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LOI MO PAU

Qua trinh cong nghiép hoa, hién dai hoa va hoi nhap kinh té thé gi6i da
dua nudc ta phat trién vé nhiéu mat, dic biét 1a cac nganh kinh té, trong do
nganh Pién c6 nhiing dong gop rat quan trong. Cung voi qua trinh hoi nhap
va san xudt 1a nhitng budc phat trién va tiép nhan cong nghé méi hién dai, cac
thiét bi diéu khién ciia nhiéu hang nodi tiéng trén thé gidi, viéc nay doi hoi phai
c6 doi ngii k¥ thuat gioi, ¢ kha ning van hanh doc 1ap diéu khién nhimng thiét
bi hién dai.

Xuat phat tir yéu cau can thiét phai nghién ctu dic tinh k¥ thuét cta
nhiing thiét bi méi, dac biét 1a nhimg thiét bi c6 nhiéu tinh nang diéu khién uu
viét xuat hién ngdy cang nhiéu trén thi trudng, em di lya chon dd an “Tim
hiéu phian mém Fx-training irng dung mé phong va lgp trinh cho hé thong
bang tdi vin chuyén va phén loai san phim .

Sau thoi gian nhan do6 an, véi sy gitip d& nhiét tinh cua thay gido hudng
dan Th.s Nguyén Ptc Minh, cac thay ¢ gido trong bd mén cing véi su cd gang
ctia ban than, em d4 hoan thanh d6 4n ctia minh. Noi dung ctia d6 4n gom céc noi
dung sau:

Chuwong 1: Gidi thi¢u vé phan mém mé phéng FX-training

Chwong 2: Gidi thigu chung vé bing tdi va cam bién

Chwong 3: M6 hinh phan phéi san phim

Em hy vong vé&i d6 4n nay sé gop ich cho cac ban sinh vién. Vi khuon
kho thoi gian c6 han, tai liéu tham khdo va kha nang ban than con han ché, do
vay trong qua trinh thyuc hién d6 an s& khong tranh khoi nhimng khiém khuyét.
Em rit mong nhan duogc sy dong gop v kién xay dung cta cac thiy co trong

bd mon cling nhu cta cac ban dé d6 an cia em dugc hoan thi¢n hon.



CHUONG 1.
GIOI THIEU VE PHAN MEM MO PHONG FX-TRAINING

1.1. TONG QUAN VE PHAN MEM FX-TRAINING.
1.1.1. Man hinh giao dién chinh.

Phin mém Fx-training 12 phdn mém cua hing dién tir Mitsubitshi (Nhat
Ban). Phan mém nay chil yéu mang tinh huéng dan ngudi méi hoc 1ap trinh
thuc hanh trén phan mém moé phong. Giao dién kha dep va than thién voi
nguoi st dung. Trong phadn mém b tri cac bai tap thuc hanh tir cap do dé dén
khoé. Cac bai tap thuc hanh déu da c6 mé hinh san, nguoi 1ap trinh chi viéc 1ap
trinh dya trén mé hinh d6 va cho chay thu. Phan mém hoc tap gém khu vuc

mo phong 3 chiéu, ving soan thao chuong trinh thang va bang van hanh.

Ble Edt  Simulton Toos  Hep

[B] Let's Study the Basics ‘ [C]Easy Does It I [D] Beginner Ehal\enge} [E] Intemediate Challenge  [F]Advanced Challenge AL

F-1. Automatic Door Operation

Control the door which opens or
closes when detecting an object,

XDk

F-3. Part Distribution

Distribute the specified number of
parts according to the size.

Vaf bt V8

F-5. Forward/Reverse
Rotation Control

Wove the conveyor forward or

backward according to the detected size.

XX

F-7. Sorting & Distribution Line

Sort each part tothe specified place
according to the size.

0?00

F2. Stage Settings

Control stage settings according to
the control specifications

Xk

F4. Sorting Defective Parts

Distinguish between defective parts
and good parts by their signals.

XL

F. Lifter Control

Carty parts to three positions
using the lft.

Naf ¥t bf

Exercise Outline
Lesson Flow Chart
Main Menu Configuration
Training Screen Configuration
System Requirements and Notes

S6 luong ngdi sao chi cap do kho

Béang phan loai

Nt nhan chuyén

bai tap trén man

hinh Training

Nhitng mdi lién két
téng quan cho viéc sir

dung phan mém

Hinh 1.1: Man hinh giao dién chinh.



1.1.2. Man hinh training.
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Hinh 1.2: Man hinh training.

chuong trinh Ladder



1.1.3. Phim chon khéng gian 3 chiéu ciia khung mé hinh.
Trong phan mém c6 thé chon loai md hinh ctia may bang cach nhan nit
[F)/[T)/[S] trén bo diéu khién bén ngoai hodc chon trén thanh menu trong muyc

“Tool”.
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Hinh 1.4: Hinh chiéu dung.
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Hinh 1.5: Hinh chiéu bang.
Nhitng s6 thiét bi dd duoc gan cho tat ca cac dia chi ngd vao va dia chi
ngd ra cia may s& nhin thdy mé phong trén mé hinh 3D.
Danh sach cua cac céng I/O s& duge hién thi khi chon “Edit” — “1/0
list” trén thuc don moé phdng.

1.1.4. Bang mé ta cac cong I/O ciia PLC.

: Mau xanh 14 cay chi bao tinh trang PLC dang chay

e Mau xam chi bao tinh trang PLC dang ding

;

NONEWRN =0

> Mau do6 chi bao trang thai dang ON

O N e s >
UONEWN =0 NOhEWN~0

Mau xam chi bdo trang thai dang OFF

@
00000000 00000000 00000000

Q0000000 Q0000000 00000000 |
MR S

O 0EWH =0 I

1R R 1

SO0 LGN =0

Hinh 1.6: Céc cong 1/O ciia PLC.



1.1.5. Bang diéu khién.

Operation Panel
——— } Dén bao: Két ndi vai cac cong ngd ra
cua PLC

F'EI1|

Cong tac van hanh:
I ) Pl e ,
o Puoc dung van hanh may trong md hinh gia 1ap
i’ i
Cong tac: gitr trang thai ON hoac OFF
Dung chudt dé chuyén do6i ON va OFF

Nut nhan: chuyén dbi dia chi ngd vao lén
ON khi nhan giit

Hinh 1.7: Bang diéu khién.

1.1.6. Chuan bi dé soan thao mét chwong trinh ladder.

PLC luén & ché do RUN khi man hinh huin luyén hién ra. Viéc soan
thao chuong trinh bac thang khong thé thuc hién & ché d6 RUN.

Budce 1:

Kich [Edit ladder] trén bd diéu khién tir xa

Trang thai hién thi tir “RUN” sang “PRONGRAM”

Budc 2:

Kich vao vung soan thdo ladder hoac kich vao [Edit ladder] trén bd
diéu khién tir xa dé cho phép thuc hién. Thanh tiéu dé chuyén sang mau xanh.

Khong thé thuc hién viét chuong trinh khi thanh tiéu dé va thanh menu c6
mau xam.
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1.2. NHUNG PIEM CHU Y KHI LAP TRiNH VA PIEU KHIEN.
1.2.1. Ngb vao, ngd ra va nhirng thiét bi khac.

PLC duoc trang bj cac ngd vao va cac ngd ra, cac ngd nay dugc ndi véi
bo diéu khién cung vdi cac thong s6 da duoc cai dat tir cac thiét bi phu tro.

Thiét bi bao gém nhimg gi?

B0 diéu khién nhu nhiing bo chuyén ddi va cac tin hiéu dén duoc ndi
vao bd PLC vdi cac ky hiéu nhu X, Y, M, T, C va duoc an dinh nhu tén cta né.
MBbi ky hiéu dai dién mot ham chirc niang khac nhau, c6 kém day s6 dé xac dinh
dia chi cua no.

