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Bién soan: ThS. Nguyén Phuc Bdo

Chuong 2 CAC PHAN TU CUA HE THONG KHI NEN
2.1 Khoi nguén khi nen.
Trong cong nghiép, tuy theo quy mo san xuat, ngudi ta thudng xay dung mot vai tram
khi nén phuc vu san xuat vdi cac muc dich khac nhau.
Yéu cau t6i thiéu, khi nén ciing phai dugc xtr ly s bd dam bao cac tiéu chuan:

- Ap suét 6n dinh;

-Khéva

- Khdng lan bui ban
Céc tiéu chudn nay mdi chi dap 'ng cac yéu cau chung va dugc dung trong cac cong
viéc nhu’ [am sach méi trudng, san phdm, bom hai...

P& mot hé thdng khi nén 1am viéc bén viing, lién tuc va tin cdy, ngudn khi nén
can phai dudc tdng cudng 6n dinh vé dp suét, phun dau bdi tran cho cac phéan tu diéu
khién, co cdu chdp hanh...

P& dat dudc cac yéu cau trén, mot tram ngudn khi nén can dugc trang bi mot
loat cac phan tir ndi ti€p nhau tU thiét bi loc khong khi dau vao dén khi nén du tiéu
chun cung cép cho hé tiéu thu, thudng bao gém cac thiét bi dugc md ta bang ky hiéu
thé hién trén so dd nhu trén hinh 2.1

Energy Supply
May nén khi cd thé tich hanh trinh khéng ddi

Compressor with constant displacementvalums

Binh tich ap

Preumatic reservoir

Ky hiéu ngudn khi nén

Pressure source

Maintenance

Bd loc hoi nwérc Filter

Bdtra dau Lubricator

v an diéu chinh 4p sudt cd clra tran
Pressure regulating valve with relief port, adjusta ble
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Combined Symbols

— Air service unit Consisting of
Compressed air filter,
Pressure regulatingvakes,
Pressure gauge and
compressed air lubnrcator

Simplified represenlation
of a service unit

Hinh 2.1 Ky hiéu cac phén tr co ban ctia mot khoi nguén khi nén
2.1.1 May nén khi
Viéc luva chon may nén khi dua theo yéu cau vé ap suat lam viéc clia cac cc cau chap
hanh (Xilanh, dong cg, giac hit...va dugc lua chon theo yéu cau cong nghé) va cac yéu
cau khac nhu kich thudc, trong lugng, mirc do gay ti€éng 6n cla may nén khi.
1. M3y nén kiéu Piston (Hinh 2.2) :
- MOt cap: ap suat xap xi 600kPa= 6 bar
- Hai c8p: ap sudt xap xi 1500kPa= 15bar. C4 thé thiét k€ dén 4 cap, P=250bar



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

Bién soan: ThS. Nguyén Phuc Bdo

Luu lugng xap xi 10m3/min. Lam viéc theo nguyén Iy thay déi thé tich. Piston di xudng
s€ hut khéng khi vao qua van hiat. Bén hanh trinh piston di Ién, van hit bi dong lai, van
day dugc ma dé nén khdng khi vao binh tich ap. Moi vong quay s& gom mét ky hit va
mot ky nen. piston compressor
single stage

Refrigeration

WARAVAA

Hinh 2.2 A

Luu lugng cdia may nén khi tinh cho mét cdp dudgc ap dung theo cong thirc:
Q= v.n = [m?/vdng].[ vong/phit] = [m?/phdt] hay [m?/min]
trong dd, v: thé tich hanh trinh cia buéng hut ( tinh cho mét chu trinh hay mét vong
quay); n: s6 vong quay moi phut.

DE nang cao hiéu suat nén, & may nén nhiéu cap,
khi nén dugc lam mat trudc khi vao cap nén ti€p theo.

e —

2. M3y nén kiéu canh gat (Hinh 2.3):

- MOt cap: ap suat xap xi 400kPa= 4bar

- Hai cap: ap suat xap xi 800kPa = 8bar N
Lam viéc theo nguyén ly thay déi thé tich

Luu lugng thé tich Q, ty Ié thuén vdéi: o

Pubding kinh stator, s& canh va do rong canh gat, Sliding vane compressor
do 1&ch tdm va toc do quay rotor. (Rotary compressor)

. , P P Hinh 2.3
3. May nen khi kiéu truc vit (Hinh 2.4):
Lam viéc theo nguyén ly thay déi thé tich

Ap su&t I6n, xap xi 10bar {

Luu lugng ty |é thuan vdi toc d6 quay,

chiéu dai truc vit. 1
Hinh 2.4

4. M3y nén khi kiéu ly tdm (Hinh 2.5):

(May nén ki€u huGng kinh )lam viéc theo nguyén Iy ddng néng
Ap suat kha I8n, xap xi 1000kPa=10bar

Luu lugng ty 1€ vdi toc dd quay, s6 canh va dién tich canh.
5, M3y nén khi kiéu hudng truc (Hinh 2.6):

Screw compressor

Lam viéc theo nguyén ly déng nang )
Ap suat xap xi 600kPa=6bar Hinh 2.5

Luu lugng cling ty 1€ vdi toc d6 quay, dudng '
kinh budng hut, s6 canh va dién tich canh

I sl=i
Hinh 2.6 ?C\j

Axial compressor - -

Radial —flow compressor
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2.1.2 Thiét bi xi Iy khi nén
Cac giai doan xt ly khi nén:
- Loc thé: 1am mét so bd dé tach chat ban, bui; ti€p tuc vao binh ngung tu dé€ tach hoi
nuac.
- S&y khd: Ung dung qud trinh vat ly hodc qué trinh hod hoc.
- Loc tinh: Dung bo loc va cum bao duGng
1. S8y khé bang qud trinh hoa hoc (hinh 2.7)
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6. Niré&c ngrng

Binh
ngLeng tu

Chét lam lanh ~

( Cachaon didxit 15ng) =
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Hinh 2.8 Thiét bi say kho bang Hinh 2.7 Thiét bi sy kho bang

qua trinh vat ly qua trinh hoa hoc

Hinh 2.7 khi nén dugc dua qua tang chat lam khé (vi du mudi NaCl), tai day, hai
nudc chira trong khéng khi s& dugc trao ddi véi chat lam khd va dong lai thanh chét
ldng chay xudng budng chilra nudc ngung va dugc thao ra ngoai. Phuong phap nay co
chi phi vdn hanh cao, thudng xuyén phai thay thé&, bd sung chat Iam khd, tuy nhién 13p
dat dan gian, khong yéu cau ngudn nang lugng tur bén ngoai.

