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LCI NOI PAU

Cung su phdt trién khong ngirng ciia linh vyc tw dong
héa, ngay nay cdc thiét bi truyéen dan, diéu khién khi nén —
thity luc sit dung trong mdy méc tré nén rong rdi & hdu hét
cdc linh vuc cong nghiép nhu mdy cong cu CNC, phuong tién
van chuyén, mdy ddp, mdy xdy dung, mdy ép phun, mdy bay,
tau thity, mdy y khoa, ddy chuyén ché bién thuc phdm,... do
nhitng thiét bi nay lam viéc linh hoat, diéu khién t6i wu, ddm
bdo chinh xdc , céng sudt lon véi kich thudc nhé gon va ldp
ddt dé dang & nhitng khéng gian chdt hep so véi cdc thiét bj
truyén dong va dieu khién bang co khi hay dién.

Nhdm trang bi cho ban doc nén kién thitc t0t nhdt dé tiép
cdn nhanh chéng véi cdc thiét bi ciia hé thong diéu khién khi
nén — thity luc trong thuc té. Bdng nhiing kinh nghiém tdc gid
diic két duoc ciia nhiéu ndm lam viéc thuc tién trén cdc mdy,
cong nghé dieu khién sé” hién dai gép phdn vao dao tao
nguon nhén lyc, tdc gid da bién soan ra cudén sdch nay.

Cudn sdch “Piéu khién khi nén & thity luc” duoc tdc gid
tong hop tix nhitng kién thicc co bdn ciia cdc linh vyc lién
quan. Hy vong qua ndi dung ciia cudén sdach nay ban doc cé
thé tinh todn, thiét ké, Ildp ddt va dieu khién dugc mot hé
thdng truyén dan khi nén & thity luc theo cdc yéu cau khdc
nhau.

Trong qud trinh bién soan cudn sdch nay, khong thé
tranh khdi nhitng thiéu sét. Rat mong sw déng gop cua cdc
doc gid gan xa.

Tp.HCM, ngay 17 thang 10 nam 2004
Tdc gia
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1.1. SO LUQGC VE HE THONG PIEU KHIEN KHI NEN VA THUY LUC

1.1.1. Hé théng diéu khién

Hé thong diéu khién khi nén & thiy luc bao gdm cic phin tif diéu khién va cd cidu
chap hanh dugc ndi k&t véi nhau thanh hé thong hoan chinh d€ thuc hién nhitng nhiém vu
theo yéu cau dit ra. Hé thong dugc mo ta nhu hinh 1-1.

Ndng lugng diéu khién

i l

Tin hié¢u X1t 1y thong tin, Co ciu chap hanh ( bién
dduvao —» diéu khién ning lugng -> cd ning)
T Phdn hoi

Hinh 1.1 H¢ thong diéu khién khi nén & thiiy luc

- Tin hiéu dau vao: mit nhdn, cong tdc; cong tdc hanh trinh; cdm bién.
- Phan xit 1y thong tin: x& 1y tin hiéu nhan vao theo mdt quy tic logic xdc dinh, lam thay
ddi trang thdi ciia phan ti diéu khién: van logic And, Or, Not, Yes, Flip-Flop, role...
- Phin tir diéu khién: diéu khién dong ning lugng ( luu lugng, 4p suit) theo yéu cdu, thay
ddi trang thdi clia cd cAu chdp hanh: van chinh dp, van ddo chiéu, van tiét luu, ly hop...
- Co ciu chap hanh: thay d6i trang thdi ciia d6i tugng diéu khién, 14 dai lugng ra ciia mach
diéu khién: xy lanh khi-ddu, ddng co khi nén-ddu.
- Ning lugng diéu khién: bao gdm phan thong tin va cong suat.
Phdn thong tin:
-dién tu
- dién co
- khi
- dau
- quang hoc
- sinh hoc
Phan céng sudt:
- Pién: cong suat nhd, diéu khién hoat dong d&, nhanh.
- Khi: cong sudt vira, quén tinh, t6c do cao.
- Thily: cong suat 16n, quén tinh it - d& &n dinh, tdc do thap.
1.1.2. Céc loai tin hi¢u diéu khién
Trong diéu khién khi nén va thuy luc néi chiing ta st dung hai loai tin hiéu:
+ tuong tu (hinh 1.2.2)
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+ rdirac (s6) (hinh 1.2.b).

S(signal) S(signal)

0 —>
t (»:me) t (time)

Hinh 1.2.a Hinh 1.2.b

1.1.3. Piéu khi€n vong hé

Hé thong diéu khién vong hd 13 khong c6 su so sinh giita tin hiéu diu ra vdi tin
hiéu dau vao, gid tri thuc thu duge va gid tri cAn dat khong dudc diéu chinh, xi¥ 1y. Hinh
1.3 m6 ta hé thong diéu khién téc dd dong cd thiy luc.

Gid tri djt dy | Luuluong Luu lugng 5 Tée do
1d3 VE.IB dlveuA D(ing co )
khién ti 1& thuy luc

- Thay d8i tai trong

- Thay ddi luu lugng bom
- Thay d8i 4p sudt hé

- Thay d6i t’ ddu

Hinh 1.3 Hé théng diéu khién hé téc dé ddng co thity luc

1.1.4. Piéu khién vong kin (hdi ti€p)

Hé thong ma tin hiéu dau ra dudc phin hdi dé so sianh vdi tin hiéu dau vao. Po
chénh l&ch ctia 2 tin hiéu vao ra dugc thdong bdo cho thiét bi diéu khién, d€ thi€t bi nay tao
ra tin hiéu diéu khién tdc dung 1én ddi tugng di€u khién sao cho gi4 tri thuc ludn dat dudc
nhu mong mudn. Hinh 1.4 minh hoa hé thdng diéu khién vi tri cia chuyén dong cin pit
tong xy lanh thdy luc.

Bo diéu
khién ti 1é Tin hiéu
T 7T diéu khién Vi tri
L Van diéu | Luu ligngl Xy lanh  »
! khién ti 1& thay luc
M. _Khuéch
daitilé

Po lutng vi tri

Hinh 1.4 H¢ thong diéu khién kin vi tri pit téng thity luc
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1.2. UU VA NHUQC PIEM CUA HE THONG PIEU KHIEN KHi NEN & THUY

LUC

1.2.1. Khi nén

a) Uu diém

— Tinh ddng nhit ning lugng giita phdn I va P ( diéu khién va chip hanh) nén bio
dudng, stta chita, t8 chiic k¥ thuat don gidn, thuin tién.

— Khong yéu cau cao dic tinh k§ thuit clia ngudn ning lugng: 3 — 8 bar.

— Kha nidng qua tdi 16n cua dong cd khi

— DO tin cdy kh4 cao it truc trdc ky thuat

— Tubi tho 16n

— Tinh ddng nhit ning lugng giffa cdc co cAu chap hanh va cdc phan tif chifc ning bdo
hiéu, ki€m tra, di€u khi€n nén lam viéc trong moi trudng dé nd, va bdo ddm mdi
trudng sach vé€ sinh.

— C6 kha ning truyén tai ning lugng xa, bdi vi dd nhét dong hoc khi nén nhé va tén that
4p sudt trén dudng din it.

— Do trong lugng clia cdc phan ti trong hé thong diéu khién bing khi nén nhd, hon
nitakh4 ning giin nd cda 4p suit khi 16n, nén truyén dong cé thé dat dugc van tdc rat
cao.

b) Nhugc di€m

— Thai gian ddp dng chdm so v4i dién ti

— Kha ning lap trinh kém vi cong kénh so vdi dién i , chi diéu khién theo chuong trinh
c6 sdn. Kha ning diéu khi€n phic tap kém.

— Kh3 ning tich hgp hé diéu khién phic tap va cdng kénh.

—  Luc truyén tdi trong thap.

— Dong khi nén thodt ra & dudng din giy ti€ng on

— Khong diéu khién dudc qué trinh trung gian giita 2 ngudng.

1.2.2. Thiy lwc

a) Uu diém

- Truyén dong dugc cong suit cao va lyc 16n nhd cdc co ciu tuong ddi don gidn, hoat dong

vdi @0 tin cdy cao, doi hdi it vé chim séc, bdo dudng.

- Piéu chinh dudc van toc 1am viéc tinh va khong cdp nhd céc thi€t bi diéu khién ky thuat

s6 héa, dé thuc hién ty dong héa theo diéu kién lam viéc hoic chuong trinh di cho sin.

- K&t cAu nhd gon, ndi két gitta cc thi€t v6i nhau dé dang bing viéc ddi chd cdc mdi noi

ong.

- D& bi&n ddi chuyén dong quay ctia ddng cd thanh chuyén dong tinh ti€n clia cd ciu chap

hanh.

- C6 kha niing gidm khdi lugng va kich thuéc nhd chon 4p sudt thiy luc cao.

- Nh& qudn tinh nhé cda bom va dong cd thiy luc, nhd tinh chiu nén ctia ddu nén c6 thé s

dung van tdc¢ cao ma khong sg bi va ddp manh nhu trong trudng hgp co khi hay dién.

- Dé theo ddi va quan sdt bing dp k€&, ngay cd nhitng hé mach phic tap.

- Ty ddng héa don gidn diing cdc phan ti tiéu chuin héa.

- D& dé phong qué tai nhd van an toan.
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b) Nhugc diém

- MAt m4t trong dudng 6ng din va rd ri bén trong cdc phan tit, ]am gidm hiéu suit va
pham vi &ng dung.

- Khé giit dugc van tdc khong d6i khi phu t3i thay ddi do tinh nén dugc ctia diu va tinh
dan hoi clia dudng dng dan.

- Nhiét @6 va do nhdt thay d6i lam adnh hudng d&€n do chinh xdc diéu khién.

- Kh3 niing 1ap trinh va tich hdp hé thong kém nén kho khin khi thay ddi chuong trinh 1am
viéc.

- Khi méi khdi dong, nhiét d6 cia hé thdng chua 6n dinh, van toc 1am viéc thay d6i do do
nhdt ctia chat 18ng thay ddi.

1.3. PHAM VI UNG DUNG CUA PIEU KHIEN KHI NEN & THUY LUC
1.3.1. Pham vi ing dung ctia diéu khié€n khi nén

Hé thdng diéu khién khi nén dugc st dung rong rii § nhitng linh vic ma & d6 van
dé nguy hi€m, hay xdy ra cic chdy nd, nhu: cic d6 g4 kep cdc chi ti€t nhua, chit déo;
hoiic dugc st dung trong nganh co khi nhu cAp phdi gia cong; hodc trong mdi trudng vé
sinh sach nhu cong nghé sdn xuit cdc thi€t bi dién t¥. Ngoai ra hé thong diéu khién bing
khi nén dugc st dung trong cdc diay chuyén san xudt thuc phdm, nhu: rita bao bi ty dong,
chiét nudc vo chai...; trong cdc thi€t bi van chuyén va ki€m tra clia cdc biang tdi, thang may
cong nghiép, thi€t bi 10 hdi, déng gbi, bao bi, in 4n, phin loai sin phim va trong cong
nghiép héa chat, y khoa va sinh hoc.

1.3.2. Pham vi ing dung ctia diéu khién thay lyc
Hé thong diéu khién thiy lyc dugc st dung trong linh vuc cong nghiép, nhu: mdy
ép 4p luc, may niang chuyén, mdy cong cu gia cong kim loai, mdy dap, mdy xic, tdi kéo....
Dudi day 1a mot s& hinh minh hoa vé tng dung ctia hé thdng diéu khién khi nén va
thdy luc.

H¢ théng ndng bdo dudng xe

Tdy mdy gdp sdan phdm bdng khi nén
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May cdt thiiy luc Khuon tao dé xe mdy

- S S e "
May ép thity luc

Mady cdn thiy lyc

10
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DPéng géi san phdm

Phén loai sdn pham

11
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1.4.  CONG THUC VA PON VI PO CUA CAC PAI LUGNG CG BAN
1.4.1. Luc
- Pon vi clia lyc 1a Newton (N). 1 Newton 1a luc tdc dong 1én ddi trong c6 khdi lugng 1kg
v6i gia t6c 1 m/s”.
I N =1 kg.m/s*
1.4.2. Ap suit
- Pon vi co bdn clia 4p suat theo hé do ludng SI 12 pascal.
- Pascal (Pa) 12 4p suit phan b& déu 1én bé mit c6 dién tich 1m? véi luc tic dong vudng
géc 1én bé mit dé 12 1 Newton (N).
1 Pascal =1 N/m*= lkg m/s*/m? = lkg/ms2
- Ngoaira con dung don vi bar:
1 bar = 10°Pa = 1Kg/cm? =1 at
- Mot s6 nuéc tu badn con dung don vi psi ( pound (0.45336 kg) per square inch (6.4521
sz)
Ki hiéu Ibf/in® (psi); 1 bar = 14,5 psi
- Ap sudt c6 thé tinh theo cot 4p luu chat

P =wh
Trong do: w trong ludng riéng luu chi't
h chiéu cao cot 4p

1.4.3. Luu lugng
- Luu lugng 1a van tdc dong chdy clia Ivu chit qua mot tiét dién dong chdy. Pon vi thudng
dung l1a I/min.
Q=v.A
Trong d6: Q lIuu lugng cliia dong chdy
A Ti€t dién clia dong chdy
v Van t&c trung binh clia dong chdy
1.4.3. Cong
- Pon vi clia cong 1a Joule (J). 1 Joule 13 cong sinh ra dudi tic dong ctia luc 1 N d€ vat dich
chuyén quing dudng 1 m.
1J=INm
1J=1mkg/s’
- Cong dudc tinh theo cdng thic:

Wk = F*L
Trong do: F lyc tdc dung vao vat
L quang duong vat di dugc.

1.4.4. Cong suat

-Pon vi cong suat 1a Watt

-1 Watt 1a cong suit, trong thdi gian 1 gidy sinh ra ning lugng 1 joule.
1 W=1Nm/s
1 W =1 m’kg/s’

- Cong suat dugc tinh theo cong thic:

12
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_ Q (/min) * P (bar)
- 600

H

(kW)

1.4.5. Do nhét
- P9 nhét dong ctia modt chatla c6 do nhét dong luc 1 Pa.s va khoi lugng riéng 1 kg/cm3.

Trong d6:
1: do nhét dong lyc [Pa.s]
p: khdi lugng riéng [kg/m’]
v: 6 nhét dong [m?*/s]
- Ngoai ra ta con st dung don vi d6 nhét dong 1a Stokes (St) hodc 1a centiStokes (cSt).
Chii ¥: do nhdt dong khong cé vai tro quan trong trong hé thong diéu khién khi nén ma né
rdt quan trong trong diéu khién thity lyc.

13
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BAI TAP CHUONG 1

Bai 1:
L&i vao clia bom thidy luc 1a cach bé mit clia bé chita diu 1a 0.6m. Trong lugng

riéng cia diu 0.86 g/cm3. Xdc dinh 4p sudt tinh tai 16i vao clia bom.
Bai 2:

Tinh todn dudng kinh trong ctia 6ng hiit va 6ng ddy cta bom c6 luu lugng 1a 40
1/min 1Am viéc vdi van tdc 16n nha't & dng hiit 1 1.2m/s va & dng diy 1a 3.5m/s.
Bai 3:

Mot bom thiy Iuc ¢6 thong s6 Iuvu lugng 121/min va dp sudt lam viéc 1a 200 bar.
1.Tinh cong suat thiiy lyc bom
2.N€&u hié¢u sud't lam viéc clia bom 12 60% thi cong suat clia dong cd dién can thiét truyén
dong bom 1a bao nhi€u.

R [LL] 9o0etetetoisn

14



PIEU KHIEN KHI NEN & THUY LUC Chuiong 2 — Sén xudt & phan phéi ngudn ning ligng

CHUONG 2

S&quKTVAPHANPH6I
NGUON NANG LUQNG

> Khinén
»  Sdn xudt khi nén
*  Phdn phéi khi nén
= Xutly khi nén

> Thiy luc
*  Cung cdp niing lugng
= Xitly ddu

> Baitap

15
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2.1. KHI NEN
2.1.1. San xuat khi nén

Hé thong diéu khi€n khi nén hoat dong dua vao ngudn cung cAp khi nén, ngudn khi
nay phdi dudc sdn xudt thudng xuyén véi luong thé tich ddy di v6i mot 4p suat nhit dinh
thich hop cho ning lugng hé thong.
2.1.1.1. May nén khi

M4y nén khi 12 mdy c6 nhiém vu thu hiit khong khi, hoi 4m, khi d6t § mot dp suit
nhat dinh va tao ra ngudn luu chat c6 4p suit cao hon.
2.1.1.2 Cac loai may nén khi

Miy nén khi dugc phan loai theo 4p suat hodc theo nguyén 1y hoat dong. Ddi véi
nguyén ly hoat dong ta co:

-Mdy nén theo nguyén ly thé€ tich: mdy nén pit tobng, mdy nén cdnh gat.

-M4y nén tudc bin la dugc dung cho cong suit rat 16n va khdng kinh t&€ khi sit dung
lvu lugng dudi mitc 600m>/phiit. Vi thé né khong mang lai 4p sud't can thi€t cho tng dung
diéu khi€n khi nén va hi€m khi st dung.
2.1.1.2.1. M4y nén kiéu pit tong (Reciprocating compressors)

M4y nén pit tong (hinh 2.1) 13 may nén phd bi€n nhit va c6 thé cung cip ning suit
dén 500m3/ph1’1t. M4y nén 1 pit tdng c6 thé nén khi khodng 6 bar va ngoai 1é c¢6 thé dén 10
bar; m4y nén ki€u pit tong hai cap c6 thé nén dé&n 15 bar; 3-4 cAp 1én d&€n 250 bar.

Khoéng khi Khi nén
]

~ S

Pit tong

Ki hiéu

Chu ki hat Chu ki nén va ddy

Hinh 2.1 Mdy nén kiéu pit tong

Luu lugng cia may nén pit tong:

Q,=V.n.n,.10° [lit / phit] 2.1)
Trong do:
V - Thé tich ciia khi nén tdi di trong mét vong quay [cm’];
n— 86’ vong quay ciia dong co mdy nén [vOong / phiit]
ny, — Hiéu sudt nén [%]
2.1.1.2.2. May nén ki€u canh quat (Rotary compressors)
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Ki hiéu

Hinh 2.2 Mdy nén kiéu cdnh gat

Nguyén ly hoat dong clia mdy nén khi ki€u canh gat mo ti & hinh 2.2: khong khi sé
dudc vao budng hit. Nhg roto va stato dit 1éch tAm, nén khi roto quay chiéu sang phii, thi
khong khi vao budng nén. Sau d6 khi nén sé& di ra budng day.

Luu lugng cia mdy nén canh gat tinh theo []:

Q, = (n.D - z.a).2.e.b.n.h [m*/phiit] (2.2)

Trong do:

a - Chiéu day cdnh gat [m];

e— Do léch tim [m];

7 — SO cdnh gat,

D — Puong kinh stato [m];

n— S6'vong quay roto [vOng/phit];

b — Chiéu réng cdnh gat [m].

A - Hiéu sudt (A =0,7-0,8);

2.1.2. Phan phdi khi nén

Hé thong phan phdi khi nén c6 nhiém vu chuyén khdng khi nén tir noi san xuit dén
ndi tiéu thu, ddm bdo 4p sudt p va luu lugng Q va chit lugng khi nén cho cdc thi€t bi lam
viéc, vi du nhu van, dong co khi, xy lanh khi...

Truyén tdi khong khi nén dugc thuc hién bing hé thong 6ng din khi nén, chi y ddi
vdi hé thong 6ng din khi c6 thé 12 mang dudng 6ng dudc 1dp rdp c6 dinh (trong toan nha
mdy) va mang dudng dng 14p rdp trong tirng thi€t bi, trong tirng mdy mo td & hinh 2.3.

D&i v6i hé thong phan phdi khi nén ngoii tiéu chuidn chon may nén khi hdp li, tiéu
chuin chon diing cdc thong s6 clia hé thong 6ng din ( dudng kinh 6ng, vat liéu dng); cich
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1ip dit hé thong 6ng din, bdo hanh hé thong phin phdi cling déng vai trd quan trong vé
phuong dién kinh t& ciing nhu yéu ciu ky thuit cho hé thdng diéu khién khi nén.

N\
Service unit Air accumulator within \\&
pneumatic system o
ﬁ g
T K
] O /
. “Air consumer
Air
receiver - Air accumulator for B
several consumers
Condensate trap
Compressor
Drain lock

Hinh 2.3 H¢ thong phan phdi khi nén

2.1.2.1. Binh nhin va trich khi nén

Binh trich chita khi nén c¢6 nhiém vu cin bing 4p sudt khi nén clia mdy nén khi
chuyén dén, trich chita, ngung tu va tich nudc trudc khi chuyén dén noi tiéu thu.

Kich thudc clia binh trich chita phu thudc vao cong suit cia mdy nén khi, cong suit
tiéu thu cda céc thi€t bi st dung vaphuong phép sit dung khi nén.

Binh trich chtra khi nén c6 thé dit nim ngang, nim ditng. Pudng 6ng ra cia khi nén
bao gid cling nim & vi tri cao nhat clia binh trich chita (hinh 2.4).

—»Dbudng khi nén vao

— —> = Bbudng khi nén ra

® o |

[

Hinh 2.4 Cdc loai binh trich chita

a.

2.1.2.2. Pudng ong

Pudng 6ng dan khi nén c¢6 dudng kinh trong vai milimet tr§ 1én. Chiing dugc 1am
bing cdc vat liéu cao su, nhya hodc kim loai.

Thong s6 co ban kich thudc dng (dudng kinh bén trong) phu thudc vao: van toc dong
chdy cho phép, ton thi't 4p suit cho phép, dp suit lam viéc, chiéu dai 6ng, luu lugng, hé s&
cdn tré dong chdy va cdc phu kién ndi dng.
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- Luu lugng: phu thudc vao van tdc dong chidy (Q=v.F). Van tdc dong chiy cang 16n, ton
tha't 4p sudt trong 6ng cang 16n.

- Van tdc dong chdy: van tdc dong chdy cla khi nén trong 6ng din nén chon Ia tir 6 + 10
m/s. Van tdc cia dong chdy khi qua cdc chd lugn cua cia 6ng hodc ndi dng, van, nhitng
ndi c6 ti€t dién nhd lai sé ting 1én, hay van tdc dong chdy sé& ting 1&én nhA't thdi khi cdc
thi€t bi hay mdy méc dang van hanh.

