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CHU VIET TAT
PLC (Programmable Logic Controller): B diéu khién kha trinh
CPU (Central Processing Unit): Bo xur ly trung tdm
RAM (Random Access Memory): Bo nhé kha bién
ROM (Read Only Memory): Bo nhé dung dé doc dit liéu trong RAM
HMI (Human Machine Interface): Giao dién nguoi va may
PS (Power Supply): Module cip ngudn
SM (Signal Module): Module tin hiéu
I/O (Input/Output): Tin hiéu vao/ra
L: Chan néng ngudn xoay chiéu
N: Chan lanh ngudn xoay chiéu
AC (Alternating current): Dién 4p xoay chiéu
V+: Pién ap duong ngudn 1 chiéu
V- : Pién 4p 4m ngudn 1 chiéu
GND: Chan ndi dat
DC (Direct Current): Pién 4p mot chiéu
RLY: relay
LAD (Ladder logic): Ngudn ngit lap trinh dang hinh thang
FBD (Function Block Diagram): Ngon ngit 1ap trinh khdi chtic ning
STL (Statement List): Ngon ngit 1ap trinh dang liét ké 1énh
TCP (Transmission Control Protocol): Giao thirc kiém soét truyén tai
IP (Internet Protocol): Giao thurc Internet
OB (Organization Block): Khéi lam viéc chinh
FC (Function): Khdi lam viéc phu khong nhé

FB (Function Block): Khéi 1am viéc phu ¢ nhé.
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LOI MO PAU

Hién nay, dat nudc ta dang hoi nhdp vao su phat trién chung cta nén kinh té thé
gidi bang nén san xut da dang va day tiém nang, nén kinh té da va dang phat trién nay
khong chi doi hoi sé lwong vé ngudn nhan lic, nhan céng khong 16, ma con yéu ciu vé
trinh do tay nghé, k¥ thuat lao dong va thiét bi san xuat. Trén da phat trién do, van dé tu
dong hoa trong san xuat, trong cac hoat dong sinh hoat hing ngay cua con ngudi da tro
thanh nhu cau can thiét. Ngay nay voi su xuat hién cia cac chip dién tu, PLC, may tinh,
CNC...Cung voi viéc st dung rong rai cua no6 da thuc déy su phat trién cla tu dong hoa
1én mdt budce cao hon.

Do d6 nhém do an da thuc hién dé tai “Nghién ctru, thiét ké mé hinh phan loai
str dung PLC S7 1200” dudi sy huéng dan ctiia ThS. Pham Ngoc Hiép.

Pé tai nay giup nhom tich liy thém nhiéu kién thirc méi. Pic biét 1a nhirng kinh
nghiém trong qua trinh thiét ké nhom duoc co xat nhiéu hon, tiép xtc thyc té cong viée
bén ngoai nhiéu hon vé cach lip dat va lap trinh. Do thoi gian va kién thirc ¢6 han, nén
dé tai con nhiéu diém thiéu s6t. Nhém d6 an rat mong nhan duogc sy gop ¥ cla cac thay

co dé€ co thé nang cao chat lugng cua dé tai va phat trién hon.
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LOI CAM ON

Loi dau tién cho phép ching em gt 101 cam on chan thanh nhat dén Ban giam
hiéu truong dai hoc Ba Rija — Viing Tau va quy thiy co trong khoa Ky thuat — cong
nghé vi di tao moi diéu khién thuan loi dé em duoc hoc tap va sang tao trong mot moi
truong tot nhat.

Em ciing cam on quy thay cb trong nganh Cong nghé K§ thuat dién - dién tir va
nhitng nguoi da diu dit tan tinh, truyén dat cho em nhiing kién thirc, k¥ ning va nhiing
bai hoc quy gia trong sudt thdi gian chiing em theo hoc tai truong.

Em xin giri cam on siu sic dén thady ThS. Pham Ngoc Hiép 1a giang vién di truc
tiép hudng dan em hoan thanh dd an t6t nghiép. Em xin chan thanh cam on vi su chi
bao va hudng din tan tinh cua thay trong suat qua trinh thuc hién. Khi em bat tay vao
thuc hién thi kién thtrc va hiéu biét vé linh vuc ndy con han ché. Vi nhirng kién thirc
va sy nhiét tinh cua thdy da diu dat em dén nhiing budc cudi ciing cia dé tai. Trong
sudt qua trinh 1am dé tai ciing da xay ra nhiéu kho khan va thir thach thay di gép y va
dong vién.

Xin cam on dén tat ca ban be, dic biét 1a cac ban trong 16p DH19DC da luén gén
b6 hoc tap va giup d trong nhitng nim qua va trong sudt qua trinh thue hién dd 4n nay.

Dic biét em xin gt 101 cam on dén gia dinh d3 dong vién, giup d& ung ho vé
nhiéu mit gbp phan tao nén thanh cong cta do an t6t nghiép nay.

Em xin chan thanh cam on.
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CHUONG I: TONG QUAN VE HE THONG PHAN LOAI SAN PHAM

1.1. Tinh hinh nghién ciru thudc linh vue ciia dé tai.
1.1.1 Tinh hinh nghién cuu trong nudc

Viéc nghién ctru va xdy dung cac hé théng 4p dung tu dong hoa trong san xuat
dugc ngay cang ddy manh va phat trién. Do vay, trong truong dai hoc sinh vién nganh
ky thuat diéu khién/ty dong hoa dugc tim hiéu, hoc tap, nghién ctru va xay dung cac hé
thdng mé hinh tmg dung tu dong hoa trong san xuat. Tir d6 dugc cai nhin téng quan va
kinh nghiém co ban trong viéc trién khai thiét ké va xay dung mot hé théng co dién tur.
Nhu vy c6 thé thay rang, viéc nghién ctru, xdy dung cac hé thong nay dang dugc cac
truong dai hoc quan tam va cht trong déy manh.
1.1.2 Tinh hinh nghién cvru ngoai nuoc

Tuong tu, & cdc nudc phat trién, sinh vién khdi nganh k¥ thuat duogc tao diéu
kién dé c6 thé tu thiét ké, xay dung céac hé théng mo hinh ty dong. Str dung cac thiét bi
nhu dong co Servo, van diéu khién khi nén va cac bd diéu khién PLC S7-1200 hodc
1500 hién dai, co6 tinh dap iing va do chinh xac cao.
1.2 Tong quan dé tai.
1.2.1 Ly do chon dé tai

O céac doanh nghi¢p phan loai théng ké dé phuc vu cho viéc lap ké hoach san
xudt. Hién tai, khdu phan loai & cac cong ty trong nudc duge cong nhan can thi cong
bang can dién tir. Qua trinh phén loai c4 giy t6n nhiéu cong nhan 1am ting chi phi san
xut, thoi gian ¢4 cho doi nhép kho 1au, [am gidm chat luong san phém

Dé khic phuc han ché trén cac cong ty ché bién can phan loai c4 theo trong
luong. Hién nay cac hé théng can dong dung phan loai san pham dang dugc sir dung
rong rai trong nhiéu linh vuec. Tuy nhién, cac han ché tao can dong thuong chi san XUAt
ra cac dong san pham c6 cong dung rong dé c6 thé ché tao hang loat. Néu doanh nghiép
c6 yéu cau dic thu vé thiét bi, can phai dat riéng véi chi phi rat cao. Ngoai ra, khi co
dau tu tir nudc ngoai thi viéc bao tri khé khian do phai cho doi chuyén gia tir nudc ngoai
va phy ting thay thé dit tién dé giam chi phi nhap khau cho doanh nghiép va chu dong
trong viéc bao tri va stra chira, can nghién cuu thiét ké, ché tao hé théng phan loai cé

theo di€u kién trong nudec.
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1.2.2 Vin dung

MBS hinh la su két hop, van dung téng hop nhirng kién thic d3 hoc vao thuc té,
dé co thé thiét ké, mé phong, xay dung, d4u ndi mach dién va 1ap trinh mgt mo hinh hé
théng Co dién tir. Tir d6 cing cb lai kién thirc da hoc, hiéu sau hon vé nguyén 1y hoat
dong va cach thirc tng dung cua chiing trong thyc té cho sinh vién.