Nhitng ky hiéu va ddy sé dugc quy dinh bén trong bd PLC 1a nhimng ky
hiéu va sd cua thiét bi, nhu vay cac thiét bi déu duoc dat ky hi¢u va s6 nhu
trén.

Ngd vao: duoc ki hiéu va dit sb bat dau tir X000

Nhitng ngd vao la nhitng tin hiéu ma bo PLC nhan biét tir cac thiét bi
ngoai (nhu cac bo chuyén d6i va cac cam bién) va ky hiéu 1a “X”.

Diy s duoc 4n dinh bat dau tir “000”.

Ng@ ra: dugc ki hiéu va dit s6 bat dau tir Y000

Nhitng ngd ra 1a két qua xuét ra tir b PLC dé diéu khién thiét bi ngoai
(nhitng dén va nhitng moto) va dugc ky hiéu la “Y”.

Day s6 dugc an dinh bt dau tir “000”.

Role phu tro: dugc ky hiéu va dat sd bat dau tir MO.

Nhiing role phu (cOn dugc goi 1a nhitng role ndi bo) dugc cai dat bén
trong bo PLC va ky hi¢u cho cac thiét bi phu trg 1a “M”.

Nhiing role phu rat tién loi khi sir dung dong thoi 2 hodc nhiéu ngd ra

Thiét bi dinh thoi gian: dugc ky hiéu va dit sb bat dau tir TO

Nhiing thiét bi dinh thoi gian dugc cai dat bén trong bd PLC va dugc
ky hi¢u 1a “T”. Nhitng thiét bi dinh thoi gian dugc cai dat thoi gian tri hoan

11



trude khi nhitng su tiép xuc dugc chi dinh cta n6 cling dugc mé hoac dong
phu thudc vao nhting I¢énh chuong trinh.

Bo dém: duoc ky hiéu va dat sd bat dau tir CO.

Nhitng bd dém duoc cai dat bén trong bo PLC va duoc ky hi¢u 1a “C”

Nhitng bo dém duoc sir dung dé dém ting dan hodc giam bst mot dai
lwgng dugc cho trude va mé sau hodc dong lai (chuyén doi trang thai) nhiing
su tiép xtic duge chi dinh bo dém phu thudc vao nhiing I1énh chuong trinh.

Thiét bi s6 ctia c4c thiét bi

Nhitng ngd vao (X) va nhiing ngd ra (Y) dugc biéu thi trong hé bat
phan (co sb tam bat phan).

X000...X007, X010... X017...

Y000...Y007, YO10... YO17...

Nhitng role phy tro (M), nhitng thiét bi dinh thoi gian (T) va bd dém
(C) duogc biéu thi trong hé thap phan. M0, M1,...M10, M11, M12,...

S luong thiét bj san c6 thay doi phu thudc vao bo PLC. Cho $6 luong
thiét bi san co trong thyc té.

1.2.2. Tao tiép diém va cudn day.

Gidng nhu ho lap trinh FX, tat ca thiét bi dia chi INPUT va OUTPUT
ting thanh phan sé dugc néi dén PLC.

Sy hoat dong cua timg thiét bi diéu khién riéng 1¢ duoc diéu khién bai
su két n6i cac thiét bi ciia chwong trinh Ladder bén trong PLC. Cong viéc két
ndi cac thiét bi cua chuong trinh Ladder bén trong PLC dugc goi 1a su 1ap
trinh.

Trong phan mém nay, viét chuong trinh Ladder (lap trinh) c6 thé dé

dang thuc hién dugc str dung nhitng ky hi¢u theo su chi dan.
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Tiép diém

Xaao

Cudn day

NO: La tiép diém luén luén mo khi & trang thai tinh va

dong khi nhan dugc tin hi¢u tur thiét bi ngo vao.

NC: La tiép diém ludn ludn déng khi & trang thai tinh va

m& khi nhan dugce tin hiéu tir thiét bi ngd vao.

Pugc diéu khién (Ién trang thai ON) khi mot

—{voQo — trong tat ca cac duong dan dén cudn diy qua céc tin hiéu

Vi du mot chuwong trinh dugc viét:

ngd vao o trang thai dong.

X020
1 (Y000 }—
X020
I (Y001 }—
X021 X024
1 i (Y002 )
X022
—

Hinh 1.8: Chuong trinh c¢6 cudn day.

1.2.3. Tao cac cufn day song song va cac role phu trg.

Tao nhitng cudn ddy song song c6 nghia 1a mudn xay dung mot chuong

trinh v&i hai hodc nhiéu nhanh cho cung hoat dong cua thiét bi dia chi ngo ra.

Néu muon rang to1 dicu khién mot dau ra dong nhat voi bdi s6 nhiing

diéu kién nhap vao, cb gang két hop nhimg diéu kién duoc nhap vao.

Vi du:

Tao cac cudn day song song

Dia chi ngd ra YO duoc diéu khién bai hai dija chi ngd vao X0 va X2



X000

Y { MO
X002

1 (M1 )
MO

1 (Y000 }—
M1

Hinh 1.9: Chuong trinh c6 cudn day song song.

Nhitng meo nho dé st dung role phuy:

Nhiing role phu tién lgi khi viéc tranh kép xody tron dc nhu hién ra
hoac khi vi¢c nhdp vao voi gia tri viét tuong tu, nhu nhiing diéu kién trong
hinh 1.10 va hinh1.11.

Vi du:

X000 X001 X002|X003

|t il (Yooo }—
X000 X001 X002 X004

i —————Y001
X000 X001 X002 ! X005

— A ——A Y002 }—
Hinh 1.10: Chuong trinh khong dung role phu.

X000 X001 X002

i - —l { MO }—
MO | X003

— i (Y000 }—
MO | X004
i (Y001 }—
MO | X005
] (Y002 —

Hinh 1.11: Chuong trinh sir dung role phu.
Céc tiép diém sir dung gidng nhau nén sir dung tiép diém cua role trung
gian. Chuong trinh d3 duoc don gian hoa. Viéc don gian hoa s& rét tién loi

cho viéc stra d6i chuong trinh hay khi khac phuc su co.
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1.2.4. Tao tiép diém duy tri ciia ngd ra.

Tiép diém duy tri ctia ngd ra thuong xuyén dugc s dung trong lap

trinh PLC. Tiép diém duy tri s& bi tac dong khi cuon day cua ngd ra dugc

cung cap nang luong lan dau tién boi cac cong dia chi ngd vao va no s€ &

trang thai ON cho dén khi cudn day bi ho mach.

Vi du:
X020
I —{("v000
YOO | e
I <
X020
T (Y000
>
Y000 | e ey g
I i

Hinh 1.12: Chuong trinh tao tiép diém duy tri ctia ngd ra.

Viét tiép diém duy tri ciia ngd ra YO song song véi dia chi ngd vao X20

Khi kich vao X20, X20 = 1 (ON), YO c6 dién dugc diéu khién theo

duong dan 1.
Khi X20 = 0 (OFF), Y0

né theo duodng dan 2.

van hoat dong qua tiép diém tu giit ctia chinh

('Yooo

Attention!

Hinh 1.13: Chuong trinh ngit cng dia chi ngd ra.

15



X024

Hinh 1.14: Gian do xung mach ngit.
Tao tiép diém thuong déng X24 dé ndi line 1 va 2 véi cudn diy YO
X24 1a tiép diém thuong dong, nod s€¢ mo ra khi bi tdc dong va cuon day
s€ nging hoat dong.
1.2.5. Giir mot trang thai dau ra.
Nhitng tap 1énh khac cung cip trong PLC c6 thé st dung dé dé& dang
giit trang thai dau ra. Tap lénh SET (set) va RST (reset)

I [ SET Y000

1 [ RST Y000

Hinh 1.15: Chuong trinh giir trang thai dau ra.