2. BS loc va sdy khé ung dung qua trinh vat ly (Hinh 2.8)

Nguyén ly hoat dong: khi nén tir may nén khi qua bd phén trao déi nhiét. Tai
day dong khi nén vao dang néng sé& dudc lam lanh nhd trao déi nhiét véi dong khi di ra
da dugc say kho va lam lanh. Nhu vay, tai khau nay : khi nén vao dudc lam mat, khi
nén di ra dugc sudi am. MGt phan haoi nudc trong khi nén vao dudc ngung tu rgi xudng
binh ngung.

Sau khi dugc lam lanh sG bd, dong khi nén tiép tuc di vao bd trao ddi nhiét vdi
chat lam lanh trong thiét bi lam lanh. Tai day, dong khi nén dugc lam lanh dén nhiét do
héa suong ( khoang +2°C), cac giot suong ngung tu tiép tuc rai xudng binh ngung th hai.

Thiét bi ('ng dung cong nghé nay lam viéc chdc chan, chi phi van hanh thap.

3. B6 diéu hod phuc vu ( AIR SERVICE EQUIPMENTS)

BO diéu hoa phuc vu dudc 1ap dat ndi ti€p vGi ngudn khi nén thong thudng,
nham cung cap ngudn khi nén chat lugng cao va bd sung chirc ndng cung cap dau boi
tradn va bao quan cac phan tir cia hé thong khi nén, hinh dang bén ngoai va ky hiéu
trén so d6 cia mot bd diéu hoa phuc vu nhu trén hinh 2.9, gom:

- B0 loc hai nudc

- Van diéu chinh ap suat

- Bong ho chi thi

- B6 tra dau bao quan

TTTIT

May lam lanh g ——
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Wille Baffle

Ky??wiéu ngan

Filter

Condensate

Filter bowl

-

Drain screw
Hinh 2.9 B¢ di€u hoa phuc vu va ky hiéu trén so do
Hinh 2.10 B0 loc hoi nudc

+ B0 loc khi nén (Compressed air Filter) (Hinh 2.10)

Nguyén ly loc: Khi nén tao chuyén ddng xody va qua dugc phan tur loc cd
kich thudc 10 tir 5um dén 70um tuy theo yéu cau. Hai nudc bi phan tir loc ngan
lai, roi xuéng coc loc va dugc xa ra ngoai.

+ Van diéu chinh dp suat co clra xa tran (Pressure regulating valve with relief port) (Hinh 2.11)

Chirc ndng: duy tri &p sudt Iam viéc & dau ra khdéng déi trong pham vi rong,
khong phu thudc vao su dao dong ap suat & mang cung cap khi nén dau vao va
mUc tiéu thu khi nén & dau ra. Diéu kién can la ap suat I16i vao P1 lubn phai cao
hon ap suat lam viéc P2 can cho cg cau chap hanh.

Nguyén ly lam viéc:

Khi &p suét vao P16n dinh, ap suét ra P2 bang vai ap sudt dat, van diéu chinh
ap suat & trang thai cho khi nén di qua van chinh (7) huéng tur P; dén P2. Gia sur
P, tdng Ién, vi du do tai trong cla xilanh, dém (3) cla van xa (6) bi day cong
khi€n khi nén qua van xa ra ngoai qua khe hep (1) — lam giam P,, dong thdi 10 xo
(4) day dém ddng van chinh khdng cho 4p suét déi ngugc vé phia nguén P,

(1). Khe thoat khi ra ngoai ~
(2). LO xo dat ap suat P,

(3). Dém clia van xa

(4). Lo xo déng van chinh
(5). Vit dat ap suat dau ra P,
(6). Van xa tran

(7). Van chinh

P1

7 bz _
4 ) Khi P > P
Khi P14 = Pz va &n dinh R

Hinh 2.11. B6 diéu chinh ap suét

10
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+ B0 tra dau bao quan Vit chinh lLrgng déu
Khi nén d& dugc loc sach bui ban va hai nudc, 9 cap
tuy nhién dé€ cung cdp cho hé thng diéu khién
khi nén, dong khi nén con phai c6 chirc ndng van
chuy&n mét lugng dau c6 d6 nhét thap dé bao v an mét chiu
quan, boi tron cac bd phan bang kim loai, cac chi
ti€t gdy ma sat nham chdng mai mon, chdng ri,
ket. D& dat dugc diéu do, ngudi ta thudng dlng
mot thiét bi tra dau lam viéc theo nguyén tac co
ban cia mot 6ng Venturi, nguyén ly lam viéc:

Hinh 2.12 m6 ta nguyén ly cau tao cua bd tra dau,
khi ludng khi nén co ap suat chay qua khe hep, ndi
dat miéng 6ng Venturi, ap suat trong 6ng tut xudng
mUc chan khong khién cho dau tir coc dugc hat 1én Hinh 2.12 B6 tra diu bao quan
miéng Ong va rai xuéng budng dau réi bi luéng khi
nén cd téc do cao phan chia thanh nhirng hat nhd nhu sugng mu cudn theo dong khi
nén boi tran, bao quan cac phan t cia hé thong.

