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PHAN I. THONG TIN CHUNG
1.1. Tén dé tai/Dv an: Thiét ké, ché tao mé hinh hé thong tw dong cip phéi va

phén logi sdn pham phuc vu dao tao

1.2. M4 s6: UD
1.3. Danh sich thanh vién tham gia thwe hién dé tai:

TT | Chirc danh, hoc vi, ho va tén| Pon vi cong tic |Vai tro thuc hién dé tai
1 |ThS. Nguyén Van Tuén Khoa Cokhi—Co | oy hiem dé tai
dién tur
2 |PGS. TS Vii Lé Huy Khoa Cokhi - Co Thanh vién
dién tr
3 ITS. Ngb Vin Luc Khoa Co khi - Co Thanh vién
dién tr

1.4. Don vi chi tri: Khoa Co khi — Co dién tir
1.5. Thoi gian thue hién:

1.5.1. Theo hop dong:
1.5.2. Gia han (néu c6):
1.5.3. Thuc hién thuc té:

tir thang 12 nam 2019 dén thang 04 nam 2020
dén thang 31 thang 8 nam 2020
tir thang 03 nam 2020 dén thang 9 nam 2020

1.6. Nhirng thay doi so véi thuyét minh dwoe phé duyét (néu c6): Khong

1.7. Tong kinh phi dwoc phé duyét ciia dé tai: 92,2 tridu dong.
PHAN II. PANH GIA TONG QUAN KET QUA NGHIEN CUU

2.1. Tém tit qua trinh trién khai dé tai/dy an

- Do thu tuc mua vat tu, thiét bi cham vi nguyén nhan cha quan va khach quan nén thoi

gian trién khai dé tai cham(Tinh hinh dich Covid-19 nén dén thang 7 nam 2020 méi

hoan thanh viéc mua vt tu, thiét bi phuc vu nghién ctru. Do do dé tai da gia han dén

31 thang 8 nam 2020.

- Sau khi nghién ctru tham khao cac mé hinh thiét bi hé thong cip phoi va phan loai

san pham trén thi truong Nhém nghién ctru tién hanh thiét ké mo hinh 3D, sau khi thiét

ké mo hinh 3D xong, tién hanh ché tao cac cum chi tiét, trong qua trinh ché tao ciing

phai chinh sira ban thiét ké cho phu hop véi diéu kién thuc té.




Hinh 1. M6 hinh 3D hé thong cap phdi va phan loai san phim theo mau sic

Hinh 2. Hinh chiéu ding mé hinh 3D hé thdng



Hinh 3. Hinh chiéu canh mé hinh 3D hé thong

Hinh 4. Hinh chiéu bang mé hinh 3D hé théng
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Hinh 5. Hinh chiéu dtmg 2D véi kich thude chiéu cao va chiéu dai
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Hinh 6. Hinh chiéu canh 2D véi kich thudc chi€u cao va chiéu rong
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Hinh 7. Hinh chiéu truc do mé hinh hé théng
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Hinh 8. Hinh chiéu bang 2D véi kich thuéc chiéu dai va chiéu rong

Trén nén tang cac ban ve€ thi€t ké, nhdém nghién ctru boc tach cac chi ti€t gia

cong. Sau khi ché tao xong cac cum chi tiét, tién hanh ldp rap phan co khi. Bén canh

do lap dat h¢ thong diéu khién dé két ndi cac co cau chap hanh, cam bién trén moé hinh

hé thong.
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Hinh 9. Hé théng sau khi duoc ché tao lép rap cac by phan

- Sau khi ldp dit xong phan cirng tién hanh lap trinh diéu khién hé thong theo nji

dung, muc tiéu dé tai da ding ky.

< Gi6i thiéu vé bd diéu khién PLC S7 — 200 dwoc sir dung trong dé tai

Bo lap trinh PLC S$7-200 mang dén murc d6 ty dong hoa tdi da & chi phi thdp nhat.

Cuc ky don gian trong 1ap dt, viét chwong trinh va van hanh.

Kha ning tich hop 10n, tiét kiém khong gian va manh mé.

C6 thé st dung ca trong diéu khién don gian va cac chirc ning ty dong phirc tap.

Tat ca CPU c6 thé hoat dong doc lap, trong hé thong mang va trong ciu triic phan
phéi.

