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MO DAU

Nhitng niam sau khi cudc cach mang cong nghiép no ra, do su tit yéu cta qua trinh
tu dong hoa trong san xuét, k¥ thuat diéu khién bang khi nén dugc phat trién rong rii va
da dang hon.

Hé théng diéu khién biang khi nén thuong dugc sir dung trong cac linh vuc c6 nguy
co xdy ra cac nguy hiém cao do diéu kién vé sinh méi trudong kha t6t va tinh an toan cao.

Hé thdng diéu khién bang khi nén thudng duoc st dung trong cac linh vie nhu: cac
thiét bi phun son, cac loai dd ga kep chi tiét, linh vuc san xuét cc thiét bi dién tir hay
trong céc thiét bj van chuyén va kiém tra...

Ung dung trong cac dung cy, may va dap trong linh vuc khai thac than, khai thac d4
hodc trong cong trinh xay dung.

Truyén dong quay vdi cong suat 1on bang khi nén gia thanh rat cao, cao hon tir 10
dén 15 1an so voi dong co dién. Nhung nguoc lai, thé tich va ning luong chi bang 2/3
nhu nhiing dung cu van vit, may khoan, may mai la nhitng dung cu c6 kha nang st dung
truyén dong bang khi nén.

Pé dap tmg nhu cau cong nghiép hoa, hién dai hoa dat nudc, nhom tac gia trong Bo
mén Piéu khién & Tu dong hoa, Khoa Di¢n — DPién tr, Truong PH Su pham k¥ thuat
Hung yén di tién hanh bién soan gido trinh Piéu khién hé thong khi nén — thuy luc cho
sinh vién nganh Pién — Dién tir. Noi dung gido trinh lién quan dén hai linh vyc diéu
khién 16n: Diéu khién bang khi nén va diéu khién thuy lyc. Giup cho sinh vién c6 duoc
su so sanh giira hai k§ thuat diéu khién, tir d6 rit ra dugc nhitng vu nhugc va diém gitra
hai k¥ thuat diéu khién nay. Trong qua trinh bién soan gio trinh, nhom tac gia sé khong
tranh khoi nhitng sai sot, mong dugc su dong gop dé 1an bién soan sau dugce hoan thién
hon. Moi dong gop xin dugc lién h¢ theo dia chi sau:

Nguyén Viét Ngw, Khoa Dién — Dién tir, Truong PH Su pham k§ thuat Hung yén;

Mail: ngunguyenviet@yahoo.com. Xin tran thanh cdm on.
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Chwong 1: TONG QUAN VE HE THONG KHi NEN

1.1. Nhirng diic diém co bén

Hé thong khi nén duogc st dung rong rii trong cong nghiép lap rap, ché bién, dic
biét & nhitng linh virc cin phai dam bao vé sinh, chéng chay nd hoic ¢ méi trudong doc
hai. Vi dy, linh vuc 1ap rap dién tir; ché bién thuc phdm; cac khau phan loai, déng goi san
pham thudc cac ddy chuyén san xuét ty dong; cac nganh gia cong co khi, cong nghiép
khai thac khoang san...

* Céc dang truyén dong sir dung khi nén:

+ Truyén dong thang: duoc st dung nhiéu nhu trong cac thiét bi ga kep cac chi tiét
khi gia cong, cac thiét bi dot dap, phan loai va dong goi san pham... Do két ciu don
gian, diéu khién linh hoat nén hé théng khi nén c6 wu thé hon hé théng truyén dong dién
trong chuyén dong thang.

+ Truyén dong quay: trong nhiéu trudng hop khi yéu cau téc do truyén dong cao,
cong suat khong 16n nhung can kha ning chiu qua tai s& gon nhe va tién loi hon nhiéu so
vo1 cac dang truyén dong su dung cic nang luong khéc, vi du cac cong cu van be vit
trong stra chira va lap rap chi tiét, cic may khoan, mai cong suat dudi 3kW, téc do yéu
cau co thé t&i hang chuc nghin vong/phut. Tuy nhién, ¢ nhitng hé truyén dong quay cong
suét 16n, chi phi cho hé thong khi nén sé& rat cao so véi truyén dong dién.

* Nhitng vu nhuge diém co ban:

+ Uu diém:

- Do khong khi ¢6 kha ning chiu nén (dan hoi) nén co thé nén va chira trong binh
chtra voi ap suit cao thuin loi, xem nhu mot kho chira nang luong. Trong thuc té van
hanh, ngudi ta thudng xay dung tram ngudn khi nén dung chung cho nhiéu myc dich khac
nhau nhu cong viéc 1am sach, truyén dong trong cac may moc.. .

- C6 kha nang truyén tai di xa bang hé thong duong dng véi ton that nho;

- Khi nén sau khi sinh cong co hoc c6 thé thai ra ngoai ma khong gy t6n hai cho
moi trudong.

- Téc dd truyén dong cao, linh hoat;
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- D& diéu khién voi do tin ciy va chinh xac;

- C6 giai phap va thiét bi phong ngira qua tai, qua ap suét hiéu qua.

+ Nhuoc diém:

- Cong suét truyén dong khong 16n. O nhu cau cong suit truyén dong 16n, chi phi
cho truyén dong khi nén sé& cao hon 10-15 1an so véi truyén dong dién clung cong suit, tuy
nhién kich thudc va trong luwong lai chi béng 30% so voi truyén dong dién;

- Khi tai trong thay di thi van tdc truyén dong ludn c6 xu hudng thay d6i do kha
ning dan hdi cua khi nén kha 16n, vi vay kha ning duy tri chuyén dong thing déu hoic
quay déu thudng 1a kho thuc hién.

- Dong khi nén dugc giai phong ra méi trudng co thé gay tiéng on.

Ngay nay, dé niang cao kha ning tmg dung ctia hé théng khi nén, nguoi ta thudng
két hop linh hoat chung véi cac hé thong dién co khac va tng dung sdu rong cac giai
phap diéu khién khac nhau nhu diéu khién bang cac bo diéu khién 1ap trinh, may tinh. ..

Vai vi dy vé ing dung khi nén:

Hinh 1.1a mo ta thiét bi nap phoi. Thiét bi phai duoc diéu khién sao cho céac xilanh
1A1, 1A2 khong ché ting cap hai phdi dugc chuyén qua. S6 luong phdi duoc nap mdi

lan c6 thé dugc diéu khién theo y mudn.
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Hinh 1.1a Thiét bi nap phoi

Hinh 1.1b md ta thiét bi khoan tu dong. Cac xilanh dugc diéu khién trinh tu trong

tirng chu trinh khép kin hodc lién tuc nhiéu chu trinh. Xilanh 1A cap phéi tir kho chira
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phoi va kep chat. Xilanh 2A din tién khoan, do sau 16 khoan duogc kiém soét bang cac
dau do. Khi d6 sau 16 khoan da thoa man, 2A ty dong rat 18n. Khi 2A da rat vé toi vi tri

ban dau, 1A s& dugc diéu khién rat vé va tiép theo 3A diy san pham vao thing chua.

Hinh 1.1b Thiét bj khoan ti dong

1.2. Céu triic ciia hé thong khi nén

Hé thng khi nén thuong bao gém cac khdi thiét bi:

- Tram ngudn gdm: May nén khi, binh tich ap, cac thiét bi an toan, cac thiét bi xir 1y
khi nén ( loc bui, loc hoi nuée, siy kho...),...

- Khéi diéu khién gém: cac phan tir xur 1y tin hiéu diéu khién va cac phan tir diéu
khién dao chiéu co cAu chap hanh, khdng ché luu lugng, 4p suét khi nén.

- Khéi cac thiét bi chdp hanh: Xilanh, dong co khi nén, giac hit. ..

Dua vao dang ning luong cua tin hiéu dung cho diéu khién hé théng, ngudi ta chia
ra hai dang hé théng khi nén: Hé théng diéu khién hoan toan béng khi nén, trong doé tin
hiéu diéu khién 1a dong khi nén va do d6 kéo theo cac phan tir xtr 1y va diéu khién sé tac
dong bai dong khi nén — Goi 14 hé thong diéu khién bang khi nén (Hinh 1.2a). Hé thong
diéu khién dién — khi nén - cac phan tir  xur 1y va diéu khién hoat dong bang tin hiéu 1a

dong dién diéu khién hoic két hop tin hiéu dién va khi nén (Hinh 1.2b).
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Cac phan tir chap hanh:

Thuc hién 1énh diéu khién

- Xilanh
- Pdng co
- Giac hut

Tin hiéu ra

Céc phan tir diéu khién:
- Van dao chiéu

- Van tiét luu

T - Van mdt chiéu
Céc phan tir xtr ly tin hiéu:
- Van tuan ty ap suat
X ly tin hiéu - Van OR
- Van AND

- Bo diéu khién tuan tu

/ Céc phan tir dua tin hidu:

Tin hiéu vao

- Nit 4n
- Cong téac hanh trinh
- Cam bién tiém cén

Tram nguodn:

Ngudn ning luong

- May nén khi

- Binh tich ap

- Van diéu chinh ap suat
- Bo diéu hoa phuc vu
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Hinh 1.2a Cau trac hé théng diéu khién bang khi nén

Khdi gia cong tin hi€u di€u khién

Céc phan tir chap hanh:
- Xilanh

- Bong co

- Giac hut

Pua tin
hiéu

Xu ly
tin hiéu

>

- Van dién tur cac loai
- Van ti€t luu

- Van mot chiéu
Tram ngudn:
- May nén khi

Ngudn nudi

- Binh tich ap
- Van diéu chinh ép suat
- B6 diéu hoa phuc vu

Céc phan tir diéu khién: |

Hinh 1.2b Cu tric hé thdng diéu khién bang dién — khi nén

Bién soan: TS. Nguyén Viét Ngu; Ths. Nguyén Phiic Pao



KHOA PIEN — PIEN TU * PIEU KHIEN HE THONG KHi NEN-THUY LUC

1.3. Mt s6 co sé tinh toan trong k¥ thuét khi nén

Bang cac dai lugng va don vi thuong dung trong ky thuat khi nén

Pai lugng
Tén goi Pon vi
Ky hiéu . .
Tiéng Anh Tiéng Viét
1 Length Chiéu dai m
m Mass Khoi lugng Kg
T Temperature Nhiét do K
F Force Luc N
A Area Dién tich m’
\Y Volume The tich m’
qv Volumetric flow rate Luu lugng m’/s
ds Air consumption Khi tiéu thu I/min
dn Nominal flow rate Luu lugng danh dinh /min
p Pressure Ap suét
Pabs Absolute pressure Ap suat tuyét doi
Pamb Ambient pressure Ap suat méi truong Pa; bar
Pe Excess pressure Ap suat du
Ap Differential pressure Chénh 1éch ap suat
Pa Standard pressure Ap suét tiéu chuan P,=101325
Pa
A Piston surface Dién tich mat Pittong m’
A Annular surface (ring area) Dién tich vanh khan m’
d Piston rod diameter Puong kinh can Pittong m
D Cylinder diameter Puong kinh trong Xilanh m
Fegr Effective piston force Luc tac dung boi pittong N
Fr Force of retract spring Luc phén hoi boi 1o xo N
Fr Friction force Luc ma sat N
s Stroke length Gi6i han tic dong (cua can piston) cm
n Revolutions per minute Toc do quay ( cho dong co) vg/phut
(rpm)
v Velocity of piston Vén toc cua Pittong m/s
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1. Pon vi do ap suat
* Pon vi thuong dung 13 Pascal (Pa). 1 Pascal 13 ap suat phan b déu trén bé mit co
dién tich 1 m? v&i luc tac dung vudng goc 1én bé mat d6 1a IN.

lPazlﬁ2
m

Boi s6 cua Pascal 1a Mpa (Méga pascal) =10° Pa
* Pon vi bar: 1bar = 10°Pa; 1bar ~ lat

* Ngoai ra, nguoi ta con dung psi, 1bar = 14,5 psi va 1psi = 0,6895bar .

2. Cac dinh nghia vé ap suat khong khi
Hinh 1.4 m6 ta cac dang ap suét:
* P, 14 p sudt méi truong xung quanh hay ap suét khi quyén, nd thuong dao dong
theo dia hinh hodc thoi tiét, P, ~ 1bar so v6i chan khong tuyét doi.
* Ap sudt tuyét d6i (Pu) 1a gia tri 4p sudt so voi chan khong tuyét doi.
Nhu vay, tai chan khong tuyét d6i P,,.=0.
* Ap suat tuong ddi hay ap suat du (P.): Pe= P Pamp
Hinh 1.4 chi rd hai truong hop vé ap suat du: P.>0 khi tai diém do, ap suét tuyét ddi
cao hon ap suit khi quyén ; va nguoc lai P.<0 (4p suét chan khong).
Chu y: Trong hé thong khi nén — cac thong s k¥ thuat cia thiét bi vé ap suat déu

duoc biéu dién ¢ dang ap suat du P, va ky hiéu ngin gon 1a P.

kiFa {bar)
Pa, 1™ Pabs, 1
F!'aml:l
Pg, 20 = 100 kPa
{1 bsar)
Pamb pﬂn, 2
o 1 A Pabs O kFa

Hinh 1.4 Mo ta cac dang ap sudt
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3. Mot so dinh luat ap dung trong tinh toan vé khi nén

N
v, V,
Py P2

Hinh 1.5 Qua trinh nén khi

3.1. Pinh luat Boyle - Mariottes
Khi nhiét d6 khong khi trong qua trinh nén dugc gitt khong d6i (T = const), thi:
P.us. V = const hoac Py 1.V = Pyas2. Vo
Trong do:
Thé tich khi nén V, [m’] & 4p suét P,
Thé tich khi nén V, [m’] & ap suét P,

Hinh 1.5 mo6 ta nguyén 1y co ban cua cac may nén khi.

3.2. Pinh luat 1. Gay - Lussac

Khi ap suat duoc giit khong ddi (P = const), thi: —-=—L hodc — = const

Vit v
2 2 T
Trong do:
V, 1a thé tich khi tai nhiét do T;
V, 14 thé tich khi tai nhiét do T»;

T [K], thang nhiét d6 Kelvin.
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3.3. Dinh luat 2. Gay - Lussac

.o : ;. Pl b Tl P
Khi gitr thé tich khi nén khong doi (V= const), thi: 1808 — = hodc = const
2abs 2

Khi ca ba dai luong (P, V, T) ¢6 thé thay doi, thi:
Pabs' P1 abs'Vl _ PZabs'v2

T, T,

=const hay

4. Luu lwgng

Luu luong dong khi nén dugc tinh:
Q :¥: [lit/s] hay [lit/min] hodc [m’/s] hay [m’/min].

Trong do:

Q: luu lugng, V: thé tich khi chuyén qua tiét dién ngang cta dudng dng hay budng
xilanh trong 1 don vi thoi gian t.

Luu lugng dong khi nén c6 ¥ nghia quan trong 13 yéu t6 anh hudng van tdc lam viéc

cua cac co cau chap hanh.

5. Van toc lam viéc cua co cau chap hanh

Khi tai trong cua truyén dong khong d6i, van téc ctia co cau chdp hanh dugc xac
dinh theo quan h¢: v :%. Khi Q[m’/s]; A[m’] thi v[m/s], nhu vy, trong trudng hop

dung tich hanh trinh cta co cdu chip hanh va tai trong khong d6i, tdc do truyén dong ty
1€ thuén véi luu lugng Q.
Trong k¥ thuat khi nén, ngudi ta ding cac van tiét luu (diéu tiét luu lugng) dé
khéng ché van tdc cua co cau chap hanh.
Chu ¥ rang: Pic diém truyén dong khi nén 1a van téc ciia co cau chap hanh phu

thudc khong nhiing vao luu lugng khi nén ma con phu thude nhiéu vao tai trong.
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6. Luc

Hinh 1.6 Tinh toan luc

Luc day hay kéo cua Piston (Hinh 1.6) gdy boi tac dung ctia khi nén co ap suat P
duoc tinh theo cong thic: F=P.A= [N], trong d6: P 1a ap suat khi nén [Pa]; A 1a dién
tich bé mat Piston[m’]; F luc tac dung vudng goc voi bé mit Piston [N] gan ding coi la
lwc ddy hodc kéo ma Xilanh thuc hién.

Trong hinh v€, cac dién tich A, A, khac nhau (A, = A; —A3), Az la dién tich tiét dién
clia can piston, nén cac luc tac dung cling khac nhau tai cing mot ngudn khi nén ¢ ap

Suélt P: F1:P.A1; FZIP.AZ - F1>F2.
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Chuwong2: CAC PHAN TU CUA HE THONG KHi NEN

Trong cong nghiép, tiiy theo quy mo san xuét, hé thong khi nén cé thé co ap sut,
lwu lwong khac nhau véi nhirng muc dich st dung khac nhau, song hé thdng thuong bao
gdm cac khdi thiét bj nhu :

- Khéi ngudn khi nén: Tram khi nén voi may nén khi, binh tich ap va cac thiét bi xtr
ly, cac bd diéu hoa phuc vu...

- Hé théng phan phdi khi nén

- Céc phan tir diéu khién, giam sat cac co cdu chdp hanh thyc hién cic qua trinh co

cua may cong nghé.

2.1. Khdi nguon khi nén

Yéu cau t6i thiéu, khi nén ciing phai dugc xtr Iy so bo dam bao céc tiéu chuan:

- P 4p suit yéu cau;

- On dinh;

- Kho;

- Khong 1an bui ban.

Céc tiéu chuian nay moéi chi dap ung cic yéu cau chung va dugc dung trong cac
cong viée nhu lam sach san phim, mdi truong, bom hoi. ..

Dé dap mg yéu cau cao hon, khi nén con phai duge xtr Iy thém qua mot sé khau
quan trong nhu loc hoi nudc triét dé hon; diéu chinh va 6n dinh ap suét theo y mubn; van

chuyén dau boi tron...trude khi dua tdi cac h¢ thong dicu khién va co cau chap hanh.

2.1.1. May nén khi

Viéc lya chon may nén khi dua theo yéu ciu vé ap suat lam viéc cua cac thiét bi
chép hanh (Xilanh, dong co, giac hit...va dugc lya chon theo yéu cu cong ngh¢ co st
dung khi nén) va cac yéu cau khac nhu kich thuée, trong luong, cong suat, mic do giy
tiéng 6n cia may nén khi.

Trong thuc té, may nén khi kha da dang, c6 thé phan nhém theo nguyén tic ciu tao
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nhu sau:

- Nhom may nén 1am viéc theo nguyén 1y giam thé tich dé ting ap suit. Nhom nay gom
may nén kiéu Piston mot cip, nhiéu cip; may nén kiéu mang; may nén quay nhu may nén
canh gat; May nén kiéu tryc vit. ..

- Nhom may nén luu lugng: 1am viée theo nguyén 1y bién dong nang dong khi thanh
khi c¢6 ap sut, gdm cac may nén dang hudng truc, hudng kinh.

1) M4y nén kiéu Piston

- Mot cap: ap suét xap xi 600kPa (6 bar)

- Hai cdp: 4p suat xap xi 1500kPa (15bar), c6 thé thiét ké sd cAp nhiéu hon va
P> 15bar.

Luu lwong xp xi 10m’/min, 1am viéc theo nguyén Iy thay ddi thé tich. Piston di
xubng s& hit khong khi (d3 dugc loc thd) vao qua van hit. Pén hanh trinh piston di 1én,
van hat dugc dong lai, van ddy duoc mo dé nén khong khi vao binh tich ap. Mdi vong

quay s€ thuc hi¢n mét ky hut va mot ky nén.

Cuhahat — — Cua diy . Lammat

U A A v i o
AR

Cira hat :
a) May nén khi mot cap b) May nén khi hai cap
Hinh 2.1 May nén kiéu Piston

Luu luong ctia may nén khi tinh cho mét cap duoc 4p dung theo cong thirc:

Q= v.n = [m’ /vong].[ vong/phit] = [m’/phat] hay ddi ra [m*/min] hodc [lit/min].
Trong do:

v: thé tich hanh trinh cta budng hat (tinh cho mét chu trinh hay mot vong quay); n:

s6 vong quay mdi phut.
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D¢ nang cao hi€u suat nén, & may nén nhic€u cap, khi nén dugc lam mat trude khi
vao cap nén tiep theo.

2) May nén kiéu canh gat

e

&= Cuahut

—% Cira day

Hinh 2.2 May nén kiéu canh gat

- Mot céap: ap suat xap xi 400kPa= 4bar;

- Hai cap: ap suét xap xi 800kPa = 8bar;

Lam viéc theo nguyén 1y thay doi thé tich lién tuc;

Luu lugng Q ty I¢ thuan véi: Buong kinh stator, s6 canh va do rong canh gat, d 1éch

tam va toc d§ quay rotor.

3) May nén khi kiéu truc vit

+

Ctra day Ctra hat

Hinh 2.3 May nén khi kiéu tryc vit
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Sy an khép cua hai tryc vit lam cho dong khi bi nén. May nén khi kiéu nay ciing
lam viéc theo nguyén 1y thay di thé tich.

Ap suat 1on, xép xi 10bar. Luu lugng ty I¢ thuan véi tdc do quay, chiéu dai truc vit.

4) May nén khi kiéu ly tim

Ctra diy

Cira hit =3

Hinh 2.4 May nén khi kiéu ly tim
May nén kiéu ly tim 1am viéc theo nguyén 1y dong ning.
Ap suat kha 16n, xap xi 1000kPa=10bar. Luu luong ty 18 véi téc do quay, s6 canh va

dién tich canh.

5) May nén khi kiéu hwéng truc
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(f Y

Cura hut =

Hinh 2.5 May nén khi kiéu huéng truc

Lam viéc theo nguyén 1y dong ning, dp suat xap xi 600kPa=6bar. Luu lugng ciing

ty 1& v6i toc do quay, duong kinh budng hut, s canh va dién tich canh.
2.1.2. Thiét bi 1am sach khi nén
Trong cong nghiép, tai cic tram khi nén cong suét 16n, khi nén thuong dugc xur ly

say kho va loc am bang mdt s6 qua trinh sau:

1) Siy khé bing qua trinh héa hoc
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1. Khi nén khd

2. Binhchira

3. MudiNacC|

4. L6 x& nrdc ngrng
5. Khi nén am duwa vao
6. NirFc ngrng

Hinh 2.6 Thiét bi say kho bang qua trinh hoa hoc

Hinh 2.6, khi nén dugc dua qua téng chét 1am kho (vi du mudi NacCl), tai day, hoi
nudc chira trong khi nén s& dugc trao doi vai chat 1am kho va dong lai chay xudng budng
chtra nuéc ngung va dugc thao ra ngoai. Phuong phap nay duogc lap dat don gian, khong
yéu cAu ngudn ning lugng tir bén ngoai, tuy nhién co chi phi van hanh cao, thuong

xuyén phai thay thé, bo sung chat 1am kh.

2) Bo loc va siy kho ing dung qua trinh vt Iy

Nguyén 1y hoat dong: khi nén tir may nén khi qua bd phan trao d6i nhiét. Tai day
dong khi nén vao dang néng s& dugc 1am lanh nhd trao d6i nhiét véi dong khi di ra da
duoc séy kho va lam lanh. Nhu vay, tai khau nay : khi nén vao duoc lam mat, khi nén di
ra duoc sudi Am. Mot phan hoi nude trong khi nén vao duoc ngung tu roi xudng binh
ngung.

Sau khi dugc lam lanh so bd, dong khi nén tiép tuc di vao bd trao ddi nhiét v4i chét
lam lanh trong thiét bi lam lanh. Tai day, dong khi nén dugc lam lanh dén nhiét do hoa

suong (khoang +2°C), cac giot swong ngung tu tiép tuc roi xudng binh ngung tht hai.
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Thiét bi tmg dung cong nghé nay lam viéc chac chan, chi phi van hanh thap.