C6 thé ké dén nhitng hoc phan/kién thirc duoc tmg dung trong do an nay nhu:
Hé thong co dién tir, K¥ thuat dién, Nguyén 1y chi tiét may, Cam bién/Do ludng, Thiét
ké 3D, Lap trinh mo phong va PLC. Gitp sinh vién c6 thé tiép can, lam viéc vdi cac
thiét bi hién dai va mang tinh thuc té cao, dugc ng dung rong rai trong nganh cong
nghiép tu dong hda hién nay.
1.2.3 Ung dung

M hinh ¢6 thé duoc phuc vu cho giang day va hoc tap cua mot s6 hoc phén
nhu: Nguyén 1y chi tiét may, PLC, Truyén dong khi nén, Robotics, Cam bién, Hé thong
co dién tir,... Sinh vién trong qua trinh hoc cac hoc phan trén c6 thé thi nghiém, kiém
tra hoat dong cua hé thong dudi sy hudng din cia giang vién, giup cac sinh vién hiéu
duoc nguyén 1y 1am viéc cta hé thong va tmg dung cua cac thiét bi trong thuc té.

Xa hon nita, ¢6 thé nang cap, téi vu hda mo hinh dé phuc vu cac dé tai nghién

ctru khac nhau trong tuong lai.
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CHUONG II: GIOI THIEU THIET BI SU DUNG TRONG HE THONG

2.1. B diéu khién PLC S7 1200

Hinh 2.1 B diéu khién PLC S7 1200
Cdc thanh phan ciia PLC §7-1200 bao gom:

- 3 bo diéu khién nho gon véi su phéan loai trong cac phién ban khac nhau gidng
nhu diéu khién AC, RELAY hoic DC pham vi rong.

- 2 mach tuong tu va s6 mé rong ngd vao/ra tryc tiép trén CPU lam giam chi phi
san pham.

- 13 module tin hiéu s6 va tuong tu khac nhau bao gom (module SM va SB).

- 2 module giao tiép RS232/RS485 dé giao tiép thong qua két ndi PTP.

- B6 sung 4 cong Ethernet.

- Module nguén PS 1207 6n dinh, dong dién &p 115/230 VAC va di¢n ap 24 VDC.

- PLC S7 1200 c6 cau trac phan ctng gdém: module ngudn, module CPU, module
10, module signal board, module truyén thong.

- PLC S7 1200 c6 thé két ndi t6i da 8 module 10 va 3 module truyén théng chuan
Rs 422, Rs 232, Rs485.

- PLC S7 1200 c6 thé két ndi toi da 146 dau vao, 147 dau ra s6 hodc 67 dau vao
analog hodc 33 dau ra analog.

- PLC S7 1200 con hd tro 6 bo dém tdc d6 cao HSC va 4 kénh phat xung PWM

- PLC S7 1200 c6 tich hop san cong truyén thong profinet hd tro giao thirc Profinet
dé két nbi mang profinet.

- PLC S7 1200 tich hop thém 3 module truyén thong hd trg giao thirc truyén thong
Profibus, Modbus...

- PLC S7 1200 c6 phép mé rong thém 4DI/4DO hodc 1 AI/1AO théng qua Signal
Board gan truc tiép trén module CPU.

- PLC S7 1200 tich hop khe cim thé nhé SIMATIC.
DATN: Thiét ké, thi cong mé hinh phén loai sin phim theo mau sic Trang - 11 -
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Cac loai module cua PLC S7 1200:

- CPU 1211C: tich hop 6DI, 4DO, 2AI (0-10V), 1 cbng Profinet, 1 Signal board, 1
khe cdm thé nhé, khong mé rong duge thém I0.

- CPU 1212C: tich hop 8DI, 6DO, 2Al (0-10V), 1 cong Profinet, 1 Signal board, 1
khe cdm thé nhé, mé rong duoc thém 2 module 10.

- CPU 1214C: tich hop 14DI, 10DO, 2AI (0-10V), 1 cong Profinet, 1 Signal
board, 1 khe cdm thé nhé, mo rong duoc thém 8 module 10.

- CPU 1215C: tich hop 14DI, 10DO, 2Al (0-10V), 2A0, 1 cong Profinet, 1 Signal
board, 1 khe cdm thé nhé, mo rong duoc thém 8§ module 10.

- CPU 1217C: tich hop 14DI, 10DO, 2AI (0-10V), 2A0, 1 cong Profinet, 1 Signal
board, 1 khe cdm thé nhg, mo rong dugc thém § module 10.

2.2 Xy lanh khi nén.

Xi lanh khi nén hay con goi la ben khi nén, xi lanh khi 1a mdt thiét bi co hoc, sur
dung strc manh cua khi nén dé tao ra luc cung cdp cho chuyén dong.Xi lanh khi nén
gitip chuyén héa ning luong ciia khi nén thanh dong ning, tic dung lam piston cua xi
lanh chuyén dong, thong qua do truyén dong dén thiét bi hoat dong. Bai vi khi nén ¢
kha nang né rong, khong cé sy xuét hién ciia ning lugng dau vao tir bén ngoai.

Nguyén ly hoat dong cua xy lanh: Khi dugc kich thich, khong khi nén vao thanh
6ng véi mot dau cua piston va do d6 s& chiém khong gian trong xy lanh.Lugng khi nay
16n dan s& 1am piston di chuyén, khi piston di chuyén s& sinh ra cong va 1am thiét bi

bén ngoai hoat dong.

Hinh 2.2 Xy lanh kep

2.3 Van dién tir khi nén.
Van dién tir khi nén 1a thiét bi co dién c6 tac dung déng, mo duong dan khi va
diéu hudng dong khi tiy theo muc dich sir dung va van hanh duéi tac dong cua cudn

day dién tir.
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Uu diém:

- Str dung dé dang, tién loi

- Thiét ké nho gon tiét kiém dién tich
- D6 bén cao, chat lugng tbt

Van dién tu khi nen 5/2

Hinh 2.3 Van dién tir 5/2

Cdu tao ciia van dién tir 5/2: gdm 2 phan chinh gom coil va than van:

- Phén coil dién: La noi tiép nhan ngudn dién tir bén ngoai, cho phép van hoat
dong. Tuy 2ngu6n dién ma co6 thé chon loai coil dién cho phu hop: nguén AC hoac
ngudn DC 24V, AC 220V ...

- Phan than van: CAu tao gém 5 ctra va 2 vi tri duoc danh dau 1an luot A, B, R, P,
S v61 nhiém vu. (P: Noi dua ngu@)n khi nén vao; R va S: céng xa khi; A va B: la vi tri
két ndi truc tiép v4i xylanh, dua ap suat dén xy lanh giup xylanh hoat dong).

Nguyén Iy hoat dong: Khi c6 ngudn dién s& sinh ra luc tir truong. Luc nay sé hut
truc van chuyén dong doc truc va khién cho cac cira van dugc mé ra dé cho khi nén
thong ctra. Hoat dong nay gitip cho van c6 thé thuc dién nhiém vu cép hodc dong dong
khi nén cho thiét bi can hoat dong.

Khi van ndm ¢ trang thai binh thuong hay con goi 1 ¢ trang thai van dong thi
ctra s0 1 s& duoc thiét ké thong véi ctra s6 2. Trong khi d6 thi ctra s 4 s& duoc thong
v6i cira s6 5. Nhung khi van duoc cp khi nén khién cho van niam trong tinh trang duoc
mo hoan toan thi s& c6 sy thay doi bat dau tir ctra s6 1 va s6 4. O ddy sé xay ra hién
tugng dao chiéu va khién cho cira s6 1 thong vdi cira s6 4. Trong khi d6 thi cira s6 2

thong véi ctra s0 3. Riéng ctra s6 5 s€ bi chan lai.
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2.4 DAy noi khi nén va dau noi khi nén.

o X 2 1
> P s 53 r
7 D

Hinh 2.4 Day khi va dau ndi van khi nén

A: Day khi nén:
- Kha nang chiu nhiét tdt, chiu duoc mot truong khic nghiét nhu cdc mady moc san xuét
cong nghiép.
- Chat lugng san pham tét tudi tho cao da dang mau sac va kich thuéc phu hop véi
nhiéu loai may moéc.
- Ap suét hoat dong: 13kg/cm?
- Ap suét hoat dong t6i da: 24kg/cm?
B: Ddu noi khi nén: Dau ndi khi nén 1a linh kién nham lién két nhirng thiét bi khi nén
nhu cac loai 6ng dan va nhiing thiét bi dan dong khi nén. Co cAu tao don gian gon nhe
va thuong 1am bang Niken-Dong dé chdng dn mon va ngin 6 nhiém hiéu qua
2.5 Loadcell va b khuéch dai.