Khi X20 =1 (bi tac dong), cudn day YO hoat dong

Khi X20 = 0 trang thai cuon day YO hoat dong

Khi X24 =1 (b1 tdc dong), cudn day YO ngung hoat dong
1.2.6. Chwong trinh cai dat khoa chéo.
1.2.6.1. Mikc wu tién dwogc dung cho dia chi ngé vao dau tién.

Chuong trinh cai dat khoa chéo dugc sir dung dé uu tién cho mot dia chi
ngd vao tac dung trudc dé tranh bat ky su gian doan khong can dén nao boi thao
tac khac.

Nguyén 1y cai dat khoa chéo trong chuong trinh thuong dugc st dung
dé diéu khién mach quay thuan nghich, dao chiéu cho nhirng moto hoac dong

mo trang thai cho van solenoid dé bao vé an toan cho thiét bi.

16



Vi du:

X024 Y001 |
B a—— ——{y000
X025Y000: ---“’_J_-“__:::::Z::.‘:'.::::’ S
= (Y001
T— Interlock program
Hinh 1.16: Chuong trinh cai dat khoa chéo.

« Dung tiép diém thuong dong Y1 dit ndi tiép véi cudn day YO

« Dung tiép diém thuong dong YO dit ndi tiép véi cudn day Y1

« Chuong trinh cai dat khéa chéo YO va Y1 nhu trén nham muc dich dé

khéng bao gio hai cudn day trén duoc kich hoat dong

Gian do xung:

X024

Y000 |

thoi.

*C

X025

*B

Y001 E*A ]
Hinh 1.17: Gian do xung chuong trinh cai dat khoa chéo.
*A: YO hoat dong khi X24 =1, Y1 s€ khong bao gio hoat dong khi bat

X25 (X25=1).

*B: Khi X24 =0 thi YO = 0, khi bat X25 (X25=1) Y1 s¢€ hoat dong.
*C: Y1 hoat dong khi X25 =1, YO s€ khong bao gid hoat dong khi bat

X24 (X24=1).

17



1.2.6.2. Mirc wu tién cho cac loai dia chi ngo vao sau cung.
Chuong trinh cai dat khoa chéo & phan 1.2.6.1 di trinh bay mirc wu tién
dugc dung cho dia chi ngd ra. Tuy nhién, mirc wu tién tuong tu dugc dua cho

diéu kién nhap vao l1a dia chi ngo vao.

X020 X021

T —— (Y000
yooo | i i

i

X021 X020

1 —— (Y001 )+
Y001

TR L Interlock program

Hinh 1.18: Chuong trinh uu tién cho loai dia chi ngd vao sau cung.
Khi X20=1thiYO=1vaY1=0
Khi X21=1thiY1l=1vaY0=0
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1.2.7. Canh xung ngo vao.
Nhu ta di biét nhitng 1ap trinh ma thiét bi dau ra chi tac dong khi nhan
dugc canh xung. NO duoc dung dé diéu khién khi dia chi ngd vao khéng co

tiép diém tu giit dong hodc mo.

X024

1 | PLS MO H

MO X021 )

1 W (Y001
Y001

I ——{v006 H
X020

1 [PLF M1 F

M1 X021 )

1 i (Y000 H
Y000

Hinh 1.19: Chuong trinh canh xung ngé vao.

X24 1a cong tic diéu khién c6 trang thai ON hodc OFF.

Tuy nhién 1énh PLS duogc sir dung & day tac dong 1én cudn day role
trung gian MO khi nhan xung canh duong tur dia chi X24 chi véi mot chu ki
quét don.

Kich vao nut nhan X20, khi d6 1énh PLF duoc sir dung ¢ ddy tac dong
1én cudn day role trung gian M1, M1 nhan xung canh am tur dia chi X20 chi
vo1 mot chu ky quét don.

Dia chi ngdé vao X24 hodac X20 nhap vao dugc dat 1én ON/OFF boi
1énh PLS hoac PLF, trang thai dau ra tac dong tu gitr cho YO/Y1 va Y6 ¢o thé

bi ngung lam viéc bdi dia chi ngd vao X21.
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1.2.8. Tiép diém canh xung cia thiét bi.
C6 loai 1énh cho cac loai tiép diém canh Xung ma tiép diém dong mé

trong chc lat.

X024 X021

i} ¥ (Y001 H
Y000

1 ——{Y006 H
X020 X021

ol ¥ (Y000
Y001

Hinh 1.20: Chuong trinh tiép diém canh xung cua thiét bi.
Chuong trinh trinh bay & muc 1.2.7 st dung tap lénh PLS va PLF hoat
dong giong nhu s¢ do trinh bay ¢ hinh 1.20 dung ky hiéu tiép diém xung canh

duong va xung canh am.

T Xung canh duong
|
|

Xung canh am
1.2.9. Hoat dong co ban ctia bo dinh thoi.
B dinh thoi trong PLC dugc dién dat bang sb ciia bo dinh thoi va gia tri

cai dat.
X020 K30 <1— (ia tri cai dat
| ( 10
el 4 . A N
B I, 15 Gia tr1 hién thoi
1 (Y000 H
Cong tac b dinh thoi

Hinh 1.21: Chuong trinh hoat dong ctia bd dinh thoi.
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Gi4 tri cai dat: hién thi & hé thap phan. K dugc dat trude gia tri nay.
Gia tri hién thoi: ting dan tir 0 dén gid tri cai dat. (Xem gié tri ndy bang
cach nhap vao “Online” — “Monitor” & khung soan théo chuong trinh

Ladder).

ON

X020 QEE*
*B 30 30D
15 4 A
TO
Current
value _ 0] 0 0 0
T0 ON “C
contact OFH
ON

Y0 OFF

Hinh 1.22: Gian do xung cua bd dinh thoi.

Ngé ra dugc diéu khién boi tiép diém cta bo dinh thi s& giit trang thai
ON trong khoang thoi gian cai dit sau khi ngd vao chuyén sang ON (bo dinh
thi déng tré). Néu bd dinh thi bi ngimg hoat dong trude khi nd dat dén gia tri
cai dat thi gia tri hién hanh s¢€ tra lai 0.

Khi b6 dinh thi dat dén gia tri cai dat, gia tri hién hanh khong thay d6i
(trd thanh hang s6) va tiép diém TO chuyén sang ON.

Khi ngd vao kich hoat bd dinh thi chuyén sang OFF thi tiép diém cua
TO ciing chuyén sang OFF va gia tri dong bi x0a.

Cach xac dinh gié trj cai dat phu thudc vao sb thiét bi. Vi du, TO 12 bd
dinh thi c6 don vi 1a 100ms (0.1s). Néu gia tri cai dat 1a “K30”, b0 dinh thi s¢&

bat dau hoat dong sau 3s.
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1.2.10. Bd dinh thi tit tré.
B6 dinh thi tat tré c6 nguyén 1y hoat dong 1a sau mot khoang thoi gian

cai dat, bo dinh thi chuyén sang ngd OFF.

X020 Tic

I I (Y005 }—

» A

O > B

Y005 i i X020 K30

{f | IL £ { 11 }_

—————— . R —» B
X020 ]
Y005 \

Gia tri cai dat cua T1 (35)
Hinh 1.23: Chuong trinh b dinh thi tat tré.

Khi nhdn X20 bat sang ON. Y5 chuyén 1én ON (nhu duong ké A)

Khi nat nhan X20 bat sang OFF. Y5 dugc khéa va bd dinh thi T1
chuyén sang ON nhu dudng ké B.

Sau khi gia tri cai dat cho bo dinh thi T1 tréi qua (K30 = 3s), C (tiép
diém thuong déng ctia T1) chuyén sang OFF va ngd ra Y5 va T1 chuyén sang
OFF.
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1.2.11. Bo dinh thi xung.
B0 dinh thi gilt ngd ra ¢ trang thai ON trong khoang thoi gian cai dat.
(Tham chi néu ngd vao bd dinh thi duoc giit trang thai ON, ngd ra ciing

chuyén sang OFF sau khoang thoi gian cai dat).