Khi nén ra
T
| DOOOOOTOOTN |
- -
. ‘.IEWE& .
Thiét bi lam R ititavivaviviviviin puenumn BN
lanh l I[ — ! Khi nén vao
an I Trao d6i nhiét
|
t M= [€ .
$C —=> ' Binh
== ) | |ngmgty
$C =5 | b
Chat lém[lanh -
11'(Cacbon dioxit 16ng)
Binh
ngung ty | J
B May lam lanh

Hinh 2.7 Thiét bi say kho bang qua trinh vat Iy

2.1.3. B) diéu hoa phuc vu

Pé mot hé théng khi nén lam viéc bén ving, lién tuc va tin cdy, nguén khi nén can
phai dugc nang cao do on dinh vé ap suat, loc hét bui va hoi nudc, mang theo dau bai
tron cho cac phan tir diéu khién, co cau chip hanh...

bé dat duoc céc yéu cau trén, trong h¢ théng phan phéi hodc tai cac thiét bi cong
ngh¢ str dung khi nén can duoc trang bi mQt cum cac ph?m tor goi la bo diéu hoa phuc vu
(hinh 2.8a, b, ¢).
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Pdng hd hién
thi ap suat
T e ]

e

Bo lochoi Bodiéu  Bo tra dau

!

nudc chinl} ap bdi tron
suat
i b) Ky hiéu day du

Y

a) Cau tao bo diéu hoa phuc vu ¢) Ky hiéu ngan gon

Hinh 2.8 B¢ diéu hoa phuc vu

Bo diéu hoa phuc vu duoc le”ip dat ndi tiép voi nguén khi nén da duoc xur 1y so bd
nhim cung cap ngudn khi nén chit luong cao va bd sung chirc ning cung cip dau boi
tron va bao quan cac phan tir ctia hé théng khi nén, gdm:

- B0 loc hoi nuéc;

- Van diéu chinh 4p sut;

- D@)ng ho chi thi;

- B0 tra du boi tron.

* B0 loc khi nén
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Cuavao —=

Vach ngén -

“Thanh loc

Van xa

Hinh 9 B¢ loc hoi nuéc

Nguyén 1y loc: Khi nén tao chuyén dong xody va qua duge mang loc c6 kich thude
16 tir 5pum dén 70pum tuy theo yéu cau. Hoi nudc bi mang loc ngan lai, roi xudng cdc loc
va dugc xa ra ngoai.

* Van diéu chinh ap suat co ctra x4 tran

a) Khi P1=P2 va 6n dinh b) Khi P1< P2
(1) Khe xa tran; (2) Lo xo dit 4p suat P,; (3) Mang cta van x4a; (4) Lo xo dong van chinh;
(5) Vit dat ap sudt dau ra P,; (6) Van xa tran; (7) Van chinh.
Hinh 2.10 Van diéu chinh &p suét c6 ctra xa tran
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Chtrc nang: duy tri ap sudt lam viéc & dau ra khong d6i trong pham vi rong, khac
phuc su dao dong ap suit & mang dudng 6ng va ¢ cac ho tiéu thu khi nén.

Nguyén 1y lam viéc:

Khi 4p suét vao P,6n dinh, ap suit ra P, bang véi ap suat dit, van diéu chinh ap suit
& trang thai cho khi nén di qua van chinh (7) huéng tir P, dén P,.

Gia su P, tang lén, vi du do tai trong cua xilanh tang l1én, dém (3) cua van xa (6) bi
day cong khién khi nén qua van xa ra ngoai qua khe hep (1) — 1am giam P,, dong thoi 10
x0 (4) ddy dém dong van chinh khong cho ap dong khi chay nguoc vé phia nguén P,
truong hop nay tuong tu khi P, dao dong theo hudng tang — P, tang.

Trudng hop khéc, khi 4p suit cira ra P, giam, vi du lot khi qua cac tdm dém lam kin
clia piston, dém (3) cia van xa (6) ha xudng mé thém van chinh (7), truong hop nay
tuong tu khi P, dao dong theo hudng giam — P, tang tr¢ lai.

* B tra dau bao quan

Khi nén di duoc loc sach bui ban va hoi nudc, tuy nhién dé cung cép cho hé théng
diéu khién khi nén, dong khi nén con phai cé chirc nang van chuyén mot luong dau c6 do
nhdt dé bao quan, boi tron cac bd phan bang kim loai, cac chi tiét gdy ma sat nham
chéng mai mon, chéng ri, ket. Dé dat duoc diéu do, nguoi ta thuong dung mot thiét bj tra

dau lam vi¢c theo nguyén tac co ban ciia mot ong Venturi.
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Vit chinh lugng
dau cung cap

Ong Venturi  —

Van mét chiéu ——

4 Ong cép dau

Coc dau

™
Bl

Hinh 2.11 M6 ta nguyén 1y ciu tao ctia bd tra dau
Nguyén 1y 1am viéc: khi ludng khi nén ¢ ap sudt chay qua khe hep, noi dit miéng
dng Venturi, 4p sut trong éng tut xudng mirc chan khong khién cho dau tir cc duoc hut
1én miéng dng va roi xudng budng dau rdi bi ludng khi nén co tdc d6 cao phan chia thanh
nhirng hat nhé nhu swong mu cudn theo dong khi nén dé béi tron, bao quan cac phan tir

ctia hé thong.

2.1.4. Phan phdi khi nén
Hinh 2.12, m6 ta mot hé thong phan phdi khi nén. Hé théng dng dan thuong duoc

dat doc theo hudng cung cap khi nén, véi do doc tir 1-2%.
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/.'—\"_ Do dbe 1+2% 1'
F

Thiétbj  Binh 4p danh
phuc Vu\ cho hé théng

]
P thiét bi

L ti€u thu
Binh ap ;
trung gian

May nén khi

{3
. Binhtichap |
\"'-.. T -~
ik

Van xa nudc

Hinh 2.12 Hé théng phan phbi khi nén

Puong kinh cua éng din duoc lya chon phy thudc vao yéu cau vé ton that ap suat
trén duong dan tinh tir ngudn dén noi tiéu thy, theo tiéu chuin khong vuot qua 0,1 bar.

Co so lua chon:

- Luu lugng can thiét;

- B0 dai duong dan;

- Ton thit &p suat cho phép;

- Ap suét van hanh;

- S6 diém can kiém tra luu lugng trén duong dan.
2.2. Cac co ciu chip hanh

Céc co ciu chip hanh c6 chiic ning bién dbi nang lugng duoc tich lity trong khi nén
thanh dong ning, dé tao ra cac chuyén dong:

- Chuyén dong thang:

+ Xilanh tac dung don;

+ Xilanh tac dung kép.

- Chuyén dong quay:

+ Bdng co khi nén;

+ Xilanh quay;

+ Ddng co khi nén c6 gdc quay gidi han.

- Giéc hut.
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2.2.1. Xilanh
a. Xilanh tac dung don
* Nguyén Iy cau tao:
- Xilanh kiéu piston va va ky hiéu trén so d6 (Hinh 2.13)

DPém giam chan

Piston .

Lo xo hoi Nap do chiu luc

Can Piston

Nap cuoi

.................

|
Vong lam kin Ctra thoat khi
Cura nguon Thanh Xilanh

Hinh 2.13 Xilanh tac dung don

* Nguyén tac hoat dong

- Khi nén chi dugc str dung dé tao luc tac dung & mot phia cua Piston (chjéu tac dung);

- Piston I0ii vé bang luc phan héi cia 10 xo hay cia  luc tir bén ngoai (chiéu khong tac dung);
- Xilanh c6 mot céng cép ngu@)n, mot 16 thoat khi;

- Piéu khién hoat dong ctia xilanh don thuong str dung van dao chiéu 3/2.

2.2.2. Xilanh tac dung kép
* Nguyén 1y ciu tao:
Cac dang:
- Xilanh kép c6 can piston mot phia (Hinh 2.14): Do dién tich cta hai mit Piston

khac nhau nén luc tac dung trén can piston ciing khac nhau (luc day 16n hon luc kéo).
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Thanh Xilanh

Ctra nguon Ctra nguon

Hinh 2.14 Xilanh tac dung kép c¢6 can piston mot phia

- Xilanh kép c6 can piston hai phia (goi 1a xilanh dong bo), vi dién tich hai mat

piston bang nhau nén lyc tac dung sinh ra ciing bang nhau.

Piston Cén Piston

Hinh 2.15 Xilanh tic dung kép c6 can piston hai phia

- Xilanh chuyén huéng chuyén dong.

Piston Ctra nguon

Ky hiéu

Truc quay

Hinh 2.16 Xilanh xoay (géc xoay 0+360)
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Can Piston c6 thanh ring truyén dong tGi banh ring, tao ra goc xoay 0+360°,
momen khoang 0,5Nm dén 20Nm & ap sudt van hanh 6bar, tuy thudc dudng kinh cua
Piston.

* Nguyén tic hoat dong;
- Khi nén dugc st dung dé tao luc tac dung & hai phia cua piston (dy hoic kéo).
- Xilanh c6 hai cira cip va thoat dong khi nén

- Biéu khién hoat dong cua xilanh kép thudng sir dung cac van 4/2, 5/2 hoic 5/3.

2.2.4. Dong co khi nén
DPoéng co c6 thé quay tron lién tuc va c6 thé dao chiéu quay, diéu khién bang van 4/2;
5/2 hay 5/3.

Hinh 2.17 1a nguyén 1y cau tao ctia mot dong co kiéu canh gat.

Céanh gat

¢ Cua xa

/)ll -\L 3 . “m
! | B - K+ hiéu
Cira ngudn Cira xa

Truc quay
Hinh 2.17 Pong co khi nén kiéu canh gat

Kiéu truyén dong xoay (Hinh 2.18)
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Truc quay

Ctrangudn  Ctra ngudn
(hoac xa) (hoac xa)

Hinh 2.18 Pong co khi nén kiéu truyén dong xoay (goc xoay 0+270)

Piéu khién bang van dao chiéu 4/2, 5/2 hay 5/3. Momen xoay khoang 0,5Nm dén

20Nm ¢ ap suat van hanh 6bar va phu thude vao kich thudce cua canh gat.

5. Giac hut

Ky hiéu
Giac hat  Van hut chan khong
Hinh 2.19 Cu tao giac hut

Mot miéng 10m bang cao su c¢6 thé dugc mot vat bang surc hit ctia khi nén.

Khi cho dong khi nén thoi tir cira 2 sang ctra 3, cira hut 1 s& tao chan khong cho giac hit.

2.3. Cac van diéu khién dao chiéu thong dung
2.3.1. Quy wéc ky hiéu cac van diéu khién dio chiéu trén so @6 hé thong khi nén

1) Quy udc biéu dieén cac cong vao/ra, cac vi tri lam vi€c, tén goi cua van ddo chi€u
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Van dao chiéu co rat nhiéu dang khéac nhau, nhung dya vao dac diém chung la sb ctra, s
vi tri va s tin hiéu tac dong dé phan biét chung v61 nhau (Hinh 2.20).

- S vi tri: 1a s6 chd dinh vi nong van. Thong thudong van dao chiéu c6 hai hoic ba
vi tri; & nhirng truong hop dac biét thi co thé nhiéu hon.

- Thuong ki hi¢u béng cac chit cai o, a, b,... hodc cac consb 0, 1, 2,...

- S6 cura: 1a s6 16 dé dan khi dau vao hodc dau ra. SO cira van dao chiéu thuong
dungla 1, 2, 3,...Hoac co thé nhiéu hon nira.

- Thuong ki hi¢u:

Cira ndi v6i ngudn: 1(P);

Cira ndi 1am viéc: 2, 4, 6,...(A, B, C,...);

Cua x4 luu chat: 3, 5, 7,...(R, S, T,...), khi can giam tiéng on, nguoi ta lép vao cac
clra xa cac ong giam thanh;

Cira ndi tin hiéu diéu khién: 10, 12, 14,...(X, Y, Z....).

Trong mot van dao chiéu, tin hiéu diéu khién 1a tin hiéu kich thich (bang tay, bang
co hoc, béng khi — dau, béng dién tir) lam cho nong van dich chuyén tur vi tri ndy sang vi
tri khac. S6 tin hiéu diéu khién thuong 1a 1 hodc 2.

Cura noi
lam viéc

12<Ai/0
SIFAN

1e) | I\B(R)

Cuanoi  Cuaxa
nguon  luu chat

Hinh 2.20 Ki hiéu van dao chiéu

- Trang thai cta cac ctra trén van dao chiu: trén cung mdt vi tri lam viéc cua van,
néu cac cua c6 ky hi¢u chiéu miii tén hudng vao nhau (—) thi dién ta trang thai cua céc
cura d6 thong duoc voi nhau (khi-dau co6 thé chay dugc tir ctra nay sang cua kia); ctra co

ky hiéu (T) thi dién ta trang thai cta cira d6 1 bi chan (hay bi bit lai, khi-ddu khong thé
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chay qua dugc).

- Tén goi ctia van ddo chi€u: tén goi van dao chiéu dya vao s6 ctra va so vi tri lam
‘ n , ~ . » S z
VIEC cua van: Tén goi van dao chiéu = o

SO ctra vao-ra

r S6 vi tri lam viéc
2 4 i

L ]

Van 2/2 T )
thuong dong | 1 Van 4/2 - |>:| o
- 4 2

Van 3/2 = '
thuong dong L 1 T\. Van 5/2 T\ 1]
Van 3/2 \2 2

2\ 2 J' L
thuong mé | 1 Van 5/3 T\ . fT|

[

Hinh 2.21 Quy uéc biéu dién ki hiéu van dao chiéu

2) Quy udc bieu dieén céc dang tin hi¢u tdc dong di€u khién van dao chi¢u

Nuat bAm =

Nat nhdn =

Tay gat &
Ban dap #

a) Tac dong bang tay

]

Dau do

Cir chan tac
dong hai chiéu

Cir chan tac
dong mot chicu

lilili

Lo xo
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b) Tac dong bang co hoc

Truc tiép bing dong —
khi - dau vao

Truc tiép bing dong - —q—
khi - dau ra

Gian tiép bang dong khi - dau .
vao qua van phu tr¢ _E

Gian tiép bang dong khi - ddu . _El
ra qua van phu tro

¢) Tac dong bang khi nén — dau

Truc tiép bang nam

cham dién E:

Gian tiép bang nam cham
dién qua van phu trg

/D
d) Tac dong bang dién
Hinh 2.22 Tin hi€u tac dong

3) Mot s ky hiéu ddy du cua cac van dao chiéu (Hinh 2.21)

4 2
i — '
| [] L
AT =N ik
-{1 TLILE 5 1 3
dl 4 4, 2
LRy E e
™y i T nrry
5 1 3 5 3
4, 7
[
%u 4 2 4, 2
¥ 12 \“ i lﬂ- l%\ ﬁ
Tt T Ir--
13 5 Ty 1 ': "1T| ;
ix 4, |3 4 g2
- 1P .- |71§m.| P%Tl
FT;‘J? :\HT”TI 1r/‘1
5 1 3

Hinh 2.23 Mot s6 ky hiéu day du cua cac van dao chiéu
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Trong do, quy udc bicu dién céc tin hi¢u di€u khién bang cac con so:
- SO 12 1a tin hi¢u diéu khién mé van dé€ khi nén (dau) tir cra nguon 1— ctrara 2;
- Tuong ty s6 14 1a tin hi€u di€u khién mé van dé khi nén (dau) tu ctra nguon 1—

cua ra 4. Hinh 2.23, gidi thi¢u mét s6 van dao chiéu khi nén str dung trong cong nghiép.

Hinh 2.24 Giéi thiéu mot s6 van dao chiéu str dung trong cong nghiép

2.3.2. Nguyén Iy ciu tao va hoat dong ciia cac van dao chiéu

1) Van dao chiéu 2/2

Hinh dang bén ngoai

Hinh 2.25 Van dao chiéu 2/2
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- Van dao chiéu 2/2 c6 hai cong vao(1)/ra(2), hai trang thai, van dao chiéu 2/2 c6 thé
str dung 1am khéa déng/mé ngudn khi nén.
- Van déo chiéu 2/2 thuong dung l1am van phu tro trong cac van dao chiéu diéu
khién bang khi nén, diéu khién bang dién va trong cac cong tic hanh trinh. ..
+ Van phu trg 2/2 tic dong béng luc co hoc str dung trong cong tdc hanh trinh 3/2
(hinh 2.25).

Van phu tr¢

o=z

Ky hiéu

Hinh 2.26 Céng tic hanh trinh 3/2

+ Van déo chiéu 3/2 c¢6 van phy trg 2/2 diéu khién bang dién tir (van dién tir). Co

ché st dung van phu tro trong van déo chiéu duoc trinh bay trén hinh 2.27.
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Hinh 2.27 Van d3o chiéu 3/2 diéu khién gian tiép bang dién tir (c6 van phu trg 2/2)

Nguyén ly lam viéc cta van di¢n tu:

Nhu d3 néu trén, cac van dao chiéu duoc diéu khién bang nhimg tac dong bang tay,
bang tiép xtic co khi, bang luc sinh ra boi khi nén va bang lyc dién tir. D& hiéu rd hon vé
su tao thanh lyc dién tur trong cudn day cua cac van dién tur, chung ta xem hinh 2.28.

Khi cho dong dién mot chiéu chay vao cuon day, sinh ra lyc dién tir hut 161 thép di

chuyén vao trong 10ng cudn day nhu hinh vé& 2.28.

il

Chiéu luc dién tur

Hinh 2.28 Nguyén ly 1am viéc cua nam cham dién tu

Bién soan: TS. Nguyén Viét Ngu; Ths. Nguyén Phiic Pao 33



KHOA PIEN — PIEN TU * PIEU KHIEN HE THONG KHi NEN-THUY LUC

Khi dong dién chay qua cudn ddy, trong né xuat hién mot tir trudng. TUr truong sinh
luc dién tur tac dong 1én 161 béng vat liéu sat tr mém, kéo 15i vao long cudn day.

Do 16n cua luc dién tir phu thude vao:

- S6 vong day cua cudn day;

- Cuong d6 dong dién chay qua cudn day;

- Kich thudc hop 1y ctia cudn day.

L5i tir duoc gan véi cac co cAu dong - mé van

Ky hiéu van dién tr trén so dd mach dién nhu trén hinh v& 2.28.

2) Van dao chiéu 3/2
Van 3/2 ¢6 3 cua lam vi¢c (vao(l), ra(2) va ctra xa(3)) va hai trang thai. Cac van
3/2 dugc ché tao rat da dang va tmg dung ciing rat phong phu. Dang tin hiéu tac dong co
thé bang tay; bang tiép xtc co khi; bang khi nén hay bang dién tir & mot phia hodc ca hai
phia. Cac van diéu khién bang khi nén hay bang dién tir ca hai phia c6 dic tinh nhu mot
phan tir chuyén mach c6 nhé trang thai (Flip-Flop) hay con goi 13 van xung.
- Hinh 2.27a trinh bay ky hiéu, clu tao, nguyén ly lam viéc cua mot van dao chiéu

3/2 diéu khién bang khi nén:

12

3
Nong van —__ 2 ]

2 * \
LN
Lo X0 hdi ~ €« |1 1 3
Than van Ki hiéu
b)

Trang thai thuong dong Trang thai thu:(‘mg mo khi
¢6 tin hiéu di€u khién 12

a) So do cau tao

Hinh 2.27 Van dao chiéu 3/2 diéu khién bang khi nén
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+ C6 mot trang thai 6n dinh (thudng dong) thiét 1ap boi 16 xo hdi vi.
+ Trang thai con lai duoc thiét lap va tdn tai cung vdi tin hiéu diéu khién & cira (12).
Chut y: Dé c6 mot van dao chiéu 3/2 didu khién ca hai phia bang khi nén (dau),
ngudi ta chi can thdo bo 10 xo hdi va thay vao d6 mot khoang didu khién bang khi nén
(dau) c6 chirc ning gidng nhu khoang diéu khién (12), ki hiéu cta van nay nhu trén hinh
2.27b.
- Hinh 2.28 mo ta ciu tao va nguyén 1y lam viéc cia mot van dao chiéu 3/2 diéu

khién gian tiép bang dién tir thong qua van phu tro (Pilot control valve).

2
|
|\
vaoa AN
LI
1 3
b) Ki hiéu

Khi chua ¢6 tin hiéu Khi ¢6 tin hiéu diéu
diéu khién dién khién dién

a) So do céu tao
Hinh 2.28 Van dao chiéu 3/2 diéu khién gian tiép bang dién tir

thong qua van phu trg

Van phu trg 14 van trung gian dé diéu khién van chinh, véi myc dich giam thiéu
cong sudt tin hiéu diéu khién.

Trong cac hé¢ théng khi nén hién dai st dung cac bo diéu khién dién tu, tin hiéu diéu
khién thudng co cong suat nho vi vay ngudi ta thuong st dung dién — khi nén véi van

phu tro.
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3) Van ddo chiéu 4/2

Van déo chiéu 4/2 ¢ 4 cira 1am viéc (vao (1), ra (2,4) va chung mot cira xa (3)), hai
trang thai lam viéc. Van dao chiéu 4/2 duoc ghép boi hai van ddo chiéu 3/2 trong mét vo:
mot thuong dong, mot thuong mo.

Van ddo chiéu 4/2 ciing c6 thé diéu khién bang co khi, bang khi nén (dau) hay dién
mdt phia hodc ca hai phia. Cac van diéu khién bang khi nén (dau) hay dién ca hai phia
cling c6 dac diém nhu mét phén tu nh¢ hai trang thai.

Van 4/2 duoc st dung 1am van dao chiéu xilanh tic dung kép hodc dong co khi nén.

Hinh 2.29 biéu dién ky hiéu, cAu tao va nguyén 1y hoat dong ciia mot van dao chiéu

4/2 diéu khién bang khi nén ca hai phia.

4 K| 2

4 U 2
A
- " -
L
Than 1
van b) Ki hiéu
Nong
van
14 1 12
a) So d6 cu tao
Hinh 2.29 Van dao chiéu 4/2 diéu khién truc tiép tir hai phia bang khi nén
4) Van dio chiéu 5/2

Van dao chiéu 5/2 ¢6 5 cira lam viéc (vao(1), ra (2, 4) va hai ctra x4 riéng cho mdi
trang thai (3,5), c6 hai trang thai [am viéc.

Van ddo chiéu 5/2 ciing c6 thé diéu khién bang co khi, bang khi nén (dau) hay dién
tir mot phia hodc ca hai phia. Cac van diéu khién bang khi nén (dau) hay dién ca hai phia
c6 dic diém nhu cac van da gidi thiéu - 14 mot phan tir nhd hai trang thai. Van 5/2 ding

lam van déo chiéu diéu khién xilanh tac dung kép, dong co. Hinh 2.30a biéu dién ky hiéu,
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céu tao va nguyén Iy hoat dong ctia mot van dao chiéu 5/2 diéu khién bang khi nén, trang
thai 6n dinh hién c6 dugc thiét 1ap boi tin hiéu & cira diéu khién (12). Hinh 2.30b 1a trang

thai 6n dinh duoc thiét 1ap lai boi tin hidu & cira diéu khién (14).

Than Nong
van van

L

b) Ki hicu

Ill-_ll—m—u-n—'m-u-]m
ITINY =
5 4 1 2 3 12
Khi c6 tin hiéu diéu khién 14

14

a) So do cau tao

Hinh 2.30 Van dao chiéu 5/2 diéu khién tryc tiép hai phia bang khi nén

Vi du: Ung dung van dao chiéu 5/2 — xung (Hinh 2.31).
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[k | | -
i
#?3

{]:"' T \I\:Il []:‘Jl T \3}?

Hinh 2.31. Ung dung van déo chiéu 5/2 diéu khién truc tiép hai phia bang khi nén

- Van dao chiéu 5/2 diéu khién gian tiép thong qua van phu tro bang dién tur:
Céc van dao chiéu 5/2 diéu khién gian tiép qua van phu trg bang dién tir duoc sir
dung rong rii cho diéu khién dao chiéu xilanh kép, dong co.
+ Hinh 2.32 trinh bay mot van déo chiéu 5/2 diéu khién gian tiép qua van phu tro
bang dién tir c6 trang thai 6n dinh thiét 1ap bang 16 xo hdi vdi ngudn khi nén hd tro lay
chung tir ngudn (1), trang thai con lai (1>4) duoc didu khién boi tin hiéu 14.

Nam cham
dién
Van phu trg . 4, 2
Than Nong = \ /4
/D In\vly /g
5" 3
b) Ki hi¢u

=l
II-I - 1| - -II - 1]

: "iITIIIIl]lF

g4 1

a) So do cau tao

Hinh 2.32 Van dao chiéu 5/2 diéu khién gian tiép qua van phuy tro bang dién tir
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+ Van dao chiéu 5/2 diéu khién truc tiép hai phia bang dién tir duoc trinh bay trén
hinh 2.33.

