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BAI: 1. COSOLY THUYET VE KHI NEN.

Thoi gian: 4 gio
Muc tiéu:
- Trinh bay dwoc cdc khdi niém va ddc diém hé truyén dong bang khi nén.
- Phan tich duoc cac dai lwong dac trung cua khi nén va ung dung cua chung trong céng
nghiép.
- Rén luyén tinh chu dong, nghiém tiic trong hoc tdp va trong coéng viéc.

1. Sw phat trién ctia ky thuat khi nén

Ung dung khi nén da c6 tir thoi trudc Cong Nguyeén, tuy nhién sy phat trién cua khoa hoc
ky thuat thoi d6 khong dong b, nhat 1a su két hop cac kién thirc vé co hoc, vat ly, vat liéu ..
con thiéu, cho nén pham vi &ng dung cua khi nén con rat han ché.

Maii dén thé ky thir 19, cAc may méc thiét bi sir dung ning luong khi nén lan luot duoc
phat minh. Véi sy phat trién manh mé cua nang luong dién, vai trd st dung niang luong bang
khi nén bi giam dan. Tuy nhién, viéc sir dung ning luong bang khi nén van déng mét vai trd
cot yéu ¢ nhimg linh vuc ma khi sir dung dién s& khong an toan. Khi nén duoc sir dung &
nhitng dung cu nhé nhung truyén déng vai van téc 16n nhu: bua hoi, dung cu dap, tan dinh. ..
nhat 1a cac dung cu, do ga kep chit trong cac may.

Sau chién tranh thé gioi tha hai, viéc (ing dung nang luong bang khi nén trong k§y thuat
diéu khién phat trién kha manh m&. Nhiing dung cu, thiét bi, phan ta khi nén méi duoc séang
ché va tng dung vao nhiéu linh vuc khac nhau. Su két hop khi nén véi dién - dién tir s& quyét
dinh cho sy phat trién cua ky thuat diéu khién trong twrong lai.

2. Kha nang ing dung cua khi nén
2.1. Trong linh vuc diéu khién

Nhitng nim 50 va 60 cua thé ky 20 1a giai doan k¥ thuat ty dong hda qué trinh san xuat
phat trién manh mé. Ky thuat diéu khién bang khi nén dugc phét trién rong rai va da dang
trong nhiéu linh vuc khac nhau. Chi riéng & Cong Hoa Lién Bang Puc di c6 60 hang chuyén
san xuat cac phan tir diéu khién bang khi nén.

Hé thong diéu khién bang khi nén dugc str dung & nhiing linh vuc ma ¢ d6 hay xay ra
nhitng vu nd nguy hiém nhu cac thiét bi phun son, cac loai dd ga kep cac chi tiét nhua, chat
déo hodc cac linh vuc san xuat thiét bi dién ta, vi diéu kién vé sinh méi truong rat tét va an
toan cao. Ngoai ra, hé thdng diéu khién bang khi nén con duoc sir dung trong céc day chuyén
rra ty dong, trong céc thiét bi van chuyén va kiém tra cuaa thiét bi 10 hoi, thiét bi ma dién,
dong goi, bao bi va trong cong nghiép hoa chit.

2.2. Trong cac hé thong truyén dong

- C4c dung cy, thiét bi may va dap: Cac thiét bi, may moc trong linh virc khai thac nhu:
khai thac d4, khai thac than, trong cac cong trinh xay dyng nhu: xay dung ham mo, duong
ham.

-Truyén dong quay:

Truyén dong dong co quay véi cong suat I6n bing ning lugng khi nén gia thanh rat cao.
Néu so sanh gia thanh tiéu thy dién ciia mot dong co quay bang niang lugng khi nén va mot
dong co dién co cling cong suat, thi gia thanh tiéu thu dién caa mot dong co quay bang nang
lwong khi nén cao hon 10 dén 15 lan so véi dong co dién. Nhung nguoc lai thé tich va trong
luong nho hon 30% so v&i dong co dién cd cing cong suat.
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Nhitng dung cu van vit, may khoan, cong suat khoang 3,5 kW, may mai, cong suat
khoang 2,5 kW ciing nhu nhirng may mai véi céng SUat nho, nhung véi sb vong quay cao
khoang 100.000 v/ph thi kha ning str dung dong co truyén dong bang khi nén Ia phu hop.

- Truyén dong thang Van dung truyén dong bang ap suat khi nén cho truyén dong thang
trong cac dung cu, d6 gé kep chi tiét, trong cac thiét bj dong goi, trong cac loai may gia cong
g6, trong céc thiét bj 1am lanh ciing nhu trong hé thong phanh hdm cua 6to.

- Trong cac hé thdng do va kiém tra.

3. Mot s6 diic diém ciia h¢ truyén dong bing khi nén

- Vé sé lwong: ¢6 san & khap moi noi nén c6 thé sir dung véi sb luong vo han.

- Vé van chuyén: khi nén cé thé van chuyen dé dang trong céc duong ong, véi mot khoang
cach nhat dinh. Cac duong ong dan vé khong can thiét vi khi nén sau khi sir dung sé duoc
cho thoat ra ngoai moi truong sau khi da thuc hién xong cong tac.

- Vé heu triv: may nén khi khong nhat thict phai hoat dong lién tuc. Khi nén c6 the dugc
luu trlr trong cac binh chira @€ cung cap khi can thiét.

- Vé nhiét d¢: khi nén it thay doi theo nhiét do.

- Vé phong chong chéy no: khdng mot nguy co nao gay chay boi khi nén, nén khong mat
chi phi cho viéc phong chong chay. Khong khi nén thuong hoat dong véi ap suat khoang 6
bar nén viéc phong no6 khéng qué phuc tap.

- Veé tinh v¢ sinh: khi nén duoc sir dung trong céc thiét bi déu duoc loc cac bui ban, tap
chat hay nudc nén thuong sach, khong mot nguy co nao vé mat vé sinh. Tinh chat nay rat
quan trong trong cac nganh cong nghiép dac biét nhu: thuc pham, vai soi, [am san va thuoc
da.

- Vé cau tgo thiét bj: don gian nén ré hon cac thiét bi tw dong khéc.

- Vé van toc: khi nén 1a mot dong chay ¢6 lwu toc Ién cho phép dat duoc toc d cao (van
toc lam viéc trong cac xy - lanh thuong tir 1 - 2 m/s).

- Vé tinh dieu chinh: van toc va p luc cua nhiing thiét bj cong tac bang khi nén dugc diéu
chinh mét cach vo cap.

- Vé sir qué tdi: cac cdng cu va céc thiét bi duoc khi nén dam nhan tai trong cho dén khi
chuing dung hoan toan cho nén sé€ khdng xay ra qua tai.

4. Uu nhuge diém ciia h¢ thong truyén dong bing khi nén
4.1. Uu diém

- Do kha nang chiu nén (dan héi) I6n cua khéng khi, cho nén c6 thé trich chia dé dang.
Nhu vay, cé kha nang (rng dung d¢é thanh lap mot tram trich chra khi nén.

- C6 khad nang tr}lyén ning luong xa, boi vi @6 nhét dong hoc cua khi nén nho va ton that
ap suat trén duong ong nho.

- Puong dan khi nén thai ra khéng can thiét.

- Chi phi thap dé thiét lap mot hé théng truyen dong bang khi nén, bai vi phan 16n trong
cac xi nghiép hé théng duong dan khi nén da co san.

- Hé thdng phong ngtra &p suat gisi han dwoc bao dam.

4.2. Nhuoe diém

- Lyc truyén tai thap.

- Khi tai trong trong hé théng thay ddi thi van tdc ciing thay ddi. Bai vi khd néng dan ‘héi
caa khi nén I6n, cho nén khéng thé thuc hién dugc nhirng chuyén dong thang hoac quay deéu.

- Dong khi nén thoét ra & duong dan gay ra tiéng on.
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Hién nay, trong linh vyc diéu khién, nguoi ta thuong két hop hé thdng diéu khién bang
khi nén véi dién hodc dién tir. Cho nén rat kho xac dinh mot cach chinh xac, 6 rang uu
nhugc diém cua tirng hé thong dicu khién.

Tuy nhién, c6 thé so sinh mot s6 khia canh, dac tinh cia truyén dong bang khi nén ddi véi
truyén dong bang co, bang dién.

Bdng 1.1. Pham vi tng dung caa cac hé thong diéu khién

STT Truwong hep &ng dung K b-K b-C b C TL

1. | Truyén dong quay véi cong suat > 2kW m 6 3 6|6 | ®

1.1 | Truyén dong quay véi cong suat < 2 kKW ® 6 3 6|6 | ®

1.2 | Sb vong quay > 10.000 v/ph 3 6 ® 6 | 6 6
Truyén dong thang, quang dudng < 200 mm, tai

2 | trong < 20kN H 6 ® | 663
Truyén dong thang, quang dudng < 500 mm, tai

2.1 trong < 20kN H 6 ® 616 ®

Truyén dong thing, quang dudng>500 mm, tai

2.2 trong < 6 kN 3 6 ® 6 6 X

3. | Diéu khién nhiéu hon 10 tién trinh m ® 6 3| ul 6

3.1 | Biéu khién it hon 10 tién trinh ® ® 6 3| pn| n

3.2 | Biéu khién it hon 6 tién trinh 3 ® 6 Q| pn| 6

Céc ky hiéu:
K: Diéu khién bang khi nén.
D-K: biéu khién bang dién — khi nén.
b: Diéu khién bang dién.
C: Diéu khién bang co.
TL: biéu khién bang thuay lyc.
3: C6 kha nang ung dung thich hop.
®: C6 thé ung dung.
u: C6 thé tng dung trong nhirng truong hop dic biét.
6: Khdng thé tng dung duoc.
5. Pon vi do trong hé thong diéu khién
5.1. Ap suit
Don vi co ban cua &p suat theo hé SI 1a Pascal (Pa). 1 Pascal 1a ap suat phan bé déu 1én bé
mit c6 dién tich 1m? véi lyc tac dong vudng goc Ién bé mat d6 1a 1 Newton (N). 1 Pascal
(Pa) = 1 N/m?. Trong thuc té ngudi ta dung don vi boi so cua Pascal la Megapascal (MPa). 1
Mpa = 10° Pa. Ngoai ra con dung don vi bar, véi 1 bar = 10° Pa.
5.2. Lue
Pon vi cua luc 1a Newton (N). 1 Newton (N) 12 lyc tic dong 1én ddi trong ¢ khoi lwong 1
kg voi gia toc 1 m/s?,
5.3. Cong
DPon vi cua cong la Joule (J). 1 Joule (J) la cong sinh ra dudi tac dong cua lyc 1 N @é vat
the dich chuyén quang dwong 1 m. 1J=1Nm.
5.4. Cong suit
Pon vi cua cong suat 1a Watt.
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IWatt (W) la céng suat, trong thoi gian 1 gidy sinh ra ning luwong 1 Joule.
1W=1J/s=1Nmls.
5.5. D6 nhét dong

— = Nhigt dgt(°C)

LA 1 bar

W

02541 1

vl

0,204+ ]

01544

== 2 bar

'\i

0,10t ]
=i = 3 bar

-

= 4 bar

== § bar
=1 E par
—] i dr

0.054+=F

YA

T

L
f—= |

]

D 20 40 60 B0 100120 140
Hinh 1. Sy phu thudc ap suit, nhiét d§ va dd nhét dong cia khong khi.
Do nhot dong khong co vai trd quan trong trong hé théng diéu khién bang khi nén. Pon vi
cua do nhat dong la m?/s. 1 m?/s 1a do nhét dong cua mot chat 1ong c¢6 d@d nhst dong luc 1
Pa.s va khoi lugng riéng 1 kg/m3.

o

Yo,
Trong do6: n: do nhét dong [Pa.s].
p: khéi luong riéng [kg/mq].
v: d0 nhét dong [m?/s].
Ngoai ra, nguoi ta con sir dung don vi do do nhét dong la stokes (St) hoac la centistokes
(cSt).
6. Co sé tinh toan khi nén
6.1. Cac dai lwgng vat ly
Bang 1.2. Cac dai lugng vat ly co ban cua khéng khi

STT Pai lwong vat ly K.hiéu Giatri Pon vi Ghicha
1 | Khéi lugng riéng Pn 1,293 | kg/m3 | T=273K, Pa=760
2 | Hang s6 khi R 287 | Jikg.K
3 | Téc do am thanh s| 331,2344 m/s | O nhiét d6 0°C O nhiét &6 20°C
4 | Nhiét luong riéng Cp 1,004 | kJ/kg.K ApgsL{at ha‘ng 50,
Cv 0,717 | kJ/kg.K | Thé tich hang so
5 | S6 mii doan nhiét K 1,4
6 | D6 nhét dong luc n| 17,17.10-6 Pa.s | O trang thai tiéu chuan
7 | Do nhét dong v | 13,28.10-6 m2/s | O trang thai tiéu chuan
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6.2. Phuwong trinh trang thai nhiét dong hoc
~ Gia thiét khi nén trong hé théng gan nhu 1a khi 1y twéng. Phuong trinh trang thai nhiét
tong quat cua khi nén:
DV =mRT (1.1)
Trong do:
Pabs: Ap suat tuyét dbi [bar].
V: Thé tich caa khi nén [m?].
m: Khéi luong [Kg].
R: hang s khi. [J/kg.K].
T: Nhiét do Kelvin [K].

