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UNG DUNG PLCVA PHAN MEM STEP 7 MICRO WIN
DE LAP TRINH VA MO PHONG HOAT DONG CUA MO HINH
TAY GAP SAN PHAM SU DUNG TRONG DAO TAO

USE PLCAND STEP 7 MICROWIN SOFTWARES TO PROGRAM AND SIMULATE THE OPERATION

OF THE PRODUCT GRABBER MODEL IN TRAINING

TOM TAT

Tay gdp san phdm la mdt yéu cau cdp thiét trong cong nghiép nham thay
thé cho con nqudi, dac biét la di chuyén san phdm t6i cac vi tri khac nhau. Da o
nhiéu mé hinh ¢6 thé di chuyén cac san pham t6i cac vi tri khac nhau véi cdc muc
dich sang trdi va phai hodc lén cao va ha xudng. Thiét ké va ting dung PLC
(Programmable logic control) @€ diéu khién md hinh tay gap san phdm la néi
dung chinh clia bai bao. Mé hinh bao gém khdi co khi va khdi diéu khién. D& lam
dugc cong viéc phic tap nay, nhom téc gia st dung mot hé thong nha phoi két
hop v6i dia quay va bon cam bién quang khac nhau. B x Iy tin hiéu diéu khién
clia tay gdp nay sit dung PLC 57-200 CPU 224 thudc ho PLC phd bién cda Siemens
vdi nhiéu tinh nang wu viét va gia thanh rat t6t. Mac du [a md hinh don gian
nhung no ¢4 thé cho phép nqudi hoc gidi quyét dugc mot s ndi dung vé diéu
khién tu dong. Day la mdt trong nhiing gidi phap quan trong nhdm nang cao
chat lugng dao tao.

Tir khéa: Diéu khién PLC, mé hinh tay gdp sdn phdm, md hinh dao tao.

ABSTRACT

Hand-held product is an urgent industrial requirement to replace the human
being, especially moving the product to different positions with the goals left
and right or up and down. The design and application of PLC (Programmable
logic control) to control hand-held model is the main content of the article.
Models include mechanical blocks and control blocks. To do this complicated
work, the authors use an embryo release system in combination with a rotating
disc and four different optical sensors. The controller of this hand-held signal
controller from PLC S7- 200 CPU 224 belongs to the popular PLC family with
many advanced features and very good price. Although it is a simple model, it
can allow learners to solve some content about automatic control. This is one of
the important solutions to improve the quality of training.

Keywords: PLC control, Models include mechanical blocks and control blocks.
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1. GIGI THIEU

Hién nay, tay gdp san phadm la mét cong doan dugc s
dung rat nhiéu trong thuc té san xuat. Khi ching ta st dung
truc ti€p con ngudi, cdng viéc nay yéu cau suic lao dong va
doi héi su tap trung cao va cé tinh lap lai nén ngudi thao
tac sé cam thady nham chan, kho dam bao dugc su chinh
xac trong céng viéc. Mat khac, co6 nhiing yéu cau dat vi tri
san pham vai yéu cau do chinh xac cao ma mét thudng khé
c6 thé kiém tra chinh xéac. Diéu nay dnh huéng truc tiép tdi
nang suat va chat lugng san phdm. Vi vay, hé théng tu
doéng gép san pham ra dsi da dan dap Ung dugc nhu cau
cap bach nay [1, 2].

CUng v&i muc tiéu dao dao ngudn nhan luc tu ddng hoa
chat lugng cao dap ung dugc coéng nghé 4.0, sinh vién ra
trudng khéng chi ndm ving ly thuyét ma con phai co ky
nang nghé nghiép tot, tu tin vé tay nghé. Vi vay, can phai
dau tu bé sung va hién dai héa cac thiét bj giang day .

Chuong trinh dao tao cadc nganh Céng nghé ky thuat va
tu déng hoa, nganh dién - dién t da cé nhiéu mén hoc
thudc linh vuc diéu khién tu déng héa nhu: Do ludng cdm
bién, diéu khién logic, 1ap trinh PLC... [3]. Do vay yéu ciu vé
thiét ké ché tao bd sung cdc mé hinh thuc hanh la rat can
thiét giup cho sinh vién c6 thé ti€p can kién thic mét cach
t6t nhat trong qua trinh hoc tap tai trudng. Mé hinh tay
gdp tuy khéng thé thay thé hoan toan viéc mua sam va
hién dai hoa thiét bi nhung van c6 thé ddm bao dugc yéu
cau phuc vu dao tao. K& qua nghién ctu la mot trong
nhiing gidi phap hiéu qua dé nang cao chat lugng dao tao,
nghién ctu khoa hoc.