: 4 2
B & 4 1 2 3 B2 |
V:\VVVI/TTI
5 3
b) Ki hi¢u

-u- -II- .-.--II

--_m-n-rm- g
B4 5% 4 1 3 a2
Khi ¢6 tin hiéu diéu khlen dién 14

a) So do cau tao

Hinh 2.33 Van dao chiéu 5/2 diéu khién truc tiép hai phia bang dién tir

5) Van déo chiéu 5/3

Van 5/3 c6 3 trang thai, trong do trang thai trung gian (mid — position) la trang thai
6n dinh va ludn duoc thiét 1ap boi cac 10 xo hodi khi khong cé bat ky mot tin hiéu diéu
khién ndo. Nguoi ta thuong goi do 1a trang thai khong. Hai trang thai con lai s& dugc thiét 1ap va
cuing ton tai boi hai tin hiéu diéu khién tuong tmg nhu dbi voi van 5/2 diéu khién mot phia.

Ngoai chirc nang d4o chiéu co cdu chdp hanh, cac van 5/3 khac nhau boi trang thai khong
(trang thai trung gian) va vi vay duoc lya chon vi nhitng muc dich str dung khéc nhau:

+ Van 5/3 trén hinh 2.34a: trang thai khong cta van thich hop voi yéu cau ham dimg
can piston cta xilanh ¢ bat ky vi tri nao trén doan dudng tic dung ctia nd. Tuy nhién,

diém dung chinh xac con phu thudc vao nhi¢u y€u to, nhu tai trong, ap suat, tinh nén
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duoc cua khi nén...Goi 1a van 5/3 ¢6 vi tri trung gian khoa.

Nong van Than van Lo xo xac lap trang
thai khong
4l | 2
I om — m = I‘I'-"I. \ TT f
|—|_I|—I| - — ] - - | ||f| |. Ay 1]- TI- LI

L ] 1[ ﬁ;]r T B

14 1 3 12 Ki hiéu
So dd ciu tao
a) So dd céu tao va ki hiéu

Lo xo x4c lap trang
Nong van Than van thai khong

B e = e 'Tll”ll :\

l IIJl -(W

—-
o

'

1

—

5 3

| - |- I—IIIII—IIII—H-I

14 -'-'l 1 2 3 12
So dd ciu tao

b) So dd cu tao va ki hiéu

Lo xo x4c lap trang
Nong van Than van thai khong

LY

- (SN]SR Ki hiéu
14 5 4 1 2 3 12

3
Sl
'
1

So d6 cau tao
b) So do cau tao va ki hi¢u

Hinh 2.34 M6t sb van dao chiéu 5/3 diéu khién tryc tiép hai phia bang khi nén (dau)
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+ Van 5/3 trén hinh 2.34b: trang thai khong ctia van mé ngudn cho hai cira ra cung
cap khi nén cho ca hai phia cua piston, goi 1a van 5/3 ¢6 vi tri trung gian ap luc. N6 thich
hop voi yéu cau duy tri chuyén dong cham cua can piston vé phia c6 dién tich tac dung
nho hon.

+ Van 5/3 trén hinh 2.34c: trang thai khong ctia van xa ngudn cho ca hai phia cta
piston cua xilanh, goi 13 van 5/3 ¢6 vi tri trung gian xa. N6 thich hop véi yéu cau tha tu
do cho can piston va c6 thé di chuyén né theo y mudn bang ngoai lyc.

Van déo chiéu 5/3 diéu khién gian tiép hai phia thong qua van phu tro bang dién tir.

Nam cham
dién Ne Lo xo xac lap trang
ONE VAN Than van thai khong
4 2
= \ f =
DI\ vlyryly 20 N
500 3
84 5 4 1 2 3 82 a)Kihiéu

a) So do cau tao
Hinh 2.35 Van dao chiéu 5/3 diéu khién gian tiép hai phia

thong qua van phuy tro bang dién tir

2.4. Cac van diéu khién, khdng ché luu lwgng, ap suit
2.4.1 Van mét chiéu

1) Van mdt chiéu chi cho dong khi nén (dau) chay theo mot huéng khi luc do khi
nén gay ra lén hon lyc 10 xo (Hinh 2.36).

Nong van Than van

—

I

Cua vao 2> [@ // | Cuara — ]“‘g‘%ﬁ%
==

= b) Ki hiéu

Lo xo
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a) So do céu tao
Hinh 2.36 Van mot chiéu
2.4.2. Van xa nhanh
Tbc do cua piston cua xilanh c6 thé dugc tang dén cuc dai khi 1am giam thiéu

su can tré dong chay cua dong khi xa. Khi c¢6 van xa nhanh, khi xa trong budng xilanh
khong chay qua van dao chiéu ma xa ra moi truong dé dang hon qua van “xa nhanh”.

Nguyén ly lam viéc ctuia van xa nhanh dugc mo ta trén hinh 2.37.

- Khi dan ngudn, 4p suit P, > P, nén cira 3 bi dong lai va khi nén cung cép cho
tai qua ctra 2.

- Khi ap suit P, < P, van xa nhanh s& tu dong dong ctra 1 va mé cua 3 tao nén
duong xa gan nhat va qua trinh xa nhanh hon (xem vi du tng dung hinh 2.38).

Than van

S PYEN 8

b) Ki hiéu

Nong van
1 1
Khi van din ngudn (1—2) Khi van x4 khi (2—53)

a) So do cau tao

Hinh 2.38 Van xa nhanh
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Hinh 2.39 Ung dung van xa nhanh

2.4.3. Van tiét luvu
Cor cAudiby —__
chinh
Cor cau déu
chinkh
N,
‘an tiet ru
i k3
> €| . i jug
Ki higu Chidy hiEi SRS |
\ / tiét ey | i B o K higu
an mit chigu
“an B8t luru hai chegu wan tét luw mat chigu
Hinh 2.40 Van tiét luu

Van tiét luu duoc st dung v61 muc dich diéu chinh tdc d6 cua co ciu chéip hanh.
Trong thyc té, thuong ¢ yéu cau khac nhau vé toc d6 ddi voi cac hanh trinh cia co cau
chap hanh nham dap Gmg yéu cau cong nghé va ning suat.

Vi vay van tiét luu hai chiéu it dugc st dung ddc 1ap ma thuong dugc sir dung kem
theo v&i van mot chiéu hodc dugce ché tao tich hop trong cung mdt vo dé tao thanh van
tiét luu mot chiéu (hinh 2.40).

Hai truong hop tmg dung van tiét luu mot chiéu:
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& Joh
249 he

Hinh 2.41 Ung dyng van tiét luu mot chiéu

a) Tiét luu ngudn cung cip (hinh 2.41a), trudng hop nay it dugc ap dung, vi tbe do
co cau chip hanh kém 6n dinh hon, phu thudc nhiéu vao tai trong.
b) Tiét luu duong xa khi (hinh 2.41b) dugc ding phd bién hon, khic phuc duoc cac

nhuoc diém trén.

2.5. Céc phan tir xir Iy tin hiéu khi nén
2.5.1. Van logic AND

Van AND dugc st dung dé théa man cac diéu kién doi hoi déng thoi.
Céac dic diém:

- Tin hiéu khi nén duoc dua vao cira (1) va (1(3)) dé tao tin hiéu ra (2);

- Khi khong ¢6 céc tin hi¢u vao hodc chi c6 mot tin hi¢u thi cua ra (2) khong co tin
hiéu ra;

- Khi hai tin hi¢u vao cé cung ap suit dugc dua toi ¢ hai thoi diém khac nhau, tin
hiéu ra s& 1a tin hiéu vao dén sau;

- Khi hai tin hi¢u c6 ap suit khac nhau dugc dua t6i & cung thoi diém, tin hiéu ra la

tin hiéu vao co6 ap suat nhé hon.
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Nong van  Than van

‘ 2

)
| 2
T 10
L
| . Ki hi¢u
1 1(3) 1 19
Tin hi¢u vao 1(3) Tin hiéu vao 1(3) co
co trudce ap suat nhé hon
Hinh 2.42 Van logic AND

152

ALy AL

l Vi dy tng dung wan AND

Hinh 2.43 Ung dung van logic AND

2.5.2. Van logic OR
Céc dic diém:
- Ctra ra (2) s€ co tin hi¢u ra khi mdt trong hai ctra vao (1) hoac (1(3)) co tin hiéu.
Khong c6 céc tin hi¢u vao thi khong c6 tin hi¢u ra
- Néu cung mot thoi diém co ca hai tin hiéu vao nhung ap suat khac nhau, tin hiéu

ra la tin hi¢u c6 &p suat 16n hon.
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Than van Nong van

| ./

| 2

1 —:—:—Oi— 103)
| Ex
Ki hidu
1 13 1 13
Tin hi¢u Tin hi¢u 1 Hinh dang
1(3) ¢o trude co trudc bén ngoai
Hinh 2.44 Van logic OR

Trong h¢ théng khi nén, van OR dugc st dung véi nhiéu chirc nang dac biét, vi du nhur:

- Véi van OR, c6 thé thiét ké kha nang diéu khién ¢ nhiéu vi tri khac nhau, voi nhiéu tac

dong diéu khién khac nhau;

- Trong diéu khién tuan tir, cac cong OR tham gia trong cac module nhip;

Hinh 2.45 1a so d6 mach hé thong khi nén tmg dung van OR trong giai phéap c6 thé diéu
khién Xilanh 1A ¢ hai kha ning: bang nut 4n (1S1) hodc bang Pé dan (1S2).

& | o

Hinh 2.45 Ung dung van logic OR

2.5.1. B¢ dinh thoi gian khi nén

CAu tao ciia mot bd dinh thoi gian bao gém:
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Mot van tiét luu mot chiéu, mot binh chira khi nén va mt van dao chicu 3/2 diéu khién
bang khi nén.
Hinh 2.46 trinh bay cau tao, dap ung thoi gian, ky hiéu biéu dién trén so d6 va kiéu

dang bén ngoai ciia mot bo dinh thoi gian kiéu DELAY ON.

Binh tich chira
£ r.___._.___._._._}__._.1
it
X — |
n( | — !

"li_ - bl .l '\_"ll I
oL L\
e |

12

i e o 1l w3
Van tiét luu 3 Ki hi¢u
dat thoi gian

/, 0 "
' 1

Vap dao 2 I Hinh dang bén

chiéu 3/2 j T ‘

ngoai
Dap tng thoi gian

So do cau tao

Hinh 2.46 Dép tng thoi gian va ki hiéu cua DELAY ON

Nguyén 1y lam viéc nhu sau: Tai thoi diém t = 0, mot tin hiéu khi nén c6 ap sut
khong d6i duoc dat vao cira (12) dé khdi tao bd dinh thoi. Khi nén qua khe hep cua tiét
luu mot chiéu nap vao binh trich chura, diéu chinh muc luu lugng nay chinh la diéu chinh
thoi gian tré At can thiét. Khi ap sudt trong binh trich chtra dat t&i gia tri cAn cho chuyén
trang thai clia van 3/2, van s& m& cung cap tin hiéu ra tai cira (2). Trang thai nay s& bi x0a
khi xa tin hiéu ctra (12), qué trinh x6a dién ra gan nhu tirc thoi: khi nén trong binh chira
xa nhanh qua cira (12) (xa qua van mot chiéu) ap suat giam nhanh, 10 xo phuc hdi cua
van dao chiéu 3/2 tac dong khoa van.

Tiép theo dé c6 cac bd diéu ché do rong xung, nguoi ta ddi chiéu van tiét luu mot

chiéu dé tao ra bo dinh thoi gian DELAY OFF nhu trinh bay trén hinh 2.47.
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bap ung thoi gian Ki hiéu

Hinh 2.47 Dép tng thoi gian va ki hiéu cua DELAY OFF

Hinh 2.48 trinh bay mot vi du tmg dung DELAY ON (1V3). Can piston cta xilanh
1A can phai luu lai ¢ vi tri cudi cung mot thoi gian (vi du 5s) sau do tu dong rut vé. Tin
hiéu diéu khién cung cip cho DELAY ON dugc ldy tir cong tic hanh trinh S2 — xac dinh
vi tri cudi cung cua piston. Van dao chiéu 1V2 1a van xung nén tin hiéu diéu khién do
DELAY ON cung cip dé diéu khién cho piston Iui v&, khi can piston rat khoi S2 va
DELAY ON tré lai trang thai ban dau.

Hinh 2.48 Ung dung DELAY ON
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2.5.4. Van tuan ty 4p suat

Ap suat can giam sat dugc dat vao cua (12), khi ap suat do vuot qué gia tri dat
nao d6 (phu thudc vao yéu cau cong nghé, thuong nhé hon ap suat cua ngudn), van dao
chiéu 3/2 s& mo dua khi nén ra ctra (2). Van dao chiéu 3/2 s& dong tro lai khi ap suit o

cuta (12) nho hon gia tri da dat.

Bd digu chinh
apSUbl~.  [PPpST

Van 32

321 l:' Hinh déng bén ngodi Ki hi¢u

So d6 cau tao

Hinh 2.49 Van tuan ty 4p suét
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Hinh 2.49 Ung dung van tuan tu ap suét

2.6. Van tuyén tinh
2.6.1. Khai niém

Trong cac phan kién thuc trudc, da nghién ctru va tim hiéu vé cac phan tir cia hé
théng khi nén — thuy luc ¢ cac dang dai luong dat trudc. Trong mot s6 hé théng doi hoi
tinh thich nghi ciia hé thong ddi voi tinh chat 1am viéc cta cic co cdu chip hanh nhu:
thay ddi tée do cua piston, dong co theo thoi gian, dac tinh lam vi€c cua tai trong; hay
thay doi tai trong ctia co cAu chap hanh & bat ki thoi diém nao, thi van dé nay s& khong
thé thuc hién dugc voi nhitng phan tir diéu khién, diéu chinh ON/OFF va ciing khong thé
st dung céc van tiét luu dé thay doi luu lwong bang co hoc, nhu thé s& ton rat nhiéu thiét
bi cho hé thdng diéu khién ciling nhu hé thdng dong luc, ma phai sir dung dén cac phan tir
c¢6 kha ning diéu chinh v6 cap d6 1a cac phan tir van tuyén tinh.

Déi v6i nhitng hé théng khi nén — thuy luc khi yéu cau dén sy thay d6i vé ap suét va
toc do ctia cac co cdu chap hanh mot cach chinh xac va vo cap ngudi ta sé sir dung dén

cac van servo tuyén tinh. Ngoai ra con co thé két hop voi cac bo dicu khién tich hop cao
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nhu: bo diéu khién PID, PLC... thi hé théng diéu khién s& c6 tinh on dinh va tinh linh

hoat cao hon.

2.6.2. Ban chit ciia van tuyén tinh

Su khac nhau co ban cta van tuyén tinh so voi van dong md ON/OFF & chd 1a qua
trinh Iam vi€éc ciia nam cham dién va luu lugng dong chay qua van.

O céc van dong mo ON/OFF thi tin hi€u tac dong vao cudn day dién tr & dang bac
thang, con van tuyén tinh thi tin hiéu vao 1a dong dién hay dién ap ¢ dang tuyén tinh, nhu

vay d6 dich chuyén ctia nong van va luu lugng dong chay qua van s& thay dbi tuyén tinh.

2.6.3. Pic tinh nam chidm dién tir ciia van tuyén tinh

Hinh 2.50 cho thay, tmg véi mdi gia tri dong dién I tir bién tré qua b khuéch dai
vao nam cham dién tur, s€ c6 mot do dich chuyén cua nong van (s) tuong ung, khi luc
dién tir F can béng voi lyc 10 xo thi nong van dung dich chuyén. Tu do6 cho théy, do dich
chuyén (s) ctia nong van ti 18 v6i gia tri dong dién I chay trong cudn day nam cham dién
tir. Néu dong dién cang 16n thi do dich chuyén ctia nong van (s) cang 16n va nguoc lai.

Khi thay doi 6 1on dong dién I & van tuyén tinh thi nhiét sinh ra trong cuén day
dién tir khong anh hudng dén lyc dién tir F. Nhung khi thay doi dién ap U, thi nhiét sinh
ra trong cudn day s& anh huong dén lyc dién tir F.

Trong van tuyén tinh, tiy thudc vao d6 16n dich chuyén cia ndng van (s), c¢6 thé
phan ra thanh 2 nhém:

- Nam cham dién tir diéu khién d6 dich chuyén: d6 dich chuyén ctia nong van cé gia
tri khoang 1+5 mm.

- Nam cham dién tir diéu khién luc: d6 dich chuyén cua nong van co6 gia tri khoang

1+5 mm.
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Hinh 2.50 Nguyén 1y lam vi¢c va dac tinh cia nam cham dién tur

2.6.4. Van ap suit tuyén tinh
1) Cong dung

Diéu chinh ap suat vo cp khi dong dién tac dong duoc thay doi tuyén tinh.
2) Phéan loai

Van 4p suét tuyén tinh gom 2 loai:

* Van tran tuyén tinh;

* Van giam ap tuyén tinh.

2.6.5. Van dio chiéu tuyén tinh
1) Cong dung
Van d4o chiéu tuyén tinh dung dé thuc hién hai nhiém vu:
Thay d6i chiéu chuyén dong cua co cdu chap hanh;
Thay ddi v6 cip van tdc clia co cau chip hanh, thay di gia téc trong qua trinh khéi
dong va dung lai.
2) Phan loai
Van dao chiéu duoc phan thanh 2 loai:
* Van dao chiéu khong c6 phan hoi;

* Van ddo chi€u c6 phan hoi.
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2.7. Céc phan tir dwa tin hiéu
2.7.1. Khai niém chung

Trong cac hé théng diéu khién ty dong nodi chung, hé thdng khi nén néi riéng, cac
phan tir dua tin hiéu dugc chia 1am hai nhom:

- Nhom cac phan tir giao tiép ngudi — hé thong.

+ Trong hé théng diéu khién hoan toan bang khi nén, ngudoi ta thuong sir dung cac
phan tir (goi chung 1a phan tir tic dong bang tay): dang cac nit 4n, nam xoay, Pedal...
véi cac van dao chiéu 3/2 hodc dao chiéu 5/2.

- Nhém cac phﬁn tor giao tiép trong hé théng, gém cac phﬁn tir thuc hién nhiém vu

giam sat trang thai ciia hé thong, nhu cac cong tac hanh trinh, cdm bién...

2.7.2. Nhém phan tir giao tiép nguoi véi hé thong
1) Cac phan tir dwa tin hiéu khi nén
Hinh 2.51 md ta cdu tao, nguyén Iy hoat dong va ky hiéu cia mot nat an thuong

dong sir dung van dao chiéu 3/2.

Thén van — _
=
|
|
2| > 2| -« ':]: - T\ )
Nong van — V!
3 3 £ s
1 1| & Ky higu
Khi chua cé luc Khi ¢6 luc tac
tac dung dung

Hinh 2.51 Nut nhan thuong déng 3/2

Trong thyc té, nguoi ta con st dung céc loai phan tir dua tin hi¢u khi nén khac, c6

thé thong ké thém mot sd loai bang ky hiéu ciia chung nhu trén hinh 2.52:
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Ky hiéu

Hinh 2.52 Céc ki hiéu cua mét s6 nut nhan

2.7.3. Nhém phin tir giao tiép trong hé thong
1) Céc phan tir khi nén giao tiép trong hé thong
a) Céc cong tac hanh trinh hay con goi 1a cong tic gidi han tac dong bang co khi.
Hinh 2.53 mo ta cu tao va nguyén 1y hoat dong ctia mot cong tic hanh trinh khi

nén tac dung bang co khi, st dung van 3/2 thudng dong.

a) Cong tac hanh trinh tac a) Cong tic hanh tr‘inh tac
dong hai chiéu dong mot chiéu

Hinh 2.53 Cong tic hanh trinh 3/2

Theo yéu cau cong nghé diéu khién hé thong bang khi nén, ngudi ta thudng sir dung
hai loai cong tac hanh trinh, phan biét theo chiéu tac dong: cong tic hanh trinh tac dong
c4 hai chiéu (hinh 2.53a) va cong tic hanh trinh chi tac dong mot chiéu hodc tir trai sang

phai hoac tir phai sang trai (hinh 2.53b).
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Hinh 2.54 Ung dung cac cong tic hanh trinh 3/2
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Chuong 3: CONG NGHE PIEU KHIEN BANG KHi NEN

Trong k¥ thuat diéu khién, cac hoat dong cta céc co cau trong hé thong diéu khién
tr dong déu xuét phat tir cac phuong trinh chuyén dong dugc xay dung trén nguyén 1y
lam viéc cua hé théng. Cac phuong trinh ndy 13 ham tich hop nhitng gia tri ca tin hiéu
vao — ra va dugc viét dudi dang cac bién sb cua dai s Bool. Qua trinh dinh nghia tin
hiéu vao — ra day du, tuan thu nguyén 1y hoat dong cuia hé thdng dé xay dung dugc cac
ham t6i wu, dé giam thiéu duoc tdi da cac phan tir logic trong thiét ké 13 mot nhiém vu
quan trong trong k¥ thuét diéu khién. Tuy theo mirc d6 don gian hay phirc tap cua hoat

dong hé thdng ta c6 thé c6 it hay nhiéu phuong trinh diéu khién.

3.1. Ly thuyét dai so Bool
3.1.1. Cac phép bién doi ham mot bién
Bang 3.1 Cac phép bién d6i ham mot bién

Phuwong trinh Mach dién Mach logic
0
AA0=0 |
A —oo—/—A A & 0
AAl=A A1 /1 & —a
AAA=A JA A A~ & —a
A_
AAA=0 JANA 2T & o
A=A T A— 1 p—H 1 pP—A
R B o>
D R i e
1 1—
AVA=A A A= > —a
a— :
A A2
A A
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3.1.2. Cac luat co ban ciia dai s6 Bool

1) Luat hoan vi

Béang 3.2 Luét hoan vi

Phwong trinh Mach dién Mach logic
,A , B A—— &
B ——
AAB=BArA B A 5
S 2/
A &
A A— >1
a— | o
AvB=BVA
B B— >1
A | A
2) Luét két hop
Bang 3.2 Luat két hop
Phwong trinh Mach dién Mach logic
A —]
/A/B / C B— & &
C
AAB)AC=AABACO
A
A B ,C B &
c— &
C C
AvB)vC=Av(BvO
A A
B . >] —
3 | i
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3) Luét phan phdi
Bang 3.3 Luat phan phdi
Phwong trinh Mach dién Mach logic
(AAB)V(AACQ) ,A ,B A
=AABVO) o — B—| &
/S >1 —
&
el A
—L_C B—21 & —
c— 2
(AvB)A(Av O) s A s A A
=Av(BAO ] B | c 4 B_|=>1
/. /. &
—|>1
/A A
— ,B C — B — & > —
C_
4) Luit hap thu
Bang 3.4 Luat hap thu
Phwong trinh Mach dién Mach logic
AV(AAB)=A S A A
— /A _,B |[— | P >] —
B_
_A A1
AA(AvB)=A S A A
s A |
—1_B & I—
>1
B_
_A A1
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5. Luit bu
Béang 3.4 Luéat bu
Phwong trinh Mach dién Mach logic
/A A |
— > .
—L_1A/B [— U e H "
Av(A AB)=AVB
/ A A —]
/. B —
B A &
/1 ,
_/L /B |— B >1 H
AA(A vB)=AAB
A —
/A B | &
6) Luat De Morgan
Bang 3.5 Luat De Morgan
Phwong trinh Mach logic
A——»
& p—
- B—
AnBE=AV B
A 1
>1 —
B -
A —
>l p—
B —
AvE=A A B
A -
& —
B o
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Vi du 1: Téi wu hoa phuong trinh sau:
y=(4ABAD)v(ArBAD)
Giai:
Phuong trinh trén c6 chung tham s6 A A B . Theo luat phan phéi c6 thé viét lai phuong trinh

trén nhu sau:
y=(A/\l_?)v(D/\5)
Theo phép bién d6i ham 1 bién co:
(DAD)=1
Do do:
y=(A/\§)/\1=(A/\E)
Vi dy 2: Téi wu hoa phuong trinh sau:
yz(ZvB)/\(A/\B)
Giai:
Theo luat phan phdi c6 thé viét lai phuong trinh trén nhu sau:
yz(Z/\A)v(Z/\B)v(B/\A)v(B/\B)
Theo phép bién d6i ham 1 bién co:
ANA=0BAB=B
Suy ra:
y=0v(ZAB)v(B/\A)vB
yz(Z/\B)v(B/\A)vB

Vi du 3: Téi wu hoa phuong trinh sau:

y:(ZvC)/\(BvlS)
Giai:

Theo luat De Morgan c6 thé viét lai phuong trinh nhu sau:
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y=(Z\/C)\/(B\/5)=(j\/5)\/(§\/5)
Theo phép bién d6i ham 1 bién thi:
2:A5=D

Do d6: y:(AA(_?)v(EAD)

3.2. Phwong phap ma ti bai toan diéu khién, nguyén tic biéu dién so do hé thong

Trong linh vuc thiét ké hé thong diéu khién noi chung va trong linh vuc thiét ké hé
thdng khi nén - thity lyc ndi riéng, mé ta bai toan diéu khién 1 viéc xac dinh 16 ddi tuong
diéu khién, nhiém vu diéu khién, cac thong sO can diéu khién, cac diéu kién rang budc. ..