PV =m.R. (1.2)
T
Hay:
plabs"/l =plabs"/2 (13)
T 1,

Khéi luong khong khi m dugc tinh theo cong thic:
- Khi nhiét 6 T khong thay dbi, ta co:

m
,01 _ p2abs
=t (1.4)
—_— plabs
P>
Hay: ©, =,01.@ (1.5)

labs
- Khi &p suét p khong thay d6i, ta co:
T

=p,.— 1.6
Pr =P T, (1.6)
- Khi ca ba dai luong trén déu thay doi, ta co:
1.p,,,-
p, =—LL2ab P 1.7)
T’2'plabs
Thé tich riéng cua khong khi:
Vv
v=—" |m'/kg] (1.8)
m

Thay phuong trinh (1.15) vao phuong trinh (1.9), ta ¢c6 phuong trinh trang thai cua khi
neén:

% =R hay pv=RT (1.9)

Trong d6; R 1a hang s6 khi.
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Nhiét luong riéng c 1a nhiét lugng can thiét dé nung nong khdi lugng khong khi 1 kg Ién
1°K. Nhiét lugng riéng khi the tich khong thay doi ky hi¢u la cv, khi ap suat khong thay doi
Ky hiéu cp. ty S0 cua ¢y va ¢p goi la s mit doan nhiét k:

k=52 (1.10)

Hiéu sb cua cp va ¢y goi la hang sb khi R:
k—1
R=cp—cv=cp7=cv(k—1) (1.11)
Trang thai doan nhiét la trang thai ma trong qua trinh nén hay gidn no khong cd nhiét
dugc dua vao hay lay di, c6 phuong trinh sau:

P .vlk = pz.v;‘ = const

k -
k-1
Hay P _ (V_Zj — (Ej (1.12)
P, Vi T,

Dién tich mat phang 1, 2, 5, 6 trong hinh 1.7 twong ung lugng nhiét gidn no cho khoi
luong khi 1 kg va co gia tri:

k—1
w=Lh (1.13)

k-1 vV,

I k1

W:pl'vl 1_ & g
k-1 %
w=bn | L
k-1 T

Cong ky thuat W la cong can thiét dé nén luong khong khi (Vi du trong may nén khi)
hogc a cong thuc hién khi ap suat khi gian no. Dién tich mat phang 1, 2, 3, 4 ¢ trong hinh 1.2
la cong thuc hién dé nén hay cdng thuc hién khi &p suat khi gian n¢ cho 1 kg khéng khi, co
gia tri:

k—1
w=—"_pu [1(h (1.14)

k-1

W:Lpl.v1 1-| 22
k-1 P

Trong thyc té khong thé thuc hién dugc qué trinh dang nhiét hay doan nhiét. Qua trinh
Xdy ra thuong nam trong khoang gitra qua trinh dang nhiét va qua trinh doan nhiét goi la qua
trinh da bién va c6 phuong trinh:

p,-v; = p,.vy =const Hay B [ﬁj = [—1 (1.15)
2] Vi
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Qua trinh dang nhiét: n = 1.
Qua trinh dang &p: n = 0.

Qua trinh doan nhiét: n = k.
Qua trinh dang tich: n = .

p‘1
.2
i g
v B
6 5
V

Hinh 1.2. Biéu dd doan nhiét.
6.3. Phwong trinh dong chay
6.3.1. Phwong trinh dong chdy lién tuc
Luu luong khi nén chay trong duong ng tir vi tri 1 dén vi tri 2 1a khéng dbi (hinh 1.16),
ta co phuong trinh dong chay nhu sau:
Qw1 = Qv2 Hay: wi. A1 = W,. A = hang so.
Trong d6: Qu1, Qu2[M?3]: Luu lugng dong chay tai vi tri 1 va vi tri 2.
w1 [m/s]: Van téc dong chay tai vi tri 1.
w2 [m/s]: Van téc dong chay tai vi tri 2.
A1 [m?]: Tiét dién chay tai vi tri 1.
Az [m?4]: Tiét dién chay tai vi tri 2.
6.3.2. Phwong trinh Becnully
Phuong trinh Becnully dugc viét nhu sau:

2 2
m.%+mgh1 +m.&=m.%+mgh2+m.& (1.16)

Trong do:
2
mW? bong nang.

2
mgh : Thé ning.
m. 2 Ap ning.
Yo,

g: Gia téc trong trudng.
p: Khéi lwong riéng khong khi.
p: Ap suét tinh.
Phuong trinh 1.31 ¢6 thé viét lai nhu sau:

p.gh+p+w §: hing s6
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6.4. Luu lwgng khi nén qua khe hé hep
Luu luong khéi luong khi gm qua khe hé duoc tinh nhu sau:

q,=a.cA2p.Ap  [kg!s] (1.17)

Hay q, = a.c.A, 24p [m3/s] (1.18)
P
Trong do:
o : Hé s6 luu luong.
& : Hé sb gian no.
A1 [m?]: Dién tich mat cét cua khe ho.
p = p1 — p2: 46 chénh &p suét trudc va sau khe hé.
p1: Khéi luong riéng cua khéng khi.
Hé sb luu lwong phu thudc vao dang hinh hoc cua khe ha va hé sé van téc.

Hinh 1.19 biéu dién mdi quan hé caa hé s6 luu luong va ty s6 m :d%)z
Trong hinh 1.20 biéu dién méi quan hé cua hé sé gidn no g, ty s6 &p suat sau va trudc khe
ho 22 vatysé m=a/,

P
x . py/ps T T
L14 I 0,95 b
112 /
/ 94
1,10 [j 09
[ - Bﬂo.ﬂ -~
e - m=0,548 .H""-‘N
. 0,85 11 IBRNEER
1,06
//
1,04 |
/ 0,8
1,02 : ) AW ~ m=0
¥R n-o.au:
h m=0 44
1,00 / —— M‘
/ 0,78
0,98 075 08 08 09 09 1,0
02 03 04 05 06
m=d/D* ————» g —
Hinh 1.3. Hé s6 lwu lwgng. Hinh 1.4. Hé s6 gidn né cia voi phun.

6.5. Ton that ap suat trong hé thong diéu khién bing khi nén

Tinh todn chinh xé4c ton that &p suét trong hé thdng diéu khién bang khi nén 1a van dé rat
phtc tap. Ton that ap suat caa hé thong bao gom:

- Ton that &p suat trong 6ng dan thang.

- Ton that ap suat trong tiét dién thay doi.

- Ton that &p suat trong céc loai van.

6.5.1. Tén thit dp sudt trong ong din thang
Ton that ap suat trong dng dan thang (Apr):
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2

L.pw

App =1 [ Mim | (1.19)

R

Trong do:
| [m]: Chiu dai éng dan.
pn = 1,293 [kg/m3]: Khéi luong riéng caa khdng khi ¢ trang thai tiéu chuan.

p=p, L [kg/mﬂ: Khéi lugng riéng cua khong khi.
p

n

pn = 1,013 [bar]: Ap suét & trang théi tiéu chuan.
w [m/s]: Van téc ctia dong chay (w ~ %)

d [m]: Buong kinh éng dan.

A= 2—4: Hé s6 ma sét ong, c6 gia tri cho éng tron va dong chay tang (Re < 2230).

e

wd

R =—=:Hé sd Reynold.

e

)
Vn = 13,28.10_6 [m%/s]: D6 nhét dong hoc & trang thai tiéu chuan.
6.5.2. Ton thit dp sudt trong tiét dién thay doi
Trong hé thong ong dan, ngoai ong dan thang con ¢6 6ng dan cd tict dién thay doi, dong
khi ph&n nhanh hoac hgp thanh, huéng dong thay doéi... Ton that 4p suat trong nhitng tiét
dién d6 duogc tinh nhu sau:

Apy = §§W2

Trong d6: ¢ - Hé s6 can, phu thudc vao loai tiét dién 6ng dan, sb Re.
- Khi tiét dién thay d6i dét ngot:

Ton that ap suat:
2
A W
Ap,, :[1—1} .% [N/m?]
A \ PW,
A Wi 2
Ap,, —[Az lj ) 5 [N/m ]

Trong d6: w1 va W | van tc chay trung binh & tiét dién Ar va As.
- Khi 6ng din gay khuc:
Ton that ap suat:

Ap, = 0,5.c.p.w [N/ m2]

Hé s6 ¢ phu thudc vao d6 nhin va do nham cua thanh ong, tra theo bang 1.5
Bdng 1.3

G 15° | 22,5° 30° 45° 60° 90°
Hinha | cnhén 0,042 0,07 0,13 0,24 0,47 1,13
¢ nham 0,062 0,15 0,17 0,32 0,68 1,27
a/D 0,71 0,94 0,15 3,72 6,28 «
Hinhb | ¢nhn 0,51 0,35 0,28 0,36 0,40 0,48
¢ nham 051 | 0,415 0,38 0,46 0,44 0,64
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- Trong hé théng ¢é cac dwong dng bi udn cong:

Ton that &p suat: Ap,,

P

= gges.z .VV2

Trong d6, hé s cges bao gom:
- cu: Hé s can do d6 cong.
- cre: Hé s6 can do anh hudng cua sé6 Reynold (ma sat dng).

Hé s6 can ¢y phu thudc vao goc ubn cong o, ti 6 R/d va chat lwong bé trong 6ng

(i)

- Ton that ap suat trong 6ng dan khi phan dong:

Ton that &p suat trong 6ng phan nhanh: Ap,.,

Ton that &p suét trong 6ng dan thang: Ap,,

Trong do:

P 2 |:N/m2

:gd.E.WZ

W:: van téc trung binh trong éng dan chinh.
Hé sb can ca va ca ctia ng dan khi phan dong thudc vao ty Ié dia/diz va ty 18 luu luong

:ga.g.wé [N/mz}

]

Qma/sz.
Bdng 1.4
GOc ré nhanh
90° | 120° | 135°
Ty I¢ Tru Iwong ong ré nr]arlh, hé so can ca
qma/qmz Ti SO dia/diz

1,0 0,8 0,6 1,0 0,8 0,6 1,0 0,8 0,6

0,2 0,79 0,84 1,00 0,71 0,75 0,88 0,68 0,72 0,83

0,4 0,74 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 2,72 0,97 0,96 2,26 0,44 0,78 2,09

1,0 1,30 1,82 3,81 1,75 1,27 3,26 0,54 1,06 3,05

Ty 16 luu Ong dan t?hé?g, hé sb can g
ttoNg Coma/ Gz Ti 50 dia/di;

j 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 0,19 0,19 0,19 0,19 0,19 0,19 0,19 0,19

1,0 0,35 0,35 0,35 0,35 0,35 0,35 0,35 0,35 0,35

- Ton that &p suat trong 6ng dan khi hep dong:
To6n that &p suat trong dng dan hop dong Gma:

[N/m2]

Yo
Ap, =¢ .—.
pEa ga 2

P

Apg, :gd.a.wZ

2
wz

2

(/]

Trong d6: - wz: van toc trung binh trong dng dan chinh.

- Hé s6 can ca va cq ctia 6ng dan khi hop dong phu thudc vao ti 1¢ dis/diz va ti 18
luu lwong gma/Qme.
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Bdng 1.5
Goc ré nhanh
45° 60° 90°
Ong r& nhanh, hé sé can i a
Ty & luu —
luong Qma/qm: Ti 0 dia/diz
1,0 0,8 0,6 1,0 0,8 0,6 1,0 0,8 0,6
0,2 -0,41 -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 2,35 6,57
o Ong dan thang, hé s6 can g
Ty 1¢ luu —
lwong qma/qmz Ti so di/di;
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 0,46 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

- Ton that ap suat trong 6ng phan nhanh:

ApES:g.g.w2 [N/m2]
Trong do:

w: van tbc trung binh trong 6ng dan chinh.
- Ton that ap suat trong cac loai van (Apv)

Ton that 4p suét trong céc loai van Apy (trong cac van dao chiéu, van ap suat, van tiét luu
.v.v...) dugc tinh theo:

Ap, :g\,.g.w2 [N/mzj

Trong cong nghiép san xuin tir khi nén, hé sb can ¢y 1a dai luong diac trung cho céac van.
Thay vi hé s6 can ¢, mot s6 nha san xuat khéac st dung mot dai luong goi 1a hé sé Iuu luong
kv 12 dai lugng dugc xac dinh bang thuc nghiém. Hé s6 luu lugng ky 13 Iuu lugng chay cua
nuéc [m3/h] qua van & nhiét d6 T = 278 - 303 [K], vé6i 4p suat ban dau la: p1 = 6 bar, ton that
&p suat po = 0,981 bar va c6 gia tri, tinh theo cong thic:

P-4 |P
V ) .
31,6\ Ap

Trong do:
qv: Luu luong khi nén [m3/h].
p: Khéi lugng riéng khong khi [kg/m?].
Ap: Ton that 4p suét qua van [bar]. Hé sé can cy tinh theo cdng thic:

2
24.10,18 ( g,
S :T'[k_]

v

Van toc dong chay:  w=-
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Thay w vao phuong trinh tinh ¢y, ta co:
24.10,18.¢ ( A JZ

2

w 10°
“(s6)
"\ 360
Trong do:
B d?

A== : Tiét dién dong chay [mm?].

gy =

Thay tiét dién dong chay A vao phuong trinh gy & trén, ta c6 hé sb can caa van:

1 (d°
2623 (k_j

Nhu vay, néu van c6 thdng sb dac trung kv, duong kinh dng néi d, thi ta xac dinh dugc
hé sb can qua van cy.
- Ton that ap suit tinh theo chiéu dai 6ng din twong dwong:
Vi ton that &p suat trong ong dan thang hay la ton that &4p suat caa ong dan c tiét dién

thay d6i hodc 1a ton that &p suat trong cac loai van déu phu thudc vao hé sé g.wz, cho nén ¢

thé tinh ton that &p suat thanh chiéu dai 6ng dan tuong duong.

§.§.W2 —2L Py

d 2
Tur 46, chiéu dai ng dan twong duong:
=54
A

Nhu vay ton that 4p suat caa hé théng dng dan la:

Apges 2
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BAI: 2. MAY NEN KHI VA THIET BI XU LY KHI NEN

Thoi gian: 12 gio
Muc tiéu:
- Giai thich dwoc nguyén ly hoat dong va wung dung cua cac logi may nén.
- Phan tich duoc cac qua trinh xuz ly khi nén.
- Ren luyén tinh chinh xdc, chu dong, sang tao va khoa hoc, nghiém tic trong hoc tdp va
trong cong viéc.

1. May nen khi
1.1. Nguyén tic hoat dong va phan loai may nén khi
1.1.1. Nguyén tic hoat dpng

- Nguyén Iy thay déi thé tich: Khong khi dugc dan vao buong chtra, & d6 thé tich caa
buong chira s€ nho lai. Nhu vay theo dinh luat Boy - Mariotte, ap suat trong budng chua s&
tang 1én. Cac loai may nén khi hoat dong theo nguyén ly nay nhu kiéu pit - tong, banh rang,
canh gat...

- Nguyén ly dong nang: Khong khi duoc dan vao budng chtra, & d6 ap sudt khi nén duoc
tao ra bang dong ning banh dan. Nguyén tic hoat dong nay tao ra luu luong va cong suat rat
I6n. May nén khi hoat dong theo nguyén 1y nay nhu may nén khi kiéu ly tam.

