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LOI MO DAU

Ngay nay trudc nhitng sy phat trién nhu vii bio cua khoa hoc ky thuat
viéc ap dung khoa hoc cong nghé vao trong thuc té san xuét dang dugc phat
trién rong rdi vé mat quy mo 13n chat lugng. Trong d6 nganh tu dong hoa
chiém mot vai tro rat quan trong khong nhiing giam nhe st lao dong cho con
ngudi ma con goép phan rat 16n trong viéc nang cao ning suét lao dong, cai
thién chat luong san pham, chinh vi thé nganh ty dong hoa ngay cang khang
dinh dugc vi tri cling nhu vai tro cia minh trong cac nganh cong nghi¢p va
dang duoc phd bién rong rii trong cac hé théng cong nghiép trén toan thé gidi
no1 chung va Viét Nam noi riéng.

Chiém mot vai trd rit quan trong trong nganh tu dong hoa dé 1a k§y thuat
diéu khién logic 1ap trinh viét tt 1a PLC. N6 di va dang phat trién manh mé&
va ngdy cang chiém mét vi tri rat quan trong trong cic nganh kinh té quéc
dan. Khong nhiing thay thé dugc cho k¥ thuat diéu khién co cdu bang cam va
hoic k¥ thuat ro le truée kia ma con chiém linh nhiéu chitrc ning phu khac.

Xuit phat tur thuc té do, trong qua trinh hoc tap tai truong Pai Hoc Dan
Lap Hai Phong, duoc su chi bao va hudng dan tan tinh cta cac thay ¢ trong
khoa DPién Cong Nghiép va dic biét 1a thay gido, TH.S "Nguyén Pirc Minh”,
em da nhan dugc d6 an voi dé tai: “Ung dung bd diéu khién PLC thiét ké va
xdy dung cho hé thong diéu khién tw dong cho thang may 3 ting sir dung
trong bénh vién”.Dé giup cho sinh vién c6 thém dugc nhiig hiéu biét vé van

dé nay.



Chuwong 1:Gi6i Thiéu Tong Quan Vé PLC va PLC S7-200.
1.1 Giéi thiéu vé PLC

Trong cong nghi€p san xudt, dé diéu khién mét thiét bi may cong
nghiép... nguoi ta thuc hién két ndi cac linh kién diéu khién roi (relay, timer,
contactor..) lai v6i nhau tiy theo mirc d0 yéu cau thanh mét hé thong dién
diéu khién.Cong viéc nay kha phuc tap trong thi céng, sira chira, bao tri do do
gia thanh cao. Kho khin nhat 13 khi can thay d6i mot hoat dong nao d6 hay
thay d6i cong nghé méi.

Mot hé théng diéu khién wu viét ma chung ta phai chon diéu khién cho
mot may san xudt cAn phai hoi dii cac yéu cau sau: gia thanh ha, d& thi cong,
stra chita, chat luong lam viéc 6n dinh, linh hoat...Ttr d6 hé théng diéu khién
cothé lap trinh duge PLC (Progammable Logic Controller) ra doi dé giai
quyét van dé trén.

Pé don gian hod viéc lap trinh, hé théng diéu khién lap trinh cam tay
(Progammable Controller Handle) dau tién dwoc ra doi vao nim 1969.
Trong giai doan nay cac hé théng diéu khién 1ap trinh (PLC) chi don gian thay
thé hé théng Relay va diy nbi trong hé thong diéu khién. Trong qua trinh van
hnh, cc nh thiét ké d tung budc tao ra mot ti€u chuin méi cho hé théng, tiéu
chuan d6 1a dang 1ap trinh biéu d6 hinh thang. Trong nhiing ndm dau thap
nién 70, nhitng hé théng PLC cii ki c6 kha ning van hanh véi nhing thuat
toan hd tro (arithmetic), “vdn hanh véi cac dit liéu cap nhat” (Data
manipulation). Do sy phat trién cta loai man hinh dng cho my tinh (Cathod
Ray Tube: CTR), nén viéc giao tiép giita nguoi diéu khién 14p trinh cho hé
théng cng tré nn thuén tién hon. Ngoai ra cac nha thiét ké cin tao ra k¥ thuat
két n6i voi hé théng PLC ring 1. Téc d6 xtr Iy ciia hé thong duogc cai thién,
chu ky quét (scan) nhanh hon Im cho hé théng PLC xir 1y t6t voi nhimg hé
théng phuc tap, s lugng cong vao/ra 16n hon.

Mot PLC ¢6 déy du cac chtc nang nhu:bd dém, bo dinh thoi, cac thanh ghi
(Register) va tap 1énh cho phép thyc hién cic yéu ciu diéu khién phuc tap

khac nhau. Hoat dong ctia PLC hoan toan phu thudc vao chuong trinh nam
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trong bo nhd, dit liéu cap nhat tin hiéu dau vao, xir 1y tin hiéu dé diéu khién
dau ra.
1.2. Tong quan vé b diéu khién logic kha trinh PLC
1.2.1. Khai niém véPLC.

PLC 1a cac chir duoc viét tit tir : Programmable Logic Controller.
Theo hiép hoi qubc gia vé san xuat dién Hoa ky ( NEMA - National Electrical
Manufactures Association) thi PLC 1a mot thiét bi diéu khién ma duoc trang
bi cic chirc ning logic, tao diy xung, dém thoi gian, dém xung va tinh toan
cho phép diéu khién nhiéu loai may moc va cac bo xu 1y. Céc chirc ning do
dugc dit trong bd nhé ma tao lap sép xép theo chuong trinh. N61 mot cach
ngén gon PLC 1a mft may tinh cong nghi¢p dé thuc hién mét day qua trinh.
1.2.2 Céu triic ciia bd diéu khién PLC.
Mot bo PLC gém c6 cac modul:

- Modul nguén: nhan tu ludi dién cong nghi¢p tao ra nguén dién mot
chiéu cung cap cho bd PLC hoat dong.

- Modul xir 1y trung tdim CPU: gém nhiéu hé théng vi xtr Iy bén trong.
Co hai loai don vi xtr 1y trung tdm 1a don vi xtr 1y 1 bit va don vi xir ly
béng tur ngtr.

- Modul bd nh¢ chuong trinh: chuong trinh diéu khién hién hanh duoc
luu trong by nhd chuong trinh béng cac by phan luu tri: RAM,
EPROM. Chuong trinh dugc tao ra véi su trg giup cua don vi lap trinh
chuyén dung, sau d6 chuyén vao bd nhé chuwong trinh. Bén trong con cé
mot ngudn dién dy phong cho RAM dé duy tri chuong trinh khi mat

dién.

-  Modul dau vao: ¢6 nhi¢ém vu chuan bi cac tin hiéu bén ngoai chuyén
vao trong PLC c6 chtra cac bd loc va bd thich ung nang lugng. Cac

modul dau vao dugc thiét ké dé cé thé nhan nhiéu dau vao va bd sung

10



thém cac modul dau vao mo rong. Moi vao déu ¢6 LED hién thi bao ¢6
dién ap dau vao.

- Modul dau ra: c6 nhiém vu giri thong tin dén co ciu chdp hanh. Modul
dau ra dugc tich hop v6i nhiéu mach phdi ghép khac nhau. Mdi dau ra
cling c6 LED béo dién ap.

- Modul phdi ghép: dung ghép nbi bd PLC véi cac thiét bi bén ngoai:
man hinh, may tinh, panel mé rong...

- Modul chtic nang;:

+ Pién hinh nhét cia modul chirc ning phu trong PLC 13 b nhé duy tri
¢6 chuc nang nhu ro le duy tri (Iuu tru tin hiéu trong qua trinh mat
dién).
+ B0 thot gian: ¢6 chirc nang tuong tu nhu cac ro le thoi gian, viéc dat
thoi gian duoc 1ap trinh va diéu chinh tir bén ngoai.
+Bo dém: duogc lap trinh béng cac 1énh logic co ban ...
1.2.3 Uu, nhwoe diém ciia hé thong diéu khién PLC
1.2.3.1Uu diém ciia PLC
Tir thyc té str dung ngudi ta thay rang PLC c6 nhiing diém manh nhu sau:
- PLC dé dang tao ludng ra va d& dang thay d6i chuong trinh
- Chuong trinh PLC dé dang thay doi va stra chita: Chuong trinh tac dong
dén bén trong bd PLC co thé dugc ngudi 1ap trinh thay d6i dé dang bang
xem x¢€t viéc thuc hién va giai quyét tai chd nhiing van dé lién quan dén
san xudt, cac trang thai thuc hién co thé nhan biét d& dang bﬁng cong nghé
diéu khién chu trinh trudc day. Nhu thé, nguoi 1ap trinh chuong trinh thuc
hién viéc ndi PLC véi cong nghé diéu khién chu trinh.

Nguoi 1ap chuong trinh duoc trang bi cac cong cu phan mém dé tim ra 15i

ca phan cimg va phan mém, tir 6 stra chita thay thé hay theo ddi dugc ca

phan cimg va phan mém dé dang hon
- Céc tin hiéu dua ra tr b0 PLC ¢6 do tin cdy cao hon so véi céc tin hi¢u

duoc cap tir bo di€u khién bang role.
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- Phan mém 14p trinh PLC d& st dung: phan mém duogc hiéu 1a khong can
nhitng nguoi st dung chuyén nghiép st dung hé thong role tiép diém va
khong tiép diém.

Khong nhu may tinh, PLC c6 muc dich thuc hién nhanh céc chic nang
diéu khién, chu khong phai mang muc dich 1am dung cu dé thuc hién chirc
nang do.

Ngbén ngir dung dé 14p trinh PLC dé hiéu ma khong can dén khién thuc
chuyén moén vé PLC. Ca trong viéc thuc hién stra chira cling nhu viéc duy
tri hé théng PLC tai noi lam viéc

Viéc tao ra PLC dé rang cho viéc chuyén d6i cac tac dong bén ngoai thanh
cac tac dong bén trong (tic chuong trinh), ma chuong trinh tic dong ndi
tiép bén trong con trd thanh mot phﬁn mém c6 dang tuong Umg song song
véi cac tac dong bén ngoai. Viéc chuyén doi nguoc lai nay l1a sy khéc biét
16m so v&1 may tinh.

- Thuc hién ndi truc tiép : PLC thuc hién cac diéu khién ndi truc tiép toi bo
xtr Iy (CPU) nho ¢6 dau ndi truc tiép véi bo xir 1y. dau /O nay duoc dit
tai gitta cac dung cu ngoai va CPU c¢6 chtic ning chuyén doi tin hiéu tur
cac dung cu ngoai thanh cdc murc logic va chuyén ddi cac gia tri dau ra tir
CPU ¢ muec logic thanh cac mirc ma cac dung cu ngoai co thé lam viéc
duoc.