- T&n that 4p sudt: tot nhat khong vudt qua 0.1 bar. Thuc t&€ sai s6 cho phép dén 5% ap
suit 1am viéc. Nhu vay ton thit 4p suat 12 0.3 bar 12 chdp nhin dugc véi 4p suit lam
viéc la 6 bar.

- Heé s6 cdn dong chay: khi luu lugng khi di qua cdc chd ndi khdp, van, khic cong sé giy
ra hién tugng cdn dong chdy. Bang 1, bi€u thi cac hé sd can tuong duong chiéu dai dng
din I’ cda cdc phu kién noi.

Chiéu dai 6ng din tuong duong I’ (m)
Phu kién néi Puong kinh trong ciia 6ng ddn (mm)
25 40 50 | 80 | 100 | 125 | 150

e R N
Van ki€u mang
mdng

ﬁ%
Van khda
6 10 15 25 30 50 60
]
TlT
=

1,2 20 | 3,0 | 45 6 8 10

Van mé mdt phan

Van chin

0,3 0,5 | 0,7 1 1,5 2 2,5

N6i vudng géc

Po cong R =d " 03 |05 06| 1 |15 2 |25

b6 congR =2d ‘L}q 0,15 1025 | 03 |05 ] 0,8 1 1,5

1,5 2,5 | 35 5 7 10 15

Ong ndi T 2 3 4 | 7 10| 15 | 20
N&i ng thu nhd I 1= | 0,5 | 0,7 1 2 | 25| 35 4

Bang 1 Gid tri h¢ sé cdn { twong duong chiéu dai 6ng dan I’

Trong thuc t& d€ xdc dinh cdc thong s& co ban clia mang dudng 6ng ngudi ta dua vao
biéu db dugc cho trong hinh 2.5 dudi day.
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Chiéu dai cta 6ng (mm)

s 1.2 8456 10 20 5060 100 200 500 600 1000 2000
32 1
40 2
—_ 3
€ 50 A E
£ ¢ §
> c
c
\ 'Q.
© 60 3
© 74 @
3 N 5
o 70 10 =,
: 3
= 80 =
—
< 15 =
“_q ~
o 100 20 &
c 25
b
S 30
@ 35
125 40
50
150
100
0.001 0.002 0.005 0.01 002 005 01 02 05 1 2 3 5 7 1015
Ton that ap suat trong dng dan (bar) Ap suat yéu cau (bar)

Hinh 2.5 Biéu dé sw phu thudc ciia cdc thong sé

Theo bi€u @6 hinh 2.5, cic thong s6 yéu cidu nhu dp suit p, luu lugng q, chiéu dai
ong, td that 4p sudt Ap va dudng kinh 6ng c6 m&i lién hé phu thudc véi nhau.

Vi du: dpsudtyéucaup=7 [bar]
Chiéu dai 6ng 1 = 200 [m]
Luu lugng gy =10 [m*/phiit]
Tén that 4p suit Ap = 0,1 [bar]

Tur biéu dd hinh 2.5 ta xdc dinh dudc mdi quan hé giita cdc dai lugng trén bing
dudng nét dAm va tir d6 ta dudc dudng kinh trong ctia 6ng din can chon ¢ = 70 mm.
2.1.3. Xt Iy khi nén
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Khi nén dugc tao ra tir may nén khi c6 chita nhiéu chit bin, d6 ban c6 thé & cdc miic
dd khac nhau. Chat ban c6 thé 1a bui, 36 4m ciia khong khi hit vao, nhitng cin ba cda diu
bdi tron va truyén dong co khi. Hon nita trong qud trinh nén nhiét d6 ctia khi nén ting 1én,
c6 thé gay ra 6xy héa mot s phan ti ctia hé thdng. Do d6 viéc xt 1y khi nén cin phai thuc
hién bit budc. Khi nén khong dudge xit 1y thich hop s& gy hu hdng hoiic gy trd ngai tinh
lam viéc clia cdc phan ti khi nén. Pic biét sit dung khi nén trong hé thong diéu khién doi
hdi chat lugng khi nén rat cao. Mdc do x& Iy khi nén tuy thudc vao tirng phuong phdp xu
ly. Trong thuc t& ngudi ta thudng diing bo loc dé xit 1y khi nén (hinh 2.6).

Ki hiéu

Hinh 2.6 B0 loc khi

B0 loc khi ¢6 3 phan tid: van loc, van diéu chinh 4p suat va van tra dau.
= Van loc khi (hinh 2.7) 12 1am sach cdc chat bdn va ngung tu hoi nu6c chita trong né.
Khi nén sé& tao chuyén dong xoin khi qua 14 xodn kim loai, sau dé qua phan ti¥ loc, cic
chi't ban dudc tdch ra va bAm vao mang loc, cling véi nhitng phin t nudc dude d€ lai nim
& ddy clia bau loc. Ty theo yéu cau chat lugng cda khi nén ma chon phin tit loc. Pd 16n
clia phan tif loc nén chon tir 20pm — 50um.

Khi vao N Khi ra

— ] 1 1

L4 kim loai xodn

Phan ti loc

T4m ngdn cdch @

Phan chia nudc

R

e
55

Ki hiéu

Cita x4 nudc

Hinh 2.7 Van loc khi nén
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* Van diéu chinh 4p sudt: nhiém vu ctia van 4p sudt 12 n dinh 4p sut diéu chinh, mic
dil c6 sy thay ddi bat thudng ctia 4p suit 1am viéc & dudng ra hodc sy dao dong cda 4p
sudt & dau vao. Ap suit § dau vao luén ludn 1a 16n hon 4p sui't & dau ra (hinh 2.8).

L0 xo cdn

Pia van

IR

Khi vao
—

Miéng van

A

e

\
—0 L<|P2
S
nd

. P
Khi ra | 1
—

Mang kin Cita x4 khi
; Ki hiéu
—

Lo xo Iyc

.=
o
Vit diéu chinh }

Hinh 2.8 Van dié¢u chinh dp sudt

Van diéu chinh 4p dugc diéu chinh biing vit diéu chinh tic dong 1én mang kin. Phia
trén cia mang chiu tic dung clia 4p sudt dau ra, phia dudi chiu tdc dung cda lyc 10 xo sinh
ra do vit diéu chinh. BAt ky su ting 4p & dau tiéu thu gdy cho mang kin dich chuyén chéng
lai luc cin ctia 10 xo vi vay han ch&€ dong khi di qua miéng van cho tdi lic c6 thé déng sit.
Khi khi nén dudc tiéu thy, 4p sudt dau ra gidm, két qué 13 dia van dudc mé bd luc cin 10
xo lyc. P& ngin chin dia van dao dong chip chdn phai diing d&€n 10 xo cdn gin trén dia
van.

* Van tra dau: dugc st dung ddm bdo cung cap bdi tron cho céc thiét bi trong hé thong
diéu khién khi nén nhiim gidm ma sat, sy an mon va sy gi (hinh 2.9).

Vit diéu chinh

Ld quan sat

Khi vao

> I,

Ong ventari % g
i R < >
Ong din dau

Van mot chiéu

Khi + dau boi tron

- —

B Ki hiéu

Hinh 2.9 Van tra ddu
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2.2. THUY LUC
2.2.1. Cung caAp niang lugng dau ép

Trong hé thdng diéu khién thiiy luc ngudn ning lugng dugc dung d€ hé hoat dong 1a
dau ép. P& cung c4p ning lugng cho hé thong diéu khién thudng s dung thiét bi bom ddu.

Bom ddu 12 mot phan ti quan trong nhit ciia hé thdng diéu khién thiy lyc, dung dé
bi€n cd ning thanh ning lugng cia dau. Nhitng thong sd cd ban clia bom 13 lvu lugng va
4p suit.

Luu lugng clia bom vé 1y thuyé&t khdng phu thudc vao 4p suit (trlif bom ly tim), ma
chi phu thudc vao kich thuéc hinh hoc va van tdc quay ctia né. Nhung trong thuc t€ do su
1o 11 qua khe hd gifta khoang hiit va khoang diy, giita khoang diy v6i bén ngoai nén luu
lugng thuc t&€ cia bom nhd hon luu lugng 1y 1y thuy€&t va gidm dan khi 4p sudt ting.
2.2.1.1. Cac loai bom
2.2.1.1.1. Bom banh rang

Bom bdnh ring c6 két cAu nhu hinh 2.10

Budng diy B

Ki hiéu
Buéng hut AT
Hinh 2.10 Nguyén Iy lam viéc bom bdnh rdng

Nguyén 1y 1am viéc cia bom banh ring 13 sy thay ddi thé tich: khi thé tich ctia budng
hiit (A) ting, bom diu hit, thyc hién chu ky hit; va khi thé tich gidm, bom ddy diu ra
budng (B), thuc hién chu ky nén. Né&u trén dudng di cla diu ta dit mot vat cdn thi dau sé
bi chin lai tao nén mdt 4p suat nhat dinh phu thudc vao do 16n clia stic cin va két cau clia
bom.

Luu lugng bom bdnh ring dudc tinh theo cong thic:

_ 2md.m.z.b.n 2.3
Q=== 05, [ph] 2.3)
Trong do:
m — mo dun cia bdanh rdng [cm];
d — duong kinh vong chia bdnh rdng [cm];
b — bé rong bdanh rdng [cm];
n— s6 vong quay trong mot phiit [cm];
7 — s0 rdng;
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n, — hiéu sudt thé tich.
2.2.1.1.2 Bom canh gat
Bom cénh gat dudc diing rong rdi hon bom banh ring do 6n dinh vé luu lugng, hiéu
suét thé tich cao hon.
Luu lugng bom c6 thé thay ddi bing cach thay d6i do 1éch tam.

Stato

Roéto

Canh gat

Hinh 2.11 Bom cdnh gat tdc dong don
Luu lugng ctia bom cdnh gat tic ddng mot ky nhiéu canh dudc tinh theo cong thic:

_2nd.b.ne

I/ph 24)
1000 [Vph]

Q

Trong do:
d — Puong kinh stato [
b — Chiéu réng cdnh gat  [cm];
e— Do léch tdm [
n— 86’ vong quay ciia réto |
2.2.1.1.3. Bom pit tong
Bom pit tong c6 kha ning lam kin t5t hon so v6i bom cdnh gat va banh ring, b&i vay
bom pit tong dugc sit dung rong rii trong hé thong thiy Iyc lam viéc & 4p suit cao. Phu
thudc vao vi tri clia pit tdng ddi vdi roto, c6 thé phan biét ching thinh bom hudng kinh va
hudéng truc.
2.2.1.1.3.1. Bom huéng kinh
Bom diu pit tdbng hudng kinh cé cic pit tong chuyén dong huéng tim voi truc quay
cia roto. Tuy thudc vao so pit tong ta c6 luu lugng khic nhau (hinh 2.12).

1

—h

O~ WM

Hinh 2.12 Bom piston hudng kinh
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Luu lugng bom huéng kinh dugc tinh theo cong thic:

MZ
0= 4

h.in107 [1/ ph] (2.5)

Trong do:
d — Duong kinh pit tong [cm];
h — Khodng chay pit tong, h = 2e = (1.3 — 1.4)d ; e : dd léch tam [cm];
i — SO pit tong;
n — 86’ vong quay ciia réto trong mét phiit.
2.2.1.1.3.2. Bom huéng truc
Bom pit tong huéng truc 1a loai bom c6 céc pit tong dit song song vdi truc roto va
dudc truyén bing khép ndi véi truc quay cla dong co dién (hinh 2.13 ). Bom pit tong
huéng truc ¢6 wu di€m 13 kich thude nhd gon va hiu hét déu chinh lvu dugc nhd diéu chinh
géc nghién clia két ciu dia nghién & trong bom.

Hinh 2.13 Bom pit tong huong truc

Luu lugng bom huéng truc dudc tinh theo cong thurc:

wd® 3
0= 1 D.i.n.tgar .10 [1/ ph] (2.6)
Trong do:

d — Puong kinh pit tong [cm];

D — duong kinh trén dé phédn bé cdc xy lanh [cm];

i — SO pit tong;

n— s6 vong quay ciia truc réto [vg/ph];

a - goc nghién ciia roto vdi truc quay [do].
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2.2.1.2. Bé Dau

2.2.1.2.1. Nhiém vu
- Cung ciAp diu cho hé thdng 1am viéc theo chu trinh kin ( cAp va nhan dau chiy vé).
- Giai tda nhiét sinh ra trong qua trinh bom dau lam viéc.
- Léing dong cdc chit cin b3, dd bin trong qué trinh 1am viéc.

- T&ach nuéc.
2.2.1.2.2. Chon kich thuéc bé dau
Da&i véi bé dau di dong, thé tich dudc chon nhu sau:
V=15.4qy 2.7)
D&i véi loai bé dau ¢ dinh, thé tich bé dau dugc chon nhu sau:
V=(3,0-50).q (2.8)
Trong do: V [lit] ; qv [lit/phit]
2.2.1.2.3. K&t ciu cta b€ dau

Hinh 2.14 m6 t3 bd ngudn cung cip ning lugng diu. Khi dong co (1) c6 dién, bom
dau 1am viéc, diu dugc hiit 1én qua qua 6ng hiit (15) cAp cho hé thong diéu khién qua ctia
ap (5), dau x4 dugc cho vé lai thiing (11) qua ctra (8) qua bd loc (16).

1 13 14 15 16
Hinh 2.14 K&t cdu bo nguén ddau
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DAu thudng dugc d6 vao thung (11) qua mot ctra (10) bd tri trén nip bé loc va c6 thé
ki€m tra mic diu dat yéu cau nhd mit diu (9).

Quan sat 4p sudt ciia bd ngudn dau bing ddng hod dp sud't (7). Gid tri 4p suit gii han
clia ngudn dudc diéu chinh biing van an toan 4p suit (6).

2.2.2.XU LY DAU

Trong hé thdng diéu khién thdy luc, viéc xi 1y dau thudng dung d&€n bd loc dau.

Hinh 2.15 1a cdc bd loc v6i cdc kich thuGe va ching loai khdac nhau. Trong qué trinh
lam viéc khong trdnh khdi ddu bi ban do cdc chit bin dugc tao ra tir bén ngoai hay ban
than ctia né. Nhitng chi't ban nay da giy ra hién tugng ket cic khe hd, cic tiét dién dong
chdy 1am anh hudng rit 16n dén sy dn dinh hoat dong clia hé thdng va hu héng. Do d6
trong hé thong diu ép ta thudng gin cic bo loc diu d€ ngin ngira chdt ban thAm nhap vao
bén trong cic co cau, phan tir diu ép.

B0 loc dau thudng dit & dng hiit clia bom dau. Trudng hdp can dau sach hon, dit
thém mdt bo nita § cira ra cia bom, va mot & dng x4 ctia hé thdng diu ép.

Luu lugng chdy qua bd loc dau, ta ding cong thifc tinh Ivu lugng qua 1uéi loc:

Q=aﬂ [// ph] (2.9)
Trong do: 7
A — dién tich toan bo bé mat loc [cm’];
Ap - hiéu dp ciia bo loc (Ap = p2 — pi) [bar];
n - do nhot dong lyc ciia dau [P];
a - hé s6'loc, dic trung cho lugng ddu chdy qua bo loc trén don vi dién tich
va thoi gian [I/cm”.ph].

Tity thudc vao ddc diém ciia bé loc, ¢ thé 1dy o= 0,006 — 0,009.

Hinh 2.15 B loc

= Mot s& cach 1ap bo loc diu trong hé théng
Tuy theo yéu ciu chit lugng clia dau trong hé thdng diéu khién, ma ta c6 thé 1dp cic
b6 loc dau & cdc vi tri khdc nhau (hinh 2.16).
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I
I —
> W L "

o |
¥ (S %Q
\ < / \‘T QZ@ /

a. B loc ldp & dwong hiit b. Bé loc ldp & duong nén

\‘TQ@ /

c. B loc ldp & dwong xd

Hinh 2.16 - Cdch ldp bé loc trong hé théng
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BAI TAP CHUONG 2

Bai 1:

Mot bom chuyén ddi vi tri ¢6 thé tich 1a 14 cm3/rev duge quay v6i 1440 rev/min va
4p sudt lam viéc 16n nhat 1a 150 bar. Hiéu sudt thé tich 12 0.9 va hiéu suit tdng cia bom 1a
0.8. Tinh:

1. Luu lugng bom trong 1 phut

2. Cong suit vao can thiét tai truc bom.
3. Momen truyén dong tai truc bom.
Bai 2:

Mot bom chuyén ddi vi tri v6i luu lugng 11/min dude bom vao mot 6ng c6 thé tich
12 1 lit. N€u cudi 6ng bi khda dot ngdt, tinh ting 4p sau 1 gidy.

Bai 3:

Mot may nén cAn mdt lvu Iugng 2001/min d€ mé va déng khudn & 4p suit 16n nhat
la 30 bar. Hanh trinh 1am viéc (khi ép) can mot 4p sud't toi da 12 400 bar, thi lvu lugng
trong khodng 12 , 20 /min thda man hay khong? Cong suit cia bom dich chuyén vi tri 1a
bao nhiéu?

oI AR SR A I TC T HERTHEICY
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PHAN II

CAC THANH PHAN CUA HE THONG
PIEU KHIEN KHI NEN & THUY LUC

Khadi niem

Mot hé thdng diéu khién thiy Iyc - khi nén c6 thé 13 mot hé diéu khién kin hay mot
hé hé, vé co ban né chita cac thanh phin, phan ti dugc mo ta nhu hinh 3.1.

Tuy theo nhiém vu hoat dong ctia d6i tugng diéu khién, mitc dd phic tap ctia hé diéu
khi€n ma ta c6 thé phan tich, chon cdc phan ti¥ thich hop cho viéc thi€t k€ hé diéu khién
va hé thong dong hoc.

4

m: ]::: Co cau C:E?fp hanh

Phan ¥ diéu khién

1V 4 2 *

14 '\ l 12 -
— {1 ¥} Phan t& x& 1y tin hiéu
:
(1V2)

o

7y

154 153 N A
2 2 2 Phan tu dua tin hi€u

RN =N == (1S1, 152, 1S3)
1

f

—{5 ’ ‘ Pai lugng vio (vat If)
\ Luu lugng, Ap suit

Ngudn ning lugng  BO phén loc

Hinh 3.1 Cdu triic mach diéu khién va cdc phan tir
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CHUONG 3

PHAN TU PUA TIN HIEU VA XU LY
TIN HIEU PIEU KHIEN

> Céc phan tii dua tin hiéu > Céc phan xi¥ Iy tin hiéu
»  Niit nhdn »  Phdn tit YES
Céng tdc *  Phdn tit NOT
Gidi han hanh trinh *  Phdn tit AND
Cdm bién »  Phdn tit OR

Phédn tit NAND
Phan tit NOR
Phdn tit Flip-Flop
Phan tit thoi gian
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3.1. CAC PHAN TU PUA TIN HIEU

Tin hiéu tic dong va dua vao xit 1y c6 thé 1a dién, khi nén, thiy Ivc. Cdc phin tir dua tin
hiéu c6 thé: nit nhan, gidi han hanh trinh, cong tic, role, bd dinh thdi, bo d€m, cdc cdm
bién.

3.1.1. Niit nhan
Niit nhan tic dong thi ti€p di€m (1,2) md ra va ti€p di€m (1,4) ndi lai.

2 1—E|J_|3— 2
— — 4
4 1
bién

Hinh 3.2 Tin hiéu di¢n (NO va NC)

A
— A 4
. n - . W
P P
Hinh 3.3 Tin hiéu khi- thity liic (NC) Hinh 3.4 Tin hiéu khi- thiiy litc (NO)
3.1.2. Cong tic
A
P :
—_— .
P

Tl
Ki hiéu dién Ki hiéu thiiy - khi

Hinh 3.5 — Cong tdc

Cong tic thuc hién chuyén d6i trang thdi khi tic dong
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3.1.3. Giéi han hanh trinh Normally Normally
2 4 1
1
9 J -lm 4
Y
Hinh 3.6 Gidi han hanh trinh dién Hinh 3.7 Gidi han hanh trinh khi - thity

Vi du: tng dung cong tic hanh trinh dé khi dap thing xe thi d&n b4o hiéu sing (hinh
3.8).

Hinh 3.8 Dap thing den 6t6 chdy sdng

3.1.4. Cadm bién
3.1.4.1 Cam bién ti trudng

C4m bi&n tir trudng chi stt dung d€ phadt hién nhitng vat c¢é tir trudng. Cam bién nay
dugc lip dit trén cdc than xy lanh khi nén c6 pit tong tir trudng dé€ gidi han hanh trinh cda
n6 (hinh 3.9).

Az

= {w- =]

1. Nam cham vinh cttu

2 1
a) Chua cam tng ! b) Pa cdm tng

Hinh 3.9 Cdm iing tir truong trén piston
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Vi du: Xdc dinh vi tri 8 ddu va cudi hanh trinh piston bing 2 cdm bién tir trudng gin
trén than xy lanh (hinh 3.10).

& o 0
- ‘

Hinh 3.10 Xdc dinh hanh trinh
bding cam bién tir truong

3.1.4.2. Cam bién biing tia

C4m bién bing tia 12 loai cAm bi&€n khong ti€p xtic. Nguyén tic 1am viéc chi ddi véi
tin hiéu vao l1a dong tia khi nén. Cdm bié€n bing tia dugc ng dung & cédc linh vyc ma cdm
bi€n khong ti€p xtic bing dién khong ddm nhan dugc trong diéu kién moi trudng 1am viéc
khic khe: néng, c6 4n mon héa hoc, Am udt, anh hudng dién truGng, an toan cao,...

Véi cdm bi€n bing tia khi nén thi tin hiéu ra (sau khi cdm nhan dudc vat thé) cé dp
sudt rit nhd. Do d6 ta phai khuéch dai tin hiéu trudc khi dua vao xit Iy diéu khién, thudng
ta ding d&€n bd khuéch dai bing khi nén d€ khuéch dai.

Chii Y: cam bién nay chi cé déi vdi khi nén, khong sit dung trong thity liic.
3.1.4.2.1. Cam bié&n biing tia ré& nhianh

Khi khong c6 vat can thi dong khi nén dugc phdt ra tif ngudn P s& di thing, néu cé
vat can thi dong khi s€ bi ré nhanh qua ctta X (hinh 3.11).

Ap suft cia cira tin hiéu ra X phu thudc vao khodng cdch s giita bé mit diu cdm
bi€n v4i mit vat cdn, s cang nhd thi 4p suat cang 16n.

