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LOI CAM ON

Sau thoi gian hon hai thang thuc hién, d6 an tét nghiép cua em voi dé tai:
TIM HIEU DAY CHUYEN SAN XUAT PCB SU DUNG CONG NGHE SMT
d3 hoan thanh dung thoi gian quy dinh. Qua diy em xin bay t6 10ng biét on dén
cac thay co gido trong khoa Dién — Dién T truong Pai hoc Quan Ly va Cong
Nghé Hai Phong, la nhimg ngudi truyén thy tri thirc, Ky nang, kinh nghiém cho
em trong sudt thoi gian hoc vira qua. D6 1a nén tang cho viéc thuc hién dd &n
t6t nghiép nay. Dac biét, em xin gui 10i cam on sau sic dén giang vién huéng
dan — thay Poan Hitu Chuc, thay da luon theo ddi, chi dan, gitip d& va tao diéu
kién tot nhat dé em hoan thanh d6 &n. Trong thoi gian thuc hién dd an, em da
phai nhitng khé khin va sai xot, thay luén c6 nhirng phét hién va goi y cho em
c6 thé tim ra phuong phap khac phuc va hoan thién do an.

Em xin chan thanh cam on!

Hai Phong, ngay...thang...nam 2022

Sinh vién thuc hién



LOI CAM POAN

Em xin cam doan ndi dung duoc trinh bay trong dd an tét nghiép l1a két qua
nghién ctu cua ban than. Noi dung db an cua ching em c6 tham khao va st
dung cac tai liéu, thong tin da dugc dang tai trén cac tap chi, Webside trén

internet.



LOI MO PAU

Trong doi séng hang ngay, xung quanh ching ta 1a v van cac thiét bi dién tir
nhu Smart phone, Smart TV, biéu hoa, Tu lanh, cac thiét bi Y té, may moc
cong nghiép vv... Mot trong nhiing thanh phan khong thé thiéu trong nhitng
thiét bi d6 chinh 1a PCB (Printed Circuit Board) hay con duoc goi l1a mach in.
Nho c6 PCB ma cac linh kién dién tir duoc két ndi véi nhau ma khéng can 1 hé
thong day dan nao. Piéu nay gilp ban ché tinh trang chong chéo, phirc tap va
gay ra cac hién twong hd mach khong dang c6. Hién nay dé san xuat ra nhitng
mach in do6 cac tap doan 16n nhu Samsung, LG dang ap dung cong nghé san
xuat hién dai cho day chuyén cia ho. P6 chinh 13 cong nghé SMT.

V6i dé tai duoc giao 1a: “NGHIEN CUU TIM HIEU DAY CHUYEN SAN
XUAT PCB SU DUNG CONG NGHE SMT” da giap em hiéu dugc hon vé
cau tric, nguyén ly hoat dong cua day chuyén san xuat SMT. Tir d6 1am nén
tang quan trong cho ngudn kién thic cia em sau nay khi hoat dong, lam viéc
trong linh vuc. Vi su gitp d& va chi bao tan tinh cua thay Poan Hitu Chirc
cling cac thay cd gido trong bd mén em da hoan thanh co ban noi dung cua d6
an. Mac du rat ¢4 gang nhung do trinh do chuyén mén c6 han nén do an van
con nhiéu han ché. Kinh mong thay cé ciing céc ban dong gop ¥ kién dé do an
c6 thé hoan thién hon.

Em xin chan thanh cam on !

Sinh vién thyc hién

Bui Phic Dai



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

CHUONG 1.  TONG QUAN QUY TRINH CONG NGHE VA CAC
PHAN TU TRONG DAY CHUYEN

1.1 Téng quan quy trinh céng nghé

Quét hop Gin chip/IC Gia nhigét, Kiém tra &
kim han Lam mat Sira loi

Hinh 1.1 So d6 quy trinh cong nghé SMT

Céc hang khac nhau so hitu nhimg ki thuat gan chip khac nhau dé tao ra céc loai
may gan chip trén day truyén SMT. Tuy nhién, nhitng céng doan déu theo mét quy
chuan chung bao gém 4 buéc:

1. Quét hop kim han

Kem han c6 dang bot nhdo, tinh bam dinh cao, thanh phan thay doi ty céng nghé va
dbi teong han. Kem han quét qua 16 caa mot mat na kim loai (metal mask hoic stencil)
duogc dit trén PCB dé tranh dinh vao noi khong mong mudn. Sau d6, chuyén sang cong
doan gan linh kién.

2. Gin chip, gan IC

May tu dong g& linh kién tir bang chuyén hoic khay va dat vao vj tri twong Gng da
duoc quét kem han. Sau khi kem han dugc siy kho, PCB dugc 1at mit va qué trinh gan
lap lai. Cong nghé SMT méi con cho phép gén linh kién cuing Itc ca hai mat.

3. Gia nhiét — lam mat

Tai 10 sdy, PCB di qua cac khu vuc véi nhiét d6 ting dan dé linh kién c6 thé thich
ng. O nhiét @6 du Ion, kem han nong chay, dan chat linh kién 1én PCB. Sau d6 chung
duoc rira bang mot s6 hoa chat, dung méi va nude dé 1am sach vat liéu han roi ding
khi nén lam khd nhanh.

4. Kiém tra va sira I8i

O budc 2 ching ta ¢ thé st dung cac may AOI (Automated Optical Inspection)
quang hoc hodc X-ray. Céc thiét bi ndy cho phép phat hién cac 13i vi tri, 13i tiép xuc
cua cac linh kién va thiéc, keo han trén bé mat cia mach in.

1.2 Pic diém va cac thuat ngir

1.2.1 Pic diém

Day chuyén cong nghé SMT la day chuyén cong nghé tién tién, hién dai co tinh tng
dung cao trong san xuat mach dién tir. Day chuyén SMT duoc thuc hién véi muc dich
t6i wu kich thuéc caa vi mach, linh kién duoc thiét ké gan trén PCB nho gon hon va
trén vi mach d6 ciing c6 thé gan thém nhiéu thiét bi nhu Diot, tu dién, dién tro.

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 1



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

1.2.2 Cac thuat ngir
> PCB
Printed Cir

ard hay con dugc goi 1a mach in dugc trinh bay trong hinh 1.2
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Hinh 1.2 PCB hay mgch in

» Magazine v 7
La 1 khay chtra dung dé chira cac PCB phuc vu cho muc dich van chuyén va luu trir
trong nha may. Hinh 1.3

Hinh 1.3 Magazine

» Stack
Chi thao tac hay hanh dong xép chong PCB vao khay chira cia Magazine, dugc thyc
hién boi con nguoi hoac may. Hinh 1.4

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 2



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

.

Hinh 1.4 PCB stack

» Destack
Chi thao tac hay hanh dong xa hay di chuyén PCB di duoc luu trir trong Magazine
sang may tiép theo trong day chuyén duogc thuc hién boi may. Hinh 1.5

Hinh 1.5 PCB destack

» NG

Trong san xuat hang hoa, mdi khi nhac téi NG hay hang NG, ta hiéu d6 1a nhitng san
pham khong dat chat luong, bi 15i, ¢4 van dé va dugc yéu cau thu hoi hoic bi tra lai.
Thuat ngir nay dac biét duoc dung phd bién trén cac thiét bi kiém dinh chat luong cho
thanh pham trudc khi duoc luu kho, phan phdi. Hinh 1.6 12 mét vi du thuc té cua cum
tir NG trong san xuat. Thiét bi cam bién cho biét chat lwong hang 1a dat yéu cau (man
hinh cua thiét bi hién thi OK) hay I I8i, hong (man hinh thiét bi hién thi NG) dé tir d6
doanh nghiép c6 thé tién hanh phan loai hang, phan phéi hay xir ly, loai bo ching.

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 3



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

Hinh 1.6 Vi du vé sdn phdam NG

» Lifter
Lifter 12 co cau nang trong may Magazine Loader/ Magazine Unloader. La 1 co ciu

co khi duoc d?lq dong bang dong co co chirc ning niang Magazine chita PCB hoic
Magzine trong dén chinh xac vi tri thao tAc cua may. Hinh 1.7

MAGAZINE —\\

X

Hinh 1.7 Co céu Lifter

» EMG

NGt nhan ding khan cip hay con goi 1a Emergency Stop Button. La loai nit nhan
duoc str dung dé dirng mdy trong cac trudng hop khan cip, nho thiét ké dau nat 16n,
trong truong hop khan cap cé thé tac dong dé dang, khi bi tac dong thi nat nhan khan
cap duy tri trang thai, mudn tro lai ban dau thi phai xoay ndt nhan. Nat nhan khan cap

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 4



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

duoc st dung nhiéu trén céc day chuyén may méc va dugc mac ndi tiép véi nhau, dat
nhiéu vi tri trén day chuyén dé chd nao ciing c6 thé dirng may trong trueong hop khan
cap. Hinh 1.8

L
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Hinh 1.8 EMG hay nut dirng khén cap

> HMI

'HMI la tir viét tat cua Human-Machine-Interface, 1a 1 man hinh cam Gng gidp giao
tiep gitta nguoi van hanh va may moc thict bi. Hay néi don gian 1a 1 man hinh van
hanh may. Hinh 1.8

-

Hinh 1.9 Man hinh HMI

» Tower Lamp

Pén thap hay Tower Lamp 1a thiét bi canh bao dugc sir dung trong day chuyén, n6
c6 tac dung bao trang thai van hanh cua thiét bi vi du nhu mau do bao trang théi 1i,
deén xanh bao trang thai hoat dong binh thuong va dén vang bao dang trong trang thai
cho. Hinh 1.10

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 5



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

Hinh 1.10 Tower lamp

> Line

Line hay day chuyén san xuat 1a mot tap hop cac hoat dong tuan tw dwoc thiét 13p tai
mot nha may ma vat liéu dugc dua vao qua trinh tinh ché dé tao ra mot san pham tiéu
dung cuoi cung hoac céac bo phan dugc lap rap dé ché tao thanh pham. Hinh 1.11

Reflow
oven

\ -

)/r’ Failure

detection

Placement
machines

Stencil
printer

Failure
prevention

Hinh 1.11 Line trong nha may sdn xudt

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 6



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

1.3 Cé&c phan tir co ban trong day chuyén SMT

CAac phan ta trong day chuyén SMT duoc trinh bay trong hinh 1.12 bao gdom cac
may sau:
» Magazine Loader

Nam & vi tri dau tién cua day truyen May nay c6 nhiém vu di chuyén PCB duoc da
duoc stack trong magazine sang may tiép theo trong day chuyen.
» Vertical Turn

Nam phia sau Magazine Loader, ¢6 nhiém vu lat mat PCB dé nhitng may tiép theo
thao tac.
» Sceen Printer

C6 nhiém vu quét kem han sau khi tron 1&n bé mat PCB mot cach dong nhat va
chinh xac.
» Chip Mounter

Nhan PCB da dugc quét kem han tir may Screen Printer, xac dinh vi tri cac linh kién
can gan sau do6 thyc hién gan linh kién 1 cach day du va chinh xac 1én bé mat caa PCB.
» Work conveyor

Ban thao tac, sau khi nhan PCB di duoc gan linh Kién, nguoi céng nhan sé thuc hién
cac thao tac chuy@n mén va chuyén PCB sang budc tiép theo.
» Gate Conveyor

Bing tai trung chuyén c6 bo phan caa tu dong, pht hop véi khéng gian han ché, can
161 di lai gitra cac line trong nha may.
» Reflow Oven

Nhan PCB d3 duoc quét kem han va gan day du linh kién sau d6 gia nhiét cho kem
han nong chay va két dinh chan linh kién véi PCB.
» Cooling Conveyor

Nhan PCB d4 hoan thanh gia nhiét tir Reflow Oven sau d6 lam mat PCB bang khong
khi.
» Magazine Unloader

Nhan PCB thanh pham da dugc lam mat tir Cooling Conveyor sau d6 xép chong PCB
thanh pham vao Magazine. Két thic 1 quy trinh.