- Thiét 1ap hé théng trong mot ving nho: vi linh kién ban dan duoc dem ra
str dung rong dai nén cap diéu kién nay s& nho so vdi cip diéu khién bang

role trudc day,

1.2.3.2Nhwoc diém ciia PLC
Do chua tiéu chuin hoa nén mdi cong ty san xuét ra PLC déu dua ra céc
ngdn ngir 1ap trinh khac nhau, dan dén thiéu tinh théng nhét toan cuc vé hop
thirc hoa.
Trong cac mach diéu khién véi quy mo nhé, gia cia mot b PLC dit hon khi
str dung bang phuong phép role.
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1.2.4. Cu tric ciia bd nhé ciia PLC :
Hé théng PLC thong dung c¢6 nim bd phan co ban, gbm bd xir 1y, bd
nhé, bo ngudn, giao dién nhap/ xuat (I/0), va thiét bi 1ap trinh. (Hinh 1.1)

Thiét b1
lap trinh
A 4
B0 nho
A
— ¥ Giao di¢n [« Boxuly [¢ Giaodién [—»
— 3 nhap > xuat >

A

Neguodn coOng

Hinh 2.1: Ciu tric cia PLC

a) Bo xu ly cua PLC :

Bo xtr Iy con goi 1a bo xur 1y trung tdm (CPU), 1a linh kién chira bo vi xur 1y,
bién dich céc tin hiéu nhap va thuc hién cac hoat dong diéu khién theo chuong
trinh dugc luu dong trong bo nhé ciia CPU, truyén cac quyét dinh dudi dang
tin hiéu hoat déng dén cac thiét bi xuit.

b) B6 ngudn:

Bo ngudn c6 nhiém vy chuyén dbi dién ap AC thanh dién ap thap DC (5V)
can thiét cho bo xu Iy va cdc mach dién cé trong cac module giao dién nhap
va Xuét.

c) Bo nhé:

B6 nh¢ 1a noi luu chuong trinh dugce stir dung cho cac hoat dong diéu

khién, dudi sy kiém tra ctia bo vi xur ly.

Trong hé théng PLC c6 nhiéu loai b nhé :

Bo nhd chi dé doc ROM (Read Only Memory) cung cép dung luong luu tr&
cho hé diéu hanh va dit liéu ¢b dinh dugc CPU st dung.
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Bo nhé truy cdp ngau nhién RAM ( Ramden Accept Memory) danh cho
chuong trinh ctia ngudi dung.

Bo nhé truy cap ngau nhién RAM danh cho dit liéu. Pay 1a noi luu trit thong
tin theo trang thai cia céc thiét bi nhap, Xudt, cac gia tri cia déng ho thoi
chuan céc bd dém va céc thiét bi ndi vi khac.

RAM dir licu d6i khi dugc xem 1a bang dit licu hodc bang ghi.

Mot phﬁn cua bd nh¢ nay, khi dia chi, danh cho cac dia chi ngd vao, ngo ra,
cung voi trang thai cia ngd vao va ngd ra d6. Mot phan danh cho dir liéu dugc
cai dat trudce, va mot ph?m khac danh dé luu trir cac gia tri cia bo dém, cac gia
tri ciia dong hd thoi chuan, vv...

B6 nhé chi doc c6 thé xoa va 1ap trinh duge ( EPROM ) La cac ROM c¢6 thé
duogc 1ap trinh, sau d6 cac chuong trinh nay dugc thuong tri trong ROM.
Nguoi dung co thé thay d6i chuong trinh va dit liéu trong RAM. Tét ca cac
PLC déu c6 mot lugng RAM nhét dinh dé luu chuwong trinh do ngudi dung cai
dit va dir liu chuong trinh. Tuy nhién dé tranh méat mat chuong trinh khi
ngudn cong suét bi ngat, PLC sir dung 4c quy dé duy tri ndi dung RAM trong
mot thoi gian. Sau khi duoc cai dat vao RAM chuong trinh c6 thé dugc tai
vao vi mach cua by nhé EPROM, thuong 1a module cé khoa ndi voi PLC, do
d6é chuong trinh tr¢ thanh vinh ctu. Ngoai ra con ¢ cac bd dém tam thoi luu
trit cac kénh nhap/xuét ( 1/O).

Dung lugng luu trit cua bd nhd dugce xac dinh bé'mg sb luong tir nhi phan c6
thé luu trir duge. Nhu vay néu dung luong bd nhé 1 256 tir, bd nhé ¢6 thé luu
trir 256x 8 = 2048 bit, néu sir dung cac tir 8 bit va 256x 16 = 4096 bit néu sir
dung céc tu 16 bit.

d) Thiép bi lap trinh.

Thiét bi 1ap trinh duogc str dung dé nhdp chuong trinh vao by nhé ctua bd xur ly.
Chuong trinh duoc viét trén thiét bi nay sau do dugc chuyén dén bd nho cua
PLC.

e) Cac phan nhép va xuét.
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La noi bo xir Iy nhan céc thong tin tir cac thiét bi ngoai vi va truyén thong tin
dén cac thiét bj bén ngoai. Tin hi€u nhap co thé dén tir cac cong tdc hodc tir
cic bo cam bién vv... Cac thiét bi xuit c6 thé dén cac cudn day cua bo khoi
dong dong co, cac van solenoid vv...

Thiét bi Logic kha trinh PLC 13 loai thiét bi cho phép thuc hién linh
hoat cac thuit toan diéu khién, théng qua mot ngdn ngir l4p trinh riéng thay
cho vi¢c phai thiét ké va thé hién thuét toan do béng mach sb. Nhu vay voi
chuong trinh diéu khién ctia né PLC ché thanh bo diéu khién sé nho gon, dé
trao d6i thong tin vdi mdi truong bén ngoai (Véi PLC khac, véi cac thiét bi,
v6i may tinh ca nhan). Toan bd chuong trinh diéu khién duoc nhd trong bo
nhd cua PLC dudi dang cac khéi chuong trinh va dugc thuc hi¢n theo chu ky
vong quét (SCAN).

Co rat nhiéu loai PLC cta cac hiang khac nhau nhung ching déu c6 mot

nguyén ly chung nhu hinh v€ dudi day.

Memory
'E CPU Qutput ! :
Switches . |tnput P i Solenoids
COM
Hinh 1.2: So d6 khoi PLC
Trong do:

- Powez Supply: B6 ngudn dién ap dai rong.
- Memory: B§ nh¢ chuong trinh.
- RAM ( Random Access Memory) bd nhé nay c6 thé ghi hoic doc ra
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- EPROM (Erasable Programmable Red Only Memory) 1a bd nh¢ vinh

curu chuong trinh co thé lap trinh lai béng thiét bi lap trinh.

- EEPROM ( Electriccal Erasable Programmable Red Only Memory)

12 bd nhé vinh ciru cac chwong trinh c6 thé lap trinh lai bang thiét bj chuan

CRT hoic bang tay.

- INPUT : Khéi dau vao.

- OUTPUT: Khbi dau ra.

- COM: Céng giao tiép v&i cac thiét bi ngoai vi (Mdy tinh, bd 1ap
trinh).

- CPU: B¢ vi su ly trung tam.

Nhu vay PLC thuc chit hoat dong nhu mot may tinh cd nhan nghia 1a

phai c6 bo vi su 1y, hé diéu hanh, bo nhd dé luu giit chuong trinh diéu khién,

dir 1i€u, c6 cong vao ra dé giao ti€p vdi cac thiet bi bén ngoai. Bén canh do

PLC con c6 cac by Counter, Time d€ phuc vu bai todn diéu khién.

1.3. GIOI THIEU BO PIEU KHIEN LOGIC KHA TRINH PLC S7 -

200.

1.3.1 Giéi thi€u chung.
Simatic S7-200 1a thiét bi diéu khién logic lap trinh cia hang SITEMENS

(Cong hoa Lién bang Dirc). Simatic S7-200 rat linh hoat va hiéu qua do cac

dac tinh sau:

C6 nhiéu CPU khac nhau trong hé S7-200 nham dap tng nhu cau khac
nhau trong tung g dung.

C6 nhiéu modul mé rong khac nhau nhu modul vao/ra tuong tu, modul
vao/ ra s6. C6 thé mé rong dén 7 modul. Bus ndi tich hop trong modul
¢ phia sau.

C6 thé két ndi mang v4i cong giao tiép RS485 hay PROFIBUS.

May tinh trung tdm c6 truy nhap dén timg modul.

Khong quy dinh ranh cam.

Phan mém diéu khién riéng.
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Tich hop CPU, I/O, ngudn cung cip vao mot modul “Micro PLC” vdi bd
PLC dung trong m6 hinh 1a b PLC S7-200 CPU 212.

R m——

SMATIC

Hinh 1.3 PLC

Thong sb k§ thuat caa PLC $7-200 CPU 212 (DC/DC/DC)

Kich thudc (mm): 90x80x62.

Khbi luong: 270g.

Ngudn cung cap: 24 VDC.

Cong sudt: 5 W.

B6 nhé chuong trinh: 1 Kbytes.

Sb dau vao/ dau ra: 14.

Modul mé rong: 1.

Digital I/O (x 24 VDC): 8/6.

Analog 1/0: 0/0.

Téc d6 thuc hién 1énh(Bit thoi gian xir 1y): 1,2 microsecond.

Cong truyén thong: RS-485.
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1.3.2. Ciu triic chwong trinh ciia S7-200

C6 thé 1ap trinh cho PLC S7-200 bang cach sir dung mét trong cic
chuong trinh sau:

-STEP 7-Micro/DOS
-STEP 7-Micro/WIN

Céc chuong trinh cho S7-200 phai ¢ cau trac bao gdm chuong trinh
chinh (Main program) va sau d6 dén cac chuong trinh con va cic chuong
trinh xtr Iy ngit duoc chi ra sau day:

-Chuong trinh chinh duoc chdm dut bang 1énh két thuic MEND (main
end).

-Chuong trinh con Ia mét bd phan cua chuong trinh. Cac chuong trinh
con phai dugc viét sau 1énh két thuc chuon g trinh chinh MEND.

-Cac chuong trinh xtr 1y ngat 13 mot b phan ctia chuong trinh chinh.
Cac chuong trinh xtr ly ngét phai duogc viét sau 1énh két thuc chuong trinh
chinh MEND.

Céc chuong trinh con dugc gom lai thanh mdt nhom ngay sau chuong
trinh chinh. Sau d6 dén cac chuong trinh xtr 1y ngat. Cau triic chuong trinh
r0 rang va thuan tién hon trong viéc doc chuong trinh sau nay .Co thé tron
lAn chuong trinh con va chuong trinh xir Iy ngit dang sau chwong trinh

chinh.
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1.3.3 Pic diém va thong s6 ciia mdt s6 loai CPU S7-200.