Thiét k€ mé hinh tay gdp san pham dugc ciu thanh tu
nhing thiét bi, linh kién dién dién tl, co khi va khi nén, qua
trinh hoat dong rat quen thudc trong linh vuc san xuat. Khi
tim hiéu va van hanh hé théng gilp sinh vién c6 kién thic
can thiét dé thiét ké cac hé théng diéu khién tu dong hoa
trong thuc té san xuat tai cac cong ty xi nghiép. Gidp sinh
vién c6 diéu kién thuc tap trén mé hinh thuc, ti€ép can dugc
cac thiét bi cong nghiép hién dai: PLC, cdam bién... nang
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cao tdm hiéu biét, cling nhu tri thic vé qua trinh san xuét,
cac khau hoat déng cta hé théng gém dién - khi nén - dién
tlr - may tinh, gép phan phuc vu céng tac giang day cac bé
mén chuyén nganh: SCADA, Piéu khién khi nén, Lap trinh
PLC hay Ky thuat do ludng cam bién.

1

Hinh 1. Tay gap san pham
2. DONG LUC HOC TAY MAY

Xét phuong trinh déng luc hoc clia tay mdy 3 bac tu do
dugc dua ra trong hinh 1:

M(9)g+C(q, g+ G(q) = T (M

G day, (q,q,4) € R™ 1a vi tri, van tSc va gia tc cla
robot. M(q) € R"*™ la ma trdn khéi lugng suy rdng.
C(q,q) € R"*™ |a ma tran ly tam va Coriolis. G(q) € R™? la
mét véc t6 mo ta thanh phan trong lugng, T € R™?! [a mé
men diéu khién .

Dé thiét ké bo diéu khién ching ta dua ra mot s6 tinh
chéat cho (1) nhu sau:

Tinh chdt 1: Ma tran khdi lugng suy rong M (g) la moét
ma déi xting va xac dinh duong:

M(q) < mgl (2)

ddaym, > 0vamy € R

Tinh chdt 2: M(q) — 2C(q, §) la ma tran d6i xiing léch
cho véc ta x bat ky:

x"[M(q) - 2C(q, ®)]x =0 3)
Tinh chét 3: C(q, q)q, F(q) dugc giGi han theo:
IC(q, Dall < Cillall® (4)

& day Cy la hang s6 duong.
3. THIET KE KET CAU CUA MO HINH TAY GAP 3 KHOP
3.1. Yéu cau thiét ké

V&i muc tiéu la mo hinh thuc hanh phuc vu dao tao [4],
nén khong thé dap Ung dugc day di cac yéu cau trong
thuc t€ cling nhu céac diéu kién vé trong lugng san pham.
Tuy nhién, mé hinh thiét ké phai ddm bao mot s6 yéu cau
ky thuat chung nhu sau: M6 hinh co ban phai phu hop véi
nguyén ly gdp san pham trong thuc té. Lap rap, dau néi va
van hanh diéu khién dé dang. St dung cac vat tu, thiét bi,
linh kién thong dung dé dé dang thay thé sta chira. Dam
bao tinh thdm my va gon gang. Cac co cau truyén déng, két
néi phai dam béo cliing ving.
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3.2. Lua chon phuong an thiét ké

DE thiét k€ mo hinh, nhom tac gia st dung phan mém
CAD (Solidworks 2011) két hgp lua chon cac chi tiét may cé
san trén thi trudng dé thiét k& téng thé va xay dung cac
ban vé ché tao (theo TCVN). Do mé hinh cé kich thudc nhé,
két cdu dan gian va tai trong nhé nén nhom tac gia khéng
di tinh toan déng hoc; déng luc hoc va diéu kién bén cac
chi tiét [5].

St dung bo diéu khién PLC S7-200 CPU 224 va phan
mém STEP 7-MicroWIN dé 1ap trinh. Cdm bién quang duoc
cép tin hiéu dién dung dé phat hién phéi, cap tin hiéu dau
vao cho PLC diéu khién hoat dong dau ra ctia tram.

