SCIENCE - TECHNOLOGY

NGHIEN CUU XAY DUNG HE THONG GIAM SAT VA DIEU KHIEN
PONG TOC TRONG CONG NGHE IN BAO BI NILONG

RESEARCH BUILDING MONITORING SYSTEM AND SYNC SPEED CONTROL IN NYLON PACKAGING TECHNOLOGY

TOM TAT

Bai bao nay nghién ctiu ting dung PLC trong hé théng gidm st va diéu khién
ddng t6c dong co Master-Slave trong day chuyén san xudt bao bi nilong. PLC két
ndi véi WINCC thong qua phan mém PC ACCESS va st dung bo diéu khién PID tich
hop san trong PLC ciing phuang phap do Encoder dé diéu khién téc do dong co
Slave chay dting véi toc do dong coMaster.

Tir khod: Dong tc dong ca;Master-Slave, bé diéu khién PID.

ABSTRACT

This paper investigates the application of PLC in the Master-Slave motor
monitoring system and Master-Slave motor sync speed control in nylon
packaging production lines. The PLC connects to WINCCvia PCACCESS software and
uses the built-in PID controller in the PLCand the Encoder measurement method to
control the speed of the Slave motor to run at the speed of the Mastermotor.

Keywords: Motor Sync Speed, Master-Slave,PID controller.
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CHU VIET TAT

PLC Programmable Logic Controller (thiét

bi diéu khién |ap trinh)

PID CONTROLLER Proportional Integral Derivative
controller (b6 diéu khién c6 héi tiép

WINCC Windows Control Center (trung tam
diéu khién chay trén nén Windows)
PC ACCESS Personal Computer Access (phan
mém giao tiép gilra PLC S7 200 - PC -
WINCC)
AC Alternating Current (dién xoay chiéu)
1. GIOI THIEU CHUNG

Trudc sy phat trién manh mé clda khoa hoc ki thuat,
nudc ta da va dang xay dung ngay cang nhiéu nha may da
dang vé céng nghé. Nganh tu déng héa cing khong
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ngiing phét trién dé dap Ung nhu ciu cda san xuat. Ung
dung céng nghé tu dong hoa trong san xuat la xu hudng
tat yéu cta Viét Nam dang trén con dudng phat trién céng
nghiép hoa va hdi nhap clng thé gidi. Hién nay hang loat
cac nha may cung cdp céng nghé da va dang phat trién
nhiéu thiét bi, cac chuong trinh giam sat va diéu khién day
chuyén san suat. Diéu nay cd y nghia rat 16n dén su phat
trién kinh té, nang cao chat lugng sdn pham, ting ning
suat, gidm gia thanh san pham,... Nhung dé c6 thé st dung
cac thiét bi diéu khién giam sat mot cach hiéu qua mang lai
lgi ich kinh té€ cao thi doi héi ngudi st dung can c6 qua
trinh tim hi€u va nghién ctu lau dai. Trong dé diéu khién
chuyén dong la mét trong nhiing linh vuc da dang va phat
trién nhanh trong nganh diéu khién va tu déng héa. Trong
nhing hé théng giam sat va diéu khién déng téc yéu cau
su chinh xéac cao rat can dén cac thiét bi dién dap ung. Day
dugc xem nhu moét bai toan dat ra can giai quyét. Phai dam
bdo dong téc gilra cac khoi Master-Slaver trong cac day
chuyén san sudt bao bi nilong dugc s&r dung chinh xac va
hiéu qua trong hé théng van hanh cta nhiéu nha may.
2.CO'SG LY THUYET VA PHUONG PHAP NGHIEN CUU
2.1. Co s& nghién ctiu

- Tim hiéu cac cong nghé in bao bi nilong va tac dung
cla dong téc trong hé théng in.

- Nam dugc cau tric va phuong phap lap trinh PLC S7-
200 st dung bo diéu khién PID va b dém téc do cao HSC.

- Thuc hién diéu khién va gidm sat t6c d6 dong co
théng qua giao dién WinCC trén may tinh.

2.2. Phuong phap nghién ctu

- Tham khdo, tra cttu thong tin tu cac lai liéu khoa hoc,
internet.

- Tim hiéu hé théng giam sat va diéu chinh t6c d6 trong
cac hé théng in bao bi nilong.

- Nghién ctu tim hiéu vé PLC S7-200, ddng co khéng
déng bd, bién tan vanguyén li hoat ddng ctia Encoder.

- St dung céc thiét bi c6 sn, lam mo hinh.
- Lap trinh va mo6 phéng trén may tinh.