1.1.2. Phdn loai
- Theo &p suit:
+ May nén khi ap suét thap p < 15 bar.
+ May nén khi ap suat cao p > 15 bar.
+ May nén khi ap suat rat cao p > 300 bar.
- Theo nguyén ly hoat dong:
_+ May nén khi theo nguyén 1y thay doi thé tich: May nén khi kiéu pit - tong, méay nén khi
kiéu cAnh gat, may nén khi kiéu root, may nén khi kiéu truc vit.
+ May nén khi tua - bin: May nén khi kiéu ly tam va may nén khi theo chiéu truc.
1.1.3. Pham vi irng dung cuia cdc logi may nén khi

160 bbb
MPa :r.'::::
10 /Sf_ 2,5
0:4 SEasiEsiS 0.16
0,063 fa=pammtebiar =\ ’
P 0,01 R

4 1,6*10°1,6-10°
Q ——» mh
Hinh 2.1. Pham vi &tng dung ciia may nén khi.
Thong sb ki thuat & chon may nén khi 1a &p suat p va luu lwong Q.
1.2. May nén khi kiéu pit - tong
Trong doanh nghiép, cAc may nén pittdng dugc st dung rong rai cho ca nén khi va lam
lanh. Cac may nén khi nay hoat dong trén nguyén ly cua bom xe dap va dugc déc trung boi

su On dinh cua luu luong khi ap suat day thay d6i. ning sudt ciia may ty 1¢ thuin véi téc do.
Tuy nhién cong suat cia may nén lai thay doi.
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a. Cdu tao
thanh truyen —, /pit tong
. \ P Xv larih
Truec khugu —, O\ J/ ~Vanhit cd 1o xo
' e ' W Van bt

R e D\ |,/
@ ||| ——
\ - : F = n _I _._’_'.f'—l*
3 E : :

Ay WVan ®a

] )\ Van xa chiu lye 16 %o
L& =o pit téng

My nén chuyén déng tinh tidn
Hinh 2.2: Mit cit ciia may nén pittong

- May nén plttOng co rat nhleu cau tao khac nhau, bon loai duoc sir dung nhiéu nhat 1a:
thang dimg, nam ngang, ndi tiép va nam ngang can bang - ddi xtng.

- May nén pittong truc dimg dugc sir dung trong khoang cong suat tir 50 — 150 cfm (foot
khoi/ phut)

- May nén nam ngang can bang ddi xtmg st dung trong khoang cong suat tir 200— 5000
cfm (foot khoi/ phut) dugc st dung vdoi nhiéu cap va 1én téi 10.000ctfm véi cac thiét ké mot
cap.

- M4y nén khi pittong 13 loai may nén khi tac dong don néu qua trinh nén chi sir dung mot
phia cua pittong. Néu mdy nén st dung ca 2 phia cua pittong la may nén tdc dong kép.

- May nén mdt cép 1a may nén c6 qua trinh thyc hién béng mot xylanh don hodc mot sb
xylanh song song.

- Rit nhiéu tng dung yéu cau vuot qua kha ning thuc té ctia mot cap nén don 16. Ty sb
nén qua cao (ap suat day tuyét doi/ ap suat hut tuyét do1) co thé lam nhi¢t do cira day cao qua
muc hodc gay ra cac van dé thiét ké khac. Diéu nay dan dén nhu cau st duyng may nén hai
hay nhiéu cap cho yéu cau 4p suat cao véi nhiét do khi cap (ctra day) thap hon (140°C —
160°C) so voi may nén mdt cap (205°C — 240°C).

Pudng hat =
Pudng xa
Cap 1
| }
Pl
I ==
| —
| =34 » Chp 2 Pudng hit
oo allE—
C— Ty —3f~ — > o-".

Pudng xa
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Trong st dung thyc té, cac nha may, xi nghiép déu dung mdy nén pittong trén 100 ma luc
nhiéu cip, trong d6 hai hoac nhiéu budc nén duoc ghép ndi tiép nhau. Khong khi thuong
duoc 1am mat giita cac cap dé giam nhiét do va thé tich khi dua vao cip tiép theo.

May nén khi pittong céqsﬁn 0 ca dang lam mat khong khi va lam mat nudc, c6 boi tron
hodc khong boi tron, c6 thé ban dudi dang tong thanh tron goi véi dai ap suat va cong suat
rong.

b.Nguyén Iy hoat dong

Nguyén 1y hoat dong ctia may nén kiéu pittdng mot cap (hinh 2.3)

Khong khi

one —J_-J_- _J_-J_- _Klwi nén
-
Pit tong f @:
~p Ki hi¢u
Chu ki hut Chu ki nén va day

Hinh 2.3: Nguyén Iy hoat déng ciia may nén khi kiéu Pittong mot cip
+ Khong khi duge hat vao khi pittong di xubng, van nap ma ra, van xa dong lai do 4p suét
giam xuong. Pay goi la pha hat.
+ O diém chét dudi cua pittong, van nap dong, budng khi déng kin
+ Pittong di 1én, 4p suat ting, van xa mé, day goi la pha nén
+ O diém chét trén cua pittong, van xa dong lai, van nap mo ra. Chuéan bi cho mot chu
trinh mai.
- May nén khi kiéu pittong mot ap co t’hé hat lvu lwong dén 10m®%/phit va ap suat nén
duoc 6bar, mdt so truong hop ap suat nén dén 10bar.
c. Uu, nhwge diém ciia mdy nén khi kiéu pittong:
- Uu diém: Cung, virng, hiéu suat cao, két ciu van hanh don gian
- Nhuge diém: Tao ra khi nén theo xung, thuong cé dau, on.
* Mgt s6 mdy nén khi kiéu Pittong dwoc siv dung trong thuee té:

Hinh a: May nén pittong cong nghiép Hinh b: My nén pittdng ap suét thap
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1.3. M4y nén khi kiéu canh gat
1.3.1. Nguyén ly hoat dong
Luu luong tinh theo cong thuc sau:

0, =q,A 2.1
0 60 ( )
2 |
— a
Budng hot
P b,
d Budng ddy
A——— d
| W\& - c
£ p
" R -
b léch tAm tuong doéi: 8=E: r
R R

Hinh 2.4. Nguyén ly hoat @dng ciia may nén khi kiéu canh gat.

Khéng khi duoc hit vao budng hit (trén biéu d6 p - V tuong tmg doan d - a). Nho roto va
stato dat Iéch nhau mét khoang léch tam e, nén khi roto quay theo chiéu sang phai, thi khong
khi sé vao buong nén (trén biéu d6 p - V tuong tmg doan a - b). Sau d6 khi nén s& vao budng
day (trén biéu do p - V tuong tmg doan b - ¢).

Trong do:
d [m]: Chiéu day céanh gat.
Z: S6 canh gat.
n(v/ph): Sé vong quay roto.
A: Higu suat.
e[m]: Do léch tam.
D[m]: Puong kinh stato.
b[m]: Chiéu rong canh gat.
1.3.2. Ciu tao mdy nén khi kiéu cinh gat mét cdp
Céu tao may nén khi kicu canh gat mot cap (hinh 2.3) bao gom: than may (1), mat bich
than [néy, mat bich truc, r6to (2) lap trén truc. Truc va réto (2) lap Iéch tam e so véi banh dan
chuyén dong. Khi roto (2) quay tron, dudi tac dung cua lyc ly tam cac canh gat (3) chuyén
dong tu do trong cac ranh ¢ trén roto (2) va dau cac canh gat (3) tya vao banh dan chuyén
dong. The tich gidi han gitra cac canh gat s€ bi thay d6i. Nhu vay qua trinh hat va nén duoc
thuc hién.
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Dé 1am mat khi nén, trén than may c6 cac ranh dé dan nuéc vao lam mat. Banh din duoc
boi tron va quay tron trén than may dé giam baét sy hao mon khi dau cac canh tua vao.

Ki hiéu

Hinh 2.4. CAu tao may nén khi kiéu canh gat.

- Uu diém: két cau gon, may chay ém, khi nén khdng bi xung.

- Khuyét: hiéu suit thap, khi nén bi nhidm dau.
1.4. May nén khi kiéu truc vit

May nén khi kiéu truc vit hoat dong theo nguyén 1y thay doi thé tich. Thé tich khoang

tréng gitta cac rang sé thay doi khi truc vit quay. Nhu vay sé tao ra qua trinh hat (thé tich
khoang tréng ting 1én), qua trinh nén (thé tich khoang tréng nhé lai) va cudi ciing 1a qua trinh
day.

May nén khi kiéu truc vit gdm c6 hai truc: truc chinh va truc phy. Sé rang (s6 dau méi)
cua truc xac dinh thé tich 1am viéc (hat, nén). S6 ring cang 16n, thé tich hat nén cia mot
vong quay sé& giam. S6 rang (s6 dau méi) cua truc chinh va truc phu khéng bang nhau s& cho
hiéu suat tot hon.

P4y

Hinh 2.5. Nguyén ly hoat dong may nén khi kiéu truc vit

Luu lugng tinh theo (2.1), ta co:

0 =q0./1% (2.1)
Trong do:

d [m]: Chiéu day canh gat.

Z: Sb canh gat.

n(v/ph): S6 vong quay roto.

A: Hiéu suat phu thudc vao sb vong quay.

Vi du:
n A
4500 0,8
5000 0,82
6000 0,86
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Luu luong o duoc xac dinh nhu sau:
\%
q,=(A.A,).L.Z, V—l

loth
Trong do:
L[m]: Chiéu dai truc vit.
Az1[m]: Dién tich cua truc chinh.
Az [m]: Dién tich cua truc phu.
Z1: S6 dau méi truc chinh.
Vo Tis6 gitra thé tich caa khe ho theo thuc té. Ti s6 ndy phu thudc vao goc xoan ¢
loth
cua truc vit.
- Uu diém: khi nén khéng bi xung, sach; tudi tho vit cao (15.000 dén 40.000 gid); nho
gon, chay ém.
- Khuyér diém: Gia thanh cao, ty s6 nén bi han ché.
Dang khi nén

('_ r
% DAu béi tron dugc lam ngudi
-

AN

Hdn hop du
va khi nén

Ro - le nhigt

D4u bi nung ndng

Hinh 2.6. So @6 hé thong may nén khi kiéu truc vit c6 hé théng dau bdi tron.
1.5. M4y nén khi kiéu Root

l Budng hat

Bu6ng ddy
Hinh 2.7: Nguyén Iy hoat dgng ciia may nén khi kiéu root.
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May nén khi kiéu root gdm c6 hai hoic ba canh quat (pit - tong c6 dang hinh sé 8). Cac
pit - tdng d6 duoc quay dong bo bang bo truyén dong ¢ ngoai than may va trong qué trinh
quay khong tiép xdc voi nhau. Nhu vay kha ning hat cia may phu thudc vao khe hé gitra hai
pit - tong, khe ho giira phan quay va than may.

May nén khi kiéu Root tao ra &p suat khong phai theo nguyén 1y thay déi thé tich, ma c6
thé goi 1a su nén tir dong phia sau. Diéu d6 c6 nghia 1a: khi roto quay duoc 1 vong thi van
chua tao dugc ap suit trong budng day, cho dén khi réto quay tlep den vong tha 2, thi dong
lru lwong d6 day vao dong luu luong ther 2, véi nguy@n tic nay tiéng on s& ting lén.

Luu lugng dugc tinh theo cdng thirc sau:
Q, =4y 2’1 60
Trong do:
Qoth [M3/vong]: Luu lugng theo ly thuyét / vong.
A: Hiéu suét.
ni [v/ph]: S6 vong quay.
1.6. May nén khi kiéu Tuabin
1.7. M4y nén khi Kiéu ly tAm.
a. Cdu tao ciia mdy nén khi kiéu ly tam
May nen khi ly tam sur dyng dia xoay hinh canh quat hodc banh day deé ép khi vao pham
ria cia banh day lam tang toc d6 cua khi. B phan khuéch tan cua may s€ chuyén do6i nang
luong cua toc d6 thanh 4p suat. May nén khi ly tam thudng s dung trong nganh cong nghiép
nang va trong moi truong lam viée lién tyc. Chung thuong duoc lap cb dinh. Cong suat ctia

ching co thé tir hang tram dén hang ngan md luc. Voi he thong lam viéc gdm nhiéu may nén
khi ly tAm, ching c6 thé ting ap luc ddu ra hon 10000 Ibf/in? (69 MPa).

Nhiéu hé thong 1am tuyét nhan tao st dung loai may nén nay. Chiing c6 thé sir dung dong
co dot trong, b nap hodc dong co tua-bin. May nén khi ly tam dugc sir dung trong mot dong
co tua-bin bang gas nho hoic gidng nhu 13 tang nén khi cudi ciing ciia dong co tua-bin gas ¢
trung binh.

Hinh 2.12: Céau tao may nén khi kiéu ly tam

b.Nguyén ly lam viéc
Trong may nén khi ly tim, mdi cip gdm mot ngin, mot canh quat, mot bo khuéch tan va
mot ong khuéch tan.
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Khi canh quat quay c6 nhiéu canh véi téc do cao, khong khi duge hut vao gita canh quat
v6i van toe 16n va ap sudt cao sau do khong khi di vao vong khuéch tan tinh.

O d6 khong khi gian no vi vay van toc clia nd s& giam xudng nhung ap suat tang mot cach
dang ké.Tur bo khuech tan to hop, & d6 khong khi gidn né va ap suét ting roi di dén cap ké
tiép hodc truc tiép dén ngd ra
2. Thiét bi xir 1y khi nén
2.1. Yéu cau vé khi nén

Khi nén dugc tao ra tir nhitng may nén khi chtra dung rat nhiéu chét ban theo ting muce do
khac nhau. Chat ban bao gom bui, hoi nudc trong khong khi, nhitng phan tir nho, can ba cua
dau boi tron va truyén dong co khi. Khi nén khi mang chit ban tai di trong nhitng ng dan
khi s& gy nén su an mon, ri sét trong dng va trong cac phan ti cia hé théng didu khién. Vi
viy, khi nén duoc sir dung trong hé théng khi nén phai duoc xt ly. Tay thugc vao pham vi st
dung ma xac dinh yéu cau chat lwong cua khi nén twong wng cho timg truong hop cu thé.

