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TOM TAT

Diéu khién céac co ciu trong mét hé théng hoat dong chinh xac
d3 dwoc nghién ctru nhidu tir trude dén nay. Dac biét 1a viéc phdi
hop chuyén dong dong bd ctia nhidu co cdu trong mot hé thong,
duoc goi 1a “Motion Control”. Viéc phéi hop nay tao ra mot hé
thong chuyén dong nhip nhang vai tbe do va do chinh xéc cao.
Céc hé thong diéu khién hién nay st dung thiét bi phic tap, chi
phi cao. Trong nghién ctru nay dua ra mot giai phdp don gian
diéu khién chinh xac vi tri, 4p dung cac phuong phap ndi suy
trén bo xy lanh da truc JXC73. B diéu khién 1ap trinh PLC dugc
két nbi voi bo JXC73 diéu khién cac xy lanh dién theo phwong
phap ndi suy tuyén tinh va noi suy duong tron dé dwa san pham
vao cac vi tri khac nhau chinh xé4c. Két qud thuc nghiém cho
thdy véi toc do cac truc dudi 100 mm/s thi dat dwoc do chinh
x4c hoan toan. Khi téc do ting cao hon s& c6 mot sé trudng hop
1&ch vi tri. Ngoai ra giao dién SCADA dugc st dung gitp cho
viéc diéu khién va giam sat mo hinh d& dang hon. Str dung bo
diéu khién da tryc JXC73 lam don gian viéc diéu khién phdi hop
cac truc chuyén dong ma khéng lam ting sai sd, giup giam bt
chi phi sir dung thiét bi.

xac cao, toc d chuyén dong nhanh va kha nang

Ngay nay nhu cdu san xudt tu dong hoa
ngay mot tang cao doi hdi sir dung cac ky thuat
diéu khién hién dai, cdc cong nghé may moéc
hién dai ra doi dé thay thé cac cong nghé cii. Dé
dap ung cac hé théng c6 yéu cau do chinh xac
cao, tdc d6 chuyén dong nhanh, cac xy lanh
dién dang duoc st dung rong rdi trong nhiéu
nganh cong nghiép do c¢6 nhidu wu diém so voi
cac loai xy lanh khi nén va thuy luc (Carducci
et al., 2004; Sughashini et al., 2021). Céc xy
lanh dién duogc sir dung rong rai trong céc thiét
bi ty dong hoa cong nghi¢p va trong cac hé
théng robot. Cac hé théng nay yéu cau do chinh

diéu khién linh hoat. Xy lanh dién con duogc sir
dung trong cac day chuyén san xuét trong cac
nganh cong nghiép nhu 6 to, dién tir, san xuat
may moc, san xudt y t& va nhiéu nganh cong
nghi¢p khac (Giang, Minh et al., 2013; Jamian
et al., 2020). Pay 1a cac Gmg dung co yéu cau do
chinh x4c cao, tdc do chuyén dong nhanh va kha
ning diéu khién chinh xac.

Bo xy lanh dién da truc 1a thiét bi co dién
tir két hop cac xy lanh dién don 1¢ vao mot hé
théng da truc dé thuc hién céc chuyén dong
phirc tap va chinh xac. Sy phét trién cia cong
nghé nay da mo ra nhiéu tng dung méi trong
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cac linh vuc nhu tr dong hoa cong nghiép, y té,
robot, va nhiéu nganh khac. Cac bd xy lanh dién
hoat dong theo nguyén 1y diéu khién dong co
budc hodc dong co servo, 1a nhiing thiét bi ¢6
yéu cau cai dit va lap trinh diéu khién phuc tap
(Nguyén Tan, Poi, Phung Son, T., Tran Vi, D6,
Huynh Tran Qudc, K., Hoang Phi, T., Nguyén
Hao Luu, B., Nguyén Thanh, D., Huynh Minh
et al., 2023). Tuy nhién v&i hé xy lanh dién da
truc JXC73, mot thiét bi c6 thé didu khién phdi
hop déng bo cung lac bon truc khac nhau, viée
diéu khién s& don gian va hiéu qua hon rat
nhiéu.

Bo JXC73 bao gom mdt Driver c¢6 kha
nang két nbi diéu khién bdn xy lanh dién khac
nhau, gébm diéu khién doc 1ap va diéu khién
phéi hop. Ngudi dung cé thé thiét 1ap toi da
2048 diém chuyén dong cho cac truc trén
Driver, sau d6 lap trinh cho PLC diéu khién.