2.1.3 Phan phéi khi nén y

Hinh 2.13 mo6 ta mot hé thong phéan phoi khi nén. Hé thong 6ng dan thudng dudc dat
dbc theo hudng cung cap khi nén, véi d6 doc tur 1-2%.

Bufing déu

Gng Venturi

B4 dic1-2%

Binh apdanh
cho hé thdng

Compressor oL A
& Sérvice unit B thist b
tigu thu

Einh ap trung gian
@D Binh 4p v
\_,—rré i an x@ e "W an xa nwac

Hinh 2.13 M6t hé théng phan phdi khi nén

Budng kinh cua dng dan dugc Iua chon phu thudc vao yéu cau vé ton that 4p sust trén
dudng dan tinh tir ngudn dén nai tiéu thu, theo tiéu chudn khdng vuct quéa 0,1 bar.
Cd sd lua chon:
- Luu lugng can thiét
- B0 dai dudng dan
- T6n thét ap sudt cho phép
- Ap suat van hanh 3
- S8 diém can kiém tra luu lugng trén dudng dan
2.2 Cac co cau chap hanh (working elements)
T6ng quat:
Cac co cdu chap hanh cd chirc ndng bién dbi ndng lugng dudc tich Iy trong khi nén
thanh déng n&ng. Cu thé cung cip cac chuyén dong:
- Chuyén déng thang:
+ Xilanh tac dung dan ( Single acting Cylinder)
+ Xilanh tac dung kép ( Double acting cylinders)
- Chuyén dbng quay:
+ Dong cd khi nén (Air Motors)
+ Xilanh quay (Rotary Cylinders)
- Glac hut
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Endposition

1. Xilanh tac dung dgn: Cenr Eront

* Nguyén tac hoat dong: (Hinh 2.14)
- Khi nén chi dugc str dung dé sinh cong & mét phia
ctia Piston ( nhip lam viéc).
- Piston IUi vé bang Iuc bat lai ctia 10 xo hay cla
lurc tir bén ngoai ( nhip Ui v&). ﬂw| 2 ﬁ“‘

- Xilanh c& mot cong cap ngudn, mot 16 thodt khi. ‘ I

- Diéu khién hoat dong clia xilanh don bang van 3/2 )
* NgUYén W Cé,u tao: i Single- aftmp cgl:nder .
Cac dang: Hinh 2.14 Hoat dong cua Xilanh don

- Xilanh kiéu piston va va ky hiéu trén s¢ do( Hinh 2.15)
- Xilanh ki€éu mang

DE&m giam chén

Map d chiulwc
Bearing cap

CAn pittdng

Piston rod

Hinh 2.15

Sealingring Exhaust porl

Ctlra ngudn hanh xilanh © Ga thodt khi
Supply port Cylinder bamel

Double-acting cylinder

2. Xilanh tac dung kép
* Nguyén tdc hoat dong: (Hinh 2.16)
- Khi nén dugc str dung dé sinh cong & hai phia cta Piston.

- Xilanh ¢4 hai clra cap ngudn. >

- Diéu khién hoat dong ctia xilanh kép bang van cetract Advance
4/2, 5/2 hodc 5/3. . .
* Nguyén ly ciu tao: P Hinh2.16

Cac dang:

- Xilanh kép cé can piston mot phia: Do dién tich cta hai mat Piston khac nhau
nén luc tdc dung trén can Piston cling khac nhau ( luc ddy I6n hon luc kéo). Hai dang
xilanh kép cé can piston mot phia thudng gap:

+ Xilanh kép khong c6é dém giam chan ( Hinh 2.17)

‘E\flindnr barrel

Hinh 2.17 Xilanh kép khong
c6 dém giam chan

=

Ky higu trén so dd

Bearing cap

Piston Piston red

End cap

+ Xilanh kép cé dém giam chan diéu chinh dugc( Hinh 2.18)

Adjustable end . Adjustable end
position cushioning Cylinder barrel | position cushioning

Piston seal Guide bush

Hinh 2.18

scraper ring

Piston Seal Bearing cap
Piston rod
End cap Cushioning piston
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- Xilanh kép cé can piston hai phia ( goi la xilanh dong bd) ( hinh 2.19), vi dién tich hai
mat piston bang nhau nén luc tac dung sinh ra cling bang nhau.

T
= 7} : :

KY hiéu trén so dd

Hinh 2.19
3. Xilanh quay
Diéu khién bang van 4/2; 5/2 hay 5/3

Xi lanh quay
Hinh 2.20

Can Piston c6 thanh rang truyén dong téi banh rang quay, goc quay
0- 360° , mémen khoang 0,5Nm dén 20Nm & ap suat van hanh 6bar, tuy thuéc dudng
kinh ctia Piston (hinh 2.20).

Ki€u truyén dong xoay (Hinh 2.21):

Diéu khién bang van 4/2; 5/2 hay 5/3.

Goc xoay 0-270°

Mémen: khoang 0,5Nm dén 20Nm & 4p suét Ky hiéu
van hanh 6bar va phu thudc vao kich .

thudc clia canh gat. Hinh 221

chiéu quay, diéu khién bdng van 4/2; 5/2 hay 5/3

4. DOng cd khi nén:
Pong co cb thé quay tron lién tuc co thé dao @: P
Hinh 2.22 la nguyén ly cau tao clia mot dong co {-'/

ki€u canh gat. Ky hiéu |

5. Giac hut: ‘

MGt vong 16m béng cao su cd thé treo mot  Hinh 2.22 -

vat bang suirc hat khi nén.

