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LOI CAM ON

Trong qué trinh thuc hién dé tai nay, em d3 nhan duoc rat nhiéu su hd tro,
g6p ¥ va hudng dan cua rat nhidu ngudi.

Dau tién, nhém em muébn giri 161 cam on chan thanh d¢én ThS. Phan Thanh
Hoang Anh, giang vién cta khoa Dién — Bién tir Truong Dai hoc Ba Ria — Viing
Tau dd hudng dan, giup d& tan tinh trong sudt qua trinh lam dé tai.

Ngoai ra, nhém em ciing mubn cam on cac thay ¢ trong Vién CNKT —
Nong nghiép — Cong Nghé Cao truong Pai hoc Ba Rija — Viing Tau di tao diéu
kién thuan loi d¢é nhdm em thuc hién dé tai nay.

Xin cam on tit ca cac ban thanh vién trong 16p DH18DC , nhiing nguoi
dong hanh va gan bé voéi nhém trong suét nhitng nam hoc vira qua, da ¢ nhiing
gop ¥ va giup d& tui minh trong nhitng thoi diém kho khan khi 1am dé tai.

Pé tai nay sé khong dugc hoan thanh tét dep néu khong co su giup dd do

cua tat ca moi ngudi. M6t 1an nita em xin chan thanh cam on.

Viing Tau , Thang 7 nam 2021



CHUONG I: MO PAU

1.1. Pit van dé

Hang héa luén lubn 1a mét van dé can thiét cho nhu cau va doi séng xa ho
cia cia moi ngudi dan hién nay tir nhitng vat dung vin phong, nha cira, sat
thép.... déu 1a nhitng mit hang thuc day sy phat trién cua thé gisi hién nay va
van dé kho bai va luu trir hang hoa ciing 1a mot phan khong thé thiéu gilp bao
quan va sap xép dé téi dién tich va dé& dang tiém kiém. Hién nay van con rat
nhiéu cong ty di theo hudng thi cdng , tu van chuyén hang hoa vao kho va phai
c6 sy giam sét ciia con nguoi dé van hanh kho xudng do.

Pé giai quyét van dé néu trén ching ta dua ra giai phap do 1a tu dong hoa
hé thdng bang robot va lap trinh dé phuc vu cho nhu can van chuyén hang hoa
mot cach théng minh hon dé nham rat gon thoi gian, t6i wu hoa duoc nguon
nhan lyc cho cong ty. Trudc tién can thiét ké mo hinh dé danh gia duoc kha
nang cia phuong phap trén .

1.2. Muc tiéu, tinh téi wu va giéi han cia deé tai
1.2.1. Muc tiéu
- Nghién ctru mé hinh diéu khién dong co dong co budc va xi lanh khi nén
dé cau gap va van chuyén
- Ung dung céc céng nghé di c6 dé xay dung hé thong diéu khién théng minh.
- Giam chi phi vé nhan cong, tang kha nang tiét kiém thoi gian va cong stc.
- Hé théng ty dong van hanh dap tng nhu cau cong nghiép hda hién dai
hoa nhu hi¢n nay .
1.2.2 Tinh t6i wu cia dé tai
- Chi phi dau tu thap, hé théng on dinh va c6 d6 bén cao.
- C6 tinh linh dong cao, ¢ thé ma rong va phat trién theo nhu cau cia cong ty
- T6i vu thoi gian luu trir hang hda vao va xuét kho .

- Nang cao kha nang tu dong hoda cho cong ty.



CHUONG II: TONG QUAN

2.1. Giéi thiéu chung

Trong thoi budi phat trién cua Thé Gidi nhu hién nay va nén kinh té dong
vai trd rat quan trong dbi voi sy phat trién.Tat ca cac khu vuc va cac Chau luc
trén thé gisi ngay cang phat trién hon déng thoi di ciing véi d6 1a nhitng nén nén
cong nghiép va néng nghiép dang rat phat trién dé thuc day duoc sir phat trién
d6 chiing ta can phai tao ra mdi truong co tinh canh tranh cao trong tat ca moi
mit dé dap ung duoc nhu cau hién dai ngay nay.

Thir khong thé thiéu dé phat trién dugce d6 1a khu luc luu giit hang hoa va
xuat khau hang hda ,tat ca cang cong ty 16n va nhiing cong ty nho déu phai c6
nhitng kho hang riéng nham phuc vu nhu cau luu trir hang hoa ,hién nay viéc luu
trir hang hda van con rat nhiéu bat cap nhu chua ty dong héa dugc day chuyén,
nham dap (ng nhu cau do6 cua cac cong ty,xi nghiép em da tim hiéu va van dung
nhitng kién thirc d3 hoc vé PLC va cac mdn hoc khac dé dua ra duoc mé hinh va
cach dé cai thién tinh trang d6 chinh 14 “ Mé hinh kho théng minh”.

2.2 Gigi thigu PLC

Hinh 2.1 : PLC S7 1200



- Kich thuoc: 110 x 100 x 75
- B9 nhd nguai dung:
+ B0 nhd lam viéc: 50Kb
+ Bo nhol wu trir: 2Mb
+ B0O nhé Retentive: 2Kb
- Ngb vao ra s6: 14 In/10 Out
- Ngo vao ra tuong tu: 2 in
- Vung nhé Truy suat bit (M): 4096Byte
- Module tin hiéu mé rong: 8
- Board tin hiéu/truyén thong:1
- Module truyén théng: 3
- Bo dém tdc do cao:
+ 1 Pha 3 x 100KHZ/3 x 30KHZ
+ 2 Pha 3 x 80KHZ/3 x 20KHZ
- Ngd ra xuat xung toc d6 cao: 2
- Truyén théng: Ethernet
- Thoi gian thuc khi mat nguén nudi: 10 ngay
- Thuec thi 1énh nhi phan: 0.1 micro giay/lénh
S7-1200 dugc thiét ké theo kiéu hé théng nhiéu mé-dun lién két lai vai nhau.
MJi mo-dun 1a mot thiét bi riéng 1¢, véi cac chirc niang doc lap, khi két hop voi
bo diéu khién 1ap trinh s& tao nén mét hé thong van hanh caa s7-1200.
Vay hé thong nay bao gom nhiing thiét bi nao?

Nam 2009, Siemens ra dong san pham S7-1200 dung dé thay thé dan cho
S7-200. So véi S7-200 thi S7-1200 ¢6 nhiing tinh nang noi troi:

S7-1200 la mot dong cua bo diéu khién logic 1ap trinh (PLC) ¢6 thé kiém
soat nhiéu ung dung tu dong hoa. Thiét ké nho gon, chi phi thap, va mot tap lénh
manh lam cho ching ta c6 nhiing giai phap hoan hao hon cho rng dung st dung
va6i S7-1200 .

-S7-1200 bao géom maot microprocessor, mot ngudn cung cap dugc tich hop san,
cac dau vao/ra (DI/DO).



-Mot s tinh ning bao mat gilp bao vé quyén truy cap vao ca CPU va
chuong trinh diéu khién:
+Tat ca cac CPU déu cung cap bao vé bang password chéng truy cap vao PLC
+Tinh ning “know-how protection” dé bao vé cac block dic biét cua minh

-S7-1200 cung cap mot cong PROFINET, hd trg chuan Ethernet va
TCP/IP. Ngoai ra ban c6 thé dung cac module truyén thong mao rong két noi
bang RS485 hoic RS232.

-Phan mém dung d¢é 1ap trinh cho S7-1200 14 Step7 Basic. Step7 Basic hd
tro ba ngbn ngit lap trinh 1a FBD, LAD va SCL. Phan mém nay duoc tich hop
trong TIA Portal 11 caa Siemens.

-Vay dé lam maot dy &n véi S7-1200 chi can cai TIA Portal vi phan mém nay

d3 bao gdbm ca moi trudng lap trinh cho PLC va thiét ké giao dién HMI

o Uu diém:

« Tinh 6n dinh cao.

« NgOn ngit lap trinh don gian.

« Mach dién diéu khién véi PLC gon nhe, dé dang bao quan va stra chixa.

. C6 thé dé dang giao tiép vai may tinh théng qua cong Ethernet.

« Kha nang chéng nhiéu tét.

. Do tin cay cao.

« Duoc hd trg nhidu vé giao tiép truyén théng mang may tinh va man hinh
giam sat va thu thap dir liéu trén WINCC.

« Nhwoc diém: Gia thanh phan cang cao.

« PLC (Programmable Logic Controller).

« La mot bo diéu khién Logic co thé lap trinh duoc. Hién nay co rat nhiéu
hdng san xuat PLC nhu Siemens (Puc), Omron (Nhat Ban), Mitsubishi
(Nhat Ban) va nhiéu nha san xuét khac nita. Dé 1ap trinh cho PLC thi ¢6
cac ngon ngtr lap trinh Ia LAD (Ladder Logic — dang hinh thang), FBD
(Function Block Diagram — Khéi chitc ning), STL (Statement List — liét
ké 1énh), dugc ua chudng nhat c6 1§ d6 1a LAD vi n6 don gian va dé hiéu.

PLC s& nhan c4c tin hiéu ¢ ngd vao va dua vao cac thuat toan diéu khién



do ngudi ding lap trinh bén trong PLC dé xuat ra cac tin hiéu & ngd ra co
tac dung diéu khién cac thiét bi khéc.