X021 T2¢
74 W (Y006 }—
] > A
T T > B

Y006 i | K50
L ! | (12
e a | A
L B

X021 jg—\

Y006

Gia tri cai dat cua T2 (5s)
Hinh 1.24: Chuong trinh b dinh thi xung.

Khi ndt nhan X021 duoc bat sang ON, Y006 va T2 chuyén 1én ON nhu
duong chi dong A. X021 chuyén sang ON tic thdi boi canh tac dong lén.
Tham chi néu ngd vao X021 duogc giit trang thai ON thi tiép diém ciing
chuyén sang OFF.

Ngo ra dugce tu gitr cho phép Y006 va T2 gilr trang thdi ON nhu duong
chi dong B.

Sau khi gia tri cai dit cho bd dinh thi T2 trdi qua (K50 = 5s), C (tiép
diém thudng dong cua bo dinh thi) chuyén sang OFF va sau d6 ngd ra Y006
va T2 ciing chuyén sang OFF.
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1.2.12. Mach nhép nhay.
Hai bo dinh thi diéu khién ngd ra ON-OFF tai cac khoang thoi gian cai dat

X024 T4p K20
I ¥ (13 );
T3g K40
I ( T4 Ji
T T T T T T T T T T T T T T T T T T T T T T T T T T T I’ﬁ 7777777777 + C
|
| ——(v001 }—
e —~—3"C
ON
X024 OFF
ON
Yoo1 _ QFf | L] LTI
LT3y, T4 T3, T4 T3, Khi X024 chuyén xuéng OFF
2sec 4sec 2sec 4sec '2sec ngd ra bl ngat

Hinh 1.25: Chuong trinh mach nhap nhdy.

Khi cong tic X024 bat sang ON, ngd ra T3 chuyén 1én ON nhu dudng chi
dong A.

Sau 2s (gia tri cai dat K20 trong T3), T3 duoc chi boi dong B chuyén
sang ON, Y001 va T4 chuyén sang ON nhu dudng chi dong C.

Sau 4s (gia tri cai dat K40 trong T4), tiép diém D chuyén sang OFF va
vi vay T3 mét dién nhu duong chi dong A.

Trong khi cong tic X024 gilr trang thai ON, Y001 s€ 1ap lai chu ki 2s ON, 4s
OFF.
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1.2.13. Hoat dong ciia by dém co ban.

Ngd vao dém . K5~ Giatr cai dat
1 Cco
e v Recet b 2% Giatn hién thai
0 vao Rese
g:: [RST 0 H )
A Lénh RESET
CO bo dém
I (Y003 H ) L
A " | Ngo ra dugc diéu khién bai

tigp diém b dém

Hinh 1.26: Chuong trinh hoat déng ctia bd dém co ban.

Gia trj cai dat : hién thi & hé thap phan, K dugc dat trude gia tri nay.

Gia tri hién thoi : ting dan tir 0 dén gia tri cai dat (xem gia tri ndy bang

cach nhap vao “Online” “Monitor” & khung soan thao chuong trinh Ladder).

Reset: dua gia tri cia bo dém hi¢n thot trg vé 0, va dat cac ti€p diém

ctia bo dém ¢ trang thai OFF (Iénh RST).

\ C ‘E
ON A = A S A
wyvawey-aipipininipipinipiRininipipint
I R N B
IR .
Gié t hign thi f a2 F
cla C0 L 1 D 1
0] 0 0
CO contact ONE
(Y003) OFA ‘B |
. ON,
Reset input OFF ,—

Hinh 1.27: Gian d6 xung cua bo dém.
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Cho mdi ngd vao dém duoc nhan (*A), gia tr1 hién thoi cta bd dém
duogc tang 1én 1. Khi gid tri hién thoi dat dén gia tri cai dat, tiép diém cua bo
dém chuyén sang ON (*B).

Sau khi gia tri hién thoi dat dén gia tr1 cai dat, gia tri hi¢n thoi s€ khong
thay ddi tham tri néu ngd vao dém (*C) duoc bat ON va OFF thi cac tiép
diém cua bo dém vin ON (*B).

Khi 1énh reset cua bd dém chuyén sang ON, gia tri hi¢n thoi cia bo
dém tré vé 0 (RST) va cac tiép diém chuyén sang OFF. Trong khi 1énh reset
van giit ON thi bat cir ngd vao dém nao ciing khong duge dém (*E).

Khi 1énh reset ctia bd dém chuyén sang OFF, ngd vao dém dugc dém.
Tuy nhién, néu Iénh reset bd dém chuyén sang ON trudc khi gia tri hién thoi
ctia b dém dat dén gia tri cai dat thi gia tri hién thoi dugce dua vé 0 va vi vay

tiép diém cua bd dém van khong chuyén sang ON (*F).
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CHUONG 2.
GIOI THIEU CHUNG VE BANG TAI VA CAM BIEN

2.1. GIOI THIEU VE BANG TAL

Bing tai 1a mot trong nhitng thiét bi dugc st dung rong rai trong viéc
van chuyén vat liéu va san pham tir vi tri nay dén vi tri khac. Bing tai ddc biét
hitu ich trong cac tng dung lién quan dén viéc van chuyén vt liéu, san pham
lién tuc, ning hodc cong kénh. Hé thdng bang tai cho phép van chuyén nhanh
chong va hi¢u qua nhiéu loai nguyén vat liéu, vi vady no duoc st dung rat phé)
bién trong viéc xir 1y vat liéu va cac nganh cong nghiép dong géi. Nhiéu loai
hé théng van chuyén c6 san, va duoc sir dung theo nhu cau khac nhau cua cac
nganh cong nghi¢p khac nhau.

2.1.1. Bang tai con lin tu do.

Bing tai con lin ty do 1a mot trong nhimg dong san pham hiéu qua nhat
vé chi phi va tinh da ning. Bang tai con lan ty do rat hop 1y trong viéc thiét
1ap cac duong dan tai ¢b dinh hay lap rép tam thoi. Bang tai nay thuong duoc
str dung trong viéc van chuyén, sip xép vat liéu trong kho bai, van chuyén cac
ban thanh pham trong day chuyén lap rap. Cac module bang tai con lin cong,

module bang tai két hop dugc thém vao, tdng tinh linh hoat cia hé théng

\} als " ((11{5
- 1 ¢;::...J

-
:‘uwv
et

<,

Hinh 2.1: Bang tai con lan tu do.
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2.1.2. Biing tai con Lin truyén dong.

Bing tai con lan truyén dong 1a su lya chon thich hop khi can dua san
pham 1én hé théng bang tai, san phim van chuyén tu dong hay can tich liy
mot sb san pham trén hé théng bang tai. Bing tai nay ciing thudng dugc st
dung trong vi€c van chuyén, srflp xép vat liéu trong kho bai, van chuyén cac
ban thanh pham trong day chuyén 1ip rap. Cac module biang tai con lin cong,

module bing tai két hop dugc thém vao, ting tinh linh hoat ciia hé thong

Hinh 2.2: Bing tai con lan truyén dong.
2.1.3. Bang tai con lan lineshaft.

Bang tai con lan lineshaft 1a mot dang dac biét cua cadc dang bang tai
con lan truyén dong. Loai ndy c6 kha ning tich lily cac san pham voi ap luc
tra nguoc nho nhat. Loai nay van hanh rat ém va bao tri hé théng d& dang.

Bing tai con lan lineshaft dugc st dung dé van chuyén thung hay bao
c6 khoi luong nhe. Loai nay dugc st dung rat tién loi trong viéc tao ra cac hé
théng bang tai tam dé van chuyén, sip xép hang hoa trong nha xuong, hé
théng kho bdi; tao ra cac day chuyén lap rap tam thoi. Tich liy, chuyén
huéng, sap nhdp va van chuyén dugc tat ca cac san pham trén bang tai 1a wu

diém noi bac cua bang tai nay.
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Hinh 2.3: Bang tai con lan lineshaft.
2.1.4. Bang tai day bang.