— |

1 §n x
[_x

T

Hinh 3.11 Cdm bién tia ré nhdnh

)

3.1.4.2.2 Cam bién biing tia phan héi

Khi dong khi nén P di qua khong c6 vat cdn thi diu ra tin hiéu phdn hdi X= 0; c6 vt
can thi tin hiéu X= 1. Pic biét cdm bi€n nay cho tin hiéu X=1 cho ci vat ca dich chuyén
theo huéng doc truc clia cdm bi€n— khodng cdch a va cd huéng vudng géc véi truc —
khodng cédch s (hinh 3.12).

Vi du : tng dung cAm bi€n bing tia phdn hdi d€ x4c dinh dd 1éch cla 2 mép gidy cia
cudn gidy dang chay trén 2 ru 16 (hinh 3.13).
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Hinh 3.12 Cdm bién tia phdn hoi

4.1.4.2.3. Cam bié&n thu phat biing tia
Nguyén ly hoat dong dugc md ta G hinh 3.14

4y 1

*1
1. Cung cép dp LH! H
2. Ngd ra ap (tin hiéu ap) a) | .,
a. Pau thu (4p suat) | I | \
E

b. PAu phdt (dp suat) |
//

b)

Hinh 3.14 Cdm bién thu phdt bdng
X
Vi du: dung cdm bi€n thu phdt bing tia d€ phdt hién tinh trang gdy miii khoan ciia
qud trinh gia cong khoan chi tiét (hinh 3.15).

—EﬁFII—P qP:E

Hinh 3.13 Xdc dinh d¢ 1ech mép gidy Hinh 3.15 Phdt hién gay miii khoan
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4.1.4.3.Cam bi€n cam ng tu

Nguyén tic hoat dong clia cdm bi€n cdm dng tr dugc mo td & hinh 3.16. B) tao dao
dong phat tan s6 cao. Khi c6 vat cdn kim loai nim trong viing dudng stic clia tif trudng,
trong kim loai d6 sé& hinh thanh dién trudng xody. VAt cdn cang gan cudn cdm dng thi
dong dién xody trong vat cdn cang ting, ning ludng bd dao dong gidm din dén bién do
clia bd dao dong sé& gidm. Qua bd so, tin hiéu ra dugc khué€ch dai. Trong trudng hdp tin
hiéu ra la tin hiéu nhi phdn, mach Schmitt trigd s€ ddm nhin nhiém vu nay.

7 4 6
|
i + (BN
B
¢ |n
8 J n 9 EK
—i G | —t — — ——— —
= [ J i ®i [;? ol
| | | |
1 2 3 4 5
Hinh 3.16 So dé mach cdm bién tir Ki hiéu
1. Bo dao dong 2. Bo chinh tin hiéu 3. B so Schmitt trigo
4. B§ hién thi trang thdi 5. Bo khuéch dai 6. Dién dp ngoai
7. On ngudn bén trong 8. Cudn cam iing 9. Tin hiéu ra

Vi du: ting dung cdm bi€n cdm ng tir &€ x4c dinh vi tri hanh trinh clia piston khi nén
— thiy luc (hinh 3.17); hay phat hién 4m kim loai dugc mang di nhd bing tdi dich chuyén
(hinh 3.18).

3

Bdng tdi

!:

Hinh 3.17 Xdc dinh vi tri ddu truc

Hinh 3.18 Phdt hién tdm kim loqi trén bdng tdi
4.1.4.4. Cam bié&n dién dung
Nguyén tic hoat dong clia cdm bién dién dung dugc mo ta & hinh 3.19. Bd tao dao dong sé&
phdt tan s cao. Khi c6 vat cdn kim loai hodc phi kim loai nim trong viing dudng sifc cia
dién trudng, dién dung clia tu dién thay ddi. Nhu vy tan sd riéng clia bo dao dong thay
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ddi. Qua bd so va chinh tin hiéu, tin hiéu ra dudc khuéch dai. Trudng hdp tin hiéu ra 1a tin
hiéu nhi phan, mach Schmitt trigé s€ ddm nhan c6ng viéc nay.

i

|
8 H i n ? @ I
'I:.E,, I_.J]-_"'®—"E>"I—"_ _ -~ |
| T | -+
1 2 3 4 5 |
) cx gen Ki hiéu
Hinh 3.19 Mach cam bién dién dung
1. B¢ dao dong 2. Bo chinh tin hiéu 3. By so Schmitt trigo
4. Bg hién thi trang thdi 5. B§ khuéch dai 6. Dién dp ngoai
7. On nguon bén trong 8. Pién cuc tu dién 9. Tin hiéu ra

Vi du: tng dung cdm bi€n dién dung d€ phat hién d€ gidy cao su mau den niim trén
bing tai di chuyén (hinh 3.20); hay ki€m tra s& lugng sidn phdm dugc déng gbi vao thiing
gid'y c4t tdng biing cdch phat hién vat thé qua 16p vit liéu gidy (hinh 3.21).

Hinh 3.20 Phdt hié¢n dé gidy cao su mau den Hinh 3.21 Kiém tra déng géi sdn phdm

4.1.4.5. Cam bi&n quang hoc

Nguyén tic hoat dong cla cdm bi€n quang dugc md td & hinh 3.22, gdm 2 bd phin:

— B0 phan phit tia hong ngoai;

— B0 phan thu tia hdng ngoai.

Bo phan phat s& phat ra tia hdng ngoai bing didt phat quang va khi gidp vat can thi
tia hdng ngoai dugc phin xa lai vao dau thu. o) tai bd phan diu thu, tia hong ngoai dudc
phdn hdi s& dudc xit 1y, khu€ch dai tru6c khi cho tin hiéu ra.
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11 10 | t—‘9—
' ﬁS |
.~ |TL
12 i P
JL
ey RADH R
| [ | I | . Ki hiéu
v 3t 4l s 6l 7
Hinh 3.22 Mach cdm bién quang

1. B dao dong 2. Bo phdn phdt 3. Bo phan thu
4. Khuéch dai so b 5. Xu ly logic 6. Chuyén déi xung.
7.Hién thi trang thdi 8. Bdo vé ngo ra 9. Pién dp ngoai

10. On ngudn bén trong 11. Khodng cdch phdt hién 12. Tin hiéu ra

Vi du: tng dung cdm bi€n quang d€ d€m s lugng tdm plastic trén bang tai di chuyén
(hinh 3.23); hay phan loai cdc chai c6 hay khong c6 ndp bit kin miéng chai (hinh 3.24).

Hinh 3.24 Phdn loai chai cé hay khong cé ndp
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4.2. CAC PHAN TU XU LY TIN HIEU
4.2.1. Phan tit YES
So @b mach, bang chin 1y, ki hiéu clia phan t& YES dugc trinh bay & hinh 3.25

+245

=
RC
oy R
afq | S
a t PJ) ls:a
Ki hiéu dién| Ki hiéu logic Két cdu thity - khi Ki hiéu thity-khi
So do t thdi
o rans Bdng chdn ly
a Tin hiéu vao a S
0 0 0
L L
L Tin hiéu ra
S 0

Hinh 3.25 Phdn tit logic YES

4.2.2. Phan ti NOT
So dd mach, bidng chan 1y, ki hiéu clia phan t& NOT dugc trinh bay & hinh 3.26.

+24%

. S=a
S 2y \ W
a S I I
Re —3— i p®
oy R at P(t) ls=a
Ki hiéu dién Ki hiéu logic Két cdu thity-khi Ki higu thiiy-khi

So do trang thdi

Bdng chdn ly
a Tin hiéu vao a S
0 0 L
L 0
L Tin hiéu ra
S o

Hinh 3.26 Phdn tit logic NOT
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4.2.3. Phan td OR
So dd mach, bdng chan 1y, ki hiéu clia phin tt OR dugc trinh bay & hinh 3.27.

+24% s=a+b
o
D G % 4
a b . _1>12
R b
o a S= +b
o
Ki hiéu dién Ki hiéu logic Ki hiéu két cdu Ki hiéu thuy - khi

Bdng chan ly

So do trang thdi
I a b S
a 0 _I I_I Tin hiéu vao 0 0 0
0 L L
L Tin hiéu vao L 0 L
b0 o L L L
g L I I I Tin hiéu ra
0 .
Hinh 3.27 Phdn tit OR
4.2.4. Phan ti AND

So db mach, badng chin 1y, ki hiéu ctia phin tf AND dugc trinh bay & hinh 3.28.

m S|=a.

+244

1

a
bose b
b — S arn T
S e SR
oy R b P
© ‘s =a.b
Ki hiéu dién Ki hiéu logic K&t cdu thity-khi Ki hiéu thiiy-khi
So do trang thdi
L Bdng chdn ly
a 0 a b S
Tin hiéu vao 0 0 0
b L m
Tin hiéu vio 01 L0
0 L 0 0
S L -l r ] Tin hi€ura L | L]|L
0

Hinh 3.28 Phdn tit AND
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4.2.5. Phan td NAND
So dd mach, bang chan 1y, ki hiéu clia phan tf NAND dugc trinh bay & hinh 3.29.

+24y b S

O

Ki hiéu thiiy khi 'P

Ki hi¢u dién Ki hiéu logic
So dé tin hiéu Bdng chdn ly
a 5 Tin hiéu vao ’ 2 >
L 0O | L | L
b 0 r Tin hiéu vao i 2 10'
S 3 _I I_I I‘I I_ Tin hiéu ra

Hinh 3.29 Phdn tit NAND

4.2.6. Phan ti NOR
So dd mach, bang chan 1y, ki hiéu ctia phin tt NOR dugc trinh bay & hinh 3.30.

+24

v b
Cr o
Ki hiéu dién Ki hiéu logic Ki hiéu thuy - khi
Bdng chan ly
. L Sodobitinhi¢u al bl s
0 0 0 L
b oL Tin hiéu vao 0 L 0
L 0 0
2 Tin hiéu vao I I 0
S
0 Tin hiéu ra

Hinh 3.30 Phdn tit NOR
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4.2.7. Phan tii nhé Flip-Flop

Nhu chiing da bi€t & cdc phan ti tru6e, khi tin hiéu vao dudi dang xung bi ma't thi tin
hiéu ra cting mat ludn. Phan tif ndy c6 nhiém vu nhd, c6 nghia Ia tin hiéu ra vin dudc duy
tri cho du tin hi€u vao khong con nira.

Hinh 3.31 trinh bay so dd mach, badng chan ly, ki hiéu ciia phin tif nhé 2 cong vao va
mot cong ra.

+24y
@ 0
a— T
bbERrRe, S a |21 E | S b~ S
R REC b 9
o } L -
= &
Ki hiéu dién Ki hiéu logic Ki hiéu thiiy - khi
So doé trang thdi
L Bdng chdn ly
a 0 —l | | Tin hiéu vao alb s
L 0 | 0 | Khong doi
b A
0 I_l | | Tin hiéu vao 0 1L L
I3 L |0 |0
S 0 Tin hiéu ra LIL o

Hinh 3.32 Phdn tit nhd 2 in/ 1 out

Hinh 3.33 trinh bay s dd mach, bang chan ly, ki hiéu ciia phin t nhé 2 céng vao va
hai c8ng ra.

+24% XY
o + g mmemmmmmm a3 a b
T T a oY -
i FTTTTTTT =Y C
a i S| zlp—— !
. b b ¥ ) _:_ >1 oL
i I ! a s
E ¥ i__l_{_ __________________________ : bj__;l: 3
oy
e »
Ki hiéu dién Ki hi¢u logic Ki higu thiy - khi
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So dé trang thdi

a 5 —l |_| Tin hiéu vao Bdng chan ly
L a |b | X Y
b ) [1 [ 1  Tinhiguvao 0 |0 | Khong ddi
oLt Jo
X L Tin hiéu ra Llolo |L
g L | L | knong acsi
Yy 0 Tin hiéu ra

Hinh 3.33 Phdn tit nhé 2 in/ 2 out

4.2.8. Phan tii thoi gian
- Phin ti¥ thdi gian md tré theo chiéu duong : bi€u dd thdi gian va ki hiéu mo ta §
hinh 3.34.

r ——————————— IA—| X
x5 |f LAWY
! 'R A
|=>— P " )
<>
Ki hiéu thily - khi Biéu doé thoi gian

Hinh 3.34 Phdn tit thoi gian mé tré theo chiéu duong

- Phan tit thdi gian ngit tré theo chiéu duong : biéu dd thdi gian va ki hiéu md td &
hinh 3.35.

IRJ! A -

<+—>

Ki hiéu thity khi Biéu dé thoi gian

Hinh 3.35 Phdn tit thoi gian ngdt tré theo chiéu duong
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- Phan tit thdi gian ngit tré theo chiéu 4m : bi€u dd thdi gian va ki hiéu mo t3 & hinh
3.36.

e PR n
Ki hiéu thiiy khi Biéu do thoi gian
Hinh 3.36 Phdn tit thoi gian ngdt tré theo chiéu am

R e2R [LL] 9oe0et0eteioee
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CHUONG 4

CAC PHAN TU CHAP HANH

> Dongco
Dong co bdnh rdng
Dong co cdnh gat
Pdng co pit tong
» Xy lanh
Xy lanh luc
Xy lanh quay
Mot s6 xy lanh diic biét
> Baitap
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4.1.PONG CO

Pong c¢d c6 nhiém vu bién d6i ning lugng thé ning hay dong ning ciéia lvu chat
thanh ning lugng cd hoc — chuyén dong quay.

Pai lugng dic trung clia dong co 12 do 16n clia mé men xodn ddi véi hiéu 4p suit &
dudng vio va dudng ra xdc dinh vé6i lugng luwu chat can tiéu thu trong mot vong quay q,
1/ph.

Né&u dong co dugc cap mdot luu lugng Q, 1/ph thi van téc quay clia né dugc tinh theo
cong thuc:

0

n=—rmn,, vg/ ph 4.1)
q

Cong suit ma 4p suit luu chi't cung cip cho dong cd dudc tinh theo cong thic:

_0(p,-p,)
No= 612 K (4.2)

Cong suat trén truc dong co:

N=N,p=2\=r2) (19611‘2192)77 . (4.3)

Momen xoidn trén truc quay:

o075V _9750(p = p1)a

=1,59 - . kGm (4.4)
" 61207, 7, q(p,—p,)n. 1,

Heé s6 c6 ich ctia bom:
n=mnMNun (4.5)

N:Mv> N> Ne - hé s6 ¢6 ich clia bom, hé s6 c6 ich thé tich, hé s6 c6 ich thiy luc, hé s&
¢6 ich co khi.
p1, p2 — 4p sudt & dudng vao va dudng ra Ong.

_or
=0 (4.6)

Qr - luu lugng thuc t€;
Q — lvu lugng 1y thuyét.

4.1.1. Pong co banh ring (gear motor)
DPong cd banh ring dugc phan thanh 3 loai: dong cd banh ring thing, dong cd banh
rang nghién, dong cd banh ring chit V (hinh 4.1).
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.0 O

Ki hiéu

a. Boéng co quay 1 chiéu
b. Do¢ng co quay 2 chiéu.

Hinh 4.1 Dong co bdnh rdng

4.1.2. Pong cd canh gat (rotate motor)

Nguyén 1y hoat dong clia dong co cdanh gat (hinh 4.2): luu chit dugc din vao clra 1,
qua ranh vong 2 vao 16 dan luu chat 3. Dudi tdc dung 4p sudt Ién cdnh gat, r6to quay. Luu
chat dudc thdi ra ngoai biing 156 8 (né€u 12 diu thi 16 8 dugc ndi vé bé dau, con khi nén thi
thdi ra moi trudng khong khi).

1 1. Citu néi luu chdt vao
2 2. Ranh vong
3 3. L6 dan luu chdt vao
4 4. Cdanh gat
5 5. Roto
6. Stato
6 7. L6 dén luu chdt
8 8. L6 dan luu chdt thodt ra

Hinh 4.2 Déng co cdnh gat

4.1.3. Pong co pit tong ( Piston motor)

Pong cd pit tong c6 kha ning lam kin t6t hon so véi bom cdnh gat va b4nh ring, bdi
vay dong co pit tong dudc sit dung rong rdi trong cdc hé thong thdy — khi lam viéc & 4p
sult cao.

Phu thudc vao vi tri clia pit tong d6i v4i roto, ¢ thé phan biét dong cd hudng kinh va
hudng truc.
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4.1.3.1. Pong co pit tong hudng kinh

Nguyén 1y lam viéc clia dong cd pit tong hudng kinh dugc mo ta hinh 4.3: luu chat
vao khoang 4 tdc dong 4p sudt l1én pit tong 3. Do roto 5 1éch tAm vdi stato 2, nén 1am cho
roto 5 quay tron va luu chat dugc thdi ra qua khoang 1.

4.1.3.2. Pong co pit tong huéng truc

Nguyén 1y 1am viéc cia ddng cd pit tdng hudng truc dugc mo td hinh 4.4: Cac pit
tong (1) dich chuyén song song véi truc ctia roto va dugce dich chuyén duéi ap suit clia luu
chit § clra vao tic dong lén ddy pit tdng. Khi pit tdng dich chuyén tao cho roto (2) quay
xung quanh stato (5) va do roto dugc ndi dia truc quay (4) tao ra chuyén dong quay & truc

(3).

1 2
3
4
5
Hinh 4.3 Dong co pit téng huéng kinh Hinh 4.4 Dong co pit 1t6ng hudng truc
Hinh 4.5 Hinh ddng
Dong co cdanh gat
Hinh 4.6 Dong co pit tong hudng kinh
Vidu:

Mot dong co diu c6 thé tich trong mot vong quay 12 300cm’ va tdc do quay 200
rev/min vé6i ton that 4p sudt 1a 200 bar. Hiéu suit thé tich 12 90% va hiéu suat cd khi 1a
95%. Tinh cong suit clia dong cd.
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- Hiéu suit chung ctia dong co :
No = 0.9%0.95 = 0.855
- Luu lugng ly thuy&t cung cap cho dong co la:

0 =% 4200607/ min
1000

- Luu lugng that clia Ivu chi't vao dong co:
Qm = 60/m, =60/0.9 = 66.7 I/min

- M6men 1y thuyét 1a: T, = DyPu/2

7 _ Db, ~300*107°*200*10°

: =955 Nm
27 2

- M6 men thyc t€:
Thm =T *n=955%0.95 =907 Nm
- Cong suat thyc t&€ diu ra:

Hp=2n*n, *T

=27Z(%)*907=18996Nm/s:19kW

Ta c6 thé tinh todn béng cdch khdc:
- Cong sudt dau ra ly thuyét ciia ddng co:

_Q*P_66.7%200

H
" 600 600

=22.23kW

- Cong sudt dau ra thic ciia dong co:
H,, = H/*ny = 22.23*%0.855 = 19 kW

4.2. XY LANH

Xy lanh ¢6 nhiém vu bi€n d6i ning lugng thé ning hay dong ning cda luwu chi't thanh
ning lugng cd hoc — chuyén dong thing hoic chuyén dong quay( géc quay <360°).

Thong thudng xy lanh dugc 1dp cd dinh, pit tong chuyén dong. Mot s6 trudng hop cé
thé pit tong cd dinh, xy lanh chuyén dong.

Pit tong bat diu chuyén dong khi lyc tdic dong mot trong hai phia clia né( luc 4p suit,
16 xo0 hoic co khi) 16n hon t8ng cac Iyc cdn c6 hudng ngudc lai chiéu chuyén dong ( luc ma
sdt, phu tai, 10 xo, thuy dong, luci...).

Xy lanh lyc dugc chia lam hai loai: xy lanh luc va xy lanh quay. Trong xy lanh luc,
chuyén dong tuong ddi giita pit tdng vdi xy lanh 1a chuyén dong tinh ti€n. Trong xy lanh
quay chuyén dong giita pit tong véi xy lanh 1a chuyén dong quay. Géc quay thudng nhd
hon 360°.
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4.2.1. Xy lanh luc
4.2.1.1. Xy lanh tac dung don

Ap luc tic dong vao xy lanh don chi & mot phia, phia ngudc lai 1a do 16 xo tdc dong
hodc la ngoai luc tic dong (hinh 4.7).

1 23 4
# > P

1: cita vao luu chdt

ol a 2: Thdn xy l,anh\ | %:
o) ( S / 3: Vong chdn ddu
099 4: Pit téng
Ki hiéu

5: Lo xo
Hinh 4.7 Xy lanh tdc dong don

4.2.1.2. Xy lanh mang

Xy lanh mang hoat ddng nhu xy lanh tac dung don (hinh 4.8).

Xy lanh mang c6 hanh trinh dich chuyén 16n nhat (hyax = 80) nén dudc dung trong
diéu khién, vi du trong cong nghiép 6 td (diéu khién thing, li hgp...), trong cong nghiép
héa chat (d6ng md van).

Chii y: xy lanh mang chi duoc sit dung trong diéu khién khi nén.

ap suétp ' mang

=
=
=
=
=

L pit tdbng

Hinh 4.8 Xy lanh mang

Tinh todn luc ddy clia pit tong:

F=A.p;-Ft-F, 4.7)
Trong do:

F [N} lyc tdc dung 1€n pit tong

2
A:H [cnt] Dién tich pit tong

4
D [cm} Pudng kinh pit tong
P, [bar] Ap suét khi nén trong xy lanh
Fr [N] Luc ma sat, phu thudc vao chat lugng bé mit giita

pit tdng va xy lanh, van tdc chuyén dong pit tong,
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loai vong dém.
F, [N] Luc can 10 xo.
4.2.1.3. Xy lanh tac dung kép
Ap lyc tdc dong vao xy lanh kép theo hai phia (hinh 4.9).

