Khoa Dién - Dién tir < HE THONG KHI NEN, THUY LUC

Bién soan: ThS. Nguyén Phuc Bdo

Chuong 4 CONG NGHE PIEU KHIEN PIEN — KHI NEN
4.1 Cac phan tu’ trong hé théng
4.1.1 Ciu triac hé théng diéu khién dién — khi nén
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Hinh 4.1 Hé thong dién — khi nén
Hé thdng diéu khién bang Dién- Khi nén (hinh 4.1) so vdi hé thdng diéu khién hoan
toan bang khi nén cé diém khac biét ca ban la: tin hiéu diéu khién 13 tin hiéu dién, theo
dd cac phéan tr dua tin hiéu, cac phan tir xr ly tin hiéu va cac van dao chiéu lam viéc
theo nguyén ly dién, dién - tir trudng.

4.1.2 Cac phan tu’ dua tin hiéu
1. NGt an. Hinh 4.2 trinh bay nguyén ly cdu tao, ky hiéu cita mot s6 dang nut an trong
mach dién.

2 4
@@ ——— Type of actuation |

(push-button) E_
Switching element e = A Connection
(normally-closed contact)

Connection
a) (normally-open contact)

‘ Ky hie?zu nut an | Ky hiéu nat an
thudng md (ON/START) F-- thudng déng E--
(OFF/STOP)

E-,,—ﬁ

4
b)NUt an tu gilt
Hinh 4.2 : a) nat an tu phuc hoi; b) nat an tu git
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2. Cong tac hanh trinh dién-ca (hinh 4.3)

1 _=-' L] -
2 i )
3 [
j 7
4 d : 3 — L.
| 9 il

Limit switch (unactuated and actuated position)

Compression spring (1) Normally open contacts (4) Contact pressure spring (7)
Housing (2) Nommally closed contacts (5) Contact blade (8)
Detent lever (3) Arched spring (8) Guide bolt (9)

Hinh 4.3

Ky hiéu trén so d6 mach diéu khién:

. |
Ti€p diém thudng mé 1513 Khi dugc tac dong 151{] 7

L

e N . N |
Tiép diém thudng dong 1517 Khi dugc tac dong 151 i \
| 1

Vi du vé nguyén tac tac dong theo hanh trinh clia c6ng tac hanh trinh dién ca (hinh 4.4)

stroke

- -
Hinh 4.4 |
@ Ve
P =N
Hinh 4.5 trinh bay mét hé sy 1 z 3 4
thong vdi mot xilanh kép e *
diéu khién bang dién — khi I
nén. Mach str dung hai STARTES, K ki ki
cong tac hanh trinh 152
dién- cd ( 1S1 va 1S2); ! 191
STOF |
152
K1 W1 $ ¥z E’_‘]-ﬁ
Hinh 4.5 Mach ¢ng dung céng tac hanh trinh Dg‘ ?

Bién soan: ThS. Nguyén Phuc Bdo
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3. Cong tac hanh trinh tr tiém can (Magnetic proximity switch), (hinh 4.6)

Mam cham |
winh clru J—— +24V 0 _ Py
5 S — l — |
—_— BN LE
——— I
BK r A
Ky hiéu
I ] “ Rtéi
Al — o BU
Fiston = — ~ |
w e -
Hinh 4.6

B tiép diém dugc lam bang vét liéu sat tir (Fe — Ni) va dudc dat trong 6ng chira
khi trg. Khi tiém can véi ti trudng cla nam cham vinh clru (hodc nam cham dién), cac
ti€p di€ém dugc tir hda va hit nhau (ti€p xic) cho dong dién c6 thé chay qua.

Vi tri 1&p dét thudng gdp (hinh 4.7)

\

Hinh 4.8 mo t& cach biéu dién cong tac hanh trinh tUr tiém can trén ky hiéu cua
xilanh ( 1B1; 1B2) va cach ndi cong tac trong mach dién diéu khién hé thdng. Cac rd le

dién tir KB1, KB2 ddng vai tro trung gian mang thong tin vé trang thai ctia cong tac
1B1, 1B2 tudng Ung.