Bang tai day bang (belt conveyor) 1a mot trong nhitng dang bang tai
thong dung nhit duoc sir dung boi vi nd rat linh hoat va it ton kém nhat. San
pham dugc chuyén tai truc tiép trén bing tai theo phuong thirc lién tuc hay
gian doan; c¢6 hinh dang 16n hay nho, nhe va nang. Khoang cach va hudng cua
san pham khong thay doi khi van chuyén trén bang tai. Cac san pham van
chuyén c6 thé ciing nam trén mot mit phang, trén mat phang nghiéng hay tir
mit phang nay dén mit phang khac.

Bing tai ddy bang 1a loai thiét bi rat linh hoat, c6 thé xtr Iy rat nhiéu
loai vat li€u, san phém trong rat nhiéu tinh huéng khac nhau. Cac pham vi
tmg dung rong rdi c6 thé ké dén nhu trong cac diy chuyén san xuat, day
chuyén van chuyén nguyén vat liéu, trong cac day chuyén dong goi, phan loai,
kiém tra...

Bing tai ddy bing c6 cau hinh rat da dang, tuy timg muc dich st dung
cu thé ma chon cdu hinh bang tai ddy bang thich hop.
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Hinh 2.4: Bang tai day bang.
2.1.5. Gau tai — vit tai.

Gau tai (bucket elevator) 1a mot thiét bi dung dé van chuyén vat liéu
r0i, c6 kha niang tu chay (flowable) nhu than, cat, hat ngii cdc, xi mang... Uu
diém 16n nhat ctia gau tai 1a van chuyén mot luong 10n vat lidu roi mot céch
lién tuc, khoang khong gian nhd gon nghia 1 c6 thé van chuyén vat lidu 1én
cao theo phuong thang dung. Vit tai (screw conveyor) duogc thiét ké dic biét
trong nhiéu nganh. Vit tai bao gdm madt truc vit quay lién tuc trong mot éng
cung hoac mém. Mot dau bd tri phéu vao liéu va dau kia co 6ng thoat liéu.
Ong vit dugc 1am bang thép. Gau tai, vit tai dugc tmg dung trong rat nhiéu
nganh tir san xudt vat liéu xay dung dén nganh thuc phém, duoc ph'?lm dac

biét dugc sir dung rat nhiéu & cac nha mdy xi mang.

Image 1 of 1

Hinh 2.5: Gau tai — vit tai.
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2.1.6. Bang tai xich.

Bing tai xich 1a dugc st dung rat phd bién trong viéc di chuyén cac
pallet trong kho bdi, trong day chuyén lap rap, dong géi. Bing tai xich bao
gém mot hay nhiéu soi xich duoc truyén dong bﬁng mot dong co kéo.Trén soi

xich c6 thé bd tri cac ban di chuyén san pham.

Hinh 2.6: Bang tai xich.
2.1.7. Bang tii khi dong.

Hé théng van chuyén vat liéu bot roi béng chan khong hay b'img khi
nén dugc str dung kha pho bién trong cac nganh xir 1y bui, hganh thuc pham
hay nganh duogc phém. Trong hé théng nay, vat li¢u ro1 dang bot duge dua
vao van chuyén trong duong 6ng tlr noi nay dén noi khac nho vao lyc hat (hé
théng chan khong) hay luc thoi day (hé théng khi nén). Uu diém cia hé théng

nay la sach s€, su linh hoat vé vi tri gitta dau vao va dau ra.

Hinh 2.7: Bang tai khi dong.
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2.1.8 Bing tai topchain

Bing tai topchain ludn duoc coi 1a mdt biang chuyén dong chai vi n6 da
dugc sir dung trong nganh coéng nghiép dong chai trong nhiéu niam. Nhung
nhiéu nganh cong nghiép khac nhau da bat ¢u kham pha ra nhitng loi thé ma

loai bang tai nay cé thé cung cip.

- \~ Gy

Hinh 2.8: Bang tai topchain.
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2.2. GIOI THIEU VE CAM BIEN.

Trong qua trinh diéu khién ty dong cac ddy truyén trong nha may cong
nghiép, cam bién c6 vai trd cuc ky quan trong nd phan anh thyuc té co ciu
chap hanh c6 1am viéc ding quy trinh céng nghé hay khong. Boi vy ngdy
nay cac cam bién dang ngdy cang duoc nghién ctru, mé rong nhiéu tinh ning
dic biét voi kha ning thong minh, két ndi truyén thong trong diéu khién va
giam sat. Cam bién c6 nhiéu loai khac nhau tiy thudc vao ting tmg dung cu
thé nhu cam bién tac dong hanh trinh (Limitswich), cam bién tir, cam bién do
phan hoi toc d6 dong co (Encoder)... Dudi day xin gidi thiéu mot s loai cam
bién dién hinh thuong st dung cho bang tai ctia hing Autonics.

2.2.1. Cam bién tiém can loai hinh tru.

Cam bién tiém c4n loai hinh tru c6 mot sd dic diém sau:

Puoc cai tién chdng nhidu thong qua IC duoc thiét ké riéng biét

C6 mach bao vé chdng ndi nguoc cuc bén trong (Loai DC-3 day)

C6 mach bao vé qua ap bén trong

Co6 mach bao vé qua dong bén trong (Loai DC)

Tudi tho dai, d6 tin cay cao vo1 cac hoat dong don gian

C6 thé kiém tra tinh trang hoat dong boi chi thi LED d6

CAu tric bao vé chéng thim nude P67

Pham vi tmg dung rong, ding dé thay thé cho cong tic nho, cong tic gidi
han.

Tuy theo tirng loai ma khoang cach phat hién tir 0+10.5 mm.

Hinh 2.9: Mot s6 loai cam bién tiém can.
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2.2.2. Cam bién tiém can loai chdng tia han dién.

Cam bién tiém can loai chéng tia han dién c6 mét sd dic diém sau:

Puoc cai tién chong nhidu thong qua IC dugc thiét ké riéng biét (Loai DC-
3day)

C6 mach bao vé chdng ndi nguoc cuc ngudn bén trong (Loai DC-3
day)

C6 mach bao vé qua ap bén trong (DC/AC)

Co6 mach bao vé qua dong bén trong (Loai DC)

C6 thé kiém tra tinh trang hoat dong bﬁng chi thi LED do

CAu trac bao vé chéng tham nudce IP67 (Chuan IEC)

Nét dac trung cua loai chéng tia han dién:

La thiét bi thay thé cho cong tic giéi han loai chong tia han dién

Tia noéng hd quang tir may han hd quang bam chat vao kim loai hodc
nhua.

Vi thé, cam bién tiém can thong thuong co thé gap su ¢ cho du khong
c6 vat cam bién di qua néu nhimng tia hd quang ban vao bé mit cam bién.
Nhiing tia hd quang khong bam trén bd phan cam bién cua cam bién tiém cén
loai chéng tia han dién. N6 dugc khoac 16p 4o dac biét dua vao do chiu nhiét.

Tuy theo ting loai ma khoang céach phat hién ttr 2+10 mm.

Hinh 2.10: Mot s6 cam bién tiém can chéng tia han dién.
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2.2.3. Cam bién tiém cin loai hinh tru két noi bang giac cam.

Cam bién ti€ém can loai hinh tru két néi bang giac cam c6 mdt so6 dac di€m

Sau:

Rt ngin thoi gian lap dit va bao dudng.

Puoc cai tién chéng nhiéu théng qua IC dugce thiét ké riéng biét (Loai DC-
3 day).

C6 mach bao vé chéng ndi nguoc cuc ngudn bén trong (Loai DC-3
day).

Co6 mach bao vé qua ap bén trong.

C6 mach bao vé qia dong bén trong (Loai DC).

C6 thé kiém tra tinh trang hoat dong béng chi thi LED do.