Vi céc dac tinh trén, viéc nghién clru xay
dung mo hinh hé théng sip xép san pham sir
dung b xy lanh dién da truc JXC73 14 can thiét
va hitu ich cho cac ing dung thuc té khac.Hé
thong nghién ctru bao gdm mot Driver JXC73
nhan tin hiéu diéu khién tir mot PLC S7-1200
dé diéu khién phdi hop hai truc x va y. Viéc
phéi hop chuyén dong tirc thoi cta hai truc nay
s& di chuyén céc san pham dén dtng vi tri chinh
xac va nhanh chong. Ngoai ra mot truc xy lanh
xoay ciing dugc sir dung dé gin mam xoay nhan
cac san pham sau khi phan loai.

Str dung bd xy lanh dién da truc mang lai
nhiéu lgi ich, nhung vi¢c trién khai va ung dung
chung ciing dit ra cac van dé can dugc giai
quyét vé chi phi, d6 phuc tap, bao tri stra chita.

2. CO SO THIET KE VA CHE TAO
2.1. Cac phuwong phap noi suy

Noi suy 14 phuong phap duoc sir dung dé
udce lugng gia tri cua mdt ham tai mat diém bat
ky, dua trén gié tri cua ham do tai mdt s6 diém
da biét. Noi suy duogc st dung phé bién trong
cac linh vyc nhu khoa hoc may tinh, ky thuat,

tai chinh va nhiéu nganh khéc khi can du doan
hodc udc lugng dir liu.

Noi suy tuyén tinh 13 phuong phap don
gian nhat, str dung doan thang dé ni hai diém
dix liéu va wéc luong gia tri tai diém bat ky trén
doan thing d6. Gia st ta c6 hai diém dir liéu
(x0,y0) va (x1,y1). Can u6c lugng gia tri y tai
diém x bt ky giira xo va x;. Cong thirc noi suy
tuyén tinh 1a:

y=yo+ 2k (x — x0) (M

X1 —

Noi suy tuyén tinh thyc hién dé, tinh toan
nhanh nhung d¢ chinh xac khong cao nén phu
hop véi bai toan don gian va téc do cao, ham sd
it thay d6i phic tap giita cac diém dir liéu.

Truong hop can d6 chinh xac cao cho cac
bai toan phic tap, quy dao cac diém dir lidu
dang cung tron thi str dung phuong phéap ndi suy
duong tron s€ hi¢u qua hon, cho du tinh toan
phtc tap hon.

Nai suy duong tron 1a phuong phap ndi suy
dung dé ude lugng cac diém nam trén hodc gan
mot dudong tron dya trén mot s6 diém d3 biét.
bay 1a mot k¥ thudt quan trong trong cac ung
dung nhu thiét ké d6 hoa, may gia cong CNC,
va phan tich quy dao.

2.2. Thiét ké so' dd khoi hé thong

Hé thong nghién ctru thir nghiém véi bo xy
lanh dién da truc, bao gém bo Driver JXC
(SMC Corporation et al., 2019) va cac xy lanh
dién, theo cac truong hop sau:

- Céu hinh va thir nghiém cac tinh ning
hoat dong cua hé théng trén phén mém JXC
Controller. V4i yéu cau nay, ta chi can két ndi
Diver JXC73 va méy tinh c6 cai phan mém. Tir
d6 thuc hién ciu hinh va van hanh cac truc truc
tiép trén phan mém.

- Chay thir nghiém qua két ndi phan cimg
va lap trinh PLC diéu khién céc truc. Véi yéu
cau chay thir nghiém co lap trinh PLC diéu
khién cac truc, ta can st dung thém mét bo PLC
6 cac ngd vao ra dé két ndi véi Driver IXC73.
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- Thyc hi¢én mo6 hinh tng dung HéE théng
sap xép san pham, diéu khién phdi hop 3 truc
dé gip 6 loai san pham dat vao 6 vi tri khac
nhau. Luc nay, ngoai cac chuc ning lap trinh
PLC con can thém cac cam bién va co cdu chap
hanh cho hé théng. Ngoai ra PLC con két ndi
v6i may tinh thuc hién chtrc nang diéu khién va
giam sat trén giao dién SCADA nhu Hinh 1.