—

STARTE S, K1 1Bf11 Tl im . K1 K17
o -

|
: ",

STOPE

kB2

ki1 KBr1] KBZ 1 $ YQDQ-$
: TUTT
o * *

T

Hinh 4.8 Vi du ('ng dung cdng tic tir tiém can
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4. Cac cam bién tiém can ( proximity sensors) ( hinh 4.9)

HM{1)

o 0 +24VD0
U I

BE (4]

— L Load

—" BU (3

& o awv

So dd mach dién

E

Sensor

sensor
Hinh 4.9 Vi du vé vi tri 1am viéc ciia cam bién tiém cén
va so d6 mach dién

a. Cam bién tiém can cam ung tu’'(Inductive proximity sensor) (hinh 4.10)

5 L7, QLAY il
- 1L Il

|
] DA

Al

al b)

Actuating element (1) Fesonant circuit coil (4)

High frequency magnetic field (21 Energy is drawvn from High frequency magnetic field (5)
Active surface (3)
a) Unactuated, b} Actuated

Hinh 4.10 Nguyén ly hoat déng va ky hiéu
trén sd d6 mach dién clia sensor cam Ung tu

Cac dac trung cd ban ciia mét cam bi€n cam (’ng tur:

- B6i tugng phat hién: Kim loai sat tur.

- Khoang cach phat hién: 0,8 — 10mm, ( loai cé d6 nhay cao nhat - max 250mm)

- bién ap cung cap: 10-30 VDC

- Dong dién cung cap ra tai: 75 - 400mA
Nguyén ly hoat dong:

Khi vat thé bang kim loai dudc dua vao ving tac dung cla sensor, dong dién
xody xuat hién trong vat th€, nd lam suy gidm ndng lugng cla bd tao dao
ddng(Oscillator). Diéu dé dan dén su thay ddi dong dién tiéu thu cia sensor. Nhu vay,
hai trang thai: suy giam va khong suy giam dong dién tiéu thu cla sensor dan dén
chuyén trang thai “cd” hay “khdng” bang muc xung dién ap ra.

Xem sd do nguyén ly mach dién t ciia cam bién cam Ung tu' (hinh 4.11)
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]

Y

-
g _ N [l o
[ - = - ] - o

| s \[ [ 1 ® 0

" I

1 2 3 4 5

Oscillator (1) Switching status display (&) Internal constant voltage supply (7)
Demodulatar (2) Outpul stage with protective circuit (5} Active zone (coil) (8)
Iriggering stage (3) Extermnal vollage (&) Sensor output (9)

Hinh 4.11 So d6 nguyén ly cia cam bién cam Ung tUr

b. Cam bién tiém can dién dung ( capacitive proximity sensor)

]
|
i
|
¥ i
a g Ll g | /"
Ky hiéu T~ i
1 2
Oscillator (1) Switching status display (&) Internal constant voltage supply (7)
Demodulator(2) Cutput stage with protective circuit (5] Active zone (capacitor) (8)
Triggering stage (3) External voltage () Switching output (9)

Hinh 4.12 Ki hiéu va sg d6 nguyén ly

Nguyén ly lam viéc (hinh 4.12):

- Cam bién dién dung phat hién dugc cac vat thé lam bang vat liéu bét ky

( kim loai, da, go , nuéc ...).

- Khi vat thé dugc dan vao ving tac dung ctia cdm bién, dién dung clia mot tu dién ( dugc
hinh thanh bai vat thé va ban cuc clia cdm bién) thay ddi. Pién dung nay tham gia trong
mot mach cong hudng RC cua cam bién. Trang thai cong hudng thay ddi dan den thay
doi dong dién tiéu thu ctia cam bién va tuong ('ng vdi “cd” hay “ khdng cd” vat thé
trong vung phat hién cta cam bién.
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¢. Cam bién tiém cdn guang (Optical proximity sensors) (hinh 4.13)

11

| 10 |9
AN &
2 . il
Ky hiéu
1

A

12

f

J‘L*S‘Zg:'*@p*[} & T:l T ® >
I':‘

— 1

1 [ 7 8
Cscillator (1) Switching status display (7)
Photoelectric emitter (2] Cutput stagewith protective circuit (8]
Photoelectric receiver (3) External voltage (9]

Pream plifier (&) Internal constant voltage supply (10)
Logic operation (5] Cptical switching distance (11}
Fulse /level comerter (5) Switch output (13)

Hinh 4.13 Ki hiéu va sa dd nguyén li
Nguyén ly lam viéc :

BO phan phat sé phat di tia hdng ngoai bang di6t phat quang, khi gap vat chan,
tia hong ngoai sé phan hdi lai bd phan nhan. Nhu vay & bé phan nhan, tia hdng ngoai
phan hoi la tin hiéu kich thich tao nén tin hiéu ra.