1. Magazine Loader 6. Gate Conveyor

2. Vertical Turn 7. Reflow Oven

3. Screen Printer 8. Cooling Conveyor
4. Chip Mounter 9. Magazine Unloader

5. Work Conveyor

Hinh 1.12 Céc phdn ti# trong day chuyén SMT

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 7



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

1.3.1 Magazine Loader

43 YILNK ' g’

LFkreaver

Hinh 1.13 Magazine Loader

» Kich thwéc may

H

gt ol
L ] Low I\
MODEL | SIZE MaxPCBLXW)  MinPCB(LXW)  DIMENSION (LXWXH) | WEIGHT (Kg) |
YML-1M 00 M 330X 250 1495 X 755 X 1700 330
YML-1L 00 . L 440X 330 70X50 1595 X 835 X 1700 345
YML-1X 00 I XL 460 X 460 1695 X 965 X 1700 360

Hinh 1.14 Kich thwéc cia Magazine Loader theo tirng Size

> Thong sé ki thuat

- Thong s co ban

Cong suat: 300W

Nguon: 1 pha 220Vac 50Hz

Ap suat khi: 0.5Mpa

- B6 phan dan dong

Pong co Lifter: 1 pha 60W 220Vac 50Hz

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 8



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

Dong co bang tai: 1 pha 15W 220Vac 50Hz
- Linh kién diéu khién

Bo diéu khién PLC: Panasonic FPOR series
Man hinh HMI: Panasonic GT12 series
Cam bién quang: Sick/Panasonic

Cam bién cylinder: TPC

Cam bién &p suat: Panasonic DP series
ELCB: LS

MCB: Honeywell

Relay: Kacon

Magnetic Contactor: LS

> So' dd méy va layout thiét bi
So d6 cta Magazine Loader dugc trinh bay nhu trong hinh 1.15 va bang thao tac van
hanh trong hinh 1.16

/ Tower Lamp

Bing tai trén Pusher
1
\ xooﬂ %ﬁ,xom [OPTION]
“ 3 D_J & AX027
e 1
%004 D) K00
IDTH: X000/ X001

wWIDTH OPTION PITCH
X020

Biang tai dudi Bang tai Lifter

\ xooﬂ Ecooe xooj /
“ X @3 ‘ = X024 @2
() ] Lifter

I bif

Hinh 1.15 So' dé may va layout thiét bi Magazine Loader

M1: Pong co dan dong Lifter

M2: Pong co dan dong bing tai trén

M3: Pong co dan dong bang tai dudi

M4: Pong co dan dong bing tai Lifter

SM1: Pong co diéu chinh do rong cua Lifter
X000: Cam bién Home diéu chinh d6 rong pusher

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 9



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

X001: Cam bién Limit diéu chinh d6 rong pusher

X005: Cam bién phét hién vi tri Magazine cta bang tai trén
X006: Cam bién phét hién vi tri Magazine cta bang tai dudi
X007: Cam bién phét hién vi tri Magazine cua bang tai Lifter
X008: Cam bién khoéa lién dong vi tri cua Lifter

X009: Cam bién hanh trinh day cua Pusher

X00A: Cam bién hanh trinh thu caa Pusher

X020: Cam bién dém s6 tang

X021: Cam bién gigi han hanh trinh trén cua Lifter

X024: Cam bién gi6i han hanh trinh dudi cua Lifter

Y004: Dau ra diéu khién Tower Lamp [D4]

Y005: Pau ra diéu khién Tower Lamp [Vang]

Y006: Dau ra diéu khién Tower Lamp [Xanh]

Y007: Pau ra diéu khién Tower Lamp [C0i bao 15i]

PANASONIC

GT-12

o
Hinh 1.16 Layout bdng vdn hanh Magazine Loader
1. Cong tac nguodn tong
2. Nut nhan durng khan cap
4, Mgin h‘|r]h HMI thao tac van hanh
5. Bong ho hién thi &p suat khi
GVHD: TS.Doan Hitu Chuc SVTH: Bui Phuc Dai DCL2401 Trang 10



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

» Quy trinh hoat dong

So d6 khéi quy trinh hoat dong cia Magazine Loader

Magazine
In

4

Lifter
Loading

Pusher
Release

Magazine
Out

e Magazine In

Tiép nhan Magazine dau vao

Nhan Magazine tir bang tai dudi sau d6 nang

Magazine dén vi tri thao tac

Pusher day PCB ra khoi Magazine

Tra Magazine tréng ra ngoai

O budc nay nguoi cdng nhan sé dua Magazine chtra ddy PCB vao bang tai dudi sau
d6 nhan nat Start trén man hinh thao tac. Magazine duoc bang tai dudi di chuyén theo
huéng tién vao Lifter. Sau khi Magazine vuot qua cam bién X006 va X008 bang tai
dudi s& dung lai, két thuc budc tiép nhan Magazine dau vao.

2
Hinh 1.17 Magazine In

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 11



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

e Lifter Loading

Khi Magazine di chuyén dén cam bién X006 cua bing tai dudi, bing tai cua Lifter
bat dau hoat dong dé tiép nhan Magazine. Sau khi Magazine di chuyén dén cam bién
X007 bang tai Lifter ding lai, co ciu kep Magazine hoat dong dé cb dinh Magazine,
Lifter nang Magazine dén vi tri thao tac ciia Pusher. Trén may c6 sir dung 1 co cu co
khi dugc chia thanh nhéu ranh twong ang véi sb tang hoat dong cua Lifter, khi Lifter di
chuyén cam bién X020 trén Lifter s& phét hién nhirng ranh dé va xac dinh duoc Lifter
da di chuyén dén tang nao.

Hinh 1.18 Magazine di chuyén dén Lifter sau dé dwoc ndng dén vi tri thao tac

e Pusher Release

Khi Magazine dugc Lifter nang dén dtng vi tri thao tac, néu nhan duoc tin hiéu
phan hoi tir may sau Pusher day PCB trong Magazine ra ngoai sau dé thu vé vi tri ban
dau, Lifter tiép tuc ndng Magazine Ién, Pusher tiép tuc day ct nhu vay cho dén khi hét
s PCB trong Magazine.

Hinh 1.19 Pusher diy PCB ra khéi Magazine

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 12



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

e Magazine Out

Sau khi Pusher da day hét s6 luong PCB cd trong Magazine Lifter tiép tuc nang
Magazine cho dén khi cam bién X021 phat hién thi ding lai. Bang tai Lifter quay
nguoc chidu va bang tai trén hoat dong dé di chuyén Magazine tréng ra ngoai, khi
Magazine vuot qua cam bién X005 thi bang tai Lifter va bang tai trén dung lai, két
thuc 1 chu ky may.

Hinh 1.20 Magazine tréng dwgc dwa ra bing tdi trén

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 13



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

1.3.2 Vertical Turn

Hinh 1.21 Vertical Turn

» Kich thwéc may

on
1

“H= N &} —
1141 vl |
1 h— 4y i
=] z &
4 vl b
a | L
L ] L w ] I\
MODEL SIZE | MaxPCBILXW)  MinPCB(LXW)| DIMENSION(LXWXH) | WEIGHT(Kg) |
YVT-1X 00 XL 460 X 460 70X 50 ‘ 600 X 950 X 1300 150

Hinh 1.22 Kich thwéc ciia Vertical Turn

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 14



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

> Thong sé k¥ thuat

- Thdng sb co ban

Cong suat: 280W

Ngudn: 1 pha 220Vac 50Hz

Ap suat khi: 0.5Mpa

- B6 phan dan dong

Pong co Turning: 3 pha 200W 220Vac 50Hz
Pong co bang tai: 1 pha 15W 220Vac 50Hz
- Linh kién diéu khién

Bo diéu khién PLC: Panasonic FPOR series
Man hinh HMI: Panasonic GT12 series
Cam bién quang: Sick/Panasonic

Cam bién cylinder: TPC

Cam bién ap suat: Panasonic DP series
ELCB: LS

MCB: Honeywell

Relay: Kacon

Magnetic Contactor: LS

> So @0 may va layout thiét bj

So d6 cua Magazine Loader dugc trinh bay nhu trong hinh 1.23 va bang thao tac van

hanh trong hinh 1.24

—

[ R | Y004
Y005
Y006

B7Z1 Y007
Tower Lamp \

AX006 <DOOR

X002 (TURNY
X003 (SLOW>

/ Co cau Turning
Al X004 (RETURNY
/ AN Al X005 (SLOW>

AX

(AX008 @
AX00A STOPPER

— — i — OSE
X000, X001 w [ AX00B STOPPER OP
AUTO WIDTH | ||,

OTION ]

= _E >

Bang tai

Hinh 1.23 So' dé may va layout thiét bj Vertical Turn

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401

Trang 15



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

MI1: Bong co Turning

M2: DBong co bang tai

X000: Cam bién Home diéu chinh d¢ rong bang tai
X001: Cam bién Limit diéu chinh d¢ rong bang tai
X002: Cam bién vi tri 1at CW

X003: Cam bién giam téc do lat CW

X004: Cam bién vi tri lat CCW

X005: Cam bién giam téc do lat CCW

X006: Cam bién cira an toan

X008: Cam bién PCB vao

X009: Cam bién PCB ra

X00A: Cam bién hanh trinh trén Stopper

X00B: Cam bién hanh trinh dudi Stopper

Y004: Pau ra diéu khién Tower Lamp [D9]

Y005: Pau ra diéu khién Tower Lamp [Vang]
Y006: Dau ra diéu khién Tower Lamp [Xanh]
Y007: Pau ra diéu khién Tower Lamp [Coi bao 15i]

Hinh 1.24 Layout bang vd@n hanh may Vertical Turn
1. Cong tac nguodn tong

2. Nt nhan ding khan cap
4. Man hinh HMI thao tac van hanh

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401
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Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

» Quy trinh hoat dong

So d6 khéi quy trinh hoat dong cua Vertical Turn

PCB In Tiép nhan PCB

A4

Turning Lat mat PCB

\

PCB Out PCB dugc di chuyén dén may ké tiép

e PCBin

Sau khi nhan PCB duoc giéy\ra tr may trude do la Magazine Loader, cam bién X008
phat hién PCB, bang tai bat dau hoat dong cho dén khi PCB gap cam bien X009 thi
dung lai.

Hinh 1.25 Qua trinh PCB di chuyén trén bing tii

e Turning

Sau khi cam bién X009 phét hién PCB va bang tai di ding, dong co turnning 14t
PCB 180° theo chiéu CW (Thuan chiéu kim dong ho). Khi cam bién X003 phét hién
téc do lat s& duoc giam xudng cho dén khi X002 phét hién thi ding lai.

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 17



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

Hinh 1.26 Qué trinh lgt mgt PCB

e PCBout ‘
PCB da dugc lat dung vi tri, sau khi nhan duoc tin hiéu phan hoi tir may sau PCB sé
dugc chuyén ra ngoai. Két thac 1 chu ky may.

R L e L L L L e LY T

Hinh 1.27 PCB chuyén ra ngoai sau khi lgt mdt

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 18



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

1.3.3 Screen Printer

Hinh 1.28 Sceen Printer

C6 nhiém vu quét kem han Ién cac vi tri chan linh kién trén PCB. Bing céch tng
dung Camera Vision dé xac dinh vi tri, cac co cdu thao tac dugc dan dong bang Servo
motor va tat ca duoc diéu khién bang may tinh khién cho céc thao tac cua may duoc
thuc hién hoan toan tu dong véi d6 chinh xac cao.

Nguyén ly hoat dong co ban cta Sreen Printer duoc trinh bay trong hinh 1.29.

Ban dau PCB duoc dua dén vi tri thao tac, Camera Vision chup anh PCB dé xac dinh
sai s6 vi tri cia PCB va gui dit liéu d6 toi chuwong trinh may tinh xtr ly, chuong trinh
may tinh diéu khién bu sai s6 dé PCB duoc dit chinh xac. Khi PCB déi duoc dit chinh
X&c Vi tri thao tac, mot khubn bang kim loai ¢6 nhiing 16 tréng tring vai c&c vi tri chan
linh kién dugc dit 1én PCB sau d6 co cau quét bat dau quét kem han 1én trén khudn.
Sau khi quét kem han xong va nhac khuén 1&n ching ta nhan dwgc PCB di duoc phu
kem han 1&n tat ca cac chan linh kién.

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 19



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

Print pressure
& Solder paste

. Stencil aperture
~ Print
/ direction _H H_

Squeegee

Phase I Stencil
PCB

Print speed

—>

Phase 11 |- TR

Separation speed

Solder paste left over

| e E‘l JETT B CEE |
Phase III S i i i

Hinh 1.29 Nguyén ly hoat dgpng co ban ciia Creen Printer

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 20



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

1.3.4 Chip Mounter

g -

mn;‘n‘mpx:!x{m””u‘!m!uwr

11100t
! ! »

[

Hinh 1.30 Chip Mounter

C6 nhiém vu gap linh kién sau d6 dit chinh xac vao vi tri da duoc quét kem han trén
PCB. Bing c4ch tng dung Camera Vision dé xac dinh vi tri, cac co ciu thao tac duoc
dan dong bang Servo motor va tat ca dugce diéu khién bang may tinh khién cho cac
thao tac cua may duoc thuc hién hoan toan tu dong vai d@o chinh xac cao.

Hinh 1.31 Linh kién dwoc dat 1én vi tri di dwoc quét kem han

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 21



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

So db khéi quy trinh hoat dong ciia Chip Mounter duoc trinh bay trong hinh dudi day.

Lap chi muc - Dang ky | Vision xac
PCB - mau PCB “1  dinhvi tri
%
. Bu sai léch vi T
Ganlinh | R Gp linh
kien 1en PCB. | '[I‘I7|Inh kienva <€ Kien
len fen kiém tra :
Kiém tra tu
dong

» Céc thanh phan va phwong thirc sir dung trong Chip Mounter
e Phwong thic dinh vi PCB

Thdng qua qua trinh 1ap chi muc bang, PCB duoc di chuyén dén vi tri thich hop. Dau
Fiducial duoc in trén PCB cung cép cac diém c6 thé do luong chung cho tit ca céc
budc tién trinh Iap rap. Tir d6 Camera Vision c6 thé tinh toan va xac dinh chinh xéc vi
tri thao tac cua may.
Ba loai diu Fiducial chinh

Panel Fiducial: Puoc dinh vi tai phan ngoai chu vi cua san pham.

Global Fiducial: Buoc sir dung dé dinh vi tat ca linh kién sé& c6 trén PCB

Local Fiducial: Pugc st dung dé dinh vi chi tiét caa nhitng linh kién nho yéu cau
do chinh xac cao hon.

e

Himn
. — e —]

Hinh 1.32 Vj tri céc déu Fiducial trén PCB

-
|
|

LRl S &LLL S L1 1J
00 I S S ¢ S
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Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

e Gip va gin linh kién

Co ciu gap va gan linh kién duoc dan dong bang cac Servo Motor cho d6 chinh xéc
va téc do rat cao. Toc do gap va gin co thé dat 6000 dén 40000 linh kién mdi gio voi
sai s6 chi khoang 25um, do d6 n6 dap tng duoc véi nhitng linh kich thuéc nho yéu cau
do chinh xac cao.

