc do déy
ctia piston duoc didu chinh thu cong bang hai
van tiét (6) luu lép & dau vao xi lanh. Piéu
khién hai xi lanh khi nén duoc thuc hién bing
hai van phéan phéi (5) diéu khién dién (van dao
chiéu) 3/2 [5].

3.3.3. So' do két néi bé diéu khién PLC va cdc
thiét bi ngoai vi [9]

Bo diéu khién PLC S7-200 CPU 224 c6 14
cong vao dinh dia chi tir 10.0 dén 10.7; tir I1.0
dén 11.5 va c6 10 céng ra dinh dia chi tir Q0.0
dén Q0.7; Q1.0 dén QI.1. Vi yéu ciu ciia mod
hinh tdc gid sir dung cédc dia chi I/O nhu bang
01 va so d6 diu ndi céc thiét bi duoc mod ta
nhu hinh 05.

Bang 01. Dia chi 1/0 sir dung cho mé hinh

TT Ki hiéu Dia chi M6 ta
1 Start 10.0 Nt khoi dong hé thng
2 Stop 10.1 Niit dirng hé thong
3 Sensor 1 10.2 Cambién 1 (CB1)

4 Sensor 2 10.3 Cam bién 2 (CB2)

5 DC_Speed 1 10.4 Thay d6i téc d6 dong co 1 (Speedl)
6 DC_Conveyor 1 Q0.0 Bang tai 1 (M1)

7 DC_Conveyor 2 Q0.1 Bang tai 2 (M2)

8 DC_Conveyor 3 Q0.2 Bang tai 3 (M3)

9  DC_Pushl Q0.3 Xilanh 1 (Sol 1)

10 DC_Push2 Q0.4 Xilanh 2 (Sol 2)

24V v 5
PG G B

REETWE]
Mitsemaan

SE006

3423458
Haminms

24V

Hinh 05. So' d6 két noi PLC véi cdc thiét bi ngoai vi
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3.3.4. Luu do thudt todn va lap trinh diéu khién

Tir nguyén 1y hoat dong ctia md hinh, luu dd thuat todn duoc md ta nhu hinh 06

Begin

&
P

Enable T37 =100

Goi CTC 1(PWM Q0.0)

Chwong trinh con nhén 1

Chwong trmh
con nhin 1

Khai bao:
SMB6T7=16=DB
SMWEE=1000
SMW70=300
PLS Q00

Chirong trinh con nhén 2

Chuong trinh
con nhin 2

Khai bdo:
SMWT0=750

PLS Q0.0

'

Hinh 06. Luu do thudt todn diéu khién mé hinh
Pé xdc dinh thoi diém cdc xi lanh day phoéi  gian tdc dong va dugc tinh todn dua vao so do
tur khi ¢cé tin hi€u tdc dong cia cic cdm bién.  (hinh 07) nhu sau:

Chuong trinh sir dung b Timer dé dat thoi
L2=385
a L 1=600

l«-_gJCBzﬁ $081

@Lpﬂ 00

ds dz.nz -
n+=45v/p i
P=30wW i
X

L2

X1

Hinh 07. So' do tinh todn théi gian thuc hién phén logi
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- Bong co DC c6 n1=45 v/ph;

- Puly d;=50 mm; d>=100 mm

- Chiéu dai san pham L,=100 mm; khoang
cich gitra hai cam bién a=80 mm

- Khoang cach L1=600 mm; [.,=385 mm

Gia thiét cdc thiét bi 1am viéc véi hiéu suat
100%; san pham dat trén bang tai song song
v6i canh bang tai. Két qua tinh todn so bo nhu
sau:

- S6 vong quay cua truc bang tai:

ny = 0,5n; = 22,5 v/ph
- Van téc bang tai
_m®30n, 31430225

- Thoi gian tir ldc ¢6 tin hiéu dén lic xi lanh
1 déy phoi:
o M1y _600-100
1 \Y% 35
- Thoi gian tir lic ¢6 tin hiéu dén liic xi lanh
2 diy phoi:

14s

27y ass-100
2 \ 35
Lap trinh PLC dugc thuc hién trén phén
mém STEP 7-MicroWIN tir mdy tinh va két
néi voi b diéu khién thong qua cong truyén
thong RS 485 - 322 9.