Céu tric bén trong PLC duoc thé hién trong hinh 2.11 gém ¢ :

Bo nhé chuong trinh RAM, ROM.

Mot bo vi xtr 1y trung tam CPU, dung dé xir Iy c&c thuat toan.

Cac module tin hiéu vao ra.

PLC duoc cau tric thanh cac module nén dé& dang thay thé, ma rong khi
c6 nhu cau. Ngoai ra PLC con ¢6 kha ning chéng nhiéu tét, 1a sy lva chon

hang dau trong méi trudng céng nghiép.

Nguf:’m
/ | \
NGO VAO BOXULY NGO RA
> TRUNG TAM >
(INPUT) (CPU) (OUTPUT)
M
BQ NHO

Hinh 2.11: Cdu tric PLC.
Ung dung:
PLC duogc Gng dung nhiéu dé diéu khién may bom, 1o nhiét, dong co
trong cac hé théng bang tai, thang may hoic céc day chuyén san xuat

trong cong nghiép.



CHUONG III : COSO LY THUYET

3.1 Phan tich cac hé thong luu trir hién nay
3.1.1. Lwru trir hang hda truyén théng
Tat ca nhitng cong doan nhu nhan hang va lay hang déu duoc 1am tha cong
bang nhing xe nang dé van chuyén hang hoa .
. Uu diém
- Chi phi dau tu khong cao
- Hé théng van hanh don gian
- [t bao tri bao dudng
« Nhuoc diém
- Chi phi van hanh cao
- Thoi gian luu trir hang chua t6i wu

- BJ tin cay chua duoc cao

Hinh 3.1: Luu trit hang héa truyén théng



3.1.2 Lwu trir hang héa théng minh
La hé théng st dung nhiing cong nghé may méc nham phuc vu qua trinh
Iuu trit va lay hang héa mot cach nhanh chong hon khi lam tha cong.
3.1.2.1 Liru trir hang hoa thong minh bing bing ta
La hé théng str dung nhimg bang tai c6 dit nhimg con lin bén dudi va sé
dugc nhitng cam bién nhan biét va tinh toan dé dwa tra 16 trinh phl hop dé diéu
chinh nhimg banh lan t6i vi tri phdl hgp dé nhan vién cét g .
. Uudiém
- C6 tinh co dong cao va linh hoat
- Chi phi van hanh thap
- Giam duoc thoi gian lam viéc
- C6 @0 tin cay cao
- Ning sut 1am viéc ting
. Nhuoc diém
- Chi phi dau tu cao
- Van phu thugc nguoi cat va liy hang

- Chi phi bao dudng cao

o

Hinh 3.2: Luu trir hang hoa théng minh bang bding tdi



3.1.2.2 Luu trit hang hda thong bing robot

Puoc cau thanh thir nhitng xi lanh smc dé gap , nang ,ha dé dat vao dung vi

tri kho va lay ra duoc diéu khién thdng qua Wincc va cap tin hiéu bing PLC ,

thong qua nhitng dong co dong co budc dé van chuyén dén vi tri da dinh .

Uu diém

Van chuyén lay hang khdng can su can thiép cua cong nhan
Ti wu hoa thoi gian 1am viéc

Giam chi phi van hanh

Do tin cay cao

Nhuoc diém

Chi phi dau tu cao

Chi phi bao duong cao



Hinh 3.3: Luu trit hang héa théng minh bang robot

3.2 Chuyén giao dir liéu

Ethernet 1a mot cdng nghé mang cuc bo nhiam giao tiép truyén thong tin
gitta cac may tinh. Trong luan van nay thi cap Ethernet duoc dung dé két noi
gitta may tinh va PLC S7-300 nham truyén nhan théng tin gitra hai thiét bi nay.
Ethernet st dung cap xoan d6i va cac lién két sqi quang hoc giup ting toc do

truyén dit liéu hon so véi phién ban truée d6 cua no la sir dung cap dong truc.

10



- i\ﬁ
'e(}i"

Hinh 3.4: Cép két nbi Ethernet

Internet cap quang (viét tat 1a FTTH) 1 tén goi vé dich vu vién thong bang

théng rong bang cép quang duoc két ndi téi tan nha khach hang. Khi lap dat
Internet cap quang, khach hang dwgc truy nhap internet toc do cao va sir dung
cac ung dung nhu: dién thoai, Tivi, game, hop hoi nghi...

S¢ di goi 1a FTTH do day 1a tén goi caa chat lidu 1am nén soi cap quang.
Cap quang mang nhiéu wu diém cho khéach hang khi lya chon va st dung nhu:
tdc d6 truyén nhanh hon, chi phi ré hon. Chua ké téi khi s dung FTTH, khéch
hang c6 thé dung duodng truyén téc do 16n va s dung nhiéu dich vu trén 1
duong truyén duy nhat. Khach hang vira tiét kiém dwoc chi phi cho trang thiét bi

vira duoc sir dung nhitng goi cudc chat luong hon va duong truyén 6n dinh.

11



CHUONG IV:THIET BI VA PHAN MEM

4.1 Thiét bi
4.1.1 Pong co buéc

La mot loai dong co dién dong bo bién doi cac tin hiéu xung roi rac thanh
cac chuyén dong goc quay. Pong co budc hoat dong quay theo timg budc nén
c6 d6 chinh xac rat cao vé mat diéu khién. Chinh vi tinh chat d6 nén n6 duoc
tng dung nhiéu trong nganh tu dong hoa, nhat 1a trong cac tng dung can phai
diéu khién chinh xéac vi tri cua hé théng nhu diéu khién vi tri cia tay nang trong

hé thong bai gitr xe 6 t6 tu dong.

Hinh 4.1: Mt sb loai dong co budc phé bién

Nguyén ly hoat dong dong co buéc khong quay theo cac co ché thdng
thuong, bai vi Step motor quay theo tirng budc mot, cho nén né co mot d6 chinh
xac cao, dac biét 1a vé mat diéu khién hoc.

DPong co motor budc 1am viéc nho vao hoat dong cua cac bo chuyén mach
dién tir. Cac mach dién tir ndy s& dua cac tin hiéu cua Iénh diéu khién chay vao
stato theo sd thi tu 1an luot va mot tan sé nhat dinh.

Tong sb6 goc quay cua ting con rotor twong tng voi sé lan ma dong co
duoc chuyén mach. Bong thoi, chiéu quay va tée do quay caa con rotor con phu

thudc vao sb thir tu chuyén doi ciing nhu tan sé chuyén doi cua né.

12
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DPong co budc 1am viéc nho vao hoat dong caa cac b chuyén mach dién tu

Hién nay, c6 4 phuong phap dé diéu khién dong co budc dugc sir dung phd
bién nhat, o 1a:

Diéu khién dong co budc dang soéng (Wave): Pay 1a phuong phap diéu
khién cap xung cho bo diéu khién, hoat dong lan luot theo dung thi ty nhat dinh
cho tirng cuon day pha.

Piéu khién dong co budc du (Full step): Pay 1a phuong phap diéu khién
cap xung cung luc, dong thoi cho ca 2 cudn day pha dugc sap xép ké tiép nhau.

Diéu khién dong co ntra bude (Half step): Chinh 13 phuong phap diéu khién
két hop ca 2 phuong phap diéu khién dong co dang song va diéu khién dong co
budc du. Khi diéu khién dong co theo phuong phap nay thi gia tri ciia goc budc
nho hon 2 1an va sb budc cua dong co budc cling s& ting l1&n 2 1an so V6i
phuong phap diéu khién bang dong co budc du. Tuy nhién, phuong phap diéu

khién nay cé bd phat xung diéu khién vé cling phuc tap.

13



Piéu khién dong co vi budc (Microstep): Pay 1a phuong phap méi, chi
duoc &p dung trong qué trinh diéu khién dong co budc. Tir d6, cho phép dong co
buéc dung lai va dinh vi trong khoang vi tri nira budc chinh gitra 2 bude du.

Uu diém d& thay cua phuong phap nay chinh 13 dong co c6 thé hoat dong
hiéu qua véi goc bude nho va do chinh xéac rat cao. Do xung cap cua dong co co
dang sdng nén may s& hoat dong ém hon, han ché duoc cac van dé cong huong
lwc mdi khi dong co hoat dong.

Niam duoc nhitng wu - nhuoc diém cua dong co budc s& gidp cho ching ta @ng
dung loai dong co nay vao trong san xuat mot cach tét nhat, dem lai gia tri kinh
té cao. Vay, wu - nhuoc diém cua dong co budc hién nay co gi dang ban?

Uu diém “dang dong tién bat gao” cua dong co budc doé la:

« Step Motor c6 wu diém dau tién 1a kha ning cung cip md men xoan cuc
l6n, dac biét 1a o dai van toc thap va van toc trung binh.

« Mot “diém cong” nira ctia dong co budc trén thi trudong hién nay dé 1a nd
kha bén, gia thanh san pham ciing twong d6i thap, do d6 viéc mua ban,
trao ddi cling kha thuan tién, khong gap bat ky mot tré ngai nao. Khong
chi ¢ vay, viéc thay thé dong co budc trong qua trinh san xuit ciing

tuong dbi dé dang.