C4c loai byi ban nhu hat bui, chat can b cua dau bi tron va truyén dong co khi dugc xir
ly trong thiét bi goi 1 thiét bi 1am lanh tam thoi, sau d6 khi nén duoc dan dén binh ngung tu
hoi nuée. Giai doan nay goi 1a giai doan xu ly thd. Néu thiét bi xu 1y giai doan nay tét thi khi
nén co thé duoc s dung cho nhitng dung cu dung khi nén cam tay, nhitng thiét bi d6 ga don
gian. Khi sir dung khi nén trong hé théng diéu khién va mot sé thiét bi dic biét thi yéu cau
chat lugng khi nén cao hon.

Giai doan xtr Iy khi nén

| Loc thd | | Sy kho | | Loc tinh |

| Lam lanh | |Téch nudc ” Ngung tu | | Hap thy || Bo loc | Cum bao
dudng
Loc chét ban Sy kho Hap thy
bang chat bang chat L Bo loc
Loc bui lam lanh lam lanh | Didu chinh 4p
suat
L B0 tra dau

Hinh 2.14: Cac phuong phap xir ly khi nén

Hé thong xir 1y khi nén dugc phan thanh 3 giai doan:

- Loc thé: dung bo phan loc byi thd két hop véi binh ngung tu dé tach hoi nudc.

- Phuong phdp sdy kho: duing thiét bi sdy kho khi nén dé loai bé hau hét lwvong nuéc Ian
bén trong. Giai doan nay xu ly tuy theo yéu cau sir dung cua khi nén.

- Loc tinh: loai bo tat ca cac loai tap chét, ké ca kich thudc rat nho.
2.2. Cac phwong phap xir ly khi nén

Trong nhirng 1anh vuc doi hoi chat lwong khi nén cao, hé thong xir Iy khi nén duoc phan
ra lam 3 giai doan:

2.2.1. Loc tho
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Khi nén dugc lam mat tam thoi khi tir trong méy nén khi ra dé tach chat ban. Sau do khi
nén dugc dua vao binh ngung tu d¢ tach hoi nudc. Giai doan loc tho 1a giai doan can thiet
nhat cho van dé xu ly khi nén.

2.2.2. Phwong phdp siy kho
- Binh ngung tu 1am lanh bang khong khi:

Binh ngung tu:

1/Van an toan.

2/. H& thdng 6ng ddn nudc lam lanh.
3/. Buding nudc 1am lanh vao

4/. Khi nén sau khi dugc lam lanh.
5/. Tach nudc chia trong khi nén.
6/. Nudc 1am lanh di ra.

7/. Khi nén dugc dan vao.

Hinh 2.12. Nguyén ly hoat ddng ciia binh ngung tu bing nuéc.

Khi nén dugc din vao binh ngung ty. Tai day khi nén s& dugc 1am lanh va phan [6n luong
hoi nudc chira trong khong khi sé dugc ngung tu va tach ra.

Lam lanh bang khéng khi, nhi¢t d¢ khi nén trong binh ngung tu s€ dat dugc trong khoang
tir 30°C deén 35°C. Lam lanh bang nudc (nudc lam lanh c6 nhiét do 1a 10°C) thi nhiét do khi
nén trong binh ngung tu s& dat dugc la 20°C.

- Thiét bi sy khd bang chat 1am lanh

000000000005

1/ B6 phan trao d8i nhiét Khi - khi

2/. B& phan trao déi nhiét Khi - Chat lam lanh
3/. BO phén k&t tla

4/. Van thoat nudc ngung tu ti déng

5/. Mdy nén cla bd phdn ldm lanh

6/. Binh ngung tu

7/. Ra le diéu chinh nhigt db

8/. Van diéu chinh Iuu ligng chét 1dm lanh

Hinh 2.13. Sdy khd bing chat lam lanh.

Nguyén ly caa phuong phép sdy kho bang chat 1am lanh 1a: khi nén di qua bo phan trao
d6i nhiét khi - khi. Tai ddy, dong khi nén vao s& dugc 1am lanh so bo bang dong khi nén da
duoc say khd va xir 1y tir bo ngung tu di 1én.

Sau khi dugc 1am lanh so bo, dong khi nén vao bo phan trao ddi nhiét khi - chat 1am lanh.
Qua trinh 1am lanh s& duoc thuc hién bang cach cho dong khi nén chuyén dong dao chiéu
trong nhitng 6ng dan. Nhiét do hoa swong tai day 1a 2°C. Nhu vay luong hoi nuéc trong dong
khi nén vao s€ duoc ngung tu.
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Dau, nudc, chat ban sau khi dugc tach ra khoi dong khi nén s& duoc dua ra ngoai qua van
thoat nudc ngung tu tu dong (4). Dong khi nén duoc 1am sach va con lanh s& duoc dua dén
bo phan trao doi nhiét (1), dé nang nhiét d6 18n khoang tir 6°C dén 8°C, trude khi dua vao sir
dung.

Chu ky hoat déng cua chat 1am lanh duoc thuc hién bang may nén dé phat chat 1am lanh
(5). Sau khi chat 1am lanh dugc nén qua may nén, nhiét do sé ting 1én, binh ngung tu (6) s&
c6 tac dung 1am ngudi chat 1am lanh dé bang quat gid. Van diéu chinh luu luong (8) va role
diéu chinh nhiét 6 (7) c6 nhiém vu diéu chinh dong lwu lwgng chat 1am lanh hoat d6ng trong
khi c0 tai, khong tai va hoi qua nhiét.

- Thiét bi say kho bing hap thu

+ Qua4 trinh vat ly: chat siy khd hay goi 1a chit hdo nuéc s& hip thu lwong hoi nuéc &
trong khong khi am. Thiét bi gom 2 binh. Binh thir nhat chta chat say kho va thyc hién qua
trinh hGt am. Binh thi hai tai tao lai kha ning hap thu cua chat sy khé. Chat say kho thuong
duoc sir dung: silicagen SiOz, nhiét 6 diém suwong —50°C; tai tao tir 120°C dén 180°C.

Qua trinh sdy kho

VATAT VAT VAT AV Y ANA,
P . | FAY, TAAN

Khi nén tu ; gg

may nén ra ;

% g Khi nén dugc sdy kho

.. Chét sdy khd

Qua trinh tai tao

LT T

o — —

Khi ndng bdo hoa %Z ”‘ % e Khi ndng

LT

Hinh 2.14. Siy khd bing hap thu
+ Qua trinh héa hoc: thiét bj gém 1 binh chira chat hip thu (thuong dung 1a NaCl). Khang
khi am dugc dua vao cta (1) di qua chat hap thu (2). Luong hoi nuéc trong khong khi két
hop vai chat hap thy tao thanh giot nudc ling xudng day binh. Phan nudc ngung tu dugc dan
ra ngoai bang van (5). Phan khdng khi kho s& theo cira (4) vao hé thong.

% 4
Pt ¥ Ay
- v

Hinh 2.15. Siy khd bing hoa chat.

2.3. Bj loc

Trong mot s6 lanh vyc, vi du: nhitng dung cu cam tay st dung truyén dong khi nén,
nhitng thict bi, do ga don gian hoac mét s6 hé thong dicu khién don gian dung khi nén... thi
chi can st dung mot bo loc khong khi. Bo loc khong khi 1a mot to hop gom 3 phan tu: van
loc, van diéu chinh ap suat, van tra dau.

2.3.1. Van lgc

Van loc ¢ nhiém vu tach cac thanh phan chit ban va hoi nudc ra khoi khi nén. Co hai
nguyén ly thuc hién:

- Chuyén ddng xoay cua dong ap suat khi nén trong van loc.
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- Phan tir loc xdp 1am bang cac chét nhu: vai day kim loai, gidy thim wét, kim loai théu
két hay Ia vat liéu tong hop.

Khi nén s& tao chuyén dong xody khi qua 14 xoan kim loai, sau d6 qua phan tir loc, tly
theo y&u cau chat lwong cua khi nén ma chon loai phan tir loc ¢ nhitng loai tir 5 um dén 70
um. Trong truong hop yéu cau chat luong khi nén rat cao, vat liéu phan tir loc dugc chon la
soi thay tinh c6 kha niang tach nuéc trong khi nén dén 99%. Nhing phan tir loc nhu vay thi
dong khi nén s& chuyén dong tir trong ra ngoai.

|
21

%

Ld chan kim loai

Ky higu

Phén tir loc o
Van khéng co

cla xa nudc

T

T4m ngan céch

NN

& & ¢

Van cd cla xa
nudc bing tay

Phan chifa nudc

Van loc c6 cla xa
nudc tu dong

Phan xd nudc

Hinh 2.8. Nguyén ly lam viéc cia van lgc va ky hiéu.

Khi chua loc Phén tif loc
Vo tua Ldp chdt x6p boc ngoai
Khi chua loc , Phén tif loc | Khi dugc loc
4 ' > | |
< | >
4 ! 4
Khi dugc loc

Hinh 2.9. Phan tir lgc.

A SIS
o 7w fs -
Khi nén vdo ‘ g L] Khi nén ra
—_— —_—
Kim van—— L5 thong
o Mang Ky hiéu
L6 xo - 4 TN
= =
1 |
Cla xa khi L1 LT
al. L b, L
Truc vit diéu
chinh luc 18 xo b/. Van diéu chinh dp sudt cd cla x4 khi
{ ) [ )

Hinh 2.10. Nguyén ly hoat dong ciia van diéu chinh ap suit va ky higu.
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Van diéu chinh &p suat c6 cdng dung giir cho ap suat khong ddi ngay ca khi ¢6 su thay doi
bat thuong cua tai trong 1am viéc ¢ phia duong ra hoic su dao dong cua ap suat dudng vao.
Nguyén tic hoat dong cua van diéu chinh &p suét (hinh 2.10): khi diéu chinh truc vit, tuc 1a
diéu chinh vi tri cua dia van, trong truong hop ap suat cua dudng ra ting 18n so voi 4p Suat
duoc diéu chinh, khi nén sé& qua 15 thdng tac dung Ién mang, vi tri kim van thay d6i, khi nén
qua 15 xa khi ra ngoai. Dén khi ap suit & dudng ra giam xudng bang véi 4p suit dugc diéu
chinh, kim van tré vé vi tri ban dau.

2.3.3. Van tra dau
Pé giam lyc ma sat, Sy dn mon va su ri sét cua cac phan tir trong hé thong diéu khién
bang khi nén, trong thiét bi loc c6 thém van tra dau. Nguyén tic tra dau duoc thuc hién theo
nguyén ly Ventury: (hinh 2.11).

Hinh 2.11. Nguyén ly tra dau Ventury.

~ Theo hinh 2.11: diéu kién dé dau cd thé qua éng Ventury 1a do sut 4p Ap phai 16n hon ap
suat cot dau H.

Pham vi tra dau phu thudc vao nhiéu yéu té, trong dé cé luu luong caa khi nén.
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BAI: 3. THIET BI PHAN PHOI VA CO CAU CHAP HANH

Thoi gian:10 gio
Muc tiéu:
- Nhdn biét va vdn hanh diwroc thiét bi phan phai khi nén.
- Ldp dat va vdn hanh co cdu chdp hanh.

1. Thiét bi phan phéi khi nén.
1.1. Yéu cau

Hé théng phan phdi khi nén c6 nhiém vu chuyén khdng khi tir may nén khi dén khau cudi
cung dé sir dung, vi du nhu dong co khi nén, may ép dung khi nén, may nang ha dang khi
nén, dung cu cam tay dung khi né va hé théng diéu khién bang khi nén (co cau chap hanh,
phan tir diéu khién...)

Truyén tai khong khi nén duoc thuc hién bing hé théng dng dan khi nén, can phan biét
mang dudng ong duoc lap rap cé dinh (nhu trong cac nha may) va mang duong ong lp rap
trong tirng thiét bi, trong tirng may (nhu hinh vé)

1-2% @0 nghléngl

Binh tich trong
hé théng khi nén

May nén khi N |1\-> 1 Thiét bi tiéu thu
e AN & BOxly khi
( L Binh tich trung gian
@ Binhtich Cho vai thiét bj tiéu thy
Binh thu nhan nudc ngung tu
\ | } ‘% ‘ ) thu nhé gung tL
171 ] Van xa nudc

Hinh 3.1: Hé théng phan phéi khi nén

Y&u cau dbi voi hé thdng thiét bi phan phédi khi nén 1a dam bao cho ap suat p, luu luong Q
va chat lwong cua khi nén cho noi tiéu thy, cu thé 1a cac thiét bi, may mac. Ngoal tiéu chuan
chon hop ly may nén khi, tiéu chuan chon dung thong sé cua hé théng 6ng dan (vi du: duong
kinh ong dan, vat liéu ong dan), cach lap da hé ghéng ong dan, bao hanh hé thong thjét bi
phan phoi khi nén ciing dong vai tro quan trong vé phuong dién kinh teé cling nhu yéu cau k§
thuat cho hé thong diéu khién bang khi nén.

Yéu cau vé ton that 4p suat doi véi hé thong thiét bi phan phéi khi nén (tir binh trich chira
cho dén noi tiéu thy, cu thé la thiét bi may méc) khong vuot qua 1.0bar cu thé nhu sau:

- Ton that &p suat trong 6ng dan chinh 0.1bar

- Ton that &p suat trong 6ng ndi 0.1bar

- Ton that &p suat trong thiét bj xir 1y, binh ngung tu 0.2bar

- ton that &p suat trong thiét bi loc tinh 0.6bar
1.2. Binh trich chwra.

Binh trich chira khi nén ¢ nhiém vu 1a can bang &p suat khi nén tir may nén khi chuyén
den, trich chtra va ngung tu, tach nudc.