Véi diém ndi bat hiéu suit thoi gian thuc va céc tuy chon két n6i manh mé (PPI,
Profibus DP, AS-Interface)

e Khdi xir Iy trung tim

S7-200 1a thiét bj diéu khién 1ap trinh loai nho (micro PLC) cua hang Siemens
(CHLB Piic) ¢6 cau tric theo kiéu modul va cb cac modul mé rong. Thanh phan co ban cua
S7 — 200 1a khéi xir 1y trung tam (CPU: Central Processing Unit) bao gdm hai chiing loai:
CPU 21x va CPU 22x. Mdi chung loai c6 nhiéu CPU. Loai CPU 21x ngay nay khong con
san xut nira, tuy nhién hién vin con sir dung rat nhiéu trong cac truong hoc va trong san

xuét. Tiéu biéu cho loai nay la CPU 214. CPU 214 c6 céc dac tinh nhu sau:



—  BO nhé chuong trinh (chira trong EEPROM): 4096 Byte (4 kByte)

B0 nh¢ dir li¢u (Vung nhéd V): 4096 Byte (trong do 512 Byte chira trong EEPROM)

S6 luong ngd vao:14 , va

S6 luong ngd ra: 10 ngd ra digital tich hop trong CPU

S6 module mé& rong: 7 gdm ca module analog

S6 luong vao/ra s6 cuc dai: 64

S6 lwong Timer :128 Timer chia 1am 3 loai theo d6 phan giai khac nhau: 4 Timer
Ims, 16 Timer 10 ms va 108 Timer c6 do phan giai 100ms.

Sé lugng Counter: 128 bd dém chia 1am hai loai: 96 Counter Up va 32 Counter
Up/Down.

Bit memory (Vung nhd M): 256 bit

Special memory (SM) : 688 bit dung dé thong béo trang thai va dat ché do lam viéc.

C6 phép tinh s6 hoc

Bo dém tdc d6 cao (High-speed counters): 2 counter 2 KHz va 1 counter 7 KHz

Ngd vao analog tich hop sin (bién trg): 2.

Cac ché d6 ngit va xtr Iy ngat gdm: ngat truyén thong, ngit theo sudn 1én hodc xudng,
ngat thoi gian, ngit ciia bd dém tc do cao va ngét truyén xung.

Toan bd vung nhd khong bi mat dir liéu trong khoang thoi gian 190 gid khi PLC bi
mat ngudn nudi.

So d6 bé mit caa bo diéu khién logic kha trinh S7-200 CPU 224 dugc cho nhu hinh
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Hinh 10. Dong PLC S7-200 CPU 224



e Mo ta cac dén bao trén CPU 214:

SF (Dén do): Pén d6 SF bao hiéu hé thong bi 16i. Dén SF sang 1én khi PLC c6 15i.

RUN (Dén xanh): cho biét PLC dang ¢ ché d6 1am viéc va thuc hién chuong trinh
dugc nap vao trong bd nhé chuong trinh cia PLC.

STOP (Pén vang): Bén vang STOP chi dinh PLC dang ¢ ché d6 dimg. Ding chuong
trinh dang thuc hi¢n lai.

I x.x (Pén xanh): Dén xanh & cong vao chi dinh trang thai tirc thoi ciia cong ( x.x
=0.0 — 1.5). Bén nay bao hiéu trang thai cta tin hiéu theo gia tri logic cta cong.

Oy.y (Pén xanh): Pén xanh & cong ra chi dinh trang thai tirc thoi cia cong (y.y =
0.0 — 1.1). Bén nay bao hiéu trang thai cua tin hiéu theo gia tri logic ctia cong.

Hién nay, CPU 22x voi nhiéu tinh nang vuot troi da thay thé loai CPU 21x va hién
dang dugc sir dung rat nhiéu. Tiéu biéu cho loai nay 1a CPU 224. Thong tin vé CPU 22x
dugc cho nhu bang sau va hinh dang CPU 224 nhu hinh 11.