Dé mb ta bai toan diéu khién, ngudi ta thudng dung nhitng thuat ngit, nhitng ky hiéu,
quy udc thé hién dudi dang so dd khéi, so dd, luu d6 thuét toan, luu dd tién trinh...
Trong ky thuat diéu khién hé théng khi nén - thuy luc, viéc mo ta bai toan diéu khién
thuong dung biéu d6 hanh trinh budc , so @6 chirc nang hay luu d6 tién trinh.

Tuy theo yéu cau mo ta bai toan diéu khién, ngudi ta co thé st dung cac dang biéu
d6 sau:
1) So' 6 hanh trinh bwéc

So d6 hanh trinh bude biéu dién céc trang thai hoat dong cua cac co ciu chép hanh,
moi lién hé giita cac phan tir...Do d6 né dugc xem nhu 1a co so thé hién nguyén 1y hoat
dong cua mot hé théng.

- Tryc tung cta biéu d6 hanh trinh budc biéu dién trang thai (hanh trinh chuyén dong,
gbc quay,...).

- Truc hoanh cua so do hanh trinh bude biéu dién cac budc thuc hién hodc 1a thoi
gian hanh trinh. Hanh trinh lam viéc dugc chia thanh nhiéu buéc. Sy thay doi trang thai
cac bude duge biéu dién bang dudng nét ddm. Sy lién két giita cac tin hiéu dugc thé hién
bang nét nho va chidu tic dong dugc biéu dién bang mii tén.

Trén hinh 3.1 biéu dién so d6 cong nghé mot khau van chuyén san pham va so d6

chuyén dong cua co ciu chdp hanh. Biéu do nay chi mang thong tin vé hanh trinh budc
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cua cac xilanh.

e xiamdiy  swr(])

“\‘“\:x“\\‘h e w - 1 ] 152

I o 181
H 1 ' 252
: g 28

Xilanh nang

oy

a) So dd cong nghé b) So dd hanh trinh budc

Hinh 3.1 So d6 cong nghé mot khau van chuyén san phdm va so dd hanh trinh budc

cua cac co cau chap hanh

Biéu d6 hanh trinh budc con duge mé ta ngin gon bang diy ky hiéu:
1A(0>1) 2A(0>1) 1A(1=>0) 2A(1>0)

Doc theo thtr tu tu trai qua phai la:

Budc 1 piston 1A di 1én (duong trang thai di tir 0> 1);

Budc 2 piston 2A di ra (duong trang thai di tir 0> 1);

Budc 3 piston 1A di xudng (duong trang thai di tir 1->0);

Budc 4 piston 2A di vé (dudng trang thai di tir 1->0).

Trong hinh 3.1: 1A, 2A 1a cac xilanh; 1S1, 1S2, 2S1, 2S2 1a cac phén tir dua tin hiéu
(nat nhan khoi dong, cong tac hanh trinh hay 13 cac cam bién, ...)

Luu y: Ddi véi co cau chap hanh 13 dong co (khi nén hay thay lyc), thi trang thai
hoat dong cua dong ciing c6 thé duoc biéu dién nhu sau:

Doc theo thir tu tir trai qua phai la:

Khi dong co quay thuan dugc biéu dién bang dudng trang thai di tir 0> 1;

Khi dong co quay nguoc duge biéu dién biang dudng dudng trang thai di tir 1>0;

Tap doan FESTO hd tro v& cac biéu do ciing nhu mach hé thng khi nén bang phan
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mém FluidsimDRAW4.
* Mot s6 ky hiéu chirc nang cac phan tir diéu khién (Theo tiéu chuan VDI 3260-
CHLB buc):

- e - . 7 Py = . "
Céng téc ngdt liic nguy hiem Phan tit dp suat

Niit dong

Phén tir théi gian

Niuit dong va ngar

Niit ngat Tin hi¢u ré nhanh

Céng tdc chuyén mach
Lién két OR
Niit nir dong

o e Lién két AND
Niit an

RAGWOEOBs®

Den bdo hi¢u Tin hiéu tdc déng bang co

mlJ/-E/-C/??’*”'*“'

Niit dn tdc déng dong thoi Lién két OR c6 1 nhanh phii

Hinh 3.2 Céc ki hiéu biéu dién trén biéu d6 hanh trinh budc

Vi du 1: Thiét bj ép dan Plastic, cong nghé (Hinh 3.3a) va so' dd hanh trinh budc (hinh
3.4b).

- Ban ép dyoc truyén dong 1én xudng bang xilanh 1A;

- Thoi gian ép dugc dit theo yéu cau (5s) va dugc tinh tir thoi diém ban ép tac dong 1én cong tic
hanh trinh (1S2).

- Chu trinh méi duogc bit dau b'fmg viéc nhan nat an (1S3) va kém theo diéu kién
ban ép da rat vé vi tri cudi cung (181 duogc tic dong).
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sTART(])
Y
ke 2 3=1
12
1 =
1 182
1A
0 i 151
a) So cong nghé thiét b ép Plastic b) Biéu d6 hanh trinh budc

Hinh 3.4 Thiét bj ép dan Plastic

Vi du 2: Khau dong goi san phdm (Hinh 3.5)
Tir so dd mé ta cong nghé ctia khau déng goi san pham (Hinh 3.5a), c6 thé thiét 1ap duoc
biéu d6 hanh trinh budc cho cac Xilanh 1A, 2A nhu hinh 3.5b.

P START(])
- 1 2 3 4=1
1 - 152
1A | / 7
0 181
1
1 - 251
& M\
o - 7 | |
a) M6 ta cong nghé khau dong goi san pham b) So dd hanh trinh budc

Hinh 3.5 Khau déng goi san pham
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3.3. Phén loai cac phwong phap diéu khién
3.2.1. Piéu khién true tiép, gian tiép
Diéu khién truc tiép, gian tiép la diéu khién thuong céac tdc dong duogc thuc hién

tryc tiép bang tay hay bang chan. Trong diéu khién khi nén — thity lyc tiy thudc tin hiéu
dau vao 1a cac van tac dong bang tay (hoic bang chan), chung truc tiép kich hoat (goi 1a
diéu khién tryc tiép) hodc gian tiép kich hoat thong qua cac van trung gian (goi 1a diéu
khién gian tiép) cac piston dich chuyén ra hodc tré vé vi tri ban dau theo mong muén.

Diéu khién tryc tiép, gian tiép doi hoi phai c6 van hanh ciia con ngudi méi trd nén
hiéu lyc. Piéu khién tryc tiép, gian tiép thich hop & bat cir noi ndo ma khong can quan
tam dén chu trinh 1am viéc tu dong cua hé théng. Hay néi mot cach khac, day la mot loai
diéu khién phu hop ddi véi nhitng hé thong hoat dong don gian, vi du nhu hé théng kep
chdt, nang chuyén, dinh vi, ...

Vi du: Mot khau cua thiét bi phan loai va van chuyén san phém (hinh 3.6), mach

diéu khién truc tiép, gian tiép duoc thiét ké nhu hinh 3.6b,c.

B P e

L\ '_ V1
&/u % ] S0 2 oo
f:l"; .

m ST SN

= 3 1 3
A A
a) Mo ta cong nghé . i . )
b) Mach di€u khién c¢) Mach diéu khién
truc tiép gian tiép

Hinh 3.6 Khau cta thiét bi phan loai va van chuyén san phim
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3.3.2. Pi¢u khién tuan tw theo hanh trinh

Trong mot hé théng diéu khién tuan tu theo hanh trinh, hoat dong cua cac phén tor dua tin
hiéu dé khoi dong cac co cau chuyén hudng hay van hanh cac vong ldp diéu khién duoc thyc
hién béi chinh cac cc co cAu chip hanh.

Céc tin hiéu hanh trinh dugc thuc kich hoat truc tiép tir can piston & cudi mdi hanh trinh.
Tuy nhién dé thuc hién nhiing nhiém vu hoéc nhiing yéu cau nao do, thi c6 thé b tri cac tin hiéu
hanh trinh & nhimg vi tri bat ky trén khoang chay cua Piston.

Vi du Hinh 3.7 biéu dién cong ngh¢, so dd hanh trinh budc va mach diéu khién tuan

tir theo hanh trinh cia mot khau dong goi san pham:

1 Z 3 4=1

152

1A / \
0 . ¥151

1 o } 251
= J\
o 1

a) Mo ta cong nghé khau dong goi san pham b) So dd hanh trinh budc

T )

¢) Mach diéu khién theo hanh trinh
Hinh 3.7 Khau déng goi san phim
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3.3.3. Pi¢u khién tuan tw theo thoi gian

Diéu khién theo thoi gian 1a trang thai diéu khién cua hé thong tic dong chi phu
thudc vao dai lugng thoi gian cua cac phan tir dinh thoi gian. Cac phan tir dinh thoi gian
c6 thé 1a khi nén hodc dién.

Vi du: Diéu khién mét Xilanh c6 yéu ciu dugc cho bdi so d6 hanh trinh budc trén
hinh 3.8.

=
START( |\. The
1 2 3= — {1 ﬂ

12 Ly s oo -
e Y 1 . .
1 152 S N b I

1A | ELLV @

0 - : £ 181 : JEE

Py
a) So dd hanh trinh budc b) Mach diéu khién bang khi nén

Hinh 3.8 Piéu khién tuan ty theo thoi gian

3.3.4. Pi¢u khién tuan tw theo ap suat

Diéu khién tuan tu theo 4p suét 1a sir dung tin hiéu giam sat ap suat (thuc té c6 thé 1a
luc kep, luc day, kéo...) dé diéu khién nhitng budc tiép theo, trong hé théng nay thuong
sir dung van tudn ty ap suat. Hinh 3.9 trinh bay biéu d6 hanh trinh budc diéu khién mot

xilanh theo tuan ty ap sudt.
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¢) Mach diéu khién bang khi nén
Hinh 3.9 Diéu khién tuan ty theo ap sut

3.3.5. Pi¢u khién theo ciu triic ting

Cac phuong phéap diéu khién da trinh bay & trén chi c6 thé ap dung d6i véi nhiing
bai todn don gian voi nhitng yéu cau cong nghé khong cao. Pimg trude mot van dé thuc
té dit ra, yéu cau tu dong cta mot thiét bi day chuyén, viéc thiét ké ra mot mach diéu
khién thich hop va kinh té 1 hét sirc quan trong.

Xay dung cau tric diéu khién theo tang thuc chat 1a phan chia chu trinh diéu khién

gdm nhiéu budc thanh céc ting riéng 1& (bao gdbm mdt hay mot sé budc), nhu vay cé thé
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lam minh bach hé théng diéu khién, khic phuc hién tugng trung tin hi€u trong diéu
khién.

Trong phan nay s& dua ra phuong phap gitp cac doc gia c6 thé thiét ké duoc cac
mach diéu khién theo yéu ciu cong nghé.

Chia tﬁng la budc quan trong, nod quyét dinh sd ph?ln tur cia mach hé théng s& duoc thiét ké.
1. Phwong phép chia ting:

Buére 1: V& so @ hanh trinh buéc:

Trong phan trude ta dd biét vé so d6 hanh trinh bude. O ddy xut phat tir yéu cau cu
thé, cong nghé cua tung may, thiét bi tu dong, ké ca khi thiét tu dong van con 1a y tuong
hay 1a trong ban mo ta nguyén 1y hoat dong ctia may can vé ra so d6 hanh trinh budc.
Viéc vé ra so do hanh trinh budc trong moi truong hop khi di co y tudng thi chic chin sé
v& duoc, viée v& so do hanh trinh bude theo yéu cau dé ra thuc chat chi mang tinh khai
quat hoa yéu cau thyc té.

Vi du: M6t may dép tu dong co yéu ciu nhu sau:

Mt co cau kep chét thuc hién cong viéc kep chat phdi trong khi may dap lam viéc
va s& nha ra khi may da hoan tat mot chi tiét ddp. Trong co cdu c6 st dung hai Xilanh 1A
va 2A, Xilanh 1A s& thuc hién viéc kep gitr phoi va xilanh 2A thuc hién viéc gia cong
dap. Khi 4n nut khoi dong (START) Xilanh 1A di ra kep phdi sau d6 Xilanh 2A di xudng
dap chi tiét va s& rat 1én sau d6 Xilanh 1A rat vé, két thuic mot chu trinh gia cong. So dd

hanh trinh budc dugc v€ nhu hinh vé 3.10.

0 1 _ 251

Hinh 3.10 So dd hanh trinh buéc cua mot may dap tu dong
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O cac vi tri 0 va 1 ciia mdi Xilanh 1A va 2A ta dit cac phﬁn tir 1S1, 1S2, 2S1, 2S2 1a
cac phén tir dé cép tin hi€u vao (cong tdc hanh trinh, sensor, ...). Nhu vay 1S1, 1S2, 251,
2S2 thudc cac nhom phén tir dua tin hi€u vao.

Buére 2: Xdc dinh hé diéu kién:

Hé diéu kién 1a t6 hop gia tri logic ctia cac phan tir dua tin hiéu vao. Ta quy udc gia
tri logic ciia mdi phan tir dua tin hiéu vao nhu sau:

Khi mét phan tir nhan dugce tin hiéu tir cudi hanh trinh cta xilanh (d6i voi cong tic
hanh trinh 13 sy tic dong bang co hoc 1én cong tic) thi & vi tri d6 duoc ghi gia tri logic 1a
1 cho ph?m tor nay trong bang hé diéu kién, nguoc lai khi khong nhan tin hiéu (khong bi
tac dong) thi & vi tri d6 duoc ghi gia tri logic 1a 0 cho phan tr ndy trong bang hé diéu
kién. Bang hé diéu kién duoc ghi li¢t ké ra cho tat ca cac bude tir bude dau dén bude
cudi cing ciia mot chu ky. Nhu biéu d6 hanh trinh budc hinh 3.10, bang hé diéu kién

duoc 1ap nhu sau:

Bang 3.6: Bang hé diéu kién
TT 181 1S2 1S3 154

1
0
0
0
1

S| k| | = @

1
1
0
1
1

Nl Al Wl N -
S| O = @ @

Viéc xac dinh hé diéu kién s& cung cap thong tin cho cac budc tiép theo.
Bwéc 3: Chia tang:

Chia tang 13 budc quan trong nhat, nd quyét dinh dén tinh t6i vu ciia mach thiét ké.
Viéc chia ting dugce dua vao co sé 1a bang hé diéu kién. Trong qué trinh chia tang c6 thé
chon ra mét sé Xilanh hodc tat ca Xilanh c6 trong hé théng dé xét hé diéu kién. Chang
han trong mot hé théng diéu khién c6 4 Xilanh 1am viéc, thi c6 thé chon 2, 3 hodc ca 4

Xilanh dé xét hé diu kién, hé diéu kién 1a t6 hop cac gia tri logic dugc trich ra tir bang
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hé diéu kién c6 cic phan tir tham gia 1 cac phan tir dua tin hiéu vao thong qua cac xilanh
da chon. Nguoi ta cling co thé chon ra & mdi giai doan lam viéc cua mot sb xilanh khéc
nhau dé xét hé diéu kién. Hé diéu kién xac dinh tir mot s6 Xilanh goi 1a nhom diéu kién.
a) Céach chia tang dugc tién hanh nhu sau:

Ta xét tir dau chu ky dén cac bude tiép theo khi hé diéu kién nay hay nhém diéu
kién tring nhau thi dimg lai va 1ui lai v& mot bude dé chia tang, tirc 13 phai chuyén sang
tang khac trude d6 mot bude. Sau khi dd duoc tach chuyén sang phan khac thi tiép tuc
xét tir vi tri dd duoc tach dén cac budce sau. Qua trinh nhu thé dugce tién hanh cho dén
cudi chu ky va s& thu duoc sd tang xac dinh.

Duya theo so @6 hanh trinh bude (Hinh 3.10) va bang hé diéu kién (bang 3.1) cho
théy, budc 2 va budc 4 trong so dd hanh trinh budc ¢6 hé diéu kién trung nhau, do do
viéc chia tang bat budc phai ¢ budce 3 (tng I bat dau tir budc 1>bude 3). Tir bude 3 xét
dén cudi chu ky khong co diéu kién nao tring nhau do d6 phai chia ra 1am 2 tang (tang II
bat dau tir bude 3->5). Cubi cung ta thu dugc sb tang 1a 2:

Tang I: xilanh 1A (0>1);  xilanh 2A (0>1);

Tang II: xilanh 1A (10);  xilanh 2A (1>0).

b) Chia tang truc tiép trén biéu do hanh trinh budc:

Chia tAng truc tiép trén so do hanh trinh budc s& gitp cho ngudi thiét ké quan sat rd
va bao quat hét tat ca cac budc cua so dd, déng thoi co thé thuc hién va nhan dugc két
qué rt nhanh. Tuy nhién ngudi thiét ké van phai tuan thu theo ding nguyén tic thiét ké
nhu cc budc trinh bay trong phan a.

Vi du 2: Xét so dd hanh trinh buéce nhu sau:
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__________ € -5
START | g >
CD> I [ I . 11T - v o
1 2 3 4 5 6 7=1
1 N 1S2
1A GEm—
1S1
2A
0 2S1

Hinh 3.11 So dd hanh trinh budc

Cach chia téng dugc thuc hién nhu sau: Ttr dau chu ky theo chiéu miii tén > dén
budc 3 thi thdy & budce 3 hé diéu kién tring v6i budc 1 ta phai lui lai vé mot bude va chia
tang I & bude 2.

Nhu vay tang I bat dau tir bude 1 = budc 2, tiép tuc tir bude 2 trd di ta thdy & budc
2 va budc 4 6 hé diéu kién trung nhau ta lai lui lai budc 3 dé chia tﬁng II. Nhu vay téng
I1 bat dau tir budc 2 = budce 3. Clr lam theo nguyén tic nhu vay, ta phai chia ting & budc
5 va s& duogc tang III va tang IV nhu trén hinh v&. Cudi cing sb tang ta thu duoc 1a 4
tang.

Tang I: xilanh 1A (0>1);

Tang II: xilanh 1A (1->0);

Tang III: xilanh 1A (0>1);  xilanh 2A (0> 1);

Tang IV: xilanh 1A (1-0);  xilanh 2A (1>0).

Phuong phép chia ting nhu trén khi xét hé diéu kién cua tat ca cac xilanh, thi s6
tﬁng thu duoc s& 1a it nhat. Viéc chia téng duoc thuc hién sao cho trong mot téng chi diéu
khién cho céc xilanh hoat dong duy nhit mot hanh trinh (di ra hodc 1ui vé,...), nhu thé s&
tranh dwoc hién tuong cac tin hiéu diéu khién cing mét lic cung cip cho mét van diéu

khién xilanh.
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¢) Ti wu hoa sb tang:

Pé t6i uu hoa (giam) sé tang can thiét, co thé tién hanh nhu sau.

Tach cac tang khong ké tiép nhau ra khoi so ¢ hanh trinh budc va vé lién vao vao
nhau thi s& nhan dugc so d6 hanh trinh budc méi.

Vi du 3: Cho so d6 hanh trinh buéc nhu sau.

Theo cach chia tang nhu da trinh bay & phan trén, v6i so do hanh trinh bude da cho

ta c6 thé chia duoc sb ting nhu sau (hinh 3.12):

__________ D
START | € - —— N
<D> 1 | 1 Jm
| 1 /N2 3 4 5=1
1S2
1A
0 1S1
1 / 282
2A K‘ —
0 2S1

Hinh 3.12 So d6 hanh trinh budc (cii)

Dé giam sb tang can thiét ta thuc hién nhu sau:
Tach tang III ra khoi so d6 hanh trinh budc (cii) va vé ké vao tang phia trudc tang I

(cli) nhu sau:

n 1

14 START|5=1 /T\2 3 4

1S2

1A

0 IS1

1 ( [ 282
2A

0 2S1

Hinh 3.13 So d6 hanh trinh budc (moi)

Xac dinh lai s6 tang: tang I (cii) gdp véi tang I (cil) tro thanh ting I (m&i); ting I
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(cli) tro thanh tang I (m&i). Vi cach 1am nhu vay ta da di dugc mot ting diéu khién, 1am
cho mach diéu khién s& tré thanh don gian hon.
Buéc 4: Cach tao cac tang trong diéu khién bing khi nén

Trong hé thong diéu khién theo ting, mdi tang dd dwoc phan chia nhu trén duoc
xem nhu 12 mot ngudn tin hiéu diéu khién (khi nén). Nhu vay, & mdi budc hanh trinh chi
c¢6 duy nhat mot tang 1am viéc (c6 khi nén).

Dé tao ra 2 ting ngudi ta st dung mot van dao chiéu 5/2 (hodc 4/2) diéu khién hai

phia bang khi nén.
L 1 [y o I— 1 [ L
L2¢— 4o ° L2e °
1 - i 1 E1 . ? E2
2
Ll Atly -
2 50" 3 51 3
1 1 1 1
E1 E2
a) Dang ky hiéu chung b) Dang don gian

Hinh 3.14 Hai tang diéu khién bang khi nén

Dé tao ra 3 ting nguoi ta st dung hai van ddo chiu 5/2 (hodc 4/2) diéu khién hai

phia bang khi nén.
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LA

»
F )

L1 e .
L2 = . L2 e o
L = - L3 e °

4 2
SRY1Y 4 —
E2 5" s
1
4 2
- E1 -JA%L s ES3
E1 E2 E3 !
a) Dang ky hi¢u chung b) Dang don gian
Hinh 3.15 Ba tang diéu khién bang khi nén
Pé tao ra 4 tang nguoi ta sir dung 3 van dao chiéu 5/2 (hodc 4/2) diéu khién hai phia
bang khi nén.
L1 . L1e d
L2 e * L2 e .
L3 e * L3e °
L4 o * L4 e *
: e 4] 2
T — ) —
1 1 E2 51" 3
1
1 4 2
1T T 4 2
T, Raly
1 1 E3 510 3
1 4 2 1 1
E R, MY ik
1 i ’ 13 1 j !_MJ_ l
E1 5173 Ed4
E1 E2 E3 E 4 1
a) Dang ky hi€u chung b) Dang don gian
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Pé tao ra n tng nguoi ta sit dung n-1 van dao chiéu 5/2 (hoic 4/2) diéu khién hai

phia bang khi nén.

L1 L1
L2 1 L2 I
Ln-1 h Ln-1
Ln Ln
EIjT-J:\U Tl;—o _ A Tl |
a8y T
B E(n-1) 5" 3
f - 4 2
] E1 m} s En
E1 E('n—1) E"2
a) Dang ky hi€u chung b) Dang don gian

Hinh 3.17 n tang diéu khién bang khi nén

Nhu vy s6 van diéu khién tang it hon s6 tang mot don vi, do d6 khi chia ting can
phai chia sao cho sb tang thu dugc 1a it nhat ma van dam bao yéu cau cong nghé, khi d6
vira giam kinh phi dau tu cho thiét bi ciing nhu tinh phire tap cia mach diéu khién.

Vi du 1: Thiét bi tu dong dap chi tiét co so d6 hanh trinh budc nhu hinh 3.18. Hiy

thiét ké mach diéu khién bang khi nén.

Tang | | Tang Il

-

- 1 2 3 L 5 1
s,.mr(E .
1 o
"1 r\-/
0 181

2A

Hinh 3.18 So do hanh trinh buéc
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Xilanh 1A va 2A lga chon Ia xilanh tac dung kép; START la nut nhan khai dong 3/2;
cac phan tir 1S1, 1S2, 281, 2S2 lya chon 1a cac cong tac hanh trinh 3/2.