V.
May tinh y
Nhan biét JXC Controller
San pham I
j Truc 1
Driver
PLe JXCT73 ‘ Truc 2
l * > Tryc 3
Bang tai
San pham

Trucz

Hinh 1. So d6 khéi hé thong
2.3. Tinh toan chon thiét bi
Thiét bi nghién ctru chinh 1a bd Driver
JXC73 c6 nhiém vu diéu khién cac truc 1, 2, 3.
Day 1a cac thiét bi hd tro tir cong ty SMC Viét
Nam cho nghién ctru nay nhu Hinh 2.

Néi suy duong tron
" Vitri dén

NGi suy tuyén tinh

' Vjtridén
Center

Vi tri hién tai
10 20 30 40 50
Truc 1

Vi tri hién tai
10 20 30 40 50
Truc1

toa do cua P;.

. _
Gap va bdt vat )

%ﬂ',l [
“

Hinh 2. Driver JXC73

Parallel /0

Truc 1 va 2 dugc phdi hop diéu khién nodi
suy dé di chuyén san pham. Truc 3 duoc gin
v&1 mam xoay dé thay doi vi tri dat san pham.

Ap dung noi suy tuyén tinh trong diéu

Uy =

Z0 A

D= (= x)2+ (2 —y1)? + (22 —2)? (2)

Goi vy 14 vén tdc trung binh di chuyén trén
ca quy dao tuyén tinh chon trudc, ta tinh dugc:

Van toc trén truc x la:

X2 — X1
D

3)

Uy

Van tdc trén truc y la:

Y2—V1

D

“4)

Uxy

4 Trucy

Diém dén |

Composite
(X2, y2.22)

speed

> Truc x

1
I
I
D :
|
|
I

Diém hién tai
(x1, y1, Z1)

Hinh 3. Noi suy tuyén tinh (Zeng et al., 2016)

Pé tinh toan ndi suy duong tron, ta gia dinh
quy dao trong khong gian la vong tron tam O’
béan kinh r. Vi tri O’ trong hé toa do tham chiéu
la ¢ = Op0O’. Gén vong tron hé toa d§ O
tryc z’ thang goc mat phang vong tron va di qua
tam vong tron. Goi P 1a diém trén vong tron, s
1a chiéu dai cung tinh tir diém ban dau Pi, pi 1a

2 2 -2

Xy’z’,

Theo Hinh 4.

P;
Di

khién hai truc xy lanh dién. Dya trén van tde
trung binh tham chiéu cho trude, trong khong
gian (x,y,z), ta s€ tinh toan van tdc truc z va truc
y dé di chuyén tir diém A(x1, y1, z1) dén diém
B(x2, y2, z2) nhu Hinh 3.

Xo

Khoang cach tir toa do diém A(x1, y1, z1)
dén toa do diém B (x2, y2, 22) la:

Oo

Hinh 4.
Nguyén Phung Quang, 2015)

Noi suy duong tron (S Vian Can,
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Biéu dién toa d ctuia diém P theo s:

r X cos(f)
r
rX sin(ﬁ)
r
0
- - (5)

Goi R 1a ma trdn hudng cia hé¢ O’x’y’z’ so
vo1 hé O0x0y0z0. Ta co:

p=c+Rp’ (6)
Suy ra:
r cos(#)_
p=c+R| rsinC®)
) r
- - (7

Nhu vay ta da biéu dién duoc vi tri mot
diém trén vong tron theo tham s6 s(t) 1a chiéu
dai cung tron.

Goi n(t) la gbc quay (tinh theo rad), ta co:

s(t) =rn(t) (8)
Suy ra:
_r COS(M)_
p=c+R rsin(@)
r
0
- - (€))

Dé thir nghiém cai dit tham s6 va van hanh
Driver JXC73 trén phan mém may tinh, cai dat
phan mém JXC Controller, sau d6 st dung cap
USB két ndi thiét bi thir nghiém. Theo hinh 5.

@ phan mém cai dét
bé diéu khién

@ cap uss

- (Logi A-B)
%' (I —— (I ——=-

o

| i=—x]r—x]

PC

5

L

&

Hinh 5. Diéu khién cac tryc trén may tinh

Dé két ndi Driver JXC73 voi PLC, can phai
st dung cac chan vao ra trén Driver. Hinh 6.

Céc ngd vao (cac chan 1, 21,... 29) thuc
hién chirc nang diéu khién hoat dong cua Driver
va nhan t6 hop bit xac dinh toa d6 cho céc truc.
Cac ngo vao nhan tin hiéu tich cuc murc 0. Chirc
nang ngd vao mo ta trong bang 1.