Dac hung CPU 11 CP1I 2122 CP1 11: CPU 22
Eich thwdc{mem) 90x80x62 S0x80x62 120 ox80x62 | 190x80X62
B& nhé chwong trinh 2048 words 2048words | 4096words 409%words
Bo nho dir ligw 1024 words 1024words | 2560words 2560words
Cong logic vao b 8 14 24

Céng logic ra 4 6 10 16

Modul me ring Mone 2 ¥ 7

Dipital TO cyc dat 128/128 128/128 128/128 128/128
Analog IO cuc dat Mone 16Inf160ut | 32Inf320ut 32In/320ut
B& dem (Counter) 256 256 256 256

B& dinh thi (Timer) 256 256 256 236

Téc 5 thwc thi [Enh 0.37s 0.371s 0.37s 03715
Eha ndng e trir khi | 50 gi& 50 e 190 giéy 190 gty
mét difn

Hinh 1.4: Pic diém va thong so ciia mdt so loai CPU S7-200.

e Dic diém ngd vao:
=  Muc logic 1: 24VDC/4mA
= Muc logic 0: dén 5VDC/1mA

= Dép ing thoi gian: 0.2ms
= (Cach ly quang: 500VAC

= Dia chi ngd vao: Ix.x

General 24 VDEC Input 1200230 VAC Input (47 to &3 HZ)

Type SinkiSource (IEC Type 1 gink) IEC Type |
Rated woltage 24VDC at 4 mA 120WAC at & mA or 230 WAC at @ mA nominal
Maximum continuous permisaible I0VDC 264 VAC
voltage
Surge wolage (max.) I5VDC for 058 -
Logic 1 {min) 15WDC at 25 mA T9WAC at 25 mA
Logic O (max ) SWDEC at 1 mA 20 WAL or 1mA AC
Input delay (max.) 45 msa 15ms
Conneclion of 2 wire proximity sensor
{Bero)

Pernmizsible keakage 1mA 1mAAC

current {max )

lscladon

Opiical (gabvaric, ik tologic)

|solalion groups

S00VAC for 1 minute

See wiring diagram

e Daic di€m ngo ra:

1500VAC for 1 minute

1 peoint

Hinh 1.5: dién ap ngo vao PLC S7-200.

= Ngo ra Relay hodc Transistor Sourcing
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» DPién 4p tac dong: 24-28VDC/2A hoac 250VAC/8A(ngd ra
Relay)

»  Chiu dong qua tai 7A

= Dién trd cach ly nhé nhat 100Mohm

= Pién tré cong taic 200mOhm

= Thoi gian chuyén mach t6i da 10ms

* Dia chi ngd ra: Qx.x

= Khong c6 ché do bao vé€ ngan mach

General 24 VDT Output Relay Output 1200230 VAC Output
Type Solid state-MOSFET! Dry contact Triac, zefo-cross wurn-on
Rated voltage 24 VDG 24 WDC or 250 VAC 120230 VAT
‘Voliage range 20.4 o 28.8VDC 5 1o 30 WDC or 5 o 250 VAGC 40 ko 264 VAC (4T fo 63 Hz)
24 VDG col power voltage range - 204 28.8VDC -
Surge current (max ) 8 A for 100 ms T A with confacts closed 5A ms for 2AC cycles
Logic 1 {min.) 200G - L1{-05 % rms)
Logic O {max.) 0.1vDGC - -
Rated cument per point (max.) 075 A 2004 05 AACH
Rated cunrent per common {max.) G A BA 05 AAC
Leakage cument {max ) 10 pA - 1.1 mA ms at 132VAGC and
1.8 mA rhesus at 264 VAC
Lamp boad (max.) 5w 30 W DCE00 W AC &0
Inducive damp vollage L+ minus 48 W - -
On siale resistance (contact) Q.35 (maximum) 0.2 £ maximum when new 410 £k maximum when boad
current is bess than 0.05 A
lsolaion
Optical (gahlanic, field fo bogic) | 500 VAC for 1 minue - 1500 WAC for 1 minute
Coilto logic - None -
Colto confact - 1500 VAC for 1 minute -

Contact fo contact

Resistance {coil to contact)

T50WVAC for 1 minute
100 M L2 min. when new

lsodation groups See wining diagram 4 points 1 poinit
Delay Off to Ond'On to OF (maw ) 50 ps max./200 s - 02 ms + 112AC cycle
Swiiching {max ) - 10 ms -

Hinh 1.6: Pic diém ngd ra PLC S7-200.
e Modul mé rong ngd vao/ra:

C6 thé mé rong ngd vao/ra cia PLC bang cach ghép ndi thém vao nod
cac modul mo rong veé phia bén phai cuia CPU (CPU 224 nhiéu nhét 7 modul),
lam thanh mdt moc xich, bao gdm cac modul ¢6 cing kiéu.

Cac modul mé rong sb hay roi rac déu chiém chd trong by dém, tuong
g véi sd dau vao/ra cta cac modul.

1.3.4. Céu tric bd nhé S7-200

B6 nhé cud S7-200 dugc chia lam 3 vung:
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-Vung nhé chuong trinh
-Vung nhé thong sd
-Vung nh¢ dir ligu
Ving nhé chuong trinh , ving nhé thong sé va mot phan ving nhd dit lidu
dugc nhé trong rom dién EEPROM. Béi v6i CPU 214 cho phép cim thém
khéi nhé md rong dé chia chuong trinh ma khong can dén thiét bi lap trinh.
Ving nhé dit lidu dugc chia thanh cac bién nhd nhé véi cac cong dung khac
nhau. Chung dugc ki hiéu bang cac chit cai ddu cia tiéng Anh ,dic trung cho
cong dung riéng cua ching nhu sau:
\Y Variable memory ( B6 nhé bién )
ILE  Input image register ( B dém ngd vao )
Q,A Output image register ( B0 dém ngo ra)
M Internal memory bits
SM  Special memory bits

e Thuc hién chwong trinh

PLC thuc hién chuong trinh theo chu trinh lip ,mdi vong lip dugc goi
1a mot vong quét ( Scan ). Mdi chu ky may bao gdm céac bude nhu sau:

-Poc cac ngd vao

-Thyc hién chuong trinh

Xt Iy céc yéu cau giao tiép

-Thuc hién su tu kiém tra 16i

-Truyén két qua dén cac ngd ra

Cac budc ké trén duoc lap di lap lai theo chu ky, thém vao dé con co qua

trinh thuc hién cac chuong trinh ngét theo mot thtr tu wu tién dinh sén , cac

chuong trinh ngit duoc xir Iy khong dong bd véi chu ky may khi co yéu cau

Poc cac ngod Truyén . .
" = - ,y Vong quét
vao thong

Truyén két qua dénngé ra

ngét.
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Chuwong 2: Giéi thiéu chung vé thang may

2.1. Gigi thiéu chung vé thang may:

Thang may 13 mot thiét bi chuyén dung dé van chuyén nguoi, hang
hoa, vat liéu, thuc pham, giudng bénh, v.v... theo phuwong thang dung hoic
nghiéng mot goc nhé hon 15° so véi phuong thing dimg cua mot tuyén da
dinh san.

Thang may dugc dung trong cac khach san, chung cu, bénh vién, cac
dai quan séat cac thap truyén hinh trong cic nha mdy céng xudng. Pic diém
cta van chuyén bang thang may so v6i cac phuong tién van chuyén khéc 1a
thoi gian van chuyén mot chu ky bé, tan sudt van chuyén bé, dong mo lién
tuc.

Hién nay thang mdy 14 thiét bi rat quan trong, dic biét 1a nha cao ting
vi nd gitp con ngudi ta khong phai dung st chan dé leo cu thang va duogc
stt dung thay cho cau thang bo.

2.2 Phan loai thang may

Thang méy hién nay da duoc ché tao va thiét ké rat da dang véi nhiéu
kiéu loai khac nhau dé phu hop véi tirng muc dich sir dung trong cong trinh ¢
thé phan loai thang may theo cic nguyén tac va dic diém sau.

Tuy thudc vao chirc ning thang may cé thé phan loai theo cac nhom sau:
1.Thang may chd ngudi trong cic nha cao tang.
2.Thang may dung trong cac bénh vién.
3.Thang may cho hang c6 nguoi diéu khién.
4. Thang may dung trong nha an va thu vién.

Phan loai theo trong tai:
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1.Thang may loai nhé Q < 160kG
2.Thang may trung binh Q = 500 +2000kG
3.Thang may loai 16n Q > 2000kG

Phan loai theo tc do di chuyén:
1.Thang mdy chay cham v = 0,5m/s
2.Thang may toc d6 trung binh v= 0,75 +1,5m/s
3.Thang may cao toc v=2,5 +5m/s

2.3 Céc chi tiét trong thang may

e M0t s6 kiéu thang may thudng gép

I
N

B

TS
A
s
bl
N\

b
Hinh 2.4. So dé thang mdy thuong gip
+ Thang may c6 thém puly din huéng cap ddi trong (hinh 2.3 a)
C6 lap thém puly dan hudng (2) dé din hudng cap dbi trong. so do nay
thuong duoc dung khi kich thudc cabin 16n, cap ddi trong khong thé dan
23



huéng tir puly dan cap (hoic tang cudn cap) mét cach truc tiép xuéng dudi

+ Thang may kiéu day (hinh 2.4 b)

Cap nang (1) trén do c6 treo cabin (2) duoc udng qua cac puly (6) lip
trén khung cabin sau d6 di qua puly phia trén (3) dén puly dan cap (5) ciia bd
tdi nang trong luong ciia cabin va modt phan vat nang dugc can bang bai d6i

trong (4). Cac day cap cua ddi trong udn qua puly dan hudng phu.
2.4. CAu tao chung ciia thang may.

2.4.1 Cau triic co ban ciia thang may
Céac bo phan chinh ciia thang may: budng thang, bo giam tdc, hé thong
puly truyén dong va cap ning, ddi trong, co ciu kep ray, cong tic bu cép,

dém, phanh ham dién tir, dong co dién.

E

1.Budng thang:
Budng thang thudng dugc lya chon dua trén kich thudc, hinh déng va
khoang khéng danh cho thang. Viéc lyra chon budng thang hop 1y s& mang lai
su luu thong an toan va thuan tién. Thong thuong vung doi hdi cho hanh

khach 1a 0,186m*ngudi, dung luong 16n nhat chuyén chd cua thang chd
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nguoi la 33,75 kG/0,093 m?, d6i véi chung cu 1a 450 kG, ctra hang budén ban
225 kG, toa nha van phong la 900 — 1350 kG.
2.Bo giam toc:

Pay 1a khau truyén lyc truyén dong nang tir dau truc dong co dén tang
quay hay puli dan dong. Hop giam tc c6 hai loai:

Hé thdng gdm nhiéu banh ring dn khdp: c6 kha ning truyén lyc 16n, lam
viéc chic chan nhung cong kénh, khong ém duoc dung khi téc d6 dong co va
cua tang quay khong chénh I¢ch nhau 16n.

Hé théng banh rang truc vit: ¢o ti sd truyén 16n, 1am viéc ém, c6 kha
nang ty ham.

3.H¢ thong puly truyén dong va cap ning:

Phuong phép truyén dong nang cho day cap dé van chuyén budng thang,
chia thanh hai loai:

+ Kiéu tang trong: co cdu hinh hoc nhu mot cai tréng duoc gin lién
v6i truc truyén dong, day cap c6 mot ddu duoc gian chit ¢d dinh

bén trong, khi van hanh cap quan song song tréng.

Noétrohg

Phuong phéap ndy c6 nhwoc diém 13 néu cap dai s& giy cong kénh giam
tudi tho cap.
+ Puly ma sat: st dung ma sat giita diy va puly dé truyén dong

ning, stt dung trong cac hé thong thang may méi.
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Puly ma

Doi

tronco

Buéng

1l A A

4 Poi trong:

La vat nang treo doi dién véi buf“mg thang trén rong roc nham triét tiéu
bt mot phan moémen tao ra do sirc ning cia tai va budng thang qua do lam
gidm momen dong co.