Loadcell: Loadcell 14 thiét bi cam bién dung dé chuyén d6i luc hoic trong luong

thanh tin hi¢u dién

Hinh 4.3:; Loadcell

Cdu tao cia loadcell: Loadcell dugc cau tao boi hai thanh phan, thanh phan thir
nhit 1a “Strain gage” va thanh phan con lai 1a “Load”.
- Strain gage 1a mot dién tro ddc biét chi nho bang mong tay, c6 dién trd thay doi khi bi

nén hay kéo dan va dugc nuoi bang mét ngudn dién 6n dinh, dugc dan chét 1én “Load”
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- Load - mot thanh kim loai chiu tai c6 tinh dan hoi.

(Mot loadcell thudng bao gém cac strain gauges dugce dan vao bé mit cua than loadcell.
Than loadcell 14 mot khdi kim loai dan hoi va tuy theo tirng loai loadcell va muc dich
st dung loadcell, than loadcell duoc thiét ké c6 hinh dang dic biét khac nhau va ché tao
bang vt liéu kim loai khac nhau (nhém hop kim, thép khong gi, thép hop kim).

Nguyén ly hoat dong:

- Mot dién ap kich thich dugce cung cip cho ngd vao loadceell (2 goc (1) va (4) cia cau
dién tr& Wheatstone) va di¢n ap tin hi¢u ra dugc do gitra hai goc khac.

- Tai trang thai c4n bang (trang thai khong tai), dién 4p tin hiéu ra 1a s6 khong hodc gan
bang khong khi bén dién tré duoc gan phu hop vé gia tri. Do 1a 1y do tai sao cau dién
trd Wheatstone con duogc goi la mot mach cau can béng.

- Khi ¢6 tai trong hodc luc tac dong 1én than loadcell 1am cho than loadcell bi bién dang
(gidn hodc nén), diéu d6 din t6i sy thay doi chidu dai va tiét dién cta cac soi kim loai
ctia dién tro strain gauges dan trén than loadcell dan dén mot sy thay doi gia tri clia cac
dién tro strain gauges. Su thay d6i ndy dan tdi sy thay doi trong dién ap dau ra.

- Su thay d6i dién ap nay 1a rat nho, do d6 né chi c6 thé duoc do va chuyén thanh sb
sau khi di qua bo khuéch dai cua cac bo chi thi can dién tir (déu can).

Théng sé ki thudt co ban:

— Do chinh xéc: cho biét phan tram chinh xac trong phép do. Po chinh xac phu thudc
tinh chét phi tuyén tinh, do tré, do lap.

— Cong suat dinh murc: gia tri khdi luong 16n nhat ma Loadcell ¢6 thé do dugc.

— Dai bu nhiét do: khoang nhiét do ma dau ra Loadcell duoc bu vao, néu nim ngoai
khoang ndy, dau ra khong duoc dam bao thuc hién theo dung chi tiét ki thuat dua ra.

- Cép bao vé&: dugc danh gia theo thang do IP, (vi du: IP65: chéng dugce d6 4m va bui).
— Pién ap: gid tri dién ap 1am viéc cua Loadcell (thong thuong dua ra gia tri 16n nhit va
gi4 tri nho nhét 5 — 15V).

— D6 tré: hién tuong tré khi hién thi két qua din t6i sai sd trong két qua. Thuong duoc
dua ra dudi dang % cua tai trong.

— Tro khang dau vao: trd khang dugc xac dinh théng qua S- va S+ khi Loadcell chua
két ndi vao hé théng hodc & ché d6 khong tai.

— bién tr¢ cach dién: thong thuong do tai dong DC 50V. Gia tri cach dién gitta 16p vo

kim loai ctiaLoadcell va thiét bi két nbi dong dién.
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— Pha huy co hoc: gia tri tai trong ma Loadcell c6 thé bi pha v& hoac bién dang.

— Gia tri ra: két qua do duoc (don vi: mV).

— Trd khang dau ra: cho dudi dang tré khang duoc do gitra Ex+ va EX- trong diéu kién
load cell chua két ndi hodc hoat dong & ché do khong tai.

— Qua tai an toan: 1 cong suat ma Loadcell ¢ thé vuot qua (vi du: 125% cong sudt).

— Hé sb tac dong cua nhiét do: Pai lugng duge do & ché d6 o tai, 1a su thay doi cong
suit cuaLoadcell dudi su thay d6i nhiét do, (vi du: 0.01%/10°C nghia la néu nhiét do
tang thém 10°C thi cong suat day tai cuia Loadcell tang thém 0.01%).

— Hé sb tac dong cua nhiét do tai diém 0: giéng nhu trén nhung do & ché d6 khong tai.

2.6 B khuéch dai loadcell.

Hinh 4.4: B khuéch dai loadcell

Céc hing ché tao loadcell thudong tich hop ludn dau doc loadcell dé hién thi gia
tri can niang do duoc. Tuy nhién van dé s& phat sinh khi chiing ta mudn 1y tin hiéu tir
loadcell dua vé PLC trong khi PLC chi nhin duoc tin hiéu Analog 4-20mA hoic 0-10V
chtr khong phai mv/v.

Trong truong hop nay can tim mot bo khuéch dai loadcell dé khuéch dai tin hiéu
mV/v thanh tin hi€u Analog 4-20mA / 0-10V.
2.7. Relay trung gian.

Relay trung gian 1a loai thiét bi c6 chuc nang chuyén mach tin hiéu diéu khién
va khuéch dai chiing véi kich thudce nho. Thiét bi duoc ldp dat ¢ vi tri trung gian nam

giita thiét bi diéu khién cong suat nho va thiét bi cong suat 16n hon.

Hinh 2. 5 Relay trung gian
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Cdu tao cua ro le trung gian: gdm 2 phan chinh: Cudn hat nam cham dién va mach tiép
diém mach lyc. Nam chiam dién: Bao gdm 151 thép dong, 151 thép tinh va cudn day.
Cuodn day duoc dung dé cudn cuong do, dién ap hodc cudn ca dién ap 1an cuong do.
Trong d6, 18i thép dong duoc dinh vi bang vit diéu chinh ging bai 10 xo. Tiép diém:
Bao gdm tiép diém nghich c6 vai trd dong cit tin hiéu thiét bi tai véi dong nho duoc
cach ly vai cudn hat.
2.8 Khdi nguén.

Nguon to ong 13 bd ngudn bién doi dién ap xoay chiéu sang dién 4p mot chiéu.
Uu diém:
- Hiéu suét cao.
- Gi4 thanh thap.
- BJ tin cay cao.

- An toan, chong chay no.

- Cung cap dong ap du dé tranh truong hop sut
ap anh hudng t6i mach dién Hinh 2. 6 Ngudn t6 ong 24V
2.9 Niit nhan va dén bio

bén bao: dén

S

dugc st dung nhiéu
trong céac tu dién. Giup

nguoi van hanh biét

duoc trang thai lam

iéc cua thiét bi. 2 i
Vive cua tuet by Hinh 2.7 Nat nhan Hinh 2.8 Bén bao

2.10 Cam bién quang
Trong cong nghiép, cam bién quang

Panasonic CX-441 dong mdt vai trd quan trong

nhu con mit cua toan bo hé thong day chuyén tu
dong trong vi¢c san xuét. Vi bo phan phat sang,
san pham sé& phét anh sang dudi dang tan s, tir 46
bd phan thu sang s& tiép nhan anh sang d6 va phan

loai chuyén dén bo phan xi 1y tin hidu dién. Hinh 2.9 Cam bién quang CX-441
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CHUONG III: TINH CHON THIET BI SU DUNG

3.1 Chon bd diéu khién

Nhom dd 4n lya chon PLC S7 1200 CPU: 1214 DC/DC/DC cho d6 an.