Cac ngd ra (cac chan 10, 30, ..., 40) bao
trang thai hoat dong cua Driver va phan hi vi
tri toa do thuc té cua cac truc. Cac ngo ra Xuét
tin hiéu mac 0. Chirc ndng ngd ra mo ta trong
bang 2.

favbe outo| 10
oM 1 I
com2| 21 —] Outt | 30
outz | 11
NO | 2 | — |

& ouTa| 3
INT | 22— —— ouT4 | 12
N | 3 — — ouTs | 32
N3 | 23 }— —1 ouTe | 13
=1 - | | ouT7 | 33
N5 | 24 — | gb’;ﬁ 14
N6 | 5 — — 1 34

(OUTY)
N7 | 25 — AREA|

IN8 6 |—  —t (OUT10)
=1 = L | SETON| 35
- INP | 18
NO | 7 SVRE | 36
BEIEE BRI e “ESTOP| 17
HOLD | 8 |— —— +ALARM| 37
DRIVE| 28 |— — 4 —<comi| 18
RESET| 9 — — -COM1| 18
ComMi| a8
B S —com2| 20
—com2| 39
—<comz2| 40

Hinh 6. Cac chan vao ra trén Driver JXC
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Bang 1. Chirc nang cac ngé vao Driver

Tén Chi tiét

+COM]1 | Két ndi ngudn 24V cho tin hiéu ngd vao
+COM2 | va ngd ra
INO dén | S6 Bit xdc dinh dit ligu céc budc
IN8 (Tiéu chuén: Khi 512 diém dugc ding)
IN9 $6 Bit m¢ rong xac dinh dir liéu cac budc
INIO | (Mo rong: Khi 2048 diém dugc ding)
Setup | Lénh trg vé diém gdc
HOLD | Dung tam thoi
DRIVE | Lénh chay
RESET | X6a canh bo va ngit hoat dong
SVON | Lénh Servo ON

Béng 2. Chuc nang cac ngd ra Driver

Tén Chi tiét
OUTO dén | Bao sb budc dit liéu trong lic hoat dong
OUT8
BUSY Bio trang thai dang hoat ddng ciia co ciu
(OUT9) chip hanh
AREA Bao céc co ciu chip hanh dang trong
(OUT10) vung hoat dong
SETON Bio cic co chu chip hanh di vé vi tri gbc
INP Bao khi hoat dong hodc ting cuong cua
cac co ciu chip hanh di xong

SVRE Bao khi Servo & trang thai ON
ESTOP Khong cd tin higu ra khi ding EMG
ALARM | Khong c6 tin hi¢u ra khi cé canh bao
- COM1 Két ndi ngu(")n 0V cho tin hiéu ngd vao
—COM2 va ngd ra

C6 thé chon tlly y mot PLC ¢6 cac ngd vao
ra két ndi duoc véi Driver JXC73 theo hinh 6.
Nghién ctru thtr nghiém véi hai dong PLC nho
gon, phé bién hién nay la PLC Mitsubishi CPU
FX5U hoac PLC Siemens CPU S7-1200
DC/DC/DC.

V61 CPU FX5U 32MT/ES c6 16 ngd vao
c6 thé két néi Sinking/ Sourcing va 16 ngd ra
tich cuc thép, nén PLC nay co thé két ndi truc
tiép voi ngd vao ra ctia Driver JXC.

V6i PLC trong hinh 7, loai S7-1200 CPU
1214C DC/DC/DC c6 14 ngd vao co thé két ndi
Sinking/ Sourcing va 10 ngd ra tich cuc cao.
Céc ngd ra muc cao cua PLC S7-1200 khong
phtl hop véi tin hiéu tich cyc muc thip cua
Driver JXC nén can chon thém bo chuyén ddi
tin hiéu tir mtrc cao sang mirc thap cho phu hop.

Chon Board VCNOSN chuyén ddi 8 kénh
tor murc cao sang murc thap. Theo hinh 8.

Str dung PLC S7-1200 va bd chuyén doi
VCNO8 hé thong nghién ctru c6 tinh tong quat.

SRR

@@@@@@@@@@@@@@@@@@@@\ \@@@

b ML+ MM 0 1 2 3 45 6 7 0 1 2 3 4 5[_|2M 0 1
gLL ‘ ki H Dla olb ‘£| Al |
24VDC 24VDC 24VDCINPUTS ANALOG
1 INPUTS
— — —— 214-1AG31-0XB0

24VDC OUTPUTS
i‘ZHSM D.gaﬂ 2 3 4 5 6 7 D.gh.'\‘
E@@@@@@@@@@@@
[

A I0naaga0y

Hinh 7. So dd chan CPU 1214C DC/DC/DC

\

Hinh 8. So d6 chan Board VCNOS

Theo gia dinh, md hinh s& nhéan biét 6 loai
san pham va diéu khién phdi hop hai truc x, y
dé di chuyén dau hut lay ting loai san pham dat
vao tung vi tri khac nhau trén mam xoay.