Giai:

Budc 1: Chia ting.

Chia tang truc tiép trén so d6 hanh trinh budc (hinh 3.18).

Budc 2: Tim tin hiéu logic dau vao va dau ra.

a) Tin hiéu logic dau vao.

Tir so d6 hanh trinh budc ta chia thanh 2 ting diéu khién (hinh 3.19), vi vy ta s& co
2 tin hiéu logic dau vao E1 va E2 1a cac tin hiéu diéu khién tang:

El = L2ASTARTAISI;

E2 = L1A2S2.

a) Tin hiéu logic dau ra.

Hai xilanh 1A va 2A déu 1a xilanh tac dung kép, do d6 ta lya chon van dao chiéu 5/2
dung dé diéu khién cho céc xilanh; I1, 12, 13, 14 1a céc tin hiéu diéu khién van dao chiéu
5/2.

I1=L1;12=L2A2S1;

I3=LIA1S2; 14 =L2.

Budc 3: V& mach diéu khién (hinh 3.20).

Bién soan: TS. Nguyén Viét Ngu; Ths. Nguyén Phiic Pao 77



KHOA PIEN — PIEN TU * PIEU KHIEN HE THONG KHi NEN-THUY LUC

151 251
4 2 3 4 2
I 1 12 | 4
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L2 e °
4 2 E 2
E1
@:2E M ‘;’ 2
11 1
BN SN
START 2 s
1 3

Hinh 3.19 Mach diéu khién bang khi nén cua thiét bi dap tu dong

Vi du 2: Thiét bi g kep va khoan chi tiét (Hinh 3.20), hay thiét ké mach diéu khién
bang khi nén.

START (D i
\
1A 185
—
28 |
LY
—— Téing s —— Tang |—
a) So dd cong nghé b) So @6 hanh trinh budc

Hinh 3.20 Thiét bj ga kep va khoan chi tiét
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Giai:

Budc 1: Chia tang.

Chia tang truc tiép trén so dd hanh trinh bude (hinh 3.20).

Budc 2: Tim tin hiéu logic dau vao va dau ra.

a) Tin hiéu logic dau vao.

Tir so d6 hanh trinh budc ta chia thanh 2 ting diéu khién (hinh 3.20), vi vy ta s& co
2 tin hiéu logic dau vao E1 va E2 1a cac tin hiéu diéu khién tang:

E1 =L2ASTARTALSI;

E2 = L1A(2S2vSTOP).

a) Tin hiéu logic dau ra.

Hai xilanh 1A va 2A déu 1a xilanh tac dung kép, do d6 ta lya chon van dao chiéu 5/2
dung dé diéu khién cho cac xilanh; I1, 12, 13, I4 1a céc tin hiéu diéu khién van dao chiéu
5/2.

I1=L1;12=L2A2S1;

[3=LIA1S2;14=12.

Budc 3: V& mach diéu khién (Hinh 3.20).
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Hinh 3.20 Mach diéu khién bang khi nén cua thiét bi ga kep va khoan chi tiét

3.3.6. Piéu khién theo ciu tric nhip

Céac phuong phép diéu khién da trinh bay c6 dic diém 13, khi thay doi quy trinh
cong nghé hay yéu cau dit ra, doi hoi phai thiét ké lai mach diéu khién. Nhu vay s&
mat nhiéu thoi gian va cong sirc. Phuong phap diéu khién theo nhip khic phuc duoc
nhuge diém trén.

Nguyén tic diéu khién theo nhip 14 cac budc thuc hién 1én xay ra tuan ty. Nghia 1a
cac I¢nh trong mot nhip thuc hién xong, thi mot mat thong bao (chuén bi diéu kién) cho
nhip ké sau, mat khac xoa 1énh nhip thuc hién trude do.

1. Céu tao khoi ciia khoi nhip
Pé thuc hién diéu khién theo nhip, nguoi ta ché tao cac khdi diéu khién cung, gém

3 phan tir: phan tit AND (hodc mach theo ham AND); phan tir nhé (thudng 13 mot van
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3/2; 4/2 hodc 5/2 xung) va mot phan tir OR nhu hinh vé& (Hinh 3.21).

An

:— T Rk i ‘I Yn: Tin hiéu thiét lap (SET)
; —mm ; Ynt1: Tin hiéu chudn bi thiét 1ap cho nhip tht n+1
: A +% , Zn-1: Tin hiéu xo04 (RESET) cho nhip thir n-1
| vz - :

Yo' ':HT%F' |_'wu,q  Zn+1: Tin higu xoa (RESET) dén tir nhip thir n+1
| ’ , \
i v I T : P: Ap suit ngudn

P —| -p L: Tin hiéu dat lai

Z"C T —Zm1 A Tin hicu didu khién gt ra
Xn

Hinh 3.21 CAu tao ctia khdi nhip diéu khién

Trong hé théng diéu khién tudn tu, ngudi ta thuong st dung mot sb kiéu khdi nhip
dap ung cac vai tro khac nhau.
a) Khéi nhip kiéu A.

Khéi nhip kiéu A(Hinh 3.21), c6 thé duoc sir dung cho tit ca cac nhip tir

dau chu trinh dén nhip trude cudi (trir nhip cudi cung).

Nguyén li lam viéc:

Xét cho mot khéi kiéu A & nhip thir n, khi nhan duoc tin hiéu thiét 1ap Yn (co thé
la 1énh van hanh hay lénh diéu khién tudn tu), theo nguyén Iy I-P-O
(Input—Processing—Output) thuc hién bdi van 3/2 xung va s€ co tin hiéu ra A,,. Tin hi¢u
ra A, dugc sir dung v6i ba chic nang dong thoi:

+ Diéu khién cac phan tr ngoai vi (vi du van dao chiéu).

+ Xo6a nhip trudc do (Zn-1).

Khdi kiéu A ¢ thé dugc x6a bang mot trong hai ngudn 1énh, lya chon bang cong
OR (van 1V1): 1énh Z hoac Iénh van hanh L (dat lai) — thiét 1ap trang thai ban dau cho
van xung 3/2 (1V2).

+ Sén sang khoi tao (set) cho nhip ké tiép khi c6 1énh X, (trong mdi lién két
AND ctia van 1V2 va van 1V3). X, c6 thé 1a 1énh van hanh (nguoi — hé thong) hay cac

tin hiéu gidm sat trong hé thong.
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b) Khéi nhip kiéu B.

Hinh 3.22 md ta ciu trac mot khéi nhip kiéu B. N6 duoc dit & vi tri cudi cung
trong chudi cac khdi nhip nbi tiép, nguoc vai kiéu A, khdi nhip kiéu B ¢6 phan tir OR
ghép tin hi¢u thiét l1ap Y, va tin hi¢u dat lai L. Khi co tin hi¢u dat lai L thi toan bg cac
khéi cua chudi diéu khién (trir khdi cudi cung - kiéu B) s& tr& vé vi tri ban dau.
Nhu vay khéi kiéu B c6 chirc nang nhu la diéu kién dé chuén bi khoi dong cua ca hé

théng.

Hinh 3.22 Khéi nhip kiéu B
¢) Khéi nhip kiéu C.
Khéi nhip kiéu C khong c6 phan tir nhd, va nhu vay khong can x6a hay dit lai. No
c6 vai trd nhu 13 phan tir truyén dat tin hiéu & cong X, khi tin hiéu & cong nay con tiép

tuc ton tai tir nhip trude do.

¥n

P
zn"l_
L

Hinh 3.23 Khéi nhip kiéu C

Bién soan: TS. Nguyén Viét Ngu; Ths. Nguyén Phiic Pao 82



KHOA PIEN — PIEN TU * PIEU KHIEN HE THONG KHi NEN-THUY LUC

Hinh 3.24 mé ta nguyén 1y 2 nhip lién tiép, trong d6 mdi nhip duoc dic trung bang

mot 6 nhé R-S.

21 a2

£
Y. Y, ... la cac tin hiéu thiét 1ap;

Ay, A, ... 1a cac tin hiéu ra — dua di dic€u

khién hodc chuén bi thiét 18p cho nhip sau
vi T T T 1 khi ¢6 tin hi¢u diéu khién X va xo4 nhip

trude do (2);
=1
J Iy

Hinh 3.24 Mach logic cua hai nhip diéu khién theo DIN 40 700

L: dung dé dat lai cac khéi nhip

Vi du: Thiét ké hé diéu khién bing khi nén theo cdu truc nhip cho yéu cAu néu
trong so d6 hanh trinh budc (hinh 3.25a). Mach diéu khién duoc thé hién trén so do
(Hinh 3.25b).

alle
1V2

a) So d6 hanh trinh bude
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173
wall~ | e~
| I\_®|
4 M(,|
[22) [i23] | il
® obs |
P _ Fa

P2

P

Pé

b) Mach diéu khién
Hinh 3.25 So d6 hé thdng khi nén diéu khién theo cau trac nhip
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Chwong 4: CONG NGHE PIEU KHIEN BANG PIEN - KHi NEN

4.1. Cau triic hé thong diéu khién dién — khi nén

. & - 2 .
Cac phan ti chap hanh
- Xilanh ) I
. . . - Bing co >
Khoi gia cong tin hiéu dieu khiéen - Giac hit b

Bura tin hidu # Xir 1§ tin hiéu # Cécphénll}méu khién: EF 5 Hﬁ
== M VRSN

- Yan dién tir cac loai

I [ - Yan DK luwu lrong 1 R I
Tram nguéin:
- May nén khi >
- Binh tich ap . [
. - Van digu chinh 4p suét 1 6}’ i
Ngun nudi - B diéu hoa phyc vy '
|

Hinh 4.1 Hé thong dién — khi nén

Hé théng diéu khién bang dién- khi nén (Hinh 4.1) so v&i hé théng diéu khién hoan
toan bang khi nén co diém khac biét co ban 1a: tin hiéu diéu khién 14 tin hiéu dién, theo
do cac phén tir dua tin hiéu, cac phén to xtr ly tin hiéu va céc van dao chiéu lam viéc
theo nguyén ly dién, dién - tir truong.

4.2. Cac phin tir trong hé thong dién — khi nén

4.2.1. Céc phan tir dwa tin hiéu

1) Nut 4n: Hinh 4.2 trinh bay cAu tao, ky hiéu ctia mdt sb dang nut an trong mach dién.
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Naut an

24
. #  Tiép diém |

Phantr " thuong dong F-

chuyén mach
S Tiép diém 1
~ thuong mo Ki hicu
a) Nut an ty phuc hoi
b)

3

3 3 |

E -uvi-\

4

& 4
b) Nut an tr giir

Hinh 4.1 Cac dang nut 4n
2) Céng tic hanh trinh dién - co:

1
151
2
3
4 =
151 IF'
5
Limit switch (unactuated and actuated position)
Compression spring (1) Homally open contacts (4) Contact pressure spring (7)
Housing {2) Momally closed contacts (5) Contact blade (8)
Detent lever (3) Arched spring (6) Guide bolt (9]

a) Cau tao, ky hiéu
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stroke

- —~
v
O =2
b) Vi tri lap dat

Hinh 4.2 Cong tic hanh trinh dién co

3) Cong tac hanh trinh tir tiém can.

Marm cham
vinh ciru

| A4V 0 -
: ) : I BN l

]
| —
| i BK Py
iF | :..-'_ i
. | R

[ ] ! B*}# i Bu
!__':'_____ | Ky hiéu

[ ] G :

So d6 ciu tao Mach nguyén ky
a) Cau tao, ky hiéu
O * - ]

b) Vi tri lap dat

Hinh 4.3 Céng tic hanh trinh tir tiém cén

Bo tiép diém dugc 1am bﬁng vat liéu sat tir (Fe — Ni) va duoc dat trong 6ng chira
khi tro. Khi ti€ém cén véi tir truong cua nam cham vinh cuu (hodc nam cham dién), cac
tiép diém duogc tir hoa va hat nhau (tiép xtc) cho dong dién c6 thé chay qua.

4) Cam bién tir tiém can.
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a) Cam bién tiém can.

1

= == —
Foraty oy = | e |

2 Phpany Aoy _— —
A bweny Hifewawy
ity

3

[y

&

a) Unactuated b} Actuated

(1) Actuaing element (4) Energy is drawn from high frequency magnetic
(2) High frequency magnetic field  field
(3) Active surface

a) Céu tao
|

{]3) o 0+ JAVIC :.‘I/I’_ L

B [&] J_L T

O .
" ) C— 0 Load
' L8 . 0 ov ¢) Ky hi¢u
b) So db mach dién °. 2
d) Vi tri lap dat

Hinh 4.4 Cam bién ti€ém can cam tng

Céc dic trung co ban ciia mot cam bién cam Gng tir:

- béi tuong phat hién: kim loai sat tur;

- Khoang cach phat hién: 0,8 — 10mm, (loai c6 d0 nhay cao nhét - max 250mm);

- Pién ap cung cip: 10-30 VDC;

- Dong dién cung cip ra tai: 75 - 400mA.

Nguyén ly hoat dong:

Khi vat thé béng kim loai dugc dua vao vung tac dung cua sensor, dong di¢n xoay
xudt hién trong vat thé, no lam suy giam nang lugng cua bd tao dao dong (Oscillator).

Piéu d6 dan dén su thay doi dong dién ti€u thu cua sensor. Nhu vay, hai trang thai:
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suy giam va khong suy giam dong dién ti€u thy cua sensor dan dén chuyén trang thai
“c6” hay “khong” bang muc xung dién ap ra.

Xem so dd nguyén 1y mach dién tir cia cam bién cam tng tir (Hinh 4.5).

?|E|

Y .

I'l
e~/ \=d > 9
G - | [ | - T
-'-\_"l \I\ |_.' @ [- 1
‘ | ‘
1 2 3 & 5
Oscillator (1) Switching status display (&) Internal constant voltage supply (7)
Demodulatar (2) Cutput stage with protective circuit (5} Active zone (coil) (8)
Triggering stage (3) External voltage (6) Sensor output (9)

Hinh 4.5 So db nguyén Iy cta cam bién cam tmg tir

b) Cam bién tiém can dién dung.

Y Y
- mn 9 12
L N —I-r/\ B ﬂ | @Q [:::: ==
= T / | [ = - I
| Ki hiéu trén
1 2 3 4 5 so do
Oscillator (1) Switching status display (&) Internal constant voltage supply (7)
Demodulator (2] Output stage with protective circuit (58)  Active zone (capacitor] (8)
Triggering stage (3) External voltage (6) Swilching output ()

Hinh 4.6 So db nguyén Iy cua cam bién dién dung

Nguyén ly lam vi¢c:
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- Cam bién dién dung phat hién duoc cac vat thé lam bang vat liéu bat ky (kim loai,
da, g, nuéce ...).

- Khi vat thé dugc dan vao vung tdc dung cua cam bién, dién dung cta mot tu dién
(duoc hinh thanh bai vat thé va ban cuc ciia cam bién) thay doi. Pién dung nay tham gia
trong mdt mach cong huong RC cua cam bién. Trang thai cong hudng thay d6i dan dén
thay d6i dong dién tiéu thu ctia cam bién va twong ng voi “cd” hay “khoéng c6” vit
thé trong ving phat hién ctia cam bién.

c. Cam bién ti¢ém can quang.

l

"'S:Z\“Im“""%‘/ [}_" & ]’;i i -~ & ]:::} _;'I = ;_E

. [" - , .
l ‘ } ' Ki hiéu trén
1 2 i 4 5 [} 7 B SO d(}\)
Oscillator (1) Switching status display (7)
Photoelectric emitter (2) Outpult stage with protective circuit (8)
Photoelectric receiver (3) Extemnal voltage ()
Preamplifier (& Internal constant voltage supply (10)
Logic operation (5) Optical swilching distance (11)
Pulse /level comverter (5) Switch output (12

Hinh 4.7 Cam bién tiém can quang

Nguyén ly lam viéc:

Bo phén phat s& phat di tia hong ngoai bang diét phat quang, khi gip vat chan, tia
h@)ng ngoai s¢ phan hoi lai bd phan nhan. Nhu vdy & bo phan nhan, tia h@)ng ngoai
phan hdi 14 tin hiéu kich thich tao nén tin hiéu ra.

Tuy theo cach thiét 1ap vi tri ciia b phan phat va bo phan nhan, ngudi ta chia cam

bién quang thanh 2 loai chinh:
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- Cam bién quang phan hdi (Hinh 4.7a);
- Cam bién quang mét chiéu (Hinh 4.7b).

/////////%//////////5

a) Cam bién quang phan hoi b) Cam bién quang mot chiéu

Hinh 4.7 Céc loai cam bién quang

5) Bo chuyén d6i tin hiéu khi nén- tin hiéu dién.

|
o e nd

i =

Ki hiéu

&
Chua c6 tin hi¢u ba co tin hi¢u
kich thich kich thich

Hinh 4.8 Bo chuyén dbi tin hiéu khi nén — tin hiéu dién

Khi ap suat khi nén vao cia 14 vuot gia tri dat, bd tiép diém chuyén mach
chuyén trang thai mach dién.

6) Bo chuyén d6i 4p suat — dién van nang.
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P a\ "
? —
] Cam bién dién t o
" dung Ki hiéu phan lap trong
mach khi nén
= =
T |
= e
| R -~ =" "
[ T
Cige ngun v L
g Ki hiéu phan 1p trong
mach dién
a) CAu tao va ki hiéu b) Hinh dang bén ngoai

Hinh 4.9 BO chuyén doi ap suat — dién van ning

Nguyén ly lam viéc:

- Chirc nang chuyén ddi tin hiéu khi nén (4p suat du) — dién.

Khi cong P, duoc ndi v6i diém cé ap suat, cong P, dé thong voi khi quyén. Ap
suat P, dugc dua vao 6ng luon song va gy 1én luc tac dung cung véi luc dan hoi cia 10
xo 1én mit day ng khién cho khoang cach gay hiéu tmg dién dung thay d6i. Nhiém vu
ctia cam bién dién dung la tao ra tin hi€u dién dang tuong ty hodc nhi phan dua ra
ngoai. Co thé dat dugc gia tri tic dong theo ¥ mudn thong qua luc dan hoi cia 10 xo.
Nguyén 1y lam viéc nay ciing duoc dung dé giai thich twong tu cho hai chirc ning duéi
day:

- Chirc nang chuyén dbi tin hiéu khi nén (4p sudt chan khong) — dién. Khi P2 nbi
v6i diém co ap sudt chan khong, cong P1 dé thong vai khi quyén.

- Chirc ning chuyén d6i tin hiéu khi nén (d6 chénh léch ap suét) — dién. Khi ca hai

cong P, P, dugc nodi voi hai diém c6 ap suat khac nhau, hiéu P,-P, s€ dugc kiém soat.

4.2.3. Phan tir xir 1y tin hiéu

Trong ky thuat diéu khién, role nhu 1a mot phén tu xu ly tin hiéu. Co nhiéu loai role
khac nhau, tiy theo cong dung. Phan trinh bay tiép theo s& gi6i thiéu mot s6 loai role
thong dung, vi du role dong — ma, role thoi gian.

1) Role dién tir

Bién soan: TS. Nguyén Viét Ngu; Ths. Nguyén Phiic Pao 92



KHOA PIEN — PIEN TU * PIEU KHIEN HE THONG KHi NEN-THUY LUC

Nguyén 1y 1am viéc ciia role dong — md dugc biéu dién ¢ hinh 4.10. Khi cho dong
dién chay vao cudn day cam ung, xuét hién luc tur truong s€ hut 161 sat, trén d6 co lép cac

tiép diém (tiép diém thuong dong, tiép diém thudng mo).

Return spring
Relay coil 1214 32 24
a1 | |
Armature S, Y-
A2
= 11 21
Coil core
Insulation A A ,
So d6 nguyén ly
Contact
1 ]
Al A2 4 2 1 Ki hiéu

Cau tao

Hinh 4.10 Role dién tir

2) Ro le thoi gian

Role thoi gian con goi la cac bd dinh thoi (Timer) thuc hién béng khi nén da duoc
trinh bay & chwong 3. Trong cdu trac hé diéu khién bang dién - khi nén, ngudi ta c6 thé
st dung cac timer thyc hién béng dién tu, dién tor hay két hop cac linh kién dién tr
vé6i role dién tir, dudi day trinh bay hai kiéu role thoi gian loai nay:
a) Role thoi gian tac dong mudn (DELAY ON)

Nguyén ly lam viéc cua role thoi gian tac dong mudn va nha mudn tuong ty nhu

role thoi gian tdc dong mudn va nha cua phan tu khi nén.
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+
SEX
D Time response with delay-on
J |
; | 5 ° | = (_IF
R2 Ri BT KT Y e
| = [ KT | Ki hiéu trén so do
ol e : mach dién
So dd nguyén Iy ciia DELAY ON
a) Role thoi gian tdc dong mudn (DELAY ON)
+
——
SEY
] Time response with delay-off
[ |
(e
TG Gl { ;. alis/
| = [ ’_\1 . ki h|eu trén so df
0 = . mach dign

So dd nguyén |y ciia DELAY OFF

b) Role thoi gian nha mudn (DELAY OFF)
Hinh 4.11 Role thoi gian

4.2.4. Nguon cung cip
Trong thuc té, phén 16n cac phén tor dién - khi nén trong hé théng dugc ché tao

vo1 ngudn cung cap la ngudén mot chiéu co dién ap 24V.

i _.(‘I _____________________ i — —— _.
i ]_'_7_'_'—'_'7 T T |
| I |
I |
l | I | |
| | | § ' i =
J l : Tl T | | 0
ll : Transformer | Rect,f,e, i Stabilizer _Jl :
i

Power supply unit |

R R e R U - S S e P S R R S St e it —

Hinh 4.12 So d6 mach dién ngudn cung cip
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4.3. Phan loai cac phwong phap diéu khién
4.3.1. Cach biéu dién so d6 hé thong

24V & .
i |
AN T 51 E——) Signal

:

171 1\ lm Signal
5 & 3 . S processing

Signal
Mg U W

input

Signal flow

Signal flow

ov

Hinh 4.13 So dd cu tric diéu khién dién — khi nén

Hinh 4.13 mé ta so do hé thong diéu khién dién — khi nén. Trong d6, phan mach
luc khi nén: thuong bao gébm mach cung cip, dao chiéu va khéng ché luu luong khi
nén cho co cu chdp hanh, dugc thiét ké tuwong ty nhu hé thong diéu khién bang khi
nén. Con d6i v6i mach diéu khién dugc quy ude v& tir trén xudng theo the tu: 16p dua
tin hi¢u vao; 16p xur ly tin hiéu va dudi cung la 16p tin hi¢u ra (cac cuon day dién tur

cua van dao chicu).

4.3.2. Piéu khién true tiép

Khi 4n nat S1, dong dién chay truc tiép qua cudn day dién tu 1Y1 cua van, tac
dung dién - tir 1am chuyén mach van khi nén 1V1, nguon khi nén chay tir 1 qua 2 cung
cap cho xilanh 1A. Khi thoi 4n nut S1, dong dién qua 1Y 1 khong ton tai, van 1V1 trd vé
trang thai ban dau (Hinh 4.14).
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+24V o
‘ VAR, 51 =i
1v1 4
— 1Y1 x‘ } $
wir ] L\ MW
i
oV o

a) Mach khi nén b) Mach dién

Hinh 4.14 Mach diéu khién dién — khi nén (truc tiép)

4.3.3. Mach diéu khién gian tiép

Khi 4n nat S1, dong dién chay truc tiép qua cudn day dién tir clarole K1, Bmtiép
diémthubngméKl dénglai,dbngdiénchaytrucﬁépquaw@ndﬁydiénu): 1Y1 cua van, tac dung dién
- tir 1am chuyén mach van khi nén 1V1, ngudn khi nén chay tir 1 qua 4 cung cip cho
xilanh 1A. Khi théi 4n niit S1, dong dién qua role K1 khong ton tai, dan dén dong dién

qua 1Y1 khong ton tai, van 1V1 trd vé trang thai ban dau (Hinh 4.14).