3.3. Xay dung mé hinh tay gap trén Solidworks 2011

Hinh 4. Khéi quay khdp thi 2, 3
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Hinh 5. M hinh tay gap hoan chinh
4. THIET KE HE THONG PIEU KHIEN
4.1. Nguyén ly hoat déng ctia tay gép

M& nguén khi nén, khéi déng PLC, két néi PC véi
PLC.Bam phim START dén xanh sang. Néu 6 bén trai tay
quay khéng cé phoi,cylinder 4-2 kep chat phéi & I6p thu 2,
cylinder 4-1 rat vé dé tha phoi xuéng & bén trai. Cylinder 4-
1 dubi ra @€ chan phoi, cylinder 4-2 rat vé va tha 16ng phoi
G 16p thd 2. Khi 6 bén trdi c6 phoi va 6 bén phai khéng c6
phoi, tay quay sé quay 6 bén trai qua vi tri 6 bén phai. Khi 6
bén phai c6 phoi, tay gap ha xuéng, tay gap kep chat, tay
gap rut lén, tay gap di ra, tay gap ha xuéng, tay gap mé kep,
tay gdp rut lén,tay gap rat vé, xa hét phoi ra thi dén bao
trang thai mau xanh tat va dén mau dé sang nhap nhay, tha
phoi vao dén xanh lai sang, dén do tat va hé théng tiép tuc
hoat déng binh thudng. Khi dang hoat déng, bam STOP
dén xanh tat, dén do6 sang, tram tu tri hoan tat céng viéc
hién hanh va tré vé vi tri ban dau.
4.2, So d6 hé théng truyén déng khi nén

t ¢ t t (<
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Hinh 6. Hé thdng diéu khién khi nén

B6 diéu khién PLC S7-200 CPU 224 c6 14 c6ng vao dinh
dia chi tir10.0 dén 10.7; tir 11.0 dé€n 11.5 va ¢6 10 cdng ra dinh
dia chi tlr Q0.0 dén Q0.7; Q1.0 dén Q1.
4.3. So do két néi bé diéu khién PLC va cac thiét bi
ngoai vi

Vi yéu cau cia mo hinh tac gia sir dung cac dia chi I/0
nhu bang 1 va so d6 dau ndi cac thiét bi dugc mé ta nhu
hinh 7.
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Bang 1. Dia chi I/0 st dung cho mé hinh

STT Ki hiéu Dia chi Mé ta
1 | m_bat M.0.0 Nt khéi dong hé thong
2 | MRES M0.1 Nt Reset
3 | Chvat 0.2 Cam bién phat hién vt
4 |cbtrai 0.3 Cam bién phat hién vat bén trai
5 | cbphai 10.4 (Cam bién phat hién vat bén phai
6 |xlduoi Q0.0 Xy lanh du6i
7 |xltren Q0.1 Xy lanh trén
8 |dia Q0.2 Dia quay
9 (kep Q0.3 Tay kep vat
10 | Taygapdira Q0.5 Taygdpdira
11 | Taygapdixuong Q0.4 Tay gdp di xudng
12 | Denxanh M0.2 Deén bao xanh
13 | Dendo M0.3 Dén bdo dé
1 o [
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Hinh 7. So d6 két ndi PLC vdi cac thiét bi ngoai vi
4.4. Luu d6 thuat toan
Luu d6 thuat toan diéu khién dugc thé hién trén hinh 8.

Hinh 8. Luu d6 thudt toan diéu khién
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4.5. Lap trinh diéu khién

Lap trinh PLC dugc thuc hién trén phan mém Step7 -
MicroWin tir may tinh va két néi véi bd diéu khién théng

qua céng truyén théng RS 485-232 (hinh 9).

w00 Mo 2
‘m_bat’ “deroanh”
I I
L 1

0o
“sheren”

-
g3
LSy
b |

Mll M12 M13
M21 M22 M23
M31 M32 M33

Cll C12 C13
C=

M=

Ca1 Gy Gy
C3; Gz Gy
My; = (m; +m, +my)lf + (m, + my)l3
+m;3l3 + 2(m, + m3)|;1, cos(qy)
+2m;l;1;5 cos(q, + q3) + 2msl,1;5 cos(qs)
M;, = (m, + m3)13 + m;l3

+(m; + m3)l;1;, cos(qy) + mzlyl; cos(q, + q3)

i +2myl1; cos(qs)
,?:_ - M;; = m3l§ + m;ly1;5 cos(q, + q3) + m3l,l; cos(qs)
- Mz1 = My,
- i Mzz = (mz + m3)1% + m31% + 2m31213 COS(q3)

M3 = msl3 + msl,l; cos(qs)
M, = msl3 + mgll; cos(q, + q3) + msl,l; cos(qs)
M3, = My3
Mj; = m;l3
C11 = —2(m; + m3)l41; sin(q,) g,
—2m3lyl3sin(q; + q3) (G2 + q3)
—2msl,l5 sin(qs) qs
Ci2 = —(m; + m3)l41; sin(qy) 4,
—m3lyl5 sin(q, + q3) (42) — 2msl,15 sin(q3) g5
—2msli13 sin(q; + q3)qs3