Co thé chon str dung cac cam bién c6 kha
nang phan bi¢t nhiéu loai san pham khéc nhau:

Cam bién Loadcell phan loai khdi lugng.
Cam bién Vision phan loai theo mau sic.

Camera két hop xir Iy hinh anh phan loai
theo hinh dang, mau sac.

Tuy nhién muc tiéu ciia d8 tai tap trung vao
diéu khién vi tri cho cac bo xy lanh dién, nén dé
don gian, chi chon mot cam bién quang nhan
biét c6 san pham dén dang vi tri trén bang tai.
MB&i 1an ¢6 san pham dén coi nhu 1a nhan dang
duoc mot loai san phém khac nhau.

2.4. Thiét ké lwu d6 diéu khién
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T

RETURN HOME

>

Van hanh duong tron
SELECT STEP
NO +1

. Circular Operation L

__________________

Hinh 9. Luu dd diéu khién thu nghiém cac truc

Luu d6 diéu khién dugc thiét ké cho
chuong trinh ctia PLC theo hai truong hop.

- Truong hop chi thir nghiém hoat dong van
hanh céc truc ctiia bg xy lanh dién da truc. Theo
hinh 9. Yé&u cau bao gom:

* Nhan biét canh bao 15i qua tin hi¢u Alarm
tur Driver JXC bao vé PLC.

* Cac truc vé vi tri géc Home.

* Cac truc di chuyén dén cac toa do xac
dinh trudc.

* Thyc hién theo hai phuong phép ndi suy
tuyén tinh va ndi suy vong tron.

Két Thuc

e
omoor sveran-1|
[ o~ |

Faise

SELECT STERP 2H = 2

Hinh 10. Luu db diéu khién sip xép san phim

- Truong hop thuc hién diéu khién céc truc
trén md hinh phan loai va sap dat san pham.
Theo hinh 10. Yéu cau bao gom:

* Cac tinh nang theo yéu cau thir nghiém
trén PLC cho hoat dong cac truc.

* Khi cam bién nhan biét c6 san phém dén,
co cdu s& di chuyén tay gip dén dung vi tri co
san pham. C6 6 vi tri khac nhau cho 6 loai san
pham.

* Mbi loai san pham s& dugc di chuyén dén
mot vi tri khac nhau trén mam xoay. Co6 6 vi tri
khac nhau dé dat 6 loai san phdm. Can dong bod
vi tri tay gip v6i vi tri mam xoay.
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* Sap xeép du 6 loai san pham thi co cau di
chuyén dau hat va mam xoay tré v€ vi tri ban
dau Home.

St dung phan mém JXC Controller dit
trudc toa do cho 13 vi tri cho bo Driver JXC.
Bao gom vi tri Home, vi tri cho 6 loai san pham
dén va 6 vi tri dat sdn pham trén mam xoay.
3.KET QUA VA THAO LUAN
3.1. Mo hinh hé théng

‘ Mo hinh thr nghiém duoc thuc hién bao
gom cac thiét bi tai tro tir cong ty SMC Viét
Nam va bang di¢n diéu khién PLC S7-1200.

ngoéi cac thiét bi trén, mot bang di¢n diéu
khién su dung PLC S7-1200 duoc lap dat dé
giao tiép tin hiéu voi Driver JXC, Board
VCNOS8 chuyén do6i tin hiéu. Theo hinh 11.

MULTI-AXIS ELECTRIC ACTUATORS|
CONTROL MODEL

POWER SUPPLY

BANG PIEU KHIEN 7ap-
Mo Hinh Ung Dung
B6 Xy Lanh Pién
Pa Truc JXC73

Hinh 11. Bang diéu khién PLC S7-1200
3.2. Giao dién giam sat va diéu khién

Pé thuan tién trong van hanh va giam sat
hé thong, giao dién SCADA ciing duogc thiét ké.

Khi cho céc truc 1 va truc 2 chay theo néi
suy tuyén tinh s€ lam dau hut di chuyén trén quy
dao tam giac, giao dién SCADA vé ra dugc ket
qud van hanh nay trén hinh 12.