@ +24Y : 2
[ 1 ) i3 03
F—r._. SEA" K\
14 14
Vi o] s a1
1 k[ /] [/ }-X
1\*1@2:& HI.".r MM Az [
il |
A ov
a) Mach khi nén b) Mach dién

Hinh 4.15 Mach diéu khién dién — khi nén (gian tiép)

4.3.3. Piéu khién ty duy tri
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+24V 1 2 3
. 1A o I T
)1/ ] K K
S1E
4 2
w1 Zsy W
5 3
1 K] Y1/ |—X
ov
o ®
I
a) Mach khi nén Zi
2
3
b) Mach dién
Hinh 4.16 Mach diéu khién ty duy tri
4.3.4. Picu khién tuan tw theo hanh trinh
+24V 1 2 3
182 11
j ﬁ K1 K1
STARTE
STOPE
182 O-\
v 4 2 KI[__] w1/ |—*
w1 s 3
5 3 '
1 N
2
3
a) Mach khi nén b) Mach dién

Hinh 4.17 Mach diéu khién tuan tu theo hanh trinh

An nitt khoi dong (START), role K1 tac dong va tir duy tri bang tiép diém K1 (cot 2); tiép diém
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thuong mo K1 (cot 3) dong lai cip ngudn cho cudn day dién tir 1Y1 dé md van déo chiéu 1V1, khi
nén qua van 1V1 ddy can piston di ra. Khi ra dén vi tri mong mudn (noi dit cong tic hanh trinh 1S2),
1S2 bi tic dong, tiép diém 1S2 trong mach diéu khién ngat mach ctia K1, van 1V1 trd vé trang théi ban
dau, khi nén qua van 1V1 ddy can piston i vé&. Mach diéu khién ciing cho phép dura cn piston Iui vé tir
bét ki vi tri nao khi n nit STOP.

4.3.5. Piéu khién tuin ty theo hanh trinh va ap suit
Mach diéu khién hinh 4.18a dugc thiét ké véi cac cha ¥ sau day:

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

- 1B1 1a cong tic chuyén ddi ap suét - dién: gdm mach khi nén ndi vao dudng ng
cung cép khi nén cho xilanh va mach dién ndi trong mach diéu khién;

- Cong tic 1B2 1a cong tc tir tiém can;

- Cac cong tac 1B1 va 1B2 hodc phai nho hai role K2 va K3 1am trung gian (nhu
trong hinh 4.18a)hodcndi ndi tiép qua K2 nhu trong hinh 4.18b dé thoa méan diéu kién:
piston chi duoc diéu khién Iui vé khi thoa min dong thoi hai yéu t vira dat ap suat nén

can thiét (quy dinh boi 1B1) vira dat hanh trinh quy dinh boi 1B2.
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+2E 1 E 4 ]
o & & &
s |
’_%W"" STARTE 82| _ - = ki Kz
181 [

K1 KZ %1 g 172 g

02

b)
Hinh 4.18. Piéu khién tuan tu theo hanh trinh va 4p suat

4.3.6. Piéu khién tuin ty theo hanh trinh va thoi gian

28 1z 2 s
S o SR 1 & 152 | i
\\t_ U‘ STARTE Y, K1Y, Igz{ o ‘ Y
> 182 Pl S
1A | mPE[
. —
Biéu do
hanh ' R ”Ef e E|j $
. i
trinh = l *
budc Mach khi nén Mach dién

Hinh 4.19 Diéu khién tuan ty theo hanh trinh va thoi gian

Hinh 4.19 trinh bay so dd diéu khién hé thong, vi du nhu c¢6 yéu cau khi can piston
ra hét hanh trinh, can thiét phai luu lai mét thoi gian nao dé roi tu dong lui vé. Vi
trong truyén dong khi nén, tbc d6 co cau chap hanh thuong phu thudc vao nhiéu yéu t6

va vi vay khé duy tri 6n dinh nén thudng ap dung diéu khién theo thoi gian tai cac diém ding.

4.3.7. Piéu khién theo cau triic tang dién
Phuong phap thiét ké mach diéu khién dién-khi nén theo tang ciing dugc xdy
dung duwa trén nhitng nguyén tic da néu nhu d6i voi thiét ké diéu khién bang khi nén

theo t?mg. Chu tric mach hé théng duoc chia thanh hai phén co ban: mach hé théng
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khi nén va mach diéu khién (nhu da trinh bay trén hinh 4.20). Thiét ké cdu tric diéu
khién theo téng duoc thyc hién trong mach di¢n, vi vay cac ph?m tor chuyén doi t?mg s€
la céac role dién tir va cac tin hiéu diéu khién dang sb 1a nhiing tin hi€u dién &p hay
dong dién. Tuy nhién hoan toan c6 thé ap dung cho cac cong cu 1ap trinh khac nhu PLC
hay vi diéu khién.

Cu thé, c6 thé tom tat lai cac bude nhu sau:
Budc 1: Lap so d6 hanh trinh budc
Budc 2: Phén chia tang
Budc 3: Lap bang hé diéu kién
Budc 4: Cach tao cac tang trong diéu khién bang khi nén

Pé taora 2 téng dién nguoi ta st dung mot role diéu khién.

Phan tir chuyén tang 1a cac role dién tir, s6 role dién tir danh cho chuyén ting bang
n-1 (n: sd tang).

- S6 tin hiéu chuyén tang bang sd tang.

- Céc tin hiéu con lai khéng tham gia chuyén tang s& nam trong tang va dung dé

diéu khién truc tiép van dao chiéu trong budc thuc hién.

+24y 1 2 3 -
=l - . L
SR
K1 K1 i
[
E1
E P
=
- |
E2 -
L
Wi
L
oV
oo

Hinh 4.20 Hai tang diéu khién bang dién

Hinh 4.20 biéu dién mach diéu khién 2 tang (Linel, Line 2). Role K1 lam
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nhiém vy chuyén ting; Cac tin hiéu chuyén ting gom E1 thiét lap ting 1; E2

danh thiét lap tang 2.

Pé tao ra 3 tang dién nguoi ta st dung hai role diéu khién.

+24y 1 2
Oy 1
I K1 K1
Et
E2
E3
KA K2
oy
o= n ]

Hinh 4.21 Ba tang diéu khién bang dién

Hinh 4.21 biéu dién mach diéu khién 3 tang (Line 1, Line 2 va Line 3). Céc ro le
K1, K2 lam nhiém vu chuyén tﬁng; Cac tin hiéu chuyén téng: E1 thiét lap tﬁng 1; E2
thiét 1ap tang 2 va E3 thiét 1ap tang 3.

Pé tao ra n ting ngudi ta st dung n-1 role diéu khién.

24y 1 2

)

K1 $Pf1 T K11€
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K1 K2 K3 Kin-1)
0
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Hinh 4.22 n tang diéu khién bang dién
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Nhu vay sd role diéu khién tang it hon sé ting mot don vi, do d6 khi chia tang can
phai chia sao cho sb tang thu dugc 1a it nhat ma van dam bao yéu cau cong nghé, khi d6
vira giam kinh phi dau tu cho thiét bi ciing nhu tinh phirc tap ctia mach diéu khién.

Cac vi du:

1. Thiét ké theo ting dién - khi nén cho hé théng hai xilanh hoat dong theo biéu
dd hanh trinh buéc nhu hinh vé.

T T " - 11
Tang 1 TangIl |

Hinh 4.23 Biéu dd hanh trinh budc

Giai:

Budc 1: Chia tang. Tir biéu d6 hanh trinh budc da cho ta chia thanh 2 tang (hinh
4.23).

Budc 2: Tim tin hiéu logic ddu vao — ra.

* Tin hiéu logic dau vao: Ta ¢ 2 tin hiéu dau vao 1a E1 va E2.

El=SIAlSl; E2=2S2

* Tin hi¢u logic dau ra. Hai xilanh 1A va 2A ta lya chon 14 xilanh tac dung kép, diéu
khién 2 xilanh 14 2 van dao chiéu 5/2 diéu khién 2 phia bang dién tir. Ta c6 4 tin hiéu dau
raY1l, Y2, Y3, Y4.

Y1=L1;Y2=L2A2S1;

Y3 =L1A1S2; Y4=L2.

Budc 3: V& mach diéu khién (hinh 4.24).
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Hinh 4.24 Mach diéu khién dién — khi nén

4.3.8. Di¢u khién theo ciu triic nhip

Nguyén tdc thuc hién cta diéu khién theo nhip 1a cac budc thuc hién 1€nh xdy ra
tuan tu. Co nghia la khi céc Iénh trong mot nhip thuc hién xong, thi s€ thong bao cho
nhip tiép theo, déng tho1i s€ xoa 1énh nhip thuc hién trude do.

1. Chuén bi cho nhip tiép theo;

2. Xoa céc I¢nh cua nhip trude do;

3. Thyc hién Iénh cta tin hi¢u diéu khién;

Hinh 4.25 biéu dién chudi diéu khién gom 4 nhip thuc hién theo nguyén tic trén.
Céc tin hiéu diéu khién Al...A4 dugc thiét 1ap s& dam nhiém 3 nhiém vy, vi du nhu
Al: diéu khién van dao chiéu nao d6; xda trang thai cua nhip thir 4 bang tin hiéu Z1;

chuan bj thiét 14p nhip ther 2 khi ¢6 tin hiéu diéu khién X1.
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Hinh 4.25 Mach logic cua chudi diéu khién nhip theo DIN 40 700

Vi du 1: Thiét bi khoan c6 biéu db hanh trinh buéc cho trén hinh 4.26. Hiy thiét ké mach

diéu khién theo cau tric nhip.

P2
-

» =251
, Tﬁnr;;l= Tang 11

Hinh 4.26 Biéu dd hanh trinh budc

Giai:
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Hinh 4.28 Mach dién
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Vi du 2: Cho biéu d6 hanh trinh budc nhu trén hinh 4.29. Hiy thiét ké mach diéu khién
theo cdu tréic nhip.

Hinh 4.29 Biéu d6 hanh trinh budc

Giat:
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Hinh 4.31 Mach dién
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Chuong 5. HE THONG THUY LUC

5.1. Tong quan vé hé théng thiy luc

Hé thong thuy lyc (Hydraulic systems) dugc st dung nhiéu trong nganh ché tao may
hién dai va trong cong nghiép lip rap. Ngoai ra, céng nghé thuy luc con duoc tng dung
trong mot s6 linh vuc dic biét khac nhu hang hai, khai thac ham mo, hang khong. ..

Trong hé thong thuy luc, chat 1ong c6 ap sut dong vai tro trung gian truyén luc va
chuyén dong cho may cong nghé. Qua trinh bién doi va truyén tai ning luong duge mo ta

trén hinh 5.1.

Thiét bj diéu khién

bién nang v Chét Iong d

ol Lirc, chuyén
0dc cd nang ) o ap suat Hé théng 6ng dén _. Co céu chip hanh:|__ddn
_w om thav lue ‘_’ céc valve diéu khién Sylinder, Motor

Chét long
Hinh 5.1 Qua trinh bién d6i va truyén tai ning lugng trong hé thong

diéu khién thuy luc

Céc tng dung co ban cta thuy lyc c6 thé chia thanh hai linh vuc chinh:

- Thiét bi thuy luc ty hanh (Mobile hydraulics): di chuyén bang banh xe hodc duong
ray. Phan 16n trong s6 nay c6 dic trung 1a thudng st dung cac van dugc diéu khién bang
tay.

- Thiét bi thuy luc ¢d dinh (Stationary hydraulics): [am viéc & mot vi tri ¢d dinh, do
d6 thudng sir dung cac van dién tir két hop véi cac thiét bi diéu khién dién- dién tir.

* So sanh cong nghé thuy luc voi cac dang khac:

Xét vé vai tro tao ra luc, chuyén dong va cac tin hi¢u, ta so sanh 3 dang thiét bi
truyén dong thuong st dung:  dién, khi nén va thuy luc. C6 thé tham khéo bang sau (bang

5.1).
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Bang 5.1 So sanh cac dang truyén don

Truyén dong dién Truyén dong thiiyluc | Truyén dong khinén

Vin toc lam viéc Cao Khoang 0,5 m/s Khoang 1.5m/s

Gi4 thanh nguon Thap Cao Rat cao
Ty 1¢: 0.25:1:2.5

Chuyén dong | Kho, gia thanh cao Pon gian, luc rat 1on, | Pon gian, luc gi6i han,
thang dddiéuchinhtécdd | toc d6 16n nhung phu
thudc tai trong

Chuyén dong quay | Pon gian voi cic dai | Pon gian, md men | Pon gidntdc d6 cao
cong suét quay 16m, toc dothap | nhung kém hiéu qua

D¢ chinh xéc trong | P§ chinh x4c dén+1um | DO chinh xac trén | Khi khong tii co thé dat
diéukhien vitri | vadé dang dat duoc +lum va ¢ thé dat| 1/10mm

duoc phuy thude vao chi
phi
Tinh 6n dinh Ondinh cao Cao vi dau it chiu nén, Thép, khong khi c6 tinh

hon nita do mitc p sudt | dan hoi
16n hon dang ké  so véi
khi nén

Luc C6 thé thyc hién duoc | Co kha ning chiu qua | C6 kha ning chiu qué tii,
Iuc truyén dong rit cao | tai 16n, hé thong 4p sudt | uc truyén dong bi gioi
nhung kha ning qua tdi | €ntdi trén 600 bar, luc | han boi khi nén va dudng
kém datduoc t613000kN | kinh xi lanh, thuong
F<30kN & 6 bar

Qua bang so sanh, c¢6 thé tom tat cic wu diém va nhuge diém quan trong ciia cong

ngh¢ thuy luc:
Mot s6 wu diém quan trong:

- Truyén dong cong suat 16n v6i cac phan tir co kich thude nho;

- Kha ning diéu khién vj tri chinh xéc;

- C6 thé khéi dong vai tai trong nang;

- Hoat dong ém, tron khong phu thudc vao tai trong vi chit 16ng hau nhu khong chiu
nén, thém vao dé con st dung cac van diéu khién luu luong;

- Van hanh va dao chiéu ém;
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- biéu khién, diéu chinh tot.

Mt s6 nhwoe diém quan trong:

- C6 thé gay ban, 6 nhiém moi trudng;
- Nguy hiém khi gan lira;

- Nguy hiém khi 4p sudt vuot qué murc an toan (dic biét voi éng din);

- Hiéu suat thap.

5.2. Céu tric ciia hé thong thiy luc

So d6 mé ta cdu trac ctia mot hé thong thuy luc dugc biéu dién trén hinh 5.2

Mot hé théng thuy luc cé thé dugc chia ra hai thanh phﬁn chinh:

- Phan thay lyc;

- Phan tin hiéu diéu khién.

Signal control section

Hydr. power section

Signal Signal
input — processing

Control energy supply

Hinh 5.2 So d6 céu tric cta hé thong diéu khién thay luc

Drive section

Power
control
section

Power supply
section

Power flow

Drive section

Inter!acel

X

——

Slgnal
output

D

)\EB
P

Power
control
section

;e

=

* Khéi nguon thiy lwe (Power supply section):

Power supply

section

Thuc chat 1a mot bo bién d6i nang luong (Pién - co - thuy luc). Khéi ngudn thity luc

gom: Pong co dién; bom thuy luc; cac van an toan; bé chira dau; co cau chi thi ap

suét, luu lugng...

* Khéi diéu khién (Power control section):

Trong hé thong thity luc, ning lugng dugc truyén din giita bom va co ciu chip hanh

dam bao nhirng gié tri xac dinh theo yéu cau cong ngh¢ nhu luc; moé men; van toc hodc
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tbc 46 quay. Pong thoi cling phai tuan thi nhitng diéu kién van hanh hé théng. Vi vay,
cac van duogc lap dit trén cac dudng truyén dong vai tro nhu nhitng phan tir diéu khién
dong nang lugng.

Vi du cc van: Van dao chiéu; van tiét luu; van ap suét; van mét chiéu. ..

Céc van nay c6 thé c6 vai tro 1a phan tir diéu khién hodc diéu chinh ap suét hay luu
luong, va hon nita chiing ciing ¢ nhitng dic diém chung 1a gy ton that ap suat.

Céc co cAu chip hanh (drive section) nhu: cac xilanh (cylinders), cac dong co thuy

luc (Hydro-motors)

* Céc phan tir dwa tin hiéu (signal input): tac dong boéi ngudi van hanh (théng qua
cong tic, nut 4n, ban phim...); bdi co khi (cic cong tic hanh trinh) va béi cac cam bién
( khong tiép xuc — cam bién cam tng tir, cam bién tir héa...). Cac tac dong xir 1y tin hiéu

(signal processing) nhu: nguoi van hanh; dién; di¢n tur; khi nén, co khi ; thuy luc.

5.3. Cac dai lwgng va don vi do lwong trong thiy luc

Thuy lyc hoc 1a khoa hoc vé luc va chuyén dong duoc truyén bdi moi trudng chét
long. N6 thudc vé linh vuc co hoc chat 1ong (hinh 5.3).

Su khéc biét gitra thuy tinh — thiy dong luc hoc:

Thily tinh c6 luc tic dung bang p suét chat 1ong nhan véi dién tich tac dung va thuy

dong co6 luc tac dung bang khdi lwong chat 16ng nhan véi gia te dong chay.

Hydro-mechanics
Co hoc chatléng

Hydrostatics Hvdrlod'!rnamics
Thuy tinh Thuy ddng lu'c
A
F
i
A e — &
T : : e
orce effect through
I I F ] | gl
Force effect through mass accelaration
pressure area
kg.m
F=PAN] F =ma[-2"]
S

Hinh 5.3 Phén loai co hoc chét long

Bién soan: TS. Nguyén Viét Ngu, Ths. Nguyén Phiic Pao 110



KHOA PIEN - PIEN TU * PIEU KHIEN HE THONG KHIi NEN-THUY LUC

1) Ap suat thuy tinh Ps:

P, =h. p. g = [N/m’] =[Pascal]

trong do:

P, 12 4p suét thuy tinh (hydrostatics pressure);

h chiéu cao cot nuée [m];

p ty khdi ctia chat 1ong [kg/m’];

g gia tdc trong trudng [ 9.8 m/s’];

Ap suét thiy tinh khong phu thudc vao hinh dang ciia binh chtra ma chi phu thudc
vao chiéu cao cot nude va ty khoi cua chat long.

Trong cong nghé thuy luc, cac cong thic tinh toan va cac sb liéu k§ thuat cua thiét
bi, nguoi ta déu ding ap suat thuy tinh va tir d6 goi tat 1a ap suét P.
Vi du vé 4p suét thuy tinh (hinh 5.4)

Reservoir: h=15m
p = 1000 kg/m’

g=9.81m/s'=10m/s’ A a
ps=h-p-g=15m-1000 k_g; .10 =& =150000 m"fg'f" =150 000 -
m 5" m”-5° m-

ps = 150 000 Pa = 1,5 bar

Hinh 5.4 Tinh 4p suét thily tinh
2) Luce
Ta co: F=P.A[N]
Trén hinh 5.5 mo ta quan hé luc - di¢n tich va ap suit, vi du dé nang chiéc 6t6 co
trong luc twong duong 150.000N, ngudi ta st dung ngudn thuy luc c6 P = 75bar. Vay

piston can phai c6 dién tich A bao nhiéu?

|3=~

Hinh 5.5 Tinh dién tich
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Tacd: A=F - 150000N__ 0,002 N.m2 _0,002m 2 = 20cm 2.

75.10 SPa

3) Truyén lwe (Power transmission)

Hinh 5.5 Tinh luc

Theo dinh luat Pascal, trong binh kin, ap suét & moi diém co gia tri nhu nhau; luc tac
dung ty 1€ thuan véi dién tich bé mat tac dung theo cong thuc:

F = P.A [N], khong phu thudc vao hinh dang cta binh chtra.

Trong hinh 5.6, ta c6 P;= P,. Do d6 chi can mot luc nho F; c6 thé thuc hién mét
cong viée vé6i luc 16n hon F, théng qua méi trudng chét 16ng co ap suat.

Tur cac cong thuc: P1=F/A;; P,=F,/A,

suy ra: F; = (A1/Ay)F,

Hay hé s6 khuéch dai luc 1a: Ay/A,.

4) Luu lwgng

Trong thuy luc hoc, luu luong chét long dugc ky hiéu l1a Q, duoc dinh nghia la thé
tich chat Iong chuyén qua mét don vi dién tich mat cat ngang trong mot don vi thoi gian;

Q=Vhi.

Q 1a lvu luong [m’/s];

V 1a thé tich [m’];

t 1a thot gian.

Nguoi ta thudng xét luu luong cia mot bom dau thuy luc; dau chay trong dudng
dng dan; dau thay luc qua cic van khong ché dong thuy luc; dau thay luc cung cép cho
co cau chip hanh... va dugc do bang luu luong ké . Cac don vi thuong dung 1a (lit/phut).
5) Phuwong trinh dong chay lién tuc

Q=A.v

Q =Luu lugng [m3/s];
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v 1a tc d6 dong chay [m/s];
A la tiét dién ngang [m?].
DPdi vai dong chay lién tuc, ta con co6: Aj.v; = A,.v, = const;

Hoac A= Q/v hay v= Q/A.

5.4. Khéi ngudn thiy lue
Mot khéi ngudn don gian nhét (hinh 5.6) bao gém:
- Bom thuy luc (Pump) dugc truyén dong boi dong co dién M;
- B6 diéu chinh 4p sut (Pressure regulator) nham bao vé bom;
- Dung cu chi thi cac thong sb, vi du chi thi ap suat (Pressure gauge);
- Thung chira dau (recervoir);
- Cong ra P; cong hoi dau T.
Ngoai ra, mot khdi nguén tiéu chuén con co6 cac phén tir khac, nhu cac bo loc dau,

bo lam mat dau, khau kiém tra dau tran, ki€m tra nhiét do dau...

Pressure gauge

Motor M

Ports: P, T

|

i
i
1
i t-
:

|

-~ —Pressure regulator i S i

! re Recervoir
Pump ‘4 Pressure regulator f PumE
Hydraulic power section

Ki hiéu trén so do

b_

Ky hiéu ngan cla ngudn

] \Pressure gauge

Recervoir

Cau tao Ki hiéu

Hinh 5.6 Khéi ngudn thuy luc

Mot diém khac v6i hé théng khi nén 1 trong hé thdng thuy luc, dau thuy luc hau
nhu khong chiu nén nén viéc str dung binh tich ap it hiéu qua, vi vay trong mdi hé théng
thuy lyc s& thudong bao gém it nhat mot bo ngudn thay luc va khi van hanh hé thong thuy
luc thi cling chinh 1a phai van hanh bom thuy luc.

Bom thuy luc (Pump).

Nguyén 1y chung: thuc hién bién d6i co nang thanh niang lugng thuy lyc. Dau thay
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lyc trong bé chira duoc bom hit va tai vao bu@)ng nén. Tai day, dau thuy luc co ap suat
(tich liily nang luong ap suat) dugc truyén tdi cac phan tir trong hé théng véi vai tro tao
nén cac chuyén dong tai co cau chip hanh.

Bang 5.2 dua ra mot s6 loai bom thuy luc kém theo cac thong s6 co ban nhu: dai tdc
d6 1am viéc, thé tich tinh theo hanh trinh (mot vong quay), ap suit dinh muc va hiéu sut

toan phan.

Bang 5.2 Thong sb cac loai bom thiy luc

Types of design | Speed range | Displacement | Nominal | Total
r.pm. volume pressure | efficiency
(am’) (bar)
Gear pump, S500-3500 1.2 =250 63-160 | 0.8-091
externally toothed
{Bom banh rang,
tiep xicngoai)
Gear pump, S00=3500 §=250 160-250| 0.8-091
internally toothed
{Borm banh rang,
tiép xictrong)
Serow pump SO0 - 4000 & - 630 28 -160 | O.7-084
(Bom truc
wit)
Rotary vane pump | 960 - 3000 5-160 100-160) 0.8-093
(Borm cénh
quay)
e W ]gm—amu 5 - 160 160 - 320| 0.90
Radial pistonpump
{Borm piston
r hurding kinh)

Trong thuc té, cac bom thuy luc dugc ché tao theo 3 dang:
Xét theo thé tich hanh trinh:

- Bom c6 thé tich hanh trinh ¢ dinh (bom banh ring trong, ngoai; bom tryc vit...)
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- Bom c6 thé tich hanh trinh thay d6i dugc (cac bom piston hudéng kinh, hudng truc)

- Bom ¢6 kha ning diéu chinh nhiéu thong sb: diéu chinh ap suét; luu luong hodc

cong suit...