Hinh 3.1 PLC S7 1200 CPU 1214C DC/DC/DC

Théng sé

Model

1214 DC/DC/DC

Kich thudce

114x117x90 mm

B0 nhd nguot dung

Bd nho lam viéc 100kB
B6 nhé nap 2MB
B0 nh¢ gitr lai 4kB
1/O tich hop
Kiéu sb 14 ngd vao/10 ngd ra
Kiéu twong tu 2 ngd vao

Kich thudc anh tién trinh

1024 ngd vao/1024 ngd ra

Bo nho bit M 8192 Byte
DPJ mo rdng cac module tin hi¢u 2
Bang tin hi¢u 1

Céac module truyén thong

3 module mé rong veé bén trai

Bo dém toc do cao

6

bon pha 5 tai 100kHZ 1 tai 20kHZ
Thé nhé Thé nh¢ Simatic tuy chon
Thoi gian luu trit ddng ho thoi gian thuc 10 ngay
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Profinet 1 truyén thong
Tbc d6 tinh toan thuc 18 ms/1énh
Tdc dd thue thi boolean 0.1 ms/Iénh

Bang 3. 1 Théng s6 S7 1200 CPU 1214 DC/DC/DC
3.2: Chon loadcell

Hinh 3. 2 Loadcell S-120

Thong s6 ki thuat:

Model S-120-24
Pién 4p dau vao | 110V/220V AC
Dién ap dau ra 24VDC
Dong dién dau ra 5A
Cong suat 120W
Trong lugng 520g
Kich thudc 199x98x38
Chat liéu vo Kim loai
Nhiét do lam viéc 0-40°c

Bang 3. 2 Thong s6 loadcell
3.3 Chon b khuéch dai loadcell

Bang 3. 3 Bo khuéch dai loadcell
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3.4 Chon nguén to ong

Thong sb ki thuat:

Model S-120-24
Dién 4p dau vao | 110V/220V AC
Pién 4p dau ra 24\V/DC
Dong dién dau ra 5A
Cong suat 120W
Trong lugng 5209
Kich thudc 199x98x38
Chat ligu vo Kim loai -
Niiet 46 [am viee a0 Bang 3. 5 Nguon to6 ong 24V
Bang 3.4 Thong s6 nguon to ong 24V

3.5 Chon relay trung gian
Thong s6 ki thuat:

Model LY2N 24V-5A
Kich thuoéc 3.3x2.5x2cm
bién ap cudn hut 24VDC
Dong qua céc tiép diém S5A
S6 chan 8 chan
Bang 3. 6 Thong sb relay trung gian Bang 3. 7 Relay trung gian

3.6 Chon van dién tir

Théng sé van dién tir 5/2:

SO cong 5 cong 2 vi tri

Kich thudc cong 1/4> ren 13
Ap suat hoat dong | 0.15-0.8 Mpa
Nhiét do hoat dong -10-70°C

Coil 1 coil 24 VDC

Bang 3. 8 Thong s6 van dién tir 5/2
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3.7 Chon xy lanh
Théng sé xy lanh:

Dang ning lugng cung cip

Khi nén

Ap suét t6i da khi van hanh

0.7 MPa

Ap suat t6i thiéu khi van hanh

0.1 MPa

Hanh trinh

50mm

Téc do piston

30 - 70 mm/s

Bo dém

Cao su

Pham vi diéu chinh hanh trinh

0-5mm

Bang 3. 9 Thong s6 xy lanh ha tay gap

3.8 Chon nut nhan va dén bao

Thong s6 ki thuat:

Model AD16-22D Loai CML LA39
Dién ap sir dung 220VAC Nut nhan Dang nhan nha, c6 dén bao
Dong tiéu thu <20mA Tiép diém INC+1INO
Mau sic bo/Vang/Xanh Ui AC = 660V, In=10A
Kich thudc 5x2.2cm bién ap dén | 220VAC

Bang 3. 11 Thdng s6 nit nhan

Bang 3. 10 Thong s6 dén bao

3.9 Chon cam bién quang

Thong sb:

Model CX-441
Dién 4p st dung 12-24VDC
Dong tiéu thu < 20mA
Pau ra NPN cuc thu mo
Thoi gian dap ing 1ms
Khoang cach phat hién 100 mm

3.10 So d6 d4u néi

So do gom: PLC S7 1200 CPU 1214 DC/DC/DC

Pau vao gom: Cam bién quang phét hién san pham & tram can; Nut Start, Stop chay

ding hé thong.

Pau ra gom: Diéu khién relay trung gian; Diéu khién dén bao
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Céc relay trung gian:
e RI: diéu khién xy lanh loadcell
e R2: diéu khién xy lanh phan loai san pham nhe
e R3: diéu khién xy lanh phan loai san pham trung binh
e R4: diéu khién xy lanh phan loai san pham ning

e RS5: diéu khién bang tai
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CHUONG IV: THIET KE HE THONG

4.1 Phin mém lap trinh TIA V15
4.1.1 Gidi thiéu phan mém Idp trinh TIA V15

TIA Portal (Totally Integrated Automation Portal) 1a mdt phan mém tong hop
ciia nhiéu phan mém diéu hanh qudn Iy ty dong hoa, van hanh dién cia hé thong. Co
thé hiéu, TIA Portal 12 phan mém ty dong hoa dau tién, c6 sir dung chung méi truong
nén tang dé thyc hién cac tac vy, diéu khién hé thong.

TIA Portal dugc phat trién vao nam 1996 bai cac ki su cua Siemens, nd cho
phép nguoi dung phat trién va viét cic phdn mém quan 1y riéng 1é mot cach nhanh
chong, trén 1 nén tang théng nhat. Gidi phap giam thiéu thoi gian tich hop céc tng
dung riéng biét dé thong nhat tao hé thong.

TIA Portal - Tich hop tw dong toan dién 1a phﬁn mém co s& cho tit ca cac phﬁn
mém khéc phat trién: Lap trinh, tich hop cau hinh thiét bi trong dai san pham.

Pic diém TIA Portal cho phép cac phan mém chia sé cing 1 co so dit liéu, tao
nén tinh thong nhat, toan ven cho hé thong tmg dung quan 1y, van hanh.

- TIA Portal tao mdi truong dé dang dé 1ap trinh thuc hién cac thao tac.
- Thiét ké giao dién kéo nha thong tin d& dang, voi ngdn ngit hd tro da dang.
- Quan Iy phan quyén User, Code, Project tong quat.
- Thuc hién go online va Diagnostic cho tit ca cac thiét bi trong project dé xac
dinh bénh, 15i hé thong.
- Tich hop mé phong hé thong.
- D@ dang thiét 1p c4u hinh va lién két giira cac thiét bi Siemens.
Uu diém:

Tich hop tit ca cac phdn mém trong 1 nén tang, chia sé co so dit liéu chung dé
dang quan 1y, théng nhét cau hinh. Giai phap van hanh thiét bi nhanh chong, hiéu qua,
tim kiém khéc phuc su c6 trong thoi gian ngan.

Tt ca cac yéu td: bo lap trinh PLC, man hinh HMI dugc 14p trinh va c4u hinh trén

TIA Portal, cho phép cac chuyén vién tiét kiém thoi gian thao tac, thiét 1ap truyén thong
giita cac thiét bi. Chi voi 1 bién s6 ciia bo 1ap trinh PLC dugc tha vao man hinh HMI,
két n6i dugc thiét 1ap ma khong can bat ky thao tac lap trinh nao.

Han ché:
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Do tich hop nhiéu phdn mém, co so dir liéu hé thong 16n nén dung heong bé nhé
khéng 16. Yéu cau ky thudt cao ctia nguoi lap trinh, quan 1y, ton nhiéu thoi gian dé 1am
quen su dung.

4.1.2 Két néi PLC véi PC qua giao thirc TCP/IP

-Dé lap trinh SIMATIC S7-1200 tir PC hay Laptop can mot két ndi TCP/IP

-bé PC va SIMATIC S7-1200 c6 thé giao tiép v6i nhau, didu quan trong 13 cac dia chi
IP cua ca hai thiét bi phai phu hop v6i nhau

Khoi dong va nap chuong trinh trén TIA PORTAL cho S7 1200

Bwoc 1:

Hinh 4. 1 Biéu tugng phan mém lap trinh
Buoc 2:
Click m¢ file “TIA Portal V15” trén Desktop ctia may tinh:
- Click vao “Create new project” - Project name: Tén cta chuong trinh can luu

- Path: Chon dudng dan dé luu chuong trinh - Click vao “Create™:

First steps

Project: "Projectd 1" was opened successfully. Please select the next step:

S

— Write PLC program
“onfigure
echnology objects

I Configure an HMI screen

Open the project view

Hinh 4. 2 Configure a device
Buorc 3:
- Click vao “Configure a device”:
- Click vao “Add new device”:
- Chon Click PLC/Simatic S7-1200/CPU/”CPU 1214C DC/DC/DC”/6ES7 212-1AE40-
0XBO0
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[PLc_1

~ [ Controllers
~ (@ sIMATIC 57-1200
~ [ cru
» [l CPU 1211C ACIDTIRlY
» [ cPu 1211€ DCIDGIDC

» [§ CPU 1211C DCIDCRlY
» [ cPU 1212C ACIDCIRIY

D ~ [ cPU 1212€ DCDGIDC
Il 657 212-12D300xB0 Article no.:  |6ES7 212-1AE40-0XE0
HMI

Device

Centrollers.