SUPERVISORY SCREEN

Hinh 12. Hién thi diéu khién noi suy
tuyén tinh

Khi cho céc truc 1 va truc 2 chay theo ndi
suy vong tron s& lam dau hut di chuyén trén quy
dao céc cung tron, giao dién SCADA vé ra dugc
két qua van hanh nay trén hinh 13.

SUPERVISORY SCREEN

seurcr sToe, IR
sTer vo. I

SYSTEM STATUS

09
e e®

$ l

'-ll

Hinh 13. Hién thi diéu khién néi suy duong tron
Khi thir nghiém nhén biét va sip xép san
pham vao céc vi tri trén mam xoay, giao di¢n

SCADA hién thi dugc hoat dong cua cac truc.

SUPERVISORY SCREEN

Hinh 14. Hién thj diéu khién vi tri
3.3. Két qua van hanh

Mo hinh dugc van hanh thr nghiém theo
nhleu ché d6 hoat dong khac nhau, dap © ing yéu
cau da dang trong cac Gmg dung di chuyén cic
truc theo quy dao xac dinh trudc.

- Piéu khién truc theo noi suy tuyén tinh:

Driver JXC gdi tin hiéu diéu khién cac truc
di chuyén theo mét duong thang tir vi tri hién
tai dén cac diém ké tiép theo toa do da cai dat
trudc. Moi Step thir i s& qui dinh toa do cac truc
tai diém th{r i twong tng. Cu thé gdm:

Step 0, cac truc & toa do (x=0,y=0). Tiép
theo & Step 1, cac truc sé di chuyén dén toa do
(10,10) véi tbe 6 100 mm/s. Tuong ty v6i Step
2, cac truc s& di chuyén dén toa d6 (110,55) theo
ché do ndi suy tuyén tinh. Step 3, céc truc sé& di
chuyén dén toa do (10,100). Step 4, cac truc sé&
di chuyén dén toa d6 (10,10).
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Vi cac toa do va ngi suy dat ¢ cac vi tri
theo Step 2, Step 3, Step 4 ta c6 thé tao ra quy
dao hinh tam gidc véi ché do ndi suy tuyén tinh.

- biéu khién truc theo ndi suy duong tron:

Noi suy duong tron van hanh dya trén viée
di chuyén dong thoi 2 truc x va y theo duong

Truc
3 oo tron c6 ban kinh va tim duogc xac dinh trudc do.
e H¢ thong s€ tu dong tinh toan va di€u khién cac
= £ 2 . X X N A .
2% truc dong co dé di chuyén dong thoi trén hai
H vopz. N <R <A < R ~ 3
e truc x va y sao cho diém diéu khién s€ di theo
- :' duong tron. Cai dat cac tham so theo Bang 4.
1 ‘: Y e ae IS N N
g : Bang 4. Cai dat tham s6 ndi suy duong tron
_E- --¥00 E Stepho.[Acs | | speea Postion | Acceleraton | Deceleration | [ areat | aeaz |
H ' [ [ s om | mms? | w2 | [ mom [ mm |
Vypa =0 Yy oy =Pmm/ s s 1 |ABS 100 0.00 3000 3000 [l 000 0.00
- - Truc x Axis2 | ABS 100 000 3000 3000 [ 000 000
< ~ N X ~ . 2 N d Axis 3 420 0.00 3000 3000 0 0.00 0.00
Hinh 15. Quy dao va toc do di chuyeén truc x va 'y s w o ow s o o o w
Axis 1 |ABS 100 3000 1000 1000 ] 000 000
. N i . Axis2 |ABS 100 10.00 1000 1000 0 0.00 .00
Thyc hién diéu khién trén cdc xy lanh dién = = = = = i —»
\ X \e - e 0 Axis 1 |CIRL 100 000 1000 1000 000 000
truc X va y, can cai dat tham so theo bang 3. Jrmz]ons
Axis 3 0.00 0.00 0.00
Y e ae e A z , s £ 2000 000 000
Bang 3. Cai dat tham s6 ndi suy tuyén tinh s [ W oo e oo
Axis2 |CIRR 0.00 0.00 .00
StepNo.|Axis | Movementmode |  Speed | Posion | Acceleration | Deceleration | PushingSelecton | Areat | Area2 | [aas3 | il 08 i
[ mms [ om [ mmse | mmse | [ | s 4 2000 000 .00
Axis 2 |ABS 100 0.00 3000 3000 0 0.00 0.00 ,( o ~ ,’\ . o~ N
= e T Két qua quy dao phoi hop gilia truc x va 'y
s es T — « w w  phuong phap ndi suy duong tron nhu hinh 17.
e s owl s am o
Axis 1 |LIN-A 100 11000 1000 1000 000 0.00 Ao Trucy
Axis 2 |LIN-A 55.00 0.00 0.00
ey T oo
Axis 1 |LIN-A 100 10.00 1000 1000 0.00 0.00 Step3
AXis2 [LINA 100.00 000 000 90mm
ey o oo
Axis 1 |LIN-A 100 10.00 1000 1000 0.00 0.00
a] T o —01