Khéi lugng doi trong duoc chon theo cong thuc sau:

Khéi luong d6i trong = khdi lugng budng thang + 70% khéi luong 16n
nhét

5.Co ciu kep ray:

Pay 1a mot thiét bi an toan dugc lap dat phia dudi budng thang, khi lam
viéc no kep chit léy ray dan huéng, ghim chit buéng thang lai do tdc do vuot
mturc cho phép, day dut hay vi 1y do nao do.

Cac kiéu co cu kep ray

+ Kiéu banh léch tam.
+ Kiéu moéc.
+ Kiéu truc quay va ném.
6.Cong tic bu cap:
bay 1a mdt cong tac ngét mach, dugc thuc hién thong qua mdt rong roc

khi n6 bi nang 1én hay ha xudng, theo su di chuyén ciia budng thang.
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7.Pém diu:

Lam viéc theo nguyén tac thuy luc, bd phén chinh 1a mt xy lanh dung
dau, piston c6 khoan nhiéu 15, khi budng thang roi manh d¢é 1én piston thi dau
s& chdy vao nhitng 16 1am cho va cham ém hon.

8.Phanh ham dién tur:

Phanh ham chi hoat dong khi khong co dién.

9.Pong co dién:
La phan tir quan trong ciia may thang, né cung cdp co ning cho viéc di
chuyén budng thang. Pong co duoc ndi véi puly ma sat ¢6 hop giam tdc
hodc khong. Thang chd khach hau hét c6 hop giam tde, dong co duoc sir

dung c6 tbe d6 dinh muc tir 600 + 1200 vong/phit.

2.4.2 Cac thiét bi an toan ciia thang may :
a.Thiét bj ciru hd tw ddng (Automatic Rescue Device - ARD)
Thiét bi cau ho tu dong bao géom hé thdng board mach, va bo nguon
(binh acquy hoic UPS), né hoat dong trong truong hop mat dién dot ngot,
gitip dua thang may dang hoat dong tré vé ting gan nhat, mo cira gitp nguoi

trong thang ra ngoai.

TU cru hé tw dbng cho thang may

Hinh 2.13. Tu cvwu hd tw dong cho thang mady
b. Thiét bi cam bién an toan cira - Photocell
Khi thang may dang dong ctra, dot ngot gap vat can thi sé ty dong md

cua ra, chitc niang nay co6 1la do thang may duoc trang bi photocell
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thanh. Photocell dang thanh: Photocell ¢6 chiéu dai mdi thanh khoang
2000mm, bao gdm hai thanh duoc gin & hai bén canh cira thang, pham vi bao
vé clia nd bao trim gan nhu toan bo khoang md cia cira thang nén khi gip vat
can & bat c diém nao, thang may diéu sé ty dong md cira, giup tranh tinh

trang bi ket tay, ngudi vao canh ctra thang may.

Hinh 2.14.Photocel dang thang dung cho thang may
c. Switch an toan cwa thang
Trong truong hop photocell bi hong, néu tay ban bi ket vao cira thang ma
thang may van chay thi hau qua that kho ludong. Switch an toan cira s& khong
dé diéu d6 xay ra, vi khi d6 ctra thang s& chua dong hét, tiép diém dién cua
switch chua dong, mach dién ho, thang s€ khong chay.

d. Thiét bi him co- Governor

Hinh 2.15 .Thiét bi ham co

Khi thang may bi dut day cap thi thiét bi s& hoat dong nham lam cho
thang may khong bi roi tu do 1am nguy hiém dén ngudi va thiét bi trong ciing

nhu ngoai thang may.
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e. Cong tic hanh trinh

Pau va cudi hanh trinh ciia thang mdy (& cudi tang thap nhét va & trén
tang cao nhat) dugc lap cong tic hanh trinh. Mdi dau 3 cai, vai tro gidng nhau
nhung hoat dong doc 1ap, khi thang chay qua hanh trinh, s& d4 vao cong tic
thtr nhat, néu hong, dén cai thr hai, trong truong hop hai cai dau hong s& con
cai thtr ba. Vi vay thang may s€ dugc dam bdo s€ khong bi dd1 phong may

hodc duc hot pit.

Hinh 2.16 .Cong tiic hanh trinh
2.5 Vi diéu khién AVR Atmegal28
2.5.1 Vi diéu khién la gi?

Vi diéu khién 12 mot may tinh dugc tich hop trén mot chip, né thuong
dugc str dung dé diéu khién cac thiét bi dién tir. Vi diéu khién, thuc chat, 1a
mot hé théng bao gém mot vi Xt 1y cé hiéu suat du dung va gid thanh thép
(khac voi cac bd vi xir Iy da nang dung trong may tinh) két hop véi cac khi
ngoai vi nhu bd nhd, cac module vao/ra, cac module bién d6i s6 sang tuong tur
va tuong tu sang sd,... O may tinh thi cac module thuong dugc xay dung boi

cac chip va mach ngoai.
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2.5.2 Vi diéu khién Atmegal28

‘ Data Bus 8-
Fas Program Suaus
Prageam Countar and Contro
Memary
~ hesrug
2 x8 U
Ganera
Furpcse 2P|
Fegsters ™
=
>
gl %
o < ALU
£ b4
Qantroi Lnes = 4
<
3| F
I
2 :

Data
SRAM

EEPROM

10 Lines

v

Hinh 2.16: so do khoi cau triic avr

Pé c6 hiéu nang cao nhat va kha ning lam viéc song song, AVR sir
dung cAu trac Harvard — véi su phan chia bd nh¢ va cac bus cho chuong trinh
va dir lidu.

Céc 1énh trong bd nhd chuong trinh thi duoc thuc thi voi 1 clp st 1y

lién 1€nh don.

Trong khi cac 1énh dang duoc xt 1y thi 1énh tiép theo duoc tiép tuc nap
vao by nhé chuong trinh.

Khai niém nay kich hoat 1énh dé thuc thi trong mdi chu ky xung nhip

Bo nhé chuong trinh 1a b nhé flash co thé dugc lap trinh lai & trong hé

théng.
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Sy truy cap nhanh vao file ctia thanh ghi thi bao gdm 32*8 bit thanh ghi
da nangvéi 1 chu ki xung nhip dé quan li thoi gian. Piéu nay cho phép diéu
khién trong mét chu ky don cta xir Iy s6 hoc ALU. Thong thudng trong qua
trinh hoat dong cua ALU, 2 toan hang dia chi dugc xuét ra tr file thanh ghi,
qua trinh diéu khién duoc thuc thi va két qua dugc luu lai trong thanh ghi file
trong mdi chu ky xung nhip

6 trong 32 thanh ghi c6 thé duoc st dung nhu 13 3 dia chi 16 bit gian
tiép chovung dir li€u dia chi - kich hoat dia chi ¢6 hi¢u luc trong tinh toan.
Mot trong nhitng con tré dia chi nay co thé duoc st dung nhu 1a mot con tré
dia chi cho viéc tim kiém cac bang trong bd nhé chuong trinh Flash. Céc
thanh ghi chtrc nang dugc thém vao 1a cac thanh ghi 16bit.

e XTAL2 dau ra cho bo khuyéch dai dao dong

e AVCC : 1a chan ngudn 4p cdp cho cong F va cac bd chuyén ddi A/D.
N6 nén 13 chan ndi v6i VCC, du ADC khong duge str dung. Néu ADC
duoc sir dung né nén dugc ndi voi chan VCC thong qua b loc thap tan.

e AREF : 14 chin tham khao cho b chuyén déi A/D.

e PEN : 1a chan duoc kich hoat trinh cho kiéu lap trinh ndi tiép SPI, va
cac tin
hiéu vao duogc kéo 1én cao. Bang viéc giit chan nay ¢ muc thip trong
sudt qua trinh khoi dong lai ngudn (Power - on reset), thiét bi nay nhap
vao cong 1ap trinh ndi tiép SPL PEN khong c6 chtic ning gi trong qué

trinh diéu khién.

31



2.5.3 So' dd khoi
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2.5.4 CAu hinh chan
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Atmegal28 1a mot bo vi xir Iy CMOS dién ap thap dua trén nén kién
traic AVR RISC néang cao. Bang cach thi hanh 1énh mét cach manh mé trong
mot chu ky dong ho duy nhét, Atmegal28 c6 thé cho phép tdc d6 dat duocla 1
MPIS trén 1 MHz tir d6 né gitip ngudi thiét ké kha nang t6i wu hoa dién ning
xtt dung so véi tdc d6 xur 1y.

e 8 kénh, 10 bit ADC: 8 kénh dau cudi don, 7 kénh khac nhau (vi
phan), 2 kénh khac nhau vai bo 1ap trinh duoc tai 1x,10x,200x
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e Bit dinh huéng voi 2 day giao dién ndi tiép.
e Lap trinh kép cac USARTS ndi tiép.
e Giao tiép SPI chu to.
e Lap trinh timer watchdog v&i bo giao dong trén chip.
e B0 so sanh tuong tu trén chip.
Cac chtr nang dac biét trén chip

Thiét 1ap bat lai ngudn va lap trinh lai khi phat hién nguon yéu.

Hi¢u chinh b dao dong RC bén trong.

Ngét ngudn trong va ngoai.

Phan mém lya chon tan sé xung nhip.

Vo6 hiéu hoa dung lai toan bo.
Cong ra vao va dang dong gbi
¢53 duodng vao ra lap trinh dugc
64 chan TQFP va 64 kh6i QFN/MLF
bién ap hoat dong
02,7 -5,5V Atmegal28L
4.5 —-55V Atmegal28
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Chuong 3: Thiét ké va xdy dwng mé hinh

3.1 Yéu cau thiét ké
3.1.1 Yéu cu an toan
Hé thong thang chi hoat dong khi:
—Ctra budng thang va cira thang him: budng thang chi di chuyén khi
dam bao hai ctra trén déu dong.
— Céc cOng tac gi6i han trén cing va dudi cing dugc dam bao.
—Béo ddm an toan khi dut day, truot cap hodc mat dién.
— Céc cOng tac an toan va van hanh trong budng thang hoat dong tot.

o Yéu cau vé ky thudt:

—Dumg chinh x4c budng thang: budng thang ciia thang may can phai
dimg chinh x4c so v&i mat bang ciia ting can dimg. Néu budng thang
dung khong chinh xac s€ gy ra cac hién tugng sau:
+D6i v6i thang may chd khach thi lam cho hanh khach ra vao kho
khan, ting thoi gian vao ra va do d6 1am giam ning suat thang may.

+D6i véi thang mdy chd hang: gay kho khan cho viée bdc xép hang
hoa.

+Dé dung chinh xac bué)ng thang, can tinh dén mot nita hiéu sd cua
hai quing dudng truot khi phanh budng thang diy tai va phanh
budng thang khong tai theo ciing mot hudng di chuyén. Cac yéu tb
anh huong dén dimg chinh xac budng thang bao gdm: mémen cua
co cau phanh, mémen quan tinh ctia budng thang, toc d6 khi bat dau
ham va mot sb yéu t6 khac.