%

STEPPER MOTOR

14



Step Motor ¢6 uu diém dau tién 1a kha nang cung cap md men xoan cuc 16n
Nhuoc diém cia dong co budc:

. Motor Step hay xay ra cac hién twong kho chiu, chiang han nhu bi truot
bude. Ly do duoc biét dén d6 1a vi luc tir yéu hay d6i khi con do ngudn
dién cap vao dong co khong du.

« Mot “diém trir” nira do 1a trong qua trinh hoat dong, dong co Step Motor
thuong gay ra tiéng 6n ao kho chiu va cé hién tuong dong co bi néng dan
lén. Vé6i nhimg dong co Step Motor thé hé mai thi d6 dn va hién tuong
néng cua dong co di dugc giam di dang ké.

« Khéng nén sir dung dong co Step Motor cho cac thiét bi may moc doi hoi
tdc do cao.

Pong co budc hién nay di va dang dwoc tng dung rat nhidu va ngay cang
phd bién, cha yéu 14 trong diéu khién chuyén dong ky thuat sé cua cac dong co.
N6 duoc thuc hién boi cac [énh di dugc ma hod tu dong dudi dang sb.

Ung dung ddéng co budc trong nganh cong nghiép tu dong hod, dic biét 1a
dbi véi céc thiét bi may moc can phai c6 sy chinh xac. Chang han nhu céc loai

may moc cong nghiép hién dai, gilp phuc vu cho qua trinh gia cong co

khi nhu: May cat cdng nghé plasma CNC, may cit cong nghé CNC laser,. ..

Ung dung dong co budc nhiéu nhat trong nganh céng nghiép tu dong hoa

15



« Ngoai ra, trong linh vyc cong nghé may tinh, dong co budc Step ciling
duoc st dung trong cac loai 6 dia ctiing hoac 6 dia mém, tham chi 1a ca
may in,...

« Trong linh vuc an ninh bao mat, dong co budc chinh 1a mot san pham
giam sat méi, dem lai tién bo vuot troi cho nganh an ninh.

. Trong linh vuc té, dong co budce dugc st dung dé san xuat may quét y té,
may ldy mau, tham chi con cé bén trong may chup anh nha khoa k§ thuat
sb, nhitng chiéc bom chat 16ng, mit na phong doc va cac loai may moc
phan tich mau mau.

« Trong linh vuc dién tir tiéu dung, ddng co budc duoc dung trong qua trinh
ché tao may anh, dem lai chuc nang 1ay nét chinh xéac va sac sao cho may
anh, dong thoi c6 chic ning thu phong cac loai camera ky thuat sé tu
dong hay céac loai may in 3D.

4.1.2 Xi lanh khi nén

Xilanh khi nén (con goi la xilanh khi/ben khi nén) la mét thiét bi co hoc
duoc van hanh bang khi nén. Xilanh khi nén 12 mét dang caa van khi nén.

Pé thyc hién hoat dong caa no, xilanh khi nén c6 kha ning chuyén hoa
ning lwong khi nén thanh dong nang. Nho vay da khién céc piston cua thiét bi
chuyén dong theo hudng mong mudn, qua dé lam cho thiét bi hoat dong.

Nguyén li hoat dong: Khi khong khi dugc nén vao trong xilanh théng qua
mot dau piston va theo d6 chiém khong gian bén trong xilanh va lam cho piston
di chuyén, kéo theo xilanh trugt di theo huéng truc cua xilanh. Khi hét hanh
trinh, xilanh lai day khi nén ra ngoai tiép tuc vong tuan hoan. Nhd vy da sinh ra

cong, diéu khién thiét bi bén ngoai.
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CAu tao:
« Théantru (Barrel)
. Tierod
« Piston
« Truc piston (piston rod)

. Céc 15 cap va thoét khi (Cap-end port va Rod-end port)

cong duoi x1 lanh

dua xi1 lanh

Hinh 4.2: Cdu tgo xilanh khi nén
Phan loai: Trén thi truong c6 rat nhiéu loai xilanh khi nén khac nhau vé hinh
dang, kich thudc, chirc nang nhung ching thuong dugc phén thanh 2 loai nhu
sau.

« Xilanh tac dong don (Single Acting Cylinder/SAC): la loai xilanh ma
st dung khi nén cua khong khi dé dich chuyén xylanh theo mot hudng
nhat dinh.

« Xilanh tac dung kép (Double Acting Cylinder/DAC): la loai
xilanh day khi nén hai huéng hanh trinh di chuyén.

4.1.3 Van dién tur khi nén
Van dién tir khi nén (van dao chiéu) 1a loai thiét bi co cau chinh huéng c6
nhiém vu diéu khién dong khi nén di qua van, chu yéu bang cach déng mo

hay di chuyén vi tri dé thay d6i huéng caa dong khi nén. Hiéu don gian khai
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niém nay 1 van dién tir khi nén 1a mot loai thiét bi dung dé dong ngat khi nén

va diéu chinh hudng di ctia khi nén ti céc thiét bi st dung khi nén.

Hinh 4.3: Van dién tur khi nén

- Pneumatic solenoid valve(van dién tur khi nén) thuong la loai van sitr dung
dién ap dé dong mo diéu khién van. Pién 4p thuong st dung 12 loai van dién
tur khi nén 220V, van dién tir khi nén 24V, van dién tu khi nén 12V.

- Trong hé thong khi nén ngdy nay van dién khi nén twong duong véi ro le
diéu khién dién trong céac hé thong tu dong hoa. Thay vi phan phdi dong dién
nhu ro le thi van dién tir khi nén chiu trach nhiém phan phéi khi nén dén céc
xi lanh , bo truyén dong va voi phun.

- Trong mot hé théng khi nén co rat nhiéu phan tir dién khi nén, mdi phan
tr ¢4 cau tao va nguyén ly hoat dong khac nhau. Van dién tir khi nén hay van
diéu khién dién tir ciing 1a mot phan tar quan trong trong hé thong khi nén.
Nhu vy chiing ta can nam duogc Kién thae dé diéu khién, thiét ké, va lua chon

san pham phu hop va tt hon.
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- Véi Solenoid Valve cau hinh hoic kiéu van cho ching ta biét dugc cach
thire khi nén két hop véi thiét bi va khi nén di qua van nhu thé nao sé thé hién
trén so d6 dugc V& trén than van. Cu hinh ndy anh huéng manh téi thiét bi st
dung va loai van dang dugc diéu khién khi nén, chinh vi vay viéc lya chon
loai van dién tir dé sir dung cho hé théng 1a mot viéc vo clng quan trong, né
lién quan dén sb cira va vi tri, luu lwong cua khi nén di qua thiét bi. Bé hiéu rd
van dé nay ching ta doc tiép cac phan tiép theo dudi bai viét nay.

4.1.4. Cam bién

Cam bién quang tén tiéng anh Ia Photoelectric Sensor 1a t6 hop cua cac linh
kién quang dién. Khi tiép xuc voi anh sang ching sé thay doi trang thai. Cam
bién quang str dung anh sang phat ra tir bo phan phat dé phat hién su hién dién
cta vat thé. Khi ¢ su thay doi & bo phan thu thi mach diéu khién cta cam
bién quang s& cho ra tin hiéu & ngd OUT. Cam bién quang la thiét bi dong vai
tro rat quan trong trong linh vuc cong nghiép tu dong hda. Néu khdng c6 cam

bién quang thi khé ma co duoc tu dong hoa, giéng nhu lam viéc ma khong

nhin duoc vay.

Cam bién quang dién duogc tao thanh tir cac linh kién quang dién. Khi co

anh sang thich hop chiéu vao bé mat caa cam bién quang, chiing s& thay d6i tinh
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chat. Tin hiéu dién tao ra 1a nho hién tuong phét xa dién tar bién doi tir tin hiéu

quang, tir @6 cam bién s& tac dong ngd ra dé dua tin hiéu dé vao PLC.

Cam bién quang duoc phan loai nhu sau:

Cam bién quang thu phat

Cam bién quang phan xa guong

Cam bién quang khuéch tan

CAu tric ctia cam bién quang gom 3 thanh phan chinh:
B6 phat sang.

B thu sang.

Mach xtr ly tin hiéu ra.

Nguyén ly hoat dong:

Trang thai khéng c6 vat can : Cam bién phat anh sang va cam bién thu anh
sang. Phat va thu anh sang lién tuc véi nhau
Trang thai c6 vat can : Cam bién phét van phét anh sang. Nhung cam bién

thu anh sang khong thu duoc anh sang (bi vat can che chin)

N
\

Nguyén Iy hoat dong cam bién quang thu phét doc lap

Emitter Receiver

Ung dung ctia n6 1a dung dé phat hién céc vat thé tir xa vi du nhu phat hién

xe d4 c6 trong bai gilt xe chua hodc 1a kiém tra thir vat da duoc di qua trong

bang chuyén hay chua. Cam bién quang duogc sir dung rat nhiéu trong cac tng

dung tu déng hoa.
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Hinh 4.4: M4t sé logi cam bién quang théng dung

% Lua chon cam bién:

Hién nay trén thi truong c6 ban rat nhiéu loai cam bién quang, cam bién
hdng ngoai phat hién vat can tir 5V-24V, gia thanh ciing twong tu nhau, ¢ ang
dung giéng nhau la dé phat hién can. Trong dé tai ndy nhém em sir dung cam
bién hong ngoai phat hién vat can E3F-DS10C4. C6 thé str dung loai cam bién
quang khac cting duoc.