Tuy theo cach thiét Iap vi tri cia bé phan phat va bd phan nhan, ngudi ta chia
cam bién quang thanh 2 loai chinh

- Cam bién quang phan hdi (hinh 4.14a)
- Cam bién quang mét chiéu (hinh 4.14 b)

Hinh 4.14 s dung cdm bién quang
5. Bd chuyén dai tin hiéu khi nén- tin hiéu dién (hinh 4.15)

Hinh 4.15 —
—
14 14
unactuated actuated
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Khi 4p sudt khi nén vao clra 14 vuct gid tri dat, bd ti€p diém chuyén mach chuyén
trang thai mach dién. Mach (tng dung (hinh 4.16), ti€p diém cua bd chuyén doi nay
dugc gui vao mach dién nhu hinh vé.

STARTE S K ‘_\ - ki 7
4

7[5
Hinh 4.16 4l
6. BO chuyén dbi ap suét — dién van ndng(hinh 4.17)
. . Ong lwon séng L3 xo
Pneumatic-electrical converter \
e N 7 o
l’\ | Cam bien dién
T
= A ALAA ©
= AVALVIAVALVARVARY i
[y 3y
Cwe ngudn va
m_p‘ Ky higu cla phan 13p
trang mach khi nén Mouyen I hoat Jdng
o o Ky hidu ciia phin
s % " |ap trong mach dign
Hinh 4.17

Nguyén ly lam viéc:

- Chirc ndng chuyén daéi tin hiéu khi nén ( ap sudt du) — dién. )

Khi c¢dng P; dudc ndi véi diém cb dp sudt , cdng P, dé théng vai khi quyén. Ap
suat P; dugc dua vao ong lugn séng va gay lén luc tac dung cung vdi luc dan héi cua 1o
xo |én mdt day dng khién cho khodng cach gay hiéu (g dién dung thay déi. Nhiém vu
cla cam bién dién dung la tao ra tin hiéu dién dang tuong tu hodc nhi phan dua ra
ngoai. Cé thé dat dugc gia tri tdc ddng theo y mubn théng qua luc dan hdi cia 10 xo.
Nguyén ly lam viéc nay cling dudc dung dé giai thich tuong tu’ cho hai chlic ndng dudi
day:

- Chirc nang chuyén dai tin hiéu khi nén ( 4p sudt chan khdéng) — dién.Khi P, ndi
véi diém co ap sudt chan khdng, cong Py d€ thdng vdi khi quyén.
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- Chirc ndng chuyén dai tin hiéu khi nén (d6 chénh léch ap suét ) — dién.Khi ca
hai cdng Py, P, dudc ndi vdi hai diém cd ap sudt khac nhau, hiéu P;-P, s& dugc kiém
soat.

Vi du (ng dung bd chuyén ddi ap suét khi nén — dién FESTO — ARL-2N-PEV,cac théng
sO ki thuat:

P, 0.25/8bar

P, -0.2/-0.8bar

AP= P;-P, -0.95/8bar
Tan s6 dong mé 70Hz

Dong dién 400mA L i’ . ? |E
swRiE) L R o K1 Kz,
'y | L) o=
—
/ stk o
B e ] W2y
4| [z " Cna Rl vas $evas:
¥1 I?':\ "T\‘I ¥2 o IT
I - -

51|73 . 0
P Ty
® b. Mach dién

a.Mach khi nén
Hinh 4.18

4.1.3 Phan tu xua’' ly tin hiéu
Céac phan tr x Ii tin hiéu dugc dung trong hé diéu khién dién- khi nén rét da dang, vi
du nhu cac mach dién tir, may tinh so6... tuy nhién trong nhiéu truéng hgp don gian
chung ta dung Rale dién tir (Relay)

1. Rd le dién tir (hinh 4.19)

Return spring 12 16 72 24
Relay coil a1 | | K1 l:::l
AW Armature AT K}’/ hléu
i i '

Sd d6 nguyén ly cla relay

Coil core

Insulation

Contact

Nguyén ly cau tao cla relay

Hinh 4.19
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2. Rd le thai gian
Rale thdi gian con goi la cac bd dinh thai (Timer) thuc hién bang khi nén da dugc trinh
bay & chuong 3. Trong ciu tric hé diéu khién bang dién- khi nén, ngudi ta cd thé sir
dung cac timer thuc hién bang dién tlr, dién tr hay két hgp cac linh kién dién tr vdi
role dién tlr, dudi déy trinh bay hai ki€u rdle thdi gian loai nay:

Hinh 4.20 la rdle tré dong ( Delay ON)

+
SEY
0 Time response with delay-on E:%j (_\I (_\F
| T gE=—
KT KT 1 Ki higu trén so db
R[] RT LTS (_\]' KTy 4 —1 l machdign
— Hinh 4.20

So dd nguyén |y cia DELAY ON

Hinh 4.21 biéu dién rdle tré ngét ( Delay OFF)
+

T
SEY
D Time response with delay-off
=l
%—‘ 5 * )Aﬁl ﬁ'
HQ- =T 1 T KT . T \
= L= ' Ki higu trén so d8
0 — — I mach dién
Al f——

So dd nguyén Iy cla DELAY OFF
Hinh 4.21
4.1.4 Nguon cung cap

Trong thuc t€, phan I6n cac phan tlr dién- khi nén trong hé thong dudc ché tao vdi
nguon cung cap la nguén mot chiéu cé dién ap 24V (hinh 4.22)

Lo
T
L 1 r L
| ! ! |

ol i~ i T
B II | @_} 11 gj‘ 1
~ 1 ! | | =
AL — ! T! T | o
Lol Transt F " Stabil ]
i | ransrormer | ReFtlflef I tabilizer |
i

Hinh 4.22
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4.2 Mgt sé'cau tric diéu khién dién — khi nén
4.2.1 Cich biéu dién so dé hé théng (hinh 4.23)

i

1V1 A .

Signal flow

1‘”'7_3 IM\I K1

ov

Hinh 4.23

Hinh 4.23 md ta so do hé théng diéu khién dién — khi nén. Trong dd, phan mach luc
khi nén: thudng bao gom mach cung cap, dao chiéu va khong ché luu lugng khi nén
cho co cdu chdp hanh, dugc thiét ké tucng tu nhu hé thdng diéu khién bang khi nén.
Con d6i v&i mach diéu khién dugc quy udc vé tir trén xubng theo th(r tu: I6p dua tin
hiéu vao; I8p x{r ly tin hiéu va dudi cung la I8p tin hiéu ra ( cac cudn day dién tur cla

van dao chiéu).

4.2.2 Diéu khién truc tiép

Signal
input

Signal
processing

Signal
output

Signal flow

v

Khi an nit S1, dong dién chay truc ti€p qua cudn day dién tir 1Y1 cla van, tac
dung dién - tr Iam chuyén mach van khi nén 1V1, nguén khi nén chay tir 1 qua 2 cung
cap cho Xilanh 1A. Khi th6i an nat S1, dong dién qua 1Y1 khong ton tai, van 1V1 trd vé
trang thai ban dau von co (hinh 4.24)

+24Y 3
A e
Hinh 4.24 V1
=T\, i [73-X
1¥1 ] lT
1
’ ov
4.2.3 Diéu khién gian tiép 1 2
Téc ddng diéu khién gian tiép e
thong qua ra le dién tir K1 1 13
I 51E--\ K1\
14 14
V1 r - 1
— a7] m73-X
i [\ Rw ;
5 3
Hinh 4.25 biéu khién gian tié€p Al oV o
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4.2.4 Mach tu’ duy tri

1V1

4 2

[ 1
I

==l

] 3
1

+24V

ov

[y

+24V

s1E--\

ki ]

K1

s2f--

K1

1v1 E/:l-ﬁg
ov

2

S1E--\ K1 K1
14 24

s2f--

K1

§

3

11 l:/j-fg

r

2

Mach khi nén by
2

3
Mach diéu khién tu duy tri-

= EX 8 o P .
Mach diéu khién tu duy tri- ngat troi( Dominant reset)

khdai tao troi( Dominant set)

Hinh 4.26 Mach tu duy tri
4.2.5 Diéu khién tu déng theo hanh trinh (hinh 4.27)

R 1 z 3
182
STARTE K1 K1

|
Hinh 4.27 ? A

Z
3

An n(t khéi dong (START), 1o le K1 téc dong va tur duy tri béng tiép diém K1(cdt 2); tiép diém thuding
md K1 ( adt 3) déng lai Ap ngudn cho cudn déy dién tir 1Y1 d€ mé van dao chiéu 1V1 ( khi nén 1>4)
d&y can piston di ra. Khi ra dén vi trf mong mudn (nai dat cdng tic hanh trinh 1S2), 1S2 bi tie dong, tiép
diém 1S2 trong mach diéu khién ngdt mach clia K1, van 1V1 tré vé trang théi ban dau ( 1->2), piston i
Vvé. Mach diéu khién dling cho phép dua can piston Ui Vé tir bét ki vi tri nao khi 8h ndt STOP.