CPU 1212C DCIDCIDC

Il 657 212-1AE31-0xB0 e vaz I~
» (3 CPU 1212C D Description:
» [ cPU 1214C ACIDCIRIY Work memory 75 KB; 24VDC power supply with
+ [ CPU 1214€ DCIDCIDC DI8 x 24VDC SINKISOURCE, DQ x 24VDC and Al2

on board; 4 high-speed counters (expandable

» [ cPU 1214C DCIDCRIY with digital signal board) and 4 pulse outputs on

PCsystems » [ cPU 1215C ACIDCRly board; signal board expands on-board Ii0; up to
fre 3 communication modules for serial
» B CPUZTECDABADE communication; up to 2 signal modules for 110
» [ CPU 1215C DCIDCRlY expansion; 0.04 ms/1000 instructions; PROFINET
» [ CPU 1217C DCIDCIDC interface for programming, HMI and PLC to PLC

e icati
» [{l €PU 1212FC DE/DEDC communication

» [ CPU 1212FC DCIDCRIY
» [ cPU 1214FC DCiDCiDC
» [ CPU 1214FC DCIDERly
» (@ cPU 1215FC DaiDCiDC
» [ CPU 1215FC DC/DCIRlyY

» [ cPu SIPLUS -
Hinh 4. 3 Chon CPU 1214 DC/DC/DC

Budérc 4: Mo giao dién phan mém Tia Portal

Devices

L (o] o | g [pLe_t (cruiaiac)

| L L L

* L] Projectsn
W Add new device
ahy Devices & netwarks
= L@ PLC_1 [EPU 121 2€ DE/DCDC]
Y Device configuration
% Online & disgnostics
b gl Program blocks
b L Technolagy objects
» i Externals
b Lk PLC tags
» Lli) PLE data types
b [ Wateh and farce tables
» L Online backups
b [ Traces
» [l Device proxy data
T Program info
) PLE alarm textlists
b [ Local modules
bl Ungrouped devices
b B Security settings
» (g Common data
» [g]) Decumentation settings
» i@ Languages & resources
« ligh Online aceess
[ Cord Reader/USE memory

urce files

<| l - ‘ e

| Device overview

W2 ... | Madule Slat | leddress | Q address | Type Article na. Firmware

- Pt 1 €PU1212C DEIDEIDE  BEST 212-1AE400X00 V4.2
DI B/DQ 6_1 o 0 DIBibG 6
Al2_1 84,67 A2

I
nn

H5C 17 100410
HEc_3 8 1008...10 HaC

Hinh 4. 4 Giao dién phan mém TIA Portal

1
1
1

HEE_1 118 1000..10
1
1

Lap trinh ¢ chuong trinh chinh OB

| Devices |
i EE T
Main
> | Projectsl —
I Add new device Rt Gl
oy Devices & networks
= [l PLE_1 [€PU1212€ DODCADC]
Y Device configuration
% Online & diagn
= lqg Program blocks
W Add new block
& Vo in [O81] w00
L Technology objects “Tog_1
i External source files
[l FLC tags
i) PLC data types
(44 Watch and force tables
(i) Online backups

e IEE - TR TIE

~ Block title: “Main Fragram Sweep (Cycle)”

¥ Network 1:

w0 o

00 0
“Tag_2*

[ Traces
[ Device proxy data

s} program info [ General | Cross-references | Compile | Syntax
] PLC alarm text lists I

» (M Local modules
PN e iR Compiling finished (e rrors: 0; wamings: 0)
¥ g Scuritysetings [ path Description Goto |7 Eors | Wernings | Time
+ [ common data @ - rca o o 34414 P
» [} Bocumentation settings = Program blocks P o 0 344014 PM
P e ] @ Main (@81} Black w stully compiled ” 344114 M
» ligh Online access [ Compiling finished (erors 0 warnings  0) 34418 P

Hinh 4. 5 Giao dién lap trinh OB

[Show sll messsces [+
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Buwéc 6: Download va connect véi1 PLC that.

Project  Edit  View

inzert Online

option:

Tools  Window  Help

Gi i saveproiect & ¥ 78 T2 X D0 TG B R S Gooniine F cooiiine 2 MM ¢ - 1] [

Devices

Project91 » PLC_1 [CPU 1212CDUDUDC] » Program blocks » Main [OB1]

~ ] Projecton
B Add new device
g Devices & networks
~ [ PLC_1 [CPU 1212C DG/DTIDC]
¥ Device configuration
%) online & diagnostics
~ [-g Program blocks.

=2

Main

W L EAEE|8

s Gr e G B@B Gl G & G

A A - [

~ Block title: hain Frogram Sweep (Cyd

~  Network1:

I Add new biock
2 Vein [0B1] 0.0 %01
» [ Technology objects *Tag_1" *Tag_3"
» g External e fles. —
%0Q0.0
Tag 2"
—
v Network2:

Extended download to device

Configured access nodes of *PLC_1"
Device ype St | Interface type | Address subnet
CPU1212CDCD.. 1X1  PNIE 192.168.0.1
Type ofthe PGIFCinterface: R PNIE -
PGIPCinterface:  [Fl Intel(R) Ethernet Connection 1217-Lht -l ©[d
[pirecto [-]®©
[ [-]©

Select target device:

Device Device type

Online status information

(] pisplay only error meszages

Hinh 4. 6 Download to device

4.2 Cac cau Iénh sir dung trong bai toan

Ki hi¢u

Khai bao

Kiéu dir li¢u

Mo ta

IN

BOOL

Tiép diém thuong mo

|/ |-

BOOL

Tiép diém thuong dong

—( S )--

ouT

BOOL

Lénh set dugc tac dong thi dia chi

ngo ra dugc dat 1én 1.

—(R)---

ouT

BOOL

Lénh reset dugc tac dong thi dia

chi ngo ra dugc tac dong vé 0

—|P]--

BOOL

Nhan biét xung canh Ién tin hi¢u

dau vao

—|NJ--

BOOL

Nhan biét xung canh xudng tin

hiéu dau vao

Bang 3.12: Tap Iénh co ban trong S7 1200
4.3 Cac khdi chwong trinh: OB, FB, FC, Datablock
OB (Organization Block):

DATN: Thiét ké, thi cong mé hinh phén logi sin phim theo mau sic
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s

Organization
block

Hinh 4.7 OB (Organization Block)
La khéi ham td chire ciia PLC, duoc hé diéu hanh goi theo chu ki va 1a giao dién gitra
chuong trinh va hé diéu hanh.
Céc khoi ham OB 1a khéi ham t6 chtrc trong PLC S7 1200, gobm moét s cac khéi chinh
- Program Cycle OB: Khéi vong quét chuwong trinh duoc thuc hién khi PLC & ché do
RUN(vi du: OBI1)
- Startup OB: Khdi khai dong thuc hién 1 1an khi PLC chuyén tir ché do STOP sang
ché 46 RUN
- Time delay interrupt: Khéi ngat thoi gian tré thuc hién sau mot khoang thoi gian tré
dinh trudc cia mot su kién (khéi 0OB20)
- Cyclic interrupt: Khoi ngat theo chu ky thuc hién cir sau mot khoang thoi gian nhat
dinh (vi du: OB30)
- Hardware interrupt: Khéi ngit phan ctng thue hién khi c¢6 sy kién ngét dau vao hodc
ngit do bo dém tdc d6 cao (khdéi OB40)
- Time error interrupt: Khoi ngét 161 thoi gian thuc hién khi c6 161 vé thoi gian thuc hién
vong quét ctia PLC hodc khi xay ra 16i lién quan dén bo dinh thoi Timer (khéi OB80)
- Diagnostic interrupt: Khéi ngit chuan doan thuc hién khi c6 mot s6 16i phia bén ngoai
xay ra (khéi OB82)
FC (Function Block):

=i

Function

Hinh 4. 8 FC (Function Block):

La mot khdi ma ma thong thuong né thuc hién mot sy van hanh dic trung trén
mot hé thong cac gid tri ngd vao. FC luu trit cac két qua ctia hoat dong nay trong ving
nhd
Mot FC c6 thé duge go1i nhiéu 1an tai cac thoi diém khéac nhau trong mot chuong trinh.

Viée st dung nay lam don gian hoéa sy 1ap trinh ctia céc tac vu.
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Mot FC khong co khdi ma dir liéu DB lién quan .FC st dung nhom dir li¢u tam thoi
dugc st dung dé tinh toan. Dix liéu tam thoi khong duogc luu lai.

FB (Function Data Block):

=8

Function block

Hinh 4. 9 FB (Function Data Block)
Khéi ham FB 1a mot khéi ma st dung mdt khéi dir liéu mau DB cho cac thong
sO va dir liéu tinh ciia nd. Cac FB ¢6 bo nhé bién dugc dat trong khéi dir liu DB.

