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TOM TAT: Viét Nam dang trong qua trinh Cong nghiép hoa, hién dai héa toan
dién. San xuét linh hoat tr& thanh xu huéng ddi v6i cac doanh nghiép phat
trién, ddc biét 1a trong linh vyuc san xuit. Diéu nay doi hoi cic nha quan 1y phai
tim cach dé cai thién hiéu qua cong nghé va ning suit lao dong. Nghién ciru
nay 1a mot trong nhimg phuong phap duogc str dung dé ting cuong su linh hoat
va hiu qua cta cac quy trinh san xudt [1]. Bai bao nay nghién ctru didu khién
va giam sat hé thong san xuét linh hoat (mg dung trong cac co sé dao tao, cac
trung tam day nghé hay cac cong ty, xi nghiép mudn dao tao doi ngii thuc hanh,
1ap trinh diéu khién va nghién ctru khoa hoc. Nghién ctru nay phu hop cho céac
truong va cac co so can dao tao vé PLC ndi riéng va linh vuc diéu khién cong
nghi¢p noéi chung [2, 3].

Tir khod: San suit linh hoat, Diéu khién & giam sat, FMS

RESEARCH ON CONTROLLING AND MONITORING THE FLEXIBLE
MANUFACTURING SYSTEM

ABSTRACT: Vietnam is currently undergoing comprehensive
industrialization and modernization. For developing enterprises especially
in the manufacturing, flexible production has become a trend. As a result,
managers have to find ways to improve technology efficiency and labor
productivity. In order to enhance the flexibility and effectiveness of
production processes, the research on controlling and monitoring flexible
manufacturing system is one of useful methods [1]. The article focuses on
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doing the research of controlling and monitoring flexible manufacturing

system that is applied to training facilities, vocational training centers,

companies and factories in training human resources, scientific researching

and control programming such as PLC, industrial monitoring, etc... [2, 3].

Key words: Flexible manufacturing system, controlling and monitoring, FMS

1. PAT VAN DE

Nganh cong nghiép dong vai tro
to 16n trong nén kinh té qudc dan - 1a
nganh san xudt vat chat tao ra khoi
lugng san pham 1én cho xa hoi va
dap ung nhu ciu ngay cang cao cia
con ngudi. TO chirc san xuit theo
day chuyén c6 hiéu qua nhat véi loai
hinh sén xut lap lai, thuong dugce st
dung d¢é thiét 1ap ludng san xuit san
pham théng sudt, nhip nhang, khbi
lwgng 16n [4]. Mdi don vi dau ra doi
hoi cung mot trinh tu cac thao tac tur
dau dén cudi. Cac noi lam viéc va
thiét bi thuong duoc bd tri thanh
dong nham thuc hién dung trinh ty
cac budc cong viéc da duge chuyén
mon hoa va tiéu chuin hoa, c¢6 kha
ning sip xép qua trinh trong Gng voi
nhitng doi hoi vé cong nghé ché bién
san pham. May moc thiét bi c6 thé
sép dat theo mot dudng cb dinh nhu
céc bang tai dé nbi lién giira cac hoat
dong tac nghi¢p vdi nhau, hinh thanh
cac day chuyén [5, 6].

Khi thém mot budc mdi vao
quy trinh san xuét, cac nha quan 1y
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thuong phai hudng dan, dao tao
ngudi lao dong vé budc méi do. Tuy
nhién, robot va cac hé théng may
tinh hoan toan c6 thé dugc 1ap trinh
dé thuc hién céac thao tic m&i ma
khong cin qua dao tao hay hudng
dan, nhd d6 giup quy trinh san xuét
tréd nén linh hoat hon.