12 3 458 1. Piston 7. Ndp xy lanh
2. Bém kin piston 8, 13. Cita luu chat
3. Truc piston 9. Than xy lanh
4. Ddn hudng truc 10. Budng truc
5.Pém kin truc 11. Budng piston
1312 1 w 8 87 6. vong chdn bui 12. D& xy lanh

Hinh 4.9 Xy lanh tdc dong kép

Hinh 4.11 Xy lanh khi nén
Cé truc dan hudng

Hinh 4.10 Hinh cdt khong
gian ctia xy lanh khi nén

Né&u khong tinh d&€n Ivc ma sdt, lvc chuyén dong trén can pit tong dugc tinh theo
cong thuc:
F=p.A (4.8)
P — 4p suat chat 1ong;
A — dién tich 1am viéc cua pit tong.
Dién tich 1am viéc cia pit tdng phia khoang pit tong dudc tinh theo:

B D>
4

A

4.9)

D — dudng kinh cia pit tdng dong thdi cling 1a dudng kinh trong cda xy lanh.
D6i véi khoang can, dién tich 1am viéc clia pit tdng dugc tinh theo cong thifc:
_m(D*-d?)
4

A (4.10)
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d — dudng kinh cin pit tong.
Thé tich lam viéc ctia xy lanh dugc tinh theo cong thifc:

V=A.H:E (4.11)
p

H - 1a khodng chay cua pit tong.
Van tdc chuyén dong cda pit tong phu thudc vao luu lugng Q va dién tich lam viéc F
ctia pit tobng. N&u khong ké dén ro ri:

VvV =

Q 4.12)
A

Vidu:
Cho cd c4u ép thly luc nhu hinh 4.12. Hay tinh Lyc tdc dung (F) va thdi gian (t) cia hanh

trinh ép.
D =50 mm I — *“— q=381I/ph

—™ fee— p1 = 15 bar

H =250 mm r

-+—p, = 10 bar

Gidi:
1. Goi F 1a lyc tdc dung 1€n piston.
Phuong trinh cin bing luc:

f+E+F2=O
Suy ra: F=F -F
D’ B 7zD2_7rd2
4 V4 4 )72
2 2 2 2
:57zf +107;d :57z(04.105) +107z(04.1025) _1470(N)

2. Thai gian t cda hanh trinh ép.
Goi v 1a van t&c clia piston ép

Ta co: Q:\/.AlzéA1

L*A,  2.5%71%(0.5)%*60
= =

0 e =3.68(s)

Suy ra:
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4.2.1.4. Xy lanh quay
Xy lanh quay c6 kha ning tao momen quay rat 16n. G6c quay phu thudc vao sd cdnh
gat clia truc. PGi v6i xy lanh ¢6 mot canh gat, géc quay c6 thé dat 270 — 280° (hinh 4.12).

Hinh 4.12 xy lanh quay thity Hinh 4.13 Xy lanh quay khi

Hinh 4.14 Két cdu xy lanh quay khi nén

Gi4 tri 1y thuyét momen quay M va vin tdc géc trén truc xy lanh c6 thé tinh theo
cong thuc:

Ap(D-d)o D+d _Ap.b

M=PR=ApF.R= . (D?-d?) (4.13)
2 4 8

__ 8

w—aﬂ) (4.14)

Trong do:
P — luc 4p sudt tdc dong 1én canh gat;
R — khodng cdch tif trong tAm dién tich 1am viéc clia cdnh gat dén tAm quay;
Ap — chénh 1éch 4p suit giita hai phia c4dnh gat;
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F — dién tich lam viéc ctia canh gat;
D — dudng kinh trong cia xy lanh;
d — dudng kinh cua truc 1dp canh gat;
b — chiéu rdng cdnh gat ( theo chiéu dai xy lanh).
Néu st dung nhiéu cdnh gat thi mé men quay sé ting vdi s6 1an biing s6 cdnh gat,
nhung géc quay sé& gidm vdi s6 1an nhur thé.

__ 8
M :ZATI)J:).(Dz—dZ) (D—m)

Z — s8 c4nh gat.

Vidu:
Mot tay may mot khau diing d€ gidp san phdm c6 khdi lugng m = 100 kG tlir mot bing
tdi nay sang mot bang tdi khic véi

K R o m Théan tay may (khau)
goc quay la 180°. Chi€u dai cua cinh A

tay L = 750mm, trong lugng cla FHH— — — — — I “:“:
canh tay m, = 25kG. Cho biét st EHH— — — — — ] 222
dung xy lanh quay thdy luc véi cac

thong s6:D = 100mm; d = 35mm; b = Khé6p xoay tay mdy ndi véi truc dong co

80mm. D6 chénh 4p suit dau giita
cdc cdnh gat la bao nhiéu?
- Trong lugng clia khoi lugng m:
Pn=mg=100%*9.81 =981 N
- Trong lugng ctia than tay mdy :
Pi=mg=25%9.81 =245.25 N
- MOmen truc quay
M =L*m + m*L/2
=0.75%981 + 0.375%245.25
=827.72 Nm
- Do chénh 4p dudc xdc dinh:

~ 8M ~ 8+827.72 ~
Z*b*(D*—d*) 2%0.08*[(0.1)>—(0.035)*]

Ap 47.2 bar

4.3.MOT SO XY LANH PAC BIET.
4.3.1. Xy lanh long

Xy lanh 16ng 12 mot loai xy lanh Ivc gdm nhi€u xy lanh va pit tong 16ng dong tim véi
nhau. Khodng chay ctia xy lanh 16ng 14 bing téng khodng chay ciia céc pit tong.

Xy lanh dudc st dung trong cic trudng hgp can khodng chay 16n nhung khong gian
khong cho phép 1dp dit mot xy lanh dai.

54



PIiU KHIEN KHI NEN & THUY LUC

Chuong 4 — Cdc phdn tit chdp hanh

Hinh 4.15 s6 dd két cidu xy lanh
16ng hai xy lanh. Khoang trong cdia cin
2 pit tong 16n 5 1a xy lanh cida pit tong 4.
Can 1 cha pit tdng 4 ndi vdi phu tdi. Khi
cAp chit 1dng cé 4p sudt vao khoang
phdi e xy lanh 3, chit 16ng s& dong thdi
di qua 10 6 vao khoang ¢ clia xy lanh bé
2. Do tdc dong cia chit 1dng c6 4p suat,
cd hai pi tong 4 va 5 sé chuyén dong
sang trai.

43.2 Xy lanh ¢6 him cudi khoang
chay

& giai doan cudi khodng chay, khi
pit tong cham 1&én bé mit diu cla xy

Hinh 4.15 Xy lanh long

lanh c6 thé giy ra va dap né€u van toc dich chuyén cida pit tong 16n, dic biét d6i v6i nhitng
pit tdng xy lanh c6 khdi lugng 16n. PE tranh hién tugng nay, & cudi hanh trinh pit tong mot
s6 xy lanh dudc ldp dit thém phan tif gidm chin & cudi hanh trinh (hinh 4.16).

4.3.3. Xy lanh c6 vi tri pit tong trung gian.

Hinh 4.17 so d6 k&t cdu xy lanh ¢ vi tri
trung gian cia pit tong. Xy lanh c6 hai pi tong, pit
tong tht nhat c6 dudng kinh D, ndi vé6i cin 4,
con pit tong thd hai ¢c6 dudng kinh D, trugt ty do
trong xy lanh 1 va trén can 5. Khi cAp chat 18ng
vao khoang a; § giai doan dau clia chuyén dong,

2
=7rD2 )

0 )

7id;
= 2;}71:

F
? 4 4

dién tich lam viéc cta pit tdbng 1a F, ; sau
khi pit tong 2 dich chuyén dén cit clia xy
lanh, dién tich lam viéc s€ con la f,. Khi
cip chat 16ng vao khoang b, dién tich lam

viéc la Fy.

Hinh 4.18 Hinh ddng xy lanh
thity luc

”(Dlz - dlz).

D2

Giam chén

Hinh 4.16 Xy lanh c6 gidm chdn

12 3

Y Y

4

N b
g ()

d1

a { b

Hinh 4.17 Xy lanh cé6 vi tri
trung gian cua pit tong.
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BAI TAP CHUONG 4
Bai I:
Cho co cAu xy lanh truyén Iyc nhu hinh BT4.1 v v
Véi: Q = 161/min L l
D = 120mm |_F
d =40mm >
p =25 bar — 1 |
1. Xdc dinh lyc tdc dung 1€n piston. * + >
2. X4c dinh van tdc cla can piston. Hinh BT4.1
Bai 2:
Cho xy lanh truyén luc c6 piston bic nhu hinh BT4.2
Véi: Q =251/min
D =160mm + 2 3
d = 80mm |J' T L
D; = 100mm 1
p = 35 bar D d Di
1. X4c dinh van t6c va luc ddy cla piston trong céc L r
trudng hgp sau: .
- Khi c&p chat Idng vao ctta s6 1 Hinh BT4.2
- Khi cip chat 1dng vao ctia s6 2
- Khi cap chat 16ng vao ctra s6 1 va 2
- Khi c4p chat 1dng vao cla s6 3
2. Pua ra nhan xét.
Ots:
Bai 3:
Ngudi ta ding mot xy lanh thdy luc d€ ning mot chi€c 6 to6 (hinh
BT4.3) c6 trong lugng 1000 kG 1én khdi mit dat d€ bio dudng véi van
tdc nang 12 800mm/min. Cho dudng kinh cda piston D = 0.25m. Xdc
dinh 4p suat va luu lugng clia ddu tdc dung. «—D
4_
Bai 4: Hinh BT4.3

Mot xy lanh thiy luc ¢6 dudng kinh xy lanh 200mm va dudng kinh
piston 140mm. Van t&c¢ piston dudi ra 12 5m/min, tinh:

1. Gi tri luu lugng cung cip (Qg)

2. Gid tri lvu lugng ctia budng x4 khi dudi (qg)

3. Van toc giat lbi cha piston v6i luu lugng Qg

4. Gi4 tri luu lugng budng x4 giat i (Qg)
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CHUONG V

_ CACPHANTU
PIL U KHIEN - PIEU CHINH

> Cd cdu chinh 4p > Cd ciu chinh luu
Van an toan " Van tiét luu
Van tran = B Ontdc
Van diéu chinh dp sudt » Co cdu chinh huéng
Role dp sudt *  Van mét chiéu

Van ddo chiéu
Van tuyén tinh
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Trong hé thong diéu khién khi nén — thiiy Iuc, ngoai cd ciu bi€n ddi ning lugng,
phan tif dua tin hiéu va xi 1y tin hiéu ra, con c6 nhiéu co cau diéu khién va diéu chinh 1am
cdc nhiém vu khdc nhau. Tay thudc vao nhiém vu clia hé théng ma cdc cd cAu nay chia ra
lam 3 loai chii y€u:

* C0 ciu chinh 4p

* (o cau chinh lvu lugng

* Cd cau chinh huéng

5.1. CO CAU CHINH AP

Co ciu chinh 4p dung d€ diéu chinh dp suit, c6 thé cd dinh hoic ting hodc gidm tri
sO 4p sudt trong hé thong truyén dong khi nén — thiiy luc. Co cAu chinh 4p c6 cdc loai phan
t’ sau:

5.1.1. Van an toan

Van an toan c¢6 nhiém vu gift 4p sudt I6n nhat ma hé thong c6 thé tdi. Khi 4p suat
16n hon 4p sudt ché phép cia hé thong thi dong dp sudt luu chdt sé thing luc 10 xo, va luu
chit sé& theo ctra T ra ngoai khong khi né€u 12 khi nén, con 13 diu thi s& chdy vé lai thiing
chita dau (hinh 5.1).

P
RN

] L W
VIT

Ki hiéu

Hinh 5.1 Van an toan

5.1.2. Van tran

Nguyén tic hoat dong clia van tran tuong tu nhu van an toan. Chi khdc & chd khi 4p
sudt ctra P dat d€n gid tri xdc dinh, thi cra P ndi v6i cita A, ndi v6i hé thong diéu khién
(hinh 5.2).

P
N
L |
"| W

A
Hinh 5.2 Ki hiéu van tran

5.1.3. Van diéu chinh 4p suit ( van gidm 4p)
Trong mot hé thdng diéu khién khi nén & thdy luc mot bom tao ning lugng phdi
cung cAp ning lugng cho nhiéu c¢d cdu chip hanh cé dp suit khdc nhau. Trong trudng hop

58



PIEU KHIEN KHI NEN & THUY LUC Chuiong 5 — Cdc phén ti diéu khién — diéu chinh

nay ta phdi cho bom lam viéc v6i 4p suat 16n nhat va dung van gidm 4p dit truSc cd ciu
chap hanh d€ gidm 4p sudt d&€n mot tri s6 can thiét.

v | B
I ok

v Ki hiéu

Hinh 5.3 Van gidm dp

5.1.4. Role ap suat.

Role 4p suat thudng diung trong hé thong khi nén — thdy luc cla cdc mdy ty dong
va bdn ty dong. Phin tif ndy dugc dung nhu 12 mot cd cAu phong qud tdi, tifc 12 c6 nhiém
vu déng hoic md cdc cdng tic dién, khi 4p suat trong hé thong vudt quéa giGi han nhat dinh
va do d6 1am ngung hoat dong ctia hé thong. Vi dic di€ém d6 nén pham vi sit dung ctia rdle
4p suat dugc dung rat rong rdi, nhat 13 trong pham vi diéu khién.

Nguyén Iy hoat dong, ciu tao va ki hiéu clia role 4p sudt mo td & hinh 5.4.

Trong hé thdng diéu khién dién - khi nén, role 4p suit c6 thé coi 12 phan ti¥ chuyén
ddi tin hiéu khi nén — dién. Trong thdy Ivc né 1a pahn ti¥ chuyén ddi tin hiéu dau — dién.

—N\ M

Ki hiéu

Hinh 5.4 Role dp sudt

5.2. CG CAU CHINH LUU

Co ciu chinh lvu lugng dé€ xdc dinh lugng lvu chit chdy qua né trong mot don vi
thdi gian va nhu vdy s& 1am thay d6i van tdc dich chuyén cla co cdu chip hanh trong hé
thong Iuu chat lam viéc véi bom tao ning lugng véi luu lugng cd dinh.

5.2.1. Van ti€t luu
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Van ti€t luu diéu chinh luu lugng luu chi't. Van ti€t luu c6 thé dit & dudng vao hoic
dudng ra clia cd cAu chdp hanh . Hinh 5.5 mo td van ti€t lvu dugc 1dp & dudng ra clia xy
lanh dau.

Luu lugng chdy qua mdt khe hd c6 tiét dién chdy

X s A ) A . I
la Ax va hi€u dp: Ap = p2 — p3 dudc tinh theo cong thic: ——— F=0

Pa6i v6i dau:

0=pd, |22 (5.1) . F‘T . 5

P

P61 véi khi nén: T T

O=cpd, |Z (5.2) i i

P

Hinh 5.5

Trong do:
u - Hé s& luu lugng;
p1 — Khéi lugng riéng cia khi, ddu [Kg/m’]
€ - Hé s6 gidn nd cla khi
Ay — Tiét dién khe hg clia van [m’]
Ap — Ap suit truéc va sau khe hd  [N/m’]
5.2.1.1. Van tiét luu cé ti€t dién thay ddi
Luu lugng dong chdy qua khe hd ciia van c6 ti€t dién khong thay ddi, dugc ki hiéu
nhu trén hinh 5.6

u

—

Hinh 5.6 Ki hiéu van tiét luu
c6 tiét dién khong thay doi

Van ti€t luu c6 ti€t dién thay ddi diéu chinh dong luu lugng qua van. Hinh 5.7 mo t3
nguyén ly hoat dong va ki hiéu van ti€t luu c6 ti€t dién thay d6i, ti€'t luu dudc c hai chiéu,

dong luu chat di tir A qua B va ngudc lai.
] A )7% B

Ki hiéu

Hinh 5.7 Van tiét luu 2 chiéu
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5.2.1.2. Van ti€t lvu mot chiéu diéu chinh biing tay.

Hinh 5.8 trinh bay nguyén Iy va ki hiéu ctia van ti€t lvu mot chiéu. Dong luu chat
s& di tir A qua B con chiéu nguoc lai thi van mot chiéu bi md ra duéi tic dung clia 4p suat
dong luu chat, do dé chiéu nay khong ddm bio dugc tiét luu.

"Bt

Ki hiéu

A4

Hinh 5.8 Van tiét luu 1 chiéu

5.2.2. B 6n toc

Bo 6n toc 12 co cAu ddm bio hiéu 4p khong ddi khi gidm 4dp, do d6 ddm bdo mot
luu lugng khong ddi khi chdy qua van, tic 1a 1am cho van tdc dich chuyén cia pittong
xilanh gan nhu khong doi.

K&t ciu ctia b 6n tdc gdm mot van gidm 4p va mdt van tiét lvu (hinh 5.9).

1
—
]
F A
A U
2 Y A 1 p1I§p2\—f-/iP3
v k Po —|'|‘ ——

T Ry
T Ki hiéu
%

\ P3|B /

Hinh 5.9 Bj 6n téc

Diéu kién d€ bo dn tdc ¢ thé lam viéc 1a:
Po>P1>p2>Pp3
va phuong trinh can bing lyc trén nong van 2 dudc vi€t nhu sau:
pz.Ak = p3.Ak + Fr

do do:
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F
A = — :—F
\P=PD, —Ps A,

Luu lugng chdy qua van ti€t luu, theo cong thitc (5.1) clia van tiét luu c6 thé viét:

2F,

O=u.A,
g4,

Né&u nhu ta khong d6i ti€t dién chdy A, clia van ti€t luu, thi cdc hiing s6 c6 thé rit
gon thanh tri s6 k, cong thic trén c6 thé viét:

O=kF,

TUr cong thic trén cho thay ring luu luong chdy qua bd dn tdc 1a ham sd cia luc 10 xo Fr .
Cho nén, viéc lyc chon thich hgp luc 10 xo s& dnh hudng ri't nhiéu dén tinh ning lam viéc
clia bd 8n tdc.

5.3.CO CAU PIEU KHIEN

Cd ciu diéu khién 1a loai co cAu diéu khién dung d&€ déng, md, ndi lién hoic ngin
cich cdc dudng din dau vé nhitng bd phan tuong ng clia hé thong khi nén — thdy lyc. Co
ciu chinh huéng thudng dung cdc loai sau day:

5.3.1. Van mét chiéu

Van mot chiéu dung d€ diéu khi€n dong ning lugng di theo mot huéng, huéng con
lai dong ning lugng bi chin lai. Trong hé thong diéu khién khi nén — thiy luc van mot
chiéu thudng dit & nhiéu vi tri khac nhau tiy thudc vao nhitng muc dich khic nhau (hinh
5.10).

No flow —<I—

Ki hiéu

Hinh 5.10 Van mét chiéu

5.3.2. Van d3o chiéu

Van d4o chiéu 12 co cAu chinh huéng c6 nhiém vu diéu khi€n dong ning lugng di
qua van chii y&u bing cdch déng, md hay chuyén ddi vi tri d€ thay ddi huéng ctia dong
ning lugng. C4c thanh phin dudc md t & hinh 5.11.
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Cita ndng lugng vao
co cdu chdp hanh

T

Tin hiéu N Van chinh

tdc dong huong

Cita xd  Ngudn nding
luong

Hinh 5.11 Cdc thanh phdn van chinh hudng

5.3.2.1. Tin hiéu tiac dong
Néu ki hiéu 10 xo nim ngay phia bén phai ctia ki hiéu van ddo chiéu, thi van ddo
chiéu dé c6 vi tri “khong”, vi tri d6 1a 6 vudng nim bén phai cla ki hiéu van ddo chiéu va
dugc ki hiéu 1a “0”. Piéu d6 c6 nghia 14 chirng nao chua cé luc tic dong vao pit tong trugt
trong nong van, thi 16 xo tic dong van giit & vi tri d6. Tdc dong vio lam thay ddi truc ti€p
hay gidn ti€p pit tdng trudt 1a cédc tin hiéu sau (hinh 5.12):
e Tic dong bing tay

¢  Nitbim
=N Niit nhan tong quat
B tom

#: Ban dap

e Téac dong bing co

DPiu do
Cit chin bing con lin tic dong 2 chiéu
Cif chin bing con lin tic dong 1 chiéu

Lo xo

Nt nhin c6 ranh dinh vi

ilililil
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e Tic dong bing khi va dau

— Truc ti€p bing dong khi — dau vao
. Truc ti€p bing dong khi — diu ra

Gidn ti€p biing dong khi — diu vao qua van phu

Gidn ti€p bing dong khi — diu ra qua van phu
e Téc dong bing dién

‘ Truc ti€p

[/ D] Bing nam chAm dién va van phu trg

Hinh 5.12 Tin hiéu tdc dong

5.3.2.2. Ki hi¢u van ddo chiéu
Van ddo chiéu c6 rit nhiéu dang khac nhau, nhung dua vao dic diém chung 1a s&
ctra, sO vi trf va sO tin hiéu tdc dong d€ phan biét chiing véi nhau (hinh 5.13):
- SO vi tri: 12 s6 chd dinh vi con trudt clia van. Thong thudng van ddo chiéu c6 hai hoic
ba vi trf; & nhitng trudng hop dic biét thi c6 thé nhiéu hon.
Thudng ki hiéu: bing cdc chit cdi o, a, b,... hodc cdc con s6 0,1, 2....
- S8 ctta ( dudng): 1a s6 156 d€ din khi hodc diu vao hay ra. S6 cira clia van dio chiéu
thudng dung 1a 2, 3, 4, 5. B6i khi c6 thé nhiéu hon.
Thudng ki hiéu: Ctta ndi v6i ngudn : P
Ctra ndilam viéc: A, B, C...
Cira x4 luu chat: R, S, T..
- S& tin hiéu: 1a tin hiéu kich thich con trugt chuyén tir vi tri niy sang vi tri khac. C6 thé
1a 1 hodc 2. Thudng dung cdc ki hiéu: X, Y, ..

a A B b
*\II 4

M /1> x

1 1

Hinh 5.13 K7 hiéu van ddo chiéu
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5.3.2.3. Mot so van dao chiéu thong dung

Van ¢6 tdc dong bing c¢d — 10 xo 1én ndng van va ki hiéu 10 xo ndm ngay vi tri bén phai
cta ki hiéu van ta goi d6 12 vi tri “khéng”. Tdc dong tin hiéu 1én phia doi dién nong van ( 6
vudng phia bén trdi ki hiéu van) c6 thé 1a tin hiéu biing cd, khi nén, diu hay dién. Khi
chua c6 tin hiéu tdc dong 1én phia bén trdi nong van thi Iic nay tat ca cdc ctta ndi clia van
dang & vi tri 6 vudng nim bén phai, trudng hop c6 gid tri d6i vdi van ddo chiéu hai vi tri.
D3&i v6i van ddo chiéu 3 vi tri thi vi trf “ khong “ di nhién 12 nim 6 vudng & giita.

* Van ddo chiéu 2/2

Hinh 5.14 13 vanc6 2 cdandi P va A, 2 vitri O va 1. Vi tri O ctta P va ctra A bi chin.
N&u c6 tin hiéu tic dong vao, thi vi tri 0 sé chuyén sang vi tri 1, nhu viy clta P va clta A
ndi thong v4i nhau. N&u tin hiéu khong con tic dong nita, thi van sé& chuyén tir vi tri 1 v& vi
tri 0 ban dau, vi tri “ khong “ bing luc nén 10 xo.