4.2.6 Diéu khién theo hanh trinh va ap suét
Mach diéu khién hinh 4.28a dudc thiét k& véi cac chl y sau day:

- Do van 1V1 la van 5/2 —xung nén khong can thiét phai dung mach tu duy tri;

- 1B1 la cbng tac chuyén ddi ap sudt-dién: gdm mach khi nén ndi vao dudng éng
cung cap khi nén cho xi lanh va mach dién néi trong mach diéu khién;

- Cong tdc 1B2 la cong tac tu tiém can;

- Cac cong tac 1B1 va 1B2 hodc phai nhg hai rc le K2 va K3 lam trung gian ( nhu
trong hinh 4.28a) hodc ndi ndi ti€p qua K2 nhu trong hinh 4.28b dé thoa man diéu
kién: piston chi dugc diéu khién Ui v& khi théa man dong thdi hai yéu t6 vira dat ap
suat nén can thiét ( quy dinh bdi 1B1) vira dat hanh trinh quy dinh bgi 1B2.
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Hinh 4.28b

4.2.7 Diéu khién theo hanh trinh va thoi gian

I 1 z 3 i

o > > > &>

t [ |

STARTE 4] K1
152 182 _ - =
a
1A STOPE
TY1| g 7

171 KT
5 3
1
K1 KT 5] m%ﬁ'

Hinh 4.29

Hinh 4.29 trinh bay s d6 diéu khién hé théng, vi du nhu cé yéu ciu khi can piston ra
hét hanh trinh, can thiét phai luu lai mot thdi gian nao dé réi tu dong lui vé. Vi trong
truyén dong khi nén, toc d6 ca cau chap hanh thudng phu thubc vao nhiéu yéu t6 va vi
vay khd duy tri 6n dinh nén thudng ap dung diéu khién theo thdi gian tai cac diém ding

4.2.8 Diéu khién theo cau tric ting dién
Phuong phap thiét k€ mach diéu khién dién-khi nén theo tang cling dugc xay
dung dua trén nhitng nguyén tdc da néu nhu d6i vdi thiét ké diéu khién bang khi nén
theo tang. Cau trdc mach hé thdng dudc chia thanh hai phan cg ban : mach hé thong
khi nén va mach diéu khién ( nhu da trinh bay trén hinh 4.23). Thiét k& ciu tric diéu
khién theo tang dugc thuc hién trong mach dién, vi vy cac phan tir chuyén déi tang sé
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la cac role dién tir va cac tin hiéu diéu khién dang s6 1a nhitng tin hiéu dién ap hay
dong dién. Tuy nhién hoan toan cd thé ap dung cho cac cdng cu Iap trinh khac nhu PLC
hay vi diéu khién.
Cu thé, cb thé tém tat lai cac budc nhu sau:

Budc 1: Lap sc do hanh trinh budc
Budc 2: Phan chia tang
Budc 3: Chon van dao chiéu va cac phan ti khi nén dé thiét k&€ mach khi nén.
Budc 4: Thiét k& tang diéu khi€n, gdbm céc phan tir chinh yéu:

- Phan tir chuyén tang la cac rd le dién tur, s6 rdle dién tir danh cho chuyén tang
bang n-1 (n: s6 tang).

- 56 tin hiéu chuyén tang bang s8 tang. AN : 2
- C4c tin hiéu con lai khéng tham gia chuyén 1 L $
tang s& nam trong tang va dung dé diéu khién KIw s w7
truc ti€p van dao chiéu trong budc thuc hién. E1
Hinh 4.30 biéu dién mach diéu khién 2 tang (Line v D
1, Line 2). - -
Ra le K1 lam nhiém vu chuyén tang; E2 4

Céc tin hiéu chuyén tang gom E; thiét Iap
tang 1; E; danh thiét lap tang 2

k1]

7 o
o

+24%

Hinh 3.30 Mach diéu khién 2 tang

oo i LD
=
—o—ip h
m

K2 K2 K2 K1
‘J 2| B| 2 Hinh 4.31 bi€u dién mach diéu khién 3
s 3| 3

tang (Line 1, Line 2 va Line 3).