DB (Data Block):

ot

Data block

Hinh 4. 10 DB (Data Block)

Khéi dir lieu DB chuong trinh dé Iuu trir dit lidu cho cac khéi ma. Tt ca cac
khéi chuong trinh déu c6 thé truy xuat dir liéu trong mot DB toan cuc, nhung mot DB
mau thi chi luu trit dit liéu cho mot khdi ham FB dic trung.Céc dir liéu duoc luu triv
trong mot DB s& khong bi x6a khi thyc thi ctia khéi ma 6 lién quan két thuc.

4.4 Phian mém diéu khién va giam sat

Gidi thiéu chung vé WINCC

Hinh 4. 11 Biéu twgng WinCC
WinCC 14 phan mém tich hop giao dién nguoi- mdy HMI dau tién cho phép két
hop phan mém diéu khién voi qué trinh ty dong hod. Nhitng thanh phan dé sir dung cua
WinCC gitp tich hop nhiing ing dung méi hodc co san ma khong gap bat ky tro ngai
nao. Pic biét véi WinCC, ngudi str dung c6 thé tao ra mot giao dién diéu khién giup
quan sat moi hoat dong cua qua trinh tr dong hoa mot cach dé dang.
Phan mém c6 thé trao d6i truc tiép voi nhidu loai PLC cta cac hing khic nhau

nhu: Siemens, Mitsubishi, Omron... dugc cai dit trén mdy va tinh giao tiép véi PLC
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thong qua bo chuyén ddi tir chuan RS-232 sang chuan RS-485 ciia PLC t6i cong USB
cua may tinh.

WinCC c6 dic tinh mé, co thé st dung mot cach dé dang voi cac phin mém
chuan va phan mém cua nguoi sir dung, tao nén giao dién ngudi-may dap Gng nhu cau
thue té mot cach chinh xac. Nhitng nha cung cap hé thong c6 thé phat trién tng dung
thdng qua giao dién mé cia WinCC nhu mot nén tang dé mé rong hé thong.

Ngoai kha ning thich tng cho viéc xdy dung cac hé théng c6 quy mé 16n nho
khac nhau, WinCC con c6 thé dé dang tich hop véi nhiing hé thdng cap cao nhu MES
(Manufacturing Excution System - Hé théng quan 1y viéc thuc hién san xuat) va ERP
(Enterprise Resourse Planning). WinCC ciing ¢6 thé sir dung trén co s quy md toan
cau nho hé thong trg giup cua Siemens co mit trén khip thé gidi.

Thiét lgp project trén WINCC
Buéc 1: Lya chon thiét bi giam sat.

Ta md mot project mé bang cach kich vao Add new device, chon thiét bi giam sat
PC systems, rdi lai chon SIMATIC HMI application, rdi chon WinCC RT

Advanced. Cudi cung ta 4n OK

Ty Siemens - E:\PLC\S7-1200\DA\DA

Add new device X

Project Edit View Insert Online Options Too

= E X 9

3f (W saveproject 5 ¥ 2= T3

Device name:

| PC-System_1 |

Devices

B Add new object
4 External source files
v [ PLCtags
4 :\ﬂ PLC data types
» 52 Watch and force tables

+ | Details view

Name

[W] Open device view

EEEE— =
PC systems Device: WinCC
i =@ T
£ 4 [ m » [0 Pc general RT Adv
I .
» Lig Industrial PCs
~[]oa 0 [~ » [ SIMATIC 57 Open Controller
k . : Controllers r‘F =Tl =7 Up
. I Add new device : v [l 5IMATIC 57 Embedded Controller
Eg'n Devices & netwarks 3 » [ SINUMERIK operator components R —
~ L PLC_1 [CPU 1214C AC/DC/Rh] & 3 2 r\_[. SIMATIC Controller Application
[IY pevice configuration D w [l 5IMATIC HMI applicaticn
% oOnline & diagnostics \MnCC RT Advanced Article no.: |6AV2 10400002000 ‘
s
~ g Frogram blocks HM LA WincC RT Professicnal Version: [15.0.0.0 [+]
W*-dr_! new block LA wincc Client
4 Main [OBE1] EE— » [[3 user applications Description:
& ChTrinhSimulink [FB3] Runtime software for PC-based visualization
@ chTrinhsimulink_DB [DBS] (requires WinCC Runtime Advanced)
@ De[DB1]
b g System blocks PCsystems
~ [ Technology objects

oK 1 | Cancel

Hinh 4. 12 Thiét 1ap project trén WINCC
Buéc 2: Chon loai truyén théng dé két ndi gitra WinCC va PLC S7-1200. Trong hop

DATN: Thiét ké, thi cong mé hinh phén logi sin phim theo mau sic

Trang - 29 -




SVTH: Nguyén Quéc Viét GVHD: ThS. Pham Ngoc Hiép

thoai ndy ta chon module truyén thong 1a Profinet/Ethernet dé két ndi.

Project Edit View Insert Online Options Tools Window Help
3F (3 B saveproject 5 X 2

N Totally Integrated Automation
B X 9 50N G SR § coonline X Gooffline  dz I8 B 3¢ | || [Searchinproject PORTAL

DA b PCSystem_1 [SIMATIC PC station]

U4t Siemens - E:\PLOS7-1200\DA\DA

Project Edit View Insert Online Options Tools Window Help
U 3 seveprojeat S X ¢

Totally Integrated Automation
P

3 X s s 5 MG IR & Goonline ¥ Gooffline gz M I 3¢ ] [[]| [<carchin project ORTAL

DA » PCSystem_1 [SIMATIC PC station] - EX
Devices ‘;Tnpolngy view Hi-h Network view ‘m'f Device view ‘ Options
E df [resymem i smencresmd~] & B[] ] @ = =i | [ Device overview =

. ¢ module ~ | catalog

» 8 Onine bacap: . B S [ —

» [ Traces > ~ ~ IEgeneral_1

e & Eoerenlt @i ot [ 5]
B Program info « & » [QPCgeneral

» [ SIMATIC Centroller Application
» [ SIMATIC HMI application
» (8 user applications

%] PLC alarm text lists

» [ Local modules SIMATIC PC station

~ [0 PC-System_1 [SIMATIC FC station] = |
£ Il Device configuration :«:i I ~ [jg Communications modules
4| online & diagnostics = = [} PROFINETEthernet
+ (4 HMI_RT_1 [WinCC RT Advanced] 2 A » [jgh CP 1604
[IY Device configuration = » [igh CP 1612 (A2)
Y Runtime settings - D » i CP 1613 (A2)
» [ screens » jgh CP 1616 onboard
» i) Screen management T » [jgh CP 1616
» [ HMitags » g CP 1623
Za Connections » jgh CP 1628
4 Hil alarms. Tl E general
= Recipes. » (13 PROFIBUS
[l Historical data ~<w] foe ¢l —¢— & Bm

Hinh 4. 13 Chon loai truyén thong dé két néi gitta WinCC va PLC S7-1200
Tiép d6 ta kich chudt chon Network view, kéo day két ndi tir hai cong két ndi

network ctia PLC va PC-System dé két ni véi nhau.

T4 siemens - C:\Users\acewniDocuments\Automation\DATN\DATN

Froject Edit View Insert Online Options Tools Window Help

Gf (Bl saveproject & X = G2 X O e 5 MG B S coonline ¥ coofiine | fp A % ] ]

Totally Integrated Automation
PORTAL

oA > Do s
Devices [& Topology view [ Network view || options \m
% Network 1% Connections I3 Relations | 14 = W Oz
. [l 1|~ | Catalog £
~ []pam - El
P i 8 et
& Devices & networks PLC_1 PC-System_1 wincc @ Fiter =] [w) 5
~ [ PLC_1 [CPU 1212C ATIDC... crutziac SIMATIC PC Stat... m » [ Controllers E
[IY Device configuration » [ Ha
%/ online & diagnostics ] [m] » [ FCsystems ==
» [l Program blocks = » (g Drives & %
» [ Technology objects  PNAIE_1 | » [ Network co.. 3
¥ [} External source files » [ Detecting... |2
» [ PLCtags T » [ Distribute... |2
» [ PLC data types [ » [ Powersu 5
¥ [ Watch and force tables L 3 » [ Field devices | |
» [ Online backups [ » [ Otherfield .. 5]
b [ Traces 5
» [{l Device proxydata %
% Frogram info
EIETS alarm text lists i
[ Local module: =
5
[If Device configuration 5
i 4 online & diagnostics 9
= » [ HMI_RT_1 [WinCCRTP... —
= » [g Local modules e foe o ——— & 1
b [k Ungrouped devices - e —A—E
» B Security settings [2 Properties  |%i4Info @ ) Diagne| <] W | (3]
T‘[&.L“‘\ﬁ‘ﬁ | General )] Cross-references | Compile | > | Information

> | Details view €3]] 4.]/@)] [Show ol messages -
4 Portal view 3 Ovenview |k Deviees ane
Hinh 4. 14 két ndi network cua PLC va PC-System dé két ndi véi nhau
Buée 3: Vao man hinh WINCC.