Qua trinh hdm budng thang xay ra nhu sau: khi budng thang di dén

gan san tang, cong tic chuyén dbi tang cdp 1énh 1én hé thong diéu

khién dong co dé ding budng thang.

35



S : quadig N6dag buoag thang fii trong thép
gian taa fioag cué thieaboniea khiea
s': quafig Nodag buoag thang fii AGOE khi cd

Buoagthang | caé phanh ta fioag
domg . sl: quafig fiodmg tr 56t nholhha&cué buoag
thang khi phanh

— s2 : quafig A6dag tr 66t 168 nhaé cué buoag
[ thang khi phanh

M oa fiaé catn T
biea doag y 1

—Pam bao kha nang 1am viéc cao va d0 an toan t6i da nhat.
—Do bién thién gia toc & pham vi cho phép : gia toc t61 uu dam bao
nang suat cao, khong gay ra cdm giac kho chiu cho khach dugc dua ra

trong bang sau:

Pham Toc do )
. ) Gia Do khong chinh
. . vi diéu | di ) .
H¢ truyén dong dién . toc Xac khi
chinh chuyén )
, (m/s°) | dung(mm)
toc do | (m/s)
bong co KPB 16 to léng soc1(1:1 0,8 1,5 + 120+ 150
cap toc do
bong co KPB 16 to léng soc2|1:4 0,5 1,5 + 10 = 15
cap toc do
Pong co KPB 16 to 1ong soc 2 | 1:4 1 1,5 +25 + 35
cap toc do
H¢ may phat — dong co(F-D) 1:30 |20 2,0 +10 + 15
Hé may phat — déng co c6|1:100 | 2,5 2 +5 -+ 10
khuéch dai trung gian
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3.1.2. Yéu céu vé dirng chinh xac

Buong thang phai dimg chinh x4c so véi mit bang cua ting. Can dimng
sau khi 4n nat dimg. Néu budng thang dimg khong chinh x4c s& gy ra cac
hién tugng sau:

Pbi v6i thang may cho khach: 1am hanh khéach ra vao kho khin, ting
thoi gian ra vao ctia hanh khach — giam ning suét.

Pbi voi thang may ché hang: giy kho khin trong viéc boc dd hang.
Trong 1 sb truong hop, co thé khong thuc hién dugc viée xép va boc dd hang.

Pé khic phuc hau qua do cé thé nhan nit bAm dé dat dugc do chinh xac
khi dimg. Nhung s& dan dén van dé khong mong mudn nhu:

Hong thiét bi diéu khién

Gay t6n that ning luong

Gay hong hoc cac thiét bi co khi

Tang thoi gian tir lic him dén lac dimg

Pé dumg chinh x4c budng thang can phai tinh dén mot nira hiéu sb cua
hai quang dudng truot khi phanh ma budng thang day tai va khi budng thang
khéng tai theo cung 1 hudng chuyén dong.

Cac yéu t6 anh huong dén ding chinh xac budng thang bao gdm:

Moment co ciu phanh

Moment quén tinh ctia budng thang

Téc do bat dau ham va 1 s yéu td phu khac.

3.1.3. Yéu cau vé tdi wu thuit toan

Khi thang may hoat dong c6 thé xay ra trudng hop thang phai phuc vu
d6ng thoi nhiéu ngudi, mdi ngudi lai co nhu ciu di dén tang khac nhau, vi vay
su t6i uu trong diéu khién thang may 1a dic biét quan trong. Su t6i vu d6 phai
thoa man duoc dong thoi cic yéu cau co ban sau:

- Phuc vu dugc hét cac tin hiéu goi téng, dén tﬁng.

-Tong quing duong ma thang phai di chuyén 1a ngan nhat

-H¢ théng truyén dong khong phai him, dimg nhiéu 1an dam bao tdi da

tho1 gian qué do.
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-Sao cho ngudi st dung thang may cam thiy duoc phuc vu 1 cach tbt
nhat. Tranh tinh trang nguoi goi thang trudc ma phai doi thang qua lau.

Thuong cac hé théng diéu khién thang may hién nay tuan theo 2 luat
diéu khién sau:

-Luat diéu khién toi wu theo vi tri: Theo luat nay thi tin hiéu goi thang &
gn nhit s& phuc vu trude. Phuong 4n nay cd nhuoc diém 13 c6 thé thang chi
phuc vu & 1 pham vi ting nhat dinh, néu & trong pham vi tang c6 luu luong
khach ra vao dong — kho dap ung

-Luat diéu khién t6i wu theo chiéu chuyén dong: Theo luat nay thi tin
hiéu goi dau tién s& quyét dinh hanh trinh dau tién cho thang. Néu thanh
chuyén dong theo hanh trinh 1én thi né phuc vu lan lugt hét tt ca cac tin hiéu

goi trudc khi thang thay doi hanh trinh nguoc lai.

3.1.4. Yéu cau vé gia téc, toc do

Mot trong nhitg yéu ciu co ban voi hé truyén dong thang may 13 phai
dam bao cho budng thang chuyén dong ém. Budng thang chuyén dong ém hay
khong phu thudce vao gia tée khi md may va khi ham.

Céc tham sb chinh dic trung cho ché d6 1am viéc cua thang may 1a:

+ Tdc do di chuyén: v (m/s)

+ Gia tée: a (m/s%)

+ Do giat: f(m/s’)

Téc @6 di chuyén cua budng thang quyét ding ning suét ctia thang may
¢6 y nghia quan trong nhat 12 d6i v6i cac nha cao tang.

Péi v6i cac nha choc troi, toi wu nhét 1a ding thang may cao toc v =3,5
m/s, giam thoi gian qua d6 va toc do di chuyén. Trung binh cia budng thang
dat gan bang toc do dinh mirc. Nhung viée tang toc d6 lai dan dén ting gia
thanh. Néu tdc do thang may v = 0,75 m/s ting 1én v = 3,5 m/s gid thanh ting
4 dén 5 lan. Boi vay, tuy theo d§ cao cua nha ma chon thang may cé toc do
pht hop vai toe d6 téi vu.

Téc d6 di chuyén trung binh cta thag may c6 thé ting bang cach giam

thoi gian mé may va ham may, c6 nghia 1a ting tdc. Nhung khi gia tdc 10n s&
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gdy ra cam giac kho chiu cho hanh khach (nhu chéong mat, s¢o hai, nghet

tho...). Boi vay, gia tdc tdi vu la: a <2 m/s®

Gia toc dam bdo nang suat cao khung gay ra cam giac kho chiu cho hanh

khéach dugc dua ra trong bang sau:

Tham s Heé truyén dong

Xoay chiéu Mot chiéu
Téc d6 (m/s) 05 [075/1 |15 2,5 3,5
Gia toc cuc dai (m/s?) 1 |1 |15 |15 2 2
Gia toc tinh toan thiét bi (m/s?) [ 0,5 |05 |08 |1 1 1,5

Bdng 3.1. Lwa chon gia toc

Mot dai luong nita quyét dinh su di chuyén ém ctia budng thang 13 toc do

tang cua gia toc khi m¢é may va toc do giam cua gia toc khi ham may. Noéi

cach khac do 1a do giat.

(Tao ham bac 1 cua gia toc f = da/dt 13 dao ham bac 2 cua van tdc

d?v/dt?). Khi gia tbc a < 2 m/s? thi d6 giat khong dugce qua 20 m/s®.

3.1.5. Yéu cau cac hé truyén dong dung trong thang may

Hé truyén dong dung cho thang may téc do trung binh thuong 1a hé

truyén dong xoay chiéu voi déng co khong dong bo hai cép tdc d6. Hé nay

dam bao dung chinh xac cao, thuc hién bang chuyén toc do cua dong co

xubng tdc do thap (v=2,5nv/s),trude khi budng thang sip dén san tang. Hé nay

thuong dung cho cac thang may chd khach trong cac nha cao tang véi toc do

di chuyén budng thang dudi 1my/s.
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Thang méy truyén dong c6 banh ring.

H¢ Théong Tw Pong Khéng Ché Thang Mdy Cao Toc:

Thang may cao tdc thudng di chuyén véi tée dd v 3m/s thuong dung hé
truyén dong mot chiéu. Budng thang duogc treo 1én puly kéo cap nbi truc tiép
Vi truc dong co truyén dong thong qua hop giam tdc. Trong mach diéu khién
thang may cao tdc, cong tac chuyén doi tang 1a loai phi tiép diém. Cong tic
chuyén dbi tang phi tiép diém thuong dung 1 loai cam bién vi tri kiéu cam

ung va cam bién vi tri dung té bao quang dién.

11 Thanh sdr &&ng
21 ¥ goh v hd
S Cuén dd v

Cau tao cam bién kiéu cam ung.
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0 0,5 1,0

Su phu thudc cua L=f(s)

Nguyén tic hoat dong ctia cam bién kiéu cam tng;:

Khi mach tir ho, do dién khang ciia cudn dy bé, dong xoay chiéu qua
cudon day kha 16n. Khi thanh sat dong 1 lam kin mach tur, tir thong sinh ra
trong mach tur tang, lam tang di¢n cam L cua cudn day va dong di qua cudn
day sé& giam xudng.

Néu dau nbi tiép véi cudn day cua by cam bién mét role ta s& dugc mot
phan tir phi tiép diém dé dung trong hé théng diéu khién. Tuy theo mach st
dung, chiing ta c6 thé dung né lam cong tac chuyén dbi tang, cam bién dé thuc

hién dimg chinh x4c budng thang hoic cam bién dé chi thi vi tri budng thang.

o P =l | T o
LB
ETr
!
Fa
C
——

So do nguyén Iy ciia cam bién kiéu cam vng
Cudn day cua role ting dugc dau ndi tiép véi cudn day cua cam bién
kiéu cam tng CB. Pé nang cao d6 tin ciy, song song v4i cudn diy cia bod
cam bién d4u thém tu C. Trij s6 dién dung cua tu dién dién duoc chon sao cho
thanh sit dong che kin mach tir dé tao dugc dong cong hudng. Khi mach tir
ciia cam bién ho, dong dién di qua cudn day cia role Rtr du 16n lam cho né

tac dong. Va khi mach tir kin, dong dién di qua cudn day giam xudng gan
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bang khong, role khong tac dong. Thong thudng bd cam bién duoc lip &
thanh giéng thang, thanh sit dong dugc lap ¢ budng thang.
a.Tw dong khéong ché thang mdy ding cdc phén tir logic:

Pé nang cao d6 tin cdy trong qua trinh hoat dong cua thang may, ngay
nay hé théng tu dong tu dong khéng ché hé truyén dong dién thang may dung
cac phan tir phi tiép diém. Uu diém cua cac phan tir 16gic 1a sb luong phan tir
diéu khién trong mach diéu khién 12 it nhat.