8s

V= =211m/ph=35mm/s
1000 1000
e —SS—SSSSSSSSGMA  Network 1 /i Network Title
nE@ 8k =l A x|y Bifr=@BERARECS 866 0.0 OO
Yoo [ | 4 B % [T |3 2o [4r00
| “ [ Rsvancwo E=leEs < 2
e =
ook — T 0.0 0.1 37
a } a N TOM
; j 1000 4 7T 100 m=
A
B b
; Network 2
| 37 MO.1
|
e = >
Tools < jﬂ 200
|4‘"° MO.1 10.1 0.1
L — = >

Network 1 Row?2, Col5 NS

EN - i@

Neetwork 3

37 0.2
= >
1000

0.2 0.1 00.2
—

Network 4

Hinh 08. Phan mém ldp trinh va chwong trinh diéu khién

Hinh 08 gidi thiéu phin mém STEP 7-
MicroWIN st dung dé 14p trinh va chuong
trinh diéu khién. Chuong trinh duoc viét trén
co sO thuat toan diéu khién cua mo hinh, st
dung mot sb b timer dé thiét 14p cdc thoi diém
tdc dong cua cdc xi lanh ddy phan loai sin
pham.

IV.KET LUAN

Nghién ctru thiét ké mé hinh thiét bi tu dong

phin loai san phim theo chidu cao dat ra tir

thuc té san xuat ciia mot so thiét bi gia cong gd
hién nay. Nghién ciu da thiét ké va viét
chuong trinh diéu khién tng dung PLC S7-200
CPU 224 phan loai san pham st dung hé théng
cic bang tai.

C6 thé phan loai dugc 3 san phém ¢6 kich
thudc khéc nhau (chiéu cao nho nhat 12 10 mm
va cao nhét 12 40mm) phu thudc vao viéc didu
chinh vi trf cao d cua cdc cam bién.

Véi muc ti€u chinh 13 phuc vu dao tao, md
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hinh dugc thiét ké don gian, d¢ chinh xac chua
cao nhung van hoan toan dap Gmg dugc mot s6
ndi dung thuc hanh trong linh vuc diéu khién
tu dong. Pay 1a mot trong nhitng gidi phdp
hiéu qua dé nang cao chat luong ddo tao,
nghién ctru khoa hoc trong diéu kién hién nay.

TAI LIEU THAM KHAO

1. Nguyén Thi Xuan Bay, Ninh Pac Tn (2003).
Gido trinh dung sai ldp ghép va kj thudr do luong. Nxb
Gido duc, Ha Noi.

2. Trinh Chat, L& Van Uyén (2003). Tinh todn thiét
ké hé dan dgng co khi T1, T2. Nxb Gido duc, Ha Noi.

3. Pham Vin Héi (chu bién) (2006). Két cdu thép va
cau kién co ban. Nxb khoa hoc & k¥ thuét, Ha Noi.

4. Hoang Nguyén et al., (2006). Tw dong hod trong
ché bién g6 va lam san. Nxb Nong nghiép, Ha Noi.

5. Nguyén Ngoc Phwong (1998). Hé thong diéu
khién bang khi nén. Nxb Gido duc, Ha Noi.

6. Nguyén Xuan Quynh, Tran Vin Dich (2007). Ung
dung PLC trong hé thong phan logi san pham. Luan vin
Thac sy DH Bach Khoa Ha N¢i, Ha Noi.

7. Nguyén Hong Thai (2006). Ung dung Solidworks
trong thiét ké co khi. Nxb khoa hoc & k¥ thuét, Ha Noi.

8. Hoang Viét (2012). Mdy va thiét bi ché bién go.
NXBNN, Ha Noi.

9. Siemens, S7-200  Programmable
Controller, This manual has
6ES7298-8FA01-8BHO.

Simatic
the order number:

MODELING OF CONVEYOR SORTING PRODUCT BY HEIGHT WITH
CONTROL USING A PLC FOR TRAINING

Tran Cong Chi
SUMMARY

The classification of products is a critical requirement in the industry to replace humans; especially classify

products according to many different criteria. There have been many models can sort products according to

simple criteria classification such as by magnetism, by color, or by weight. Design and application a PLC

(Programmable logic control) to control the conveyor model sorting products by height is the main content of

this article. The model consists of mechanical module and control module. In order to do this complicated task,

we use three conveyor belts combined with two optical sensors. The signal control processor for this system is
Siemens PLC S7-200 CPU 224 which belong to the popular Siemens PLC family with many features.
Although this model is simple system, students can solve some practices of automatic process control. This is

one of the important solutions to increase quality of training.

Keywords: Conveyor model, PLC control, sorting product, training model
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