Hinh 1.33 Co cdu gdp va gin linh kign

e Piu hit chan khong

Pau hut chan khong thudng dugc st dung dé xu ly tat ca cac thanh phan trong qua
trinh van hanh vi tri. Cé nhiéu loai kich thudc dau hat chan khéng cho cac thanh phan
c6 kich thudc khac nhau. Nho viéc sir dung dau hat chan khong san pham sé han ché
duoc ti da cac 16i khdng mong mubn nhu xudc, Va w...

Hinh 1.34 Pdu hat chan khéng

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 23



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

e Vision kiém tra

Str dung Camera Vision dé xac dinh vj tri hozc kiém tra san pham da day du cac linh
kién, cac thanh phan quan trong hay chua. T4t ca céc dit liéu nay duoc dua vao chuong
trinh may tinh xir ly dé dam bao cac linh kién dugc dit véi do chinh xac cao nhat.

Hinh 1.35 Vision kiém tra

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 24



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

1.3.5 Work Conveyor

Hinh 1.36 Work Conveyor

» Kich thwéc may

—— 3
= =5 —
o o | B 3
x = ES
o [:].,
b a a L
e | L w |

YWC-1M 20 M 330X 250 - 500 X 640 X 1500 95
YWC-1X 20 XL 460 X 460 500 X 850 X 1500 115

Hinh 1.37 Kich thwdc ciia Work Conveyor
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Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

> Thong sé k¥ thuat

- Thdng sb co ban

Cong suat: 90W

Ngudn: 1 pha 220Vac 50Hz

- B6 phan dan dong

Dong co bang tai: 1 pha 15W 220Vac 50Hz
- Linh kién diéu khién

Bo diéu khién PLC: Panasonic FPOR series
Man hinh HMI: Panasonic GT12 series
Cam bién quang: Sick/Panasonic

ELCB: LS

MCB: Honeywell

Relay: Kacon

Magnetic Contactor: LS

> Se' do may va layout thiét bi
So d6 cua Magazine Loader dugc trinh bay nhu trong hinh 1.38 va bang thao tac van
hanh trong hinh 1.39

#OPTION®
LIGHT Sw

v [ GP_] €

A X008 X009 A X004 A

X000,X001| A |@ M) (1)
|

*=0PTI0N=
AUTO WIDTH

L L

Hinh 1.38 Work Conveyor
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Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

M1: DBong co bang tai

SM1: Pong co diéu chinh d6 rong bang tai

X000: Cam bién Home diéu chinh d6 rong bang tai
X001: Cam bién Limit diéu chinh do rong bang tai
X008: Cam bién PCB vao

X009: Cam bién PCB dirng

X00A: Cam bién PCB ra

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
L

LIGHT IIIF’TII]NJ

Hinh 1.39 Layout bdng v@n hanh may

1: Cong tac nguon tong

2: NUt dirng khan cap

3: Cong tac bat tit dén LED

4: Nt nhan hoan thanh kiém tra
6: Man hinh HMI van hanh

7: Coi béo 16i

* Quy trinh hoat dfng
So d6 khoi quy trinh hoat dong cua Work Conveyor

PCB
Inspecting

PCB In

A\

PCB Out

V

e PCBIn

PCB sau khi qua cong doan gan linh kién s& dugc chuyén dén bang tai cua Work
Conveyor. Khi cam bien X008 phat hién bang tai hoat dong va di chuyén PCB den vi
tri kiém tra, khi gap cam bien X009 thi dirng lai.

Hinh 1.40 Céng doan PCB in

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 27



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

» PCB Inspecting

Khi PCB da di chuyén dén vi tri kiém tra, nguoi cong nhan s& kiém tra 15i ngoai
quan ctia PCB. Néu PCB Ia tot s& dat xudng bang tai va nhan nat hoan thanh kiém tra,
néu PCB 1a NG s& dugc bo ra ngoai.

Hinh 1.41 Cong nhan kiém tra ngogi quan PCB

» PCB Out 7 , ‘
Sau khi da hoan thanh budc kiém tra, néu co tin hiéu phan hoi tr may sau PCB s&
duoc di chuyén ra ngoai.

Hinh 1.42 PCB sau khi kiém tra xong dwoc dwa ra ngodi

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 28



Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

1.3.6 Gate Conveyor

4 YILINK
4 lN.Kl:ltmu

. E‘
-

Hinh 1.43 Gate Conveyor

» Kich thwéc may

= == 2 =
5 3 3 1

DU 1 — T ' |
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| MODEL | siZE | MaxPCBILXW) | MinPCB(LXW)  DIMENSION(LXWXH) | WEIGHT (¥
YGC-1X 00 XL 460 X 460 T0X50 805(1405) X 1170 X 1100 360

Hinh 1.44 Kich thwéc cia Gate Conveyor
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Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

> Thong sé k¥ thuat

- Thdng sb co ban

Cong suat: 200W

Ngudn: 1 pha 220Vac 50Hz

- B6 phan dan dong

Dong co Sliding: 3 pha 90W 220Vac 50Hz
Pong co bang tai: 1 pha 15W 220Vac 50Hz
- Linh kién diéu khién

Bo diéu khién PLC: Panasonic FPOR series
Man hinh HMI: Panasonic GT12 series
Cam bién quang: Sick/Panasonic

ELCB: LS

MCB: Honeywell

Relay: Kacon

Magnetic Contactor: LS

> So dd may va layout thiét bj

So do cia Magazine Loader dugc trinh bay nhu trong hinh 1.45 va bang thao tac van

hanh trong hinh 1.46

RESET*2

XO06A |
DOORx%2

X008A X009A X00AA
X006A X000A

@ & DOOR | X001 A

X00BA X00CA X00DA X00EA

@

X024 A
SAFETY X4

v Dl

Hinh 1.45 Layout bé tri thiét bi Gate Conveyor

MI1: Bong co Sliding
M2: DBong co bang tai

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401
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Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

SM1: Dong co diéu chinh d6 rong bang tai

X000: Cam bién Home diéu chinh d6 rong bang tai
X001: Cam bién Limit diéu chinh do rong bing tai
X006: Cam bién cira an toan

X008: Cam bién PCB vao

X009: Cam bién PCB dirng

X00A: Cam bién PCB ra

X00B: Cam bién dirng bang tai trugt vao

X00C: Cam bién giam toc do bang tai truot vao
X00D: Cam bién giam téc d6 bang tai truot ra
XO00E: Cam bién dung bang tai truot ra

X024: Cam bién an toan bang tai truot

X025: Nt nhan Reset

Y004: Pau ra diéu khién Tower Lamp [D9]

Y005: Pau ra diéu khién Tower Lamp [Vang]
Y006: Dau ra diéu khién Tower Lamp [Xanh]
Y007: Pau ra diéu khién Tower Lamp [Coi bao 15i]

Hinh 1.46 Layout bdng vd@n hanh Gate Conveyor

1: Cong tic ngudn tong

2: Nt dirng khan cap

3: Nut nhan reset

4: Man hinh HMI van hanh
7: Coi bao 16i

8: Speed controller

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401
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Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

* Quy trinh hoat dfng
So do khoi quy trinh hoat dong caa Work Conveyor

Sliding In > PCB In Sliding Out

PCB Out

e Sliding In

Co cau Sliding di chuyén theo huéng tir phai sang trai dé nhan PCB tir may trudc
do, khi cam bién X00C tac dong co cau Sliding giam toc do va dung khi cam bién
X00B tac dong.

Hinh 1.47 Qua trinh Sliding in

e PCBIn
PCB tir méy trudc do dugc giri toi Gate Conveyor, khi cam bién X008 tac dong bang
tai bat dau chay di chuyén PCB dén khi gap cam bién X009 tac dong thi dirng lai.

Hinh 1.48 Qua trinh PCB in
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Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

e Sliding Out

Khi PCB da dirng tai vi tri cam bién X009 co cau Sliding di chuyén theo huong tir
trai sang phai dé sian sang cap PCB cho may sau. Khi cam bién X00D tac dong co cau
Sliding bat dau giam téc va dung han cho dén khi cam bién X00E tac dong. Trong khi
co ciu Sliding dang di chuyén néu c6 vat thé hay con ngudi di qua khién cam bién an
toan X024 tac dong, co cau s& dung ngay lap tic va di chuyén nguoc lai dé dam bao an
toan cho con nguoi.

Hinh 1.49 Qua trinh Sliding Out

e PCB Out

Sau khi hoan thanh qua trinh Sliding Out PCB bang tai s& cho tin hi¢u phan hoi tir
may sau. Sau khi cd tin hiéu phan hoi bang tai s& chay va cap PCB cho may sau. Két
thuc 1 chu ky.
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Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

1.3.7 Reflow Oven
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Hinh 1.50 Reflow Oven

PCB sau khi duoc quét kem han va gan céc linh kién can thiét s& dugc dua vao 10
han reflow. Tai ddy 10 han reflow s& sir dung nhiét dé lam néng chay kem han, tao nén
cac mdi han vinh vién va cé dinh céac linh kién trén bang mach PCB.

Cong ngh¢ han reflow duoc tng dung rong rai trong hé thdng san xuat va lap rap
mach in PCB nho hiéu suat cao ngay ca véi s6 luong Ién linh kién va miéng dém co
kich thudc khac nhau.

> Chi tiét cac vang hoat dgng cia 1o han reflow:

Trong mot qua trinh han caa 16 han reflow thuong c6 bon giai doan chinh: Lam
néng so bo, ngdm nhiét, nung chay va lam ngudi. Bé dam bao truyén du nhiét gilp
nong chay kem han va tao thanh cac méi han vinh vién ma khdng gay ra bat ky thiét
hai nao cho céac linh kién hoiac mach PCB.

e Vung lam néng so by (Preheat zone)

Trong giai doan ndy, tat ca cac thanh phan PCB déu duoc lam ndng dén mot nhiét
d6 on dinh. Va tranh 1am néng qua nhanh (thuong khéng quéa 2°C / gidy . Do viéc gia
nhiét qua nhanh c6 thé gay ra cac khiém khuyét nhu cac bd phan bi nit v va bot kem
han ban ra gay ra béng han trong qué trinh nung chay.
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Hinh 1.51 Vét niit trén tu dign xdy ra trong qua trinh han reflow soldering

Hinh 1.52 Béng han xung quanh dién tré

¢ \ung ngdm nhiét (thermal soak zone)

Muc dich cua giai doan nay 1a dam bao tat ca cac thanh phan linh kién dat dén nhiét
do can thiét trude khi budce vao giai doan nung chay. Qua trinh ngam nhiét thuong kéo
dai tir 60 dén 120 giay tuy thudc vao ‘s khac biét vé khéi luong’ va loai linh kién hién
c6. Viéc truyén nhiét cang hiéu qua thi cang can it thoi gian trong giai doan ngam
nhiét.

¢ \Vung nung chay reflow( Reflow zone)

Pay 1a giai doan ma nhiét do trong 10 han reflow duogc ting 1én cao hon diém nong
chay ciia kem han khién nd hda thanh chat long. Thoi gian chat han duoc giit & trén
diém ndng chay cta né dam bao viéc két dinh chat ché giira cac linh kién dién va bang
mach PCB. Thoi gian thuong khong qua 30- 60 gidy nham tranh hinh thanh cac méi
han gion. Diéu quan trong 1a phai kiém soat nhiét 6 dinh trong giai doan nay vi mot sé
bo phan co thé bi hong néu tiép xdc vai nhiét do qua cao.

Bén canh viéc khong dé nhiét d6 vuot qué cao, ciing can luu ¥ nhitng trudng hop
PCB khdng nhan dugc du nhiét d6 can thiét, dan dén cac 16i khieém khuyét trén linh
Kién.
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226°C
02M12S3s
OFP HO02

215°C
02M07S2s
OFP HO02

Hinh 1.53 Qué trinh nung chay kem han

e Vung lam mat
Giai doan nay gilp lam mat PCB. Luu ¥ la khong dugc ha nhi¢t do qua nhanh
thuong thi toc do lam mat dugc khuyén nghi khong dugc vuot qué 3°C / gidy.