Kich thuéc binh chira phu thuge vao cdng suét tiéu thu ciia may nén khi va cong suat tiéu
thu cua thi€t bi may maoc su dung, ngoai ra con phu thudc vao phuong phap str dung khi nen:
Vi du nhu str dung lién tuc hay gian doan Binh trich chua khi nén nén lap rap trong khong
gian thoang d¢ thuc hién duoc nhiém vu nhu ngung tu va tach nudc trong khi nén.
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Hinh 3.2: cac loai binh trich chwra khi nén
a. Loai binh trich chtra thang ding
b. Loai binh trich chira nim ngang
c. Loai binh trich chira nho gan truc tiép vao ong dan khi.
1.3. Mang dwong 6ng

Mang duong dng dan khi nén cd thé phan chia lam 2 loai:

- Mang duong ong duoc lap rap ¢ dinh (trong nha may, xi nghiép)

- mang duong ong duoc lap rap di dong (vi du nhu duong ong trong day chuyén hoic
trong may mac thiét bi)

1.3.1. Mang dwing ong ldp cé dinh

Thdng s6 co ban cho Mang duong éng lap rap 6 dinh 1a ngoai luu luong khi nén con c6
van téc dong chay, ton that &p suat trong duong 6ng dan khi, &p suat yéu cau, chiéu dai ong
dan va céc phu ting ndi dng

- Luu luong: phu thudc vao van téc dong chay. Van toc dong chay cang 16n, ton that &p
suat trong ng dan cang I6n

- Van téc dong chay: duoc chon trong khoang tir 6m/s dén 10m/s. Van toc dong chay khi
qua cac phu ting ndi éng s& ting 1én hay van téc dong chay s& ting 1én nhat thoi khi day
chuyén, may moc dang van hanh.

- Ton that p suét: trong cac dudng 6ng dan chinh 14 0.1bar. Tuy nhién trong thyc té sai s6
cho phép tinh dén bang 5% &p suat yéu cau. Néu trong ong dan chinh cé lap thém cac phu
ting dng néi, cac van thi ton that ap suat cua hé théng 6ng dan tang lén.

Khi lap rap hé théng ong din khi nén thuong nghiéng goc tir 1% - 2% so v6i mat phang
nan ngang (hinh 3.1). Vi tri thap nhat cua hé théng 6ng dan so voi mat phang nam ngang, lap
rap binh ngung tu nudc, dé nuéc trong éng chira dung ¢ do.

1.3.2. Mang dwong ong lép rap di dgng

Mang duong 6ng lap rap di dong da dang hon mang duong 6ng Iap rap cd dinh. Ngoai
nhitng dudng 6ng bang kim loai c6 thanh éng mong nhu éng dan bing dong ngudi ta con sur
dung thém cac loai bng dan bang nhwa, vat liéu téng hop, cac dudng ong dan bang cao su.
DBuong kinh 6ng dan duoc lya chon phai trong tng véi duong kinh mdi ndi caa phan tir diéu
khién.

Ngoai nhitng méi lap ghép bang ren, mang duong éng di dong con sir dung cac méi noi
cam voi cac dau kep

Trang 30



PIEU KHIEN PIEN KHi NEN
Tuy theo ap suat cua khi nén cho ting loai may ma chon nhirng loai éng dan c6 nhtng
tiéu chuan khac nhau.

H¢ théng dwong ong: C6 tac dung truyén dan khi, tao ra sy lién két gira cac bo phan
trong hé thong khi nén

Hé théng dwong ong ddn khi trong mgt sé nha may

oy

Hinh 3.3: Mang dwong 6ng

2. Co c4u chap hanh

Co céy chap hanh Cvé nhiém vu biénﬁ d6i ning luong khi nén thanh nang lugng co hoc.
Co cau chap hanh c6 thé thuc hién chuyén dong thang (xy — lanh) hoac chuyén quay (dong
co khi nén).

Cén pit — tong tao ra lyc ddy F dugc tinh bang tich cua dién tich bé mat pit — tong A va
ap suat trong xy — lanh pe.
2.1. Xy —lanh

2.1.1. Xy — lanh tac dung don

1 23 4
H 2 5 6

1: cita vao luwu chét

2: Thin xv lanh ﬂﬁéaéd:

3: Vone chdn dédu
4: Pit téng
5: Lo xo

Ki hi¢u

Hinh 3.4: Ky hiéu xy — lanh tac dung don.
Ap luc tac dong vao xy — lanh don chi c6 & mot phia, phia nguoc lai do 10 xo tac dong
hay do ngoai luc tac dong. Luc tac dong Ién pit — tong dugc tinh theo cong thuc:
F=Ap,—F,-F,
Trong do: F; [daN]: Luc tac dong Ién pit — téng.
zD?
4

D [em]: Buong kinh pit — tong.

pe [bar]: Ap suat khi nén trong xy — lanh.

A=

[cm’ | Dién tich pit — tong.
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Fr [bar]: Luc ma sét, phu thudc vao chat lugng bé mit gitra pit — tong va xy — lanh,
van toc chuyén dong pit — téng, loai vong dém. Trong trang thai van hanh binh thuong,
luc ma sat Fr = 0,15 A.p.
Fr [bar]: Luc 10 xo.
Xy — lanh tac dung don duoc sir dung cho thiét bi, dd ga kep chi tiét.
- Xy — lanh mang:
Nguyeén ly hoat dong cua Xy — lanh mang cling twong ty nhu xy — lanh tac dung don. Xy
— lanh mang kiéu cuon cé khoang chay I6n hon xy — lanh mang kiéu hop.
Do khoang chay cua pit — tdng nho (I6n nhat = 80 mm), xy — lanh mang dugcC sir dung
trong diéu khién 6 t6 (diéu khién phanh, ly hop ...), trong cong nghiép hoa chat.

a/ Xy lanh mang kigu cudn b/ Xy lanh mang ki€u hip
Hinh 3.5. Xy — lanh mang.
2.1.2. Xy — lanh tac dung hai chiéu (xy — lanh tac dung kép)
Nguyeén tic hoat dong cta xy — lanh tac dung kép 1a &p suat khi nén duoc din vao ca hai
phia xy — lanh.
a. Xy — lanh tac dung kép khéng cé giam chdn

=

Ky higu chung

=

Ky higu theo yéu cdu dic bidt

—

Hinh 3.6. Xy — lanh tac dung kép khong c6 giam chén.
b. Xy - lanh tac dung kép c6 giam chin
Nhiém vu cua co cAu giam chan 1a ngan chan su va dap cua pit — tong vao thanh Xy —

lanh & vi tri cudi khoang chay. Nguyén ly hoat dong cua xy — lanh tac dung kép c6 giam chan
cubi khoang chay. Nguoi ta dung van tiét luu mot chiéu dé thu:c hién nhiém vu giam chan.

==
b /
/ '\.\\\\\\'\.\\\\\\'\.\\\\\\'\.\\\\\\\\\\\\\\\\\\\\'\.\\\\\\'\.

Hinh 3.7. Xy — lanh tac dung kép cé giam chan cudi hanh trinh.
c. Xy - lanh khéng c6 can pit — téng
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Xy — lanh khang c6 can pit — tong c6 wu diém so véi loai xy — lanh c6 can pit-tong Ia
chiéu dai thiet ke cua nd chi bang mot nira va chia lam 3 loai:
+ Xy — lanh kiéu ddy dai hay bang da.
+ Xy — lanh kiéu r&nh then hoa.
+ Xy — lanh véi bo ly hop bang nam cham.

=] //, /// 77

i OO N NN A

Hinh 3.8. Xy lanh khéng cé cén pit- tong
d. Xy —lanh nhiéu vi tri diéu chinh

Chandi| 1|2 ]3| 4

| 0 +|-|-|+

| B MNDREE

||'| | tri I I
1 23 4 7

_+__

Hinh 3.9. Xy- lanh nhiéu vi tri diéu chinh.
Xy — lanh ¢6 nhiéu vi tri dieu chinh gom hai xy — lanh tac dung kép noi lai véi nhau. Nhu
vay 4 ctira noi 1, 2, 3, 4 sé dugc hoan vi va sé nhan dugc 4 vi tri twong tng.
e. Xy — lanh véi pit — tdng réng

% %N ﬁguxnuui;ﬁxxxxua T b ﬂﬁh

i ‘l\‘ﬂ'ﬂﬂh‘ﬂﬁh\t\\t\tﬁ11\1%%‘1@1&%%&‘\%‘&%\1\ e

1] —— III

AR SRR AR

)y,

A K S S e ———— - : m

f. Xy —lanh va dap
Bubng A Budng B

1%

i

Hinh 3.10. C4u tao va nguyén ly hoat dong cia xy — lanh va dap.
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C4u tao va nguyén ly 1am viéc cua Xy - lanh va dap (Hinh 3.10): Xy - lanh chia ra thanh 2
budng A va B. Ngan ¢ giita 2 budng, ¢ 1 18 tiét luu cho khi nén thoét ra ngoai. Trang thai
binh thuong (giai doan 1), budng B thdng vai ap suét khi quyén Pa.

Khi c6 tin hiéu X, khi nén s& vao budng A, ap suit P, ban dau chi tic dong vao bé mit
dién tich nho cua xy - lanh (giai doan 2). Chi trong mot thoi gian ngén, ap suat P, tac dong
Ién ca bé mat cua xy - lanh trong budng A, ap luc tang 1én dot ngot (giai doan 3) day manh
Xy - lanh di xubng.

g.Xy — lanh quay bdang thanh rang
Nguyén 1y ciu tao ctia xy - lanh quay bing thanh ring duoc trinh bay trén hinh 3.51.
Pham vi quay c6 thé 13 90°, 180° hay 360°

Ky hidu
el B
Hinh 3.11. Xy - lanh quay bang thanh ring.
2.2. Pong co khi nén
Pong co khi nén 1a co ciu chap
hanh, c6 nhiém vu bién i thé nang @
hay dong nang cua khi nén thanh co
nang (chuyén dong quay). Déng ca quay mét chidu Déng ca quay hai chiéu
, Pong co khi nén c6 nhimg uu Hinh 3.12. Ky hi¢u dong co’ khi
diém sau:

- biéu chinh don gian s6 vong quay va moment quay.
- Pat dugc sb vong quay cao va diéu chinh v cap.
- Khéng xay ra hu hong khi lam viéc trong tinh trang qua tai.
- Gi thanh bao dudng thap.
Tuy nhién dong co khi nén c6 nhitng khuyét diém sau:

- Gia thanh ning luong cao (khoang 10 lan so véi dong co dién).
- S6 vong quay phu thudc qua nhiéu khi tai trong thay doi.
- Xay ra tiéng on 16n khi xa khi.

2.2.1. Dgng co banh ring

0 O

Kihiéu

- . A
a. Béng coquay I chiéu

b. Déng co quay 2 chiéu,

Cua vao T

Hinh 3.13. Dong co banh ring
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Pong co banh riang duoc chia ra 1am ba loai: Pong co banh ring thang, dong co banh rang
nghiéng va dong co banh rang chit V. Dong co banh ring thuong c6 cong suat den 59 kW
véi ap suat lam viéc dén 6 bar va moment dat dén 540 Nm.
2.2.2. Djng co truc vit
Hai tryc quay ctia dong co truc Vit c6 bién dang I6i va bién dang Idm. S ring cia moi
truc khac nhau. Biéu kién d¢ hai truc quay an khop la hai truc phai quay dong bo.

—_—
P

. Citu né1 luu chdt vao

2. Ranh vong
3. L5 dén luu chdt vao
4. Cdanh gat
5. Réto
6. Stato
6 7. L6 dan lheu chdt

8. Lé dén lieu chét thodt ra

o B~ W N

Hinh 3.15. Pong co canh gat.

Nguyén 1y hoat dong ctia dong co canh gat (hinh 3.15): luu chat duoc dan vao cira 1, qua
ranh vong 2 vao 16 dan luu chat 3. Duéi tac dung 4p suat 1én canh gat, roto quay. Luu chat
duoc thai ra ngoai bang 16 8 (néu 1a dau thi 16 8 dugc ndi vé bé dau, con khi nén thi thai ra
moi truong khong khi).

2.2.4. Dong co pit — tong hwong Kinh
1 2 3 i 5

14 ¥y - lanh

2. Pit - tdng

. Thanh truyén

4/. Wan difu khifn

5. Kénh ddn trong xy - lanh

Hinh 3.16. Pong co pit — tong hwong kinh.
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Pong co pit — tong huéng kinh co cong suat tir 1,5 dén 15kW. Nguyén ly hoat dong nhur
sau: &p suat khi nén sé& tac dong Ién pit — tong 2, qua thanh truyén 3 1am cho truc khuyu quay.
Dé cho truc quay khéng bi va dap va tai trong déu trong luc quay, thudng bé tri nhidu xy —
lanh.

2.2.5. Dgng co pit —tdng doc truc

Pong co pit - tobng doc truc thuong duoc bé tri 5 xy - lanh doc theo truc gan trén dia du
dwa. Moment quay duoc tao thanh boi luc tlep tuyén cua xy - lanh tac dong. Dong co pit -
téng doc truc diéu khién vong quay dugc vo cap va dat duwoc moment quay 900Nm.

Pit thng Ay - lanh

ottt

=
N
__‘_d..--'—"

\}. St

e T

Hinh 3.17. Pong co pit — tdng doc truc.
2.2.6. Dgng co turbine

I____

Hinh 3.18. PJng co turbine.

Nguyén ly hoat dong cua dong co turbine 1a chuyén d6i dong ning ciia dong khi nén di
qua voi phun thanh co ning. Vi vay dong co dat s6 vong quay rat cao (10.000 v/ph). Pong co
turbine dugc phan chia theo hudng dong khi nén vao turbine thanh céc loai: doc truc, hudng
truc, tiép tuyén va dong co tia phun tu do.

2.2.7. Dong co mang

Hinh 3.19. Pong co mang.

Nguyen Iy hoat dong cia dong co mang nhu sau: khi dong khi nén vao lam cho mang dao
dong. Néu néi mang vai thanh truyén va mot banh coc thi dong co sé tro thanh chuyén dong
quay khéng lién tuc.
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BAI: 4. CAC PHAN TU TRONG HE THONG
PIEU KHIEN

Thoi gian: 24 gio
Muc tiéu:
- Giai thich dwoc nguyén ly hoat déng cua cac logi van.
- Ldp dat va vdn hanh dwoc céc logi van.
- Ldp dat va vdn hanh dwoc céc logi cam bién khi nén va phan ti: chuyén dai tin hiéu.
- Reén luyén tinh chu dong, tw duy khoa hoc, nghiém tic trong hoc tdp va trong cong viéc.
1. Khai niém
Mot hé thong diéu khién bao gdm it nht 1a mot mach diéu khién. Mach diéu khién theo
tiéu chuan DIN 19266 (ti€u chuan cia Cong hoa Lién Bang Dtic) dugc mo ta nhu hinh vé

1.5
I | Cocéu chip
L"j hanh
| ] i
14 & 1 1B Phén tur diéu
H""D' X | " khién
1.3 - P| R i
P <4015 1 Phin tr xu Iy
: : tin hiéu
1 |
2 0 o
¥ 14n tir dua
= i \ f % : \. W tin hiéu
07 PR PR ¥
Bo phin loc
h-‘l . W
Lm bai luong vao
p.Q
Binh chira:
~.
: Nguén cung
cip khi nén

Hinh 4.1: CAu tric ciia mach diéu khién va cac phan tir

- Phan tir dua tin hiéu: nhan nhirng gia tri cua dai luong vt ly nhu dai lugng vao, la phan
tir dau tién cua mach diéu khién. Vi du: van dao chiéu, van 4p suat. .