Thong s6 ky thuat:

- bién ap: 5vDC
- Dong 100mA

- PauraNPN

- Két ndi:

+ Day mau nau: néi ngudn 5VDC

+ Day mau xanh: néi GND

+ Day mau den la day tin hiéu thuong mo NPN, ndi vao ngd vao cia PLC.

- Khoang cach: 3-30cm, c6 thé diéu chinh duoc qua bién tré gan trén cam
bién.

- C0 led hién thi ngd ra mau do.

21



Hinh 4.5: Cam bién hong ngoai phat hién vat can E18-DSONK
4.1.5 relay trung gian
La thiét bj duoc cau tao tir nam cham dién va cac hé thng tiép diém dong cat.
Puoc tng dung rat nhiéu trong nganh dién tir, thuong xuat hién trong céc ta dién
va cé&c hé thong may mac cong nghiép. Hién nay trén thi truong c6 cac loai relay
duoc sir dung trong cac ing dung khac nhau.
Relay dién tir 5VDC.

Hinh 4.6: Relay di¢n to 5VDC
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Hinh 4.7: Relay trung gian 5VDC 6 chan

bién tro 1a mot linh kién dién tir cd cong dung dé hiéu nhat 1a dé giam

dong dién chay trong mach (han ché cuong d6 dong dién). Pay ciing 1a cau tra
loi cho nhiéu ngudi khong biét resistor 1a gi. Trong tiéng Anh, resistor 1a dién

tro.

4

Hinh 4.8: bién tr&

C4u tao cua relay trung gian gém co:

- Cudn hat: Pay thuc chat 12 mot nam cham dién, khi co dién thi s& hat
thanh tiép diém dé chuyén tin hiéu NO thanh NC va nguoc lai.

- Mach tiép diém: Bé dong cat tin hiéu cac thiét bi tai véi dong nho va duoc
cach ly vai cudn hat.

« Nguyén ly hoat dong:

Trang thai cta relay khi chua c6 nguén dién tac dong vao cudn hat:
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Ino
5

OFF

COIL

(1) DG &
12-volt

-

POLE

Hinh 4.9a: Nguyén ly hoat dong cua relay

Trang thai cua relay sau khi c6 ngudn dién tac dong:

) o

Z Z

o> @ o0
N ON
= &=
@) 8z
&) ks
@

\ POLE ]

Hinh 4.9b: Nguyén ly hoat dong cua relay
4.1.6 Driver cho dong co budc.
e Mach driver dong co budc TB6600.
Uu diém:
- CO vé ngoai dep va chuyén nghiép.
- CO6 hop bao veé.
- C06 san cac domino gidp cho viéc dau day duoc dé dang hon.
- C6 thé mac ndi tiép dién tro c6 gid tri 2k Ohm vao chan PTO cua PLC dé c6 thé
diéu khién dugc dong co budc bang PLC.
- C06 thé dé dang chinh dong dién cho dong co budc bang cac cng tic cd san trén
driver, rat tién loi va dé dang.
Nhuoc diém: co gia thanh dat hon céc loai driver khac nhung sé tién chénh

Iéch 1a khong qua Ion.
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Thong s6 k¥ thuat ciia mach driver TB6600:
Ngudn dau vao 1a 9V — 42V. Nhém em sir dung ngudn 12VDC.
Dong cap téi da: 4A.
Ngd vao co cach ly quang, toc do cao.
Co tich hop do qua dong, qua ap.
Can nang: 200g.
Kich thudc: 96*71*37mm.
N&i day cho driver TB6600:
DC+: Néi vé6i ngudn dién tir 9 — 12VDC.
DC-: N&i véi dién &p am caa nguon.
A+ va A-: Noi vao cap cudn day caa dong co budc.
B+ va B-: N&i vao cap cudn day con lai ciia dong co budc.
PUL+: Tin hiéu cap xung diéu khién toc do (+5V) cho TB6600. Khi str dung tin
hiéu +5V thi ta noi truc tiép. Con khi sir dung tin hiéu cap xung nhu PLC la
+24V thi ta s& can phai mac ndi tiép véi mot dién trg cé gia tri 1a 2k Ohm va néi
vao chan nay.
PUL-: Tin hiéu cap xung diéu khién téc do (-) cho TB6600.
DIR+: Tin hiéu cap xung dao chiéu (+5V) cho TB6600. Mac day twong tu nhu
chan PUL+ néu tin hiéu diéu khién 1a +24V.
DIR-: Tin hiéu cip xung dao chiéu (-) cho TB6600.
ENA+ va ENA-: Tin hiéu cho phép.

t@CGQG 000000

Hinh 4.9c: Mach driver dong co budc TB6600
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- Céach két ndi th6600

Q0.2 N
Qo.1 E

Q0.0 B
3M E
3L+ B

PLC S$71200

(B

QOVYL9I

m 5. TB6600

O O
+5VDC OV

Hinh 4.9d: Mach driver dong co bugc TB6600 két ndi PLC
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4.2 Phan Mém

4.2.1 Tia Portal V16
TIA Portal viét tit cua Totally Integrated Automation Portal 1a mét

phan mém téng hop cuia nhiéu phan mém diéu hanh quan Iy tu dong hoa, vdn
hanh dién cua hé thang. C6 thé hiéu, TIA Portal 1a phan mém ty dong hoa dau

tién, c6 sir dung chung 1 mdi trudng nén tang dé thuc hién céc tac vu, diéu khién

hé thong.

SIEMENS

it

9]
il

1T
ititi

sty

i |
N |

TIM HIEU VE
TIA Portal

TIA Portal duoc phét trién vao nam 1996 bai cac ki su ciia Siemens, no

cho phép nguoi ding phét trién va viét cac phan mém quan ly riéng Ié mot cach

nhanh chéng, trén 1 nén tang théng nhat. Giai phéap giam thiéu thoi gian tich hop

cac tng dung riéng biét dé théng nhat tao hé thong.

- TIA Portal - Tich hop tw déng toan dién 1a phan mém co s& cho tat ca cac

phan mém khac 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 cung 1 co so dit
lidu, tao nén tinh théng nhat, toan ven cho hé théng tng dung quan ly, van hanh.

- TIA Portal tao méi truong dé dang dé lap trinh thuc hién cac thao tac:

- Thiét ké giao dién kéo nha théng tin d& dang, véi ngén ngit hd tro da dang.

- Quan ly phan quyén User, Code, Project tong quét.
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Thuc hién go online va Diagnostic cho tat ca céc thiét bi trong project dé xac
dinh bénh, 15i hé thong.

Tich hop mé phong hé théng.

D& dang thiét 1ap cau hinh va lién két gitra cac thiét bi Siemens.

Hién tai phan mém TIA Portal c6 nhiéu phién ban nhu TIA Portal V14,TIA
Portal V15, TIA Portal V16 va mai nhat 1a TIA Portal VV17. Ty theo nhu cau sir
dung ma nguoi dung s€ lua chon cai dat TIA portal phién ban twong tng.

TIA Portal la thuat ngir quen thugc dugc ng dung trong cac linh vuc tu dong
hoéa, tich hop nhiéu phan mém phd thong khac nhu: HMI, PLC, Inverter cta
Siemens. Phan mém TIA Portal ¢4 nhitng wu va nhuge diém trong van hanh hé
thdng tu dong hoa.

Uu diém:

Tich hop tat ca cac phan mém trong 1 nén tang, chia sé co sé dir liéu chung dé
dang quan ly, thdng nhat cau hinh. Giai phap van hanh thiét bi nhanh chong, hiéu
qua, tim kiém khac phuc sy ¢ trong thoi gian ngan.

Tat ca cac yéu td: bo 1ap trinh PLC, man hinh HMI dugc 1ap trinh va cau hinh
trén TIA Portal, cho phép cac chuyén vién tiét kiém thoi gian thao tac, thiét 1ap
truyén thdng giitra cac thiét bi. Chi véi 1 bién sb cua bo lap trinh PLC dugc tha
vao man hinh HMI, két ndi duoc thiét 1ap ma khong can bat ky thao tac Iap trinh

nao.
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- Han ché: Do tich hop nhiéu phan mém, co s¢ dir liéu hé thdng 16n nén dung

lirong bg nhé khong 16. Yéu cau ki thuat cao cua nguoi lap trinh, quan ly, ton

nhiéu thoi gian dé 1am quen st dung.

Cac thanh phan trong bo cai TIA Portal

Phan mém TIA Portal dugc Siemens phat trién véi nhiéu thanh phan giap ngudi

ding quan ly, 1ap trinh PLC, HMI hiéu qua. Cac thanh phan cé trong b TIA

Portal:

1.

Simatic Step 7 professional va Simatic step 7 PLCSIM: Giai phép lap
trinh va mé phong PLC S7-300, S&-400, Simatic S7-1200, Simatic S7-
1500...

Simatic WinCC Professional: Pugc dung dé 1ap trinh man hinh HMI, va
giao dién SCADA.

Simatic Start Driver: Puoc 1ap trinh ciu hinh Siemens.

Sirius va Simocode: Thiét 1ap cau hinh va chuan doan 13i linh hoat.