Bai bdo nay nhém tac gia
hudng dén cach thuc hoat dong cua
cac day chuyén thiét bi duoc dung
trong hé théng san xudt linh hoat,
ddng thoi tng dung PLC vao viée
diéu khién hé thong, ciing nhu tim
hiéu 6 hon vé cac hé thdng nhan
dang, cac hé thdng bang chuyén, cac
hé thong xi lanh khi nén.... [7, 8].
Noi dung bai bao cu thé nhu sau:
Sau phan mé dau 1a phan tong quan
vé noi dung nghién ctru trinh bay vé
hé théng san xuit linh hoat va dé
xuat mo hinh nghién cuu, thiét ké
mach dién va l4p trinh diéu khién hé
théng, xiy dung giao dién diéu
khién va gidm sat trén man hinh

HMI, cudi cung 1a két luan.



2. TONG QUAN NGHIEN CUU

M5 hinh san xuét linh hoat FMS
(Flexible Manufacturing System) la
mot hé théng san xuat dugc diéu
khién ty dong bang may tinh, c6 kha
ning thay d6i chuong trinh diéu
khién va san phim mot cach linh
hoat trong qua trinh san xuédt. Hé
théng ndy bao gébm nhém nhing
thiét bi san xuit, duoc lap dit thanh
mdt chudi, dugce ndi boi nhirng thiét
bi van chuyén va xu ly vat li¢u. Hé
théng nay giup ting ning suit va
giam chi phi san xuét [1]. Chinh vi
diéu ndy ma hién nay hé thong san
xuat linh hoat dang rit dugc quan
tam phat trién khong chi & Viét Nam
ma con trén thé gidi nhu cong trinh
cua nhom tac gia Abdulziz M. El-
Tamimi, Mustufa H. Abidi, S.
Hammad Mian, Javed Aalam nam
2011 nghién ciru vé mang Petri dé do
luong va phéan tich hiéu suat cua

FMS trong d6 c6 md phong va danh
gia trén phan mém Matlab [9].

Gan day nhat nim 2020 nhém
tdc gia ngudi Ru-ma-ni Adriana
Florescu, Sorin Adrian Barabas con
nghién ctu hudng t6i thudt toan mo
phong va phén tich cac tham sb hién
tai va dy dodn tuong lai cho hé théng
FMS [10].

Véi mong mudn ctia nhém tac
gia 1am sao dé ngudi hoc c6 thé bat
kip v6i cong nghé cia thé gigi mot
cach nhanh nhét gép phan vao su phat
trién ctia nén cong nghiép trong nudc.
Nhém tac gia di dé xuit xay dung hé
thdng san xuat linh hoat dé nghién ctru
phat trién. Hé thong mod phong qua
trinh san xuat cong nghiép theo quy
trinh tir khau cdp phéi dau vao dén
khau gia cong déng gbi san pham,
nghién ciu dugc chia lam 3 cong
doan nhu sau:

a. Coneg doan 1: Cone doan cap vhoi

1.  Man hinh HMI

@J I Pdng hd ap suat 01
5 Xi lanh 1én xubng 01
al Khay cip phoi

Pong co Secvo
Xi lanh quay
Xi lanh day 01

N kb

Hinh 1: Céng doan 01 cip phéi
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Trong cong doan cip phoi
khi hé thong & trang thai sin sang
hoat dong Nhan nat START trén
man hinh HMI GOT 1000 d¢ hé
théng chay ¢ ché do tu dong. Trudc
tién, phai c6 phoi dit san trén khay
phéi, Xi lanh 1én xudng 01 s& di
chuyén xudng dé hut vat. Phoi duoc
xi lanh 18n xubng 01 di chuyén téi
vung tac dong ctia cam bién hanh
trinh, xi lanh 1én xubéng 01 di
chuyén 1én va xi lanh quay goc
90 do dé dua vat sang xi lanh Ién

xubng 02 dé tiép tuc chu trinh san
xuat tiép theo.

b. Cong dogn 2: Cong doan di
chuyén phéi

Cong doan 02 thyc hién qua trinh
di chuyén phéi, xi lanh 1én xudng 02 s&
di chuyén xudng dé hut vét 1én. Xi lanh
khi nén 01 di chuyén hét hanh trinh
dimg lai, xi lanh 1én xubng 02 nha san
pham xudng khay chira. Khi xi lanh 1én
xudng 02 thuc hién chu trinh xong thi
tr& vé vi tri ban dau dung lai tiép tuc
nhi€ém vu tiép theo.