250C
200°C
180°C

100°C
50°C
25°C

BfiE ()

Hinh 1.54 Qué trinh lam mat
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1.3.8 Cooling Conveyor

M — -
.

e e Ay .
43 YILINK n |[TOiE e

=

LiNK rag wonio

Hinh 1.55 Cooling Conveyor

» Kich thwéc may

—— e W e

YCC-1M 20 330X 250
YCC-1X 20 Cox 460 X 460

500 X 640 X 1030
500 X 850 X 1030 110

Hinh 1.56 Kich thuwéc Cooling Conveyor
> Thong sé ki thuat

- Thong s6 co ban
Cong suat: 80W
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Ngudn: 1 pha 220Vac 50Hz

Ap suat khi: 0.5Mpa

- B6 phan dan dong

Pong co bang tai: 1 pha 15W 220Vac 50Hz
- Linh kién diéu khién

Bo diéu khién PLC: Panasonic FPOR series
Man hinh HMI: Panasonic GT12 series
Cam bién quang: Sick/Panasonic

ELCB: LS

MCB: Honeywell

Relay: Kacon

Magnetic Contactor: LS

> So o may va layout thiét bi
So d6 cia Magazine Loader dugc trinh bay nhu trong hinh 1.57 va bang thao tac van
hanh trong hinh 1.58

e L 16

A X008 X00A A

x000,x001la €M) ()

*[JP TION*
AUTO WIDTH

L L

Hinh 1.57 Layout thiét bi

M1: Pong co din dong bing tai

SM1: Pong co diéu chinh d6 rong cua bang tai
X000: Cam bién Home diéu chinh d6 rong bang tai
X001: Cam bién Limit diéu chinh d¢ rong bang tai
X008: Cam bién PCB in

X00A: Cam bién PCB out
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@

SPEED CONTROLLER

<
(i
@—/ ©_/*DPTIIJN£

Hinh 1.58 Layout bang diéu khién may

1. Cong tic nguon tong
2. NGt nhan dirng khan cap
4. Man hinh HMI thao tac van hanh

5. Coi bao 16i

> Quy trinh hoat déng
So do khoi quy trinh hoat dong caa Magazine Unloader

PCB In

4

PCB
Cooling

PCB Out

Tiép nhan PCB dau vao

Lam méat PCB

Di chuyén PCB sang may tiép theo
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e PCBIn

]
/

Y

Hinh 1.59 Qua trinh PCB in

PCB duoc chuyén dén Connection Conveyor Cooling. Khi cam bién X008 phat hi¢n
bang tai hoat dong di chuyén PCB dén khi gap cam bién X009 thi dung lai.

e PCB Cooling 7 7
Khi PCB dang di chyén trén béng tai, quat lam mat sé hoat dong dé ha nhiét do trén
PCB cho dén khi du thoi gian lam mat cai dat.

e PCB Out o ’
PCB duoc di cr]uyén den cam bién X00A, Sau khi nhan duoc tin hiéu tir may sau,
PCB duoc di chuyén ra ngoai

edp o 1 T

Hinh 1.60 Qua trinh PCB Out
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1.3.9 Magazine Unloader

Hinh 1.61 Magazine Unloader

» Kich thwéc may

(]
~q

g | R ,
= _— == — .
mre1] © x [ B ' L |=
‘ 2 - ==
K 1 [
< . -
L w | v\
MODEL SIZE | MaxPCBLXW)  MinPCB(LXW)  DIMENSION (LXWXH)  WEIGHT (Kg)

YMU-1M 00 M 330 X250 2090 X 755 X 1700 360
YMU-1L 00 L 440X 330 70X 50 2190 X 835 X 1700 380
YMU-1X 00 XL 460 X 460 2290 X 965 X 1700 400

Hinh 1.62 Kich thwéc Magazine Unloader

> Thong sé ky thuat

- Thong s co ban

Cong suat: 400W

Ngudn: 1 pha 220Vac 50Hz
Ap suat khi: 0.5Mpa
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- B6 phan dan dong
Dong co Lifter: 1 pha 60W 220Vac 50Hz

Pong co bang tai: 1 pha 15W 220Vac 50Hz

- Linh kién diéu khién

Bo diéu khién PLC: Panasonic FPOR series

Man hinh HMI: Panasonic GT12 series
Cam bién quang: Sick/Panasonic

Cam bién cylinder: TPC

Cam bién ap suat: Panasonic DP series
ELCB: LS

MCB: Honeywell

Relay: Kacon

Magnetic Contactor: LS

> So 0 may va layout thiét bj

So d6 cua Magazine Loader dugc trinh bay nhu trong hinh 1.59 va bang thao tac van

hanh trong hinh 1.60

Pusher

Tower Lamp

Bang tai trén

X005
X00B ¢Option) XOYCX00D X021 wm || l
Door AX027 @

(E]
) PITCH

WIDTH: X000/X001 X020
EVIDTH DPTIDN

Bang tai Lifter

r— W | b

X024 o=
@
= Lifter

L

Hinh 1.63 So' @6 may va layout thiét bj Magazine Unloader

M1: Pong co dan dong Lifter
M2: Bong co dan dong bang tai trén
M3: Bong co dan dong bang tai dudi
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Chwong 1. Téng quan quy trinh céng nghé va céac phan ti trong day chuyén

M4: Pong co dan dong bing tai Lifter

MS: Pong co dan dong bang tai Buffer

SM1: Pong co diéu chinh d6 rong ctua Buffer

X000: Cam bién Home diéu chinh d6 rong pusher

X001: Cam bién Limit diéu chinh d6 rong pusher

X005: Cam bién phét hién vi tri Magazine cta bang tai trén
X006: Cam bién phét hién vi tri Magazine cta bang tai dudi
X007: Cam bién phét hién vi tri Magazine cua bang tai Lifter
X008: Cam bién khoéa lién dong vi tri cua Lifter

X009: Cam bién hanh trinh day ctua Pusher

X00A: Cam bién hanh trinh thu caa Pusher

X00B: Cam bién PCB in

X00C: Cam bién PCB stop

X00D: Cam bién PCB out

X020: Cam bién dém s6 tang

X021: Cam bién gigi han hanh trinh trén cua Lifter

X024: Cam bién gigi han hanh trinh dudi cua Lifter

Y004: Pau ra diéu khién Tower Lamp [D9]

Y005: Pau ra diéu khién Tower Lamp [Vang]

Y006: Dau ra diéu khién Tower Lamp [Xanh]

Y007: Pau ra diéu khién Tower Lamp [C0i bao 15i]

PANASONIC

GT-12

o
Hinh 1.64 Layout bang diéu khién may
1. Cdng tic nguon tong
2. Nt nhan dung khan cap
4. Man hinh HMI thao tac van hanh
5. Bong ho hién thi &p suat khi
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» Quy trinh hoat djng
So @6 khoi quy trinh hoat dong cia Magazine Unloader

Magazine 2 o
gln Tiép nhan Magazine dau vao
v
) Nhéan Magazine tir bang tai trén sau do ha
Llft?r Magazine dén vi tri thao tac
Loading
\
Pusher Pusher xép chong PCB vao Magazine
Stacking
\
Magazine Tra Magazine da xép day PCB ra ngoai
Out

e Magazine In

O budc nay nguoi cong nhan s& dwa Magazine trong vao bang tai trén sau d6 nhan
nut Start trén man hinh thao tac. Magazine duoc bang tai trén di chuyén theo huéng tién
vao Lifter. Sau khi Magazine vuot qua cam bién X005 va X008 bing tai dudi s& ding
lai, két thuc budc tiép nhan Magazine dau vao.

Hinh 1.65 Qua trinh Magazine In
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e Lifter Loading

Khi Magazine di chuyén dén cam bién X005 cua bang tai trén, bing tai caa Lifter bat
dau hoat dong dé tiép nhan Magazine. Sau khi Magazine di chuyén dén cam bién X007
bang tai Lifter dirng lai, co ciu kep Magazine hoat dong dé ¢ dinh Magazine, Lifter ha
Magazine dén vj tri thao tac cua Pusher. Trén may c6 sir dung 1 co cdu co khi duoc
chia thanh nhéu ranh twong Gng vai sb tang hoat dong caa Lifter, khi Lifter di chuyén
cam bién X020 trén Lifter s& phat hién nhitng rinh d6 va xac dinh duoc Lifter di di
chuyén dén tang nao.

Hinh 1.66 Qua trinh Lifter Loading

e Pusher Stacking

Khi Magazine dugc Lifter ha dén dung vi tri thao tac, 1 PCB s& duoc chuyen dén
bang tai Buffer, Pusher day PCB d6 vao trong slot tréng cua Magazine sau d6 thu vé vi
tri ban dau, Lifter tiép tuc ha Magazine xudng, Pusher tiép tuc day cir nhu vy cho dén
khi Magazine duoc stack day PCB.

Hinh 1.67 Qua trinh Pusher Staking
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e Magazine Out

Sau khi Magazine da dugc stack ddy PCB. Lifter tiép tuc ha Magazine cho dén khi
cam bién X024 phét hién thi ding lai. Bang tai Lifter quay nguoc chiéu va bang tai
du6i hoat dong dé di chuyén Magazine ra ngoai, khi Magazine vuot qua cam bién
X006 thi bang tai Lifter va bang tai dudi dung lai, két thdc 1 chu ky may.

] |

Hinh 1.68 Qua trinh Magazine Out
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CHUONG2.  CAC THIET BI PIEN CONG NGHIEP SU DUNG
TRONG DAY CHUYEN SMT

2.1 Téng quan

Pién va cac thiét bi dién cong nghiép 1a khdng thé thiéu dbi véi cac doanh nghiép
san xuat. Gan nhu moi hoat dong san xuat cua cac doanh nghiép hién nay déu can ¢
dién va céc thiét bi dién cong nghiép. Cac doanh nghiép san xuét hién nay déu trang bi
cac hé thdng day chuyén may mac va thiét bi hd trg san xuit hién dai. Ma hau tu tat ca
cac hé thdng nay déu hoat dong bang ngudn ning lugng dién. Tuy nhién dé cac hé
théng may mac san xuat nay co thé hoat dong tét va 6n dinh thi viéc trang bi cac thiét
bi dién cong nghiép phu hop 1a diéu bat bugc.
1.Tai sao lai phai sir dung céc thiét bi dién cong nghiép?

Dbi véi cac may madc, hé théng day chuyén san xuat cong nghiép c6 sir dung dién thi
cac yéu cau vé ngudn dién va cac thong so ky thuat dién dic thu ciing rat khac biét.
MJi loai may mac, trang thiét bi san xuat khac nhau déu c6 cac yéu cau khac nhau vé
ngudn dién dé dam bao sy hoat dong tét nhat. Cac thiét bi dién cong nghiép dong vai
trd quan trong trong viéc théa man cac yéu cau do, dong thoi cac thiét bi dién cong
nghiép con co céc chic nang bao vé an toan cho may mac sir dung nguon dién. ..
2.Dic tinh ky thuat caa thiét bi dién cong nghiép

Céc thiét bi dién cong nghiép phai c6 cac dic tinh ky thuat tuong thich véi cac diéu
kién va yéu cau ky thuat cu thé da dugc xac dinh cho hé thong dién san xuét chung.
Ngoai ra céac thiét bi dién cong nghiép con phai théa man mot sé quy dinh chinh sau
day:

Pic tinh vé dién ap. Céc thiét bi dieén cong nghiép phai co dién ap thich hop vai tri
s6 cuc dai cua dién 4p cua ngudn dién cung cap trong ché do hoat dong binh thuong va
khi cac truong hop qua dién ap xay ra.

Pic tinh vé dong dién. Cac thiét bi dién cong nghiép khi duoc lya chon can phai
thoa man vé tri sé dong dién cuc dai cua dong dién di qua khi hoat dong binh thudng
va khi hoat dong bat binh thuong.

Pic tinh vé tan s6. Néu tan sb anh huong téi qua trinh 1am viéc cua céc thiét bi dién
thi tin s6 d6 phai phd hop véi tan sé cua ludi dién.

Pic tinh vé cong suat cac trang thiét bi dién. Céc trang thiét bi dién dugc lya chon
dira trén co s¢ cong suit toi da tiéu thu khi 1am viéc binh thuong, c6 luu ¥ t6i hé s6 st
dung va cac diéu kién 1am viéc cua thiét bi.

3. Lip dit thiét bi dién cong nghiép

Céc thiét bi dién cong nghiép phai duoc tinh toan va lap dat phi hop véi cac diéu
kién méi trudng xung quanh, phd hop véi dic thu caa noi lap dat thiét bi dién cong
nghiép.

4. Phong tranh sw cé

Céc thiét bi dién cdng nghiép phai duoc lua chon va phai dam bao duoc riang khi
ching hoat dong binh thuong s& khong tai ra nhitng tac dong, anh huong co hai déi voi
con ngudi. Trong cac nha may, xi nghiép thi c6 rat nhiéu may mac, thiét bi sir dung
dién duoc van hanh. Mdi thiét bi may méc nay lai ¢ cac yéu cau va thong sé k¥ thuat
khac nhau va st dung nhitng thiét bi dién khdng giéng nhau nén can dwogc cha y dé co
su phéi hop chinh xac dé dam bao hoat dong cua céc trang thiét bi may moc.
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2.2 ELCB

Hinh 2.1 ELCB

2.2.1 Giéi thigu

ELCB la viét tit ciia cum tir Earth leakage circuit breaker (ciu dao chéng ro dién).
Thiét bi nay thudng duoc goi bang cac tén khéc. Vi du nhu aptomat chng giat hay cau
dao chdng ro dién. Ngoai ra ELCB con bao vé mach dién khoi hién tuong qué dong,
ngan mach, ro dién.

2.2.2 ELCB hoat ddng nhu thé nao

Nhin vao hinh minh hoa phia duéi, c6 thé thay su khép kin trong mach dién nay
duoc phan thanh hai nhanh. Dong dién tir nguén cung cap di dén 6 cam vao thiét bi va
quay tré lai 6 cam, vé nguon phat — véi mot day ndi dat. Mot phan con lai di qua tay
ngudi, xudng chan va di xudng dat.

Nhu vay tuy mach dién téng thé 1a mot mach kin, nhung c6 mot s6 diém ho nao do
trén so dd khién ching khdng con 1a mach kin nita. Dong dién di va vé 1a khdng bang
nhau, ching di bi “that thoat”. Phan mat can bang nay da di tat xuéng dat ma khong
theo dudng dan vé noi chung sinh ra theo day dan.

Chinh phan dong dién nay di qua co thé ngudoi gay ra giat dién. Vay co loai thiét bi
nao do6 c6 thé phét hién ra dong dién chay trong day dan bj léch nhau dé kip thoi ngat
dién khan cp hay khong? Cau tra loi 1a c6. Thiét bi d6 chinh 1a ELCB.