Bic diém CPU 221 CPU 222 CPU 224 CPU 224XP CPU 226
1O trén CPU
Digital 60U4D0 BOWEDO 140111000 14011000 24011600
Analog - - - 281140 .
Sé module mé rdng o 2 s 7 7
mMax.
8% r*f,Imd"‘“'“ 4KB 4KB 8KB 12KB 16KB
B nhér di ligu 2KB 2KB 8KB 10KB 10KB
Thivi gian xir by 037 ps 0,37 ps 0,37 ps 0.37 ps 0,37 ps
Memory
bitsfcouriernst 2561256256 | 256/256/256 | 25672561256 | 256/256/256 | 256/256/256
High-speed 4x30kHz | 4x30kHz | 6x30kHz ;‘ﬁmzz 6 x 30 kHz
Real-time clock card card Tich hop Tich hop Tich hop
Ngd ra xung 2% 20 kHz 2 x 20 kHz 2% 20 kHz 2x100kHz | 2x 20 kHz
Céng giao tiép 1xRS-485 | 1xRS-485 | 1xRS-485 | 2xRS-485 | 2x RS-485
Bién irér analog trén
cPU 1 1 2 2 2

e Chon ché d¢ 1am viéc cho PLC

Cong tac chon ché do lam viéc nam & phia trén, c6 ba vi tri cho phép chon cac ché

do lam viéc khac nhau cua PLC:
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— RUN: Cho phép PLC thuc hién chuong trinh trong bd nhé. PLC S7-200 s& roi
khoi ché d6 RUN va chuyén sang ché 46 STOP néu trong may c6 su c¢d, hoic trong chuong
trinh gdp 1énh STOP.

STOP: Cudng btrc PLC dirng chuong trinh dang chay va chuyén sang ché do STOP.
O ché @6 STOP, PLC cho phép hi¢u chinh, nap, x6a mot chuong trinh.

TERM: Cho phép ngudi dung tir may tinh quyét dinh chon mot trong hai ché d6 lam
viéc cho PLC hoac RUN hoac STOP.

LED bao trang
thai /O

LED bao trang
thai CPU
Khe cam Bién tré
- Mamory chinh gid tri
H;:tl::‘-?‘f analog
Module,
- Clock Module
(221, 222)
Céng truyén L& bat chat
l5r"|§]ang vao vach
Pau nbi co thé thao revi Chét khéa module

(trén 224, 226) trén gia d&

Hinh 11. PLC S7 200 CPU 224
e Cong truyén thong

$7-200 str dung cong truyén thong ndi tiép RS485 v6i phich ndi 9 chan dé phuc vu
cho viéc ghép ndi véi thiét bi 1ap trinh hoac voi cac tram PLC khac. Tbc 36 truyén cho may
1ap trinh kiéu PPI 1a 9600 baud. Tc do truyén cung cip ctia PLC theo kiéu ty do 1a tir 300
baud dén 38400 baud.

Dé ghép ndi S7-200 véi may 1ap trinh PG720 (hdng Siemens) hodc véi cac loai may
1ap trinh thudc ho PG7xx co thé sir dung mot cap ndi théng qua MPI. Cép do di kem theo
may lap trinh.

Ghép ndi S7-200 v&i may tinh PC qua cong RS-232 can c¢6 cap nbi PC/PPI véi bo
chuyén d6i RS232/RS485, va qua cong USB ta c6 cap USB/PPI.

< Phin mém l4p trinh diéu khién hé thong
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C6 3 loai ngdn ngir thuong dugce st dung:

LAD: Con goi 14 ngdn ngitr gian d6 thang, co cac thanh phan gidng nhu cac
thanh phén trong k¥ thuat dién (tiép diém, cudn day, timer, relay..)

STL: La mdt dang thé hién khac cua cac cau lénh 1ap trinh, mdt cAu trac 1énh
trong LAD c6 thé 1a mot tap hop 1énh trong STL. Chuong trinh & dang nay sir dung cac cau
lénh & dang chit viét gidng nhu PASCAL, C..

FBD: DAy la ngon ngir viét dudi dang lién két ciia cac ham 1ogic ky thuat so,
loai ngdn ngit nay thich hop cho nhiing nguoi quen sir dung va thiét ké mach diéu khién s6

Phan mém Simatic Step 7 — Micro/WIN dung dé 1ap trinh cho dong S7-200. Simatic
Step 7 — Micro/WIN dugc chia thanh cic module khac nhau, tiy theo nhu cau cua
ngudi st dung. Simatic Step 7 ciing hd tro tinh ning chuyén doi chwong trinh PLC.