o] o J
8. Xilanh khi nén 01
9.  Xi lanh Ién xudng 02
10. Pdng hd diéu ap 02
SIS SIS IIIIIIIIIIIS |

Hinh 2: Céng doan 02 di chuyén phéi phéi
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c. Cong doan 3: Cong doan dong goi

12

11. Xi lanh khi nén 03

12. Pdng hd ap suit 03
13. Xi lanh 1én xubng 03
14. Xi lanh day

15. Thung dyng san pham.

Hinh 3: Céng doan 03 céng doan déng géi san pham

Cong doan 03 dong goi san
phdm. Khi san pham hoan thanh,
cam bién trén khay bao di co san
pham xi lanh khi nén 03 hoat dong.
Xi lanh 1én xubng 03 s& di chuyén
xubng dé hut san phdm. Sau do6 di
chuyén sang vi tri dong gbi san
pham. San pham dugc diy vao khay
nho ¢ xi lanh day. Két thac mot chu

trinh san xut tir cAp phoi dén dong
g6i san pham.

Khi nhin nt STOP, hé thong s&
dung lai ¢ cudi chu trinh. Mubn hoat
dong tiép ngudi van hanh lai nhan nat
Start, thuc hi¢n nhiing khau con lai cho
t61 hét chu trinh va chuyén sang ché do
tu dong dé hé théng tu dong hoat dong
tro lai.
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d. Hé thong ghép néi ba céng doan

X %

—
@% ‘jm LANH LEN XUONG 0 (o o]

CAM BIEN QUANG

XI LANH LEN XUONG 03 EImE

[- o

T O - . -
KHAY KE SAN PHAM
TRUC VIT - ME

/ XILANH LEN XUONG 01
XI LANH DAY SAN PHAM

KHAY CAP PHOI

Hinh 4: Hé théng san xudt linh hoat

Hé théng hoan thién 1a mé hinh cho C(A?ng doe_mqtiép theo. Cac phoi mau
ghép ndi ca 3 cong doan thanh hé thong ban dé}l co thé, khac nhau, vi tri phoi
san xuit linh hoat hoan chinh, hét cong thay doi, hay s6 luong hang }1(’):1 dong
doan 01, sang cong doan 02, cong doan hdp trong cong doan 3 ‘Ehay doi lam Ién
03. Cong doan nay 1a tién dé hoat dong tinh linh hoat cua h¢ thong.
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e. Cdc thiét bi sir dung trong hé thong

STT Thiét bi S6 lwong
1 Aptomat 10 A 1
2 Ngudn 24VDC 5A 1
3 PLC Mitsubishi Fx32MT 1
4 Man hinh HMI Got 1000 1
5 Cau dau day 2A 4
6 Pong co Servo |
7 Driver MRJE10A 1
8 Pdng ho do ap suit 3
9 Pong ho diéu ap 1
10 Cam bién khe tir 3
11 Cam bién tir xi lanh DA93 11
12 Cam bién quang dién 3
13 Xi lanh khi nén 6
14 Xi lanh quay SMC 1
15 Van dién tir 1 cudn coil 10

Sau phan dé xuit mo hinh co
khi, bai bao s€ tinh toan lua chon
thiét bi cho hé théng, dong co servo,
thiét bi diéu khién trung tim, man

hinh HMI, cac van khi nén, cam
bién.... La tién dé cho thiét ké mach
dién va lap trinh diéu khién trong
phan tiép theo.
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3. THIET KE MACH DPIEN VA LAP TRINH PIEU KHIEN

a. So do mach cap nguon

B
1 3100
B 55ovac TEVALT
2 L o
B ovAC AL
al — — —=ran :|
54 | 1 —= 3 .
ACSDC POWER _— f—= = :If
FOVACS ZLNVDL — £ E
v [l 4
Vo a8t
TN s
Hinh 5: Mach cap nguon cho mo hinh
b. So do mach ghép noi dau vao, ra cua PLC
[
M (0VDC)
26-E
L (24VDC)
"B_KLK| [BT_X12| |CBT | CBT DOG  |C
Slesle e f
E 3 z z s 2
b
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@) 9)%3%