Qua nhirng phan tich trén, c6 thé thiy rang ELCB hoat dong dua theo sy so sanh
gitta dong dién di va dong dién vé dé phat hién sy chénh léch dong dién ¢ phia tai (bén
tiéu thy dién). Néu su chénh léch nay dén mot giéi han nao dé, dong dién sé& bi ngat.
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Wire

touches metal
casing >

e e e =2

Hinh 2.2 Sy ph&n nhanh cia dong di¢n khép kin

2.2.3 Céc tham so ciia ELCB

ELCB ¢6 nhiéu loai c6 cac tham sb khac nhau dé phd hop véi tirng cap d6 ciia mang
dién. Trong d6 cac tham s6 co ban nhat 12 gisi han cua dong dién ro dé ngat cau dao.
Cac thong s6 con lai bao gém cudng do dong dién chiu dung, mirc dién ap lam viéc. Vi
du tham sé cua mot ELCB théng dung:

Dién ap (xoay chiéu): 220V, 380V

Dong dién ro: 30 mA, 100mA, 300mA

Dong dién dinh mac: 15A
Trong vi du trén, ELCB duoc stir dung trong mot mang dién ludi c6 mirc dién ap 220V.
Tong dong dién tai ma ching ta co thé sir dung khoang 15A. Néu vuot qua muc nay thi
ELCB s& tu ngat. (Chinh vi vay nhiéu nguoi da quen goi ELCB 1a “aptomat chdng
giat” theo thoi quen). Tham sb vé dong dién rd 30 mA 1a dinh muc dé néu c6 mot sy
chénh léch dong dién 1a 30 mA thi ELCB s& ngat dién. Néu vuot qua dinh mac nay thi
ELCB s& tu ngat. Tham s6 vé dong dién rd 30mA 1a dinh mtc dé néu c6 mot sy chénh
léch dong dién 12 30mA thi ELCB s& ngat dién.

2.2.4 Cobng dungcia ELCB
1. Tranh dién giat cho con nguwoi

ELCB la thiét bi chéng dong ro. N6 dung dé ¢t ngudn dién néu nhu phat hién dong
dién ro ri xudng dat. Hodc dong dién chay qua ngudi khi vuot qua gigi han an toan.
Bén canh d6 ELCB con c¢6 mét cong dung khac nita. D6 1a phong tranh chay nd.
2. Pé phong héa hoan xay ra véi mang lwéi dién

Chap dién ciing la mét trong nhirng nguyén nhan chinh gay ra chay. Khi chap dién,
tai vi tri chap nhau sé& sinh ra nhiét da dé phat. Luong nhiét d6 s& bén lira véi cac vat
xung quanh lam bung phat dam chdy. Lic nay khi dong dién ting cao, ELCB s& ngat
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dién. Piéu nay gilp ngin can nhiét luong ting 1én lam bdc chay nhiing thir xung
quanh.

2.2.5 Nguyén ly lam viéc caa ELCB

ELCB lam viéc dya trén do dac su xuat hién dong dién boi céc day dan cua 1 hé
dién (day pha, day Neutral) chay qua c6 cudng d6 bang nhau va nguoc chiéu nhau thi
tir truong cua chdng sinh ra sé triét tiéu nhau, khdng cd thiét bi nao do dugc. Néu nhu
ding cac vong day dé do lai dong dién cua chdng thi chac chan rang ¢ diéu kién trén
thi két qua s& bang khong. Nhung néu nhu c6 mot dong dién rd xubng dat thi nghia 1a
hai dong dién nay khdng bang nhau. Sy chénh léch khién cho bén trong céc vong day
cam ng xuat hién dong dién. Ching kich hoat cho ELCB ngat dién. Su ngat nay thong
gua mét mach dién nho.

2.3 MCB

Hinh 2.3 MCB

2.3.1 MCB lagi?

MCB la tén viét tat caa cum tir tiéng anh Miniature Circuit Breaker hay con duoc
goi la CB tép. MCB c6 vai trd quan trong trong viéc bao vé hé thong va cac thiét bi
dién quéa tai va ngan mach trong hé théng dién. N6 dugc phan chia thanh rat nhiéu loai
khac nhau tuy theo chirc nang, hinh dang va kich thudc. Hién nay MCB duoc st dung
nhiéu trong cac trudng hop dong dién bi qué tai. Ngoai ra con dugc sir dung rat pho
bién cho mang luéi dién cong nghiép va dan dung.

2.3.2 Cau tao cia MCB
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MCB Construction

Outgoing Terminal
Bimetal Carrier
Bimetal Strip

Arc-chutes Holder =)o . Latch
Knob
Arc-chutes

Arc-runner : e ! Solenoid

Plunger
Fixed Contact

Moving Contact

Incoming Terminal

Hinh 2.4 Cdu tgo ciia MCB

Céu tao cia MCB bao gdom 4 bo phan chinh 1a: Tiép diém, hop dap hd quang, co cau
truyén dong cit MCB va méc bao Vé.
1. Tiép diém

MCB thuong c6 cau tao hai cap tiép dlem d6 1a tiép diém chinh va hd quang hoic co
thé 1a 3 tiép diém (tiép diém chinh, tiép diém phu va hd quang). Hoat dong cua tiép
diém dién ra nhu sau:

- Khi déng mach tiép diém thi hé quang s& dong trudc, tiép theo d6 1a tiép diém phu
va cudi cuing la tiép diém chinh.

- Khi ngat mach thi tiép diém chinh mo trude, tiép diém phu mé sau va cudi cung 1a
hd quang dién.
2. Hop dap hé quang
C6 2 kiéu thiét bi dap ho quang d6 la:

- Ho quang kiéu ntra kin: Pugc dat trong vo kin cia MCB va ¢6 16 thoét khi.

- Ho quang kiéu hé: Puoc dung véi dién ap 16n hon 50KA hoic dién 4p 16n hon
1000V (cao ap).

Hop dap hd quang c6 nhiéu tim thép duoc xép thanh ludi ngin thanh nhiéu doan
khac nhau, diéu d6 nham muc dich 1a dé tao thuén loi cho viéc dap tat hd quang.
3. Co ciu truyén déng cat MCB
C6 2 céch truyén dong cat MCB 1a bang tay va bang co dién:

- Déi voi truyén dong cit MCB bing tay thi dwoc thuc hién voi cac MCB c6 dong
dién dinh mac khong 16n.

- Péi véi loai truyén dong cat MCB bang co dién thi duoc thuc hién ¢ cac MCB ¢6
dong di¢n I6n hon.
4. Méc bao vé

Téc dung chinh caa moc bao vé 1a dé bao vé thiét bi dién khong bi qua tai va ngan
mach. C6 2 loai mdc bao vé d6 1a: Moc bao vé kiéu dién tir va moc Kiéu role nhiét.
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2.3.3 Nguyén ly hoat dong caa MCB

Trong diéu kién 1am viéc binh thuong, nguyén ly hoat dong cia MCB vé cung don
gian, n6 nhu mot cong tic (tha cong) dé 1am cho mach BAT va TAT.

Trong diéu kién qué tai, dong dién qua ludng kim va sinh ra nhiét do. Nhiét lwong
sinh ra do sy gidn na nhiét caa kim loai ma sé& giy ra do léch. Bo Iéch nay tiép tuc tha
chét ngit va do d6 ma cac tiép diém bi tach ra. Trong mot sé MCB thi tir trudng do
cuon day tao ra gay ra luc kéo & trén ludng kim sao cho né bj léch. Kich hoat co ché
ngit.

Trong diéu kién ngan mach hoic mach qua tai niang thi tir tredng do cudn day tao ra
du dé vuot qua luc 10 xo gitr 16i sit dong. Do d6 ma 15i sit dong di chuyén va n6 van
hanh co ché ngit.

Su két hop cuia ca co ché ngat tir tinh va nhiét lugng dwoc thuc hién trong hau hét tat
ca cac MCB.

2.3.4 Phan loai MCB

MCB Type Minimum Trip Current |[Maximum Trip Current

Type B 31Ir SIr
Type C SIr 10 Ir
Type D 10 Ir 20 Ir

Hinh 2.5 Phan logi MCB

1. MCB loai B
Loai MCB nay sé tac dong ngay lap tic véi tée do cao, gap khoang 3 — 5 1an so voi
dong dién dinh muac cua n6. Chung thuong duoc sur dung cho cac tai dién tré hoac dién
cam nho trong d6 chuyén mach dot bién 1a rat nho. Do d6, nhitng thiét bi nay hoan toan
phu hop cho céc hé thdng dién chiéu sang cia ho gia dinh, chung cu, van phong, cong
ty nho...
. -
5

I R owmeet
g6 %
- 143

Corgi)
£ -
\,

\ 1,‘"i
]

Hinh 2.6 MCB logi B

t

GVHD: TS.Doan Hiru Chic SVTH: Bui Phiic Dai DCL2401 Trang 52



Chuwong 2. Céc thiét b dign cong nghiép si dung trong day chuyén SMT

2. MCB loai C

Loai MCB nay sé& tac dong c6 toc do gap 5 — 10 lan so voi dong dién dinh mic caa
no6. MCB loai C thuong dugc st dung cho cac tai cam ang nho trong d6 cac muc
chuyén mach dot bién cao. Do dé, loai MCB nay phi hop cho viéc lap dat dong dién
tai cac khu cong nghiép va cac khu vuc ¢6 dong cam dién cao.

Hinh 2.7 MCB logi C

3. MCB loai D

Loai MCB nay c6 téc do tac dong cao nhat, tir 10 — 25 lan so véi dong dinh muc.
Chung thuong duoc su dung cho tai co tinh cam ng cao trong d6 dong dién xam nhap
& muc cao thuong xuyén. MCB loai D s€ hon cho cac trng dung cong nghiép.

% 9 @
i -
k!
\/(W ,OV,E
2 00

1;.

Hinh 2.8 MCB logi D

Mot s phan loai khac
MCB loai MA

V6i loai MCB nay sé& co dong tac dong toi thiéu khoang 12 lan so véi dong dinh
mtc. Chiing thudng duoc sir dung dé bao vé cac dong co c6 dong khai dong cao.
MCB loai K

Loai MCB nay c6 dong tac dong tdi thiéu tir 8 — 12 1an so voi dong dinh mirc. MCB
loai K 12 thiét bi thuong duoc sir dung dé bao vé cac tai cam ¢ng hoic céc tai dong co
c6 dong dién khai dong cao.
MCB loai Z
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Dong téc dong ti thiéu ciia MCB loai Z la tir 2 - 3 lan so véi dong dinh mic,
Chulng rat nhay véi ngan mach. Chinh vi vay nén thuong dugc su dung dé bao vé cac
thiét bi nhay cam cao vi du nhu cac thict bi ban dan.

2.3.5 Cach doc théng sé cia MCB

Trén than cua cac thiét bi nhw CB, MCB, MCCB... ¢6 rat nhiéu nhitng thong sé k§
thuat duoc in 1én. Chiing mang trong minh nhiéu y nghia khac nhau. Va di nhién chung
rat quan trong trong viéc lua chon thiét bi phd hop véi hé thong dién.

Céc thdng sb co ban cia MCB

- Product Model No (sé model san pham)

- Max Current Rating (gia tri dong dién I6n nhat tiép diém chiu duoc)

- Operation Symbol (ky hiéu hoat dong)

- Breaking Capacity Type

- Breaking Capacity (Max Short Circuit Current)

- Operating Voltage (230V, 400V, 440V) (dién &p hoat dong)

- Tripping Curve Type (loai dac tinh tai)

- Energy Class (I6p nang luong)

- ON-OFF Indication (Hién thi tinh trang On-Off)

- Catalog No (s Catalog)

Model number: Pay 1a mi cu thé cho mdi thiét bi dién ma hang san xuét dan Ién cho
san pham cua ho khi cho ra thi trudng. Nguoi ban hozc nha san xuat sé dé dang quan Iy
cac san pham nay hon.

MCB Current and Curve Rating: Nhu trong hinh duéi, thong sé 1a B25. Chit cai dau
tién 14 hién thi cac duong cong dic tinh tai. C6 ba dudng cong dic tinh tai (duoc su
dung phd bién) c6 sin la- B C & D:

- Puong dac tinh loai B néi rang rang dong ngan mach caa thiét bi nam trong
khoang 3-5 lan dong dinh mirc (diéu d6 c6 nghia thoi gian 15i nho hon thoi gian tac
d6ng nhanh, thich hop bao vé céc thiét bj nhay cam, thiét bi dién t).

- Puong dic tinh loai C cho thiy dong ngan mach nam trong khoang 5-10 lan dong
dinh muc va dbi voi duong dac tinh loai D 1a 10-20 lan.

Do vay hay can trong nhin rd thong s6 nay khi chon mua MCB. Déi véi tai thuan tro
(tai chiéu sang binh thudng) né 1a duong dic tinh B. Ddi véi tai ¢d cam, (nhu bom,
dong co...) nd 1a dudng dic tinh C va d6i voi tai c6 cam khang cao hoic tai c6 tinh
dung khang né 1a duong dac tinh loai D.

Chir s6 tiép 1a hién thi dong dién dinh mac cuia MCB, don vi la Ampere. Hinh trén chi
s6 n6 12 20A. Dong dinh muc cua MCB rét quan trong va né can tinh chinh xac.
Operating Voltage: n6 la dién ap hoat dong cua MCB véi dong dién dinh mirc dugc
no6i dén. Poi véi dién 3 pha, no thuong 1a 400V hoic 415V. Péi véi dién 1 pha no l1a
230V hoac 240V.

MCB Breaking Capacity: cong Suat gigi han c6 thé dinh nghia 1a mac lon nhat cua
dong dién sy ¢ ma c6 thé an toan. N6 dugc viét bang s nhu trong hinh vi du la
10000. C6 nghia né 1a 10000A = 10kA. Cong suét gisi han phai dugc chon cao hon
muc c6 thé xay ra khi c6 sy cé. Déi véi ung dung ma muac 15i & day khong thé tinh
toan duoc, khuyén khich nén chon 10KA.