Ngoai ra, mot bom thuy luc ciing con duoc danh gia qua mot sd thong sé quan

trong khac nhu:

* Luu lugng cua bom.

Vi du:

Mot bom banh rang duoc truyén dong boi dong co dién va quay véi toc d6 n=1450
vg/phut, thé tich hanh trinh 1a v=2.8 cm’/ vong. Luu lugng cua bom sé la:

Q= n.v= 1450. 2,8 = 4060 ( cm’/phut) = 4,06 1/pht.

* Quan hé giira luu luong va ap suit ciia bom (hinh 5.7).

Qua d6 thi cho thiy khi 4p suét ting 1én, luu lwong giam chut it (do 1o ri dau). Véi
bom chét lugng tét thi ty 18 dau ro dén khoang 6% tai ap suat van hanh 230bar va hiéu
sudt twong tmg tinh cho lwu lwong 1a:

_9,4dm’ / min
e = 0dm® / min

=0,94.

V6i bom chét lugng kém: ty 18 dau ro dén khoang 13% tai ap suat van hanh 230bar
va hiéu suat trong tng tinh cho luu luong la:

_8,7dm’ / min
¢ 10dm® / min

=0,87.

Liru lrong
Q

10.0
dmi;'min 1
9.6 - a
9.4 Bom gam~~ __ -
9.7 — chat lugng -
9.0 T
8.8 - ~
8.6 \

Bom chét lvong tét

7%

13%

LI I I ! I

: P
50 100 150 200 bar 250  APsudt

Hinh 5.7 Quan hé gitra luu luong va 4p suét ciia bom
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5.5. Cac van diéu khién dao chiéu (Directional control valve)

5.5.1. Ky hi¢u chung

Béang 5.3 Ki hi€u céc loai van déo chi¢u

| A
Namal position =
2/ 2WY closed® (R &) T
P
A
Nomal position =
“flow= (P <> A) T
FI
A
HNomal position
3f2-Wv "closed” (BT = 4) rlr
rl T
A
Hormal position \
flaw=™ (P> AT) = =
Pl 1T
Al |B
Momal position
.Ij!-“ “flow= (FP>B, A>T} X
Pl I7
A | B
Nomal position
5/ 20V “flaw* (&R, P =B, T) - T
B | IT
P
-“.JI_ JI.i
Mid position
4 3-Wv “closed” (R A B,T) T X
[k
Al |E
Mid position "Pump Lzt
5 3WY re-circulating™ (P T, A, B) 1l
Pl 17
A B
“H" mid position 4
43wV PIAIEST) 1
P T
Mid position "warking line At
B/ 3WV i o e -l X
PASFE=2T) F
pl 1T
Al |B
Mid position -
& 3WY “By-pass®" (P=>A=B8,T) T X
Pl I
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5.5.2. C4c Van diéu khién dio chiéu

1) Van 2/2

1L g

..l—_?ml—-um-

NI
= ‘u"v"!L

-
Ip

Hinh 5.8 CAu tao, ki hiéu nit nhan 2/2

| A
I

T I
P wil

Ki hiéu trén
Cau tao so do

Hinh 5.9 Van dao chiéu 2/2 diéu khién mét phia bang dién

* Mot s6 vi du ing dung cua van dao chiéu 2/2 (‘hinh 5.10).

CE: W'g Motor » T_L

I
A ;
a) Diéu khién dong co V2
o N
thity luc mot chiéu L th 13
Twt I

b) Diéu khién nang tai trong

Hinh 5.10 Mot s6 vi du ung dung cua van dao chiéu 2/2
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2) Van 3/2
Al
R l
SIENL
QF_ PTIT it
CAu tao Ki hiéu trén so d6
Hinh 5.11 Nat nhan 3/2
Al

cAL [\

1
_Qf;;ﬁﬁf;;jwf__] PILU wilk
T A P L

Ki hiéu
Céu tao trén so do

Hinh 5.12 Van dao chiéu 3/2 diéu khién mot phia bang dién

* Mot s6 vi du mach ung dung van 3/2.

o
U
21/ min 41/ min

'.-Fff '|I+|-I"

gl A
O ITT
=i/

a) Diéu khién xilanh tac dung don b) biéu khién téc d6 dong co

Hinh 5.13 Mot s6 vi du img dung ctia van dao chiéu 3/2
3) Van 4/2
Hinh 5.14 va hinh 5.15 biéu dién van 4/2 diéu khién bang tay (nit nhan) va bang

dién tur.
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a) Ciu tao

b) Hinh dang bén ngoai
Hinh 5.14 Nut nhan 4/2

Al |8
1|7:_1 P|>(T Ll
[ E

T A P B L

Ki hiéu trén
Cau tao so do

Hinh 5.15 Van dao chiéu 4/2 diéu khién mot phia bang dién tir

Van 4/2 thudng tng dung trong mot s6 trudng hop sau:
- biéu khién xilanh tac dung kép;
- biéu khién dong co;

- Phan phbi nguén cho hai mach.
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* Mot s6 tng dung cta van 4/2.

P T & |
r= = T T ! i
! ! I Ts
: - :Ts t-—:—|
! | I
i) Mh @ i :
] jl — |
TR |
a) Diéu khién dong co b) Diéu khién xilanh kép

Hinh 5.16 Mot s6 vi du img dung ctia van dao chiéu 4/2
4) Van 4/3
Van dao chiéu 4/3 diéu khién gian tiép hai phia bang dién tir (hinh 5.17)

Ay o8
A
LR |

Ky higu ngén
trén sord
A B

T B P A Ky higu day di
Céu tao

Hinh 5.17 Van dao chiéu 4/3 diéu khién gian tiép hai phia bang dién tir

5.6. Cac van mdt chiéu (Non-return valves)

5.6.1. Van mjt chiéu khong diéu khién
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pressure spring sealing cone

1l

Non-return valve, unloaded

Flow blocked = Flow open
MNon-return valve, spring-loaded é
A cone
Ki hiéu
CAu tao trén so do

Hinh 5.18 Van mét chiéu khong diéu khién

Ung dung: trong h¢ théng thuy luc, van mot chiéu duoc sir dung dé bao vé bom
(pump protection). Hinh 5.19, khi dong co dién M duoc ngat mach hoic khi xuat hién cac
xung nhon 4p suat do tai trong , tai ap suat khong tac dung nguoc lai bom ma thoat qua

van tran 1 V1.

1

Hinh 5.19 Ung dung van mdt chiéu khong diéu khién

5.6.2. Van m{t chi€u c6 dieéu khién
Co6 hai loai van mdt chicu ki€u nay:

- Van mét chiéu c6 diéu khién mé dong nguoc
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Alix

Ki hiéu trén so db

Nguyén i ciu tao

Hinh 5.20 Van mét chiéu c6 diéu khién mé dong nguoc

Theo chirc ning thong thuong cia van mot chiéu, dong thuan chi chay tir A 2> B.
Tuy nhién, & van loai nay khi c6 tin hiéu diéu khién X (bang thity luc hodc khi nén), dong
nguoc co thé chay tir B > A.
Vi du trng dung:

v2 |

Hinh 5.21 Ung dung van mot chiéu c6 diéu khién m¢d dong nguoc

Khi ha tai trong m, ngudi ta can phai diéu khién van mot chiéu 1V3 théng qua 1V2.

- Van mét chiéu c6 diéu khién khoéa dong thuan

X VB Ki hiéu trén so db
Nguyén Ii cau tao
Hinh 5.21 Van mdt chiéu c6 diéu khién khoa dong thuan

Thong thuong dong thity luc c¢6 thé chay theo chiéu thuan tir A>B, tuy nhién khi
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¢6 tin hiéu diéu khién X, chiéu thuan cling s€ dugc khoa.
5.6.3. Van mot chiéu kép co diéu khién (Piloted double non- return valve)
T hop hai van mot chidu c6 diéu khién thanh mot van (goi 14 van mét chiéu kép c6

diéu khién) dugc biéu dién trén hinh 5.22.

B, B,

P e — =

Q) @)

i1 1|

L] | ("
A1 A2 Al AZ A, A,
Trang thai dong Trang thai mé Kihigu trén so dd

Hinh 5.22 Van mot chiéu kép c6 diéu khién

* Ung dung van mot chiéu kép co6 diéu khién (hinh 5.23).

vz ! +,
i | A"
| -
T
1V1 a| |8
|' . X
Bl [T
L
A

Hinh 5.23 Ung dung van mdt chiéu kép c6 diéu khién

O trang thai trung gian cua van 4/3, cic cong A,B va do d6 A, A, cung duge ndi véi
duong hdi nén van 1V2 dong- trang thai cua xilanh khong thay doi — thuc hién treo tai m.

Gia st tac dong md van 1V1 vé hudng tiép tuc nang tai trong m (P > Ava B 2> T)
van 1V2 s€ mo ngay (A;=2> B, va B, 2 A,) va nguoc lai theo hudng ha tai trong: 1V2 mé
theo: A,2>B, va B;2A,.
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5.7. Cac van ap suit (Pressure valves)
Trong hé théng thuy luc, van 4p suat c6 nhiém vu kiém tra va diéu chinh ty dong ap
suit ngudn cung cp, co cau chip hanh ciing nhu trong cac dudng dng.
C6 thé chia cac van ap suat thanh hai loai chinh:
- Van tran (Pressure relief valve);

- Van diéu 4p (Pressure regulator).

5.7.1. Van gi6i han ap suat
Ap suét trong mot hé théng duge dit va gidi han nhd vao loai van nay. Ap suét can
giam sat dugc dua t6i dau vao (P) cta van. Ky hiéu chung cia cic van ap suit cho trén

hinh 5.24.

Co cau digu chinh

Man lam Kin ]
- w,l,l.

[ ‘
Kihiéu trén s dé

Hinh 5.24 Van giéi han 4p suat

Nguyén li co ban: Ap suit can gidi han duoc dit qua co cau diéu chinh - twong tng
voi1 luc do 10 xo tac dong 1€n nén lam kin. Khi ap suét thyuc tai diém can gitr on dinh, vi
mot 1i do nao d6 tang vuot qua lugng dat, khi doé Iuc do n6 gay ra dat 1én non lam kin 16n
hon luc do 10 xo gy ra, nén lam kin bi ddy mo, dau thiy luc qua ctra T vé bé dau. Két
qua 4p sudt tai P giam cho t6i gia tri ma ¢ d6 nén 1am kin c6 thé dong tro lai.

Van giéi han ap suét thuong duge ché tao dudi 2 dang: c6 van dém — ty diéu khién

(hinh 5.25a) va ¢6 van dém — diéu khién tir phia ngoai (hinh 5.25b).

— (A=

T C
a) Van ap sut tu diéu khién b) Van 4p suit diéu khién tir ngudn ngoai

Hinh 5.25 Céc loai van gidi han ap suit
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* Céac ing dung cua van gi6i han 4p suét:
- Ung dung 1am van gidi han ap suit (hinh 5.26). Van nay thuc hién gi6i han ap

sudt lam viéc thich hop nhit cho mot hay mot nhdm céc phan tir tham gia trong hé thong.

©

i'““ P i 1

] @T g

Van dﬁ lu'c
20 bar
o Al s
h W _
Ir ‘\I
AL o
. Van gidi han
Tr P [p| 3P sudt Pressure relief valve, piloted
M t | 4 100 bar
: ; i i TP 501, BIBE-H, TP 602
5
'_I_i T Operating pressure p & MPa (&0 bar)
E Max. permissible pressure p ., 12 MPa (120 bar)
i s Adjustment Manual
i
—————— s Actuation _ i . Hydraulic
Van an toan
160 bar
a) Mach tng dung b) Hinh ddng bén ngoai va cac thong so

Hinh 5.26 Van ap suit

- Ung dung 1am van an toan (Safety valve): van gii han ap sudt dong vai trd 13 van
an toan khi né duoc gin ngay véi bom thiy luc (thudng bao vé qua ap suét do tai trong
sinh ra cho bom). Gi4 tri dat gidi han cua van an toan dugc dat bang gia tri ap suat lam
viéc cuc dai cho phép cta bom va thuong khi c6 su cb ting ap suit qua mirc cho phép
(hinh 5.26).

- Str dung 1am van ddi lyc (Counter- pressure valve)

Van ndy c6 tac dung chong lai mémen khéi quan tinh & tai dang kéo. Van phai diéu
hoa ap luc va xa tai cho bé chira (hinh 5.26).

- Str dung 1am van him (Brake valve): van nay ngin ngira nhitng dinh nhon 4p suét
ma chang c6 thé nay sinh do mémen khdi quan tinh cia tai trong tai thoi diém dot ngot

khoa van diéu khién (hinh 5.27).
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Q)
'\‘,\.f
: .
i
L it 160 bar
l'”[uMP;l
Al |e N X
2. + van ham
e 1
Pl
100 bar P T
) i
\ b :

(34w [

Eme————

Hinh 5.27 Ung dung van him

5.7.2. Van diéu ap (Pressure regulator)

Nhiém vu chung cia cac van diéu 4p 1 lam giam va duy tri 4p sudt & cira ra theo
yéu cau cu thé khi ap suit dau vao. Chung can thiét trong hé thong ma ¢ d6 c6 mot sd cac
nhanh c6 yéu cau 4p suit khac nhau.

Trong thuc té, nguoi ta ché tao hai loai van diéu ap: van diéu ap 2 cira; van diéu ap 3
cua.

1) Van diéu 4p 2 cira (2 — way pressure regulator)

777 | AE)
[ W
PLA)

Ky higu trén so do

L

[-

Hinh 5.28 Van diéu ap 2 cira

Nguyén 1y hoat dong: Dé thay doi ap sudt tai dau ra (A) bang viéc chinh lyc dan hoi
ctia 10 xo 2, néu khong c6 dao dong ap suit & dau vao (P) hodc dau ra (A) thi khe hep (4)
khong thay d6i. Gia sir do nguyén nhan nao do tir phia tai trong, ap suat tai (A) ting lén,
khi d6 luc tac dung Ién dién tich (1) ting theo va do vAy nong van s& truot vé phia 1am
hep khe hé (4) > lam ting tré luc > giam 4p suit qua (A). Qua trinh nguoc lai s& theo

nguyén tic tuong tu.
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Ung dung dién hinh cta van diéu 4p 2 cira trong mot hé thong gdm hai mach diéu
khién (hinh 5.29).

- Thr nhit, mach diéu khién mét dong co thuy luc véi van 6n tbe (2V2) dé truyén
dong cho mot tryc lan, truc 1lan nay dugc st dung dé ¢ép dinh cac 16p vat liéu dang tAm véi
nhau.

- Thir hai, mach diéu khién xilanh dung dé kéo truc lin gay nén ap lyc nén cac tim

vat liéu va can phai diéu chinh duoc luc ép bang viée sir dung van diéu ap (1V3).

2M
L€ ™
kéo e
h = g ~ 6 Trong mach:

y S Van OV1- an toan cho bom;
2v2 . .
= [ 13 *|l A i = [p 2B Van OV2 — gidi han &p suat cho ca
" ; e : 4 :
R all [19l h¢ thong;
F F \
Van 1V3 — diéu 4p hanh trinh kéo
AV A o A cua XL 1A;
: JJM = - ﬁ“* &)  Van2V2-ondinh toc do cho 2M;
! | Van 2V3 — gi6i han 4p suit cho
Ir._.;:;._._._._P._._._._“_I..! E'"‘..PO df)ng co 2M’
LY, I 1 .
: = \’;ﬂ -—}'—“| : "™ Van 1V1- dua céc thm vat liéu vao;
i ' i Q(:} : Van 2V2 thyc hién ép.
T __hl
L |

Hinh 5.29 Ung dung van diéu ap 2 cira

Tuy nhién, thuc té cho thiy, néu 4p suit tai cira (A) ting dén gia tri khién van diéu
ap dong hoan toan thi s& nay sinh van dé 1a khi ap suit & cira (A) tiép tuc tang (do tai
trong) s& gdy qua ap nén thuc té van diéu ap 2 ctra con phai duoc lip kém theo mot van

gi¢i han ap suit nhu hinh 5.30.

L]

P(A) s LT

Hinh 5.30 Str dung két hop van diéu ap 2 clra v6i van gidi han ap sut
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2) Van diéu 4p 3 ctra (3 — way pressure regulator)

Mot van diéu ap 3 cira (hinh 5.31) 13 giai phéap tich hop van diéu ap 2 clra va van
gidi han 4p sudt trong mot van. Tuy nhién, trong ché tao phai tinh dén giai phap k¥ thuét
tring trang thai cho cic ctra P, T, A hop 1y dé vai trd cac van thanh phan duoc tham gia

ding véi yéu cau thuc te.

- |AE)

it
l'_ ]

PiA) IJ-II
Ki higu trén s do

a) Cau tao va ki hiéu

3-way pressure reducing valve

TP 501, BIBB-H, TP 602

Operating pressure p & MPa {60 bar)
Max. permissible pressure p_,. _12 MPa (120 bar)
Adjustment Manual
Actuation Hydraulic

b) Hinh dang bén ngoai va cac thong sb

Hinh 5.31 Van diéu ap 3 cira

5.7.3. Cong tic ap suat (Pressure switch)
Tuong tu nhu trong hé théng khi nén, trong hé thong thury luc ngudi ta ciing st dung
mot phan tir ¢6 tac dung chuyén ddi tac dong cia ap sudt thanh sy chuyén mach mot cip

cong tic trong mach dién (hinh 5.32).
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Fes = P A d
! “t w|'-ff="f

; Ap subt| Ky hiéu trén so dd
5 2 Pl c ) hé thing thiyy e
4 bar * 1 Khodng tré 3 3
| b L
/ 21y
_ BiAc tinh t 1
\ / L ;
Nguyén by c5u tao va Ky higu trér'! S0 da
dac tinh tré machdién

a) Cau tao, dac tinh tré va ki hiéu

Pressure switch BIBB-H, TP 602

The branch tee with integrated pressure switch can be inserted into the hydraulic
circuit at any point or added near a measuring point.

Pressure switch __ Diaphragm switch

Operating pressure p 1-7 MPa (10 - 70 bar)
Hysteresis ~15%

Continuous load rating Maximum 2 A

Adjustment Manual, using 2.5 mm Allen key
Actuation Hydraulic

b) Hinh déng bén ngoai va cac thong sb

Hinh 5.32 Cong tic ap suit

Tuy nhién, do dic tinh ctia cong tic 1a c6 khoang tré (vi du trong trudong hop nay la
4bar) nghia 1a khi dit chinh gid tri 4p sudt ma & d6 cong tic s& chuyén trang thai (diém a
hoic ¢) thi khi 4p suat gidm t6i diém b v6i khoang tré 4bar, cong tic méi trd lai trang thai
ban déu.

5.8. Cac van diéu khién hru lrong (Flow control valves - FCV)
5.8.1. Li luan chung

Céac van diéu khién luu lugng dugc st dung dé lam giam tdc do cua xilanh hodc tbe

dod quay cua dong co thuy luc, vi ca hai gia tri tbc do trén déu phu thudc vao luu lugng

theo quan h¢:
Déi vé6i xilanh: v= % [m/s]
voi Q: luu luong [m®/s]; A: dién tich tac dung cua piston [m?];
Dbi voi dong co: n= % [vong/phut]

v6i Q: Iuu lugng[m*/phut]; v: thé tich hanh trinh [m®/vong].
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Tuy nhién, thuong cac bom thuy luc c6 Iuu lugng khong ddi theo téc do lam viéc
dinh mirc, khi diéu khién giam luu lugng cho céc co cau chap hanh khién cho ap suét ra
ctia dau bom thuong ting 1én va cac van gidi han theo d6 ciing thudng phai mé, vi vay dé
tiét kiém nang lwong khi giam luu luong dé diéu chinh toc d6 co cau chdp hanh thi & mot

s6 hé théng hién dai, da phéi hop diéu chinh téc do truyén dong bom mot cach déng bo.

5.8.2. Céc van diéu khién hru lrong

Vé co ban, nguoi ta chia cdc van ndy theo hai nhom chirc ning: van han ché luu
luong va van diéu chinh luu lugng.
1) Van han ché luu lwong

Van diéu khién luu luong c6 thé lam viéc nhu 13 mot bo han ché (hinh 5.33), ¢6 vai
tro 1a can tré dong chay. Mtrc d6 can trd phu thudce vao dién tich cét ngang ctia dong chay,
dang hinh hoc ctia khe hep va d6 nhét caa chat 1ong. Pbi véi bo han ché luu luong, khi
dong thuy luc chay qua, do ma sat s& gdy ton hao 4p sudt va dong thoi van téc dong chay
tang 1én.

Céac van han ché luu lugng khong c6 kha nang diéu chinh trd luc, thuc té it duge st

dung va thuong kém theo van gi6i han ap suét.

A—_ B

.

Ky hiéu trén so db

Dang hinh hoc

Hinh 5.33 Van han ché luu luong

2) Van diéu chinh lwu lweng (con goi 13 van tiét luu)
Cac chuc nang ¢ van nay:
- Tao va thay d6i tré Iyc (diéu chinh dugc)
- Hr;“mg s6 tré luc chiu anh huong cua sy thay ddi nhiét do.
Trong cong nghiép, ngudi ta sir dung cic van diéu chinh luu lugng véi cic yéu cau
khac nhau trong diéu khién hé thdng thuy lyc:
a) Van tiét lvu hai chiéu: ky hiéu trén so d6 (hinh 5.34a).
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Dic diém co ban 1a: Cac chiéu tac dung cua co ciu chép hanh déu duoc han ché luu
lugng nhu nhau va do sut ap suit (AP) phu thudc vao tai trong cta co cdu chap hanh. Vi
vay trong thyc té it dung.

b) Van tiét lwu mot chiéu (One- way flow control valve) (hinh 5.34b)

Ky hiéu trén sor do

a) Van tiét luu 2 chiéu

Nauyén b cau tao
b) Van tiét luu 1 chiéu
Hinh 5.34 Van tiét luu

Van tiét luu mét chiéu duoc ché tao tich hop trong mot khdi g@)m: van tiét luu va van
mot chidu. Do cach ghép van mot chiéu ma van tiét luu chi ¢ tic dung diéu tiét luu
lugng theo mot chiéu (tr A>B). Chiéu nguoc lai (tr B> A), vi tré lyc cia van mot chiéu
khong dang ké nén hau nhu toan bd luu luong thuy luc déu chuyén qua né ma khong qua
khe hep c6 trd luc 16n cia van han ché luu lugng.
¢) Van on dinh toc do

Nhu ta d3 biét mbi quan hé giira ton that ap suat AP va luu lugng Q chay qua tiét luu
1a : AP ~ Q* . Nhu vdy, khi tai trong thay doi, luu luong dong chay cung cip cho phan tir
tiéu thu s& c6 xu hudng thay doi va kéo theo tdc do truyén dong thay ddi. Néu duy tri sut
ap suét trén van tiét luu (AP) khong ddi thi luu luong qua van s& khong d6i va do @6 tbc
d6 truyén dong ciing s& duoc duy tri 6n dinh. Trén co so do, giai phap k§ thuat cho mot

van On dinh toc d6 dugc trinh bay trén hinh 5.35.
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b
- Wan ty chinh
Apl A | Ap2 _._._.-._;r_,rl
F1 o o 200 E? : |
: : —
A - | I i
- fe 1| '
o : A i K':.,-’ hiéu I"Igén
L i L : L
--\--“\1\“" dibu chinh trén sor d46
______________ Iy luemg
2
Pl P2 Ky hiéu day dlitrén so do

P1-P2=Ap
Hinh 5.35 Van 6n dinh téc do

Mot van tiét luu (2) két hop véi mot van ap sudt ty chinh (bd cin bang ap suat) (1)
tao nén va duy tri lvu luong dong chay mong mudn.

Nguyén tic hoat dong nhu sau: O trang thai 1am viéc binh thuong, van mé va co ap
sudt ra P; cting voi luu luong ra cung cip cho co cdu chap hanh. Khi d6 van (1) chiu tac
dung cac lyc can bﬁng F=F,; trong d6 F\=P.A;,; va F;= P,. A, + F; F, luc dan hodi do 1o
X0, Vo1 Ap1=Ap=A,. Khi F|=F, thi AP = P;- P, = F/A, = const.