93 %3%)%3%)%,

™ X000 X001 X002 X003 X004 X005 X006 X007 X010 Xo11 X012 X013 X014 X015 X016 X017
DIGITAL INPUT
X000 NUT NHAN STOP X004 CAM BIEN KL PHOL X010 CBTUTAY GAP X013 CBTUTAY GAP GIUA X016 CBKHE TURLS
X001 CAM BIEN PH KHAY X005 CAM BIEN PH PHOI Xou CBTU XL LEN X014 NUT NHAN START X7 CBPH KHAY RA
X002 CAM BIEN KL KHAY X006 CAM BIEN PH PHOT RA X012 CBTU XI LANH XUGNG X015 CB KHETU DOG
X003 CAM BIEN TU XLKHAY X007 CAM BIEN TU XL 1

Hinh 6: So d6 mach dau vao PLC
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26E [~ =
L+ @av0)
DIGITAL OUTPUT /
x| [ xix|[xo|[xe | [w |[xs | [w Xo|
k z b b b * 1 b *
S/
2 =
26F M (0VDC)
Y000 XILANH 1 Y004 XILANH KEP Yo XILANH3
Yoor oty vios | XILANHQUAY vou | wors
Y002 PULSE Y006 XILANH 2 Y012 XI LANHDAY
Yo03 DIRECT Yo7 HOT 2

Hinh 7: So' d6 mach dau ra PLC

Hé thong dugc cip ngudn thong
qua Aptomat 1 pha 20A, cép dién cho
Servo va bd chuyén d6i ngudn
24VDC 5A (hinh 5) 1a ngudn nudi cho
PLC va hé théng cac dén bao van dién
tir. PLC nhan tin hiéu tr ddu vao 1a cac
cam bién quang va cam bién khe tur
DA93 loai 3 day NPN thong qua céc
chan dau vao tir X000 dén X017 (hinh

c. Luru d6 qud trinh diéu khién

‘ H1.H2, H3=0 ‘

!

{ XLLX1, XLLX2, XLLX3 =0 ]

l

‘ XL1, XL2, XL3 =0 ‘

I

‘ SECVO (0,0) ‘

l

‘ CBQ=0 ‘

6). PLC diéu khién 11 dau ra (hinh 7)
la cac van dién tir va 2 chan phat xung
diéu khién dong co Servo theo
chuong trinh 13p trinh.

Sau phan thiét ké mach dién nay
1a phan luu d6 thuat giai mé ta qua
trinh diéu khién cua timg khau va
chuong trinh 1ap trinh trén PLC
Mitsubishi

/- Chueng trinh dua tay
giip vé gbe toa dd

Nhin Home all

N X006=CB Tir XLI1
M X001=CB Tir XL2

# o X013=CB Tu XL3
M X003=CB Quang 1

M X013=CB Tir XL3
M X002=CB Quang 2

/' Phéatxung vao
PUL -, DIR-

N Cam bién quang khe
tr U2

Step driver off

Hinh 8: Luu d6 thudt gidi chwong trinh Home
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KIEM TRA PHOIO KHAY |
{eiim bidn quang 1)

l

l

X1 LANH 1 DI CHUYEN LEN, HUT 1 =0

{Cam hin it x| lanh 1)

)

XILANH 1=1, HUT1=1
(cdm bien i 11 lank 1)

XILANH BON 1 DI CHUYEN
(Cam bién 17 xi lanh dom 1)

I

XILANHKEP=1
(Caim bién tir xi lanh kep= 1}

DEM THOLGIAN TI

!