Céc rd le K1, K2 Iam nhiém vu chuyén
tang;

Céc tin hiéu chuyén tang: E; thiét 1ap
tang 1; E; thiét lap tang 2 va E; - tang 3.

1 2
K1 1
E2
W2

E1
K1 C
o

il

Hinh 4.31 Mach diéu khién 3 tang
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Tuong tu, tao ra n tang dién thi dung n-1 rdle diéu khién (hinh 4.32)

s2ay 2 3
l l 15
KN KA
4 5 p M 7
E1 l l
E2 H2‘_\I Kzl g 7 . TR
¥ ¥K3 \ ] ] 10 .
En E3 % K3 } T I
Eneny, Kty RO Kfn-ﬂtlg
&
] A
w c c| £E| o
E | | | j.

Hinh 4.32 Mach diéu khién n tang

Cac vi du:

1. Thiét k& theo tang dién- khi nén cho hé thdng hai xi lanh hoat ddng theo biéu do
hanh trinh budc nhu hinh VE.

151 152 251 257 s1(p)
. ;
1 2 3 4 5=1
. 182
" / ‘ ‘
o w4
, 4 5, 181
,f_\,1 1 {1 N
1248 1 2 3 4 5 2‘{"' ‘ QSE
C e & o : ) i
- Tang 11 0 —- ~
S][_T “ T [Tangl | 281
M i e, | R
g Ki | Tangl | Tangll
BT
: Biém chuyﬁ:n téng I--= 1l
E2 =252
) ' e
252 Il
152 51
2A+ 24
K1|:l:| ‘f1|:f’»$ 3 . g ¥z $’ Téng | Téng I
N . . : i s 1A | 1A
i
oz Hinh 4.33

Bidm khii ddng ting |
El= 51. 151
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Trong vi du nay, role K; dam nhiém chuyén tang. Cac tin hiéu chuyén tng dugc cap tur
cum (S171S1) va cong tac hanh trinh 2S2. Cac tin hiéu dugc cap tir 1S2 (thudc tang I)
va 2S1(thudc tang II) dung cho diéu khién truc ti€p Y3 va Y2 ( hinh 4.33).

2. Thiét k& theo tang dién-khi nén cho hé thdng cd bi€u d6 hanh trinh budc cho trong
hinh 4.34.

Nhén thay rang hé thdng khi nén hoan toan tuong tu nhu déi vdi vi du 1. Tuy nhién, dé
nhén dudc bi€u dd chuyén déng hoan toan khdng tuong tu, chdc chdn phan mach diéu
khién sé phai dugc thiét k& theo ciu tric khac. Mach diéu khién dugc thiét ké& theo 2
ting nhu hinh 4.34. Tin hiéu chuyén ting gom: E; = 1S2 ; E,=2S2. Cum tin hiéu khdi
dong chu trinh: (5;72S1) dugc dat trong tang II

1 152 2 3 4 5=1 Térg |
| St : :
1A D Bidm
iEm P
' 181 chuyén ting Il - | 1A- 2A+ u:hge:nztg;g -l
0 Ei= 182 ™~y =
282
1 1A+
2A
0 . . o
Tang Il Bigm khni ding
251 [(51.251)
«—— >
11 I 11
+24OV . . : ® TangII
155 T T TTE”'IQ I y
, 152% K i Ki l
r
S1E
Yd isz ff 191 51

e s o e s A A a5

Hinh 4.34

wr-J|_-"_

4.2.9 Diéu khién theo cdu tric nhip

Nguyén tc thuc hién cla diéu khién theo nhip la cac budc thuc hién Iénh xay
ra tuan tu. C6 nghia la khi cac Iénh trong mot nhip thuc hién xong, thi sé thong bao
cho nhip ti€p theo , dong thdi sé xoa Iénh nhip thuc hién trudc do .

1. Chuén bij cho nhip tiép theo;

2. Xoa cac lénh cua nhip trudc do;

3. Thuc hién 1énh cla tin hiéu diéu khién;
Hinh 4.35 biéu dién chudi diéu khién gébm 4 nhip thuc hién theo nguyén tic trén. Cac
tin hiéu diéu khién Al...A4 dugc thiét 1ap s& dam nhiém 3 nhiém vu, vi du nhu Al:
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diéu khién van dao chiéu nao dd; xda trang thai cua nhip th& 4 bang tin hiéu Z1;
chu&n bi thiét I4p nhip th{ 2 khi c6 tin hiéu diéu khién X1.