Két qua dat duoc trén cac truc x va y s& 1am
cho co cau di chuyén trén quy dao tam giac nhu
hinh 16.

Viéc tao sin toa do cac diém va ap dung ndi
suy tuyén tinh trén cac truc lam cho co ciu di
chuyén nhanh va chinh xac, xtr Iy don gian.

Hinh 16. Két qua noi suy tuyén tinh
truc x vay

20mm

10mm

Truc x
Cr >

Axis 1

Hinh 17. Quy dao dudng tron phdi hop
trucx vay
Tir diém gdc, co ciu di chuyén tuyén tinh
dén diém trén dudng tron, sau d6 di chuyén trén
cac dudng tron khac nhau. C6 thé chon lan luot
cac phuong phap ndi suy khi cdu hinh chuyén
dong theo ABS hay CR-L, CR-R. Viéc diéu
khién don gian, dap ing hé théng nhanh chéng.

Két qua dat dugc trén céc truc x va 'y sé tao
ra quy dao duong tron nhu hinh 18.
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Hinh 18. Két qua ndi suy dudng tron
trucxvay

- Dbiéu khién sap x€p san pham 1én 6 vi tri
trén mam xoay:

Pé phén loai san pham theo tic dong cam
bién, can thém mot cam bién dua tin hi¢u vé
PLC @é gia 1ap nhan dang tirng loai san pham.

Can cai dat tham s6 Driver dé di chuyén
cac truc theo yéu cau phan loai san pham. Cu
thé 1a di dén 6 vi tri gdp san pham rdi dit vao 6
vi tri trén mam xoay. Tham s cho 13 diém, bao
goém 1 diém Home va 6 diém gip san pham va
6 diém dat san pham. Theo bang 5.

Két qua 4p dung vao cac truc trén bang
thiét bi. Mdi 1an cam bién tac dong, truc x va y
s ph01 hop di chuyén dén mot vi tri tuong Gmg
dé lay san phim, sau do tlep tuc di chuyen dén
mot vi tri trén mam xoay dé dat san pham.

Hinh 19. Két qua sap xép san pham

Trong thir nghiém nay, téc d6 cac xy lanh
dién dugc chon thay ddi tir 100 mm/s 1én 300
mm/s thi hé théng van dép tng dugc. Tuy nhién
van c¢6 mot vai truong hop bi 1éch vi tri. Van dé
nay lién quan dén moment tai va téc do cia cac
dong co budc trong xy lanh dién, anh huong
truot budce trén truc dong co. Do do ddi véi cac
{mg dung tai 16n can dugc nghién ctru thém