XILANH2=1
(Cian bidn tie i lanh 2 )

l

SECVO DI CHUYEN SANG TRAI -

!

XILANH 1 =0, HUT 1 =1
{edm bign ir xi lanh 1)

)

XILANH3 =1, HUT 3=1
(Citmn baen tlr xi lunh 3)

l

XILANH QUAY SANG PHAL= |
{Cam bicn tir xi lanh quay]

7

BEM THOT GLAN T2

l

XILANH3I=0
(Cam bien e i lanh 3)

1

DEM THOH GIAN T4

l

SECVO DI CHUYEN SANG PHAL +

1

PEM THOIGIAN T7

v

XILANHKEP =0, XILANH2=
(6 tin higu cim bién quang 1)

!

)

XILANHDONZ =]
(Cim bidn tir xi lanh don)

v

(i bidn tir xi Lanh 1)

SECYO DUNG (FKHAY 2 PEM THCH GIAN T PEM THOI GIAN T8
XILANH 1= |, HUT 1 =0 X1 LANH 2= 0 HUT 3=0, X1 LANH 3=0

{Cim bicn tir xi lank 2)

{Cam bidn tiF xi laik 3)

! L

!

DEM THOGIANT3 DEM THO GIAN To XILANH DAY = |

I

Hinh 9: Luu dé aud trinh diéu khién

d. Gidi thiéu cdc phan tir va
chirc nang

+ Cam bién tir xi lanh 01, xi lanh
02, xi lanh 3: Phat hién trang thai dé
guri tin hiéu vé PLC.

+ Cam bién xi lanh quay: Phat
hién trang thai xi lanh quay 90 d6 dé
giri tin hiéu vé PLC.

+ Cam bién quang chit U1, U2,
U3: Phat hién tryc vitme ¢ trang
thai gidi han phai, gidi han trai hay
vi tri home.
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+ Cam bién quang 1, 2, 3: Phat
hién phéi & khay 1, khay 2, khay 3 dé
giri tin hiéu vé PLC xir 1y.

+ Céc van dién tir diéu khién hit
1, hat 2, hat 3.

+ Céc van dién tir diéu khién xi
lanh 01, xi lanh 02, xi lanh 03: Dung
dé diéu khién déng mé cac van cip
khi cho cac xilanh.

+ Cac tiép diém d4u ndi cua dong
co Servo.



Bang 1. Quy hoach diu vao ra PLC Mitshubishi FX3GC- JE 20A

STT Pia chi Ky hiéu Tén
1 X000 CBT XL2 1 Cam bién tir xi lanh 02 On
2 X001 CBT XL2 0 Cam bién tir xi lanh 2 Off
3 X002 CBQ 3 Cam bién quang khay 3
4 X003 CBQ 2 Cam bién quang khay 2
5 X004 CBQ 1 Cam bién quang khay 1
6 X005 CBT XL1 1 Cam bién tir xi lanh 1 On
7 X006 CBT XL1 0 Cam bién tir xi lanh 1 Off
8 X007 CBT XL kep 1 Cam bién tir xi lanh kep On
9 X010 CBT XL kep 0 Cam bién tir xi lanh kep Off
10 X011 Du phong
11 X012 CBT XL3 1 Cam bién tir xi lanh 3 On
12 X013 CBT XL3 0 Cam bién tir xi lanh 3 Off
13 X014 CBT XL quay 1 Cam bién tir xi lanh quay On
14 X015 CBT XL quay 0 Cam bién tir xi lanh quay Off
15 X016 CBQ Ul Cam bién quang khe tir 1
16 X017 CBQ 12 Cam bién quang khe tir 2
17 Y000 XL 1 Xi lanh 1 gin dau hut 1
18 Y001 XL HUT 1 Xi lanh hut 1
19 Y002 PLUSE Pdng co Servo
20 Y003 DIRECT Pdng co Servo
21 Y004 XL KEP Xi lanh kep
22 Y005 XL QUAY Xi lanh quay 90 d6
23 Y006 XL 2 Xi lanh 2 gin dau hat 2
24 Y007 XL HUT 2 Xi lanh hut 2
25 Y010 XL 3 Xi lanh 3 gin dau hat 3
26 Y011 XL HUT 3 Xi lanh hut 3
27 Y012 XL DAY Xi lanh day
28 Y013 XL PON 1 Xi lanh don 1
29 Y014 XL _DON 2 Xi lanh don 2
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e. Download chirong trinh tir PC xuoéng PLC