Khi cé khi nén thdi tir 2 sang 3, miéng hat 1 sé Pdng cd khi nén kiéu canh gat

tao chan khong cho giac hat.
Hinh 2.23 m6 ta mét b van - 3
va giac hat véi mach khi nén E &
Ung dung. @ 1

-

'

Hinh 2.23

Yan hit chéan khdng
Giac hit (Yacuum suction nozzle)

(Sucken) Mach khi nén dung giac hat

13
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2.3 Cac van diéu khién dao chiéu (Directional control valve) théng dung
2.3.1 Quy udc ky hiéu cdc van diéu khién dao chiéu trén so do hé théng khi nen.
1. Quy udc biéu dién cac cong vao/ra, cac vi tri chuyén trang thai:

Number of ports
ﬂ— Number of switching positions

2/2-way valve, normally open position

TR

3/2-way valve, normally closed position

-
(=]
w

3/2-way valve, normally open position

fx

4/2-way valve
flow from 1 = 2 and from 4 = 3

5/2-way valve
flow from 12> 2 andfrom 4 2> 5

=
[T =

5/3-way valve, mid-position closed

wn

3
1

Trong dd, ky hiéu cdc cong vao/ra dudc biéu dién béng cac con s, quy udc:
- s8 1 1a cdng ngudn (P);
- S8 2 va s6 4 1a cac cong cap khi nén dén co cdu chdp hanh;
- S8 3 hodc 3 va 5 la cac cdng xa khi truc tiép ra ngoai mdi trudng ( chi
y: khi can gidm tiéng 6n, ngudi ta I3p vao cac cong xa cac 6ng gidm thanh)

2. Quy udc biéu dién cac dang tac dong diéu khién van:
Manual actuation NGt An I:E (]:[
‘Tac déno band tay

- C&n keo %[ . ., — Direct pneumatic actuation
Pneumatic actuation Tac ddng trwec tigp bang khi nén
. Tac ddng hang khi nen

- Cankeéo |

cocikchan —Indirect pneumatic actuation,

piloted .
Tac dong gian tiep gua van phu tre

- Ban dap ?:[

Mechanical actuation
Tac dfing bing cor khi

i

Selenoid actuation —Single-solenoid operation
P 4c dd 5 & L Lure dién tlr & it phia
- Tiép xic biing Tac dong hang lec dien . = oL

banh 1an — Double-solencid operation EC[ :IE
Lirc dién tir cho cd hai phia

- Chi tac dang
miit chigu Combined a}ctuation — Double solenoid valve,
R Tac dfng tong hop piloted, with manual override %ZI: :IE
- Tac déng bang
16 %0 ]/VV\

3. Mot s6 ky hiéu day du cua van dao chiéu (hinh 2.24)

2

2 El 2
[ EN = \i Z]W”
1 | 5 3
a1 1
2 4 2 " 2
12 I m 1
14 12
1 i
e 1 = 5 1 3

Hinh 2.24
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Trong dd, quy udc biéu dién cac tin hiéu diéu khién bang céc con so:
- S6 12 Ia tin hiéu diéu khién m& van dé khi nén tir cra 1 > clra 2
- Tuong tu s6 14 13 tin hiéu diéu khién ma van dé khi nén tir cira 1 > cira 4
- 56 10 cd y nghia la tin hiéu khda dudng ngudn 1 (P) danh cho van cé mot cla ra.
- S8 91 diém ngudn khi nén ma van phu trg

Vi du vé hoat dong cla van va xilanh ( hinh 2.25)

Hinh 2.25

| 1/

;Q E;

4. Nguyén ly cd ban (rng dung trong van dién tu:
Nhu da néu trong muc 2 trén day, cac van dao chiéu
dudc diéu khién bdi luc tadc ddng: bang tay, bang tiép xuc §
cd khi, bang Iuc sinh ra bdi khi nén va bang luc dién tur. )
DE hiéu rd hon vé luc dién tir ’ng dung trong cac van dién
tur, chdng ta (hinh 2.26).
Khi dong dién chay qua cudn day (Coil winding),
trong nd xuat hién mot tur trudng. TU trudng sinh luc
dién tir tac dong Ién 16i (Core) bang vat liéu
sat t mém (Soft iron), kéo I6i vao long cudn day.
L6i tir dugc gén vdi cac co cdu déng - md truc ti€p van
dao chiéu hoac gian ti€p qua van phu trg.
D0 I6n cua luc dién tir phu thudc vao: Y1 E},J%i
- S6 vong day cua cudn day Ki higu van dign t trén so dé
- Cudng dd dong dién chay qua cudn day
- Kich thirc hgp ly cta cudn day
2.3.2 Nguyén ly cdu tao va hoat dong cua cdc van dao chiéu
1.Van 2/2
- Van 2/2 c6 hai c6ng vao(1)/ra(2), hai trang thai,
van 2/2 c6 thé st dung lam khéa ON/OFF déng/
ma nguodn khi nén hodc ré mach khi nén.
- Van 2/2 c6 thé dugdc ché tao diéu khién bang
tay, bang ti€p xuc cad khi, bang khi nén hay
dién- khi nén.
Hinh 2.27 mé ta ky hiéu va kiéu dang clua
mot khoa déng /ma bang tay, dung van 2/2
Hinh 2.28 m6 ta mét van 2/2 dién tu thudng dong

1

Coil winding

Hinh 2.26

Hinh 2.27

Koy higu trén so dd

Hinh 2.28

Chua co dang dign Ca dong dién
digu khign diéu khién 15
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2.Van 3/2

Van 3/2 ¢d 3 cbng lam viéc ( vao(1), ra(2) va céng xa(3)) va hai trang thai.