]
o H >

P p Ki hiéu

Hinh 5.14 Van 2/2

* Van ddo chiéu 3/2

Hinh 5.15 12 ¢6 3 ctfa va 2 vi tri. Ctta P ndi véi ngudn ning lugng, clta A ndi vé6i
budng xilanh c¢d cdu chdp hinh, ctra T cta xa. Khi con trugt di chuyén sang trdi cira P
thong v6i clta A. khi con trudt di chuyén sang phdi thi ctra A thong v6i ctta T x4 dau vé
thiing hoic 13 x4 khi ra moi trudng. Van nay thudng dung d€ 1am Rdle diu ép hoic khi
nén.

Al /]

Ki hiéu

Hinh 5.15 Van 3/2

* Van ddo chiéu 4/2

Hinh 5.16 13 van c6 4 ctta va 2 vi tri. Clra P ndi v6i ngudn niing lugng; clta A va clra
B 1ip vao budng trdi va budng phai clia xilanh c¢d cAu chdp hanh; ctta T lip & cilra ra dua
ning lugng vé thiing ddi v6i dau, con thdi ra moi trudng xung quanh ddi véi khi nén.
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Khi con trugt cia van di chuyén qua phdi clra P thong v6i clta A ning lugng vio
xilanh co cAu chap hanh, ning lugng & budng ra xilanh qua ctta B ndi thong véi cita T ra
ngoai. Ngugc lai khi con trugt cia van di chuyén qua trdi, ctta P thong véi ctra B va clra A
thong vdi ctra xa T.

7 N N T
/] \ N
%’4%7//&%' R, Ty \ \k\\\\*\\\\‘\%k\\\k\ I ¥ .-"ﬁ-u i
P T
p T Ki hiéu

Hinh 5.16 Van 4/2

Hinh 5.17 m6 t4 van 4/2 tic ddng mac dinh 1a luc dﬁfy 10 xo va tin hiéu tdc dong
phia con lai Ia cudn coil dién va ¢ cd nit nhan phu.

*  Van ddo chiéu 5/2

Hinh 5.18 13 van ¢6 5 ctra 2 vi tri. Ctra P 13 cung cAp ngudn ning lugng, ctta A 1ip
v6i budng bén trdi xilanh co cAu chdp hanh, ctta B lip vdi budng bén phai cia xi lanh co
cAu chip hanh, cta T va cfa R 13 ctfa x4 ning lugng. Khi con trugt van di chuyén qua
phdi, ctta P thong vdi clra A, clra B thong véi ctra T. Khi con trudt cia van di chuyén qua
trdi, ctra P thong vdi clra B, cta A thong véi cia R.

1. Pittdng

2. Lo xo Al IB
3. Vb van v § X “kﬁ
4. Cudn solenoid PEIT
5. Loi Ki hiéu
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LI Y S Y A A e

A
A
o
4

Ki hiéu
R P T

Hinh 5.18 Van 5/2

e Van ddo chiéu 4/3
Van 4/3 12 van c6 4 ctta 3 vi tri. Clta A, B 1ip vio budng Iam viéc clia xilanh c¢d cidu chap
hanh, ctra P ndi véi ngudn ning lugng, cira T x4 vé thing ddi v6i ddu hodc ra moi trudng
doi véi khi.

Hinh 5.19 md6 ta van 4/3
c6 vi tri trung gian nim & giita
do sy can bing lyc cin 10 xo0 &
hai vi tri trdi va vi tri phéi cia
van. Sy di chuyén vi tri con trugt
(pittdng) sang trdi hodc sang
phai bing tin hi€u tdc dong bang
dién vao hai cudn solenoid hoic

c6 thé 1a nit nhan phu & hai dau. s N
Y . ) p . 1. Pittong 5. Solenoid phai Al |B
O vi tr trung gian nang lugng ) . .. IT
., . ., ) 2. Vo van 6. Solenoid trai i
vao cua P bi chin lai, cta A, cura . Y. . b T Y2
B bi dd N lanh oo ci 3. Lo xo phai 7. Léi phai Pl 1T
i dong nén xilanh co cau ; e . e
i & 4. Lo xotrai 8. Loi trai Ki hiéu

chap hanh khong di chuyén. Khi X X
tic dong tin hicu dién vao Hinh 5.19 - Van ddo chiéu 4/3 tdc dong dién 2 dau
solenoid phai, pittong(l) di
chuyén sang tri, ctta P thong v6i clta A, ctta P thong v6i cita T. Ngude lai tic dong tin
hiéu dién vao solenoid trdi, pittong(1) di chuyén sang phdi, cira P thong vdi ctta B, cta A
thong vdi ctra T.

Hinh 1

520 mo ta 1040 I_I]_I:I_I].I N
van 4/3 ¢6 vi H
‘r“l% | [ -:-_| X %YE

tri trung gian : e
% Ki hiéu

an toan. Vi
tri trung gian

chta P Dbi

dong, clia

lam viéc A, 6 B3 2 4 7 5

B thong vd6i Hinh 5.20 Van 4/3 vi tri trung gian an toan
ctra T.
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Hinh 5.21 md td van 4/3 vi tri trung gian c6 ctta P ndi véi T.

;—I_'J—I:I—D—I:T{l_l—v Hinh 5.21 Van 4/3 vi tri trung

m—‘ glan co cffa P l’lOA/l voi T

*  Van ddo chiéu 5/3

Van 5/3 ¢6 5 cita va 3 vi tri. Clra A, B 1dp vao budng
lam viéc cda xilanh co cdu chap hanh, ctra P ndi vdi ngudn
ning luong, ctta T x4 vé thung d6i v6i ddu hodc ra mdi
trudng d6i vé6i khi.

Hinh 5.22 1a ki hiéu cta van 5/3. Van 5/3 thudng
dudc st dung trong hé thong khi nén.
Vi du:

Hé thong sau md td van an toan. Khi 4p suit trong budng
xylanh diy ting 1én dén gidi han clia 4p sudt ngudn P clia bom
thi van an toan sé& hoat dong dwa dau tr§ vé thiing, nhim trdnh

hién tugng pha hdng két cAu clia cdc phan ti hé thong.

Vi du: Hé thong c6 gdn van gidm 4p.

;
Hinh (a) van gidm 4p & clta vao buong lam viéc trdi cda xilanh. p l i

4 2

||
Ml A
LT T'|FT Tr="
5%7 3
1
Hinh 5.22 Ki hiéu van 5/3

[:I' F=2000

I

Ap suét ngudn 12 p = 60 bar va dp suit van gidm 4p dudc diéu

chinh 1a 50 bar thi pittong
s& dich chuyén.

Hinh (b) Trong hé thdng
luvu chit c¢d ciu tao ning
lugng phdi cung cAp ning
lugng cho nhiéu co ciu
chdp hanh khdc nhau. A
Trong trudng hdp nay

ngudi ta phdi cho cd ciu PTLT
tao ndng lugng lam vi€c Al
v6i 4p sudt 16n nhit va

(:L

—— F=1000 [

F=1000

p=50 bar b)
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diing van gidm 4p gin § trudc cdc cd cAu chdp hanh d€ gidm 4p d€n mot gid tri can thiét.

Vi du: Piéu chinh toc do

dich chuyén cda mot
pittdng €p thic an gia sic
thanh kh&i banh.

Truong hdp (a) st dung
van ti€t luu chinh dugc
mot chiéu thi vin toc
pittdng biang khi khong c6
van ti€t luu, trudng hgp (b)
thi luu chi't chi di qua mot
nhinh con nhdnh kia bi
chdn nén luu lugng bé hon
va van toc pittong nhd hon
so v4i trudng hgp (a).

Vi du 4: Van mdt chiéu

5.4. VAN TUYEN TINH
5.4.1. Khai niém

Trong cdc phan ki€n thifc trudc, chiing ta

#' w=017

LML

A, [:L

= Injection Cylinder

F=15000

o

W

Vo log ]

Ed

T P2 T p3

Hinh 5.21 - Mach déng lyc ciia xilanh ép sdn phdm nhya

F=2000

I
_l_F=2IIIEIIII
'l#x-'=IZI.EI4
oy
—
@ T
u]
LW

b)
——— —1_
F=500 [:I_F—SDD
4
L+
I
T P T

da nghién ctu va tim hi€u vé
cdc phan tk, hé thong khi nén
— thiy luc & dang cdc dai
lugng duge dat trudc. Trong
mdt s6 hé thdng doi héi tinh
thich nghi ctia hé thong doi
v6i tinh chat 1am viéc cla cdc
cd ciu chdp hanh nhu: thay
ddi toc d0 cha pittong hay
dong cd theo thdi gian, dic
tinh lam viéc cua tdi; hay
thay d6i tai cia co cdu chap
hanh vao bat ky lic ndo, van
dé nay sé& khong thé thuc
hién dugc v6i nhitng phan ¥
diéu chinh, diéu khién On/Off
dugc, va ciing khong thé si
dung cédc van ti€t lvu thay d6i
luu lugng bing co duge vi nhu
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thé€ s& ton rat nhiéu thi€t bi cho hé thdng dong luyc ciing nhu hé diéu khi€n, ma phdi si
dung d&n cdc phan tir c6 kh3 ning diéu chinh vo cAp d6 1a cdc phan tif van tuyé&n tinh.

Trong sd dd mach & hinh 5.21 mo td qud trinh clia
xilanh d4y khuon ép sdn phadm nhya véi 3 cip tdc do
khdc nhau v; + v3 (vi > v, > v3) tuong ng véi 3 tri sO 4p L—L F=q

sudt khac nhau 13 p; + p3 (p1 > p2 > p3). T

Nhu vay d€ ddp tng cdc yéu ciu vé thay ddi toc e
d6, dap suat, thi  mach nay ta phdi st dung dén 14 phan @I‘] x g P%
ti thuy luc. {FANESE4TI I}

Néu stt dung dé€n cdc phan ti¥ van tuyén tinh thi s§ [ S
phin ti st dung dé&n rat it. Hinh 5.22 chi ding mot van L
tuyén tinh 4/3 thi diéu chinh vd cdp dugc tdc do cia MP D{
xilanh ép va dung mot van 4p suat tuyén tinh dé di€u W ! _
chinh dp suat vo cdp. Tong cOng cdc phan ti st dung 1a 4. ‘ILT 1 -

F Y

Tém lqi: DEA)/i véi nhﬁn% hé\ thdng ’khi né,n — thay Hinh 5.22 So' dé mach ldp
luc khi yéu cau dén su thay doi vé dp sudt va toc do cla
céc cd cAu chap hanh chinh xdc va vd cAp ngudi ta sé& st
dung dén cdc van servo tuyén tinh. Ngoai ra vdi viéc két hop cdc bo diéu khién tich hop
cao nhu: bd dicu khién PID, Thi€t bi PLC... thi hé thdng diéu khién trd nén don gidn, tinh
&n dinh va linh hoat cao.

van tuyén tinh

5.4.2. Ban chat cta van tuyén tinh.

Sy khac nhau co ban clia van tuyé&n tinh so vdi van déng mé (On / Off) & ché 1a qud
trinh 1am viéc ctia nam cham dién va Iuvu lugng Iuu chat chdy qua van.

0 céc van d6ng md thi tin hi€u tdc dong vao cudn diy dién tr § dang bac thang,
con & van tuyén tinh thi tin hiéu vao 12 dong hay dién 4p & dang tuyé&n tinh, nhu vay do
dich chuyén ctia nong van va lugng Iuu chi't chdy qua van thay d6i tuyén tinh.

Su khédc nhau co ban vé tin hiéu giita van tuy&n tinh va van d6ng mé dudc thé hién
§ hinh 5.23.
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I[A]
t[s] —»
s[mm] s[mm]
ol leb
: é _?I;Ie t[S] _>
a—» & t[s] |
Q[l/min] Q[1l/min]
tls] —» tfs] =

Hinh 5.23 Bdn chdt ciia van tuyén tinh

a. Thoi gian dong md ciia cuén ddy dién tuw
b. Thoi gian ngdt ciia cudn ddy dién tir

c. Mép diéu khién duong.

5.4.3. Puong dic tinh nam cham dién tif ciia van tuyé&n tinh

Hinh 5.24 cho thiy, ng v6i mdi gid tri dong dién I tir bi€n tr§ qua bo khuéch dai
vio nam chidm dién tir, ta c6 mot gid tri ddc dich chuyén ctia ndong van S tuong ¥ng, khi luc
dién tir F can bing véi luc 10 xo. Piéu nay ta rit ra ring, do dich chuyén s cia nong van ti
1& v6i gid tri dong dién I vao nam chAm dién tir. N€u dong cang 16n thi S cang 16n.

Khi thay ddi do 16n dong dién I & van tuyén tinh, nhiét sinh ra trong cudn diy dién
tir khong 4nh hudng dén lyc dién tir F. Nhung khi ta thay d6i hiéu dién th& U, thi nhiét sinh
ra trong cudn diy sé dnh hudng dén luc F.

Trong van tuyén tinh, tiy thudc dd 16n dich chuyén clia nong van s, ngudi ta phan biét

thanh 2 nhém:

- Nam chdm dién tir diéu khién @6 dich chuyén: c6 @6 dich chuyén cé gid tri trong
khodng tir 1 + 5 mm.

- Nam chiam dién tir diéu khién luc: c6 @6 dich chuyén clia ndng van c6 gid tri khodng tir
0+ 1 mm.
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Lo xo
/|
F L
F
‘ \ L I
E 3 3
» 3
I2
\
Lo xo \ I1
7777
S3
- Po dich chuyén S—-  Hanh trinh
a.

b.

Hinh 5.34 Nam chdm dién tww
a. Nguyén ly lam viéc;
b. Puong ddc tinh.

5.4.4. Van 4p suit tuyén tinh
5.4.4.1. Cong dung
Diéu chinh 4p suit vo ciAp khi dong dién tdc dong dudc thay ddi tir tir.
5.4.4.2. Phan loai
Van 4p sudt tuyén tinh gdm 2 loai:
* Van tran tuyén tinh;
* Van gidm 4p tuy€n tinh.

5.4.5. Van dao chiéu tuyén tinh
5.4.5.1. Cong dung
Van ddo chiéu tuy&n tinh thuc hién hai nhiém vu:
Thay d6i chiéu chuyén dong ctia cd cAu chdp hanh;
Thay d6i vo cip van tc clia co cAu chdp hanh, thay d6i gia tc trong qué trinh khdi dong
va dung lai.
5.4.5.2. Phan loai
Van d4o chiéu dugc phan ra:
* Van ddo chiéu khong c6 phdn hdi
* Van d3o chiéu c6 phin hdi.
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BAI TAP CHUONG 5

Bail:

Thiét bi uén thuc hién bdi xylanh tic dung kép dugc st dung d€ tao ra cic san
ph§m tl cdc tAm kim loai chua dinh hinh. Khi ¢6 tin hiéu tdc dong vao cudn day dién tr thi
pittdng xylanh hoat dong. Sau khi phdi tAim kim loai dudc tao hinh thi pittong s& trd vé vi
tri khi dong ban dau. Tuy theo loai vat liéu tAim, d6 day clia tAim ma ta c6 thé diéu chinh
dugc toc do dich chuyén ctla pittong.

Hoan thanh sd d6 mach thiy lyc sau.

Bai 2:

Céc kién hang dudc van chuyén trén bing tdi con lin X dudi trong lugng ban than
va né dugc nang lén bing xylanh kép 1A. Xylanh kép 2A d4y kién hang vio bing tii lin
Y d€ van chuyén dé&n ndi khac. Sau khi thyc hién cdc xylanh nay trd vé vi tri khéi dong
ban diu clia ching.

Hoan thanh sd &5 mach thiiy luc sau.

= [Ee
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Bai 3:

Hé thong phan phdi cung cdp cdc khoi
phoi nhom cho mdt tram gia cong khdc. Nguyén
ly hoat dong nhu sau:

Tiac dong nidt nhin, cin pittdng cla
xylanh (1A) dugc dich chuyén. Nh3 niit nhan cin
pittdng sé& trd vé vi tri ban diu.

Hay thiét k& sd 6 mach dong luc.

1 2
1

1A
N

Ctta 10 niu dudc md& va déng bing
mdt xylanh. Khi cing tic dong van dugc nhan
thi cita mG. Khi nha cang ra thi cita dong.

Hiy thi€t k& sd @6 mach dong luc.

Bai 4:

Bai 5:
Hoan thanh so dd mach dong luc clia mdy lip
rdp san phdm dudi.

B| |a
w[ ] Wh

F=~, -]

A i
1Y
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Bai 6:
Céc canh ctia phoi kim loai dugc vat mép. C6 thé sit dung dao cit cdi ti€n d€ gidm
thdi gian gia cong. SO phdi kep mot 1an 12 5. P& gidm thdi gian clia hanh trinh chay xylanh
khi s& phoi kep nhd hon 3, ta sit dung gi6i han
hanh trinh & vi tri khdi dong clia hanh trinh vé.
| 1 Hoan thanh sd dd mach thiy luc sau.

1 Bai 7:

l Hé thong dip car cabin, bit diu qud
trinh didp 4p suat 1a 15 bar, khi hanh trinh
pittong sip xi gdn 100 mm thi cong tic hanh
trinh 1S tdc dong va 4p sudt dap ting lén

40bar d€ chuin bi tao hinh. Ap sudt dat t6i 50 bar thi cong tic 4p suit s& chuyén mach lam
cho pittdng s& trd vé vi tri khdi tao ban dau.

Hoan thanh so d6 mach thiy luc
sau. — I
.g\ L ~ 104 mm
H| A
w1 ]
1.0
A
O—
la r~Je
WA -
oY1
(. - A ILT
[
1
d
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Bai 8:

Thi&t bi 1dp rdp thuc hién ghép mot 6ng 16t nhya vao chi ti€t kim loai va lién két

chit bing mdt con vit dugc.

Khi niit khdi dong dugc nhan, xylanh 1A ép 6ng 16t nhyra vao chi ti€t kim loai. Khi
4p suat trong budng nén dat d&€n 45 bar thi moto 2M s& quay va vin vit vao theo budc vit.

]
I—

O

Hé thong dap dinh hinh d4u thanh thép tron trong
cong nghé sin xuit tru dién bé tdong tién dp hoat dong
theo nguyén ly sau:

Khi nit khéi dong dugc nhan thi pitdong cila
xylanh kep 1A chuyén dong vdi thdi gian t;, 4p suat 60
bar, thuc hién kep chat phoi thép. Sau do, xylanh dap 2A
dich chuyén véi 4p suat 35 bar tdi thdi gian t, thi ting 4p
1&én dé&n 50 bar, d&€n gip cit hanh trinh LS3 thi sé& trd vé vi
tri ban dau. Tai vi tri ndy LS2 tdc dong khi€n xylanh kep
1A trd vé vi tri ban ddu LS1.

iHE

1A

1A é

Thanh phoi thép |

e eR [LL] 9ee0eteteioee

NN

2A

LS2

]J—

o—
LS3

T

Khudn kep
dinh hinh
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CHUONG VI

TINH TOAN TRUYEN PONG
Hit THONG KHI NEN VA THUY LUC

» Khai niém
> Tén that trong hé théng diéu
khi€n khi nén - thiy luc
Tén thdt khi nén
= T6n thdt thity lyc
» (0 s6 tinh toan hé thong
Tinh todn bom va dong co
" Puong kinh 6ng dén
»  Tinh toan mot s6 mach di€n hinh
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6.1. KHAI NIEM
Hé thdng truyén dong khi nén & thiy luc hoat dong tdt trén co s ddm bio vé viéc

phin bd , tinh todn va luc chon cdc phan ti thich hdp. Chiing ta déu biét riing, toan bd céc
phin tif trong hé thdng truyén dong khi nén & thiiy luc déu c6 nhitng yéu ciu k§ thuat
nhAt dinh. Nhitng yéu cAu nay chi c¢6 thé dugc thda min, n€u nhu cdc thdng s cd ban cia
cdc phan tr 4y dugc tinh todn, lya chon va bd tri phit hgp. Cic co cAu chdp hanh, co ciu
bi€n ddi ning lugng, co ciu diéu khién va di€u chinh, ciing nhu phin 16n céc thi€t bi phu
khdc trong hé thong déu dugc tiéu chuin héa. Do d6 viéc thi€t k& hé thdng truyén dong
chi la V1ec tmh todn, lva chon va bo tri thich hgp cdc co ciu trén.
6.2. TON THAT TRONG HE THONG DIEU KHIEN KHI NEN & THUY LUC
6.2.1. Ton tha't trong hé thong khi nén
Thi€t k€ nén mot hé thong khi nén ddm bio theo nhitng tiéu chi hoat dong thi van dé tinh
to4n ton that 1A mot van dé rit quan trong va 1im phic tap. Do hé hé thong st dung lu u
chat 13 khi nén ta chi cAn quan tim d€n cdc tdn that sau:

- T&n that 4p suat trong 6ng din thing (Apgr)

- T6n that 4p sudt trong tiét dién thay d6i (Apg)

- T&n that 4p suat trong cdc loai van (Ap,)
6.2.1.1. Tdn that 4p suét trong éng din thing (Apg)
T&n tha't 4p sudt trong dng dan thing (Apr) dugc tinh theo cong thifc:

Lpw )
Ap,=A. N/m 6.1
P 2 d [ ] (6.1)
Trong do:
1 [m] Chiéu dai 6ng din
pn= 1,293 [kg/m’] Khdi lugng riéng khong khi & trang thai chuidn
p=p,. - Pavs. [kg/m’] Khoi lugng riéng cia khong khi
pn=1,013  [bar] Ap sud't & trang thdi tiéu chuin
w [m/s] Van tdc clia dong chdy (w=qo / A)
d [m] Pudng kinh 6ng dian
64 e L P v o A
" Re Hé s6 ma sdt 6ng c6 gid tri cho dng tron va chdy tang
e
(Re<2230).

Re:W—'d S6 Reynold

VVI
v = 13,28.10° [m?%/ s] Do nhét dong hoc & trang thdi tiéu chuin.

6.2.1.2. Ton that 4p suit trong tiét dién thay d6i (Apg)

Trong cic hé thong truyén din khi nén, ngodi nhitng dng thing con c6 dng ré
nhdnh, ti€t dién thay ddi, tip hdp nhanh.. T6n that 4p sudt trong 6ng c6 ti€t dién thay ddi
dudc tinh theo cong thuc:
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Apy =§3-w (6.2)
Trong dé:
¢ Hé s6 cdn phu thudc vao loai ti€t dién dng din, s6 Re.