- Kiém tra va chay thu.
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2.3. M6 hinh thinghiém
M hinh thuc nghiém déng téc dong co Master- Slave MWincc
nhu hinh 1 va st dung cac thiét bi nhu trong bang 1.
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o STOP  START - Truing hop 2: Hé 56 K, = 1 (hé 56 khuéch dai); T, = 0,2
(2) (thai gian 1dy mau la 200ms); T; = 0,015 (hé s6 tich phan);
Hinh 1. Mé hinh thuc nghiém déng téc dong co Master- Slave Ty =0 (hé s6 viphan).
Bang 1. Tén goi va chifc ndng cac thiét bi cd trong md hinh Khi d6 ta thu dugc két qua la dong co hoat dong géan 6n
T . . dinh, c6 sy bién thién téc dé trung binh.
So hiéu Tén goi Chitcnang
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SIKATIC
1 PLCS7 200 Téng hop tinh hiéu vao, xt Iy, tinh toan va Wince e o
dua lén RS-485 d€ giao tiép vdi PC. [ BellaniBiy
2 Encoder Thu thap xung khi dong co master va dong
¢d Slave quay.
3 Nt dn Khai chay hodc dimg hé thdng. Cho phép
ngudi dung thao tac truc tiép bang tay.
4 Dénngudn, den | Hién thi trang thai hoat ddng clia hé ; — =L ;ﬁfg i m;' e
canh bdo théng. = LECLE|
5 Bién tan MM440, Bién | Diéu khién téc do dong co Master va Slave.
tan Shihlin (5S2)
6 Dong co Tin hiéu dau ra.
Master/Slave X ; 5 .
7 Bonguon | Chuyénddingudn 220VAC/24VDC. Hinh 3. K&t qua mo phng truong hgp 2
e 2 A x o mrlian - Truong hop 3: Hé s6 K, = 0,7 (hé s6 khuéch dai); T, = 0,2
8 A;Ttomat Dng catva bdo vé céc thict bi dién. (thai gian 1dy mau la 200ms); T, = 0,015 (hé s6 tich phan);
2.4. Du kién két qua dat dugc T, =0 (hé s6 vi phan)

- Diéu khién téc dé thuc té ctia dong co Slave phéan hoi
sau khi qua PID chay dung so véi toc d6 clia ddng co Master STE
(qua trinh in bao bi sé& khéng binhoe). '

- T6c @6 in dam bao du duéng kinh cla cac cuén in
thay déi.
3. KET QUA NGHIEN CU'U VA CAC VAN BE THUONG GAP
3.1. Két qua nghién ciu

St dung phuong phap mo6 phdng thuc nghiém bang ! o =¥ S5 i oo o
nhiéu trudng hop: - i # v

- Trudng hop 1: K, = 5 (hé s6 khuéch dai); T, = 0,2 (thdi
gian ldy mau la 200ms), T,= 0,015 (hé s6 tich phan), T, =0
(hé s6 viphan).

Khi d@6 ta thu dugc két qua la déng co hoat déng khong
6n dinh, 6 su bién thién téc d6 16n.

Hinh 4. Két qua md phdng truong hgp 3
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Khi d6 ta thu dugc két qua la dong co hoat dong hoat
déng 6n dinh, téc d6 ddng co do dugc thuc té bam sat véi
t6c d6 déng co Master, sai léch nho.

- Truong hop 4: Hé s6 K, = 0,7 (hé s6 khuéch dai); T,= 0,2
(thoi gian lay mau 1a 200ms); T, = 0,0001 (hé s6 tich phan);
T,=0 (hé s6 vi phan)

Khi d6 ta thu dugc két qua la déng co hoat déng khong
8n dinh, téc d& dong co dao ddng quéa I&n so vai téc do
dat.
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Hinh 5. Két qua md phong truong hgp 4

- Truong hop 5: Hé s6 K, = 0,7 (hé s6 khuéch dai); T, = 0,2
(thai gian 18y mau la 200ms); T, = 0,01 (hé s6 tich phan);
T,=0 (hé s6 vi phan)

Khi d6 ta thu dugc két qua la déng co hoat déng gan én
dinh, t6c d6 déng co dao déng khong qua I6n so vai téc do
ddéng co Master.
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Hinh 6. Két qua md phdng truong hop 5

- Truong hop 6: Hé s6 K, = 0,7 (hé s6 khuéch dai); T, = 0,2
(thai gian 1ay mau 1a 200ms); T,= 1 (hé s6 tich phan); T,=0
(hé s6 viphan)

Khi d6 ta thu dugc két qua la dong co hoat déng khong
6n dinh, téc d6 déng co dao dong qua I6n nhung d6 tré
thai gian qua dai.
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Hinh 7. Két qua md phong truong hop 6
3.2. Cac van dé thuéng gap

- Két qua clia cac lan do la tuong d6i, nhom nghién cdu
chua hiéu chinh théng s6 bd diéu khién PID trong PLC nén
cac két qua do chua dat dugc dé chinh xac cao nhat.

- Mé hinh con han ché vé an toan phan ciing.

4. KET LUAN

Sau qua trinh nghién ctu va xay dung, lap dat hé théng
vé phan cing, phan mém dé dap Ung yéu cau giam sat va
diéu khién t6c d6 dong ca thi nhém nghién cuiu thu dugc
nhing két qua nhu sau:

+ Qua trinh diéu khién va gidm sat trén WinCC hoat
dong 6n dinh, khong xay ra 16i.

+ Su quan trong cla viéc diéu khién déng téc thong
qua bo diéu khién PID déi vai dong co, hoat ddng 6n dinh
han rat nhiéu so véi viéc khéng st dung bd diéu khién PID.

+ Giao dién WinCC truc quan, c6 thé giam sat va diéu
khién truc ti€p theo thong s6 ma ta dat trén giao dién mo
phong.

Hé théng c6 thé phat trién rong hon véi kha nang dong
téc véi thai gian nhanh chinh xac, c6 thé két hgp thém
Scada. TU d6, cho nédng suat in va thu nhap 16n cho doanh
nghiép.
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