Energy Class: MCB lam viéc binh thuong dé giéi han dong dién hién tai. Piéu d6 c6
nghia khong chap nhan 13i ting cao va tac dong 16i truée d6. Nhung ké tir khi c6 mot
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s6 13i trong qué trinh sir dung. dong 13i s& tao ra nang luong ton tai trong hé théng. dé
st dung MCB hiéu qua n6 nén duogc gidi han. Trén co s muc ciia nang lugng nay ma
n6 duoc xép vao class 1, class 2, class 3. O vi du la class 3 1 tét nhat, n6 cho phép gia
tri cao nhat la 1.5L j/s

Status Indicator: né chi thi trang thai ON-OFF khi van hanh. Khuyén cao khéng nén
mua cac san pham MCB néu khéng hién thi tinh trang hoat dong

ON-OFF, vi ban s& khdng biét khi nao thiét bi dirng hay dang hoat dong. Diéu nay s&
gay ra tai nan vé dién néu ban dang sira dién ma trang thai dang 1a ON.

Operation Symbol: théng s6 nay ludn dwoc nha san xuat uy tin in san. N6 hién thi co
ché hoat dong cua MCB.

Additional Relevant Information: thdng tin vé dién ap xung, ISL... thudong duoc in &
mat bén MCB.

Catalog No: hau hét cac nha san xuat MCB déu dua ra mé s san pham MCB. Thang
tin nay hd tro néu ban xem hang trén website.

Additional Relevant
Information

Model Number C60N N
WCB Current and Curve RE&O l H
Operating Voltage 400V & 4
Breaking Capacity —.@ \,‘:\{\5 e MCB Operation Symbol
Energy Class ——
Catalog No Status Indicator
(ON-OFF)
g — N
r\ ‘ )
9 9

#

How to Read MCB Nameplate Rating Printed on It

Hinh 2.9 Cac thong sé co' ban ciia MCB
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2.4 Contactor

Hinh 2.10 Contactor

2.4.1 Contactor la gi?

Contactor 1a mot khi cu dién dung dé dong ngat céc tiép diém, tao lién lac trong
mach dign bang nit nhan. Nhu vay khi sir dung Contactor ta ¢6 thé dieu khién mach
dién tir xa cd phu tai véi dién 4p dén 500V va dong la 600A (vi tri diéu khién, trang
thai hoat dong ciia Contactor rat xa vi tri cac tiép diém dong ngat mach dién).

2.4.2 Phan loai Contactor

Phan loai Contactor Theo nguyén ly truyén dong: ta c6 Contactor kiéu dién tir
(truyén dién bang lyc hut dién tir), kiéu hoi ép, kiéu thuy lyc. Thong thuong sir dung
Contactor kiéu dién tu.

Phan loai Contactor Theo dang dong dién: Contactor mét chiéu va Contactor xoay
chiéu (Contactor 1 pha va 3 pha).

2.4.3 Cau tao ciaa Contactor

Contactor dugC cau tao gom c4c thanh phan: Co ciu dién tir (nam cham dién), hé
thdng dap hd quang, hé thong tiép diém (tiép diém chinh va phu).
1. Nam cham dién
Nam cham dién gdm c6 4 thanh phan:

Cuon day dung tao ra lyc hat nam cham.

L&i sit (hay mach tir) caa nam cham gém hai phan: Phan cb dinh va phan nip di
dong. L6i thép nam cham c6 thé ¢ dang EE, EI hay dang CI.
Lo xo phan luc c6 tac dung day phan nap di dong tré vé vi tri ban day khi ngirng cung
cap dién vao cuon day.
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Trang thai nam cham chua hat Trang thai nam cham tao luc hut

Hinh 2.11 Cé&c trgng thai ciia Contactor

2. Hé théng dap ho quang di¢n

Khi Contactor chuyen mach, hd quang di¢n s¢ XUat hién lam cac tiép diém bi chay,
mon dan. Vi vay can ¢ hé thong dap hd quang gom nhiéu vach ngin lam bang kim
loai dit canh bén hai tiép diém tiép xdc nhau, nhat 1a & cac tiép diém chinh cua
Contactor.

3. Hé thong tiép diém

Hé thdng tiép diém lién hé voi phan I8i tir di dong qua bo phan lién dong vé co. Tuy
theo kha ning tai din qua cac tiép diém, ta cd thé chia cac tiép diém cua Contactor
thanh hai loai:

Tiép diém chinh: C6 kha ning cho dong dién l6n di qua (tr 10A dén vai nghin A, thi
du khoang 1600A hay 2250A). Tiép diém chinh 1a tiép diém thuong ho dong lai khi
Cap nguon vao mach tir ctia Contactor lam mach tur Contactor hat lai.

Tiép diém phu: C6 kha ning cho dong dién di qua cac tiép diém nho hon 5A. Tiép
diém phu c6 hai trang thai: Thuong dong va thuong ho.

Tiép diém thuong dong 1a loai tiép diém o trang thai dong (co lién lac voi nhau gitra
hai tiép diém) khi cuon day nam cham trong Contactor & trang thai nghi (khong duoc
cung cap dién). Tiép diém nay ho ra khi Contactor ¢ trang thai hoat dong. Nguoc lai 12
tiép diém thuong ho.

Nhu vay, hé théng tiép diém chinh thuong duogc lap trong mach dién dong luc, con
cac tiép diém phu sé& lap trong hé thong mach diéu khién (dung diéu khién viéc cung
cap dién dén cac cuon day nam cham cia cac Contactor theo quy trinh dinh trudc).
Theo mot sé két cdu thong thuong cua Contactor, cac tiép diém phu c6 thé duoc lién
két ¢ dinh vé s6 lugng trong mdi bo Contactor, tuy nhién ciing ¢c6 mot vai nha san
Xuat chi b tri cé dinh s6 tiép diém chinh trén mdi Contactor, con cac tiép diém phu
duogc ché tao thanh nhitng khdi roi don 1é. Khi can sir dung ta chi ghép thém vao trén
Contactor, sb lugng tiép diém phu trong truong hop nay co thé bd tri tuy y.

2.4.4 Nguyén ly hoat dong cia Contactor
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Mach dong luc Nam cham dién

Cuodn cam
Lo x0
Tiép diém dong
& Nz
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Tiép diém tinh
LGi thép
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pch dong e Nguon diéu khién

Hinh 2.12 Cdu tgo ciia Contactor

Khi cip ngudn dién bang gié tri dién ap dinh muc cia Contactor vao hai dau cua
cudn day quan trén phan 16i tir cd dinh thi luc tir tao ra hat phan 18i tir di dong hinh
thanh mach tir kin (luc tir I16n hon phan luc cia 10 xo), Contactor ¢ trang thai hoat
dong. Luc nay nho vao bo phén lién dong vé co giira 16i tir di dong va h¢ théng tiép
diém lam cho tiép diém chinh déng lai, tiép diém phu chuyén doi trang thai (thuong
dong s€ mo ra, thuong ho sé dong lai) va duy tri trang thai nay. Khi ngung cap nQUOn
cho cudn day thi Contactor ¢ trang thai nghi, céc tiép diém tro vé trang thai ban dau.

C6 nhiéu tiéu chuan cua céc quéc gia khac nhau, dung dé biéu dién cho cudn day va
tiép diém cua Contactor.

2.4.5 Céc théng sb cia Contactor
Trén cac mdi san pham Contactor thuong ¢ cac thong sé cho tig model va duoc
st dung cho vi tri, phy tai khac nhau. Vay cac théng sé ghi trén Contactor duoc hiéu
nhu thé nao.
- AC hoic DC la chi Contactor sir dung cho tai xoay chiéu hoac 1 chiéu.
Trong do,
- Tai xoay chiéu AC con dugc phan thanh:
+ AC1: Dung dong cit cho tai thuan ch nhu dién tro say. C6 thé cat nhing tai c6 cos
¢ l6n hon 0.95.
+ AC2: Dung doéng cat cho tai dong co khong ddng bo rotor day quan. Co céac chic
ning nhu: Khoi dong phanh nhap nha, ham ngugc. Dbi voi dong nay cac tiép diém
chinh cua contactor khi dong kin mach c6 thé chiu tai cao t6i 2.5 lan dong dinh muac
ctia dong co.
+ AC3: Dung déng cat cho tai dong co khong ddng bo rotor 1dong séc. Contactor gilp
tiép diém chiu tai khi khoi dong gap 5-7 lan dong dinh mac cia dong co. Dong nay
thuong dung cho mach dién cau truc.
+ AC4: Dung dong cat cho tai dong co 16ng séc, phanh ham nguoc, nhap nha hoac
quay dao chiéu.
- Tai 1 chiéu DC ciing duoc phan thanh:
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+ DC2: Dung cho dong co DC kich tir song song, chiu duwgc dong co gié tri I6n hon 2.5
lan gid tri

+ DC3: Dung cho dong co DC kich tir song 1am viéc nhap nha, ham nguoc véi hang sd
thoi gian 12 7.5ms. Céc tiép diém chinh Ion gip 2.5 lan dong dinh mic cua dong co.

+ DC4: Dung dé cit mach phu tai dong co DC kich tir ndi tiép khi dong co dang hoat
dong binh thuong. Hang sé thoi gian phu tai khoang 10ms. Dong dinh muac cua dong
co ¢6 gia tri khoang 2.5 lan.

1. bién ap Ui:

La thong s6 cho biét dién ap chiu dugc cua Contactor. Néu chi sé nay vuot qua dién
ap nay thi contactor sé khong con dam bao an toan khi str dung.
2. Pién ap Uimp:

La dién ap xung chiu duoc cua Contactor. Xung dién nay thuong xuét hién & trong
dong dién céng nghiép & dong dién 3 pha. Thay vi dién ap dudi dang hinh SIN théng
thuong thi dién &p nay xuat hién & dudi hinh SIN c6 cac dinh xung nhon. Xung nay s&
gay anh huong dén cac thiét bi va khi cu dién).

3. bién ap Ue:

La giai dién ap hoat dong cia Contactor. Pién ap nay phu thudc vao gia tri dong cat.
4. Pién ap In:

La dong dién dinh mic di qua tiép diém chinh caa CTT trong ché d6 lam viéc gian
doan lau dai, nghia 1a ¢ ché d6 nay thoi gian tiép diém cua CTT ¢ trang thai dong
khong qua 8h. Dong dién dinh muc cia CTT ha ap thong dung cé cac cap: 10; 20; 25;
40; 60; 75; 100; 150; 250; 300; 600; 800A. Néu CTT dat trong ta dién thi dong di¢n
dinh muc phai lay thap hon 10% do diéu kién lam mat kém.

O ché @6 1am viéc 1au dai, nghia 13 khi tiép diém cia CTT ¢ trang thai dong 1au hon 8h
thi dong dién dinh muc cua CTT lay thap hon khoang 20% do ¢ ché do nay lugng oxit
kim loai tiép diém ting vi vay lam ting dién tro tiép xuc va nhiét do tiép diém ting qua
gié tri cho phép.

5. Pién ap dinh mirc Udm:

La dién ap dinh mirc cua mach dién twong irng ma mach dién cta CTT phai dong
cit. Pién ap dinh muc c6 cac cap: 110V, 220V, 440V mét chiéu va 127V, 220V, 380V,
500V xoay chiéu.

6. Bién 4p cupn day dinh mirc Ucddm:

La dién ap dinh muc dat vao cudn day. Khi tinh toan, thiét ké CTT thuong phai bao
dam lac dién ap bang 85%Ucddm thi phai dua sirc hat va lac dién ap bang 110%Ucddm
thi cudn day khong dugc ndng qué tri sé cho phép.

7. S6 cuc:

La s6 cap tiép diém chinh cua CTT. Cong tic to dién xoay chiéu c6 2; 3; 4 hoic 5
cuc.

8. So cip tiép diém phu:

Thuong trong CTT c6 cac cap tiép diém phu thudng dong va thuong mé co dong
dién dinh mac 5A hoac 10A.

9. Kha niing déng va kha ning cat:

La gié tri dong dién cho phép di qua tiép diém chinh khi ngét hozc khi dong.

CTT dung dé khai dong dong co dién xoay chiéu 3 pha, réto 16ng soc can phai c6 kha
ning dong tir 4 | 7 lan Idm. CTT dién xoay chiéu dat 10Idm véi phuy tai dién cam.
10. Tudi the caa CTT:
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La s6 lan dong cat ma sau s6 lan dong cat ay CTT sé& hong khong dung duogc nita. Su
hu hong cta né c6 thé do mat do bén co hay d6 bén dién.

- Tudi tho co khi 1a sb lan déng cat khdng tai cho dén khi CTT hong. CTT hiéndai tudi
tho co khi dat 2.107 lan.

- Tudi tho dién 1 s6 lan dong cat tai dinh mic. Thuong tudi tho vé dién bang 1/5 hay
1/10 tudi tho co khi.

11. Tan sé thao tac:

La s6 lan dong cdt CTT cho phép trong 1h. Tan s6 thao téc cia CTT bj han ché boi
su phat néng cua tiép chinh do ho quang va su phat nong cua cuén day do (dong dién.
Tan sb thao tdc thuong co cac cap 30, 100, 120, 150; 300; 600; 1200; 1500 lan/h.

12. Tinh 6n dinh dién déng:

Nghia 1a khi tiép diém chinh caa CTT cho phép mét dong dién 16n nhét di qua ma
lyc dién dong sinh ra khong pha huy mach vong dan dién. Thuong qui dinh dong dién
6n dinh dién dong bang 10Idm.

13. Tinh én dinh nhiét:

Nghia 13 khi c6 dong dién ngan mach chay qua trong thoi gian cho phép, céc tiép

diém khong bi nong chay va han dinh.