Cidc phwong thirc diéu khién truyén dong:

Sigra
I *| Pozesser Board
Lezo
2zl

Selog” Serizs H
e or
D SCE Contml

[77r] BmEnica
%

Cmerksight

M3 hinh hé diéu khién thang mdy.
e Diéu khién DC SCR:

DPuoc sir dung trong thang may tdc d6 tir 50 dén 1000 FPM.

bong co mot chiéu sir dung dién ap dé dat duoc toc do va dong dién bién
thanh mément ngd ra. Mot hé diéu khién DC SCR phai ¢6 kha ning cung cap
dién &p va dong dién theo yéu cAu dé van hanh dudi tit ca cac diéu kién cua

tai va toc do.
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Trinh tw mé tdt thang mdy trong diéu khién DC SCR.

a.Inverter control:

bong co cam timg AC co thé diéu chinh bdi bd cam bién AC, dé chuyén
dién 4p va tan sd cung cip cho motor. Toc do dong co s& tuong tng véi tin sd
cung cip. Mot bo bién d6i AC phéi c¢6 kha ning cung cap gia tri thuc cua
dong dién moétor yéu cau lién tuc trong moi diéu kién cua tai va toc do.

b.Truyén ddng thity lwc va co khi:

Truyén dong thuy luc va co khi duoc st dung & thang may téc do thap
dén trung binh.

Thang may c6 banh ring dung cho thang may tdc do thap.

Thang may c6 co cdu thanh ring duoc truyén dong thang ding boi céac
banh ring truyén. Téc d6 nim trong khoang tir 100 dén 200 FPM, nhimng
thang may loai nay duoc truyén déng bing doéng co hai cip toc do hoic dong
co mot chiéu v4i may phat.

c.Vector control:

Str dung cho thang may véi tbc do tir 500 dén 700 FPM. Giéng nhu &

can phai chuyén dién ap sang mot chiéu dé dic¢u khién.
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TURM-ON RUN TIME TURN-OFF
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Trinh tw mo tat thang mdy trong diéu khién Vector.
3.2. Nguyén tic sir dung thang may

3.2.1. Str dung thang may
+ Goi thang tir bén ngoai budng thang(d cac tang)

Goi thang: & mdi tdng ma thang phuc vu gin ngay ctra ting déu c ban
diéu khién con got 1a hdp Button muc dich phuc vu cho viéc goi thang bao
gdm: Mot nut goi thang di 1én va mot niit goi thang di xudng. Riéng o tang 1
va tang trén cung chi c6 mot nut dé goi thang di 1én hodc di xudng.

beén bao tﬁng va bao chiéu cho biét vi tri va chiéu hoat dong cua thang
hanh khéach chi can 4n vao nut goi ting theo chiéu mudn di tin hiéu dén sé&
sang 1én, dén bao hi¢u hé théng da ghi nhan 1énh goi.

Pap tng cta thang sau 1énh goi: Néu budng thang dang & mot vi tri ndo
d6 ma khac v6i 1énh goi thang sé& di chuyén dén tang do theo vi tri vu tién sau:

Néu thang di chuyén cung chiéu véi 1énh goi thang va di chuyén ngang
qua ting ma hanh khach vira goi thi khi dén ting duoc goi thang s& dung lai
va don khach.

Néu budng thang dang & ngay ting ma hang khach vira goi thang s& mo
ctra don khéch.

+ Goi thang tir bén trong budng thang: Trong budng thang c6 ban diéu
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khién phuc vu theo yéu cau dén tang cua khach.( con goi 1a hop Button Car).

Bao goém cac nat bam c6 churc ndng sau:

ks s B @
a

303A-1 303A-2 303G-1 303G-2

Hinh 3.1. Bing diéu khién trong buéng thang

Cac nut mang sb dai dién cho cac ting ma thang phuc vu.

Nat mé (DO) déng (DC) cia dung dé mé déng cira nhanh chi cé tac
dung khi thang dimg tai cac tang.

Nut Interphone dung dé lién lac v6i bén ngoai khi thang gip su cd vé
dién hodc dut cap treo.

Khi d4 vao bén trong budng thang mudn 1én tang nao khach chi viéc an
nat chi dinh 1én ting d6 thang may sé& 1ap tic di chuyén va tuan tu dung tai
cac ting ma ndé nhan duoc tin hiéu didu khién ding tang tir PLC ctra budng
thang va cira tang duoc thiét ké dong mé ty dong mo dé khach ra vao sau vai
gidy s¢€ tu dong dong lai.

Sau d6 thang s& thuc hién 1énh tiép theo. Néu khong mudn chd hét
khoang thoi gian cira dong lai khach c6 thé 4n nut DC dé dong cira. Trong
truong hop khan cAp mudn dung thang khach cé thé an nit ding thang néu

c6(E.Stop) trén bang diéu khién trong budng thang. Khi c6 sy c6 mat dién
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khach c¢o6 thé an nut interphone dé€ yéu cau giup dd tr bén ngoai.

3.2.2.Nguyén tic hoat dong thang may

Reset budng thang khi déng ngudn: Du thang & bat ki vi tri hodc trang
thai nao thi khi dong ngudn déu duoc reset va dua vé ting trét.

Nguyén tic di chuyén 1én xubng dong mé cura:

Budng thang chi hoat dong khi cira dd hoan toan dong.

Cira chi m& khi budng thang ding ding tang.

Cura s€ ty dong mé hoac dong sau khi nhén dugce cac yéu cau tin hiéu tir
PLC cip.

C6 ché d6 uu tién goi ting theo chiéu thang dang di chuyén.

C6 ché d6 uu tién dén tang theo chiéu thang dang di chuyén.

Khi budng thang cham HCT/ HCD, ngudn dién cung cap cho dong co
chinh phai b1 cit ngay lap tuc.

Khi thang khong hoat dong trong khoang thoi gian chinh dinh, ngudn
dién cung cap cho hé thong chiéu sang va quat thong gi6 trong budng thang sé
duoc cat.

Co ché d6 dém thoi gian hoat dong (theo chinh dinh) ctia dong co kéo
budng thang dé bao tri.

Nguyén tic dén ting: dé xac dinh vi tri hién tai cta thang nho cac cam
bién & mdi ctra tang. Khi budng thang & tang nao thi cam bién nhén tin hiéu &
tang d6 va dua vé PLC.

Nguyén tac dimg budng thang:
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Hinh 3.4. So do dirng ting thang mdy va vi tri diit ld co.

Trong do: I —mong ngua 1; 2 — mong ngua 2; 3 — mong ngua 3
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Viéc diéu khién ding tang cua thang may s& duoc quyét dinh boi su phi
hop 1am viéc gitta ba 14 cd bang thép (duoc mic cd dinh trén nhitng thanh
thép hoic day thép chay doc theo chiéu lam viéc cua budng thang) bao gdm
co LVU (Level Up) c¢o DZ (Door Zone) co LVD (Level Down) véi 3
méng ngyua (cam bién quang) va Counter Up_Down (bd dém 1én_xubng).

- LVU (Level Up): La cd ding dé phét hién va dém tang khi budng thang di
1én.

- DZ (Door Zone): La cd giup budng thang dimg bang tang (dung ding cira
ting).

-LVD (Level Down): La co dung dé phat hién va dém tang khi budng
thang di xubng.

-Mong ngua 1: Tai 2 dau c¢6 gin bd phan phat va thu tin hiéu, khoang
cach giita dau phat tin hiéu va dau thu tin hiéu 13 2-+3cm, tin hiéu cia mong
ngua 1 s& duogc dua vao chan CU (dém 1én) ciia bo Counter Up Down (bd
dém 1én_xudng), mong ngya 1 gitp cho viéec dém tang khi thang di lén.

- Méng ngwa 2: Tin hiéu cia méng ngua 2 dung dé thyc hién viéc dimg bang
tﬁng.

- Méng ngwa 3: Tin hiéu cia mong ngyua 3 dugc dwa vao chan CD (dém
xudng) ctia bo Counter Up Down, méng ngua 3 gitp cho viéc dém tang khi
thang di xubng.

- Luu y: Vi tri ciia ca 3 mong ngua duoc dit cb dinh trén budng thang va
dit ngang nhau (c6 thé dat & phia sau hodc ¢ bén hong budng thang). Tin hiéu
giita mong ngya 1 va moéng ngua 3 khi giri vao bd dém Counter Up Donw
phai duoc khéa chéo 1an nhau khi thang di chuyén, nghia 1a khi budng thang
di 1én thi chi c6 tin hiéu ciia méng ngua 1 gui vao chan CU, con khi budng
thang di xubng thi chi co tin hiéu cia méng nguwa 3 giri vao chan CD cua
Counter Up_Down.

Nguyén ly hoat dong cia 3 14 co LVU _DZ LVD:

Xét lc c6 tin hiéu lam thang tir tAng 1 di 1én ting 2: Khi budng thang bat
dau 1én dén tang 2, cd LVUI sé& che mong ngwa 1 lam cam bién tai 2 dau
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méng ngua bi mét tin hiéu, gt mdt xung di€n vao bd dém Counter Up, lam
bo dém tang Ién 1, lac nay chuong trinh diéu khién hiéu rang budng dang di
dén tang 2. Viéc dimg ting s& duoc thuc hién khi cd DZ tai tang 2 che méng
ngua 2 (va phai thoa cac diéu kién ding tai tang 2).

Tuong tu nhu vay, khi thang bat dau 1én tang 3, do tac dong ciia LVU2
1én méng ngua 1 1am b dém Counter tang gid tri dém 1én 2. Khi budng thang
nhan tin hidu di xudng (ta xét tlr ting 2 xudng tang 1). Khi budng thang xudng
gan hét tang 2 dé bat dau di vao tang 1, gia tri Counter giam xuéng con 0. Khi
gia trj dém cta Counter 13 0 thi chuong trinh diéu khién s& hiéu rang budng
thang da dén t.:?mg 1, viéc dung tﬁng s¢ dugc thuc hién khi co DZ che mong
ngua 2 (va thoa cac diéu kién dimg budng thang tai tang 1).

Tuong tu khi budng thang di tir tang trén xudng cac tang phia bén dudi,
gia tri cua bo Counter s& giam dan, mdi gid tri s& twong Gmg v4i mdi tang.
Viéc dimg budng thang phu thudc vao cd DZ va céac diéu kién cho phép thang
ding bang tang.

+ Tir gia tri cuia bd Counter ta c6 thé xac dinh dugc vi tri budng thang tai mbi
tng :

Counter =0 Thang ¢ ting 1

Counter = 1 Thang ¢ tang 2

Counter =2 Thang ¢ ting 3

Nguyén 1y dimg budng thang nho cac ¢ LVU_DZ_LVD phbi hop vdi 3
moéng ngyua duoc str dung kha rong rai trong cong nghé diéu khién thang may
¢ Viét Nam hi¢n nay, vi cong nghé diéu khién do tuong d6i don gian va kha

chinh xac.
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3.3. Lwa chon cac thiét bi tw dong héa:

~3pha
Puli %
~ | Hoép Bi¢n
U T ¢ | 50 3. 7 tin [
il

3.3.1. Dong co

b
trong Ca hin

Hinh 3.6. So dé tong quan vé diéu khién thang mdy

*Cdc thong so ky thudt cua thang may:

S tang: 3 tang
Chiéu cao tran nha: 4m
Trong lugng ca bin: 500 Kg
Trong lugng dinh muec: 450 Kg
Téc do cua thang: 1 m/s
Gia toc cuc dai: 1,5 m/s?