Cac van 3/2 dugc ché tao rat da dang va Ung dung ciing rat phong pha (hinh 2.29 mé
ta mot sd phan tr ’ng dung van 3/2.). Dang tac dong cé thé bang tay; bang ti€p xic
cd khi; bang khi nén hay bang dién tir & mdt phia hodc ca hai phia . Cac van diéu khién
bang khi nén hay bang dién tir ca hai phia c6 déc tinh nhu mdt phan tir chuyén mach
¢ nhé trang thai ( Flip-Flop) hay con goi la van xung.

o e
‘
1 3

Céng tic hanh trinh khi nén
tac dang bang tiep »ic co khi
ot wan phu tror

an dao chigu 3/2 digu khién bang dign or

\an déo chigu 3/2 didu khign bang khi nén

Hinh 2.29

- Hinh 2.30a trinh bay ky hiéu, nguyén ly cau tao, nguyén ly lam viéc cia mét van dao
chiéu 3/2 diéu khién bang khi nén cé:
+ M@t trang thai én dinh( thudng déng) thiét

lap bai 10 xo hoi.

+ M6t trang thai dugc thiét 1ap va gb_mm o
ton tai cung vdi tin hiéu diéu v *{M

khién (12) 1 1
Hinh 2.30a
= | 3 3
2 2| => 2 | €&
& r Laxo hi 1 6 1
Hinh 2.30b
Trang thai thuéng dang Trang thai ma khi

ca tin higu didu khién 12

Chd y: P& c6 mét van dao chiéu 3/2 diéu khién ca hai phia — van xung, ngudi ta
chi can thdo b 16 xo hdi va thay vao dé mét khoang diéu khién bang khi nén (10) co
chirc ndng giéng nhu' khoang diéu khién (12), ki hiéu cta van nay nhu trén hinh 2.30b.
- Hinh 2.31 mo0 ta nguyén ly cau tao va nguyén ly lam viéc cia mét van 3/2 dién tir
diéu khién gian tiép thdng qua van phu trg (Pilot control valve) va co thé diéu khién
bang tay tac dong Ién van phu trg. Van phu trg Ia van trung gian dé diéu khién van
chinh, véi y nghia 1a gidm thiéu cdng suét tin hiéu diéu khién.
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| ;
1 3

Ki higu trén so do

Hinh 2.31

Tin higu diéu khién
la déng dién duwa vao
cudn day cla van phu tro

!

“an phu trgr chuyén trang thai
béi lec dién tiy

)

‘an chinh chuyén trang thai
B&i khi nén do van phu tre
cung cap

Hinh 2.32

Trong cac hé théng khi nén hién dai sir dung cic bd diéu khién dién tur, tin hiéu diéu
khién thudng cé cong suét nho vi vdy ngudi ta thudng st dung dién — khi nén vdi van
phu trg

3.Van4/2

Van 4/2 c6 4 cdng lam viéc (vao(1), ra (2,4) va chung mdt cdng xa (3)), hai
trang thai. Van 4/2 dugc ghép bdi hai van 3/2 trong mot vo: mot thudng déng, mét
thudng ma.

Van 4/2 ciing cd thé diéu khién bang co khi, bang khi nén hay dién mét phia
hodc ca hai phia. Cac van diéu khién bang khi nén hay dién ca hai phia cling cé dic
di€ém nhu mét phan tir nhé hai trang thai.

Van 4/2 dugc st dung lam van dao chiéu xilanh kép hodc dong ca.

Hinh 2.33 biéu dién ky hiéu, nguyén ly cdu tao va hoat dong clia mét van 4/2
diéu khién bang khi nén ca hai phia

4 2

14, 12
= e

1 3

Ki higu trén so dd

Hinh 2.33
4. Van 5/2 14 1 12 -
Van 5/2 c6 5 c6ng lam viéc( vao(1), ra (2, 4) va hai clra xa riéng cho moi trang
thai (3,5), cd hai trang thai.

17
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Van 5/2 ciing cd thé diéu khién bang co khi, bang khi nén hay dién mét phia
hodc ca hai phia. Cac van diéu khién bang khi nén hay dién ca hai phia c6 ddc diém
nhu cac van da gidi thiéu- la mot phan tir nhé hai trang thai.

Van 5/2 dung lam van do chiéu diéu khién xilanh tac dung kép, dong co.

- Hinh 2.34a biéu dién ky hiéu, nguyén ly cdu tao va hoat déng ciia mdt van 5/2 xung
diéu khién bang khi nén, trang thai 6n dinh hién ¢ dugc thiét 1ap bai tin hiéu 12

L — P I LI
Hinh 2.34a (19 o B 2
DReaEnee]

14 5 4 1 2 3 12
- Hinh 2.34b la trang thai 6n dinh dugc thiét 1ap lai bai tin hiéu 14

m e~ om~ W a2
Hinh 2.34b IO 12

14 5 4 1 2 3

Vi du vé (ng dung van dao chiéu 5/2 — xung (Hinh 2.35).

Hinh 2.35

[\ MWW =1\

1 ¥3 RE

- Van 5/2 dién tu:
Céc van dao chiéu 5/2 dién tir diéu khién gian ti€p qua van phu trg dugc sir dung rong
rai cho diéu khién dao chiéu xilanh kép, dong cg.

+ Hinh 2.36 trinh bay mét van dién tir 5/2 c6 trang thai 6n dinh thiét Iap béng 10
x0 hoi v&i nguon khi nén ho trg Idy chung tir nguon (1), trang thai con lai ( 12>4) dudc
diéu khién bdi tin hiéu 14. Béc biét han, ngudn khi nén cho van phu trg cd thé Idy tir
nguon chung (1) hodc tir nguén ngoai (clra 84).