Céu trac bao vé chdng thaim nudc theo IP67 cho loai két ndi (Chuan
IEC).

Puoc tmg dung rong rai dé thay thé cho cong tac nho, cong tic gidi han

Tuy theo ting loai ma khoang cach phat hién tr 2+15 mm.

= O=
L ‘u {‘ e

|

w i

i@ J H

Hinh 2.11: Mot s0 cam bién tiém can két noi bang giac cam.
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2.2.4. So' d6 ngd ra diéu khién, so d

O Loai DC-2 day
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Logi ngd ra NPN chung
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Hinh 2.12: So dd ngd ra diéu khién.
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D Loai DC-2 diy

i Loai AC-2 day

#(D), (@14 cdc diu ndi N.C (Khéng dwdc két ndi)
3 Loai DC-2 div (Loai chuin IEC)
Thung hd (NO) Thudng déng (NC)

0 26000

Brown

oV
# (2, @ cha loai NO va (@, @ cda loai NC 12 cdc diundi N.C
{Khéng dudc k&t néi)

Hinh 2.13: So dd két ndi.

Khi st dung cam bién tiém can loai DC hoic AC-2 day, phai két ndi
v6i tai, néu khong thi cac linh kién bén trong c6 thé bi hu hong. Va tai ¢ thé

duogc két ndi voi 1 trong 2 day.

37



Truong hop dong tai nhé, nd co thé 13 nguyén nhan 1am tai hoat dong
dap lai khong nhu mong muén boi dién ap du. Néu dong tai dudi SmA, hiy
bao dam dién ap du 1a nho hon dién ap dap lai cta tai bang cach két ndi mot
dién trd str song song voi tai nhu dugce thé hién & so dd hinh 2.14:

®Loal AC-2 diy

Xanh
T1OWAC @ 20Kk 5 min, 3W

22OWAC L 39KE min, TOW

®Loai DC-2 diy

Hinh 2.14: So d6 két ndi khi dong tai nho.

Hay tao dong trén cam bién tiém can nho hon dong dap lai cia tai bang

cach két nd1 mot dién trd st song song voi tai.
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2.2.5. Su giao thoa va anh hwéng béi nhirng kim loai xung quanh.
Khi ¢6 vai cam bién tiém can duoc dit sat nhau, sy lam viéc sai cua
cam bién c6 thé 1a do nguyén nhén giao thoa. Vi thé, hdy chicchin quy dinh

mot khoang cach nho giira 2 cam bién, nhw hinh 2.15:

O EE i
:[[]D[m] [m:[lﬂ]: Song song B
] — i
Mit 461 mit

Hinh 2.15: Khoang cach giita cac cam bién.

Khi cac cam bién duoc dat trén bang kim loai, n6 doi héi che chan cam
bién dé tranh anh hudng bdi cadc do vat bang kim loai ngoai trir vat can phat

hién. Vi thé, hay chic chan quy dinh mot khoang cach nhé nhu hinh 2.16:

el e e

]

Hinh 2.16: Khoang cach giita cam bién va cac gia dd.
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Céc thong s khi 1ap dat cam bién:

Pon vi: mm

Bang 2.1: Cam bién tiém cén loai hinh tru

Piéu | PRO8-15DO | PR08-2DO | PR12-2DO | PR12-4DO
muc | PRTO08-1.5DO | PRT08-2DO | PR12-2A0 | PR12-4A0
9 12 12 24
B 16 24 24 36
| 0 8 0 11
od 8 24 12 36
m 4.5 6 6 12
n 12 24 18 36
Bang 2.2: Cam bién tiém can loai chong tia han dién
picu PRAO-12-2 PRAO-18-5 | PRAO-30-10
muc
12 30 60
B 24 36 60
| 0 0 0
gd 12 18 30
m 6 15 30
n 18 27 45
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Bang 2.3: Cam bién tiém can loai hinh tru két n61 bang giac cam

pi¢u | PRCM12-2DO | PRCM12-4DO | PRCM18-5DO | PRCM18-8DO
Muc 1 PRCM12-2A0 | PRCM12-4A0 | PRCM18-5A0 | PRCM18-8DO
12 24 30 48
B 24 36 36 54
I 0 11 0 14
gd 12 36 18 54
m 6 12 15 24
n 18 36 27 54

2.2.6. Cam bién quang dién loai nhoé ¢é bd khuéch dai.

Cam bién quang dién c6 wu diém la nhé gon va lap dat kha dé dang,

khoang cach phat hién dai véi loai diéu chinh do nhay cho loai khuéch tan.

Thoi gian dap ting nhanh.

Sau.

IEC)

Cam bién quang dién loai nho c6 bd khuéch dai c6 mot s6 dac diém

Khoang cach phat hién dai véi thau kinh 1am viée hi€u qua cao

Céu trac chdng thAm nudc IP67 bang viéc phun trang cao su (Chuin

Kich thudc nho gon

Phét hién dén 15m (Loai Thu - Phét)

Khoang cach phat hién dai: Loai phan xa khuéch tan 1m,

Loai phan xa guong vdi chum tia phan cuc 5m (MS - 35)

C6 thé lua chon ché do Light ON / Dark ON
C6 VR diéu chinh d6 nhay bén trong

Co chirc niang ngin can su giao thoa 1an nhau (Loai phan xa guong,

Loai phan xa khuéch tan)
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B
)}Il /é (MS-2A)

Hinh 2.17: Cam bién quang dién loai nho c6 bd khuéch dai.

#Loai Thu - Phat

Hinh 2.18: So dd két ndi.
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®Ngd ra NPN
Mach cim bién guang K&t ndi

(Brown) +V
"\

. \Blackloutput

3
o

=
2 &
o Fl 1z—24vDC
© Owar A T E10%
M curant -+ Max, 100mA — :
= protection (B lus)V

i lalue iy

®Ngd ra PNP
Mach cAm bién gquang E&t ndi

Brown) +y
i

Max, 100mA

o T
= N _ " 12—2avD0
- (Black)output T 105
= ! Load
= 1 (Blueloy -

>

Hinh 2.19: So d6 ngd ra diéu khién.

a oy | |

Ché d6 Chithi _ ;y
Light ON| ez [ o .l

Hoat ddng - ON
Che d bathu | qpp | | | |
€ do Chithi gy
Dark ON | ‘eaideee [ orr .
Ngéra TR S-N| | | | |

Hinh 2.20: Ché d6 hoat dong.
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2.2.7. Cam bién quang loai ddng bd thu phat nhé.
Cam bién quang loai d6ng bd thu phat nho c6 mot sd dic diém sau:
Kich thude nho: W12 x H16 x D30mm
Giam t6i thiéu su ¢6 do anh sang bén ngoai bang su dong bo giira phat
va thu.
C6 mach bao vé qlia dong va bao vé chdng ndi nguoc cuc bén trong
Téc do dap ung nhanh: Max. 1ms
Khoang cach phat hién khoang 500 mm.

Mach cdm bi€n quang | K&t néi

(Brown) +V

Black}Output

(]

- 12=24VDC

CIrCuit

= | |Over current [l aay Max, 100mA —
i (]| protection
= 2,20 _
o ﬁ:DIUU.'L'\'
ot ) - :

| Dév déng bd (White):
N {3 Né dude k&t ndi vdi div

i déng bé ciia bé phit
# Cho cdc model: BYS00—T0OT2, BYSH00-TOTZ (B thu)

Hinh 2.21: So d6 ngd ra diéu khién.
Néu dau ndi ngo ra diéu khién bi ngén mach hoidc diéu kién qua dong
ton tai, thi ngd ra diéu khién s& tit dé bao vé mach.
Hay cap ngudn cho diy Brown va Blue ciia bo phat va day dong bo

(White) ctia bo thu phai dugc két ndi voi bo phat do.
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Hoat déng |: ON

bé thu

Ché dd i
DarkON|  CHI [ ON
oat déng
(LED) OFF
[

MNgdra TR I:
? OFf

Hinh 2.22: Ché d6 hoat dong.