Gia sir 4p suat & dau ra cia van (P3) tang 1én (vi du do tai trong tang, tc do lam
viée c6 xu hudng giam), theo d6 luu luong qua van giam do chénh 1éch 4p suit (AP) trén
van (2) ciing giam vi AP = P;- P,. Va F,> F, khién van (1) m& thém. Mtrc d6 mo cia van
(1) con tiép tuc ting cho dén khi lap lai trang thai can bang giita cac luyc F, va F,, theo do,
luu luong qua van tang 1én dé duy tri tdc d6 co ciu ch?ip hanh, ton that AP dugc tra lai gia
tri ban dau khong doi.

Nguoc lai, néu 4p suit dau ra (P) tut xudng (tdc dd co ciu chap hanh c6 xu hudng
tang), chénh léch ap sudt AP ting, két qua 1a luc F, < F, din d&én van ty chinh (1) dong
b6t lai cho dén khi 1ap lai cAn bang  F,_ F,.

Theo nguyén tic lam viéc trén, luu luong chuyén qua van nay duoc git 6n dinh va
vi vy van tdc clia cac co cAu chap hanh s& duoc 6n dinh khi tai trong ctia chung thay d6i
ta c6 bd On toc.

Ung dung van 6n tdc (hinh 5.36).
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Ap =(104 bar Ap = 139bar
|
S —o—
- p; = 144 bar
;w-nbl::r ldd bar p ﬂp-&ba;r P
© Lot
Al |a 8

- ar , = 148 bar A
p, = 148b o " p, = 148 ?:T lL M‘u
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- WiV wan tein: Y e
Q=7 l'rnan; P=180b = in;
1 IJ_IT T ar ‘ T 1500
Q, = 101fmin Q_= 101/min

a) H th 6ng lam viéc khi c6 tai b) H¢ thong 1am viéc khi khong c6 tai

Hinh 5.36 Ung dung van 6n tdc

5.9. Co cAu chip hanh
5.9.1. Cac xilanh thuy luc
Trong hé thong thity luc, ngudi ta ciing str dung hai loai xilanh co ban:
- Xilanh tac dung don (Single- acting cylinder)
- Xilanh tac dung kép (Double- acting cylinder)
1) Xilanh tac dung don
Xilanh tac dung don thyc hién bién ddi ning lugng thuy lyc thanh co ning chi cho
mét chiéu, chiéu nguoc lai: do lyc tir bén ngoai hoac 10 xo phan hdi cta né. Xilanh tac

dung don thuong duoc sir dung lam co cdu nang, ban nang, ban kep. ..

ey

Ky hidu trén so do

1GidlBprdp 5§ 43 can piston

2 Vit théng khi & ©8m kin can piston
3 Can piston 7 Bém bao quin

4 Thanh xlanh

Hinh 5.37 Xilanh tac dung don
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2) Xilanh tac dung kép (xem bang)

Bang 5.4 Cac loai xilanh tac dung kép
Tén goi M3 t3 Nguyén ly cau tao Ky hiéu ban v&

Xilanh ty & dién
Vi 53 tich piston
2:1

Dién tich nén
Xilanh | nhy nhau -->
dong bd | tsc d6 ra vao
bang nhau

Xilanh
co dém
giam
chan

Xilanh | '
g _ ==

nhau

Khuéch dai

et (=) =
Xilanh | Kich thudc nhé =i =

cong lu'c lu'c lan _ .

Céc phuong trinh thuong dung trong tinh toan lya chon cac xilanh:
- Téc do truyén dong: v= Q/A [m/s];
- Lyc tac dung F =P.A. n [N];

zH |l
I

- Hé sb ty 1& dién tich piston ¢ = A/A,; .
Trong d6: 1 14 hiéu sudt tong hop cia piston (0,85 — 0,95); A, la dién tich piston phia

khong c6 can va A, 1a phia c6 can piston.

5.9.2. Pong co thuy luc

Céc dong co thity lyc thudc vao nhém cac phan tir chap hanh, chung bién ddi ning
luong thay lyc thanh co ning va tao nén chuyén dong quay hoic xoay lic — ddi voi cac
dong co han ché goc quay. Ciing nhu cac xi lanh thuy lwc, cac dong co thuy luc ciing

duoc diéu khién bang cac van diéu khién ddo chiéu.
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bong co thuy luc ciling c6 cAu tao va cac thong sb tuong tu bom thuy luc, vi du vé

mot dong co thuy luc kiéu banh rang tiép xic ngoai dugc biéu dién trén hinh 5.38.

Déng co quay hai chidu

B4dng co quay mat chidu \T/‘}

=
a) Nguegn by cau tao a) Ky higu trén s di

Hinh 5.38 Pong c6 thuy luc kiéu banh ring

Céc phuong trinh dung trong tinh toan: p= M/v; Q=n.v.
trong do:
p: 4p suat [Pa];
M: m6 men [Nm];
v: thé tich hanh trinh [cm’];
Q: Luu lugng;
n: Toc d6 quay [r.p.m- revolutions per minute] hay [1/min].
Cong suit co trén truc dong co: P= M.w[w] véi o 1a tc do goc [rad/s] hay[1/s].

Mot dong co thuy luc cua hang Festo cho trén hinh 5.39.

TP 501, BIBB-H, TP 601, TP 701, TP 511

Design Orbit
Geometric displacement 8.2 cm?
Max. permissible pressure
in return line Pome ¥ MPa (50 bar)
Max. rotary speedn,,, 1950 min?
. Output shaft with spring @ 16 % 28, A5 x5 DIN 6885 Ky higu trén sa do
Hydraulic motor )
Operating pressure p & MPa (60 bar)

Max. permissible pressure p 12 MPa (120 bar)

Hinh 5.39 Pong co thity luc (quay hai chiéu)

5.10. Cac dung cu do luong
4.10.1 Dung cu do ap suat

1) Dung cu do ap suét kiéu dng dan hdi.
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Phén 16n cic dung cu do ap suat trong hé thong thuy luc déu sir dung dung cu do ap

suat dua trén nguyén tic ong dan hoi (hinh 5.40).

mrrren e WO CHtha

N
/// \\" Y Ong gén

PO—

\x:@ Ky hiéu trén so do

fe

Hinh 5.40 Dung cu do ap suét

Nguyén 1y 1am viéc: Khi dong thuy luc c6 ap suat P dugc dua vao dng dan hoi, ap
lrc tac dung 1am gidn 6ng kéo kim chi thi quay mot goc ty 16 voi gia tri ap sudt can do.
Dung cu loai nay cé thé do ap suat 1én (>100bar).

2) Dung cu do ap suit kiéu mang dan hoi

Trong dung cu nay, ong dan héi dugc thay bang mang dan hoi. Loai dung cu nay
duoc dung do 4p suat nho (<25bar).
3) Dung cu do ap suit kiéu piston

Piston tac dung mdt phia véi 10 xo phan khang. Khi ap lyc cua dong thuy luc lam
dich chuyén piston can bé“mg v6i luc dan hoi cia 10 xo - vi tri cla piston dugc xac dinh
qua mot co cau chi thi ty 1& véi ap suét can do.

4) Sensor ap suit

Céc sensor do ap suat chat long hién nay hau nhu cdu tao dya trén hiéu tng 4p dién -
I tac dung lam thay doi tré khang ciia phan tir 4p dién. Thong qua mot ciu can bang,
dién 4p trén dudng chéo cua cau thay doi ty 1& véi ap suat can do. Bang phuong phap xtr

ly két qua do khac nhau, ta ¢6 tin hi€u ra ctia sensor la dang $6 hay tuong tu.

5.10.2. Dung cu do luu lwgng
1) Ong do lwu lwgng kiéu piston

Dung cu 1a mot dng duge ghép ndi tiép vao dudng dng can do luu luong dong chay
lién tuc. Cac bd phan co ban gém: nén cb dinh, piston, 160 xo phan khang va thang do

(hinh 5.41).
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Lo

Ky hiéu trén so do

Mén ¢ dinh _\ \\

Piston  Thang do

Hinh 5.41 Dung cu do luu lugng

Nguyén 1y 1am viéc: khi dong thuy luc chay qua, piston bi diy vé phia nén 10 xo
phan khang, khe hé giita piston va nén cd dinh s& mé rong tiét dién cho dén khi c6 su can
béng lyc tir phia piston va lyc phan hdi 10 xo. Gia trj luu luong phu thudc vao do chénh
léch ap suét tai khe ho va hanh trinh cua piston. Vi tri ciia piston phan anh qua thang do
xac dinh gia tri luu lugng can do. Sai sb cua dung cu do 4%.

2) Ong do luu lwgng kiéu tua bin

Dong thuy luc tic dung 1én canh tua bin (hinh 5.42) 1am cho tua bin quay. Téc do
quay cua tua bin phan anh gid tri luu luong chay qua dudng dng. Ngudi ta c¢6 thé ding
mot ddu do cam tmg dién tir dé xac dinh s canh tua bin quét qua dau do trong mot
khoang thdi gian thuc. Ttc 1a x4c dinh téc do quay cua tua bin dé thiét 1ap toc do dong
chay va suy ra luu lugng can do.

Xac dinh tc 39
bang cim omg

A

—
g
A

v
==

Hinh 5.42 Ong do luu luong kiéu tua bin

3) Sensor luu lwgng

Ky hiéu trén so dd thuy luc dugc mo ta trén hinh 5.43.

@uso

Hinh 5.43 Ky hiéu sensor luu luong trén so d6 thuy luc
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Nguyén tic 1am viéc dya trén viéc do toc do quay cua truc dong co thuy luc (bing
may phét toc hay encoder) trong quan hé n ~ q. Bang b chuyén dbi hién thi dé c6 hé don

vi [lit/phut] hay [lit/min].

5.11. Cac thi nghiém xac dinh diic tinh cic phan tir
5.11.1. Thi nghiém déc tinh ctia bom thiiy luc

Mot trong nhimg dic tinh quan trong ctia bom 1a quan hé luu lugng va ap suét
Q=f(P) So d6 hé théng 1am thi nghiém cho trén hinh 5.44, thyc hién cho mot bom cé ap

suat cuc dai cho phép 1a 60 bar va dugc bao vé b?mg van an toan.

p
2
<t
—t4
oz [ T
o !
} ) ]
I | 1Ts
Van an |i -'.f.n ]
toan - Wy & . |
B0bar | {‘j L T):":Qﬂf |
Lt r [ J;

Hinh 5.44 Xac dinh dac tinh Q = f(p) ciia bom

Cac budc thuc hién:

Buéc 1: Mé toan bd van chin 1V

Budc 2: Khéi dong bom

Budc 3: Béng tur tir van 1V dé co ap suét theo cac gia tri da chon (doc trén OZ2) va
doc gia tri lvu luong twong tmg trén luu lugng ké 1S. Két qua thi nghiém ghi trong bang

5.5 va dd thi twong Ung trén hinh 5.45.

Bang 5.5 Két qua thi nghiém

| System pressure p | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | barl
| Flow rate g |2.33|2.31 |2.29|2.25 2.26|2.24|2.22|2.2D| |rmin|
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q F 1
3.0—
A
min - ———
20—
1.0—
o T | T T T 7 | -
0 10 20 30 40 bar 50 p

Hinh 5.45 D6 thi dic tinh Q = f(p) cta bom
Pic tinh Q= f(P) duoc xét doan tuyén tinh. Khi 4p suat cang cao thi lvu luong cang
giam, tic 13 lwong ro ri vé thé tich cang 16n. Tuong Gmg tai mdi diém c6 mot gia tri hiéu

suat danh gia ty 18 ro ri trong bom.

5.11.2. Thi nghiém quan hé ap suét va luu lwong qua van giéi han ap suit

Dé danh gia chat lugng mot van gidi han ap suat, nguoi ta lam thi nghiém trén hé
thong cho trén hinh 5.46.

Cac budc tien hanh:

Budc 1: Dong hoan toan van chan 1V1; diéu chinh 16 xo dé van giéi han 1V2 mé
som nhat.

Budc 2: Khéi dong bom.

Budc 3: Diéu chinh déng tir tir van 1V2 va theo ddi ap suat hé théng trén OZ2 cho dén khi dat
S0bar.

Budc 4: Md hoan toan van chin 1V1.

Budc 5: Pong tir tir van 1V1 dé c6 cac gia tri ap suat mong mudn (theo ddi trén OZ2)
cling véi cac gia tri luu lwong twong tmg doc trén luu lugng ké 1S.

Céc s6 liéu ghi vao bang 5.6 Va db thi twong tmg cho trén hinh 5.46.
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V1
r=Jr J System pressure
1 A, p =50 bar {5 MPa)
Lt v g}nut;qlf valve 11
— .’-\\)_. T osed)
Q
q Measured
value
+—1 4] (5] vaee
min
Pump safety valve
P = B0 bar (6 MPa) )
R R
S |
ir- —]T’—|
i 7:’\ i ~ |
| O |
il T !
fl e —————— |

Hinh 5.45 Xac dinh dic tinh Q = f(p) cua van gi6i han 4p suét

Bang 5.6 Quan hé gia tri ap sudt va luu lugng qua van gi6i han ap suét

o

| e75 | 50 | bar |
| 117 | 215 | limin |

Working pressure p | 35 | 40 |42.5 | 4
Flow rate q | 0 | 0 | 0 |D.

fa

Maximum pressure
e

45 — Opening pressure

40 —

35 —

30 T |=

L
o 0.5 1 1.5 2 oin 25 q

Hinh 5.47 Pac tinh cia mot van gidi han ap suét

Chu ¥: Do d6 nhay cta van, luu lugng chay qua van bat dau ngay tir khi ap suét ting
dén gia tri xap xi 45bar cho dén 50bar thi hau nhu luu lugng dugc phan nhanh hoan toan.
Luu luong chay qua van khong thé ting téi gia tri xap xi 60 bar vi & gia tri ndy van an

toan da mo phan nhanh dé bao v¢ an toan cho bom.
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5.11.3. Thi nghiém xac dinh ton that ap suat trén cac phin tir diéu khién thiy luc

So db mach thi nghiém cho trén hinh 5.48.

EZRN] [z ()
1
L1
r-=_|e
LT
X =
V3 L —?":’— n
= HX]
3 -}
s
- e
— [ i
i :I e System pressure
> il [ W P = 50 bar (5 MPa)
T
CE] S I
~ ]
: ('_\.f |
|r-\‘ _|'=_|
= '\u'{"'i & _'\I I
L

Hinh 5.48 Xac dinh ton that 4p suat trén van

Cac budc thuc hién:

Budc 1: Chon gia tri giéi han cho van OV1 bang van chian OV3.

Budc 2: M& hoan toan van chin OV3; thay 1an luot cac van 1V1 — 1V4 vao vi tri 6
trbng va cho ching md hoan todn.

Buéc 3: Piéu chinh mot gia tri luu lugng cho van 6n dinh luu luong OV2 dé phuc
vu cho thi nghiém xac dinh ton that ap suét AP trén céac van. Vi du chon gia tri luu lugng
Q=2 I/min cho van 6n dinh bang viéc theo ddi luu luong ké 18.

Bude 3: Ung v6i mbi van (1V1-1V4), doc cac gia tri ap sudt twong Gmg trén cac
ddng ho OZ3; 0Z4, khi d6 AP = Poz;_Poys .

Két qua thi nghiém cho mot sd cac phan tir thity luc cta hing Festo ghi trong bang

5.7.
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Bang 5.7 Két qua thi nghiém cho mét s6 cac phan tir thuy lyc ctia hiang Festo

q Poza Poz4 Ap
Van Vmin bar bar bar
2 46 25 21
14
1 1.9 1.0 04
2 4.3 25 1.8
1V3
1 1.9 1.2 0.7
1\ 2 40 25 1.5
P—=A 1 19 1.2 0.7
w1 2 43 25 18
P—>A
1 1.8 1.1 0.7

5.11.4 Tinh to4n thong s6 1am viéc clia co cAu chap hanh

1. Mt s6 tinh toan cho Xilanh

[m]
| @'
1 |
o al B
T:[K[i[hﬁ."h
P

Sysiem
pressure
- L p =50 har
[0z3] (&) _ | 5mPa)
& :r =[P ,'l
& i W
1
Ir--\-\' Fe
2l S
N :
S |
' |11
H- - I i
Pump
safety valve |’ [ l\m@ |
L S T I |
(6 MPa) |_________|
a) Mo hinh cong ngh¢ b) Mach diéu khién

Hinh 5.49 Xac dinh ton that 4p suat trén van

Mot hé théng duge mé ta trén hinh 5.49(a) phuc vu déng mé lip cia mot 10 nung.

Lip va cac bo phan kém theo 1am tai cho xi lanh c6 khéi luong 9 kg.
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Gia st da lua chon cac ph?m tu:

- Xi lanh tac dung mot phia — khong can 16 xo phan hoi, diéu khién bang van 3/2
hozc 4/2 1am viéc nhu van 3/2 — diéu khién bang tay. Cac thong s cua xilanh:

- Ap=2cm?; D0 dai can piston L =200 mm.

-Bo nguén thuy luc, bao vé bﬁng van an toan, P, = 60bar; bom c6 Q=21/phut.

- Van gi6i han 4p suét khi van diéu khién 1V khéa: P= 50 bar.

- Van mét chiéu bao vé bom OV 1, ¢6 ap sudt m& P =1bar.

- Cac dong hd chi thi ap suat (0Z1; 0Z2; OZ3 va 1Z1).

Gia thiét luu lugng khong ddi; 121 chi khi nang 8 bar, khi ha Obar, hay tinh:

Téc d6 nang cua xi lanh (vy), Thoi gian nang hét hanh trinh (ty);

Ap suat gay nén boi tai trong (Pr);

Tro luc;

Diéu kién nang tai trong

Giai:
) / 2000cm’
* Toc do nang: v, :Ai: 2;1;21 = 266‘(1); :0.17%;
N

* Thoi gian: ¢, _ 5 _200mm _ 0.2m__ 1.2s;

oo™ 0a7”

N N
* Ap suét tai: P, Lo _ 90N2 =45 N2 =4.5bar ;
Ay 2cm cm

* Tro Iyc = (Ap suat khi nang) — (Ap suit tai) = 8 bar — 4.5 bar = 3.5 bar.

* Piéu kién dé nang tai 1a: Ap suét ddi luc (back pressure) phai nhé hon dang ké so
v6i tré Iyc. Phan 16n cac trudng hop, khi nang tai trong, ap sudt ddi luc dua vé ap suit bé
chura.

2. Mt s6 tinh toan cho ddng co thiy luc

Céc phuong trinh dung trong tinh toan: p= M/v; Q=n.v;

trong do:

p: &p suat [Pa];

M: m6 men [Nm];

v: thé tich hanh trinh [cm’];

Q: Luu luong;

n: Toc d6 quay [r.p.m- revolutions per minute] hay [1/min];
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Cong suit co trén truc dong co: P=M.o[w] véi o 1a tbc dd goc [rad/s] hay [1/s].

Vi du cho trén hinh 5.50. Cudn dudng dng mém dan dau/xing ciia mot xe xitec duoc
truyén dong bang mot dong co thuy luc. Ong din dugc toi ra, ding khi du d6 dai can
thiét hoac cudn lai. Ngoai ra, tdc do thuc hién cling can phai dugc diéu chinh thich hop.
Pé thuc hién chire nang do, mach diéu khién thuy luc can c6 nhu hinh 5.56.

Nhu vay: Van 4/3 (1V) c6 vi tri gita x4 tdi may bom, cac vi tri con lai phuc vu dao
chiéu dong co. Van OV tiét luu hai chiéu > dit chinh téc do dong co. Cac dung cu do ap

suat, luu luong can cho do luong, khao sat va hi€u chinh khi bao tri.

;}_ — M
-\,"'I #
.n'.

IVaY. J

w
i

o LTS |
- ﬂ =T

'/"_)‘\L ﬁ;-‘-‘-‘":'ﬁ - il @J
& @ = = q
Yy
a) M6 hinh cong ngh¢ A
P
0z Q\J -
P T
Ji” %73
F s
b) Mach diéu khién

Hinh 5.50 Quan h¢ luu lugng va tdc d6 cua dong co

Nguoi ta tién hanh thi nghiém quan hé luu luong va tée do cua dong co. Két qua
tham khao bang 5.8 va d6 thi hinh 5.51.

Céc budc tién hanh:

Budc 1: Van 4/3 dua vé trang thai trung gian; khoi dong bom; diéu chinh van tiét
lru va theo ddi, ghi gia tri luu lwong tir lvu lwong ké.

Budc 2: Chon mét chiéu quay cho dong co bang van 4/3; dém sb vong quay cua

dong co, dung dong hd bim gidy theo ddi thoi gian.
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"
300 —
rpm
Flow rate q Time for Speed
20 revolutions 200—]
{1/min ) t(s) n (rpm)
05 17.5 68.6
1.0 9.5 126.3 100
15 6.3 190.4
20 4.8 250 0 . . —
Max. 43 279 0 1.0 20 - a0
a) b)

Hinh 5.51 Quan h¢ Iuu lugng va tdc do cua dong co

Néu tmg v6i luu luong cung cap cho dong co (vi du bang 1.51/min) va do dugc ap
sudt twong tmg & dau vao cta dong co (vi du 45bar- bang dung cu 0Z2) thi:

- Cong suét dua ra dau truc dong co, ki hi¢u Py la:

-3_3
P, = pyay = 451022 1,510 _ 110 57w,
m s
- M6 men dong co dua ra tryc:
M, :P_M: P,.60 112,5.60 _ 5. 6[Nm].

© 2zn  27.190,4

5.12. Thiét ké so' dd hé thong thiy luc
5.12.1. H¢ thong diéu khién tuin tu ing dung cic van giéi han ap suit
1. Thiét bi khoan chi tiét.

Hinh 5.52 Mo hinh c6ng nghé ciia thiét bi khoan chi tiét
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Time
I L1
I Step
. ' 2 3 4 854 7 3 9 w0
van 4/3 w1 | a B -
) J y 2
i )
| b il
Xilanhkep | 1A | 1
1 D N
Van gith han i | (] 4
apsust | o |30 bat
[ o
Xilanh n dao| 2a | 1 ( <
: TN
REFERER :
: 2 12 |
ap sudt E3'] bar
D S

Hinh 5.53 So dd hanh trinh budc cua thiét bi khoan chi tiét

| = |
[
121 271
O O+
- -— .,I\Iﬁu'(} —_—
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e T
- LA 22 '
T V4 2V5

“—C'lﬁ\'ﬂv‘ &
13 |
=2
- ¥ WA
-
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L
A e
P T

672 Q—¢
A 0

Hinh 5.54 So d6 hé thong diéu khién cua thiét bi khoan chi tiét
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2. Thiét bi lap rap chi tiét,

Tén phén tcr

van43 [1v1| a [F=

Ailanh 141 1

0 /
van giéri han K i
ép sudt - 1V4 (20 bar
° /
] q 1
Péngeco | M 1
0 il |
Xilanh [1a0] 1 .
Van giéi han 0 (
ap suat|1v2|30 bar [
: RN

Hinh 5.56 So d6 hanh trinh budc cua thiét bi lap rap chi tiét
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1A2

p =20 bar

o = 30 bar
[3MPa) T [ZMPa) T|1VS
@y} LI =
Bl P*ad

[ovi] i J;‘hp=5:ll:ar
L] lﬂ:j (3 MPa)

A L5

Hinh 5.57 So d6 hé thdng diéu khién cua thiét bi lip rap chi tiét

5.12.2. Hé théng sir dung bd phan phdi lwu lwong

Hinh 5.58 M6 hinh céng nghé sir dung bd phan phdi luu luong
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[m ]

A B
! W
()
=]
A B
[
AT L
F T
022] )1
:
1
A

Hinh 5.59 So d6 hé thdng diéu khién sir dung bd phan phdi luu luong

5.12.3. Hg¢ thong sir dung van 6n toc

Hinh 5.60 Mb hinh c6ng nghé str dung van 6n toc
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Time
| | | | | 1 | | | | | | | | |

Step
1 2 3 4

Phan tir | Ki hiéu [Tin hiéy

Xilanh | 1A 1

—
0 =
Van 4/2 diéu 1V 1 Le \
khién bang tay
0 > =

Congtac
hanhtinh 22| 15 | 1

Hinh 5.61 So d6 hanh trinh budc cua hé théng diéu khién st dung van on téc

152
|I 1 1
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' i
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oo [
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Pl IT

A i

Hinh 5.62 So d6 hé thdng diéu khién str dung van 6n tdc
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