Hinh 2.36

: - 4 g2
LA S o 0
B 1| i

20000 e
B4 & &K 1 2 3

a4 M N
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+ Van dién tUr 5/2 xung dugc trinh bay trén hinh 2.37

; _JJ

' 'il_llrll]

LTINS
|
l- ol 1 12
a 5T Ve
l —
12
84 &5 4 1 2 3 82

Trang thai &n dinh dweorc thidt 1&p béi tin higu diéu khign 12

Hinh 2.37

8 5 4 1 2 3 82
Trang thai &n dinh dwec thigt 13p b&i tin higu didu khién 14

5.van5/3

Van 5/3 ¢6 3 trang thai, trong do trang thai trung gian ( mid — position) 1a trang thai én
dinh va ludn dugc thiét 18p bai cac 10 xo hdi khi khdng cd bat ky mét tin hiéu diéu khién
nao. Ngudi ta thudng goi dé la trang thai khong. Hai trang thai con lai sé dugc thiét lap
va cung ton tai bdi hai tin hiéu diéu khién tuong ('ng nhu ddi véi van 5/2 diéu khién
mot phia.

Ngoai chirc nang dao chiéu cd cau chap hanh, cac van 5/3 khac nhau bdi trang
thai khong va vi vay dudc lua chon vi nhitng muc dich s dung khac nhau:

+ van 5/3 trén hinh 2.38a: trang thai khong cla van thich hgp véi yéu cau hédm
dung cén piston cua xilanh J bat ky vi tri’ ndo trén doan tac dung cua no. Tuy nhién,
diém dirng chinh xac con phu thudc vao nhiéu yéu t8, nhu tai trong, ap suét, tinh nén
dugc cua khi nén...

Goi tén la van 5/3 cd vi tri trung gian khoa.

Ld xo thigt 14p
trang thai khdng

ta

0 -
T

L — o — o A ]
[T 1 1
UiUlsh |

!'I]l’[llltl[r

14 5 2 3 12

+ Van 5/3 trén hinh 2.38b. trang thai khong ctia van mé ngudn cho hai clra ra

cung cap khi nén cho ca hai phia cta piston cua xilanh, goi la van 5/3 cd vi tri trung

gian ap luc. Né thich hgp véi yéu cau duy tri chuyén dong cham cua can piston vé phia
CO dién tich tac dung nho hon.

Hinh 2.38a

] = Ll L
|l||-|||—| |||—|m—|||||—||-

‘-'ill]il_[lfl'““‘“

14

Hinh 2.38b

+ Van 5/3 trén hinh 2.38c: trang thai khong cua van xa nguén cho cho ca hai
phia cia piston cua xilanh, goi la van 5/3 cé vi tri trung gian xa. N6 thich hgp vdi yéu
cau tha tu do cho cdn piston va co thé di chuyén né theo y mudn bang ngoai Ic.
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inh 2.38¢ |l|]-|||-m_—-'|||;|||‘-—_|:|‘-ll-ﬂwr!ll 14 I P
" ""l’mllllirrmmﬂ' A

2 3 12

Van dién tir 5/3 ciling c6 nguyén tdc cdu tao va hoat ddong nhu cac van dién tir da gidi
thiéu. Hinh 2.39 trinh bay mot van dién tu 5/3.

& 2

Wbl Fie anp

- - HE, B FH
;T||-" - - -;I.
myafagalayey -
B4 5 4 1 2 3 M2 Hinh 2.39

2.4 Céc van diéu khién luu luong
2.4.1 Van mot chiéu ( Non- Return Valve)
* Chi cho dong khi nén chay theo mot hudng khi luc do khi nén gay ra I6n han
luc 10 xo(Hinh 2.40)

—OWWA

ky higu trén so dd

Hinh 2.40

Non — Return Valve

2.4.2 Van xa nhanh

T6c dd cua Piston cla Xilanh cd thé dugc tdng dén cuc dai co thé khi lam giam
thiéu su can trg dong chay ctia dong khi xa. Khi cd van xa nhanh, khi xa trong bubng
xilanh khong chay qua van dao chiéu ma xa ra moi truéng dé dang hon qua van “xa
nhanh”.

Nguyén ly lam viéc cla van xa nhanh dugc mo ta trén hinh (2.41).

- Khi dan nguon, ap suat P; > P, nén clra 3 bi déng lai va khi nén cung cap cho tai
qua clra 2.

- Khi ap sudt P; < P, van xa nhanh sé tu dong déng ctfa 1 va m@ clra 3 tao nén
dudng xa gan nhat va qua trinh xa nhanh han ( xem vi du &ng dung hinh 2. 42)

3 l

Quick Exhaust Valve

Khi van xa nhanh dan ngudn (1-2) Khi xa nhanh (qua 2-3)

Hinh 2.41
20
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Hinh 2.42 Ung dung van xa nhanh

2.4.3 Van tiét luu hai chiéu va van tiét luu mot chiéu (Flow Control Valve and One —
Way Flow Control Valve)

Co caudidu
chinh

Co chu diéu

chinh + —IET
N Ki higu Ki higu
‘an tiét L
e o es
Hinh 2.43 Chisw) - g Chiéu b do
HEt Iueul -
Wan mit chigu
‘an tigt luu hai chigu “an tiét ey mat chidu

Van tiét luu dugc st dung véi muc dich diéu chinh toc do cla cd cau chap hanh. Trong
thuc t€, thudng cé yéu cau khac nhau vé téc do dbi véi cac hanh trinh clia co cau chap
hanh nham dap (rng vé cong nghé va nang suat.

Vi vay van tiét luu hai chiéu it dugc si dung doc lap ma thudng dugc st dung kem
theo véi van mét chiéu hodc dugc ché tao tich hgp trong cing mdt vo dé c6 mét tiét

luu mot chiéu ( hinh 2.43).
= ==
(o o oK [N

Hai truGng hgp ng dung van
tiét luu mot chiéu:
a)Tiét luu nguodn cung cap (hinh 2.44a).
Cach nay it dugc ap dung, toc d6 cd cau
chdp hanh kém 6n dinh han, phu thudc
nhiéu hon vao tai trong. e A
b) Tiét luu dudng xa khi (hinh 2.44b)
dudc dung phd bién hon, khic phuc ' 1
dudc cac nhugc diém trén. a) b)

Hinh 2.44

o

2.5 Cac phan tu xur' ly tin hiéu khi nén
2.5.1 Van logic AND ( Dual Pressure Valve — AND Function) ( Hinh 2.45). Van AND

dudc st dung dé thda man cac diéu kién doi hdi dong thdi. Cac dac diém:

- Tin hiéu khi nén dugc dua vao ctra 1 va 1(3) dé tao tin hiéu ra 2

- Khi khong cd cac tin hiéu vao hodc chi cd mot tin hiéu thi khong cé tin hiéu ra.