- Phan tir xtr Iy tin hiéu: Xt 1y tin hiéu nhan vao theo mdt quy tic logic xac dinh, 1am thay
doi trang thai cac phan tu di€u khién. Vi du nhu: van ddo chiéu, van tiét luu, van logic AND,
van OR...

- Phan tir diéu khién: diéu khién dong niang lugng theo yéu cau, thay doi trang thai cta co
cau chap hanh, vi du: van dao chiéu...
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-Co g:?iu chap hanh: thay d6i trang thai ctia d6i twong diéu khién, 1a dai luong ra ctia mach
dicu khién, vi du: xylanh, dong co...
2. Van dao chiéu
Van dao chiéu c6 nhiém vu diéu khién dong ning luong khi nén bang cach déng mé hay
chuyén doi vi tri dé thay doi hudng di cua dong nang luong.
2.1. Nguyén ly hoat dong

Khi nén di ra
Tin hiéu tdc ddng | Thdn van

ﬂ/ - V{J_ Zz227) Méng van
L FE M

—
7 ; ~Lox
NGl v ngun khi nén/ l

& Xa khi

Hinh 4.2. Nguyén ly hoat dong ciia van ddo chiéu.

Nguyén ly hoat dong cua van dao chiéu (hinh 4.2): Khi chua c6 tin hiéu tac dong vao cta
(12) thi cura (1) bi chan va cua (2) ndi véi cira (3). Khi o tin hi¢u tac dong vao cura (12) nong
van sé& dich chuyén vé phia bén phai, cua (1) ndi véi cra (2) va cira (3) bi chan. Trudng hop
tin hiéu tac dong vao cua (12) mat di, dudi tac dong cua luc 16 xo, ndng van trg vé vi tri ban
dau.

2.2. Ky hi¢u van dao chiéu

Ky hiéu chuyén ddi nang van

[ |E| Ong din

&' Van dao chiéu 3/2

\—SD vi 1 b/. Van déo chiéu 4/3

S6 cla

Ky higu va t8n goi van déo chidu

2(A)  4(B)
Ciia ndi didu khién 14(Z) —[X [ Z}-— Ciia ndi diéu knién 12(Y)

Cia x& khi khéing cd mdi Ndi vi nguBn khi nén 1(P)
néi cho dng dn 3(R)
Ky hiéu cdc clra ndi clia van ddo chidu
(T3] Vandiochidu 22 [[IX] Van dao chiéu 4/2

[IN]  Van déochidu 32 [ ITA Van dao chidu 5/2
Hinh 3.3. Ky higu va tén goi ciia van dao chiéu.
Sy chuyén d6i cia nong van duoc biéu dién bang cac 6 vudng lién nhau véi cac chit céi o,
a,b,c...

Vi trf "khong" dugc ky hi¢u 1a vi tri ma khi van chua c6 tac dong cua tin hiéu ngoai vao.
Doi vai van ¢ 3 vi tri, thi vi tri o ¢ gitra, ky hiéu "0" 1a vi tri "khong ". Boi vai van 6 hai vi
tri , thi vi tri "khong" c6 thé 1a vi tri "a" hodc "b", thong thudng thi vi tri bén phai "b" 1 vj tri
"khong "
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Bén trong & vudng cua mdi vi tri 1 cac duong thang co hinh mii tén, biéu dién chuyén
dong cua dong khi nén qua van. Trudng hop dong bi chin duoc biéu dién bang dau gach
ngang.

2.3. Tin hi¢u tac dong

Néu ky hiéu 10 xo nim ngay bén phai cia ky hiéu van dao chiéu, thi van dao chiéu d6 co
vi tri “khong”, vi tri d6 13 6 vudng phia bén phai cua ky hiéu van dao chiéu va duoc ky hiéu
“0”. Diéu d6 c6 nghia 1a khi chua cé tin hiéu tac dong vao nong van thi 10 xo tac dong giit vi
tri do.

a. Tin hiéu tdc déng bang tay

': Ky hiéu niit &n téng quét
Q: Niit bim
/& Tay gat
/E Ban dap

b. Tdc dong bang co

] Diu do

()] (it chan bang con lan, tic dong hai chiéu

(it chan bang con lan, tic dong mot chiéu

/ KM1 Lo xo

V Niit 4n cd ranh dinh vi

s

c. Tdc déng bang khi nén

- Truc tiép bang dong khi nén vio

Truc tiép bang dong khi nén ra
Truc tiép bang dong khi nén vio vdi dutng kinh
2 déu ndng van khdc nhau

Gidn tiép bang dong khi nén vio qua van phu trg

Gidn tiép bang dong khi nén ra qua van phu trg
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d. Téc dong bang nam cham dién

7] Truc tiép

Bang nam cham dién va van phu trg

/D

# Téc dong theo cdch hudng dén cu thé

2.4. Van dao chiéu cé vi tri “khong” (khong duy tri)

Van dao chiéu c6 vi tri “khong” 1a loai van néu khong c6 tin higu tac dong thi van chi
ding ¢ mot vi t(i duy nhat (doi vai van cé hai vi tri thi thuong vi tri b; loai van cé 3 vi tri thi
vi tri “khong” nam 0 vudng ¢ gita).

2.4.1. Van ddo chiéu 2/2, tic dpng co hec - ddu do

—

|

A

%g\\\\l
]

= T
1l ir etk

W 2P025-08
Hinh 4.5. Van dao chiéu 2/2.
Vanco2ciraPvaR, 2 vitri 0 va 1. O vi tri 0: cira P va R bi chin. Néu dau do tac dong
vao, tur vi tri 0 van s€ duoc chuyén sang vi tri 1, khi d6 ctra P va R s& ndi v&i nhau. Khi dau
do khong con tac dong thi van s& tr¢ lai vi tri ban dau do lyc nén cua 16 xo.
2.4.2. Van dio chiéu 3/2
- Van dao chiéu 3/2 tac dong co hoc - dau do

f! Clua xa khi R Ky hiéy
e N
—L ) | A
E SN
- g ,,_...--, |::I| R

P NZA
Hinh 4.6. Van dao chiéu 3/2.
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Vancd 2 ciaP, AvaR. Co 2 vitri 0, 1. O vj tri 0: ctra P bi chin, cira A ndi voi cia R.
Néu dau do tac dong vao tir vi tri 0 van s& chuyén sang vi tri 1, khi d6 ctra P ndi véi ctra A,
ctra R s& bi chan. Khi dau do khong con tdc dong nira thi van s¢€ trd vé vi tri ban dau béng luc
nén cua 1o xo

- Van dao chiéu 3/2 tac dong bang tay — nat 4n

SIFEANY

Hinh 4.7. Van dao chiéu 3/2.
- Van dao chiéu 3/2 tic dong bang nam cham dién qua van phu tro

Cudn diy

""" Lai sat (pittong tru)

Lé xo

Van phu trg NSSUNN, NS LPitténg phu 1 '—"ﬁ.D
= F -
?, L6 khoan A
PN >R \ M
Van chinh [ A b L+
?: e o Rt PR
/.
/;/ %-—Nf}ng van
P il
— £

Tai vi tri “ khong” ctra P bi chin, cira A ndi voi ctra R. Khi dong dién vao cudn day,
pittong tru bi keo 1én, khi nen s& theo hudng P1, 12 tac dong 1€n pittong phu, pittong phu bi
day xubng, van s& chuyén xang vi tri “1” cira A ndi voi cira P cira R bi chan.

Khi dong dién mat di, pittong tru bi 10 xo kéo xudng, va khi nén & phan trén pittong phu
s€ theo ctra R thoat ra ngoai.

- Van dao chiéu 3/2 tic dong bang tay- cong tic.

T

- Van déo chiéu 3/2 tac dong bang dong khi nén tryc tiép tir 1 phia

F 3

2.4.3. Van dio chiéu 4/2
- Van dao chiéu 4/2 tac dong bang tay — ban dap
I 0

“ i
i
p ' R
Ky hiéu van 4/2
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- Van déo chiéu 4/2 tac dong tryc tiép bang nam cham dién

X

Tai \{i tri 0: ctra P ndi véi cira B, cﬁ’a} A nbi véi cia R Khi c6 dong di¢n vao cudn day van
s€ chuyén sang vi tri 1. Khi d6 ctra A n6i véi P, ctra B noi véi R.
2.4.4. Van ddo chiéu 5/2
- Van d4o chiéu 5/2 tac dong bang co — dau do:

b

\,_;,\ Ky higu
. A — 0
— u A AlB
_ B ST
s = sH R
=
Hinh 4.9. Van dao chiéu 5/2.
- Van dao chiéu 5/2 tac ¢ong bang khi nén:
'z
Ky higu
1 0
- ) N
e — B SRR
S ESEESS
NS
Hinh 4.10. Van do chiéu 5/2 tac dong bang khi nén.
- Van dao chiéu 4/2 tac dong truc tiép bang nam cham dién:
Ky hiéu
AB
PR

Hinh 3.11. Van dio chiéu 4/2 tac dong truc tiép bing nam cham dién.
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2.4.5. Cong tdc hanh trinh (ci chdn)
Chiéu tac dong 1én dau do 1a cung huéng Voi o

khoang chay caa dau do. Chiéu tac dong 1én cong tic
hanh trinh bang con lan tac dong hai chiéu duoc mod ta
& hinh 3.13. Bdi véi cong tic hanh trinh (ctr chan) P
bang con lan tac dong mot chiéu khi chiéu tac dong tir
trai qua phai, con lan bi xoay, khéng co tin hiéu tac R
dong Ién cong tic hanh trinh. 7
2.5. Van dao chiéu khéng c6 vi tri “khong” (c6 duy
tri)

Hinh 3.13: Céng tac hanh trinh

Van dao chiéu khong c6 vi tri “khong* 1 loai van sau khi tin hi¢u tac dong lan cudi Ién
nong van khdng con nira, thi van s& gilr nguyén vi tri lan do, khi nao chua c6 tac dong Ién
phia doi dién nong van. Vi tri tac dong duoc ky hiéua, b, c...

Tac dong 18n nodng van cd thé 1a:

- Tac dong bang tay, ban dap.
- Tac dong bang dong khi nén diéu khién di vao hay di ra tir hai phia nong van.
- Tac dong truc tiép bang dién tir hay gian tiép bang dong khi nén di qua van phu tro.

Loai van dao chiéu chiu tac dong bang dong khi nén diéu khien di vao hay di ra tir hai
phia nong van hay tac dong truc tiep bang di¢n tur hodc gian tiep bang dong khi nén di qua
van phu trg duoc goi la van dao chiéu xung baéi vi vi tri ctia van dugc thay doi khi cé tin hiéu
xung tac dong 1én nong van.

- Van trugt dio chiéu 3/2 tac dong bang tay

Clia xa khi R 1 0 Ky higu

7 /ff,-d’lzi

A P T|:|||::.

Hinh 4.14. Van truot dao chiéu 3/2.
Khi dich chuyén dng 16t sang vi tri a, thi cira P ndi cra A va cira R bi chan. Khi dich
chuyén ong 16t sang vi tri b, thi ctra A noi véi ctra R va ctra P bi chan.
- Van xoay d4o chiéu 4/3 tac dong bang tay

i ot Ml &

Hinh 4.15. Van xoay d4o chiéu 4/3.
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- Van d4o chiéu xung 5/2 tic déng biang dong khi nén diéu khién di ra tir hai phia
nong van:

Nguyén tic hoat dong ciing twong ty gidng nhu van dao chiéu xung 4/2 tac dong bang
dong khi nén diéu khién di ra tir hai phia nong van.

f R ‘ P fS

_____ s
ZI s A B

ur

K\%"I_.=1|L = | M= "I S

i} B

Hinh 3.16. Van trugt dao chiéu 5/2.
- Van d4o0 chiéu xung 3/2 tac dong bing nam cham dién qua van phu tro-
A
vo x| EANEAY
PR

Hinh 4.17: Van dao chiéu xung 3/2.
- Van d40 chiéu xung 4/2 tic dong bang nam cham dién qua van phu tro:

A B
P} IR
Hinh 4.18: Van dao chiéu xung 4/2.

- Van dao chiéu xung 5/2 tac dong bang nam cham dién qua van phu tro:
A B

M| | Axav
PR
Hinh 4.19: Van dio chiéu xung 5/2.

3. Van chin

Van chan la loai van chi cho luu lugng khi nén di qua mot chieu, chiéu nguoc lai bi
chan. Ap suat dong chay tac dong 1én bo phan chan cta van va nhu vay van dugc dong lai.
Van chan gom co6 céac loai sau:

- Van mét chiéu.

- Van logic OR.

- Van logic AND.

- Van xa khi nhanh.
3.1. Van mot chiéu

Van mot chiéu c6 tac dung chi cho luu lugng kh‘i nén di qua mét chiéu, chiéu nguoc lai
bi chan. Nguyén ly hoat dong va ky hiéu van mot chiéu, dong khi nén di tir P qua A, chiéu tur
B qua A bi chan.
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L

N m=h

Hinh 4.20: Van mét chiéu

/% % Ky higu

:: \ILR:n\ -

| E

Hinh 4.21. Van logic OR.

Nguyén ly hoat dong va ky hiéu van logic OR nhu sau: Khi c¢6 dong khi nén qua ctra Py S€
day pit - tbng tru cua van sang vi tri bén phai chan ctra P2, nhu vay caa P1 ndi véi cira A. Khi
c6 dong khi nén qua cira P2 s& day pit - tbng tru cua van sang vi tri bén trai chin cta P1, nhu
vay cira P2 ndi vai ctra A. Nhu vay, van logic OR c6 chiic nang 12 nhan tin hiéu diéu khién &
nhitng vi tri khac nhau trong hé thong diéu khién.

3.3. Van logic AND
|

Z.

1

3.2. Van logic OR

Ky hiéu

P-él‘P

\\..\.\.\.\.\ l\\.