Loai chuin (Dark ON)

ey 500—TDT1 ®*EYL500—-TDT2
. Bl hidng .
Bao phat phat hién Bo tu
H.>| foe

White) Div déng ba(SYNG,) [White)

(Brown) +V (Brown)
J_ (Black)
_] {Blua) OV (Bluel

12—24VDC

Loai phat hién bén canh (Dark ON)

e2YS3500-TDT1 eBYSS00-TDTZ
Bo phat Déi idng Ed thu
phit hién

—*>|I N

(White) Dévy dong ba(SYMNT,) (White)

(Brown) 4V . Brown)
i (Black)
- (Bluslov (Blue)

12-24vD0C

Hinh 2.23: So dd két ndi.
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2.2.8. Cam bién hanh trinh (Limitswich).
La loai cam bién tac dong dua trén sy tac dong truc tiép gitra thiét bi

chép hanh téi cam bién dé bao vé thiét bi diéu khién.

Hinh 2.24: Cam bién b4o gi6i han hanh trinh.
NG c6 nhiéu loai khac nhau véi 2 tiép diém 13 thuong dong hodc thuong

mo tuy thude vao viée ta chon lya cho phu hop trong qua trinh diéu khién.
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CHUONG 3.
MO HINH PHAN PHOI SAN PHAM

3.1. GIOI THIEU MO HINH.

\fa AR A e
- ¥1{Uppen YarPusher) YE(FPusher YTi{Pushen
| H2(iddle) #10(Detect part) A11(Detect parh) #12(0etect par)
HALowar)

bl Y 2(Conveyar forward)
(Conveyar
formeard)

YOiSupply command)
HO{Starting point) ‘

Hinh 3.1: Mo hinh phan phdi san pham.

Yéu cau cong nghé:

Nhén start: Hé théng hoat dong tudn tu theo cong ngh¢ nhu trén hinh
3.1 (cap vat ty dong)

Pém sb san pham néu du sd san pham thi cho dimg hoat dong ma
khong can tac dong 1én stop.

Nhén stop hé thong dimg hoat dong, niit Start va Stop chung mot nat an

Mo ta nguyén ly hoat dong:

Khi 4n nit Start, hé théng bang tai hoat dong. Sau do cép dién cho canh
tay robot, canh tay robot cép vat tu dong, san phém duogc dua vao bang tai,
sensor phat hién cac san pham c6 kich thude khac nhau s& diéu khién kich

hoat céc pittong tu dong day hang vao cac khay dung hang.
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3.2. GAN PIA CHI CHO THIET BI.
Bang 3.1: Bang gan dia chi ngd vao

Dia chi

Tén

Dang hiét bi thiét bi Su hoat dong
Diém bit . p e 1Ly aA
X0 A ON khi robot & vi tri bat dau
dau
X1 | Trén ON khi san pham duoc phat hién
X2 | Giita ON khi san pham dugc phét hién
X3 | Dudi ON khi san pham dugc phat hién
X4 Cam bin Ol\zl khi sar_lApharn dugc phat hién trén mat
phang nghiéng
X5 Cam bin Ol\zl khi sar_lApharn dugc phat hién trén mat
phang nghiéng
X6 | Cam bién OI\JI khi sar.lApham duogc phat hién trén mat
phang nghiéng
Ngd Phat hién | ON khi san pham duoc phat hién & trudce
; X10 , 2 A, 2R
vao san pham | vat day
Phat hién | ON khi san pham duoc phat hién & trudce
X11 \ 2 A, 2R
san pham | vat day
Phat hién ON khi san phém duogc phat hién & trudc
X12 , 2 Ar 2R
san pham | vat day
X20 |Natnhan | ON: khoi dong hé thong bang tai
X21 |Nuatnhin | ON: khéi dong canh tay robot
X25 | Ready Hé théng sdn sang hoat dong
Néu dé ¢ ché d6 Manual: robot cip san
ham béng ta
X24 | Switch | chad

Néu dé & ché do Auto: robot cap san pham
tu dong
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Bang 3.2: Bang géan dia chi ngo ra

Piachi | x .z . A
Dang thiét bi Tén thiét bi Su hoat dong
Krhi YO ON, I san p},lém‘ duoc cung
Lénh cung cap, mot tién trinh bat dau: san pham
YO |capcanhtay |[Ildp lai theo thi ty Trung
robot binh Nho Loén Trung
binh Lon Nho Nhé Lén Lon.
Bang tai . - s 1 A A 1
Y1 |di chuyén vé Khl, Y1-ON, bang tai di chuyén vé phia
. . truoc
phia trudce
Bél’lg tai . o be g 2 X
Y2 | di chuyén vé Kh,l YZ-QN, bang tai di chuyén veé
, . phia trudc
phia trudce
Bél’lg tai . - be g 2 A
Y3 | di chuyén vé Kh,l YS-QN, bang tai di chuyén veé
. . phia trudc
phia trudce
Bang tai : . P
Y4 | di chuyén vé Kh,l Y4-9N, bang tai di chuyén veé
. . phia trudc
phia trudce
Ngo ra Dudi ra khi Y5-ON va thu lai khi
Y5 |Cocauday |Y5-OFF Co cdu diy khong thé dung &
gitra hanh trinh
Dudi ra khi Y6-ON va thu lai khi
Y6 |Cocauday |Y6-OFF Co ciu diy khong thé dung &

gitra hanh trinh

Dubi ra khi Y7-ON va thu lai khi Y7-

Y7 |Cocauday | OFF Co ciu day khong thé ding ¢ giita
hanh trinh
Dén bao A 1A \ A
Y20 mau d6 H¢ thong dung hoat dong
Dén bao mau . 2 \ 4o .
Y21 anh da troi San pham nhé dua theo quy dinh
Y22 D\en bdo mau San pham vira du theo quy dinh
vang
yo3 |DPenbdomau o, e o dit theo quy dinh
xanh la cay
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3.3. LUU PO THUAT TOAN PIEU KHIEN.
Start

'

Bing tai s6 4
hoat dong, Y4 “ON”
Sau 5s

A

Bing tai s6 3

A

hoat dong, Y3 “ON”
Sau 5s
\ 4

Bang tai s 2

A

hoat dong, Y2 “ON”

Sau 5s
A\ 4

Bang tai s6 1
hoat dong, Y1 “ON”

A 4

Cép vat tuy dong

Sensor
phat hién

A 4 A 4

San pham 1én San pham vira San pham nho
\ 4 \ 4 \4
Sensor X12 Sensor X11 Sensor X10
phat hién phat hién phat hién
v \4 Y
Dung bang Dung bang Dung bang tai

tai Y4 ta1 Y3 Y2
Pittong Y7 Pittong Y6 Pittong Y5
tac dong tac dong tac dong
Sensor X6 Sensor X5 Sensor X4

Hinh 3.2: So d6 thuét toan diéu khién
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3.4.NGUYEN LI HOAT PONG.

Day chuyén chi hoat dong khi tin hiéu dau vao X25 ctia PLC “ON”, tin
hiéu Ready, tic 1a cac tiép diém ro le nhiét trén 4 dong co diéu khién 4 bang
tai déu chua bi tac dong.

Ta c6 thé chon ché do cip vat tu dong hay bang tay nhd Switch SW1
(X24 tin hi¢u trén PLC).

Khai dong hé thong bang tai:

Nhan SW13, tin hiéu X20 trén PLC “ON”, bing tai Y4 hoat dong, dé
cho hé thong dién on dinh sau 5s bang tai Y3 hoat dong, sau 5s tiép theo bing
tai Y2 hoat dong va sau 5s nita bang tai Y1 hoat dong.

Néu nhu chon ché do cép vat tu dong thi Switch SW1 gat sang phai, tin
hi¢u X24 “ON”.