B0 MELSOFT Saries G Works2 C\Lisees\Adinin Deskiog) CAP PHOX TU DONG_T su.gpews - ([PRGIWeite MAIN 361 Step] - 0 X
i Broject Edt fincfeplace Compile View | Online | Debug  Dagnoscs Joal  Windew  Help -8x%
iDEP a3 3 Sodomiic I IRV Y PRr
A T=Tl | =i B frewPLC, | = i YA L A — L e X TR T TRy P YT |
- s ~ e a e ws, 7 S E apa 5 e, W6 w7 b i is s aiy sy e . 05| (51 B E
e e z
crimiec : ol | w0
[ Parameter I Pasprortf 'd % STOP
A} Global Device Commant el b b adle
Fel-# Program Seting PLE Memory Qperation
e oy Dl L.
= Progrm PLC Usgr Dt ¥
o MAIN | &
{4 Local Device Commen
& {8 Device Memary ] gt Meender Betch Donriad
Latch Data Backup , {sET ¥010 1
PLC Module Change . STOP
Set ok LAMP
Menitor
Wapch » |
o e : [RsT  voo7 ]
STOP START
LAMP

Hinh 10: Tai chwong trinh xuéng PLC

Sau phan nay nhom tac gia xay HML xay dl.mf?’ luu fié thuat giai Yé
dung duoc phin ctmg bao gdm cac mach Chu’O‘nfg trinh diéu k‘hién PLC lé,m diéu
dién két nbi PLC v6i thiét b vaman hinh ~ kién d€xay dyng phan giam sat ticp theo.

4. KET QUA NGHIEN CUU VA THU NGHIEM MO HINH:

a. Xay dwng hé théng gidm sat trén phan mém GT Designer 3

Hinh 11: Dang nhdp Pass vio hé Hinh 12: Man hinh déi mat khéiu
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b. Cdc man hinh cai ddt theo ché dé

MAIN MANUAL  SETTING

Hinh 15: Man hinh ché dé Manual

Phan giam sat cua hé théng
duoc xay dung trén phan mém
chuyén dung GT Designer 3 vdi
nhirng tham s cai dit nhu mot hé
thong san xuat thuc té. Sau phan
nhap Pass vao cac ché d6 duoc phan
quyén, HMI cai dat dugc san luong
san xuét trong hinh 14, cai dat
chinh dinh tham s Servo trén hinh
16, va cac ché do diéu khién bang
tay trén hinh 13. Tao 1én 1 hé théng
san xuat linh hoat hoan chinh.

l SERVO A SETTING

MAIN MANUAL  SETTING |

Hinh 16: Man hinh cai dat Servo

5. KET LUAN

Bai bao hoan thanh phan thiét ké
ban dau, tir lya chon mo hinh hé théng
dén thiét ké phan mach dién ghép ndi,
lap trinh diéu khién va giam sat trén ma
hinh HMI. Hé thong duoc thir nghiém
thanh cong tai B§ mén Bi¢n, Khoa Dién
- Co, trudng Pai hoc Hai Phong véi két
qué tot. Trong thoi gian t6i nhom nghién
ctru tiép tuc hoan thién hon dé c6 thé ap
dung két qua nghién ctru vao cong tac
chuyén mon, nhat 13 4p dung hé thng
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PLC trong thuc té san xuét, vi du nhu
trong linh vyc diéu khién bii do xe tu
dong, toa nha thong minh, hay mot s6
khau diéu khién tu dong trong cac nha
may, xi nghi¢p cong nghiép.
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