Trong hop thoai Devices, ta tim muc PC Systems, HMI RT 1, Screens dé vao

man hinh.
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4 Portal view 722 overview

| & pevicesane |45 FLcmgs

|2 screen_

Devices Options D
=} B[ BB IUSAtsE: Aspprgs = — macie Balilims o [ v 2 E o|g
. he'| V‘Basic objects E
\E] PLC alarm text lists 90000600000 R R DR R R R DR R FEDE R _
+ [ Local modules / / & A @ O ]
« T8 e MRS L
(D pesystem_1[SIMAMCRCstation] | 0000 i0 il | D A A
evice configuration 3 il =
Ot o fig 'y s
%/ Online & diagnostics EERE R R R DR R R R DR R FEDE R 3
=
~ (4 HMI_RT [WinCC RT Advanced] g'
Device configuration. || I a
CECLUUN
Y Runtime setting: 3 L
N DI DI i | v Elements,e 1 =
]
; = (L 2
EERE R R R DR R R R DR R FEDE R gm_'/ Ady LE ,%
= = D
........................................... Ea@E)= &
........................................... 2 o
........................................... - 2 2
........................................... 3
8
........................................... s
........................................... poy Pomere 2
5] scheduled tasks ve] I ] E’—WD,‘" [ — ] ‘ =
oo — — - _i P 'zﬂ = = '_%,:
‘ roperties |i.. nfo (i) 1agnostics — ; ;
|| Properties | Animations [ Events [ Texts | x d k4 Q) = |2
= = 2 I |5
B Fropery == -
Name | =t =] = B = j= |
General i .
Layers Pattern Tooltip
s W o B ‘MyControIs -
l Mame: [scieen 1 ] [
< i > | Graphics -

Hinh 4. 15 Vao man hinh WINCC

4.4 Thiét ké bai toan (rng dung mé hinh
4.4.1 M6 ta hé thong

Tir bang khéi hé théng, nhitng thiét bi da tim hiéu & chwong 2 va ban v& mé hinh &

chuong 3 bén trén, nhom dd an da thiét ké d6 an thuc véi cac thiét bi:

1 b6 PLC 1214C DC/DC/DC

1 bo déng co budc va driver

1 bo nguon 24V-5A,

4 relay 24VDC,

1 cam bién loadcell va bo khuéch dai

3 nGt nhén.

4.4.2 Noi dung bai todan

- Nhan Stop hé théng dimg,

DATN

Nhén Start, hé thong hoat dong nhu sau:

Tién hanh dua san pham vao tram can, tién hanh can trong thoi gian 3s.

Sau 3s di xac dinh dugc s6 can, xy lanh s& day san pham ra ban van chuyén.
Néu san pham c6 khéi lwong: 0.05 -0.1 kg thi ban van chuyén s& van chuyén dén
khu vyc 1. Khi dén khu vyc 1, xy lanh 1 day san pham vao khay 1.

Néu san pham c6 khéi lwong: 0.1 -0.15 kg thi ban van chuyén sé& van chuyén dén
khu vyc 2. Khi dén khu vyc 2, Xy lanh 2 day san pham vao khay 2.

Néu san pham c6 khéi lugng: 0.15 -0.17 kg thi ban van chuyén s& van chuyén

dén khu vuc 3. Khi d¢én khu vuc 3, xy lanh 3 dy san phim vao khay 3.
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4.4.3. Phdn cong dia chi vao ra cua PLC
Trudc tién 1ap bang phan dia chi vao ra cho bo PLC S7-1200 1214C DC/DC/DC

INPUT OUTPUT
10.0: Start Q0.0: Xy lanh loadcell
10.1: Stop Q0.1: Xy lanh san phadm nhe
10.2: Reset Q0.2: Xy lanh san pham trung binh

Q0.3: Xy lanh san pham ning
Q0.4: Bang tai
Q0.5: Bén bao hoat dong
Q0.6: Bén bao dung

Béng 4.1: Bang phan cong dau vao ra cho PLC
4.4. Lwu do thuét toan
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K hdri tao
b thduns

.

Chay bamng thi
Eivra sp wao chin

Ay land | tée dbng
Bang thi hoat Adng

Xy klamh &
the diao
- T 1o e

mzime e Ghne nglme e ddmns s EHe Bans

v v ¥

Xy kanl 2 Xy klanh X | Xy kanl 4
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4.5 Chwong trinh diéu khién

¥  Network1:

NORM_X SCALE_X
Int to Real Real to Real
EN EN
0= MN WD100 0.0 — MIN UWMD104
WG4 ouT — "Tag_2" WID100 ouT— "Tag_3"
"Tag_1" — VALUE "Tag_2" — WALUE
MAX 1.0 — Max
hd Metwork 2:
MUL
Auto (Real)
EN ——
%MD104 YMD108
"Tag_3" 1M1 out “KHOI LUONG SP*
25 INZ 3¢
hd Network 3: ...
%00 W30
"START "EMAELE"
11 5\
1 l.s !
%MO 0 %05
“START MP® "DEM START
11 5\
1 l.s !
00 .6
"DEM STOP®
il
lH !
- Metwork 4:
940 1 s VEN:]
STOP "EMAELE"
| | { RESET_BF }—
1000
WO .1
"STOP WP %0 .0
| | "ML MAMGT
{ RESET_BF }—
WD O =
*Tag_11~
| | %R0 .6
DEM STOF
{5}
- Metwork 5: SP NHE
%DB8
“IEC_Timer_0_
DE_7"
%WMO 2 %130 L apios . W50 TON WM4.0
" MAN_AUTO" "ENABLE" KHO'I '-UONIG 5F KHOILUONG 5P =0 L oADCELL” Time "BITMHO SP NHE"
-
% |} | ca| 1 I Q ——s —
0.0 TH#3s PT ET THOMS
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- Network 6:
SPTRUNG BINH

UDBI
"IEC_Timer_0_
DE_8"
- W41
%UM0 2 W30 _ fadpios o WMDIOB %50 TON "BITHHO 5P
*MANLAUTO"® *ENABLE" KHD'I '—UONIG 5P KHD'I '—UDNIG 5F° *NHO LOADCELL® Time TRUNG BINH"
| ] L = = | [ ] N
‘/I L | Real | | Real | ‘/I IN Q - 5
0.1 015 T&#3s PT ET #0ms
hd Network 7: ..
SP NANG
%DB10
"IEC_Timer_0_
DE_9"
- U142
%0 2 %30 _ pios o DIOB %50 TON *BITNHO 5P
AN ALTO" “ENABLE® KHDII LUDNIG SP KHDII LUDNIG 5P “NHO LOADCELL® Time NANGH
| 1 1 = = |
/1 L | Real | | Real | /1 L Qﬁs}_'
0.15 0.2 T#3s PT ET #0ms
- Network 8:
¥L LOADCELL
%42 %00 2
A0 2 3.0 "BITMHO 5P "¥Y LAMH
"MAN AUTO" "EMNAELE" MAMG" LOADCELL"
I 11 el
l/l 11 1P| {5 }
W60
Tag_4 %50
"MHO LOADCELL"
I's 1
41 L
"BITHHO 5P
TRUMNG BIMH"
el
IP 1
W61
"Tag_s"
WA.0
"BITMHO SP NHE"
el
IP 1
Y62
"Tag_s"
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- Network 9: .
¥L LOADCELL
DB 1
"IEC_Timer_0_DB"
Q0.2 - - - Q0.2
MO 2 YM3.0 " XY LAMH TON XY LANH
MANAUTO "EMABLE" LOADCELL" Time LOADCELL"
1 1 1 1 1 I
/1 1 I 1 IN Q {R p—
T#35 — PT E1—T#
%001
"BAMNG TAI®
—{5 }——
- MNetwork 10: ..
SP NHE
REF
A0 F MO b0 06 TOH 0T
RLAML AL TN ENASL BT NHO 5F N SF N Tirez: XL NHE
1t || || | | = @ (=)
FT ET
001
SAMG TH
REZ
.- - a in ] 1
%00 = TOH %00 =
Bl M Tz L MHE
— o {% }
FT ET
“ehAa O
BT BHO 5F HHE
"
A5 O
MO LOADCELL
%" —
MOWE
— B
- EMIW1SE
= oUT1 nang wi
- Metwork 11:
SPFTB
el
b1 GEE
b0 T A= 0 =T NSO SF %05 TOH Sn 4
WAL ALIT O TNASLE THEALIBG EEME SF U NG SN Tisrez: HLTE
11 1 | 1 | | | o {= 1
FT ET
S0l
SANG TA
SBS
.- o l:“ ]
el 4 O 0 4
TR T L TE
—] — o {%}
= FT ET
A
ST MHO S
SUMNG SN
_[FG :|_|
SO
MO O
L S
MOVE
B — e |
- T E
3 oum "-= \"- j“
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b Metwork 12: .