DO I

=N

loe
Hinh 4.22. Van logic AND.

Khi c6 dong khi nén qua ctra P1 s& day pit - tng tru cua van sang vi tri bén phai nhu vay
ctra P1 bi chan. Khi c6 dong khi nén qua cira P, s& day pit - tdng tru cua van sang vi tri bén
trai, cra P2 bi chan. Néu dong khi nén ddng thoi di qua cira P1 va P2, cira A s& nhan duoc tin
hiéu, tic la khi nén sé di qua cira A. Nhu vay van logic AND c0 chire nang 1a nhan tin hiéu
diéu khién cting mét IGc ¢ nhiing vi tri khac nhau trong hé thong diéu khién.

3.4. Van xa khi nhanh

Khi dong khi nén di qua cira P2 s& day pit - tng tru sanh phai chan cira R, nhu vay cta P
ndi voi ctra A. Truong hop nguoc lai, khi dong khi nén di tir A s& day pit - tbng tru sang trai
chin ctra P va nhu vay ctra A ndi voi cira R. Van xa khi nhanh thuong 1ap & vi tri gan co cau
chap hanh, vi du pit - tdng c6 nhiém vu xa khi nhanh ra ngoai.
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Hinh 4.23. Van xa khi nhanh.

4. Van tiét luu

Van tiét luu ¢6 nhiém vu diéu chinh luu lwgng dong chay tirc 1a diéu chinh van toc hoc
thoi gian chay cua co cau chap hanh. Ngoai ra van tict luu cling c6 nhiém vu di€u chinh thoi
gian chuyén doi vi tri cua van dao chieu. Nguyén ly lam viéc cua van tict luu la luu luong
dong chay qua van phu thudc vao su thay doi tiét dién.
4.1. Van tiét lwu c6 tiét dién khong thay doi

Luu luong dong chay qua khe hé cua van c6 tiét dién khong thay doi duoc.

A B

—.—L—'

Hinh 4.24: Ky hi¢u van tiét I c6 tiét di¢n khong thay doi.
4.2. Van tiét lwu c6 tiét dién thay doi
Van tiét luu co tiét dién thay doi dieu chinh dugc luu lugng dong chay qua van. Hinh 3.26
la nguyén ly hoat dong va ky hi¢u cua van tiet luu co tict dién thay doi, tict luu duoc ca hai
chiéu cua dong khi nén di tir A qua B va nguoc lai. Tict dién duogc thay doi bang vit dicu
chinh.

Vit diéu chinh
i Ky hiéu
'] Tigt dién khe hd
— A —5&——8B
AR B
— —
= .

Hinh 4.25: Van tiét lwu c6 tiét dién thay déi dworc.
4.3. Van tiét lwu mot chiéu diéu chinh bing tay

Vit diéu chinh bdng tay

% Ky hiu

N

l
o0
A % 7 B A.@-B
—_— —_—
o /,;/

]
\H“re hd cd tigt dién A

Hinh 4.26. Van tiét lwvu mét chiéu diéu chinh bing tay.
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Nguyén ly hoat d6ng cua van nhu sau: tiét dién chay Ax thay d6i bang cach diéu chinh vit
diéu chinh. Khi dong khi nén di tir A qua B, 10 xo day mang chin xudng va dong khi nén chi
di qua tiét dién Ax. Khi dong khi nén di tir B qua A, 4p suat khi nén thiang luc 10 xo, day
mang chan 1én va nhu vay dong khi nén s& di qua khoang ha gitra mang chan va mit tya
mang chén, luu lugng khong duoc diéu chinh.

5. Van ap suit
5.1. Van an toan

Van an toan cé nhiém vu gitr 4p suat Ion nhat ma hé thdng co thé tai. Khi &p suat 16n hon
&p suét cho phép cua hé théng thi dong ap suat khi nén sé& thing luc 10 xo va khi nén sé& theo
ctra R thoat ra ngoai moi trudong.

Ky higu

Hinh 4.27. Van an toan.

5.2. Van tran Ky hiéu
Nguyén tic hoat dong cua van tran twong tu nhu van an P4
toan nhung chi khac & cho la khi ap suat & ctra P dat duoc gia — b
tri xac dinh thi ctra P s& ndi véi cira A ndi voi hé thong diéu P A
khien. . i Hinh 4.28. Ky hiéu van tran.
5.3. Van diéu chinh ap suat
Khi nén vao Khi nén ra
— | -
i — Y )
Kim van —— L& thang
- " Man A b
Li‘l :':‘_:Id__'_,_,_,—-'_’_'_ k! S v g h:‘l hIEL
\ Z =
1
Clra xd khi | -
al L__l b/ L__
Truc vit diéu )
chinh e 1d xo—— 1 b, Van diéu chinh 4p suft cd cla xd khi
{ ) | { )
N

Hinh 4.29. Nguyén ly hoat déng ciia van diéu chinh &p suit va ky hiéu.

Van diéu chinh &p suat c6 cdng dung giir cho ap suat khong ddi ngay ca khi c6 su thay doi
bat thuong cua tai trong 1am viéc & phia duong ra hoic sy dao dong cua ap suat duong vao
van. Nguyén tic hoat dong cia van diéu chinh &p suat nhu sau (Hinh 4.29): khi diéu chinh
truc vit, tirc la diéu chinh vi tri cua dia van, trong truong hop ap suit ctia dudng ra ting 1én so
Vi ap suat duge diéu chinh, khi nén sé& qua 15 thdng tac dung lén mang, vi tri kim van thay
dbi, khi nén qua 15 xa khi ra ngoai. Dén khi ap suat & duong ra giam xubng bang véi ap suat
duge diéu chinh, kim van tré vé Vi tri ban dau.
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5.4. Role ap suét

Ky higu

Hinh 4.30: Role ap suit.

Role 4p suét ¢6 nhiém vu dong mé cong tac dién, khi &p suét trong hé théng vuot qué
muc yéu cau. Trong hé thong di€u khién dién — khi nén, role ap suat c6 thé coi nhur la phan tir
chuyén doi tin hiéu khi nén — dién. Cong tac dién dong, m¢ twong tng véi nhitng gia tri ap
suat khac nhau cé thé diéu chinh bang vit.

6. Van diéu chinh thoi gian
6.1. Role thoi gian dong cham

Role thoi gian dong cham gdm cum cc phan tir: van tiét luu mot chiéu diéu chinh bang

tay, binh trich chira, van dao chiéu 3/2 ¢ vi tri “khong” ctra P bi chan.
\an tiét luu mét chiéu Ky hiéu
diéu chinh bdng tay Al

Binh trich chia

. PR
qd — Bigu dd thdi gian
] —
] A }{ — ]
. Van dao chiéu 3/2 PR e BN

Hinh 4.31. Role thoi gian dong cham.
Khi nén qua van tiét luu mot chiéu, can thoi gian tl dé lam ddy binh chira, sau do tac
dong 1én nong van dao chiéu, van dao chiéu chuyén doi vi tri, caa P noi vai cira A.
6.2. Role thoi gian ngit chim
Role thoi gian dong cham, Vé‘nguyén ly, cAu tao ciing twong tu nhu role thoi gian dong
cham, nhung van mot chiéu co chi¢u nguoc lai.

Van tiét luu mét chiéu Ky hiéu
diéu chinh bang tay A
%ﬁlﬂllfﬂ(q[l% 1 T w
sl ‘ Binh trich chifa X E
& b P 'R
- Biéu dd thdi gian
-
A ) ) }: [ ———
\Van dao chiéu 3/2 A —O -

Hinh 4.32. Role thoi gian ngéit cham.
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7. Van chan khong

Van chan khong 13 co ciu c6 nhiém vu hit va giit chi tiét bang lec hit chan khdng. Chan
khéng duoc tao ra bang bom chan khong hay bang nguyén Iy éng Ventury. Khi nén vai &p
su.at p trong khoang 1,5 — 10 bar s€ qua dng Ventury va theo cira R thoat ra ngoai. Tai phan
cudi cua ong Ventury chan khéng s& duoc tai thanh. Nhu vay cira ndi U sé tao ra chan khong.

Cua U ndi véi dia hut (thuong duoc ché tao theo dang dfa tron voi vat ligu la cao su hay
vat liéu tong hop). Ap suat chan khdng tai ctra U c6 thé dat den 0,7 bar va phu thugc vao ap
suat p cta dong khi nén.

;;;;; Ky higu
R 7S ?

T
i

AR

82

[y
A — =
%\% —7

Hinh 4.33. Van chén khéng c6 binh trich chira.

8. Cam bién bang khi nén

Cam bién bang tia thuoc loai cam bién khong tiép xuc, tic 1a qué trinh cam bién khéng
c6 su tiép xUc gitra bo phan cam bién va chi tiét. Nguyén tic hoat dong cua loai cam bién
bang tia la dong khi nén. So véi cac loai cam bién khong tiép xuc bang dién, cam bién bang
tia duoc g dung & nhiing 1anh vyc ma cam bién khong tiép xuc bang dién khdng thé cam
bién dugc nhu: diéu kién nhiét ¢, anh huong caa nudc, anh huong cua dién trudng. ..

Cam bién bang tia c6 3 loai chu yéu: cam bién bang tia r& nhanh, cam bién bang tia phan
hoi va cam bién bang tia qua khe ha.
8.1. Cam bién bing tia ré nhanh

Nguyén Iy hoat dong cua cam bién bang tia ré nhanh nhu sau: dong khi nén s& duoc phét
ra & cira P (4p suat ngudn), néu khong cd vat can thi dong khi nén sé& di thing, néu c6 vat can
thi dong khi nén r& nhanh qua cira X (4p suét r& nhanh).

Pl

Hinh 4.34. Cam bién bing tia ré& nhanh.
8.2. Cam bién bing tia phan hoi
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Nguyén ly hoat dong cua cam bién bang tia phan hoi nhu sau: khi dong khi nén P di qua
khdng c6 vat can, tin hiéu phan hdi X = 0, khi ¢6 vat can, tin hiéu X = 1. Bic diém cua cam
bién bang tia phan hoi 1a khi vat can dich chuyén theo huéng doc truc cia cam bién — khoang
cach a hoic theo hudng vudng gdc vai truc — khoang céch s, thi tin hiéu diéu khién van nhan
gidtri X = 1.

WZ Ky higu
g

F]
£
%
é
|
i
L

T
S

A

il

T
Hinh 4.35. Cam bién bang tia phan héi.

SR

9. Phén tir khuéch dai.

Phén tir khuéch dai 12 phan tir tac dong tin hiéu diéu khién gian tiép 1én nong van dao
chiéu (hinh 4.36). Khi c6 tin hiéu ap suit diéu khién thap X co6 gia tri 0,1 dén 0,3 bar tac dong
1én mang (phan tir khuéch dai), cira ap suit nguon p = 6 bar s& ndi voi cira A. Nhu vay c6 thé
coi 1a phan tir khuéch dai tir gid tri 0,1 — 0,3 bar 1én gia trj 6 bar.

X Ki hiéu

|

X

5 ,

— S A4
N

4 __ & A]

% —P X ’\

Hinh 4.36: Phan tir khuéch dai mang
10.Phan tir chuyén doi tin higu.

Trong ky thut do luong va diéu khien, phan ta chuyen doi tin hiéu dugc sir dung kha
rong rai. Nhiém vu la chuyén doi tin hi¢u dugc bieén doi vao bo xu ly hay [a tir b xu ly
thanh nhiing tin hiéu dieu khién.

10.1. Phan tir chuyén doi tin hiéu khi nén — dién
10.1.1. Cdu tao
Ap suat p dé déng ma cdng tic dién duoc tiéu chuan theo tirng hdng san Xuat.
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Céng tdc
bar
Z % 3
4 p 0 Rk
P, "

S -

- & 4 L

Tin higu dién
“1

Hinh 4.37. Phan tir chuyén déi tin hiéu khi nén — dién (role ap suit)
10.1.2. Nguyén ly hoat déng

- Khi 16 xo (1) dwgc diéu chinh cung véi ap. suat diéu khién (P1) tac dong 1én éng luon
s6ng (2), lam thay doi khoang cach cua mat day éng lwon séng, nhu vay trong mach dién (3),
dién dung hay dién trueong s& thay d6i, tin hiéu dién (tin hiéu nhi phan hay tin hiéu twong tu)
duoc tao ra. Trong ky thuat diéu khién goi 1a phan tiz chuyén dai tin hiéu khi nén (ap sudt du)
— dien.

- Néu c6 ap suat (P2) tac dong, luc cua (P2) cung véi luc 6ng luon séng (2) tac dong
nguoc lai voi luc do ap suét (P1) va luc 10 xo (1), lam thay doi khoang cach cua mat day ong
luon séng. Trong ki thuat diéu khién goi 1a phan tiz chuyén dai tin hiéu khi nén (do chénh
léch &p sudt) — dién.

- Néu nhu (P2) ndi voi ap suat chan khong, dudi tac dong caa luc 16 xo (1) cung véi lec
cua ong luon séng (2) s& lam thay d6i khoang cach cia mat ddy 6ng luon song. Trong k¥
thuat diéu khién goi la phan tiz chuyén @i tin hiéu khi nén (&p sudt chan khong) — dién.