Chi khi ca 4 bang tai da hoat dong thi khi tién hanh cap vat, canh tay robot
moi hoat dong.

Nhén SW14, tin hiéu X21 trén PLC “ON”, s& khoi dong canh tay robot.
Canh tay robot cap vat tu dong cho day chuyén.

Khi mdt san pham duoc dua téi 3 cam bién (3 cam bién nay dit song
song nhau va cing tac dong mot lac), 3 cam bién ndy c6 nhiém vu phan loai
san pham.

Néu 12 san pham nho, san pham s& dugc bang tai Y1, Y2 van chuyén
dén trude pittong Y5, cam bién X10 s& phat hién san pham trudc pittong.
Bang tai Y2 s& dumg lai dé cho san pham khong bi troi va pittong Y5 s& day
san pham xudng khay dung san pham nho. Cam bién X4 ¢6 nhiém vu dém s6
san pham va ngat dién cho Pittong Y5 dong thoi bang tai Y2 hoat dong tr lai.

Khi cam bién X4 dém du s6 san pham da dit sin thi dén bao Y21 sang.

Néu 1a san phém vira, san phém s¢ dugc bang tai Y1, Y2, Y3 van
chuyén dén trudc pittong Y6, cam bién X11 s& phat hién san pham trudc

pittong. Bang tai Y3 sé& dimg lai dé cho san pham khong bi troi va pittong Y6
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s& ddy san pham xudng khay dung san pham vira. Cam bién X5 c6 nhiém vu
dém sb san pham va ngit dién cho Pittong Y6 dong thoi bang tai Y3 hoat
dong trd lai.

Khi cam bién X5 dém du s6 san pham da dit sin thi dén bao Y22 sang.

Néu 1a san pham 16n, san pham s& dugc bang tai Y1, Y2, Y3,Y4 van
chuyén dén trudc pittong Y7, cam bién X12 s& phat hién san pham trudc
pittong. Bang tai Y4 s& dimg lai dé cho san pham khong bi tréi va pittong Y7
s& day san pham xudng khay dung san pham Ién. Cam bién X6 c6 nhiém vu
dém sb san pham va ngat dién cho Pittong Y7 dong thoi bang tai Y4 hoat
dong tro lai.

Khi cam bién X6 dém du sb san pham da dat san thi dén bao Y23 sang.

Khi muén dimg hé thong, nhan SW13, tin hiéu X20 trén PLC “ON”, hé
théng cap vat ty dong dimg cip san pham, ddng thoi hé thong 4 bang tai ciing
dugc dung lai ngay 1ap tirc. Khi nhan SW13 lan nita hé théng lai hoat dong
tro lai.

Ngoai ra c¢6 thé dat sé lugng san pham ma canh tay robot cap dé cho

dirng toan bo hé thong.

52



3.5. SO PO KET NOI VAO RA.

53



54



55



56



3.6. LUA CHON THIET BI.
Duya vao md hinh va day chuyén cong nghé, ta s& chon thiét bj va dong
co ¢6 nhitng thong s6 ki thuat nhu sau:

PLC:

Hinh 3.7: PLC.
Hang san xuat : Mitshubisi
PLC FX1N-24MR-ES/UL

S6 ngd vao so: 14.
S6 ngd ra sb: 10, Relay
Ngudn cung cap: 110-240 VAC.
Bo dém tc d6 cao dén 60 kHz.
Ngb ra xung dén 100 kHz.
C6 thé md rong 14 dén 128 ngd vaol/ra.
Truyén thong RS232C, RS 485.
Kich cod Wx Hx D: 90 x 90 x 75
Do trong mé hinh st dung 15 ngd vao va 12 ngd ra do vy can thém

mot modul md rdng s6 ngd vao va ngo ra.
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Contactor :

~—pr— A
oy ,. : '__
L.t Q.n;i e

o0

Hinh 3.8: Contactor.

Hang san xuat : LS

Type GMC-9
U = 240VAC I=9A
P=3Kw lth =30 A

Role trung gian :

Hinh 3.9: Role trung gian.
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Hang san xuat : OMRON
Type MY4N DC24

Upguon= 24 VDC

4 b6 tiép diém 3A, 240 VAC
LED hién thi c6

Aptomat :

BKN 3P

Hinh 3.10: Aptomat.
Hang san xuat : LS
Type MCB BKN-3P
Sé cuc: 3
Dong dinh murc: 16 A
Dong ngan mach: 10 kA
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Role nhi¢t :

Hinh 3.11: Role nhiét.
Hang san xuat : LS
Dai dong tac dong : 5+12 A
Motor hdp s6 :

Hinh 3.12: Motor hop sd.
Hang san xuat: HITACHI

P=0.75 KW

U=380V

1=23A

n=1700 rpm
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KET LUAN

Sau thoi gian nd lyc tim hiéu va nghién ciru, dén nay d6 an t6t nghiép
ctia em d4 hoan thanh véi nhitng ndi dung cu thé sau:

Chuwong I: Gidi thi¢u vé phan mém mé phéng FX-training

Chirong 2: Gidi thi¢u chung vé bing tdi va cam bién

Chuwong 3: Mé hinh phin phéi sin phim

D6 an tot nghiép clia em da hoan thanh véi su cd ging ciia ban than
trong viéc tim hiéu thiét bj cam bién, bang tai va phan mém mé phong FX-
training. Bang nhing kién thic di duoc trang bi ¢ truong, kién thirc thyc té
trong thoi gian lam viée tai cong ty trach nhiém hitu han Tohoku Pioneer, noi
em dang lam viéc va tim hiéu mét s tai liéu tham khao c6 lién quan dén van
dé dang nghién ctru, em da ¢ gang trinh bay d6 4n mot cach ngin gon va dé
hiéu nhat. Tuy nhién do trinh d6 con han ché, kinh nghiém thyc té con chua
nhiéu nén dé tai ciia em con c6 nhiéu khiém khuyét. Qua ddy, em mong mudn
nhan duoc ¥ kién dong gop cua cac thiy cd gido va cac ban sinh vién dé d6 an
clia em ngay cang hoan thién hon.

Em xin chan thanh cam on Th.s Nguyén Dtrc Minh, ciing cac thay co
gido trong bd mon: DPién ty dong cong nghi¢p - Truong Pai Hoc Dan Lap Hai

Phong da gitip d& em trong qua trinh 1am d6 an nay.

Sinh vién

Nguyén Trung Quan
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Chuwong trinh diéu khién

(=)

Ch

10

13

56—

PHU LUC

63

[0zo o
—|TI H {10 H
Lez20 11
i @ )
h 100
| [ReT cO H
(g mn?l rm?l \n:u:i?
I
— 1 1 1 48 {004 H
K50
{T10  H
T10 VOO0
I H {002 H
K50
{T11 M
T14 w005
I H {00z H
K50
{T12 M
Tiz2
I {vo01
L0z
_H M1z H
nza  viood
[ H {M11 H
oz1 miA oo
| oo
ﬂn b2
xn21| x;:u2|4| \n:u:i1| rm?
{i
| || || vds {M12




<001 xno:z X003 hi<

sz —p——F—— 3t 1N
1
1
001 XODZ  ADOZ WS

S e B R v
b2
=1
001 XDDZ  ADO3 MG

o R R R w
M3
=
2004

zo—Ti Mg
%005

a3 ] M5
006

=l e M
1 X010

aa— | || {ro05 A
Mz D1

az— | || {008 A
M3 X012

as— | || {ro07 A

gsﬂ‘l{ {Kc115 5

04— |

64

[RsT ©1 H




107 | {10

2005 Kz
111 | {11
200 Kz
115 | 1z Y
10
19— | 021 M
K40
1y
£11
1z | {1022 H
K40
(2
c1z
128 { frozz o
K40
(T3 H

134

} [ReT cio H

137

| [ReT 11 H

140 } [RsT ©c12z H

I _|:E ]z

4 003 002

143 | £ £ frozo o

1497 [END K

65