STEP 7-Micro/WIN

Version 4.0 IEC 1131-3

Ll In' i X
i: ri“#
d:" /

Thig progrom i protacied by LS. and mbernational copyright la

Hinh 12. Phan mém lap trinh Simatic Step 7 — Micro/WIN
Pé mé STEP 7 — Micro/WIN, nhap dup chudt vao biéu tuwong STEP 7-

Micro/WIN “8555 trén man hinh desktop, hodc chon Start > SIMATIC > STEP 7
MicroWIN V4.0. Giao dién man hinh c6 dang hinh 12.
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Hinh 13. C4c thanh phan co ban dé lap trinh diéu khién PLC
e Cic phan tir co ban trong chwong trinh PLC S7-200
Chwong trinh chinh OB1 (main program)
Day 1a phan khung ctia chuong trinh, chira cac 1énh diéu khién chuong trinh tng dung.
Véi mot s6 chuong trinh diéu khién nho, don gian chiing ta ¢ thé viét tit ca cac 1énh
trong khéi nay. Chuong trinh img dung dugc xir 1y bat dau tir chuong trinh chinh, cac
1énh duoc xtr 1y 1an luot tir trén xudng dudi va chi mot 1an & mdi vong quét. Trong S7-

200 chuong trinh duge chtra trong khéi OBI.
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Chuwong trinh con SUB (subroutine)
Céac 1énh viét trong chuong trinh con chi ¢é thé duoc xir Iy khi chuong trinh con dugc
goi (Call) tir chuong trinh chinh, tir mot chuong trinh con khac hodc tir mot chuong
trinh ngat. Sir dung chuong trinh con khi chiing ta mudn phan chia nhiém vu diéu
khién. Mdi mét chuong trinh con viét cho mot nhiém vu nhé hodc khi co cc yéu cau
diéu khién tuong tu nhau (vi du: diéu khién bang tai 1, diéu khién bang tai 2...) thi
chung ta chi can tao ra chuong trinh con mét 1an va co thé goi ra nhiéu lan tir chuong
trinh chinh.
St dung chuong trinh con c6 mét sé vu diém sau:
Chuong trinh diéu khién dugc chia theo nhiém vu diéu khién nén c6 ciu trac rd rang,
rt thuén tién cho viéc chinh stra hay kiém tra chuong trinh.
Giam thoi gian vong quét clia chuong trinh. CPU khong phai lién tuc xir 1y tat ca cac
1énh ctia chuong trinh ma chi xtr ly chuong trinh con khi c6 1€nh goi twong tng.
Chuong trinh con cho phép giam cong viéc soan thao khi co cac yéu cau diéu khién
twong tu nhau.

Chuwong trinh ngdt INT (interruptroutine)
Chuong trinh ngét duogc thiét ké dé su dung cho mdt sy kién ngét duoc dinh nghia
trude. Bat ¢t khi nao su kién ngét xac dinh xay ra, thi S7-200 thyc hién chuong trinh
ngat.
Chuong trinh ngit khong duoc goi boi chuong trinh chinh ma theo sy kién ngat xay
ra. Chuong trinh ngit s& chi dugc xir Iy mdi khi sy kién ngat xay ra.

Khéi hé thong (systemblock)
System block cho phép ta cdu hinh cac tity chon phan ctmg khac nhau cho S7-200.

Khéi di ligu (data block)
Data block luu trit cac gid tri bién khac nhau (ving nhé V) duoc sir dung trong chuong

trinh. Gia tri ban dau cta cac dit liéu c6 thé nhap vao trong khoi dir li¢u.

14
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Hinh 14. Qua4 trinh lép dat PLC trén hé théng duoc ché tao

- Xdy dung bai gidng vé lgp trinh diéu khién hé thong bang PLC: Gom cdc nji dung

chinh sau:
% Téng quan vé PLC S7 - 200
% Co 56 vé logic ky thudt sé
% Cic phdn tir tin hiéu vao/ra
% Cdu triic bp nhé PLC S7- 200
% Cdc ham co bin PLC S7-200
< Ldp trinh diéu khién trén mé hinh dwoc ché tao
2.2. Panh gia so by két qua thue hién dé tai dat dwoc so véi Thuyét minh va Hop

dong da Ky (Bao gom cdc théng sé ky thudt néu san pham ciia dé tai/Dw dan la san
pham ung dung)

- San pham duoc ché tao cua d¢é tai dap img cac thong s6 ki thuat da dat ra: Ché tao
thanh cong mé hinh hé théng co dién tir ty dong cip phoi va phan loai san pham dua

vao mau sic (phan biét 3 mau) véi thong sé ki thuat: kich thudc 800x650x950 mm, sir
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dung bo diéu khién PLC, hé thong khi nén, hé thong bing tai van chuyén chi tiét, dién

ap su dung 220V.