SP MAMG
LBE
TR =
LML EL] 29T MBI 55 LA TOM SO0LO
MUANLALIT Y ENAZLE LANG SF NANG Timn WL AN
11 | | | | | | * Q =}
FT ET
0L
NG T
SET
cT o S T—
D00 TOH e u kil
AL MANG T AL MANG
— ——m Q {%}
= FT ET
e % L]
MO LW
L R
WIDWE
BN — —_—
- RTS8
W OUTT a7 o
- Metwork 13: ..
YW 00 UpID O
"S0 SPF NHE" 'Tﬂg 1-1'
| == | {5 )
| Int | LI
AW 0 2
SO SPTE
|Int |
YA 0
"S0 SP MNANGT
| int |
- MNetwork 14: ..
0 2 a9 0
"RESET "Tag_11"

| {R}—

W04
"RESET MP”
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hd Metwork 15: ..

UDR11
"IEC_Counter_
0_DBE"
%MD _2 W00 3 cTu
" hAAMN L ALTO" "¥L MHE" Int
/1 { N cu Q
7.0 WANZ00
ag_ oy "S0 SP MHE"
U0 2
RESET
1 1
1 I R
1000 Py
W0 4
"RESET MP"
[ 1
| I |
- Metwork 16: ...
%DB12
"IEC_Counter_
0_DE_1"
UMD 2 UQ0 4 (o9 B]
" RAAM_ALUTO" *¥L TB" Int
/1 N cu Q
A7 LAW2O 2
"Tag_8" o “S0 SPTB
U0 .2
*RESET
1 | R
1000 P
W0 4
*RESET MP*
] |1
1 ]
- MNetwork 17:
YDBE13
"IEC_Counter_
0_DE_2"
WA 2 %R0 0 cTu
AN _AUTO" “¥L MAMNG" Int
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CHUONG 5: VAN HANH MO HINH VA KIEM NGHIEM KET QUA

5.1 Két qua
Sau mot thoi gian nghién ctru va xay dung mo hinh vé6i dé tai “Nghién ciru thiét
ké mé hinh phan loai san phim theo khéi lwong” nhom da thiét ké mo hinh db an

nhu trén.

Hinh 5. 1 M6 hinh hé thong
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Hinh 5. 3 Giao dién thiét ké trén WinCC
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Trong mé hinh bao gom:

1 bo PLC 1214C DC/DC/DC

1 bo ngudn 24V-5A,

5 relay 24VDC,

1 cam bién loadcell va bo khuéch dai

3 nGt nhan.

5.2 Panh gia chung

Sau khi lap dat va chay thir chuvong nhom da thiét ké mé hinh d6 an dap tng cac

muc tiéu, ti€u chi sau day:

Xay dyng thanh céng mo hinh co khi day du chirc nang, nho, gon.

Hé théng diéu khién trung tam bang PLC, diéu khién hoat dong on dinh dung
V6i dé bai da dit ra.

Céc van khi nén, relay dién, cac nat an, cdng tic dién... duoc bé tri khoa hoc,
hop 1y, dau ndi day theo ding so d6 dau ndi dién, dap ang yéu cau vé tham my
Vva c4c yeu cau vé an toan chay no va giat dién.

Heé théng 1am viéc lién tuc va on dinh.

Trong qua trinh thiét ké, gia cong va hoat dong thuc té nhém 1am do an da thuc

hién dugc nhi€u yéu cau dat ra cling nhu gap mdt s6 khoé khan va han ché nhu:

Két cau mo hinh con don gian so véi hé théng phan loai san pham thuc té.

Két cau co khi van may con chua dam bao d6 viing chac.

Thiét ké ta dién bén trong van chua hop 1y, di day van con 16.

Hé thong d can duogc 6 td véi khdi luong nho, can ghép néi thém cac bo cong

cam bién.

5.3. Huwéng phat trién

Do thoi gian thyuc hién dé tai c6 han va luong kién thirc nhém ching em la nhét

dinh nén d¢ tai thyc hién xong chi dép ing dugc mot phan nho ctia mot hé thong hoan

chinh. Vi vay, dé d¢ tai nay thém phong phl hon, mang nhiéu tinh thyc té hon nita,

c6 kha nang rng dung cao hon thi em dé xuat dua thém vao nhiing yéu cau nhu sau:

- Nén thay thé xy lanh khi nén thanh xy lanh dién dé dap tmg dugc qua trinh van

hanh ma khong can phai sir dung binh hoi va van khi nén

- Thiét ké, t6i wu chuong trinh diéu khién
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- Can hudng dén san pham cu thé dé co thé téi wu trong qué trinh thiét ké va thi
cong, nhim mang lai ning suat hoat déng cao nhat cho hé théng

- Két hop cam bién khac & loadcell dé ting d6 chinh x4c cho hé théng

Hy vong vé&i nhitng hudng phat trién néu trén cung véi nhitng ¥ tudng va gop y
khac cua cac thdy cd gido, cic ban doc s& phat trién hon nita dé tai nay, khic phuc
nhitng han ché, ton tai ciia dé tai, 1am cho dé tai tr& nén phong pht hon, mang tinh tmg
dung cao hon vao trong thyuc té cudc séng, phuc vu cho nhitng loi ich cia cong nghiép
trong tuong lai.
5.4 Két luan

Sau thoi gian lam do an tot nghiép, dudi sy huéng din tan tinh ciia thiy Ths. Pham
Ngoc Hiép, dén nay nhém chung em di hoan thanh d6 an ctia minh. Trong qua trinh
lam d6 an da giup nhom nang cao duge kién thirc, hiéu & hon vé hé théng san xuét linh
hoat, ciu tao va sy hoat dong ctia mé hinh va ldp giap mo hinh that. P& tai nay duoc
trinh bay theo dang mé hinh mé phong nén trong qué trinh thuc hién d6 4n khong tranh
khoi nhitng sai sét, mong rang dé tai nay s& dugc cac thiy ¢ va cac ban sinh vién khoa
sau sé& tiép tuc nghién ctru va khic phuc nhiing han ché cta dé tai tao ra nhiing san
pham téi wu phyc vu cho san xuat va doi séng x4 hoi.

Noi dung chinh dé 4n bao gom:

- Tim hiéu tong quan vé& hé thong phan loai san pham theo khéi luong

- Tim hiéu vé b diéu khién 1ap trinh PLC S7-1200

- Tim hiéu vé hé théng xy lanh khi nén

- Tim hiéu dugc nguyén ly hoat dong va cach lya chon cac thiét bi dién phu hop
v6i timg yéu cau

- Tim hiéu vé phan mém TIA Portal V15, 1ap trinh chuong trinh PLC,

- Chay va thir nghiém mé hinh cudi cung 1a danh gia két qua.

Do thoi gian tim hiéu va nghién ctru chua duoc nhiéu nén d6 an chua bao quat
duoc hét cac tinh hudng, cic van dé c6 thé xay ra trong day truyén khi hoat dong trong
thuc té. R4t mong nhan duoc y kién dong gdp clia quy cac thdy cd va cic ban dé giup
dé tai phat trién t6t hon trong twong lai.

Chung em xin chan thanh cam on!
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TAI LIEU THAM KHAO

[1]: https://www.youtube.com/watch?v=knRm81yO8g8

[2]: https://www.youtube.com/watch?v=iAOI125c4wOl

[3]: https://mtee.vn/san-pham/6es7214-1bg40-0xb0-plc-s7-1200-cpu-1214c/
[4]:http://vattucongnghiepkbc.vn/van-dien-tu/xy-lanh-khi-nen-airtacmal2050mal25150-
mal32200-mal4050.

[5]: Nguyén Thién Phuc, Giéo trinh robot cong nghiép.

[6]: Phan Xuan Minh, Nguyén Doan Phuéc, Ty dong héa véi S7-200, NXB Khoa hoc
va k¥ thuat, Ha Noi, 2006.

[7]: Giao Trinh Khi Cu Dién, NXB Ha Noi, 2009.
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