Do giat khi khai dong va ham: 15 my/s®
DPuong kinh puli dan domg: 0,45 m
*Tinh todn céng sudt ciia dpng co:
+ Céng sudt tinh ciia déng co khi ndng tai khéong diing doi trong:

_ k(G, +G)v.g.20°
n

P

[+

(KW)

Trong do:
Gpi: Khéi lwong budng thang (Kg); ta c6 Gy = 500 Kg
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G: Khéi luong hang (Kg); ta cd Gam = 450 Kg

V: Tbc d6 nang (m/s); ta c6 v= 1m/s

g Gia toc trong truong (m/s?); ta lay g = 9,8 1m/s”

n: Hiéu sut cta co cau nang; taldyn = 0,8

k: Hé sb tinh dén ma sat giita thanh dan hudéng va d6i trong;
taldyk =12

_1,2X(500+ 450)x1%9,81x1073

P
¢ 0,8

=13,97925(KW)

+ Cong sudt tinh ciia déng co khi ndng tdi ¢é ding déi trong:
P, = {(de +G,, ).E -G, .n}.v.k.g.10-3 (KW)
n

ma Gy = Gyt + o.Gym (K0Q)
Trong do: o la hé s6 can béng; tachona =04

— Gy =500 + 0,4x450 = 680 (Kg)

—680x%x0,8[x1x%x12x%x981x%x1073

1
P, =[500+450 X
= | )X oo

= 7,58(KW)

+ Céng sudt tinh ciia déng co lic ha tdi cé ding doi trong:
1 3

Per = (G "'th)ﬂ +Gy.— |vk.g.10 (KW)
n

Pch:[(500+450)XO,8+680X£]X1X1,2X9,81X10_3:18,95(KW)

3.3.1.1. Tinh chon bién tan va dng co:

+ Khi thiét ké hé trang bi dién - dién tr cho thang mdy viéc Iya chon mot
hé truyén dong, chon mot loai dong co phai dya trén cac yéu cAu sau:

+ BJ§ chinh xéc khi dung.

+ Téc d6 di chuyén budng thang.

+ Gia toc 16n nhét cho phép.

+ Pham vi diéu chinh toc d9.

Trong thang may c6 thé sir dung cac hé truyén dong sau:
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+ Hé truyén dong mot chiéu may phat - déng co

+ Heé truyén dong Tiristo - d6ng co mot chiéu co dao chiéu

+ Hé truyén dong xoay chiéu dung dong co khéng déng bo diéu chinh
bang bién tan.

* Ngay nay hé truyén dong cho thang may ché nguoi c6 toc do trung
binh hau hét déu str dung hé truyén dong bién tin - dong co roto 16ng soc két
hop véi bd diéu khién PLC. Hé truyén dong nay c6 wu va nhuoc diém 1a:

e Uu diém:

+ C6 thé thay d6i dugc cac thong sd théng qua viéc lap trinh cho bién
tan.

+ C6 kha ning thay d6i thoi gian khoi dong thong qua viée lap trinh cho
bién tan.

+ Co kha nang thay dbi thoi gian khoi dong, thoi gian hdm mét cach
mém mai dé giam d¢ dat cho buéng thang, diéu khién tbc d6 mém hoan toan.

+ C6 kha ning giit do cing co cia dong co tot, d& van hanh va bao
dudng.

e Nhuoc diém:

+ Gia thanh dau tu cao song ngay nay véi viéc ché tao hang loat nén gia
thanh cho mot bién tan ngdy cang giam.

+ Dang dién ap dau ra cta bién tdn c6 chra nhiéu song hai nén dé gay
nhiéu cho ludi dién 4p ba pha va ludi thong tin & gan vi tri dat bién tan nhat 13
d6i v6i cac bién tan cong sudt 16n thi kha ning giy nhidu 16n nén cac bo bién
tan cong suat 1on thuong duogc ché tao kém theo v6i mot bd loc nhiéu.
3.3.1.2 Tinh chon dgng co:

a. Tinh mo men ndng va mo men ha:
* Momen nang tai:
_ (Gym + G —G4)-R

Uiz,

M

Trong do:
Ggm: Trong luong tai (Kg)
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Gpe: Trong luong budng thang (Kg)
Gy Trong lugng ddi trong (Kg)
u: Boi sb hé théng rong roc; chonu =1

_ 27Rn
v.u

1: Ti sO truyén; ta co: [

R: Ban kinh puli dan dong; R= % = 0—35 =0,225(m)

bong co du tinh chon ¢6 ng,, = 905v/ph = 15,08V/s.

~ . 2x314x0,225x15,08
1x1

21

(500 + 450 — 680) x 0,225 x 9,81
n= - 35,5(Nm)
1x21x0,8

_)

Vay M, = 35,5(Nm)

* Momen ha tai:

Gy + Gy =Gy )R
Mh:( dm+ L:)tl dt) (2_i] (Nm)

e

_ (500 + 450 — 680) x 0,225

1
—_ X —
h 1% 21 <2 0,8) 9,81 = 21,28

Vay My, = 21,28(Nm).
b. Tinh tong thoi gian hanh trinh ndng va ha ciia buéng thang bao gom:
e Thoi gian budng thang di chuyén véi toc d6 6n dinh.
e Thoi gian m¢o may va ham may.
e Tong thoi gian con lai: thoi gian dong mé cira budng thang + thoi gian
ra vao budng thang ctia hanh khéch.
Ta c6 phuong trinh téc do, phuong trinh quing duong:

da
—=p—=>a=pl+a,

dt

X, sa=v
a7’

ds .
—~=v—ovV=Ss
dt
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\ 1 1
—>v:%,o.t2 +a,t+v, va s :Ep't3 +Ea.t2 +V,

Dé con ngudi khong co cam giac kho chiu chon ame = 1,5 (m/s) va do dat
p =15 (m/s°).
* Thot gian m¢ may:

8 15

o t="m 22 _0fs
AT (s)

v, :%p,tf Fagt 4V, :%xleO,lz +0+0=0,075(m/s)
1 3 1 2 1 3
s, =2 pIi 4 atf = x15x01' +0+0 =00025(m)

1
o V,= _Ep.(ts _tz)z + Ay (t3 _t2)+V2

ma vz = 1(m/s)
V2 = Vi + amax. (t2 - 1)
tl = t3 - tZ :Oll(s)

Thay vao phuong trinh cua vj ta cé:
1= —%><15><o,12 +1,5%0,1+0,075+15x(t, —t,)
->bL-t= 0,6(5)
Vay thoi gian mé may:
Tm =t + (tg - tl) + (t3 - tg) =t3= 01+06+0,1= 0,8(3)
Cac quang duong:

+ s, = 0,0025(m)

ts, = %p(tz _t)? +%am (t, ~t)? +,(t, -t,) = O+%><1,5>< 0,62 +0,075x 0,6 = 0,315(m)

1 1
+ 5= gp(ta _tz)3 +Ea(t3 _tz)z +V, (t; —t,)

ma t3-1,= 0,1(5)
Vo = Vg + amax-(t2 - t1) = 0,075 + 1,5%0,6 = 0,975(m/s)

S, = %xlS x0,1° + % x15x0,1° +0,975x 0,1 = 0,1075(m)

VAy sm = S + S, + 53 = 0,0025 + 0,075 + 0,315 = 0,425(m).
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Gia thiét quing dudng tir khi gip sensor giam tdc dén khi dimg 1a sy = 0,45
(m)

= Sy=4-0,425-0,45=3,125 (m)

* Thoi gian thang may chuyén dong déu la:

T, = 2395 _5605()
1

Y

V3
* Gia stir thang mdy tir khi giam toc dén khi gip sensor dimg chuyén dong
cham dan déu vai toc do giat bang khong va quing duong ham 1a 0,045 (m),
van toc giam xudng con 0,2 (nvs).

Taco: s=vyt

S 0,4
= v, " 02+1 0,67(s)
2

e Thoi gian tir sau khi giam téc dén khi gap sensor dong:

_ 0,45-0,4—0,045
0,2

t =0,025(s)

e Thoi gian hdm va phanh co khi dé thang may dimg han la:
0,045 0,045
- 02+0 01

2

t =0,45(s)

Vay thoi gian him va phanh co khi dé thang may ding han 1a:
Thea = 0,67 + 0,025 + 0,45 = 1,145 (s)
— To6ng thoi gian hoat dong trong mot ting cia thang may la:
T=Tn+ T+ Thyg=0,8+3,125+ 1,145 = 5,07 (S)
* Gia thiét dat thoi gian dé thang md cira va hanh khach ra vao mdi tang la
5(s).
Vay tong thoi gian cho mdi ting cua thang may 1a: 5,07 + 3 = 8,07 (s).
Khi thang di dén tang 3, cho ddng 10(s) rdi tiép tuc cho thang di xudng.
+ Thoi gian thang chay tir tang 1 1én tang 2 bang thoi gian thang chay tir
tang 2 1én tang 3 bang 5,07(s).
+ Thoi gian nghi cta thang may & mdi ting bang 5(s).

c. Tinh mé men dang tri va tinh chon céng sudt dong co:
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* MO men dang tri:

Trong d6 M; 1a tri s6 mémen tuong Gmg voi khoang thoi gian t;.

MZ.t+ M7t |3552% 4+ 21,282
= Mgy = = = 29,27(Nm)
2.t 2
ma Py = Mg.0p
Trong d6 wp la van tde gbc cua dong co, ta co:
o, = n _ 60.v.i _ 60x1x21 —9337(rad /s)
955 955.27.R 9,55%x2x%x314x%0,225
—Pg = 93,37x29,27 = 2733 (W) = 2,733(KW).
* Tinh hé s6 tiép dién twong ddi:
sy = = tu
z tilv + z
Trong ®a: tiivy 1p kho9ng théi
gian lum viOc
TS% = X907 1004 = 403

2x4x5,07 + 2x5x5 +

a A~

Trong thuc tO ®éng c- ding cho cCu tréc,
= 25%, vx vEy ta quy ®ai

m,y nGng-ht

th-éng cd hO sé ti0Op ®iOn TS§%

c«ng sukt ®ng c— vO lo'i ca TS% = 25%.

TSn% 0
P = o = = 3,46

P..
mg 5

{ TCTAT\

\©

Duya vao cuon “ Céc dac tinh dong co trong truyén dong dién” ta chon

dong co khong déng b0 réto léng soc loai clu truc luyén kim kiéu MTR; 380:;

TD25%.
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Ki hiéu: MTK-22-6 c6 céac thong sd sau:

Pim = 5,5 KW Ngm = 905 vg/ph
Istsm, = 19,3 (A) Isty =12 (A)
R = 0,685 (Q) X =0,733 (Q)

M6 men quan tinh cta roto: J = 0,138 Kgm?
Khéi luong cua dong co: Q =153 Kg
Chon déng co déng mé cira buong thang

Tén dong co : YVP90-6

Cong sudt : Pgn = 0,75 KW

Momen : 3N/m

bién ap Uy, =220V

Tan s vao : f=3 Hz dén 50 Hz

Técdd  : n=920 (vong/phut)

Dongdign : I, =5 A

d. Kiém nghiém cong sudt dong co da chon:

Ta co:
P
Men = o
WOen
2.7 2%x3,14%x90
= = ! 94,72
m o, ’
H o -1l S (rad/a)
= M 22210 _ 55 06

Thuc té dong co chiu M = 2,3. My, = 2,3x58.06 = 133.55 (Nm)
ma ta co: Mg = 58,5 (Nm)
= Mgy> My, vi vay theo phuong phap mémen dang tri ta thiy dat yéu cau veé

mat phat
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3.3.2 Luwa chon bién tan dé diéu khién dong co:

Nhiém vu ctia bién tan bién d6i tan s6 ciia dong dién tir tin s6 nay sang
tan s6 khéc.