A 21

E Yo

AnT

ALd

b

I

R
Hinh 4.35 o b
Lénh khéi dang e %7
Mach logic cha chudi digu khién nhip
S SET, B RESET
¥1,%2,. %4, . |4 cac
tin hiéu digu khign
Vi'du ung dung:
Thiét bi khoan cé biéu d6 hanh trinh budc cho trén hinh 4.36
Bang mé ta cac budc thuyc hién:
Nhip 1 2 3 4 s1(]
Xilanh A+ B+ B- A-
Tin hiéu diéu khién SET~1S1 | 1S2 252 251 1 - 2 3 4 =1
Tin hiéu diéu khién van Y1 Y3 | v4 | Y2 - 152
151 152 252 1A / ‘ |
i J ' 121
| —_
o o] | || A
. 251
Pl
Y 1 3 3 4 5 6 7 8 8 o 11 12 13 14
YRR 1 IR
151 { K1 K1W K2 sz K3 K3 ke K1 Kz ] K4
Ke 1523, 2523, 2@1
W L L L
SETE RESETE &
KD s koo KDY,
.
2 7 ka F k4 7 K17
K1 k2 K3 K4 1] 1 Y3 E) V2
s W S S uD o ke kAl kA o
i . . . o o . . .
| | | | |
AN i AL
o 0 ] Hinh43s
11 12 13 14 i1
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4.3 Cac bai tap ung dung

4.3.1 Thiét k& hé thdng diéu khién dién-khi nén
theo yéu ciu cho theo bi€u d6 hanh trinh budc

%) o
(hinh vé bén) .
- Hé théng cb thé diéu khién bang tay M (Manual) 1 2 3=
1
1A N
0

hodc diéu khién tu dong A ( Automation)

- Gia tri ap suat can diéu chinh va thdi gian t
tuy chon theo yéu cau cong nghé .

Tuy y lua chon ciu tric diéu khién.

151
4.3.2 Thiét bi phan phéi phdi vat liéu , sc dd cdng nghé va biéu dd hanh trinh budc cho
trén hinh vé:

153(}
1 F =1
L&}
1 ——132.
t
1A 2
N 151
1
24
[a]
Hé diéu kién: 5S¢ d6 cong nghe Biéu db trang thai

+ Thdi gian t; dugc hiéu chinh du cho hai khoi vat liéu Ian qua vung chan; thgi gian t;
dugc hiéu chinh theo yéu cau vé kich thudc va so6 lugng phoi can cap.
+ Céc diéu kién khac dugc mé ta trén biéu do hanh trinh budc.
+ C6 thé lam viéc tu ddng nhiéu chu trinh khi duing mét cdng tic
+ Toc do ra vao cua cac piston can dugc diéu chinh nhu nhau.
Nhiém vu:
* Thiét ké hé théng diéu khién bang dién- khi nén ( Tim ra ciu tric diéu khién phu hop
nhat)
Lap bang ké cac phan tir dudc st dung trong sg do:

Phan tur Chu giai

4.3.3 Thiét bi ép co khd cho gia stic, s6 d6 cdng nghé va biéu d6 hanh trinh budc cho
trén hinh trang sau.
Hé diéu kién cho trén biéu dd
Nhiém vu:
* Thiét k€ hé théng diéu khién bang dién- khi nén (tly chon ciu trdc diéu khién).
Lap bang ké cac phan tir dudc st dung trong sc do:

Phan tur Chu giai
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153](D
2A <
1 2 3 4=1
.| 4 [182] <
1A 7
0
@ 151
N e — 1 2s1}F
L 2A
0

4.3.4 Thiét bi nap ph?)“i cho may ca’haser mo ta trén hinh vé. Chi tiét can gia cong
dugc dat vao gia kep phdi hgp bdi cac xilanh 2A, 1A va dugc dua vao vi tri gia cong.
Thdi gian t, can cho gia cdng, khi gia cdng xong, 1A rat vé - chi tiét dugc van chuyén
ra khoi vi tri gia cong b&i mét khau khac. Khi 1A da rat vé vi tri ban dau, 2A sé dugc
dua ra vi tri san sang.

SUr dung cac cong tac tlr truGng khong tiém can gan trén xilanh.