- Khi hai tin hiéu vao cé ciing ap sudt dugc dua téi & hai thdi diém khac nhau, tin
hiéu ra sé la tin hiéu vao dén sau.

- Khi hai tin hiéu cé ap sudt khac nhau dugc dua tdi & cling thdi diém, tin hiéu ra la
tin hiéu vao cd ap suat nho han.
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H
T T

L

7 hiéu trén so dd

2

1 1(3)
Tin higuwao 1(3) co tredc

1 13)
Tin hiéu vao 1(3) co ap
suét nhd hon

Hinh 2.45

(e

2 5 |[182
SRS A

1 3

A Viduung dung van AND

2.5.2 Van logic OR (Shuttle Valve — OR function ) (Hinh 2.46). Cac déc diém:
- Dau ra 2 sé co tin hiéu ra khi mot trong hai 16i vao 1 hodc 1(3) co tin hiéu.
Khong cé cac tin hiéu vao thi khong o tin hiéu ra
- Néu cung mdt thdi diém c6 ca hai tin hiéu vao nhung &p suét khac nhau, tin

hiéu ra la tin hiéu c6 ap suat I6n hon
2

2

2

1 Of— 10)

Ky higu trén so db

1(3)

1
Hinh 2.46 Chi ¢ tin higu 1(3)

Trong hé thong khi nén, van OR dugc sur
dung vdi nhiéu chirc nang dac biét, vi du nhu:
- Vdi van OR, ¢d thé thiét k& kha ndng diéu
khién & nhiéu vi tri thao tac khac nhau,
vGi nhiéu tac dong diéu khién khac nhau.
- Trong diéu khién tuén tu, cac cdng OR tham
gia trong cac module nhip.
Hinh 2.47 la sd d6 mach hé thdng khi nén Uing dung
van OR trong giai phap c6 thé diéu khién xilanh 1A &
hai kha nang: bang n(t &n (1S1) hodc bang Pé dan
(152).

2.5.3 Cac bo dinh thoi khi nén
Cau tao cua mét bo dinh thGi gom:

1 1(3)
Tin higu 1 co ap suatidn

1v2| ,
2 A
1|z_|1
[1s1] 2 — 5> |[182
1;3 1§b):
A

Hinh 2.47 Vi du tng dung van OR

MGt van tiét luu mdt chiéu, mét binh chda khi nén va mét van 3/2 diéu khién bang khi nén.
Hinh 2.48 trinh bay nguyén ly cdu tao, dap (ng thdi gian, ky hiéu bi€u dién trén
so d6 va ki€u dang bén ngoai cia mét bd dinh thdi ki€u DELAY ON
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Binh trich chira

' \
. N ‘
i |
. ! %‘"‘ i
A R — oL \
Van tiet e 3 1 3

dat thdvi gian

Wi higu trén so da

I Kiéu déng

o = O =

—= Atl=— t

Bap (kng thoi gian

Nauyén I cAu tao va hoat déng
clia bo dinh théi gian dong

Hinh 2.48

Nguyén ly lam viéc nhu sau: Tai thdi diém t=0, mdt tin hiéu khi nén cd ap suét
khdng d6i dugc dat vao cilra (12) dé khdi tao bd dinh thdi . Khi nén qua khe hep cua
tiét luu mot chiéu nap vao binh trich chlra ( compressed air recervoir), diéu chinh mdrc
luu lugng nay chinh la diéu chinh thai gian tré At can thiét. Khi ap suat trong binh trich
chira dat tdi gia tri cdn cho chuyén trang thai ciia van 3/2, van s& md& cung cap tin hiéu
ra ( signal output) tai clra (2). Trang thai nay s& bi x6a khi xa tin hiéu clra 12, qua trinh
x0a dién ra gan nhu tirc thdi:khi nén trong binh chlra xa nhanh qua ctra 12 ( khdng qua
tiét luu) ap suat giam nhanh, 16 xo phuc hoéi ctia van 3/2 tac dong khoa van.

Tuong tu, khi thay ddi cdu tric cta bd dinh thsi qua viéc doi trang thai ban dau cla
van 3/2, ¢ thé cd dugc Rale thdi gian DELAY ON nhu trinh bay trén hinh 2.49:

10 | | q .
1 10 —2— D_A m
0 3

2 | [

<+

1

Hinh 2.49

Tiép theo dé c6 bd dinh thdi DELAY OFF, ngudi ta ddi chiéu van tiét luu mot chiéu. Dap
(fng thdi gian va ky hiéu trén sg d6 nhu hinh 2.50.