PHAN III. KET QUA VA SAN PHAM CUA PE TAI/DU AN

3.1. Két qua nghién ciru

Danh muc sin pham Yéu ciu khoa hoc
| (Bdi bdo/Sang ché/Gidi Ding ky Pat dwoc
phap/San pham vng
dung)
1 | Hé thong phan loai sin 01 Thiét b 01 Thiét bi
pham bing mau sic

3.2. Hinh thirc, cip d6 két qua dat dwoc

: 2 . | ctru khoa hoc
van chuyén chi

tiét, dién ap sur
dung 220V. H¢
théng co thé tu
dong phan loai 3
mau sic va sap
xép cac chi tiét
cing mau vao
cung 1 khay
| chtra, st dung

Muc dich va Xac 1ap Panh
] ) Tinh trang Dia chj li’ng bé’u} quyén gia
San pham n.. ...~ | dungcuasan | cuaDH chung
TT (Mo ta chi tiét vé Z .
sin phim) pham Pl!emliaa (tht/
(Co/Khong) | Khong
dat)
1 [Sanphamingdyng
1.1 [Hé thong phan loaii  He¢ thdng cip
san pham bang mau| phoi va phan loai
sac ing dung trong san pham dya
dao tao vao mau sic (3
mau  sic) véi
thong sd k¥
thuat: kich thudc
800x650x950
mm, st glung bo
daeu A}(hlen ’PL,C, Phuc vu dao
hé thgng khi nén, tao, nghién Pat
h¢ thong bang tai F :
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1.2

cam bién mau
Keyence.

2.2

:'CD)

3.1

_ISan pham khac

3.3. Két qua dao tao (néu cd)

TT

Ho va tén

Thoi gian va kinh
phi tham gia dé tai
(50 thdang/so tién)

Cong trinh cong bo lién quan
(San pham KHCN, ludn an, lugn
van)

Nghién ctru sinh

| | |
Ho‘c vién cao th| ‘
1
Sinh vién nghién ctru khoa hoc
L | | | |
PHAN IV. TINH HINH SU DUNG KINH PHI (Liét ké chi tiét cic khoan da chi)
T Kinh phi Kinh phi
NOi dung chi dugc duyét | thuc hién | Ghichua
T S A A
(triéu dong) | (triéu dong)
1 | Nguyén, nhién vat liéu, ... 92,2 92,165
2 | Thiét b, dung cu
3 | Cong tac phi
4 | Dich vy thué ngoai
5 | Hoi nghi, Hoi thao, kiém tra tién do,
nghiém thu
Tong sb 92,2 92,165

P}IAN V. KIEN NGHI (yé phat trién cdc két qua nghién civu cia dé tai; vé quan 1y,
to chirc thuc hién o cac cdp)

- Dq:a vao dao tao sinh vién nganh K§/ thuat Co dién tir qua cac hoc phﬁn: H¢
thong co dién tir; Lap trinh PLC; D6 hoa k¥ thuat.
PHAN VL. PHU LUC (minh chitng cdc san phdam néu & Phan I1I)
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Théng sé ky thudt trong
thuyét minh

Théng sé ky thudt dat dwoc

Hé théng cip phdi va
phan loai san pham duya vao
mau sic (3 mau sic) voi
thong s6 ky thuat: kich
thudc 800x650x950 mm,
st dung bd diéu khién
PLC, hé thong khi nén, hé
théng bang tai van chuyén
chi tiét, dién ap s dung
220V.

H¢ thong cap phoi va phén loai san pham duya
vao mau sac (3 mau sac) véi thong sb ki thuat: kich
thudc 800x650x950 mm, su dung bd diéu khién
PLC, hé théng khi nén, hé théng bang tai van
chuyén chi tiét, dién ap sir dung

Ha Noi, ngay 15 thang 12 nam 2020

Khoa Co khi — Co dién tir Chii nhiém dé tai
PGS. TS Vii Lé Huy ThS. Nguyén Vin Tuin
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