Thiét k& hé thdng Dién- Khi nén (tuy chon ciu tric diéu khién)
Lap bang ké cac phan tr dudc s dung trong sc do:

Phan t&r Chu giai
s
1 2 3 4=
ow1 5
[
1 1B2
1A
o 181
. 282
2A
0
~ '___r"'ff-’f- t; = 0,55 v&ivan x& nhanh
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4.3.5 Piéu khién mét cylinder cé biéu d6 hanh trinh budc nhu hinh vé

18433 )
‘\1 2 3 4 5 2 n—J

1

| s
1A 152 182 | 182 [ i |
m \ f
X \
181 181 181
t=56s !
o -1

Hé diéu kién: Nhu cho trén biéu d6 ( Khi cdp ngudn khi nén, trang thai cla piston
tuang ing mdc 1 — déy cling la trang thai két thic mdt chu trinh diéu khién)
- Yéu cau cong nghé:
Hanh trinh di ra va di vé can cé diéu chinh toc do. S6 hanh trinh qua lai cua piston tuy
thudc vao khoang thgi gian dat.
- Nhiém vu:
* Chon c4u trdc diéu khién theo nhip thiét ké hé théng diéu khién bang dién - khi nén
Lap bang ké cac phan tr dugc sir dung trong sc do:
Phan tur Chu giai

4.3.6 S do cong nghé thiét bi khoan cho trén hinh vé bén
Hé diéu kién:
Sau khi chi tiét can khoan dugc ddt ddng vi tri, piston
dan tién bau khoan da rut 1én vi tri cao nhét (xac dinh
béng cam bién 1S1) hanh trinh dan tién khoan bét dau
khi an nut 1S4. Khoang cach dan nhanh (khéng han ché
luu luvgng ) dudc xac dinh bang 1S2.
DPoan hanh trinh khoan can c6 kha ndng diéu chinh
t8c d6. Hanh trinh rdt 1én can phai rét nhanh dé
tang nang suat san xuat.
Yéu cau céng nghé:
Hanh trinh di ra cla piston dudc chia thanh hai giai doan véi yéu cau khac nhau vé toc
do hanh trinh.
Hanh trinh rat vé can cd téc d6 16n nhat cb thé
Nhiém vu:
* Thiét 1ap bi€u dd hanh trinh budc clia Xilanh
* Thiét ké hé théng diéu khién bang dién — khi nén, si dung cac céng téc tir trudng
tiém cén gan trén xilanh (tim cdu tric diéu khién phu hgp nhét)

7 151

Dan nhanh

152 -¥ Rit nhanh

Khoan

153-

Lap bang ké cac phan tr dudc s dung trong sc do:
Phan tur Chu giai

4.3.7 Thiét bi udn (hinh vé trang sau). Tam kim loai X dugc dua vao bang tay. Bang
mot ndt &n START, xilanh 1A ra kep chit. Luc kep dudc kiém soat bang phan tir ap
sudt. Tin hiéu do nd cung cdp dung dé diéu khién cho 2A di ra u6n so bd dé& tdm kim
loai cong mot gdc 90° va tu rat vé. 2A vé dén vi tri cudi cling, mét tin hiéu tir cam
bién vi tri s& diéu khién cho 3A thuc hién
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cdng doan udn cudi cung. Két thdc cong doan udn, mét tin hiéu ti phan ti ap suat nira
sé diéu khién dong thai cho ca 3A va 1A r(t vé. San pham dugc |dy ra bang tay.

1A+ 2A+ 2A- 3A+ 1A-
3A-

Nhiém vu:
* Thiét 1ap bi€u d6 hanh trinh budc clia hé théng
* Thiét ké hé théng diéu khién bang dién — khi nén (tu’ chon c3u trdc diéu khién )

Lap bang ké cac phan tr dudc s dung trong sc do:
Phan tur Chu giai

4.3.8 Thiét bi lam sach chi tiét sau gia cdng. Chi tiét can lam sach dugc van chuyén
theo bang tai W dudc xilanh 1A ddy vao gid van chuyén X, xilanh 2A kep, xilanh 3A day
vao bubng lam sach Y, xi lanh 4A day ra béng tai van chuyén di hudng Z.

Bi€u dd hanh trinh budc nhu hinh vé.

Hay chon ciu tric diéu khién dién-khi nén dé thiét k& hé théng.

Lap bang ké cac phan tr ducc sir dung trong sc do:

Phan tur Chu giai
181
1 2 3 4 5 G 7 8=1
N s
1A 152
1S1
o
ov1
1 %
2A
251
o 4
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352
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0 3s1
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