12 0 | 12 - 2|\‘
1 S A
2 | [ Y
—= At=— t
10 ; | Q—‘ 2
2 ) ] Pl
—==] At |=— t

Hinh 2.50 Bap ung b dinh thoi DELAY OFF

Hinh 2.51 trinh bay mot vi du (ng dung DELAY ON (1V1). Can piston cla xilanh 1A can
phai luu lai & vi tri cubi cung mot thgi gian (vi du 5s) sau do6 tu dong rat vé. Tin hiéu
khdi tao cho Timer dugc cung cap tir cong téc hanh trinh S2 — xac dinh vi tri cudi cling
clia piston. Van dao chiéu 1V2 la van xung nén tin hiéu diéu khién do Timer cung cap
ton tai cho dén khi can piston rdt khoi S2 (c6 nghia la van 1V2 da hoan toan chuyén
sang trang thai 6n dinh madi)
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Hinh 2.51 Mach rng dung Delay-ON

2.5.4 Van tuan tu ap sudt (Pressure sequence valve)

Van tuén tu ap suat dugc ’ng dung trong hé thong ma tin hiéu vé ap suat dugc
gidam sat ¢d nhu ciu cho diéu khién cac budc tiép theo. Vi du, trong thiét bi gia cong
chi tiét: ap suat danh cho viéc kep chat chi tiét can gia cbng can phai dugc theo doi
bang mot van tuan tu ap suat, khi da thoa man, van nay cung cap moét tin hiéu diéu
khién cho co cdu chap hanh ti€p theo hoat dong ( vi du xilanh dan tién khoan).

Hinh 2.52 biéu dién nguyén Iy cau tao, hoat dong va ky hiéu trén s do clia mot
van tuan tu ap suat.

Nguyen Iy hoat dong:

Ap suat can glam sat dugc dat vao clra 12, khi ap suat dé vuot qua gia tri dat nao doé
(phu thudc vao yéu cau cong nghé, nhé han ap suat cia nguodn), van 3/2 sé md dua
khi nén ra ctra lam viéc 2. Van 3/2 sé dong trd@ lai khi ap suat & clra 12 nho hon gia tri
da dat.
B6 didu chinh
ap suat

1 Eu

MNguyén Iy cAu tao va hoat dong

Vi du 'na dung van tuan tu ap suat
Hinh dang bén ngoai

Hinh 2.52 mo ta van tuan tu 4p suat
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2.6 Cac phan tu’ dua tin hiéu (Input Elements)

1. Khdi niém chung

Trong cac hé théng diéu khién tu ddng ndi chung, hé thdng khi nén néi riéng, cac phan
tlr dua tin hiéu dugc chia lam hai nhom:

- Nhdm céc phan tir giao ti€p ngudi — hé thong.

+ Trong hé thdng diéu khién hoan toan bang khi nén, ngudi ta thudng sir dung
cac phan t& (goi chung la phan tr tdc dong bang tay): dang cac ndt &n, nim
xoay, Pedal... v@i cac van 3/2 hodc 5/2

+ Trong hé thdng diéu khién bang dién — khi nén, cac phan tr dang nat &n,
cdng tac... véi cac tiép diém dién thudng md hay thudng ddng.

- Nhdm cac phan tir giao ti€p trong hé thong, gom cac phan t thuc hién nhiém vu
giam sat trang thai clia hé théng, nhu cac cdng tac hanh trinh, cdc cam bién, camera...
va cung cap céc tin hiéu can thiét cho qua trinh diéu khién, cho thiét bi hién thij, canh
bao...

2. Nhom phan tu’ khi nén giao tiép nguoi-hé thong
Hinh 2.53 m0 ta nguyén ly cdu tao, hoat dong va ky hiéu cia moét nat an
(Pushbutton) thudng dong sir dung van dao chiéu 3/2

¥

| €

3 j

1] =»

Hinh 2.53 Nut 4n thuong dong

3. Nhom phén tu’ giao tiép trong hé thong

*) Cac cong tac hanh trinh hay cong tac gidi han ( limit switch) tac dong bang co
khi ( Machanically actuated).

Hinh 2.54 md ta nguyén ly cdu tao va hoat dong ctiia mét cong tdc hanh trinh
khi nén tac dung bang ca khi, sir dung van 3/2 thudng mé

Hinh 2.54 !

Theo yéu cu cdng nghé diéu khién hé théng bang khi nén, ngudi ta thudng s dung
hai loai cong téc hanh trinh, phan biét theo chiéu tadc dong: céng téc hanh trinh tac
dbng ca hai chiéu va cong tac hanh trinh chi tac dong mot chiéu hodc tur trai sang phai
hodc tlr phai sang trai. Hinh 2.55 m6 ta cac cong tac hanh trinh va &'ng dung
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1 3

Cong tic hanh trinh hai chiéu

S L

3

Vi du (fng dung cac cdng tac hanh trinh

Cong tdc hanh trinh mot chiéu

Hinh 2.55
Chuong 3 CONG NGHE DPIEU KHIEN BANG KHi NEN

3.1. Phuong phap mé ta bai todn diéu khién
Trong linh vuc thiét k€ hé théng diéu khién ndi chung va trong linh vuc thiét k&
hé thdng khi nén, thay luc ndi riéng- mé ta bai todn diéu khién 1a viéc xac dinh rd dbi
tuong diéu khién, nhiém vu diéu khién, cac thong s6 can diéu khién, cac diéu kién rang budc...
DE md ta bai toan diéu khién, ngudi ta thudng ding nhiing thudt ngir, nhitng
ky hiéu, quy udc thé hién dudi dang so dd khdi, bi€u do, luu dd thuét toan, luu dd tién
trinh... Trong ky thudt diéu khién hé théng khi nén, thuy luc, viéc md ta bai todn diéu
khién thuting hay dung Biéu d6 hanh trinh budc , Sc dd chirc néng hay Luu db tién trinh.

Tuy theo yéu cadu md ta bai toan diéu khién, ngudi ta ¢ thé st dung céac dang biéu
do sau:

- Biéu db chuyén ddng ( Motion diagram), trén hinh 3.1 biéu dién sd d6 céng nghé
mot khau van chuyén san pham va biéu d6 chuyén dong cua co cau chap hanh. Biéu
d6 nay chi mang thong tin vé hanh trinh budc cla cac xilanh.

Cylinder 2A | )

Ra
- \
Vao 4

Hanh trinh Cac bude—e—

=l .."h:"'-'.w-.Llﬂ
__— Cylinder 1A

Hinh 3.1 M6 ta biéu dd chuyén dong
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