= Khi tiét dién thay d6i dot ngot (hinh 6.1). TOn that 4p suat:

2
A w?
v[ — Ap, :(1——1] L [N/m?] (6-3)
A A, 4, 2
2
A 2

D APEl‘(_Z_lJ P [N/m?] (6-4)
Hinh 6.1 — Tiét di¢n A 2

thay doi ddt ngdt

1

Trong dé: w1, Wy van toc chdy trung binh clia ti€t dién A, A,.
= Khi dng din giy khiic (hinh 6.2). T6n that 4p suit:
Apgz = 0,5. C.p.w* [N/m’] (6-5)

Trong d6 hé s6 ¢ phu thudc vao dd nhin va dd nhdm clia bé mit clia 6ng va tra theo bang
6-1.

S 15° 22.5° 30° 45° 60° 90°
s 0,042 | 0,07 0,13 0,24 0,47 1,13
Cohdm 0,062 | 0,15 0,17 0,32 0,68 1,27

a/D 0,71 0,943 | 0,150 3,72 6,28 oc
Cuhin 0,51 0,35 0,28 0,36 0,40 0,48
Cohém 0,51 0,415 0,38 0,46 0,44 0,64

Hinh 6.2 — Tiét dién )
gay khiic Bang 6-1

= Khi dng din bi cong (hinh 6.3). T6n thit 4p suit:
Apyy =, -§w2 (6-6)
Trong d6 hé sd cdn ¢, bao gom:
Ce = Cu+ Cre
Cu Hé s6 cdn do do cong
Cre  Heé sd cdn do 4nh hudng s6 Raynold (ma sit dng)
- Su thay ddi t s6 R/d sé& thay d6i ti 1& do hé s6 can &, va Cre .
- Hé s6 cén ¢, phu thudc vao géc udn cong @, ti s6 R/d va chat lugng
bé mit clia 6ng.
6.2.1.3.T6n tha't 4p suat trong ong din khi phan dong (hinh 6.4)
= T&n thit 4p sudt trong dng phan nhanh:

Hinh 6.3 — Tiét
dién uén cong
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ApEa = ga ngz (6_7)

» TGn thi't 4p sudt trong dng phin thing:

Yo,
APy, =S, ?sz (6-8)
di, dia
”ljrong~d(’) w> 12 van tdc trung binh trong _>:_ _____ — ] ____:_>
Gng dan chinh. dmz ’ . rIqmd = Jmz - 9ma
- Hé s6 can &, va &gclia dng din khi -4 '
phan dong phu thudc vao ti 1€ d,/d;, va d.,

7
{18 Tuu IUGNg Qua/qums (bing 6-2) AN NG
Hinh 6.4 - OA/ng phdn nhdnh

Go6c ré nhdanh &

90° 120" | 135°
Ti 1€ luu Ong ré& nhénh, hé s6 cén &,
lugng Ti s6 di,/di,

Qma/qmz 1.0 | 0.8 | 0.6 1.0 | 0.8 | 0.6 1.0 | 0.8 | 0.6
0.2 0.79 1 0.84 | 1.00 | 0.71 | 0.75 | 0.88 | 0.68 | 0.72 | 0.83
0.4 0.74 1 0.88 | 1.31 | 0.57 | 0.69 | 1.07 | 0.51 | 0.61 | 0.98
0.6 0.81 | 1.05 | 1.89 | 0.53 | 0.75 | 1.53 | 0.43 | 0.64 | 1.40
0.8 1.00 | 1.37 | 272 | 0.97 | 0.96 | 2.26 | 0.44 | 0.78 | 2.09
1.0 1.30 [ 1.82 | 3.81 | 0.75 | 1.27 | 3.26 | 0.54 | 1.06 | 3.05

Ti 1& Iuvu Ong dan thing, hé sd cdn &y
lugng Ti s6 d;/di,

Qma/qmz 1.0 | 0.8 | 0.6 1.0 | 0.8 | 0.6 1.0 | 0.8 | 0.6
0.2 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
0.4 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02 | 0.02
0.6 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08 | 0.08
0.8 0.19 1 0.19 | 0.19 | 0.19 | 0.19 | 0.19 | 0.19 | 0.19 | 0.19
1.0 03510351035 )035]035]035] 035 035]0.35

Bdng 6-2

» Té&n that 4p sudt trong 6ng din khi
hdp dong (hinh 6.5)

- Tén thit 4p sudt trong 6ng din hop

dong qma: di,

/ /\qma
Apy, =& Lw? (6-9)

2 Hinh 6.5 — Ong hop dong
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- Tn that 4p suat trong 6ng dAn hdp dong qua:

o)
AP, =¢, szz (6-10)

Trong d6 w, 1a van t&c trung binh trong 6ng din chinh.
Hé s& cdn &, va &4 clia 6ng din khi hgp dong phu thudc vao ti 1& dil/di, va ti 1& luu lugng
Qma/qmz (bang 6-3)

Go6c ré nhanh &

45° 60° 90°
Ti1é Iuu Dong hgp qua, hé s6 cdn &,
lu’cjng Ti s0 d;./d;,
Qma/qmz 1.0 0.8 0.6 1.0 0.8 0.6 1.0 0.8 0.6
0.2 -041 | -0.31 | -0.11 | -0.40 | -0.30 | -0.09 | -0.38 | -0.28 | -0.06
0.4 -0.03 0.22 0.94 0.00 0.27 0.99 0.10 0.37 1.11

0.6 0.22 0.69 2.22 0.31 0.79 2.33 0.52 1.03 | 2.61
0.8 0.35 1.09 3.73 0.51 1.27 3.93 0.89 1.69 | 4.43
1.0 0.35 1.43 5.47 0.60 1.70 5.80 1.20 235 | 6.57

Ti 1€ luu Dong hop qumg, hé s6 cdn &y
lugng Ti s6 di,/d;,

qma/Qmz 1.0 0.8 0.6 1.0 0.8 0.6 1.0 0.8 0.6
0.2 0.16 0.20 0.19 0.17 0.22 0.23 0.20 0.27 | 0.32
0.4 0.17 0.17 0.03 0.22 0.26 0.18 0.35 046 | 0.54
0.6 0.06 -0.04 | -0.44 | 0.18 0.15 -0.10 | 0.47 0.60 | 0.71

0.8 -0.18 | -0.44 | -1.22 0.04 -0.11 | -0.62 0.56 0.70 0.82
1.0 -0.53 | -1.03 | -2.32 | -0.19 -0.51 -1.39 0.62 0.76 0.86
Bdng 6-3

6.2.1.4. Tén that ap suit trong cic loai van (Ap,)
T&n tha't 4p suat trong cdc loai van Ap, (trong cic loai van ddo chiéu, van 4p suit,
van ti€t luu...) tinh theo:

AP =&, ng [N/m?] (6-11)

Trong cong nghiép sdn xui't cic phan tif khi nén, hé sd cin &, 1a dai lugng dit trung
cho cdc van. Thay vi hé s6 &, mot s6 hiang ché€ tao cdc phin tif diéu khién bing khi nén sit
dung mot dai lugng, goi 1a hé s luu lugng k,, 12 dai lugng dudc xdc dinh bing thuc
nghiém. Hé so luu lugng k, 12 Iuu lugng chdy cia nudc [m’/h] qua van & nhiét @6 T = 278
— 303 [K], v6i 4p suat ban diu 1 p; = 6 [bar], ton that 4p sudt Ap, = 0.981 [bar] va c6 gid
tri, tinh theo
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q P 3
K, =% |2 [mim 6-12
=31V ap /N (6-12)

Trong dé:
qy [m’/h] Luu lugng khi nén
p [kg/m’]  Kh&i lugng riéng khong khi

Ap [bar] T&n that 4p sudt qua van
Theo tai liéu, hé s6 &, tinh dudc:
2
2.2.1018( ¢
_ v 6-13
g, 7 (ka (6-13)
Van toc dong chdy w:
q
w=dr 6-14
y (6-14)

Thay w vao phuong trinh ta c6:

2
2.g.10,18.qv2.(11(;16j
¢ = (6-15)

q2 kv ’
"' 3600

Trong do:
dz v/ 2 o A A N 2
A= [mm~], ti€t di€n dong chay.
Thay ti€t dién dong chdy A vao phuong trinh, ta ¢c6 hé s& cdn clia van:
1 (d?
= = 6-16
= 5263 [ k, ) (©-19)

Nhu vay, n€u van c6 thong s6 dic trung ky, dudng kinh 6ng ndi dai, thi ta x4c dinh dudc hé
s6 cdn qua van &,

6.2.1.5. Tén that 4p suit tinh theo chiéu dai 6ng din tuong duong

Bdi vi tdn that 4p suat trong dng din thing hay 13 tdn thi't 4p suit clia dng din c6 tiét dién

thay d8i hoic 12 t6n that 4p suét trong cdc loai van déu phu thudc vao hé so ng, cho nén
c6 thé tinh tdn that 4p sudt thanh chiéu dai 6ng din tuong duong (hinh 6.6).
& Py =4 Lp v
2 d?2

T d6, chiéu dai dng din twong duong: v
, P fa
=S4 (6-17) =
+

A

Nhu vay t&n that 4p sudt cda hé thdng 6ng dan la: Hinh 6.6 Chidu dai tugng ditomg I
1+>°1 )
AP, = Z¥§w2 (6-18)
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6.2.2. Ton tha't trong hé thong thiy luc
Trong hé thdng thity luc ¢ cdc tdn thit sau:
6.2.2.1. Ton that thé tich
T6n that thé tich 1a do dau thdy luc chdy qua cdc khe hd trong cdc phin ti clia hé
thong. Ap sudt cang 16n, van tdc cang nhd vadod nhdt cang nhd thi tdn that thé tich cang
16n. Tdn that thé tich ddng ké nhdt 12 & cdc co ciu bi€n ddi ning lugng.
6.2.2.2. Ton that co khi
T6n thi't co khi 1a do ma sat giita cdc chi ti€t c6 chuyén dong tuong d6i vdi nhau.
6.2.2.3. Tén that 4p suit
T6n that 4p suit 12 sy gidm 4p sudt do lyc cin trén dudng chuyén dong clia diu tir
bom d&n co ciu chap hanh. Tén that d6 phu thudc vao nhitng yé&u td khac nhau:
- Chiéu dai 6ng din
- P nhin thanh dng
- D6 16n ti€t dién 6ng din
- T6c d6 dong chdy
- Su thay ddi ti€t dién
- Trong lugng ri€éng, do nhdét.
Né&u 4p sud't vao hé thong 1a po va p; 13 dp sudt ra, thi tdn that 4p sud't dugc bi€u thi
bing:

Ap = po—plzlo.é.ﬁvzé (N/mz) =10_4.§.ﬁvzé (bar)

2g
Trong do:
p - khéi lugng riéng ciia ddu [ 914 kg/m’ ]
g - gia tOc trong trudng [9,18 m/s® ]

v - van toc trung binh clia diu [m/s }

& - hé s6 ton thi't cuc bd.

v - trong lugng riéng cia diu (850 kG/m>).
6.2.2.4. Anh huéng cac thong sd hinh hoc dé&n ton tha't ap suat
6.2.2.4.1. Ti€t dién dang tron (hinh 6.7)

Néu ta goi:

Ap — t6n thi't 4p sudt

1— chiéu dai 6ng din 7
p- khoi lugng riéng cla chat
16ng
Q — luu Iugng = -
D — dudng kinh

v - do nhét dong hoc /
/

A - hé s6 ma sat clia ong

Aam — hé s6 ma sit doi véi Hinh 6.7 Dang tiét dién tron
chdy tang

Arurs - hé s6 ma st ddi v6i chdy r6i.
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Tén that:

0,316
8 . 1p.0° A= Ay o 256 D.v
Ap 2?1 o TURD J4Q A=A 20
n D.v
S6 Reynold:
42 3000
7 Dv
6.2.2.4.2. Tiét dién thay d6i 16n dot ngdt (hinh 6.8) 7
DY 8 po? /
Ap = (1—-2} T 2
Dy ) =n° D, a — a
Q
D, — dudng kinh 6ng din vao g
D, — dudng kinh 6ng din ra ’ )
Hinh 6.8 Tiét dién thay doi lon
6.2.2.4.3. ti€t dién thay ddi 16n ti¥ tit (hinh 6.9) dot ngot

D! 8 po’
Ap=[0,12 = 0,201 - =L .=.
v=| ][ D* = D}

Hinh 6.9 Tiét dién thay doi 16n tix tiv

6.2.2.4.4. Ti€t dién nhé dot ngdt (hinh 6.10) ,
D2 0 a 5 a
ap=05|1-22| 8 P&
D/ | == D, /
%

Hinh 6.10 Tiét dién nhé dot ngot

7

6.2.2.4.5. Ti€t dién nho ti t (hinh 6.11)

Q

Ap =0 N

Hinh 6.11 Tiét dién nhé r tir
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6.2.2.4.6. Vao ong din (hinh 6.12)
T6n thi't 4p sud't dugc tinh theo cong thifc sau:

. 8 po?
Ap _éE? D4 A Q A Q

%a %b

Hinh 6.12 Pdu vao dng dén

Trong d6 hé s6 that thoat &, dudc chia thanh 2 trudng hgp a va b, xem bang sau:

Canh Hé 56 that thoat &
Séc 0,5
a Gay khic 0,25
Tron 0,06
b C6 trudce <3
6.2.2.4.7. Ra 6ng dan (hinh 6.13) P
Tén that 4p sud't dudc tinh theo cong thifc sau: 7
Q - a
8 p.0O°
Ap = QEU ? D4 //

Hinh 6.13 Ddu ra 6ng dén

Hé s6 that thodt &,
7
42 (3000 0 L Z
7 D.v a 2 Y
I TT— o
T D .v
7

7
6.2.2.4.8. Ong din giy khic (hinh 6.14) | 0 %
R —_ B
— ~4 ——
) A
8 p.0° 7
Ap = fU ? D4

Hinh 6.14 Ong dan gay khiic
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Goc[" | | He 56 that thoat &,
a =20 0,06

40 0,2

60 0,47
B =20 0,04

40 0,07

60 0,1

80 0,11

90 0,11

6.2.2.4.9. Tén that ap sudt ¢ van

D&i véi tirng loai van cu thé, do titng hing sdn xuat, thi s& c6 dudng dic tinh ton
tha't 4p sud't cho tirng loai van. Tén that 4p sudt & van theo d thi hinh 6.15

A p [bar]
14 NG 10
t =50°C
A b—v=33mm2s (cSY /I
12 v/
AW,
Fd
) 7 7
b iV
~ -y
, 7 7
. _/_/ :
) /7
7
o 7 / e
L 'Jj_/
2 //_f //I/ i .
=
0 10 20 30 40 50 60 70 80 %0 10
> Q [lit/phut]

Hinh 6.15 Tén thdt dp sudt van ddo chiéu
a. Vitritrung gian A,B va T thong nhau
b. Vitri trung gian P va T thong nhau

c. Vi tri trung gian P n6i A hoic Bnoi T
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6.2.2.4.10. Tén thi't trong hé théng thiy lyc (hinh 6.16)

75% cong suit
hitu ich

5% xilanh
10% Ong dan, van

5% Bom

Cong suat bom
5% Dong co dién

Hinh 6.16 T6n thdt hé théng thity luc

6.3. CO SG TINH TOAN TRUYEN PONG HE THONG
6.3.1. Cong thic tinh toan bom va dong co dau
6.3.1.1. Luu lugng qy, s& vong quay n va thé tich diu trong mot vong quayV,
Ta co: gv=n.V,
Luu lugng bom:
qv=n.Vi.Mny. 107

DPong cd dau:
n.V,

q,=—+10"
n,
Trong do:
qv — luu lugng [ 1it / phit |; n—so vong quay  [vg/ phit ]
V. _ thé tich ddu/ vong [cm3 / vong ]; Nv_ hiéu suit [ % ]

6.3.1.3. Cong suit va mémen xoin

- Cong suit do bom cung cAp dugc tinh bing tich ciia Ivu lugng thyc t&€ Qr (I/ph) va ap suit
p (kG/cm?).

Orp
612n
- Néu dong cd dudc cung cAp mdt luu lugng Q, 1/ph thi van téc quay clia né dugc tinh theo
cong thuc:

N= kW

n=277v ,vg/ ph.
q

Trong d6:
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- Cong sudt ma 4p sudt diu cung cAp cho dong cd dugc tinh theo cong thifc:

:Q(pl -P,)
‘ 612
- Cong suit trén truc clia dong co:
o(p,—p,)
N=N,n=—"——"=—""n kW
o7 612 n

- Mdmen xodn trén truc dong cd:

=1,59 - s kW
, 6121 7 q(p,=py) 1.1,

N> Mvs Ne » Nu - hé 88 ¢6 ich clia bom, thé tich, co khi, thay luc.

p1.p2 — 4p suit & dudng vao va dudng ra; q lugng du tiéu thu trong mot vong quay
, Ivg.

6.3.2. Chon kich thuéc duong kinh 6ng din
Trong cdc hé truyén din thity lyc c6 dng ngidn (1/d <100, 1 va d 1a do dai va dudng
kinh &ng), van tdc¢ 16n nhat cda dong chdy thudng chon theo céc gid tri gidi han sau:

- O &ng hat: 0,5- 1,5 m/s
- G Sng nén: p<25 kG/cm? 3 m/s
p< 50 kG/cm? 4 m/s
p<100 kG/cm® 5m/s
p>150 kG/cm® 8 — 10 m/s
- O ong x4: 2 m/s

Trong cdc hé thiy luc c6 6ng dai (I/d>100) cdc gid tri nay dudc gidm khodng 30 —
50 %.
N6i chung nén chon van toc sao cho mat mat 4p suit trong 6ng din khong vugt qui 5 — 6%
4p sudtlam viéc.

DPé€ lva chon kich thu6c dudng kinh 6ng din, ta xudt phat tir phuong trinh lvu lugng
chdy qua 6ng dan.

qgr=A.v

Nhu vay kich thuéc dudng kinh dng dan 1a:

d=10.1/2'i [mm]
3zy

6.3.3. Ton that 4p sud't trong dng din, dng ndi
Tra & hinh 6.17
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Ap [bar]

=

08
08
0,7
08

0,5
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0,4

0,4
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0.4

0,07
0,06
0:05

i
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0,05

0,05

[ rTT .i_llllT-lJIl[in”llllll

0,01

0.02

8

8

Hinh 6.17 Tén thdt dp sudt duong ong

¢ [mm]

— 14

M&i lién hé gitra lvu lugng dudng 6ng va tdn thit 4p sudt clia van ti€t lvu thé hién &

hinh 6.18.
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— 100
: + 10 ' I
Qv 5 = E e L 3
(lit/phut] F E | & T
:':50 ‘ e 2‘ r 4
E 40 5 B
., ., A ~ I--30 -5 =
6.4. Tinh toan mojt so - : |
g < [ P L 4 =
mach dién hinh L 20 8 i
F L - -+ 10
I s L. 3 b
Vi du: . N ¢
. - 10 « £
Thyc hi€én lugng chay dao - 1.2 :

” N L, . A B - E 20
cia mdt mdy gia cOng g E s i
kim loai t8 hdp, trong 5 E 45
trudng hdp tadi trong - I o
khong d6i, ta dung hé - T b
thong dau ép nhu sau : ", o
(hinh 6.13). - T W
- Luc chay dao 16n nhAt: — 0.5 “F

4 -0, + 100 .

Prmax = 12000N. L1 :
-Lugng chay dao nhd ! 150
nhat: ‘ . . 5
Smin = Vmin = 20 mm/min 4
-Lugng chay dao 16n _f leg

A/. g 0 y . J_ 300
nhat: — 350 .
Smax = Vmax = 500 mm/min 0 . . e

max T Tmax N J Hinh 6.12 T6n thdt dp sudt van tiét luu
-Trong lugng ban mdy:

G =4000N.

-Hé s6 ma sdt séng trugt:  u=0,2.

Pay 13 hé thdng diu ép diéu chinh bing van ti€t luu. Luong dau chiy qua hé thong
dugc diéu chinh bing van tiét luu dit & dudng ra, va lugng dau tdi thi€u qua van tiét luu ta
chon la: 0,1 1/min.

Quin 17a chon phu thudc vao kha ning di diu tdi thi€u cla van tiét lvu dugc tinh toan theo
cong thic hay theo dic tinh ky thuit cia van.
Vi tri sO trén ta x4c dinh dugc cdc tiét dién 1am viéc cia pittong:

o]
F, :—Qmm :E:SOCm2
vmin 2
Ta thudng dung ti so ti€t dién giita pitdng va can:
F
i=—1=2
F2
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Suy ra: F; =2F, = 100cm?
T d6 ta c6 dudng kinh cta xylanh:

D:21/ﬂ:2‘/@=11,3z12cm
T V4

Vi dudng kinh cin ddy:

F-F
d=21/ L2 :2‘{5—0=7,9z8cm
pa ps

- Luu lugng ra khéi hé thong khi lam viéc v6i van tdc 16n nhat:

Qumax = F2.Vimax = 50.50 = 2,5.10° cm*/min = 2,5 1/min

Trén cd s6 Qmax va Qmin ta lra chon van tiét lvu. Nén chon van tiét Iuu 6 Qmax = 4+6 I/min.
- b€ ddm bao thyc hién luc chay dao 16n nhat khi gia cong vdi lugng chay dao 16n nhat,
khi tinh todn 4p suat can chd y dé€n van A, . P A, . P, o [T «—

dé tén that trong cdc co cau, thiét bi vlg F
dau ép.

- Tinh todn tn that 4p suit dva theo
cidc cong thic ton thit 4p sudt hoic
theo dd thi tdn that. - - Pdi vdi cédc
thi€t bi clia cdc nha sdn xuit bao gid
ciing di kém véi cac dudng dic tinh tén A B
tha't vé dp suat, luu lugng. T l M‘

T

- b6i véi van ddo chiéu 4 cta 2 vi tri &7
(4/2), tén that 4p sudt & clra vao ciling P
nhu & ctra ra c6 thé 14y Ap; = 0,15 bar. Po

- Ta chon chiéu dai 6ng din J dudng =
vao c6 chiéu dail; = Im va § dudng ra I\W

l, = 1 m v6i dudng kinh trong (Jam -]
viéc) clia dng ¢ = 6mm.

-Luu lugng can thi€t khi thuc hién
lugng chay dao 16n nhat:

Qi = F1.Vimax = 100.50 = 5.10°cm’/min =
51/min.

-Vé6i luu lugng Q; = 51/min, do dai l; =

Im, ta x4c dinh dudc ton tha't 4p sud't ciia 6ng din & dudng dau vao tir dd thi (hinh 6.11).
Apz = Aps = 1,25 bar.

- T8n that 4p sudt trén cdc 6ng ndi & dudng vio cling nhu dudng ra c6 thé 14y:

Aps4 = 0,3 bar.