C13 = —mzlyl3sin(q;) 3 — m3lyl; sin(q, + q3)4s
— = Cyp = —(m; + my)l1; sin(q,) 4,
N . —mslyl3 sin(q; + q3) (92 + q3)
1::- — 2mgl,l3 sin(qs) 43
= o +(m; + m3)l41; sin(qz) (g2 + 41)
T +mslyl3 sin(q; +q3)(qz + 41 + q3)
= . Ca2 = —2m;lyl;5sin(qs3) 43
SIS Cz3 = —m3lyl3sin(qs) g5
";‘}"'Il"l'_m e . Cs; = —m3lyl3sin(qz + q3)(q2 + g3)
ol 28 = - —m3l,l5 sin(q;) 43
+mslyl3 sin(q; +q35)(qz + 41 + q3)
e %0, +msl,l5 sin(q; + q3)(292 + 41 + q3)
g c:‘:‘ﬁf‘:‘?‘“: C3, = mzlyl;3sin(qs) 4,
“EC_Timer_0_ C33=0;
Dz'lf' ’”n__' Trong d6, m;, m,, m5 la khéi lugng tay gap; 15,15,15 1a
chiéu dai tay gép; g = 10(m/s?) la gia t6c trong trusng.
‘w0 Céc théng s6 cu thé dugc dua ra nhu sau:
{s —

m; = 1,1 (kg), m; = 1,1 (kg), m3 = 0,5 (kg);

Hinh 9. Phdn mém 13p trinh va chuong trinh diéu khién l; =0,3 (m),l; = 0,3 (m),l3 = 0,1 (m);
5. MO PHONG TAY GAP TREN MATLAB SIMULINK

Trong phan nay, nhom tac gia mé phong hé théng diéu
khién cho tay may 3 bac tu do nhu hinh 1.
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= 74
Hinh 10. So d6 khdi tay gap trén Matlab Simulink

Sau khi qua trinh mé phdng két thic ta thu dugc cac két
qua nhu hinh 11 + 13,

50— [ aid
Robot1

sl |

0 1 2 3 4 5 6 T 8 8 w

Hinh 11. Dap ting gia tri thuc va dat cla khdp 1

q2d
Robol2

60— - —

o 1 2 3 4 5 L] T 8 2 10

Hinh 12. Ddp ting gid tri thuc va dat cta khép 2

120

qad
— Robot'3

100 F — = ———

0 1 2 3 4 -] (] 7 a8 ] 10

Hinh 13. Dap ting gia tri thuc va dat ctia khdp 3
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K&t qud md phoéng hinh 11 + 13 da khdng dinh tinh
dang dan cda thuat toan diéu khién gia tri dat va thuc bam
sat nhau nén c6 thé khang dinh rang bo diéu khién dua ra
da dat dugc yéu cau dat ra. K&t qua mé phéng kiém chiing
cho thay, thuat toan lam viéc 6n dinh khi diéu khién song
song ca luc va vi tri cho tay may va khac phuc t6t anh
hudng cla su tac déng khi cac tham s6 déng luc hoc cua
tay may thay d8i. Cac két quad mé phdng cho thay thuat
toan téng hop c6 kha ning lam viéc tét trong trudng hop
c6 dan hoi, ma sat, sy thay d6i mé men quén tinh va nhiéu
tai gay ra.

6. KET LUAN

Bai bao da thiét ké dugc két cau co khi cia mé hinh tay
gap, viét chuong trinh diéu khién Gng dung PLC S7-200
CPU 224 cho tay gdp san pham téi cac vi tri khac nhau.
Nhém nghién ctu da thuc hién mé phéng chuyén déng
cUa tay gap, két qua dat dugc nhu yéu cau dé ra. VSi muc
tiéu chinh 1a phuc vu dao tao, mé hinh dugc thiét ké don
gidn nhung d6 chinh xac cao va hoan toan dap Ung dugc
moét s6 ndi dung thuc hanh trong linh vuc diéu khién tu
déng. Pay la mét trong nhiing gidi phap hiéu qua dé nang
cao chat lugng dao tao, nghién ctiu khoa hoc trong diéu
kién hién nay. Huéng nghién ctu ti€p theo la thuc hién ché
tao tay gap trén thuc té, khao sat hoat dong va dua vao
gidng day.
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