Piéu khién chuyén dong don truc va da truc véi hd tro Scout TIA. Thu
vién Simatic Robot day du dit liéu cho phép ngudi ding thiét 1ap cau hinh

va hé théng nhanh chong.

Bao mat 1ap trinh PLC véi TIA Portal hiéu qua

Bao mat project trong lap trinh PLC S7 véi TIA thuc hién cac thao tac:

Vao phan “Security settings”, chon “setting” chon “Protech project” dé thiét

lap password cho Project.
Thiét 1ap bao mat cho PLC vai TIA Portal: Thuc cai dat trong cau hinh

Hardware ctia PLC. Nguoi dung chon Protection & security, tiép tuc

chon Access Level. Trong do:

1. Full access: Ung véi khdi bao mat ma ai ciing c6 thé doc va viét ma

khéng can password.

2. Read Access: Bao mat phan viét cho PLC, can c6 password. HMI

va SCADA hay user doc duoc chuong trinh khong can password.

3. HMI access: Bao mat phan read va write cua PLC can c6 Password. HMI

va SCADA doc khdng can Password.
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_ “1”,
_ “2”,
.
_ “3”,
_ “4”,
.
_ “5”,
.
_ “6”,
_ “8”,
.
_ “9”,

No Access: Tat ca cac (tng dung truy xuit vao PLC déu can Password.

Totally integrated Automation
e PORTAL

Foreies srwwpion (]

9 Properties

el il |

> _ Information

Tén ctia chuong trinh luu ban dau

Device configuration: Cau hinh thém phan cting

Main [OB1]: Noi viét chuong trinh OB1

Download tat ca cau hinh phan cting va phan mém cho PLC S7-1200
Upload tat ca cau hinh phan cing va phan mém cho PLC S7-1200
Diéu khién PLC Run - “7”: Biéu khién PLC Stop

Chte ning cai dat cac théng sé cia cdng mang

Cai dat dia chi ngd vao ra sd, tuong tr, bo dém tdc do cao. ..
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Hang duoc cam bién nhan dién s& dugc dua tir ddu bang tai dén cubi bang
tai , khi & cudi bang tai cam bién nhan dién va ngirng chay bang tai va & khu vuc
kho s& dugc nhan dién dé biét kho nao tréng va diéu canh tay dén vi tri cudi
bang tai dé gap hang vao vi tri trong va khi day hét kho hang thi tu khac hé
théng ngung hoat dong.

4.4 Lap trinh PLC

OB (Organization Block):

La khdi ham té chire ciia PLC, dugc hé diéu hanh goi theo chu ki va 14 giao dién
gitra chuong trinh va hé diéu hanh.

Céc khdi ham OB la khéi ham t6 chuc trong PLC S7 1200, géom mot s cac khdi
chinhs cac ban nén tap trung

— Program Cycle OB: Khéi vong quét chuong trinh duoc thuc hién khi PLC ¢
ché do RUN (vi dy: OB1)

— Startup OB: Khéi khai dong thuc hién 1 1an khi PLC chuyén tir ché do STOP
sang ché d¢6 RUN
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— Time delay interrupt: Khéi ngat thoi gian tré thuc hién sau mot khoang thoi
gian tré dinh trudc caa mét sy kién (khéi OB20 )
— Cyclic interrupt: Khéi ngét theo chu ky thuc hién cir sau mot khoang thoi gian
nhat dinh (vi du: OB30)
— Hardware interrupt: Khdi ngat phan cang thuc hién khi c6 su kién ngét dau
vao hoic ngit do Bo dém téc do cao (khbi OB40)
— Time error interrupt: Khdi ngat 13i thoi gian thuc hién khi c6 15i vé thoi gian
thuc hién vong quét cua PLC hoic khi xay ra 13i lién quan dén bo dinh thoi
Timer (khdi OB8O)
— Diagnostic interrupt: Khéi ngat chuan doan thuc hién khi c6 mot sé 16i phia
bén ngoai () xay ra (khoi OB82)
* FC (Function Block) :
La mot khdi ma ma thong thuong né thyc hién mét sy van hanh dic trung trén
mot hé thong cac gia tri ngd vao. FC luu trir cac két qua caa hoat dong nay trong
vung nhé
Mét FC c6 thé duoc goi nhiéu lan tai cac thoi diém khéac nhau trong mot chuong
trinh . Viéc sir dung nay lam don gian hoa su lap trinh caa cac tac vu.
Mot FC khdng c6 khdi ma di liu (DB) lién quan .FC str dung nhom dit liéu tam
thoi duoc st dung dé tinh toan. Dit liéu tam thoi khong duge luu lai.
* FB (Function Data Block):
Khéi ham FB 1a mot khdi ma st dung mot khéi dit lieu mau (DB) cho cac thong
sb va dir liéu tinh ctia nd. Cac FB c6 bo nhé bién duge dat trong khdi dit liéu DB
* DB (Data Block)
Khdi dix liéu ( DB) chuong trinh dé luu trix dit liéu cho cac khdi ma. Tat ca cac
khdi chuong trinh déu c6 thé truy xuét dit liéu trong mot DB toan cuc , nhung
mot DB mau thi chi luu trit dir liéu cho mot khoi ham (FB) dic trung.
Cac dir liéu duoc luu trir trong mot DB s& khong bi x6a khi thuc thi cua khbi ma
c6 lién quan két thic .

Dua trén phan mén Tia Portal ta s& tao ra cac khéi Function Block va dit

tén cac khdi 1a :
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+ Config DCB_vitri0
+ Config DCB_vitril
+ Config DCB_vitri2
+ Config DCB_vitri3

Nham muc dinh thtc hién dung cac yéu cau duoc dé ra, va ciing can tao

thém mot khéi Data block dé luu trit dit liéu va vi tri cua tay gap...

Khéi Main dung dé diéu khién thoi gian chay cac khéi Function Block.

Cau hinh phan cing diéu khién vi tri dong co budéc trén plc s7-1200

. Dau tién c4c ban tao 1 project méi sau d6 add cpu va chon dung

version dé cdu hinh phan cang cho chinh xéac. Sau d6 bam vao muc:

Technology object roi chon Add new objeck.

« O cta s6 mdi mé ra chon Motion control roi bam vao muc

TO_PositioningAxis roi chon phan Automatic roi bam OK

B Add new device
& Devices & networks
~ (8 PLC_1 [CPU 1214C DUDTDC)

» |3 Watch and force tables
» [ Online backups
» [ Traces
» [ Device proxydata
144 program info
&) PLCalarm test lists
» [ tocal module:
» ¥ Ungrouped devices
» 5@ Securitysettings
» 28 Crosz-device functions
» ‘4 common dats
» £ Documentation settings
» (@ Lang s

9 Card ReaderlUSB memory

Details view

Add new object

SIMATIC Ident
=
'S

4
A B C

SINAMICS

<

> | Additional information

& TO_CommandTable v

m
PLCopen motion control instructions.

v sl
9

4 Proper

13 102 10
Rack_0
<
[ General 3] Cross-references | Compile
Q| 1 |@)[ show all messages -
! Path Description

[V Add new and open

Cau hinh phan citng diéu khién vi tri dong co buéc trén plc s7-1200

« Sau d6 thi ¢ phan Technology Objects dd xuat hién thém muc

Axis_1[DB1], cac ban bdm vao Configuration roi chon General. Céac

ban chon PTO(Pulse Train Output) va don vi do & phan Positon Unit.
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avices |

=2|=
v Bazi = Q
| Projects A~ @ ) General
I Add new device Drive [x]
h Devices & networks ~ Extended parameters <9 Technology object - Axis
@ PLC_1 [CPU 1214C DUDUDC] Mechanics < e
Y oevice configuration Position limits <o -
Q! Online & diagnostics v Dynamics ]
» g5 Program blocks General (/]
v [§ Technology objects Emergency stop (/]
i ihiiiacily =| v Homing (] ’ }
Active (] -
Passive (]
¥ Commissioning i | S Umarre e Tachngicvabject -
Q) Diagnostics ¢ A SALL
» [ External source files
' Drive

» [ PLCtags

» L) PLC data types

» [ Watch and force tables

» (&g Online backups

» [ Traces O ProFidrive

» (i Device proxydata
45 Program info Unit of measurement

& PLCalarm textlists

» (@ tocal medules

‘4 Ungrouped devices

B@ Security settings

28 Cross-device functions

48 Common data

4

PTO (Pulse Train Output) Drive

(& PTO (Pulse Train Output)
() Analog dnve connection

[ Documentation settinas

Cdu hinh don vi diéu khién vi tri cia déng co buéc trén s7-1200

« Gid cac ban chuyén vao muc Drive dé cau hinh chan phat xung va

hudng chay cia dong co dong co budc, cac ban ciu hinh nhu hinh bén

dudi thi Q0.0 s& 12 ngd phat xung, con chon chiéu la chan Q0.1

E=l

v Basic parameters

General

":m Drive

r Extended parameters p—— P
Mechanics e
Positicn limits PTO signal : : : :

AI3IIIIIB0

¥ Dynamics Notor
General Eanl
Emergency stop p——
¥ Homing
Active Ready
Passive .
N
n
»
Hardware interface
Pulse generator: | Pulse_1 [+ f Device configuration