Nguyén li lam viéc cta bién tan kha don gian. Pau tién ngudn dién xoay
chiéu mot hodc ba pha duogc chinh luu va loc thanh nguén mét chiéu kha béng
phang.Cong doan nay duoc thuc hién nho chinh luu cau diode va tu dién. Nho
vay hé sb cong suét cosp khong phu thudc vao tai va déu co gia tri 1 0,96.

Dién 4p mot chiéu nay duogc bién d6i nghich luu dién 4p xoay chiéu 3
pha d6i xtmg nghich luu. Cong doan nay dugc thyc hién thong qua hé IGBT
(transisto ludng cuc céng cach ly) b::ing phuong phap diéu ché d6 rong xung (
PWM ). Nho tién bd ciia cong nghé vi xir li va cong nghé ban dan hién nay
tan s6 chuyén mach xung c6 thé 1én toi dai tin sb siéu 4m nham giam tiéng on
cho dong co.

Hé théng dién ap xoay chiéu 3 pha ¢ dau ra c6 thé thay ddi gia tri bién
d6 va tin sb vo cip tuy theo bo diéu khién. Theo li thuyét tan sb va dién ap c6
mot qui dinh nhét dinh tiy theo ché d6 diéu khién.

A% hF

BCL LE T4l

Ngudn Xoay Chidy m_{ﬁjg n—H;Eg n_”:E'g

Hinh 3.8. So dé khéi bién tin gidn tiép
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Nguon duphong

—
PLC

Diéu khién trungtam |
hé théng role

—
Tin hiéu vao hé théng phu tro
phanh bao hiém

Bién tin Bién tin
| @
doéng conang ha dong codong mo
clra

Hinh 3.9. So dé khoi ciia hé bién tin dpng co va hé thong diéu khién PLC
3.3.2.1 Chon bién tan diéu khién dong co ning ha

Chon bién tan di€u khién dong co kéo la bién tan MM440 cua siemen:

Hinh 3.10. Bién tin MM440
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Hinh 3.11.So d6 du néi bién titn MM440
Thong sé:

-MM440: 6SE6440-2UD27-5CAl

-Ngudn cip: 3 pha 380 — 480V, 47 - 63Hz

-Dai tan s6 dau ra: 0 — 650 Hz

-C6 6 dau vao s6 co thé 1ap trinh duoc

-2 ngd vao tuong tu

-2 ngo ra tuong ty

-Loai A, kich cd Hx W x D: 245 x 185 x195

-Dai nhiét d¢ lam viéc: -10°C + +50°C
3.3.2.2 Lua chon bién tin diéu khién dong co mé déng cira:
Chon bién tan diéu khién dong co md dong cira 1a bién tin MM420 cia
siemen:
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Hinh 3.12. Bién tin MM420

dm— Ty
[Sr—~1 -1~ -~
0 -
>
~
A — o)

=t ow

L B e ]

Hinh 3.13.So dd d4u ndi bién tin MM420
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Converter DC Link Inverter

Hinh. 3.14 So d6 déng ndi dong co

MM420: 65E6420 -2UCTT -5AA1.

Ngudn cung cip: | hodc 3 pha 200 -240 V +10%, 10 45 -63 Hz
Dai tan so dau ra: 0 - 650 Hz.

Cong suit: 0,75 kW.

3 diu vio so o thé ldp trinh dwoc.

1 ngd vao twong tu: 0 -10 V.

1 ngd ra twrong to: 0 -20 mA.
Loat A,kichco Hx WxD: 173 x73x 149,
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3.4 XAy dwng chwong trinh diéu khién

3.4.1 Cac dau vao/ra

Cac dau vao

STT | Dia chi Ky hi¢u Chirc nang

1 10.3 Start Khoi dong bang chuyén

2 10.4 Stop Dirng hé thong bing chuyén

3 11.2 CB murc cao | Phat hién vat & muc cao

4 11.1 CB mtrc TB | Phat hién vat & mic TB
5 11.0 | CB muc Thap Phat hién vat & muc thap
6 10.2 CTHT cao Dung dong co gat vat
7 10.1 CTHT TB Dung dong co gat vat
8 10.0 CTHT Thép Dung dong co gat vat

Cic diu ra

STT | Dia chi Chtrc nang

1 Q0.0 Gat vat sang trai

2 Q0.4 Gat vat sang phai

3 Q0.7 Khai dong bang chuyén
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I1.0 + 11.1 + I1.2

10.
:
1 | 10. I0
0 0 2
«— —
Q0.0 Q0.1

Hinh 3.10: So db tay gat

+ Tin hiéu diéu khién tir cam bién: 11.0,11.1,11.2
+ Tin hiéu dung vi tri: 10.0, 10.1,10.2

+ Tin hiéu diéu khién chiéu dong co: Q0.0, Q0.1
3.4.2 Lwu d6 thuat toan
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Begin

Cabin dén vij tri
duoc goi?

Cabin dang ranh hodc
cung chiéu tang duogc
goi

Pk déng co dua CB di chuyén hét
yéu cau réi quay lai phuc vu Iénh
ma&i

Cabin mé clra, cho
khdach vao cabin

Piéu khién déng co
dwa CB dén tang goi

e

end

Chuong trinh con di chuyén ca bin dén tang

duoc goi
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Begin

v 5
s Luu d6 dong mo va

CB dung ding tang .
phuc vu trong cabin
b

Sy
— S

Cé tin hiéu mo clra

b

\ 4

Piéu khién mé cura

Delay 5s khach vao chon tang

4

Diéu khién déng ctra

Co qua tai hoac co
Iénh mé clra

< a T
Cé chon tang

\ 4

Diéu khién dong co dua

cabin dén tang dugc goi End
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3.4.3 So' @0 mach két noi PLC va chwong trinh diéu Khién

SO PO MACH KET NOI PLC

[l

I _ L

| ':":ID_‘;:_D_I:': ;”
L_T_lin1 u;;-;|1_._,,_| |_|L
_Lf' 1

— 0.2 0.2 [}

E| L (X},
T ina 0.3 ]

5 = 117
L T lina (01,4 ]
_dJ_lma 0.5 — M
I = Ms

o - L I
e

i Q0.7 [ ]
——111.0 — M7

d5 1
S K i Ll "

L i 21,1 [ 1
— L1 ™
—i:.:"'—”:d, .2 D

(e . — Mo
——114 Rl —
_':'l'_.m 1.4 [} __—
EE_-_H_”E_ 1.5 EII' —
- P 1.6 E'r
+ = L N
I ol s
agyy 220V
DL AL

68



Metwork!l MOOgoitangl

M1.0 100 MOO
| || {
| | \
M0.0
| |
|
T3B
MNetworke MlOreleytrunggiontongl
10.0 iGN M1.0

) )

MNetwork> MUlgoitonge
M1.1 01 MOl

/] )

MNetworkd Mllreleyirunggiontongs
10.1 Mo ML

N )

Metwork> MOZgoitangs
M1.2 0.2 MO.2

/] )
Mo.c
[

Metworke Ml2releyirunggiontiong?
M 2 Ml.2

e e M

[ | I §

69



MNetwork? Ml 3releynhothoigiontocdong
M10 T27 ML 3
| | I

|| N {)

FetworkE T37toothoigionmhococtiepdiemtacdonglalls

M1.3 T327
| |
I M TOM

+100— PT

Metwork3 G0.0thongmoydixuong

0.3 M0.1 (0.1 M1.3 0.0
| | | | | /1 | | {
|| | 1/ 1/ .
o0

. |

11.0 M0, 2

[ |

[ | }_

10.4 MO.2

| ||

11.e

N

70



MNetwork]0 GQOlthongmoydilen

MNetworkll Ml dreleydieukhienuutiendixuong

11.4 P MO.3 MU.4
)
MO.5 MO.&
()

Fletworkl? Q0 Zmocunkhuangthong
10,3 (0.3

)
10.4

-

103
—

I1.0
—
I1.1
—

11.4

—

71

I1.1 MO.0 (0.0 MI1.3 MO.4 (0.1
| | A=)
1.3 M.

| | | |

[ I

11.0 MD.0

| | | |

| I

103 M0

|| ||

11.5

||



Fletworkl3 Q04dongcuwobuongthong
[0.3 I1.4 004

T /1 (

1 141 \

[0.4

-

[0.5

[11

—

fFletwaorkld R].Omocuatongl
003 10.3 G0.0

MNetworkld QO6dongcuntongl
po4 103 0o

— )

Networkle QO0.7mocuatongd
Q0.2 104 Q0.7

— = =)

Networkly? Ol.0Ddongcuotongs
D04 104 QL0

)

72



FletworklS Ollmocuatongd
apz 10,0 @11

FNetworklZ Oledongcuatongs3

—E(JD'MDE}—EI%

FNetworkz0 T38tThoigionthongmayngunghootodong
P00 @0l

/T O
+3000 PT
Fletworke]l  Tatdenbuongthang
T2g Q02

—/H)

Chuwong trinh diéu khién thang mdy 3 ting ding PLC SIEMENS §7-200
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3.5 Phu luc hinh anh
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KET LUAN

Sau thoi gian 1am d6 an tét nghiép,duéi sy huéng dan tan tinh caa thay
gido Thac si Nguyén Puc Minh, dén nay tac gia di hoan thanh d6 an cua
minh. Noi dung chinh caa dd an bao gdbm:

Phan kién thuc:
* Tim hiéu ve PLC va ho PLC S7 200 hang Simen

* Tim hiéu quy trinh c6ng nghé thang may.

Phan thiét ké thi cong:

* Xay dung so do khoi.
* Viét chuong trinh diéu khién.

Pé tai nay duoc trinh bay theo dang moé hinh mé phong. Nén trong
quatrinh thuc hién luan van nay khong tranh khoi nhiing sai sot. mong rang dé
tai nay s& dugc cac ban sinh vién khoa sau sé& tiép tuc nghién ciru va khic
phuc nhitng mit han ché cua dé tai dé tao ra san pham tdi vu phuc vu cho san
Xuit va doi séng xa hoi.

Em xin dugc su chi bao, gbp ¥ cua thay c6 dé dé tai cua em duoc
hoanthién hon. Cudi cing em xin tran trong cam on thay Hiéu truéng, Ban
Giam hiéu nha trudng, cac phong ban chtic nang, thay trojong khoa dién, cac
théy c6 trong khoa dién va dac biét la thay Thac si Nguyén Ptc Minh 1a
ngudi tructiép hudng dan em thuc hién dé tai.

Hai Phong, ngay  thdng nam 2018
Sinh vién thuc hién
Nguyén Tho Chan
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