2.5 Relay

' ] i

Hinh 2.13 Relay

2.5.1 Relay la gi?

Relay hay con dugc goi 1a ro — le 14 tén goi theo tiéng Phap. N6 1a mot cong tic
(khoa K) dién tir va duoc van hanh béi mot dong dién tuong dbi nho c6 thé bat hozc tat
mot dong dién Ién hon rat nhiéu. Ban chat cua relay 1a mot nam cham dién va hé thong
cac tiép diém dong cat cd thiét ké module hoa gidp d& dang lap dit. Dién &p va dong
dién duoc relay chuyén mach s& khac nhiéu so véi tin hiéu duoc sir dung dé kich hoat
hoac cap dién cho relay. NGi tom lai relay 13 mot thiét bi thoéng dung, gon nhe, gia
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thanh ciing hop Vi tdi tién. Hién nay chung duoc st dung rong rii trong doi séng hang
ngay cua chung ta.

2.5.2 Ciu tao cia relay

V& ciu tao cua relay bao gdm mot cuon day kim loai 1am bing dong hoic nhém
dugc quan quanh mot I6i sat tir. Bo phan ndy ¢d phan tinh goi 1a ach tir (Yoke). Con
phan dong dugc goi la phan cang (Armature). Phan cung cua relay sé duoc két ndi voi
mét tiép diém dong. Cudn day c6 tac dung hat thanh tiép diém lai dé tir d6 tao thanh
trang thai NO va NC. Nhiém vu cta mach tiép diém (mach luc) 1a dong cit cac thiét bi
tai vai dong dién nho va dugc cach ly boi mot cuon hat.

2.5.3 Nguyén ly hoat dong cia relay

Khi dong dién chay qua mach tht nhat (1), n6 s& kich hoat nam cham dién. Tir d6
tao ra tir truong dé thu hit mot tiép diém (mau do). Sau do6 s& kich hoat mach thir hai
(2). Khi tat nguon, mét 10 xo dugc lap trude vao tiép diém s& ¢d nhiém vy l1a kéo tiép
diém tro lai vi tri ban dau, tit mach tha hai lai mot 1an nira.

Bén dudi 1a mot hinh anh cho thay cach mét relay lién két hai mach véi nhau. O bén
trai, c6 mach dau vao dugc cung cap bai mot cong tac hoic loai cam bién nao d6. Khi
mach nay duoc kich hoat thi n6 cung cip dong dién cho mot nam cham dién, sau do s&
kéo cong tac kim loai dong lai. Tir d6 kich hoat mach dau ra thir hai (& phia bén phai).

I_ |3 I
2

Bff-tech.com
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2.6 HMI

Hinh 2.14 HMI

2.6.1 HMI lagi?

HMI Ia tir viét tat caa 3 chit cai trong tiéng Anh: Human- Machine- Interface, 12 mot
thiét bi dé giao tlep gitra nguol van hanh va may maéc. Néi moét cach don gian hon, la
bat cir cach nao dé con ngudi ” giao tiép” voi mot may maoc théng qua mot man hinh
giao dién thi man hinh do6 chinh la HMI.

2.6.2 Chirc niang cua HMI

Phan cing:

- Man hinh: ¢6 chtic ning cam tng dé ngudi van hanh may c6 thé cham tay vao dé
diéu khién céc thao tac trén man hinh giéng nhu chung ta sir dyng dién thoai cam ting
hang ngay vay. Ngoai ra, man hinh HMI con c6 thé hién thi cac tin hiéu hoat dong cua
may moc thiét bi.

- Céc phim bam: dé thyc hién céc thao tac diéu khién

- Chip: la CPU cta man hinh

- B nh6: ROM, RAM, EPROM/ PLASH,...

Phan mém:

- Cac cong cu xay dung HMI

- C4c ham va lénh dé diéu khién

- Phan mém hé thong

- Cong cu két ndi, chuong trinh cai dat

- Céc tng dung mé phong
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Delta's Wood Drilling Machine Solution

Human Machine
Interface
DOP-B Series

3-Axis Synchronous
Servo System
ASDA-M-R Series

Hinh 2.15 Vi du vé iing dung ciia HMI

Cam ung trén cac may rat tién ATM 1a mot man hinh HMI, céc s diéu khién trén
may giit, 10 viba hay cac budc hudng dan trong bang diéu khién tir xa cua Tivi nha ban
cling déu 1a HMI. Hon thé nira, dién thoai, may tinh bang hay ipad ma cac ban dang st
dung cling dugc goi 1a mot HMI theo nghia rong.

2.6.3 Cac loai HMI hién nay c6 nhirng wu va nhwoc diém ra sao?
Do su phét trién cua cong nghé thong tin va cong nghé vi dién tir ma HMI ngay nay
str dung céc thiét bi t6i wu hon so véi trude day.
1. Thiét bi HMI truyén thong
- Nhap thdng tin: ¢ng tic chuyén mach va ndt bim
- Xuat thong tin: coi, dén bao, ddng hd do, cac bo tu ghi bang gidy
Nhuoc diém caa thiét bi HMI truyén thong:
- Thong tin khong day du va thiéu chinh xac
- Do tin cay va n dinh thap
- Kha ning luu trit thong tin bi han ché
- Do phtic tap cao va rat kho dé mé rong hé thong
2. Thiét bi HMI hién dai
- HMI trén nén PC va WINDOWS/ MAC, SCADA, CITECT,...
- HMI trén nén cac may tinh nhing: HMI chuyén dung, hé diéu hanh 1a Windows CE
6.0
- Ngoai ra con mét so loai HMI bién thé khac nhu Mobile HMI dung Palm, PoketPC.
Uu diém ctia HMI hi¢n dai
- Thong tin kip thoi, day da va chinh xac
- Dé thay d6i, b6 sung thong tin khi can thiét
- Hé thdng don gian, d& mé rong, dé van hanh va sta chira
- Kha nang luu trir thdng tin cao
- C6 kha ning két néi manh, c6 thé két ndi duoc nhiéu loai thiét bi va nhiéu loai giao
thac khac.
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2.6.4 HMI dwoc wng dung & dau?

Trong thoi dai cong nghé 4.0 dang phat trién nhu hién nay trong tat ca cac linh vuc.
Do d6 HMI ciing 1a mot thiét bj khong thé thiéu dé gép phan ” tu dong hoa” cac cong
doan ciing nhu quy trinh san Xuat mot cach “théng minh” va “chinh xac”.

Vi thé, HMI duoc ung dung hau hét trong cac linh vuc nhu: dién ta, dau khi, dién
nudc, 0 t6, xe may va dét may,...

Trong cong nghiép HMI 12 mot man hinh may tinh, dé giam séat va diéu khién. Nguoi
van hanh hoic nhan vién bao tri ¢ thé giam sat may tr HMIL. D6 c6 thé bao gom
nhitng thong tin nhu: nhiét d6, ap suat, xir ly sé liéu va vat liéu. Hozc 1a dung dé hién
thi muc chét long, chit rin trong cac bé chua, Silo, tanks trong cong nghiép. Ngoai ra
mot HMI hién dai c6 thé giam sat va kiém soat dwoc nhiéu may moc va cac thiét bi
khéc trong toan bo nha may.

2.6.5 Cach HMI két néi véi may moc

HMI sir dung phan mém dic biét dé cac ky su ¢6 the Iap trinh chiing mot cach chinh
xac. Phan mem cho phép k¥ su thiét ké nhitng gi ngudi van hanh cé thé nhin thay, theo
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doi va thao tac duocC v6i may trén man hinh. Nguoi 1ap trinh HMI phai Iap trinh ting
chi bao, nit bAm dén mét dia chi diu vao hoic dau ra cu thé cua PLC.

Céc giao thirc truyén thong phd bién: Modbus, Ethernet/ IP va Profibus. Tét ca la
mang cong nghiép, 1a chuan thdng dung nhat trong giao tiép cac thiét bi véi nhau.

Céc ky su o thé lap trinh HMI dé thyc hién hau hét moi chirc ning c6 thé dugc hoic
thong tin dugc giam sat boi PLC. Do d6, HMI va PLC c6 thé phdi hop voi nhau dé
giam st va diéu khién may

2.7 PLC

Hinh 2.16 PLC

2.7.1 Khai niém

PLC viét tat cua Programmable Logic Controller, 1a thiét bi diéu khién lap trinh
duoc (kha trinh) cho phép thuc hién linh hoat cac thuat toan diéu khién logic thong qua
mot ngdn ngir lap trinh. Nguoi s dung co thé lap trinh dé thyc hién maot loat trinh tu
cac su kién. Cac su kién nay duoc kich hoat bai tac nhan kich thich (ngd vao) tac dong
vao PLC hoic qua cac hoat dong co tré nhu thoi gian dinh thi hay cac su Kién duoc
dém. PLC dung dé thay thé cac mach relay (ro le) trong thuc té. PLC hoat dong theo
phuong thirc quét c4c trang thai trén dau ra va dau vao. Khi co sy thay doi ¢ dau vao
thi dau ra sé& thay doi theo. Ngon ngit 1ap trinh cua PLC cd thé Ia Ladder hay State
Logic. Hién nay c6 nhiéu hing san xuat ra PLC nhu Siemens, Allen-Bradley,
Mitsubishi Electric, General Electric, Omron, Honeywell...
Mét khi su kién dugc kich hoat that su, né bat ON hay OFF thiét bi diéu khién bén
ngoai dugc goi 1a thiét bi vat ly. Mot bo diéu khién 14p trinh sé& lién tuc “lap” trong
chuong trinh do “ngudi sir dung lap ra” chd tin hidu & ngd vao va xuat tin hiéu ¢ ngd ra
tai cac thoi diém da 1ap trinh.

2.7.2 PLC thay thé mach Relay nhu thé nao?
Pé khic phuc duoc nhitng nhuoc diém caa bo diéu khién ding day néi thi nguoi ta
d3 ché tao ra bo PLC nham thoa man cac y&u cau sau:
- Bang tin cay trong moéi truong cong nghiép.
- Gié ca phu hgp va phai chang.
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- Lap trinh d& dang va ngbn ngix lap trinh d& doc, dé hiéu.

- Gon nhe, dé dang bao quan va sira chira dé dang.

- Dung luong bo nhé 16n dé cé thé chira duoc nhitng chwong trinh c¢6 cAu tric phic
tap.

- C6 thé giao tiép tot duoc véi céc thiét bi thong minh khac nhu: May tinh, ni mang
hay cac m6i Module m¢ rong.

Trong PLC thi phan cing CPU va chuong trinh 1a don vi co ban cho qua trinh diéu
khién hoic 1a xt ly hé théng. Chirc nang ma bo diéu khién can thyuc hién s& duoc mot
chuong trinh x4c dinh. Chuong trinh nay di duoc nap san vao trong b nhé cia PLC.
Va PLC s& thuc hién viéc quan trong 1a diéu khién diwra vao chuong trinh nay. Nhu vay
néu mudn thay doi hay 1a mé rong chire ning cta quy trinh cong nghé thi ta chi can
thay doi chuong trinh bén trong bd nhd caa PLC. So véi viéc st dung cac bo day ndi
hay Relay thi viéc thay doi hay mé rong chic ning sé& duoc thuc hién mot cach dé
dang hon ma khong can mot su can thiép vat Iy nao.

2.7.3 CAutric cia PLC

PLC System
Power supply
e v
—0 B | Central ! o m‘—/\/—
Input | o i prqcessing ! o Output
sensing : d> i S |t d \® ~ load
devices L : Memory E p ul () devices
t 1 [pogam aam | 1Y M =
e | } t e
1
4
Optical / ‘t \Optical
Isolation — Isolation

Programming device

Hinh 2.17 Céu tric cia PLC

Cau trlc cua PLC bao gom:

RAM, ROM: La mét bo nhé chuong trinh & bén trong. Ching ta ¢ thé thém bo nho
bén ngoai la EPROM.

CPU: La bo xir ly trung tdm c6 cdng giao tiép duoc dung cho viéc két ndi vai PLC.
Céac module Input - Output.

Tuy nhién thi véi mot PLC hoan chinh thi s& c6 thém mot don vi lap trinh bang tay hay
la bang may tinh. Hau hét cac don vi lap trinh don gian hay phuc tap thi déu co du
RAM dé chtra dung nhiing chuong trinh dudi dang hoan thién hay bé sung. Néu don vi
lap trinh 13 x4ch tay thi RAM thuong la loai CMOS c6 pin du phong. Néu nhu chuong
trinh d3 dwoc kiém tra va sin sang sir dung thi né méi duoc truyén sang bo nhé PLC.
Déi véi cac PLC 16n s& thuong 1ap trinh trén may tinh nham muc dich hd trg cho viéc
viét, doc va kiém tra chuong trinh. Cac don vi lap trinh ndi véi PLC qua cac cong
RS232, RS422, RS485...
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2.7.4 Nguyén ly hoat dong caa PLC

CPU s& diéu khién céc hoat dong & bén trong PLC. Bo xu ly ¢6 nhiém vu doc va
Kiém tra chuwong trinh duoc chira trong bo nhé. Va sau d6 sé thuc hién tha tu cua tung
lénh & trong chuong trinh va déng hay ngét cac dau ra. Cac trang thai ngd ra dy duoc
phat toi cac thiét bi duoc lién két dé thyuc thi. Toan bo hoat dong thuc thi d6 déu phu
thudc nhiéu vao cac chuong trinh diéu khién duoc gitr trong bo nhd.