Bang 5. Cai dit tham s sép xép san pha

Step MNo. | SAxis Mowerment mode | Spaed | Positicn | Acceleratiom | Deceleraton |
| s | e ] s = mumssaz
SAocis 1 SRS =200 [ W1 ] ZFoO0 0 FOo oo
Aol D Eat = —1 =0 (=] ==FOoOooO FOooOooa
= SAocis F Fat =1 =00 [ Bl Fooo Fooo
Soascis 4 SO . FoOoo Fooo
Axis 1| ABS BT EN=T=] ET-T ECET]
TN - =TT ] LT % 000 I0oo
Aals I P == ZF0O oy =FoOao0 FOooo
Shocis 4 == 0o .o Fooo Fo oo
et Fat=1=1 =200 5 00 OO0 FOooo
o [ois 2 | AES oo EEN-T] ELT-N-] Iooo
Axia T | ABS =TT ] LT % 000 I0oo
P =200 . =oOoo o oo
Shoxis 1 Fat=1=1 =00 So.00 Fooo Fooo
= Socis > Fat=1=1 =200 o O OO0 FOooo
Axis T ABS =T=T=] S0.o0 El=T=1:] Iooo
Aocis 4 20 [ =T Zooo0n I0 oo
Ascis 1 ey ==1 el mla ] TS .00 =FoOaoo Fooo
Soxcis X Fat=1=1 =00 S22 o0 Fooo Fooo
at Moacis JF Fat =11 =200 [=1s Ml FOoOO FOooo
s A 200 [= =T o000 Fo oo
Aoxis 1| ABS ELT=] ElNT:] ELEL F0oo
Aols 2 e ==1 i mle (s W lu ) =FoOoo Fo oo
= Aoxis F Fat=1=1 =00 12000 Fooo Fooo
Mg 4 =200 o O FOoOO FOooo
Axis 1| ABS F00 F5_00 Iooo IOao
Axis = | .AaBS =00 sz 00 Iooo FTooo
= SAxis 3 ~SAB= Foo MmM=Z0 00 I oo Fooo
SAxis 4 =0 o oo [ oo 2000
Fos 1| AaBs ELTE S0 .00 ELL1=] ELT=T=1
7 | oxis 2 | AaBsS F00 o_0o Iooo IOao
Axis = | .ABS =00 Aso0.00 SI00o Zooo
Sois 4 S0 o oo 3 00 SOoOoo
SAoxis 1 SBR= FOoOo TS5 o0 [ooo 2000
g |oxis 2 |AaBs =00 s2. 00 I oo =laTeTa]
Sxis 3| ABRS F00 48000 Iooo IOao
Aoxls 4 =00 .00 S 000 Zooo
SAocis 1 ~AB= FOoO0 S0 oo I oo Fooo
a SAxis 2 s BR= o0 o_oo [ oo 2000
Axis B | AaBS =00 Z20. 00 I oo =Xl
Auocis 4 So0 o_0o oo IDa0
Axis 1| AB= a0 75 00 ELLL) ET-T=T
Socis 2 ~AB= FoOo S=2 o0 I oD Eefinle =]
= SAoxis 2 s BR= o0 Z20 00 [ oo 2000
Socis 4 =0 O oD OO =000
Axis 1| ABRS 300 S0 00 ECEE] I0a0
v o= = |aBas =00 o_0o EY=T-1-] oo
Auxis F | ABRS IO Ioo. oo I oo ET-T-T-]
SAoxis 4 S0 O oo E=l=iel=] =000
sois 1 P =1 Foa 5 oo Iooo FOooo
Socis 2 Fal = F0o0 Sz a0 Ioo oo
S Socls 2 P == =00 Soo_oo I oo OO0
Sucis 4 =00 (==1=] Iooo EX=T~1-]
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4. KET LUAN

Mot nghién ctru thuc nghiém vé diéu khién
chinh xé&c vi tri cac truc xy lanh di¢én, theo
phuong phép ndi suy tuyén tinh va ndi suy
duong tron da duogc thuc hién. Bo diéu khién
1ap trinh PLC S7-1200 va bd xy lanh dién da
truc SMC JXC73 di duoc sir dung. Mot sb két
qua dat dugc nhu sau: cai dat, van hanh ndi suy
tuyén tinh va noi suy dudng tron cac truc x va
truc y. Ap dung cac phuwong phap noi suy vao
mo hinh sip xép san pham. Céc truc x va y phbi
hop di chuyén chinh xac, nhanh chong dén 6 vi
tri khac nhau dé gip san pham, sau d6 di chuyén
dén 6 vi tri khac tuong tmg dé sap dat san pham.
Giao di¢én SCADA ciling dugc thuc hi¢n lam
tang hiéu qua diéu khién va giam sat.

Két qua nghién ctru nay c6 thé van dung
trong mot s6 ing dung diéu khién vi tri thay thé
cho cac hé diéu khién chuyén dong phuc tap.
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ABSTRACT

Controlling mechanisms in an accuracy system has been
investigated in many recent studies. The coordination of
synchronous movements of many mechanisms in a system,
called ‘Motion Control’. This coordination creates a system that
moves smoothly with high speed and precision. Current control
systems use complex and high-cost equipment. In this study, a
simple solution for precise position control is presented, applying
interpolation methods on the JXC73 multi-axis cylinder set. The
PLC programming controller connected to the JXC73 controls
the electric cylinders by linear interpolation and circular
interpolation to accurately put the product into different
positions. Experimental results show that with shaft speeds
below 100 mm/s, complete accuracy is achieved. When the speed
increases higher, there will be some misalignment cases. In
addition, the SCADA interface is used to make controlling and
monitoring the model easier. Using the JXC73 multi-axis
controller simplifies the coordinated control of motion axes
without increasing errors, helping to reduce equipment usage
costs.
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