- N&u nhu khongké tdn that 4p sudt trén dudng ra lip sau van ti€t luu ¢ thé 18y: ps = 0 va
van ti€t luu cAn ddm bdo 4p suat & dudng ra 1a 2 bar, do d6: ps = 2 bar.

- V§i cdc tri s6 trén ta tinh 4p sud't trong budng c6 ti€t dién F; 1a:

P2=ps+Ap1+ Aps+Aps=2+0,15+ 1,25+ 0,3=3,7 =4 bar
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- Luc ma sdt gitta séng trugt sinh ra do tdi ban mdy:

Prs = uG = 0,2.4000=800N.

- Hiéu 4p gifta hai budng xilanh cin phai thing Ivc chay dao va lyc ma sét, do dé phuong
trinh cin bing tinh hoc cta lyc tdc dung 1én pittdng:

P1F1 — Pmax — Pms — Pze =0

Suy ra : p; = 14,8 bar.

- N&u tinh d&€n cdc tdn that trén cdc dudng vao , thi 4p sudt can thi€t & cita ra ctia bom dau
la:

Po=pi1 + Api+ Ap2 + Aps = 16,5 bar.

- N&u tinh d&n tén tha't do bd loc gdy nén va ddm bdo dp sudt & dudng ra ta 13y po = 20 bar.
- N&u 14y van toc lui dao nhanh 13 vy = 5000 mm/min thi luu lugng cin thi€t d€ chay dao
nhanh la:

Qo = F2.vo = 50.500 =25.10° cm*/min = 251/min.

-Pay 12 Ivu lugng can thi€t 16n nhat nhat ma bom diu phai ddm bdo, do d6 né ciing 1a luu
lugng danh nghia cla bom, tic 1a:

Q = 25l/min.

- Van tran cAn phdi Iva chon loai ¢6 luu lugng 16n hon Q = 251/min. Do d6 chon loai ¢6 Q=
30-401/min.

- P& x4c dinh tdn that ddu ép, ta can biét lvu lugng cin thi€t khi thuc hién lugng chay dao
nhd nhat, tirc 12:

Quin = F1.Vmin = 100.2 = 200 cm*/min = 0,2 /min.

Khi thyc hién lugng chay dao nhd nhat, lugng diu qua van tran sé la:

Qi=Q - Qumin=25- 0,2 =24,8 I/min.

- Toan bo ning lugng clia luu lugng nay bi€n thanh nhiét, gdy nén tdn thit cong suat:

QP 24820
612 612
- N&u 13y tdng hiéu suit ctia bom diu 1a p = 0,7 thi cong sud't can thiét ciia dong cd dién
la:

=0,81kW

_0p, 2025
" 612n  612.0,7

LI6kW.
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BAI TAP CHUGONG 6

Bail:

Tinh todn hé thdng dau ép clia mdy mai. S6 dd nguyén 1y dugc mo td & hinh BT6.1.

Céc thong sd cia hé thdng dudc cho biét:

- Van toc dich chuyen 16n nhat cia ban may &H

mai:  Vpax = 2. 10*mm/min
- Van tdc dich chuyén nhd nhit cda ban mdy
mai: Vpin = 100 mm/min

- Khdi lugng ban mdy: G =300 kG
-Luc citlén nhat:  Pua = 1000 N
- Hé s6 ma sit: n=0.1

- Chiéu dai dng din tir van ddo chiéu dé&n xy
lanh 12 I, = 2 m, tr bom dau d€n van dido
chiéu 1, = 1 m, tir van dio chiéu dén van tiét
Iuu 13 =1m.

Bai 2:

Tinh todn hé thong ning xe 0 tO & cdc
tram bdo hanh, rira xe. S d6 nguyén ly dugc
mo td & hinh BT6.2.

Céc thong sd cia hé thdng dudc cho biét:

- Khéi lugng ctia xe: G=1000kG

- Van toc nang nhd nhdt: vy = 100
mm/min

- Van tdc nang 16n nhat: Vimax = 1200
mm/min

- Hanh trinh ning xe: L=1000mm
- Pudng kinh trong ctia xy lanh: D =250 mm
- Ti 86 F]/F2 =2
-Bé day ctia piston : H = 100 mm, chiéu dai
clia cAn piston : L = 1200 mm.

- Ban nang xe c6 khdi lugng G, = 160 kG.
- Hé s6 ma sat: u=0.1
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PHAN III

Chuong 7 — Thiét k¢’ mach diéu khién

PHAN TiCH VA THIET KE

CHUONG 7

THIET KE MACH PIEU KHIEN HE
THONG KHI NEN - THUY LUC

> Biéu di&n chifc niang ciia qua trinh
diéu khién
»  Biéu do trang thdi
»  Sodo chitc ndng
*  Luu do tién trinh

> Céc phuong phap diéu khién
*  Diéu khién tity chon
»  Diéu khién theo hanh trinh
»  Diéu khién theo thoi gian
" Piéu khién phéi hop

Thi&t k& mach diéu khié€n dién - thiy
- khi

*  Nguyén tdc thiét k&

*  Phdn tich va thiét ké

Thiét k&€ mach diéu khié€n biing lap
trinh

»  (Cong cu thiét k&

»  Viét chuong trinh diéu khién
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Trong k§ thuat di€u khién, c4dc hoat ddng clia cdc co cau trong hé thdng diéu khién
tu ddong déu xud't phat tir cdc phuong trinh chuyén dong dudc xay dung trén nguyén 1y 1am
viéc clia hé théng. Cdc phuong trinh nay 1a ham tich hgp nhitng gid tri clia tin hiéu vao va
tin hiéu ra va dudgc viét dusi dang cdc bién s6 clia dai s6 Bool.

Quad trinh dinh nghia tin hiéu vao ra ddy dd, tuan thi nguyén 1y hoat dong cta hé
thong d€ xay dung dugc cdc ham t&i wu, tic gidm thi€u dudc t6i da cac phan i logic trong
thi€t k& 1a mot nhiém vu quan trong trong k¥ thuat diéu khién.

Tuy theo miic d6 don gidn hay phifc tap clia hoat dong hé thdng ta c6 thé c6 it hay
nhiéu phuong trinh diéu khién.

Vidu: Co cAu mot diu khoan ty dong thily luc md t3 hinh 7.1, v6i yéu cAu k¥ thuit nhu
sau:

Pua chi ti€t can khoan vao vi tri can khoan, khi d6 ta 4n nit Start PB, dau khoan tinh ti€n
dé&n va khoan chi ti€t. Pat d&€n chiéu siu cin thiét (S2) dau khoan tu dong quay vé. Trong
qud trinh khoan néu xdy ra sy ¢d ta 4n niit Stop PB dau khoan ty dong lui vé.

o
StartPB 515 StooPB o lo o 2 52

Pdu dao khoan  Chi tiét khoan

A1 %§

B

P

ot

o7
Hinh 7.2 — Mach thiiy luc co cdu khoan

Hinh 7.1 — Co céu khoan

e Qua phan tich nguyén ly lam viéc ctia c¢d cau khoan ta thi€t k€ dudc mach dong luc
nhu hinh 7.2.
e Phuong trinh diéu khién dudc vi€t nhu sau:

K ={[(StartPB A S1) v K] A S2} A StopPB

e Phuong trinh tai:
1Y =K
Trong do: - ham K dugc xem la cudn diy cia relay mach dién.
- 1Y 1a cudn day ctia van dién tir thuy luc.
e Dua vao phuong trinh diéu khi€n va phuong trinh tdi, mach dién diéu khién dudc thiét
k& nhu hinh 7.3 va mach diéu khién bing thiiy luc hinh 7.4.
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Hinh 7.4 - Mach diéu khién béng thiiv luc

7.1. LY THUYET PAI SO BOOLE
7.1.1. cac phép bi€n d6i ham mét bién

+24

STARTPE
K

=1

STOFFE 1% [ )—ﬁ

PHUGNG TRINH MA CH PIEN MA CH LOGIC
= 0 —
AA0=0 s A A_| &0
Arl=A ,A A1 A&
ArA=A A A A T&A
AAA=0 __ /A A %: & —o
A=A A A—T1pJ1p—A

Av0=0 A 53
Vo= —‘:/J_ S 1 >1}—a
= A —
Avi=A —I:/l:l— A {511
AvA=A —E;A:I— O S
- = A
AvE=1 i+ e
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7.1.2. Céc luit co ban cia dai sé6 Boole
7.1.2.1. Luat hoan vi

PHUONG TRINH MACH PIEN MACH LOGIC
A —— & I
/A /B B —
AAB=BAA
__ /B /A K _ | &—
A A —
T+ s a1
AvB=BVvA
B P
—dﬁ—A A—2—

7.1.2.2. Luat két hgp

PHUONG TRINH MACH PIEN MACH LOGIC
A —
As_,B /C_ B &g |—
C
(AAB)AC =AAB A C) A
Ay B ,/C B — & —
c—L &
et B L1
>1 —
,C C
(AvB)vC =Av (B v C) /A A ¥
i B B——| |
-[;i-c o121

7.1.2.3. Luat phan phoi

PHUONG TRINH MACH PIEN MACH LOGIC
A Al | &1
_/B B >1 I
IV il

(AAB)V(AAC) = AABVCO)

A B — &
AT s

A
Al |=1H
_E;:Hf/(/j} B & —
- c| =1H
(AVB)A(AVC) =Av (BAC) A A ,
B— >1[
& o+ g
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7.1.2.3. Luat hap thu

PHUONG TRINH MA CH PIEN MACH LOGIC
A
T L7
Av(AAB) =A Ay_/B B &
A, A_ 1}—
A
A |
A & —
AAly - S
AAAVB) =A B —
Ay Arql—

7.1.2.4. Luét bu

PHUONG TRINH MACH PIEN MACH LOGIC
A
Goad | TR
_ A« B B & H
Av(AAB) =AvB A
>1 |—
Lk -
A, (A T
. e 4
AAAVB) =AAB B——
A/ /B A= & —
B_
7.1.2.5. Luat De Morgan
PHUONG TRINH MA CH PIEN MACH LOGIC
A& b
AAB =A v ]_3 B
A— 1 p—
B >1
A5 L
— — B -
AvB=AAB
A 1 pb—
B— 1 &

98



PIEU KHIEN KHI NEN & THUY LUC Chuiong 7 — Thiét k& mach diéu khién

Vidu: Bon gidn phuong trinh sau:
y=(A/\E3/\ D)\/(A/\i?/\ b)
Gidi:
Phuong trinh trén c6 chung tham s6 A4 A B. Theo luit phan phdi ta viét lai phuong trinh
trén nhu sau:

y=(AAB)A(Dv D)
Theo phép bi€n ddi ham 1 bién thi:
(Dv D)=1
Do do:
y=(AAB)Al=(4AA B)

Vidu: Don gidn phuong trinh sau:
yz(;lv BYA(Av B)
Gidi:
Theo luat phan phéi ta vi€t lai phuong trinh trén nhu sau:
y=(AA A)V (AAB)v (B A A)v (B A B)
Theo phép bi€n ddi ham 1 bién thi:
AAA=0 va BAB=B
Suy ra:
y=0\/(;4/\B)v(B/\A)\/B

y=(;1/\B)v(B/\A)vB

Vidu: Bon gidan phuong trinh sau:

y=(Av C)A(Bv D)
Gidi:

Theo luat De Morgan ta c6 thé viét lai nhu sau:

y=(;1v C)v (B\/l_))
Ciing theo luat De Morgan ta viét lai:
y=(AAC)v (BAD)
Theo phép bi€n ddi ham 1 bién thi:
A=Ava D=D
Do dé:
y=(AAC)v (BAD)
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IL. PHAN LOAI PHUGNG PHAP PIEU KHIEN
1. Piéu khién tiy chon

Piéu khién tiy thudc 1a diéu khién
thudng cdc tdc dong dugc thuc hién bing
tay hay bing chan. Trong diéu khi€n khi
nén — thiiy luc tily thudc tin hiéu dau vao
la cdc van tdc dong bing tay, ching kich
hoat cdc pit tong dich chuyén vé phia trudc
hoic trg vé vi tri ban dau theo mong mudn.

Hinh 7.5 m6 td mach dap don gidn
diéu khién tily chon. Gom mot van 4/3 c6 ,
nhd 2.6, mot phan o OR va 3 van tic dong 2,
tin hiéu bing tay.

TAt c4 nhitng diéu khién tiy thudc
doi hdéi van hanh cda con ngudi mdi trd Ap
nén hiéu luc. Biéu khién tuy thudc thich
hdp & bat ¢ ndi ddu ma ta khong quan tim
dén chu trinh lam viéc ty dong ctia hé
thong. N6i mot cich khac, diy 12 mot loai diéu khién phii hdp ddi véi nhitng hé thong hoat
dong don gidn, thi du nhu kep chit, ning chuyén, dinh vi..déng thdi né ciing 1a coi ngudn
ctia hé thong phic tap nita d6 1a chi tiét cAn thi€t cho su khdi dong hay ngitng khin cip tdc
dong trong cic mdy ty dong.

Hinh 7.5 diéu khién
tiy thuoc

2. Piéu khién theo hanh trinh

Trong mdt hé thong diéu khién theo hanh
trinh, hoat dong ciia cdc phan tif dua tin hiéu khéi
dong cdc co cAu chuyéu huéng hay van hanh cic
vong lip diéu khién khic dugc thuc hién bdi chinh
cdc phan tr chAp hanh.

Céc tin hiéu hanh trinh dugc kich truc ti€p
tr can pit tong & cudi clia mdi hanh trinh. Tuy
nhién d€ thuc hién nhirng nhi€ém vu hodc nhitng
yéu cau ndo d6, ta c6 bo tri cdc tin hiéu hanh trinh
& nhitng vi tri bat ky trén khodng chay cla pit

2
tong. Hinh 7.6 md tA mdt mach lam viéc dugc lip ':E[“

di lap lai. Ngay khi ngudn khi cung cip dugc mé . §5|3:'
bdi van 0.1, pit tdbng dugc khdi ddng qua lai trong 0.1 AP

xy lanh cho t6i khi ngudn khi cung cip dugc déng
lai. Van tdc dong con lin 1.1 va 1.2 dugc bo tri
nhu cdc hanh trinh d€ dua tin hiéu t&i van nhé trang thdi 4/2 1.3 khi cin pit tdbng cham vao
con ldn.

Hinh 7.6 Diéu khién theo hanh trinh
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3. Piéu khién theo thdi gian

biéu khién theo thdi gian 12 trang thdi diéu khién clia hé thdng tic dong chi phu
thudc vao dai lugng thdi gian clia cdc phan t dinh thdi. C4c phan ti dinh thdi c6 thé 1a

khi nén, dau ép hodc dién.

Hinh 7.7 m6 t4 hé thong ép
i hoi két nén. Khi nhan nit 4n S1
van ddo chiéu 1Y ddi vi tri, pittong
1A di 1én dé€ ép két n6n, déng thdi
dong dién vao phin t relay thgi
gian T1. Sau thdi gian t thi pittong
s& di xudng tr§ vé vi tri ban dau.
Hinh 7.8 13 ¢ ciu diéu khién dich
chuyén pittong khi nén dé diy cic
san pham theo nguyén ly thdi gian.
V6i cdc phan t thoi
gian si¥ dung ngudn ning
lugng Iwu chat thi chi

+24%

T

K1

1 k.1 T 1
I

J
g Hinh 7.7 Piéu khién theo thoi gian

* 20

hoat dong & hai vi tri
cudi clia xylanh khi nén.
Thoi gian tri hoan phu
thudc vao dd hi€u chinh
clia van ti€t luu.

4. Piéu khién phéi hop L%

r =" "—"—"[ "~ 1

DPiéu khién phdi
hgp 12 diéu khién phdi
cic diéu khién trén.

Hinh 7.9 12 md ta
mach diéu khién cia co
ciu ép phdi hop 3 thanh phin diéu khién:
tuy chon (2.3), hanh trinh (2.2) va thdi gian
(2.5). Binh thudng khi ciAp ngudén ning
lugng thi phan ti 2.5 xdc 1ap thdi gian va
sau thoi gian nay thi c6 dong ndng lugng
tao ra nhung né di qua cta xa cta 2.3
khong di 4p dé kich van 2.4. Ngudc lai
néu tdc dong 2.3 ma 2.5 chua xdc lap thi
dong ndng lugng dugc tao ra cling khong
kich cho van 2.4 hoat dong. Tin hi€u kich
van 2.4 dich chuyén véi diéu kién dong
thdi nit nhan 2.3 dudc tdc dong va sau thdi
gian xdc 1ap cda phan tir 2.5. Khi pittdong

Hinh 7.8 — Diéu khién theo thoi gian bang luu chdt khi nén

NI S .
Hinh 7.9 — Didi khién ép phdi hop
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ép dira va cham vao cong tic hanh trinh 1.2 thi van 2.4 bi kich ngudc lai va pittdng lai trd
vé vi tri ban dau.
5. Piéu khién theo chuong trinh citng

Ciac diéu khi€n mdy méc hoan toan ty dong dudc phan theo ¥ mudn va dugc chi
dinh theo cdc diéu khi€n chuong trinh hoic cdc diéu khi€n lién tuc. Ca hai hé thong c6
nhitng ich 10i va nhitng bat 10i. V§i diéu khi€n chuodng trinh, cdc tic dong dugc thi hanh
theo sy thoa thuin véi mot chuong trinh dinh nghia truGc. Thong thudng bd chuong trinh
bao gdm mot cdi truc dugc van hanh bing dién 1ip v6i mot s& cam (chi ti€t cam co khi)

Loy N

Pit tong cat

<0] Pit ton
- 0 Pit tong kep 9
Truc cam o] tai phoi
AX[ et
<‘=’> o ' iC 77
n

Banh cam
G:I X | M Pit tdng dap
Pit tong ddy

o) pS thép da cét
= X i
o

X

Pong co didu Hinh 7.10 — Piéu khién theo chuong trinh ciing
T khién déng bd

N
diéu khién mét s6 van 4 31 3 ﬁ 3.2 E:
tuong wng. Chuong : ]:F %
trinh dugc bién dich
bdi cdc cam dudc lip }'
dit chinh xdc va toc do ol
quay cua truc cam. =1 1> h
Hinh khai trién 7.10 3.8 Jj
md t& mot di€u khién
theo chuong trinh cirng
diéu khién mdy nong
diu cit 6ng nhya theo
kich thudc. Toc do cia
dong cd van hanh dong

L

N

2 7 Phoi thép cudn

3.4
T
3

kil
bo thich tng Vi =1
khodng thoi gian cuia o1 11°%3
modt chu ky lam viéc ‘l\
ddy di hoan tat trong Hinh 7.11 — Piéu khién tudn tu bdn tu dong
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mdt vong quay. Mdi xy lanh tic dong kép dugc di€u khi€n bdi van tic dong con lin 4/2
v6i 10 xo trd vé vi tri ban dau.

6. Piéu khién tuan tu
Co ban nhu phuong phap diéu khién phu thudc hanh trinh, diéu khién tudn ty bao gdm cic
phin tif chiic ning dinh thdi. Nguyén tic cia diéu khi€n tudn tu 12 hoat dong ciia phan ¥
truGe sé khdi tao hoat dong
phan t¢ k€& ti€p. Néu mot
hoat dong clia mot phan t¥
nao dé bi 16i du bat ky 1y do
gl gdy nén cdc phan ti ti€p
theo sau khong dugc khdi tao
va toan bd hé thong sé bi
ding.

Piéu khién tuin tu dugc thiét
k& cho cdc van hanh ty dong
hoic ban ty dong. Ban tu
dong khi tin hiéu khGi dong
phéi dudc tdc dong bing tay
cho mdi 1an chay.

Hinh 7.11 md td mach diéu

khién tuan ty ban ty dong. £

Hinh 7.12 md td mach diéu Hinh 7.12 — Mach diéu khién tudn ty ty dong
khién tudn tuv hoan toan tu

dong.

7.3. PHUONG PHAP THIET Kii MACH PIEU KHIEN

Mach diéu khién dudc xem nhu 13 mot qua tim ctia cia mot hé thong 1am viéc khi nén
va thily lyc. Do @6 nhiém vu thi€t k€ hoan chinh mdt mach diéu khién ddm bio dudc sy
ding ddn vé nguyén ly hoat dong, don gidn, tin cdy, 6n dinh va linh hoat 13 hé& sifc dugc
quan tAm. Mudn nhu vay, cd ban ta phai thyc hién trinh ty nhitng budc sau:
e Bibu dién so do chitc ndng ciia qud trinh diéu khién.
e Viét chuong trinh diéu khién ciia cdc budc lam viéc trong qud trinh.
e Xay dung mach diéu khién trén co sé ciia phuong trinh diéu khién.
7.3.1. Bi€u dién chifc niing ctia qua trinh diéu khién

Tuy thudc vao tinh ning 1am viéc clia hé thong ma trong mot hé thdng diéu khién

c6 thé c6 mot hay nhiéu mach diéu khi€n thuc hién cdc nhiém vu riéng biét. Mit khéc,
hiu hét trong cdc hé thong, cong nghé ty dong hién dai c6 su k&t hgp rat nhiéu cic co cau
chap hanh khdc nhau rat da dang: Co khi, khi nén, thiy luc, Pién... do d6 trong qué trinh
diéu khién, tat y&€u 12 nhiéu hé thdng diéu khién dudc k&t hgp v6i nhau, vi du: diéu khién
khi nén két hgp véi dién, thiy luc, diéu khién theo chuong trinh PLC, may tinh..D€ don
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gidn qud trinh diéu khién ciing nhu t6i vu va don gidn thi€t k€ ta phai thuc hién nhiém vu
bi€u dién chic ning clia qud trinh diéu khi€n ddy di va hoan chinh nhat.

7.3.1.1. Bi€u d6 trang thai

7.3.1.1.1. Ki hiéu

Céc ki hiéu bi€u dién bi€u d6 trang thdi cia qua trinh diéu khién dugc md t3 hinh 7.13.

Céng tdc ngdt liic nguy hiém Phan tit dp sudt

Niit dong

Phdn tik thoi gian

Niit déng va ngdt
Nuit ngdt Tin hiéu ré nhdnh
Cong tdc chuyén mach
Lién két OR
Nuit tw dong

Niit 6n Lién két AND

Dben bdo hiéu

ROOWOOB®

Tin hiéu tdc dong bing co

Niit dn tdc dong dong thoi Lién k&t OR c6 1 nhdnh phii

S e T

Hinh 7.13 — K7 hiéu biéu dién biéu do trang thdi

7.3.1.1.2. Thi€'t k& bi€u d6 trang thai

Bi€u db trang thdi bi€u dién cdc trang thdi hoat dong cla cdc phan tif trong hé
thong, mdi lién hé giita cac phin t¥ va trinh ty chuyén mach cta cdc phan ti. Do d6 né
dugc xem nhu 13 co s thé hién nguyén 1y hoat dong clia mot hé thong.