Signal type: | PTO (pulse A and direction B)

|2 [ Q0.0

Pulse output: |Axi:_1_PuI9e

E1lE1

100 kHz en-board output

Activate direction output

|2 Q0.1

ign output: |Axi:_‘l_Direction

[~]

Cdu hinh chdn phdt xung huwéng ddng co bwdc trén siemens s7-1200

. Tiép theo cac ban bam vao muc Mechanics dé ciu hinh do phan giai

ctia dong co budc va vit me. Thdng sé nhu dudi hinh c6 nghia 1 phat

1000 xung thi dong co quay 1 vong, 1 vong thi vit me s& di dugc

10mm
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Basic parameters

Mechanics

General
Drive

Ext eters
Mechanics
Position imits

¥ Dynamics

General

Emergencystop

¥ Homin 1{>] |34 12
9 PIJ-.:\.“) perinolor revOiudun: [|1IL0

Active

Load movement per motor revolution: | 10.0 mm |

AIIIIIIIINA0

Passive

Permitted direction of rotation: | Both directions v \

[} Invert direction signal

Cdu hinh d6 phan gidi déng co buréc va vit me trén plc siemens s7-1200

Sau khi cau hinh 3 phan néu trén vé co ban di hoan thanh, ¥ nghia cua nhiing
phan con lai nhu sau:
« Position litmits: 1a phan khai bao gigi han hanh trinh.
. Dynamics- General: cau hinh phan téc do ciing nhu thoi gian ting giam
toe
« Gynamics Emergency stop: khai bao phan dirng khan
« Homing: kich hoat tinh nang home.
=> C&c ban vui 10ng tham khao chi tiét trong manual cua plc dé tim hiéu thém
nhitng phan nay.
« Gio cac ban tién hanh download phan ctmg d3 config xudng plc bang
cach nhap chudt phai vao plc hién tai, réi chon Download to device roi
bim vao Hardware configuration roi ban tién hanh download phan

ctiing xudng plc
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4 Siemens - C:\Share\Share\CODE_TEST_PLC\Siemens\Project5\ProjectS

Project Edit View Insert Online Options Tocls Window Help

f B saveprojet & X 1 Tu X s ¥ G M N W E Y Goonline F cootiine g2 MW X 1) | H
Devices \
& = |2
v Basic parameters (] )
v ] Projects ~ General @ > Active
& Add new device Drive (]
g Dotk st v Extended parameters (]
PLC_1 [CPU 12147 Aeimamai Rdnchanics (] Digital input homing switch Approach/homing direction:
v g Input homing switch: @ Positive direction
% Online & diag Open AR
» [ Program bloc|  Open in new editor o - - (O Negative direction
v [ Technologyot  Open block/PLC data type F7 Lwp () Stibchanli
B Addnewol Y (] High level [l
4 i f homing switch:
v ¥ Ais_1[DB| 18 Copy CtrisC () Side of : ng switc
& Configy & ) O Top side
3 commi =
' | X Delete ol B ["] Permit auto reverse st HW limit zwitch @ Batim e
%/ Diagno  gename £2
» External sourd I
s " = Goto topology view >
» L@ PLCtags - A
- & Go to network view ¢
» L PLC data type{ Approach velocity:
» 53 Watch and oy 5
» [ig Online ba¥ Dawnload to device » Hardware apd Zcftware (only changes) ) ey 2000 mmis
STt Homing welciy
» & Goonline CrrleK Sorware reny es)
i Device proxyc 70 e | | O Cihmaaans | 200 mmi
24 Program info | % . d sy Splbware (&
&) PLC alarm texf & ONline & diognostic: e / s
» [ Local module! *%

Download config phan citng diéu khlen Vi tri xuOng plc siemens s7-1200

Commissioning diéu khién vi trf trén plc siemens s7-1200
Sau khi download xong phan config phan ctiing xuéng plc, cac ban tién hanh
thao tac kiém tra bang cach bdm vao Commissioning roi chon Active chon Yes,

bim thém Enable dé thuc hién Jog

rices R
2= M g
Axiz control panel
Projects -~ Axis control panel
W Add new device Command - Current values

i Devices & networks
1 PLC_1 [CPU 1214C DODC/DC)

Y Device configuration Activate master control (1400:000230) %

%/ Online & diagnestics

» ‘g Program block X l Do you want to use the master control to control the axis
v [ Technology object s s Axis_1?

ﬂ Add new cb;e(
Use of the master control can be dangerous for personz and machines.

This function is only suitable for commissioning, diagnostics and test

| purpazes. The function may only be used by authorized persoanel
4 External 2 b You can control the axis with the control panel as long a5 the control panel
; ’ has master control.
» g PLCtags

» L PLC data types ) L . _s A | 3ntrol the asis manusllyifthere iz 8 connection to your
» 5 Wetch and force tables Axis status ing devicelPC_ The connection is monitered cyclically. if no sign of
P ol e Mt Iz received from the programming device!PC during the manitoring
& Online backups time, master control is relinguished for security ressons.
» [ Traces
» T3 Device proxy dats The value of monitoring time depends on the applicstion. Uze a low time to

o :
3y Program info minimize risk

] PLCalarm textlists
» [ Local modules

I . Error message
i Ungrouped devices e .
g tme: 3000 ms
T Security settings -l
29 Crozsdevice functions al

4 Common data
) Documentation settings

& Languages & resources

& Version control interface | General | Cross-eferences | Compile

Online access = i i

2 > |1D] 1@ show ail messages 2 No.
Mails view

Message Gowo 7 Dete Time

'Q Properties |

Connection <0nﬁg\.u!>cn\u downloaded successfully. 6i212021 5:53:31PM

Commlsszomng diéu khién vi tri dong co buoc trén plc siemens s7-1200
Gid cac ban bam Forward thi s& thdy Q0.0 va Q0.1 sang tirc 1a dong co budc

chay téi, con bam vao Backward thi chi thay Q0.0 sang théi tirc 1a chay I0i. Néu

chay thanh cong tuc la ban da config thanh cong.
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[ Master control: ¥} Activate ‘ﬁ Deactivate Axis: o Enable 8 sable

Axis control panel
Axis control panel

Command = T<] Current values
mmis | Position: | 0.0 mm |
mmis2 J‘ Velocity: (66 7m?nfsi

‘OK

gl (s

s

|

|| Axis status

‘ Enabled Info message

| Homed i’:l'he master control of the axis control panel was
| “ | returned to the CPU because the axis control panel
| Ready [@ orive error was covered by another window.

| Axis error Restart required po— \

‘ |~ Confirm |

i Error message

|

KI5l

Jég dong co budc chay vj tri trén plc siemens s7-1200

Viét chuong trinh diéu khién dong co budc trén plc siemens s7-1200
Sau khi da config phan cang thanh céng cac ban thuc hién viét chuong trinh ¢
Program blocks Main nhu sau:
. Dau tién cac ban phai khoi tao dong co budc nhu hinh bén dudi, trong
d6 M1.0 1a bit kich hoat cho truc dong co budc bat dau hoat dong, Axis

chon tén truc da khai bao & budc trén.

%DB3
*MC_Power_DB"
MC_Power T
@)%
EN ENO
%DB1 9M1.3
"Axis_1" Axis Status —i " Tag_28"
WM1.0 1.4
"Tag_25" — Enable Error —"Tag_29"
StartMode
StopMode -

Lénh khai tao truc dong co buoc trén plc siemens s7-1200
. Tiép theo c4c ban nhap cau lénh diéu khién vi tri trong d6i nhu hinh

dudi, trong d6 Distance 1a vi tri tuong d6i ban muén dong co buéc di
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chuyén, Velocity 1 tbc do di chuyén, Execute la chan kich hoat bt dau

di chuyen.
%DB2
"MC_
MoveRelative_
DB*
%MO0 1 MC_MoweRelative
"Tag_22" &%)
{ | EN ENO
Y%DB1 YMO 2
"Axis_1" Axis Done —i "Tag_23"
%M0.0 %O .3
*Tag_21" — Execute Error —i "Tag_24"
100.0 — pistance
10.0 — Velocity =

|énh diéu khién vi tri twong doi dong co budc trén plc siemens s7-1200

Va con rat nhiéu khac khéi khac ...