Chuwong trinh PLC

’

M6 dun dduvao |—=—"> |Bo diéu khién trung tam] —"> Mé dun dau ra

I |

Cam bién Co céu chap hanh

Hinh 2.18 Nguyén Iy hoat dgng ciia PLC

Hé théng Bus 1a mot bo phan dung dé truyén tin hiéu. Hé théng bao gom nhiéu duong
tin hiéu song song:

Data Bus: Bus dung dé truyén dix liéu.

Address Bus: Bus 1a dia chi dung dé truyén dia chi dén cac Modul khac nhau.

Control Bus: Bus diéu khién dung dé truyén céc loai tin hiéu dinh thi va diéu khién
dong bo céc hoat dong ¢ trong PLC.

Trong PLC thi cac s6 liéu duoc trao doi gitta bo vi xir Iy va cac modul vao va ra thong
qua Data Bus. Address Bus va Data Bus bao gém 8 duong. O cung mot thoi diém sé
cho phép truyén 8 bit cia 1 byte mot cach dong thoi hay cé thé 1a song song. Néu mot
module dau vao nhan dugc dia chi cia n6 & trén Address Bus thi nd s& chuyén tat ca
trang thai dau vao vao Data Bus. Néu mot dia chi byte cua 8 dau ra xuat hién ¢ trén
Address Bus, modul dau ra twong ng s& nhan dugc mot dir liéu tir Data bus. Control
Bus s& chuyén céc tin hiéu diéu khién vao va sau d6 theo ddi chu trinh hoat dong cua
PLC.

2.7.5 B§ nhé caaPLC

PLC thudng yéu cau bd nhé trong cac truong hop nhu sau:

- Lam b dinh thoi cho cac kénh trang thai 1/0.

- Lam bo dém trang thai cac chirc ning trong PLC vi du nhu dinh thoi, dém, ghi cac
Relay.

M3i lénh cua chuong trinh s& c6 mot vi tri riéng ¢ trong bo nhé. Va tat ca moi vi tri
trong bd nhé déu duoce danh sé thi ty. Nhitng s6 nay chinh 1a dia chi & trong bo nhé.
Dia chi cua ting & nhd s& dugc tro dén bai mot bo dém dia chi ¢ bén trong bo vi xir 1y.
Trudéc khi xtr Iy 18nh tiép theo thi bo vi xu ly s& gia tri trong bd dém nay 1én mot.

Véi mot dia chi mai thi noi dung cua & nhé twong tng & xuat hién & dau ra va qué
trinh nay dugc goi 1a qua trinh doc. Bo nhé bén trong PLC duoc tao thanh bai cac vi
mach ban dan. Mdi vi mach nay c6 kha ning chaa trung binh tir 2.000 - 16.000 dong
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lénh, thy theo loai vi mach. Trong PLC thi cac bo nhé nhu RAM, EPROM déu duoc sir
dung.

Bo nhé

RAM ROM EPROM EEPROM

Hinh 2.19 Bg nhé ciia PLC

RAM (hay con goi Random Access Memory)

Pay 1a bo nhé truy xuat ngau nhién twong ty nhu RAM & trong may tinh hay trong
laptop. Chiding ¢6 thé nap chuong trinh, thay doi hay x6a bo noi dung vao bat ky Itc
nao. Néu nguoén dién nudi bi mat thi ndi dung cia RAM ciing s& bi mat. Chinh vi vay
dé tranh duoc tinh trang nay thi cac PLC déu duoc trang bi mot pin khd. Ching cé kha
nang cung cap nang luong du trit cho RAM tir vai thang cho dén vai nim. Trong thuc
té thi RAM duoc dung dé khoi tao va kiém tra cac chuong trinh. Xu huéng hién nay l1a
ding CMOS-RAM nho kha ning tiéu thy thap va cé tudi tho Ion.

EPROM (Electrically Programmable Read Only Memory)

EPROM la bo nhé ma nguoi sir dung binh thuong chi ¢ thé doc duoc chir khong
ghi ndi dung vao dugc. Khi méat nguén thi ndi dung cia EPROM s& khdng bi mat di ma
n6 duoc gan sin ¢ trong may, da duoc nha san xuat nap va chira hé diéu hanh co san.
Néu nguoi s dung khong mudn mé rong bo nhé thi chi can dung thém EPROM gan
bén trong PLC. Trén Programer da c6 san chd ghi va x6a EPROM.

EEPROM (Electrically Erasable Programmable Read Only Memory)

EEPROM c6 nhiém vy chinh 1a lién két vai nhitng truy xuat linh dong cua RAM va
chdng c6 tinh 6n dinh. Mot diém hay 1a noi dung ctia né cé thé duoc xd6a va lap trinh
lai. Tuy nhién s lan lwu va stra noi dung 1a c6 giéi han nhat dinh.

Moi trwong ghi dir ligu thir tw

La mot dia cing hodc dia mém, chin duoc st dung trong may lap trinh. Do dia cting
hodc dia mém c6 dung lwong 16n nén chung thudng duoc dung dé lwu nhitng chuong
trinh 16n trong mot khoang thaoi gian dai.

Kich thwéc by nho

Céac PLC loai nho c6 thé chira trung binh tir 300 — 1.000 dong Iénh tly vao céng
nghé ché tao. Cac PLC loai 16n ¢6 kich thuéc trung binh tir 1K — 16K. Va chiing sé& c6
kha niang chira tir 2.000 -16.000 dong lénh. Ngoai ra con cho phép gin thém bd nhé ma
rong nhu RAM hay EPROM.
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2.7.6 Vitri cia PLC trong hé thong diéu khién

l“.‘i;

Hinh 2.20 V; tri ciia PLC trong hé théng d@iéu khién

Khéi diu vao: Bao gom cac nut diéu khién, cong tic, cac loai cong tic hanh trinh dat

tai may, cac loai cam bién do luong dugc dit tai day chuyén san xuat. ..

Khéi diéu khién gom cac phan tir: Bao gom céc loai role, bd dém time, bo so sanh,

ban mach dién tur. ..

Khéi dau ra: Bao gom cac loai dong co, cac loai van, cac thiét bi chi thi, cac thiét bi

gia nhiét...

2.7.7 Ciac buée dé lap trinh co ban PLC

Thiét bi dau vao

/

May tinh

Input
Chuong trinh
PLC < - -
dic¢u khién
Output

Co ciu chz‘ip hanh

Hinh 2.21 Cdc bwéc ldp trinh PLC co bdn

PG/PC
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Buéc 1: Tim hicu ky cac yéu cau cong nghé.

Bwoc 2: Liét ké day du cac thong tin nhu: Cong vao ra, cac COng du trir. Bén canh d6
chon PLC ¢6 sb dau vao ra 16n hon hoic bang theo véi yéu cau.

Bwéc 3: Phan cong vao va ra cho PLC. Ban nén tuan thu cac nguyén tic dé thuan tién
cho qué trinh 1ap trinh, theo di kiém tra phat hién 15i nhu sau: Phan cong vao ra theo
chtic ning yéu cau nhu dau vao dém tdc do cao, diu vao Analog hay dau vao logic
phai ding so véi cac dau vao chirc ning cua PLC

Bu6c 4: Dyng luu d6 caa chuong trinh.

Bwéc 5: Dich lwu d6 sang dang gian do.

Bwéc 6: Lap trinh theo gian db vao PLC.

Bwéc 7: Chay mé phong kiém tra chuong trinh.

Phai tao ra mot tap tin hiéu thir twong tu thyc té dé dua vao dau vao PLC.

Xem két qua dau ra ¢ trén PLC va trén phan mém md phong.

Néu chuong trinh sai thi ta stra chuong trinh va quay lai thyc hién budc 7.

Néu chuong trinh ding thi tiép tuc chuyén sang budc 8.

Bwéc 8: Két ndi gitta PLC Vi thiét bi thuc.

Bugc 9: Phai kiém tra phan ghép ndi theo dung so d6 nguyén ly. Bam bao cho phan
ngudn cap dugc thuc hién ding va dam bao dién ap nguon cap phai dang véi so dd
nguyén ly.

Bwéc 10: Chay toan bo hé thong theo cac bude nhu sau:

Pam bao chic chan hé thong duoc néi ding.

Pam bao chic chin hé thdng co khi va thuy luc khi nén chay dugc.

Chay nhap.

Chay ban tu dong.

Chay tu dong toan hé thong.

Néu chuong trinh sai thi ta sira chuong trinh va quay lai véi buéc 10.

Néu chuong trinh dung thi chuyén sang budc 11.

Buwéc 11: Ban giao va luu trit lai chuong trinh.

2.7.8 Cac phwong thire diéu khién chinh cia PLC

Piéu khién dién
|

Két ndi cling ¢6 thé lap trinh dugc

._9 Ghuong trinh }_\I ﬁ\l }_? \I

A |
THIET BI TU BONG HOA -

I\‘\ cht?c?n:hl?inh
zalzaliiva 3 §

Hinh 2.22 Piéu khién két ngi phan citng va diéu khién kha trinh
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biéu khién logic
Thoi gian, dém.
Chuc ning diéu khién ro le.
Diéu khién tuy dong, ban tu dong hay 1 bing tay.
Thay thé cho cac panel diéu khién va cac mach in.
Pidu khién lién tuc
biéu khién PID, FUZY.
Piéu khién lién tuc nhiét do, ap suat va luu luong. ..
Piéu khién bién tan.
Diéu khién dong co chap hanh va dong co budc.
Khébi dau vao thém céc khau cam bién twong tu, chiét ap...
Khéi dau ra c6 thém céc thiét bi twong tu vi du nhu bién tan, dong co Servo, cac
dong co budec...
Khéi diéu khién thém cac khau bién d6i A/D hodc D/A...
Thuc hién cac phép toan sb hoc ciing nhu logic.
biéu khién tong thé
Ghép nbi may tinh.
Ghép néi mang tu dong hoa.
Piéu hanh qua trinh va ¢ bao dong.
Piéu khién téng thé qua trinh. Co nghia 1a diéu khién mét qua trinh trong mot moi
lién hé vai cac qua trinh khac.
Tin hiéu vao va ra con c6 thém céc thong tin.

2.7.9 Cac wu va nhwoc diém cia PLC

Uu diém

- D& dang thay d6i duoc chuong trinh theo y mudn. Diéu d6 gitp thich hop dé lap trinh
cho nhiéu wng dung khéac nhau.

- Mach dién gon nhe, d& dang trong viéc sira chira, bao quan va thay thé.

- Do tin cay cao va chuan hoa duoc thiét bj.

- Thuc hién dugc cac thuat toan doi hoi su phuc tap va d6 chinh xac cao.

- Cau triic PLC dang module cho phép dé dang thay thé va ma rong dau vao/ra hay mo
rong chic nang khac.

- Kha ning chdng nhiéu tét va hoan toan lam viéc tin ciy trong mdi trudng cong
nghiép.

- Giao tiép duoc véi céc thiét bi thong minh khac nhu: May tinh, cic ndi mang truyén
thong va céc thiét bi khac.

- Str dung tét trong cac méi truong khac nghiét nhu nhiét d6, dd 4m cao, dong dién dao
dong...

Nhugc diém

- Gié thanh phén cimg cao: Vi day 1a mét loai thiét bi cong nghé cao, tw dong hoa cao
nén gia thanh ciing s& cao hon nhiéu so véi c4c lai thiét bi ro le ON/OFF thong thuong.

Tuy nhién hién nay do PLC ngay cang phd bién nén gia thanh ciing vi thé ma giam
dang ké. C6 thé ké dén nhu cac dong PLC Mitsubishi hoic PLC Delta hién nay c6 muc
gia thanh cling vo cung phai chang.

- Mot sb hang phai mua thém phan mém dé 1ap trinh: Céc loai PLC duoc hang thiét ké
riéng. Vi vay nén ching s& c6 su khac biét trong khau 1ap trinh hé théng. Mdi s6 hang
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s& kém theo phan mém riéng. Tuy nhién thi cling c6 mot sé hiang ban kém dé ching ta
sur dung.

- Doi hoi ngudi str dung phai o trinh do chuyén mdn cao: Hau hét nhimg nguoi biét
cach st dung PLC phai dugc dao tao rat bai ban. Ho phai duogc trang bi cac kién thic
lién quan dén PLC cta nhiéu hang khéac nhau. Boi mdi hang s& c6 phan mém lap trinh
riéng. Chinh vi vay ho phai mat kha nhiéu thoi gian dé c6 thé nim o dugc dic diém
cua tirng hang. Néu chuyén mén khdng cao s& dan dén viéc 1ap trinh sai. Tir d6 gay hu
hong va ton that trang thiét bi hoic céc su ¢d nghiém trong hon.

2.7.10 Nhitng @ng dung thuc té hién nay cia PLC

Nhitng loai may méc nhé nhu dong goi, bang tai ¢ thé sir dung mot sé dong PLC
kinh té c6 infout it véi thiét ké nho gon nhung gia thanh rat canh tranh. Dac diém chinh
cua nhitng loai PLC nay la tich hop day du cac tinh nang can thiét dé linh hoat sir dung
cho nhiéu tng dung khéac nhau.

Déi vai nhitng hé thdng 16n hon can ¢6 bo diéu khién phuc tap vi du nhu day chuyén
xtr 1y nudc thai, nha may xi mang thi s& c6 nhitng dong PLC thiét ké dang module ty
theo nhu cau.

Ngoai ra PLC con c6 thé ang dung cho rat nhiéu hé thong dén giao thong, cac toa
nha théng minh. Pic biét trong su phat trién caa nén néng nghiép hién nay thi PLC da
va s& iring dung rat nhiéu dé gidp hién dai hda quéa trinh san xuat néng nghiép ¢ nudc ta
hién nay.
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