Truc tung ctia bi€u dd trang thdi 12 bi€u dién trang th4i ( hanh trinh chuyén dong,
4p suit, géc quay,...). Truc hoanh bi€u dién cic budc thyc hién hoic 1 thdi gian hanh trinh.
Hanh trinh 1am viéc dugc chia thanh nhiéu budc. Sy thay ddi trang thai cac budc dugc biéu
dién biing cic dudng nét ddm. Sy lién két cdc tin hiéu dudc thé hién biing cdc nét nhd va
chiéu tdc dong dugc bi€u dién bing miii tén.

Vi du: thiét ké biéu do trang thdi ciia quy trinh diéu khién sau:

Xy lanh tic dung kép 1A din huéng cdc phdi cuc tron d€n mot khau lam viéc k&
ti€p. O hai phfa ddu va cudi hanh trinh ¢6 gdn 2 cif hanh trinh 1S2 va 1S3. Pittong dich
chuyén ddy phdi(hanh trinh di) khi ddng thdi 1S2 va nit nhan 1S1 dudc tic dong. Thoi
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gian clia hanh trinh di 12 t; = 0.6 s, thdi gian hanh trinh vé 13 t, = 0.4 s, thdi gian pittdng luu
trd tai vi tri 1S3 14 t3 =1 s.

[1va] [1v]

0zs . _
1 1 4
1A
1] 52 :// 182
% Fa %

7.3.1.2. S¢ @6 chitc ning

7.3.1.2.1. Ki hiéu

So dd chiic ning bao gdm cdc 1énh va cdc budc thuc hién. Cdc bude thuc hién dugc ki hiéu
theo s& thit t va cdc 1énh gom tén loai, loai 1énh va vi tri ngit clia 1énh (hinh 7.5).

| | ___ Tin hiéu vio thi
A Budc thuc hién

n-1 — Tin hi€u vao thd hai
B Tén budGc thuc |
n | |Ténlénh| ,
I I
* Loailénh Vi tri ngdtlénh
n+1

Hinh 7.14 - Ki hiéu cdc budc va lénh thuc hién

7.3.1.2.2. Thi€t k& s¢ d6 chifc niing
Hinh 7.15 md td nguyén ly lam viéc ciia may khoan nhu sau:
Hinh 7.16 So @6 mach diéu khién khi nén.

105



PIEU KHIEN KHI NEN & THUY LUC Chuiong 7 — Thiét k& mach diéu khién

2.0

a. So dé nguyén ly
Budc thyc hién

1 2 3 4
|

Piston 1.0

2

i
A

Piston 2.0

S = O =

WS ERY,

3

3 1

b. Biéu do trang thdi

Hinh 7.15 — Nguyén Iy lam
viéc

Hinh 7.16 - So do mach khi nén

7.3.1.3. Luu d6 ti€n trinh
7.3.1.3.1. Ki hié¢u
Luu d6 ti€n trinh 13 gidi thuit (thut todn) cia mot qud trinh diéu khi€n. Thé hién
cdc trinh ty hoat ddng, nhitng tin hiéu tdic dong 4nh hudng d&€n hé thong diéu khién.
Cac ki hiéu va thd tu vi tri dugc mo ta & hinh 7.9

Lénh thao tdc Chiéu tdc dung

<> Ré nhdnh

Chuong trinh con

Hop nhdanh

Ré nhdnh

Vi tri chuyén tiép

w Lénh thao tdc bdng tay
©Bcft dau & két thiic qud trinh

Nhap, xudt dit liéu |: Ghi chii

0¥+

Hinh 7.17 - Ki hiéu biéu dién luu dé tién trinh
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7.3.1.3.2. Thiét ké& luu do tién trinh
Nguyén tic hoat dong ctia mach diéu khién & hinh 7.10 dugc thuc hién nhu sau:

1S3 [1a| [1s2] |1?1I
——1 |
9—&_L"—€| _I_

Hinh 7.18 - Nguyén Ii hoat déng ciia mach diéu khién

- Buéc thuc hién thit nhat:
Khi pittdong & vi tri ban dau (1S2 =1, 1S3=0) nit nhan khdi dong 1S1 tic dong pittdong di ra
(1A+).
- Budc thuc hién thit hai:
Khi pittdng di d&€n cudi hanh trinh cham cong tic 152, pittdng s& lui vé (1A-).
- Budc thuc hién thit ba:
Tai vi tri ban dau pittdng cham cong tic 1S2, qud trinh diéu khién két thic.
Qud trinh diéu khién duoc viét nhu sau:
- Budc thuc hién thit nhat:
ISIALIS2A1S3=1A+ — 1S3
- Budc thyc hién thit hai:
1S3=1A- —» 1S2
- Budc thuc hién thit ba:
1S2 = két thic qud trinh

Khdi dong

Hinh 7.19 - Luu dé tién trinh diéu khién
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7.3.2. Vi€t phuong trinh diéu khi€n ciia hoat dong hé thong

- Dyra vao bi€u d@6 trang thdi hoat dong theo thdi gian clia qué trinh 1am viéc hé thdng, dua
vio 1y thuyét dai sd Boole va cdc phan tif c6 chiic ning nhé trang thdi ta c¢6 thé viét ra
dugc cdc phuong trinh cic budc diéu khién clia qué trinh.

- Ta c6 thé t3i uu cdc phuodng trinh diéu khién dé tdi mitc chita it tham s6 bi€n vao ra cang
it @€ don gidn mach diéu diéu khién va gidm ton kém vé st dung cdc phan tir khong can
thiét.

Quy trinh diéu khién piston d€ nén i, io $1
chit cdc ba dau thanh cdc khoi banh i =0

dugc mo tad & hinh 7.20. Tai céc vi tri

So, S1 vd S ¢6 cdc cong tic hanh DT So Vi giVess
trinh tudng ¥ng Xo, X; v x,. Nt nhéfn gﬁ}l EE}I o

thi'c hién hanh trinh ép 1a S,. Pau i 3

tién piston chay véi tdc do v; trong

doan hanh trinh khong ép SoSi, va s& 4 L X EX i 4 X EX ¢
chay ch@m vdi v, trong hanh trinh ép %1 ¥l1 1 vz 2 iy 9 22
S1S,. Gip S, piston sé& gidt lui vé vdi F |__|T F |__|T
van toc 16n nhat v3 va két thic chu *

kS’ ép tai So. (chu )’/Z V3> V> Vo). P

Vé6i nguyén 1y hoat ddng cua quy p

trinh ép ta xay dung dugc sd d6 mach i T

dong luc nhu sau: ,
Hinh 7.20 — H¢ thong ép ba ddu

Budc 0-1
Tai vi tri khéi ddu ctia buée J — 1,
khi dong thdi Sy bi tic dong va niit O . o
AN O . S Budc thuc hién

Sp dugc nhan thi thyc hién budc 0 P S

P N c A N ; X 2
-1, tu’c. }a A+ thl.l'? hlcn.?Va,no VEAl,Il q S1| I 5 3= k&t thic
thuc hién sau khi ta tha nuit nhan 1
diéu nay phdi nhé trang thdi cda Piston 1A
A+. 0
Phuong trinh vi€t nhu sau: So So

K,=[(S,AS))VK]AS,
Buoc 1-2
- Tai vi tri 1, tin hiéu S; tdc dong két thic
budc 0-1 va thyc hién bude 1-2, ciing Ia ? lanh — ‘S“ ‘S“ g' Isq
A+ nhung van toc v;. Khi thyc hién 1-2 ong tac hanh trin 4 . 2 ¢
Nam cham dién 1Y1 | 2Y1 1Y2 | 2Y2

thi S; s& thoi tdc dong, van thuc hién A+
tic 1a phai nhé trang thdi nay.
- Phuong trinh vi€t nhu sau:
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K, =[(S, vK)AS,InK,
Budc 2-3
- Khi piston gip S, thi k&t thic budce 1-2 va thuc hién budc giat lui 2-3 (A-) va két thic tai
So. Khi thyc hién budc 2-3 thi S, thdi tdc dong nhung A- van hoat dong, tic phdi c6 nhd
trang thdi ctia nd.
- Phuong trinh dugc vi€t nhu sau:

K,=(§, vK,)AS,
7.3.3. Vé s¢ @6 mach diéu khién
- Mach diéu khién 12 t6 hop cdc ting. TAng la t& hop clia cdc phan ti¥ logic dién theo cic
phuong trinh diéu khién da viét dudc & trén.
- M&i phuong trinh diéu khién c6 thé xem nhu 12 mot ting. Trong d6 K, 1a ham cida cic
tang va dudc gan cho cdc diu ra cong suit clia cdc van diéu khién.

+28
L g » » L g
;ﬂ:\T KDY, 51 T K1 T szﬁﬂT KD K1 K2

=0

2 .
n

s0 77
=Y ;; -
Tang 1 Tang 2 Tang3 1y1[7 }—$ 2v1 [ }—$ 1v2[ 7 % 2v2[ }—$
kI K1 K2
v
o . . .

7.3.4. Vidu

Mot thanh han nhiét dién dugc ép vao
mdt tréng tron xoay dudc lam mdt bing
xy lanh khi nén tic dong kép (1A) va han

tAim plastic thanh cdc 6ng, hinh 7.21.
Hanh trinh dudi ra dugc kich bing mot nit
nhan 1S1. Hanh trinh dudi vdi 4p suat la 4
bar va khi 1S4 dugc tic dong thi bit ddu
ép cho t6i 4p suat ép ting dén 8 bar thi
piston gidt vé. Giap 1S3 thi piston ding
lai, sau 2 gidy thi chu ky ép mdi lai bit
déu. Trong mach st dung van 5/2/2 coil.
X4y dung mach diéu khién clia cd ciu
han nhiét di€n.

Giai:

e Biéu dd trang thdi dudc mo ta hinh 7.22.
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15'3 '154
1 1
———rm
Xy lanh A+ A+ A- 0 A+
pmh . Cong tic hanhtrinh | 1S3 | 1S4 |p 1S3 |t
—£ - Nam chim dién 1YL, [ 1Yl |[1Y2 |0 1Y1,
5 . 2Y1 2Y1
=Jya
.
A B = 181
il DG vt [T
1%1 IR 12 o |y
T B

i | T

* Vi€t phuong trinh diéu khién

Vi hoat dong clia hé thong dudc thuc hién lién tuc, do vay trang thdi nhan clia 1S1 tai (1)
dudgc duy tri trong sudt qud trinh.

K,=(1S1vK,)

Buoc 1-2

K, =[ISIA1S3)v K,]A P

K,=K, A154

1Y1 =K,

2Y1 =K,

Buéc 2-3

Ki=pvK,)n 183

1Y2=K;

Buiéc 3-1 Thuc hién chu ky mdi ké tiép sau khodng thoi gian tri hodn t.
K,=183AtAK,

K,=(K,vK))

Ta c6 thé st dung luat k&t hgp dé toi vu cc ting & budc 1-2 va 3-1.

* Xay dung mach dién diéu khién

Cin cif vao sd phuong trinh & trén ta c6 s tang tuong tng. Mach dudc thé hién dudi day:
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+24%
o

151 B, it T1S4IV PE, K3 15“311‘ ol J K1 T K2 K3

W1|__/j—$ 21 Wzm

7.4. PIEU KHIEN BANG LAP TRINH

- Trén day, ching ta di s dung 1y thuyét dai s6 Boole, cic phin ti nhd d€ t6 hdp thanh
cdc phuong trinh diéu khién va st dung cdc luat logic dé€ t&i uu chiing. Budc k& ti€p méi
ti€n hanh xdy dung mach diéu khién trén td hop di t8i uu dugc.

- Vi phuong thitc nay s& gip nhi€u khé khin ddi v6i nhitng hé thdng c6 qué trinh hoat
dong phic tap, hé thong ddi hdi phai thay ddi cdc thong s6 1am viéc thudng xuyén, khé
khin khi bdo tri, sita chita hoic cdi ti€n, ning cdp dé phit hop vdi nhu ciu. Mic khic
phuong thiic nay t6n kém chi phi, khong gian va tinh an toan, 6n dinh 1am viéc rat thap
dnh hudng ri't 16n d&€n hiéu qué sdn xuit.

- P& gidi quyét nhitng han ché clia phuong thifc nay ngudi ta da st dung cdc bo diéu khién
c6 kha ning lap trinh thay th€ hoan toan cho cdc mach diéu khién trén tao ra mot sy linh
hoat mém déo tir y tudng d&€n hoan thién mach.

- St dung bd diéu khién 14p trinh, ching ta khong cdn quan tAm dé&n bin chit cda sy ndi
mach do diéu nay dugc gidi quyét bing chuong trinh.

- Chuong trinh c6 thé viét dudi dang ngdn ngit STL, LADDER, FBD. Trong phan nay tic
gid st dung ngdn ngit don gidn LADDER d€ mo td va lap trinh cdc hoat dong clia hé
thdng.

7.4.1. Mot s6 1énh co ban vi€t chuong trinh

STT Lénh Ki hiéu Toan hang Loai dir liéu
1 Ti€p di€m thudng kit LQ,M, SM, T,C,V, |Bool

hd — thuong dong S,L

fait

=

4 11 L
T T T T

2 Ti€p di€m canh
duong — canh 4m

LQ,M SM, T,C,V, | Bool
S,L

=
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STT Lénh Ki hiéu Toan hang Loai dit liéu
3 NhG bit — xda bit it LQ M, SM, T,C,V,S, | Bool
) |,
M
it
— g )
4 Gédn ngo ra it LQ,.M,SM, T,C, V, S, | Bool
—{ ) |L
5 | Phii dinh bit —Juorj— | LQM.SM,T.C. V.S, | Bool
L
6 M@ tré theo thdi _ Tmmu Txxx: Constant Word
gian ] IN:L,Q,M, SM, T,C, | Bool
drt V.S, L
7 TAt tré theo thdi T Txxx: Constant Word
gian T ™ |IN:1,Q,M,SM,T,C, | Bool
i V,S,L
8 Sosanh ==, <>, M1 IW, QW, MW, SW, int
=> <=, >, <256 — =~ |smw, T, C, vw,Lw,
nguyén 2 AIW, AC, Constant,
*VD, *LD,*AC
9 Cong va trir 2 s6 ADD_| IW, QW, MW, SW, Int
nguyén —en enol~ | SMW, T, C, VW, LW,
7 ::; ouTE AIW, AC, Constant,
*VD, *LD,*AC
SUB_|
= EHN ENO}=—
= N1 OUT =
- |H2Z
10 | Nhan va chia 2 s6 YT IW, QW, MW, SW, Int
nguyén —EN ENO[— SMW, T, C, VW, LW,
=™ PUTE | AIW, AC, Constant,
= *VD, *LD,*AC
oiv_|
= EN EHNO =
=] N1 OUT ==
= |HZ
11 | Pé&mlén Gk PV:VW, IW, QW, MW, | Int
. g” e SMVW, LW, AIW, AC,
i T, C, Constant, *VD,
*AC, *LD, SW
CU,R: power flow Bool
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7.4.2. Vi€t chuong trinh cho mach diéu khién

STT

Lénh

Ki hiéu

Toan hang

Loai dit liéu

12

D&m xudng

o

co CTD
LD
Py

PV:VW, IW, QW,
MW, SMW, LW,
AIW, AC, T, C,
Constant, *VD, *AC,
*LD, SW

CD,LD: power flow

int

Bool

Vidu: Mdy ddp dau phéi thép tu dpng trong ddy chuyén sdn xudt tru dién bé tong tién dp.

Téc dong tin hiéu khdi dong ( niit nhan PB start) pit tdng kep chit dich chuyén tir vi tri
A dé&n B thuc hién kep chit phoi, lic ndy LS2 dugc tdc dong va pit tong dap dich
chuyén tir vi tri C d&€n D dé€ dap dinh hinh phoi ( theo hinh dang khudn) lic nay LS4 tdc
dong 1am cho pit tong dap Iui vé C va LS3 tdc dong. LS3 tic dong lam cho pit tdng kep

dich chuyén tir B vé A va LS1 tdc dong dirng qu4 trinh dap (Hinh 5).

Chii Y: PLC chi nhdn tin hiéu tit PB Start khi dong thoi LS1 va LS3 bi tdc dong.

PB start

a0l §7]

100%
oty |
T Stamped piston
- 0—LS3(C)
(A)  (B) S
. LSI LS2
Clamped pistan i
o——LS4 (D)
e
7

100%

&
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Clamp_Process

Hetwork 1 Start Clamp process
Start_PB Lz1 L=3 Stop_PB 0.0
| | | | | | | [ | | [ |
| | | | | | | | | |
Clamp_Process
| |
| |
Symkboal Addresz Comment
Clamp_Process a0.an
L31 10.2
L=3 10.4
Start_PB 10.0
Stop_PB 10.1
Hetwork 2 Start and stop stamp process
L=2 Stop_PB L=4 Stamp_Process
| | | | | | | | r
I I P N I { )
Stamp_Proceszs
| |
| |
Syvmnbol Addrezzs Comment
L=2 105
L4 105
Stamp_Process a0
Stop_PH 104
Hetwork 3 Stop clamp process
L=3 w00
| | | | r
1 1 P { )
Symbal Address Comment
L=3 0.4

¢ 2
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BAI TAP CHUONG 7

Bai 1:
Thié&t k€ mach ép gia nhiét ty dong v6i yéu cau k§ thuit nhu sau:

Khi niit nhan S1 dugc tdc dong thi pittdng ép di xuéng va cham vao cong tic hanh
trinh S2 thi bit dau gia nhiét véSi thdi gian t. Sau d6 trd vé vi tri ban diu va cham vao cong
tdc hanh trinh S3 thi qué trinh ti€p tuc lai tir diu. Trong qu4 trinh thyc hién n€u nhan nit
S4 thi pittdng s& quay vé vi tri ban dau.

Bai 2:
Thiét k&€ mach thdy lyc diéu khi€n mdy dap khudn kim loai (hinh g

BT7.1), v6i yéu cau k¥ thuat sau: Lic ddu, dau dap & vi tri chs (S1),

khi dua chi ti€t cAn ddp vao ta 4n nit S3, dau dap tinh ti€n di xudéng va 5
dap chi ti€t, khi S2 bi tdc dong thi dau dap quay vé. Trong qud trinh gia  s1— ’i
cong néu x4y ra su ¢d, an nit S4 dau dap sé & lai vi tri do.

S2—

Bai 3: Thié&t bi ldp rap cé a6 doi Ef
Thiét k€ mach diéu khién thiy luc clia cd cdu diung dé€ 1dp rdp ¢6 40  Hinh BT7.1
dodi, véi yéu cAu ky thuat nhu sau:

Pua chi ti€t can 1dp vao vi tri 1dp, 4n niit S1 cd ciu tinh ti€n xudng 1ip va ép chit
chi ti€t d€n khi dd 4p suat 20 bar, dén H sdng, thi cd cAu tu quay vé. N&u trong qud trinh
gia cong xay ra sy cO thi 4n niit S2 c¢d cAu quay vé vi tri ban diu.

Bai 4: Co ciu cAp phoi theo kién
Thi€t k&€ mach di€¢u khién thiy lIuc cAp phdi theo khdi kién nhiéu sdn pham, véi yéu ciu
k¥ thuat sau:

Nhan niit 1S co ciu ddy phoi hoat dong tir vi tri gidi han S1 d€n gi6i han S2 dé ddy
san pham. Khi cong tic S2 tic dong thi pittdng day trd vé vi tri ban dau va thuc hién ti€p
lan d4dy mdi. P4y ding 12 phoi thi ngitng & vi tri ban diu. Trong qué trinh ddy phdi c6 van
dé thi nhan nut 2S va trd vé vi tri ban dau.

Bai S:.

Hé thong van chuyén cdc sdn phdm bing cic bing tii con lin dugc md td nhu hinh BT7.2.
Hai bing tdi chuyén dong vudng géc vdi nhau theo truc X va Y. Nguyén Iy lam viéc dudc
mo ta nhu bi€u dd trang thai. Hay thi€t k€ mach dong luc thiy luc va mach diéu khién.
Trong d6: 1S1, 1S2, 2S1, 2S2 1a cdc cong tic gidi hanh trinh; S1 13 nit nhan kh&i dong hé
thdng.
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[152] (2] [281] [2=2]
| 1 1 1
| I
BT7.2b
182

1
1A g / 181

0

282

2A !

0 1S2

BT7.2a BT7.2¢ Bi€u db trang th4i

Bai 6:

Co ciu ép thily luc mo6 td nhu hinh BT7.3 va biéu d6 trang thai BT7.4. Trong qud trinh
chay néu tdc dong S2 thi dirng co cAu. N€u S1 dugc tdc dong thi cd ciu lai hoat dong ti€p
tuc.

Hiy thi€t k€ mach dong luc thiiy luc, viét phuong trinh diéu khién va thi€t k& mach
dién diéu khién.
Trong d6: 1S1, 1S2 1a cdc cdng tic gidi hanh trinh; p 1a cong tic 4p sudt; T 1a cong tic thdi
gian.

p =40 bar t=4s

] [181] [|182] l
] | |
1 1 | x
| | Két thiic
1A
’ 0
BT7.3 - Co cdu thity luc 1S2

@ 151

BT7.4 - Bié¢u do trang thdi

Bai 7:
Hé thong ép thiy luc dude dung d€ 14p rdp cdc chi ti€t thanh sdn phim dugc mo td nhu
hinh BT7.5. Khi nhan nit khéi dong S1 thi pittdong ép thuc hién 1dp rdp chi ti€t cho dén 4p
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sudt dat d&€n 3Mpa thi pittong trd vé vi tri ban dau gip 1S1 thi dirng. Trong qué trinh ép
hoic tré vé néu niit Stop (S2) dugc nhan thi pit tong dirng lai. N&u S1 lai dugc nhan thi pit
tong sé& ti€p tuc hanh trinh con lai. Hiy thi€t k€ mach dong luc, viét phuong trinh diéu
khién va vé so dd mach dién.

p =3 Mpa
(] 1 '! -  ihi
1A Két thiic
] |
: 0
| | @ 181
a) Co cdu ép thiiy lyc b) Biéu do trang thdi

BT7.5

RO E S E IR IE IS TCHTHE HEHE TS
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