=> Theo nhu 1énh nay, dau tién cho M1.0 1én 1, sau d6 cho MO.1 1én 1, rdi
cho M0.0 1& 1 thi dong co dong co budc s& quay 10 vong dé di dugc 100mm
ung vai phat ra 10,000 xung.
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- Code phan mém

- - = ==

Main [OB1
‘M)aln: ?;opemes

Numbering  Automatic '

Title (Cy- Author Comment
cle)"
Version 0.1 User-defined ID |
Name Data type Default value Comment
w Input
Initial_Call Bool Initial call of this OB
Remanence Bool =True, if remanent
Temp
| Constant
Network 1:
%DB3
“timer_1"
%l0.3 TON
Twitri3" Time
N N o
T#8s — PT %MD2
ET— "timer1"
Network 2:
%DB19
e
%FC1 TON
“timer_1".Q "config DCB_vitri3" Time
V———-=n ENO N o—
T#1s —PT ET— T#0ms
Network 3:
%DB4
“timer_2"
%10.2 TON
“vitri2" Time
|} IN o
Ta#sds —PT %MD6
ET— "timer2"
Network 4:
%DB20
g
%10.3 %FC2 TON
“timer_1".Q “vitri3™ “timer_2".Q “contig DCB_vitri2" Time
I} i} /1 EN ENQ ———————————— N
T#1s~—PT
Network 5:
%DB5
“timer 3"
%01 TON
Titrit" Time
|t N a
T#6s — PT %MD26
ET— "time3"
Network 6:
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%DB21
e
%10.3 %102 %FC3 TON
“timer_2".Q "vitrig” “vitri2" “timer_3".Q “config DCB_vitri1" Time
it i} it 4 ENO IN Q
T#1s PT ET T#0ms
Network 7:
%DB6
“timer_4"
%10.0 TON
"vitrig" Time
I N a
T#6s —PT %MD36
ET— “timera”
Network 8:
%DB22
g
%10.1 %102 %10.3 XECA TON
“timer_3".Q “vitri1" “itri2" "vitrig" “timer_4".Q “config DCB_vitri0" Time
| | 1 | { | |} 4 N o
Ti#1s PT ET— T#0ms
Network 9:
%DB10
“timer_home"
TON
Time
IN a
T#is —PT %MDA2
ET— “timehome”
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Program blocks

config DCB_vitri3 [FC1]

Name config DCB_vitri3 Number 1 Type FC
Numbering Automatic
Title Author Comment
Version 0.1 User-defined ID
Name Data type Default value Comment
Input
Output
InOut
Temp
Constant
w Return
config DCB_vitri3 Void
Network 1:
%DB7
"MC_Power DB_1"
MC_Power
&%
p— EN ENO
%DB1 Status™* false
“Axis_1" Axis Error—4 lalse
%MO0.0
"Tag 17"
—— |/l————Enable
+— StartMode
0~ StopMode -
Network 2:
“%DB8
"MC_Home DB 1"
MC_Home
&%
— EN ENO—————
*%DB1 Done—* false
“Axis 1" Axis Error—t falso
“timer_home".Q
| = Execute
%M17.0 0.0~ Position
"Tag_10" 0 Mode -
Network 3:
%DB9
“Mc_
MoveAbsolute
DB_1"
MC_MoveAbsolute
&%
— EN ENO———
%DB1 Done™ialse
“Axis_1"— Axis Error—tialse
%10.3
“diemketthuc1".Q “vitria”
— Pt i E
%M100.0 54MD400
Teg_t1" “Tag 20" Position
%MD300
%10.3 “Tag_18" " Velocity -
“timergapphoi”.Q “vitri3"
— P —————1—
%M10.7
"Tag 4"
"timervenha".Q
—r b—™/m--——
“%M50.2
"Tag 9"
Network 4:
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"timercuadiemket %I10.3
thuc™.Q vitri3" MOVE
— 1} Vi VA e —
“Data_block %MDA00
1".position(3] — i -zourr — "Tag 20"
%DB12
"diemketthuc1”
TON
MOVE L
EN — INQPT
“Data_block_ %MD300 T#s
1.velocityl1] —w  -zours — “Tag_18" ET
Network 5:
50.4 0.5 %Q1.1
“diembatdau™ “diemketthuc™ “bangtai”
/. 1S ——
0.5 %Q1.1
“diemketthuc” “bangtai”
IR
Network 6:
“timercuadiemket %103 %Q0.6
thuc".Q "vitrig" "xoay"
/ 15]
Network 7:
"Axis_ 1"Positi %Q1.0
xis. .oslilon “gapphol”
== 1S |——
DWord T { S|
“Data_block
1".position([3]
Network 8:
%Q1.0
"gapphoi” MOVE
— | EN —
“Data_block _ %MD400
1"position[2] — IN -3 OUT1 —"Tag 20"
%DB13
“timergapphol"
TON
MOVE Time
EN — INQPT —
"Data_block _ 2MD300 T#ls %MD60
1"velocity[1] — |y & ouT1— "Tag_18" ET — “timergap"
%DB15
g
TON %Q0.6
Time "xoay™
IN
T#is— pT
Network 9:
%DB16
“cambien™
. . %106 TON %Q0.5
Axis_1".Position “cambienlen™ Time "dayra"”
1 | { ]
| i | a NS —
T#1.55 —PT EE—T

1".position(2]
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%DB17

“cambienn™
%l0.7 TON %Q1.0
"cambienngang" Time "gapphoi™
N Q (R)
T#ls PT ET— T#0ms
Network 11:
%DB11
"gapphoitimer™
%01.0 TON
"gapphoi” Time
7, INQPT
T#ls — SLMDA6
ET — "gaptimer"
Network 12:
%Q0.5
“gapphoitimer".Q “dayra”
{R)
%DB18
"dayrar"
TON %Q0.7
Time “daylen”
IN a {al —
T#2s —PT ET —T#0ms
Network 13:
%10.5
“gapp "Q MOVE
i | Vi EN
“Data_block_ %=MD400
%103 1"position(1] wy & ouT1—"Tag_ 20"
"witri3"
11
17T %DB14
“timervenha™
TON
MOVE Time
EN — IN o
”Data_b_bd(_ %MD300 T#s PT %MD6&4
1"velocity[1] -y & oyr1—"Tag 18" ET  "venha"
Network 14:
%DB23
“timercuadiemket
thuc™
%10.5 TON
“diemketthuc" Time
IN Q
T#1s —PT ET— T#0ms
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config DCB_vitri0 [FC4]

Name config DCB_vitri0 Number 4 Type FC Lal
Numbering Automatic

Title Author [Comment \ Fa
Version 0.1 User-defined ID
Name Data type Default value Comment

Input

Output

InOut

Temp

Constant
w Return

config DCB_vitri0 Void
Network 1:
%DB7
"MC_Power DB 1"
MC_Power
&%
—— EN ENO
%DB1 Status™ 1alse
"Axis 1" Axis Error— false
%M0.0
"Tag_17"
— |/————Enable
1~ StartMode
0~ StopMode v

Network 2:
%DB8
"MC_Home DB 1"
— EN ENO—————
“%DB1 Done™! false
“Axis_1" Axis Error—t false
“timer_home".Q
— | : Execute
9%M17.0 0.0~ Position
"Tag_10 0 Mode -
Network 3:
“%DB9
"MC
MoveAbsolute
DB_1"
MC_MoveAbsolute
— EN ENO——
%DB1 Done™V1alse
"Axis_1" - Axis Error—tialse
%I0.0
"diemketthuc1".Q “vitri0"
— P Z Execute
%MWO.P %MD400
"Tag 1 "Tag_20" - Position
%MD300
%10.0 "Tag 18" Velocity -
“timergapphol”.Q ~virlo”
— P ——+—
%M10.7
"Tag_4"
Network 4:
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“timercuadiemket %40.0 %Q1.0
thuc".Q “virio” “gapphoi” MOVE
— 1t Vi % BN — e ——
“Data_block_ %MD400
1".position(3] —y  -zoury — "Tag_20"
%DB12
“diemketthuc1”
TON
MOVE Time
EN INQPT —
“Data_block_ %MD300 THs %MD56
1"velocity[1] — iy .z ouTt "Tag 18" ET - "timerketthu
Network 5:
%10.4 %40.5 %Q1.1
“diembatdau” “diemketthuc" “bangtai”
/ -
%10.5 %01.1
“dlemketthuc” “bangtal”
|R!
Network 6:
“timercuadiemket %10.0 26Q0.6
thue".Q “vitrio” "xoay"
/ (s
Network 7:
“Axis 1" Positi %01.0
'Axis_1".Position “gapphoi"
== (S
DWord | 12k
"Data_block _
1".position[3]
Network 8:
%Q1.0
“gapphoi” MOVE
— It e
“Data_block_ %MD400
1"position[1] ~ N - OUT1 ~~'Tag 20"
%DB13
“timergapphoi”
TON
MOVE Time
BN — INQ PT "
"Data_block_ %MD300 T#1s D60
1".velocity[1] N < outt “Tag_18" ET ~ "timergap™
%Q0.6
“xoay’
N o— (R}l
T#0.5s — pT. ET— T#0ms
Network 9:
%DB16
“cambien™
: - TON %Q0.5
"Axis_1"Position Time "dayra”
D;;d N o sl —
Data_block_ T#1.58 ~gr ET—T#Oms
1".position[1]
Network 10:
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%DB17

"cambienn™
%10.7 TON %Q1.0
"cambienngang” Time "gapphoi”
N Q (R)
T#is PT ET— T#0ms
Network 11:
%DB11
"gapphoitimer”
%0Q1.0 TON
gapphoi” Time
e M_ INQPT
T#is % MDI6
ET “gaptimer"
Network 12:
%Q0.5
“gapphoitimer".Q "dayra™
IR}
Network 13:
%DB23
“timercuadiemket
thue™
%05 TON
“diemketthuc™ Time
IN Q
T#1s —PT ET— T#0ms
Network 14:
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config DCB_vitri1 [FC3]

config DCB_vitri1 Pro

Name config DCB_vitri1 Number 3 Type FC
Numbering Automatic

Title Author Comment \
Version 0.1 User-defined ID

Name Data type Default value Comment
Input

Output

InOut

Temp

Constant

w Return
config DCB_vitri1 Void

Network 1:

%DB7
"MC_Power DB 1"
MC_Power
&Y
— EN ENO
%DB1 Status™ ralse
“Axis 1" Axis Error— (alse
%M0.0
"Tag_17"
—— |/————Enable
1~ StartMode
0~ StopMode -
Network 2:
%DB8
“MC_Home_DB 1"
MC_Home =
&l
— EN ENO—
%DB1 Done™* false
“Axis 1" Axis Error— false
“timer_home".Q
— | # E
°%M17.0 0.0~ Position
"Tag_10" 0— Mode =
Network 3:
%DB9
"MC
MoveAbsolute
DB_1"
MC_MoveAbsolute
&%
— EN ENO——
%DB1 Done™1alse
"Axis_1"— Axis Error—tialze
610.1
"diemketthuc1".Q "vitrit"
%M100.0 %MD400
"Tag_1 "Tag_20" - Position
%MD300
%101 "Tag 18" Velocity -
“timergapphol”.Q it
%M10.7
"Tag_4"
Network 4:
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“timercuadiemket *%l0.1 %Q1.0
thuc".Q “vitri1” “gapphol* MOVE
— 1t Vi % ™ — o ——
“Data_block_ MD400
1".position(3] — iy zours — "Tag_20"
%DB12
“diemketthuc
TON
MOVE Time
EN — INQPT
“Data_block_ *%MD300 THs
1"velocity[1] — v .z oumt "Tag 18"
Network 5:
%10.4 %0.5 %0Q1.1
“diembatdau™ “diemketthuc"” “bangtai”™
/. 18 ___
%10.5 %01.1
“diemketthuc™ “bangtal”
[R]
| =
Network 6:
“timercuadiemket %0101 2%00.6
thuc".Q “vitri1 “xoay”
/. Is)
Network 7:
TP e %Q1.0
‘Axis_1".Position ~gapphoi”
1S}
1".position[3]
Network 8:
%Q1.0
“gapphoi” MOVE
— | F EN
"Data_block_ %MD400
1".position[1] — IN - OUT1 —“Tag 20"
%DB13
“timergapphoi”
TON
MOVE Time
BN =— INQ PT ——
"Data_block_ %MD300 T#is “MDE0
1velocity[1] — iy & oUT1— "Tag_18" ET -~ "timergap”
%DB15
g
TON %Q0.6
Time “xoay"
N Y -
THO.55 — pT ET— T#oms
%00.7
“daylen™
sh— o
Network 9:
%DB16
“camblen”
5 = %I10.6 TON %Q0.5
‘Axds_1"Position “camblenlen” Time “dayra”
= | S 1
owiord | e - "
“Dats black T#1.5s —PT ET
1".position[1]
Network 10:
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%DB17

“cambienn™
%l0.7 TON %Q1.0
"cambienngang” Time "gapphoi”
IN Q (R)
T#is PT ET— T#0ms
Network 11:
%DB11
“gapphoitimer™
%01.0 TON
"gapphoi"” Time
[ INQPT
T#ls — %.MD46
ET — "gaptimer”
Network 12:
%00.5
“gapphoitimer".Q “dayra”
(R)
%DB18
“dayrar"
TON %Q0.7
Time "daylen”
IN Q {al —
T#2s —PT ET — T#0ms
Network 13:
%DB23
“timercuadiemket
thuc™
%105 TON
"diemketthuc" Time
IN Q
T#is PT ET— T#Oms

Network 14:
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config DCB_vitri2 [FC2]
) DCB_vitri2 Properties

Name config DCB_vitri2

Number

ype

Numbering Automatic
Title Author |Comment
Version 0.1 | User-defined ID |
Name Data type Default value Comment
Input
Output
InOut
Temp
Constant
w Return
config DCB_vitri2 Void
Network 1:
%DB7
"MC_Power_DB_1"
MC_Power
&%
— EN ENO
“%DB1 Status™! (alse
"Axis 1" Axis Error— lalse
%M0.0
"Tag_17"
— Enable
{— StariMode
0 StopMode =
Network 2:
%DB8
"MC_Home DB 1"
MC_Home
&%
— EN ENO———————
%DB1 Done™* false
"Axis_1" Axis Error—t ialse
"timer_home".Q
— | et
%WM17.0 0.0~ Position
"Tag_10" 00— Mode -
Network 3:
%DB9
"MC
MoveAbsolute_
DB.9"
MC_MoveAbsolute
&%
— EN ENO———
%DB1 Done™Yialse
"Axis_1" - Axis Error—iialse
%10.2
“diemketthuc1".Q “vitri2"
[ Z &
%M100.0 “%MD400
"Tag_1” ~Tag_20" — Position
%MD300
%10.2 "Tag 18" Velocity =
“timergapphoi™.Q “vitri2”®
— P
%M10.7
"Tag_4~
"timervenha".Q
P '—
2%M50.2
"Tag_9"
Network 4:
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“timercuadiemket %10.2 %Q1.0
thue".Q “vitri2" “gapphoi”
— I} Vi 1 L
“Data_block_
1".position[3] — 1y
%DB12
“diemketthuc1”
TON
MOVE Time
E INQPT —_—
“Data_block_ %MD300 THs %ADS6
1".velocity[1] — v = ouTt "Tag 18" ET — "timerketthu
Network 5:
%10.4 %0.5 %Q1.1
“diembatdau” “diemketthuc" “bangtai”
/. I8}
%105 %011
“diemketthuc™ “bangtal”
[R]
Network 6:
“timercuadiemket %102 %Q0.6
thuc".Q “vitriz® “xoay”
/. |S)
Network 7:
~Asis_ 1" Posii %01.0
xis_1".Position ~gspphoi”
{8 p—
"Data_block_
17.position[3]
Network 8:
%Q1.0
“gapphoi” MOVE
— | ——&
“Data_block_ %MD400
1".position[2] — IN - OUT1 ~"Tag 20"
%DB13
“timergapphoi”
TON
MOVE Time
EN — INQPT —
"Data_block_ %MD300 Tals *0D60
1velocity[1] — iy & ouTi— "Tag 18" ET ~— "timergap™
%DB15
v
TON %00.6
Time “xoay"
N
T#0.5s PT
Network 9:
%DB16
“cambien™
oo e TON %00.5
‘Axis_1"Position Time "dayra”
o {sl —
"Data_block_ T#1 .58 T ET — T#Oms
1".position[2]
Network 10:
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%DB17

“cambienn”
%Q1.0
"gapphol™
Q (R)
ET— T#0oms
Network 11:
%DB11
“gapphoitimer™
%0Q1.0 TON
“gapphoi” Time
V——mapr
THls — “MDA6
ET — "gaptimer"
Network 12:
%00.5
"gapphoitimer".Q “dayra”
[R!
Network 13:
°0.5
“gapphoitimer”.Q "diemketthuc" MOVE
] | /1 ENO
T vi EN — ENC
"Data_block_ %MD400
%102 1.position[1]— iy & oyt1—"Tag 20"
“vitri2”
] 1
1F %DB14
“timervenha™
TON
MOVE Time
EN — ENG N o
"Data_block _ %MD300 T#1s —PT %MD64
1 velocity{1] — py & OUT1—"Tag_18" ET— "venha"
Network 14:
%DB23
“timercuadiemket
thue™
%I0.5 TON
"diemketthuc” Time.
N Q
T#Is —PT ET— T#0ms

Data_block_1 [DB2]

Data_block_1
Name ata_block_1 L 2 ype B
Numberin utomatic
Title uthor omment
Version 0.1 |User diD |
rit Le
N Data type Start value Retain A ible | - Visible in tpoint
HMI
from ble engi -
HMIOPC from neering
UA/Web M/
API PC
A/
eb
API
w Static
w position Array[1..3] of False True True True False
Real
position[1] Real 0.0 False True True True False
position[2] Real ~16500.0 False True True True False
position[3] Real -32000.0 False True True True False
w velocity Array[1..1] of False rue True True False
Real
velocity[1] Real 5000.0 False True True True False
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CHUONG V: KET LUAN VA HUONG PHAT TRIEN PE TAI

5.1. Két luan.

5.1.1. Nhirng mat da lam dworc:

- Pi xéc dinh duoc thiét bi can cho bai mé phong va mé hinh .

- Sir dung PLC dé ap dung vao tu dong hda c6 céng nghiép .

-Ung dung cam bién dé xac dinh dugc ddi twong dé can van chuyén.
5.1.2. Nhirng han ché, ton tai:

- Hé théng van hanh van chua dugc tron chu.

- Chua tinh toan dugc kinh phi khi san xuat cong nghiép .
5.2. Hwéng phét trién deé tai:

- Phét trién hon dé hudng dén 10T (internet of think) tat ca day chuyén dé
ty dong hda mot céch tét hon .

- Phét trién thanh mé hinh thuc té ¢é xuat khau cho cac cong ty.

- B6 sung HMI dé diéu khién , thém ta va lay san pham khi can thiét .

53



TAI LIEU THAM KHAO

- Tai liéu siemens S7 1200 ( Trung tdm tu dong hoa cong nghé PLCTECH ).

- Diéu khién dong co budc bang PLC s7 1200(control step with Plc s7
1200) (https://www.youtube.com/watch?v=g4G_31ZCshQ)

- https://ngophangroup.com/vi/tin-tuc/co-khi/xi-lanh-khi-nen-dieu-khien-ra-
sa0-577.html

- https://minhmotor.com/huong-dan-dieu-khien-dong-co-buoc.html
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