4 { 9 Tin hi¢u nhi phan
A ! Thong sé k§ thuat loai FESTO —
3 ARL - 2N - PEV.
A _ / Ap suét P1: 0,25/8 bar
mhi S S T A I’“@"‘ Ap suit P,: -0,2/ -8 bar
i i 2P: - 9,95/ 8 bar
bo tré max: 0,25 bar
TP TP ' A Tan s6 dong, mo: 70 Hz
‘ * Tin hi¢u twong tu Dong dién: 400mA

Hinh 4.38. Phan tir chuyén ddi tin hiéu khi nén — dién

~Trong ky thuat diéu khien, tin hiéu diéu khién (ap suat chan khdng) co thé tac dong truc
tiep I1én mang, dé cac tiep diem dién dong, ma (hinh 4.38)
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Ap suét déng mach tir 0,2-0,5 mbar
Dong dién tai 0,5A/220VAC

Tan sb déng 10Hz

Pham vi nhiét do st dung 0° - 30°
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‘ _Hinh 4.52. Phan tir chuyén dbi tin higu khi nén — dién
a. Bejmg tiep diém dién
b. Bang role dién
Phan tir chuyén dol tin hiéu khi nén — dién (tiép diém chuyén mach) (h|nh 4.52). Dudi tac
dong tin hiéu &p suat diéu khién X Ién mang (9) nong van (4) dich chuyen xuéng, tiép diém
(3) s& dong. Ap ké (8) hién thi &p suat diéu khién va don bay tac dong bang tay (10)

10.2. Phan tir chuyén doi tin hiéu dién — khi nén
Nguyén tic co ban dé chuyén ddi tin higu dién — khi nén 1a nam cham dién (hinh 4.40).
Dong dién vao cudn day (1), 18i tir (2) sé dich chuyén vé phia trai. Ctra (A) noi vai cira (P)

o
E ‘ 4
| | -
1 = | Ki hiéu
3 3> /
\xmg\\\\\\ |
L4 Z
P A

Hinh 4.40 Nguyén 1y tac dong ctiia nam cham dién
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BAI: 5. CO SO LY THUYET PIEU KHIEN BANG KHIi NEN

Thoi gian: 30 gio
Muc tiéu:
- Van dung duwoc cac nguyeén tdic logic diéu khién.
- Ldp duwoc phwong trinh diéu khién. Biéu dién cac phan tiz khi nén thanh mach logic.
- Rén luyén tinh chu dong, tw duy khoa hoc, nghiém tic trong cong viéc.
1. Khai niém co ban vé diéu khién
Diéu khién 1a qua trinh cua mot hé théng, trong do dudi tac dong ciia mot hay nhiéu dai

luong vao, nhf}’ng dai luong ra duoc thay ddi theo mot quy luat nhét dinh cta hé théng do.
(Theo ti€éu chuan DIN 19266- Cong hoa Lién Bang brrc).

Mot hé thong diéu khién bao gom: thiét bi diéu khién va doi twong diéu khién

Tin hiéu nhiéu S

Day chuyénsanxuat — | DOi tugng di€u khién

X1
X Thiét b diéu khién q
— Tin higu dicu khién

Hinh 5.1: So d6 hé thong diéu khién
- Béi tugng diéu khién 13 cac thiét bji may moc trong ky thuat
- Thiét bj diéu khién(mach diéu khién) bao gom: phan tir dua tin higu vao, phan tir xir 1y
va diéu khién, co cau chap hanh
- Tin hiéu diéu khién: 1a dai luong ra cua thiét bj diéu khién va dai luong vao cia doi
tuong di€u khién
- Tin hiéu nhiéu: 13 dai luong dugc tac dong tir ngoai vao hé théng va gay anh hudng x4u
dén hé thong.

Phan tir dwa tin higu Phan mlflllri éli vadicu 5| Cochuchip hanh
Vidu: Vidu: Vi du:
- Cong tic, nut nhan - Van chan - Xy lanh
- Cong tic hanh trinh - Van tiét luu - Bong co khi nén
- Cam bién bang tia - Van 4p suit
- Phan tir khuéch dai

Hinh 5.2: Céc phin tir ctia mach diéu khién
2. Cac phan tir mach logic
2.1. Phén tir NOT
Phan tir logic NOT dugc bicu dién nhu hinh v&. O trang thai ban dau dén H sang, khi téc
dong nut an S1 role K ¢6 dién, bong dén H mat dién va nguoc lai khi nha nut an S1, bong
den H sang.
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Si |_\

[« ]

H

X

2.2. Phin tir AND

Phan tir logic AND duoc biéu dién nhu hinh v&. Khi nhin déng thoi

role K s€ c6 dién den H sang.

Tin hiéu vao

[ 1 [ ]
| [ ] |

.
'

- Tin hiéu ra

Hinh 5.3 Phan tit NOT

nat 4n S1 va S2 thi

Tin hiéu vao

Tin hiéura

+24V/ 1 2
o T3 | 3 Sl
S1E K
4
4 s,
S2F
4
A1 & ! H
oV K
o P A2

2.3. Phan tit NAND

24V 1

2

. .
o
E

3
K
4
4
Al
A2

S1

S2
oV K
o

;

by

o

2.4. Phan tir OR

Hinh 5.4 Phan tir AND

1
S

2
Sw

H H

'_I E] Tin hiéu vao

Tin hiéu ra

IR

Hinh 5.5 Phan tir NAND
Phan tir logic NAND dugc biéu dién nhu hinh v&. O trang thai binh thuong dén H sang,
khi tac dong dong thoi ndt an S1 va S2 thi role K mat dién dén H sé khdng sang.

r' 3
247 1 2 3
© 3 T 3 | 3 S,
STEN S2F K >
4 4 4 S Tin hiéu vao
' >
Al H H . Tin hiéura
ovK EEIAz "
&
Hinh 5.6 Phin tir OR
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Phén tir OR duoc biéu dién nhu hinh v&. Khi tac dong hodc nat an S1 hodc nat 4n S2 role
K ¢6 dién, den H sang

2.5. Phan tir NOR

Phén tir NOR duogc biéu dién nhu hinh v&. O trang thai binh thuong dén H sang. Khi tac
dong hodc nit an S1 hodc nut an S2 ro le K ¢6 dién, dén H khong sang.

24V
o

1

2

3

S1E

v K
O

.
4

Al

'|'3

4

1

K7

2

QFH

2.6. Phan tir X- OR (EXC — OR)

S

r

b

-
>

Tin hiéu vao

H

-
>

-

. Tin hiéura

Hinh 5.7 Phén tir NOR

>

Khi 4n 1 trong hai nut nhan P; hodc P, thi dén Q sang; Khi khong 4n dong thoi ca hai
hodc an ca hai S1 va Sz thi Q khodng sang.

2. @
voay 12 3 o, 6
— % ®
4 34 3
%) 0 !
s M= K /
L ]
2 N 12 N 1 2 S1 | 82 Q
0 0 0
0 1 1
Al ® 1 0 1
ov K :.'__[ .
o A2 1 1 0

2.7. Phin tir X-NOR (EXC — NOR)

Khi 4n 1 trong hai nut S1 va S2 thi dén tat, khi khong an hodc an dong thoi ca hai thi dén
sang.

@ Y
oyl 2 34 m 2 6
o—p— A
4 34 3
w w 1
— ]
m m K 7
—J\I—J\l_"
2 2 1 2 S1 82| Q
0 0 1
0 1 0
Al QQH 1 0 0
K
> EJ_:IAz R

3. Ly thuyét dai s6 Boole.
3.1. Quy tic co ban ciia dai so6 Boole.
3.1.1. Khai ni¢m

Dai so logic (Boole) 1a dai so bicu thi cac bién sO hai trang thai tic 1a cac bién s6 nhi

phan. Hai trang thai d6 12 0 va 1 biéu thi cho cai gi d6 tach biét hodc trai nguoc nhau. Ham
cua dai so Boole:

B = {(x1...xn); +; -; .; 0;1}
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Trong d6 B 14 dai s6 logic.
X1 ... Xn : 1 tAp hop cac bién dau vao.
+, -, . : la cac phép toan trong ham
0, 1: 1a hang s6 0, 1.
Do d6 dai sé Boole 14 dai gé trong d6 mdi quan hé giita cac bién, cac hang thong qua phép
toan nhung gia tri cia ham bién chi 1a hai gia tri 0 hoac 1.
VD: f(x)=AB.C+ABC
3.1.2. Cdc phép todn trong dgi sé6 BOOLE
N Pai s qule chi co hai trang thai dai sérnérrl rat khéc véi dai sb thuong ya n6i chung rat
dé thao tac. O dai s0 Boole khong ¢6 phéan so, sd 4m, s6 4o, can thirc... Dai so6 Boole chi ¢6 3
phép toan.

a.Phép cong (OR)

Thé hién qua ham OR
A Bang gia tri cia ham OR
A N A B | Y=A+B
— | 0 0 0
EN 0 1 1
A B 1 0 1
Ngudn
dién ® Y=A+B L L L
Y=A+B
A©0,1)B(0,1) A
Ki hiéu cong OR (OR hai ngd vao): B ::Dﬁ Y=A+B
b.Phép nhan (AND)
Thé hién qua ham va AND.
Ki hiéu cong AND:
A -
Mo td ham AND
A B
Nguén YV =AB
dién ® '

VD: Y = AB chinh 1 14y A nhan B

Bang gia tri cia ham AND

Y=AB

PR |o|lo|>
o~ |o|m
~|o|lo|o
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C. Phép phu dinh (NOT)

0=1 VD: Y =A

1=0 Néu: A=0=1
B=1=0

Quan hé giira cac hang:

Hoic (OR) Va (AND) Khong(NOT)
0+0=0 0.0=0 0-=1
0+1=1 01=0 _
1+0=1 10=0 =0
1+1=1 11=1

3.2. Cong thirc va dinh ly
3.2.1. Quan h¢ giiva bién va hang sé
A 12 bién s6 (c6 gia tri 0, 1).

A.1=A A+1=1
A.0=A A.A=0
A+0=A A+A=1

3.2.2. Cdc dinh Iy twong tw dai so thwong
a. Ludt giao hodn
A+B=B+A
AB=B.A
b. Ludt két hop
(AB)C=(AC)B
(A+B)+C=A+(B+C)
c. Ludt phdn phéi
A(B+C)=AB+AC
A+BC=(A+B)(A+C)
3.2.3. Cdc dinh Iy dic thii trong dai sé BOOLE
a. Ludt dong nhat
AA=A
A+A=A
b.Binh ly De Morgan
AB=A+B
A+B=AB
C. Ludt hoan nguyén
A=A
Phuong phap ching minh cong thire trén 1a 1ap bang tat ca cac gia tri ¢0 thé c0 cua cac

biéu thirc twong tng voi vé phai va vé trai. Néu dang thic cia hai vé ton tai v4i tat ca gia tri
c6 thé thi cong thirc d6 14 ding.

3.2.4. M{t 56 cong thire thuwong diing
- AB+AB=A. CM: AB+AB=A(B+B)=A
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- A+AB=A; CM: A+ AB=A(B+1)=A

- A+AB=A+B

CM: Theo cong thirc A + B.C = (A + B)(A + C)

—=(A+A)A+B)=1(A +B)

AB+ AC+BC=AB+ AC

CM: AB+ AC +BC=AB+ AC+BC(A+ A)
=AB+ AC + ABC + ABC
=AB + ABC + AC + ABC
= AB(1 + C) + AC(1 + B)
=AB+ AC

- AB+AB=AB+AB

CM: A§+Z\B:E.E =(Z+EXX+§)

(K+BXA+§)

= AA+AC +AB+BC

=0+ AB+ AB +0

_AB+AC=AB+AC

CM: AB+AC = AB.AC
~(A+B)(A+C)
:(AZ+KE+ AE+EE)
—0+AC+AB+BC
3.3. Biéu d6 Karnaugh
3.3.1. Quy tiic vé biang Karnaugh
Bang Karnaugh c6 dang hinh chit nhat néu c6 n bién thi c¢6 2" 6. Gi4 tri ctia cac bién dugc

sip xép theo mi vong (néu khong sip xép theo thtr ty md vong thi khong con 13 bang
Karnough).

BC CD CD
A 00 01 11 10 X 00 01 11 10 % 000 001 011 010 110 111 101 100

0 00 00
01 01
11
10

11

10

3.3.2. Bang Karnaugh ciia ham logic
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a. Truong hop 1: da cho bang chan Ii ciia ham.

Trén bang Karnough cuia bién, dién cac gia tri
0 hoac 1 ctia ham vao cac 0 t6 hop cua bién ma

ta dang xét.

b. Truong hop 2: da cho biéu thirc cia ham
dudi dang chuan tdc tuyén.
Dién gia tri 1 vao cac 6 ung véi té hop cac
bién trong ham, cac 6 con lai dién 0.
VD: Y =ABC+ABC

BC

A 00 | 01 |11{10
00| 1]0]1
1 | 1]0]0]0

HHHHOOOO}
== o|o|l—|—|C|O |

OIS | | = || == | DN

BC
00011110

A

0O [1]0[0]0

1 (1(0]1]0

C. Triwong hop 3: cho biéu thirc khéng chuyén tdc ciia ham.

Bién doi vé dang tong céc tich. Thuc hién nhu trudng hop hai.

Z=(A+B)C+D)= A+B+C+D=AB+AB+CD
Uu diém cta bang Karnough 1a su lién ké cua cac 6 vé hinh hoc trong bang, do d6 dé
dang to1 thi€u hoa cac ham da cho.
3.4. Phén tir nhé
Nhu ching da biét & cac phén tur trude, khi tin hiéu vao dudi dang xung bi mét thi tin hiéu
ra cling mat ludn. Phan tir nay ¢6 nhi¢ém vu nhd, c6 nghia 1a tin hi€u ra van dugc duy tri cho
du tin hiéu vao khong con nita. Hinh 5.7 trinh bay so d0 mach, bang chan ly, ki hiéu cta
phan t&r nhd 2 cOng vao va mot cong ra.

+24Y

Ki hiéu dién

S~ S O

Ki hi¢u logic

Hinh 5.7 Phan tir nhé 2 in 1 out

So dé trang thdi

-

Tin hi¢u vao

Tin hiéu vae

Tin hié¢u ra

a— — S

Ki hi¢u thity - khi

Bdng chan [y
a |b |S
0 |0 | Khéng dbi
O |L |L
L1100
L |L |0
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4. Biéu dién phin tir logic ciia khi nén. A=L A=10
4.1. Phin tit NOT 0-+Z]]M a=L-

C6 hai phuong phap thiét ké phan tu TP 5
NOT:

- Phan tir NOT la mot van dao chiéu 2/2
co vi tri "khﬁng", tai‘vi tri "khéng" cong tin A=L
hiéu ra A (L) n6i nguon P. 0 bR a=L

Khi chua c6 tin hiéu vao a = 0, cira A ndi
véi cua P. T P

Khi c6 tin hiéu vao (4p suat) a = L, van
dao chiéu doi vi tri, cira A = 0 (bi chan).

- Phan tir NOT l1a mét van déo chiéu 3/2 c6 vi tri "khong™, tai vi tri "khong" cong tin hiéu
ra A (L) noi nguon P.

Khi chua c6 tin hiéu vao a = 0, cra A ndi véi ctra P.

Khi c6 tin hiéu vao (ap suat) a = L, van dao chiéu ddi vi tri, cra A = 0 (bi chin).
4.2. Phan tir OR va NOR

4.2.1. Phén tiv OR
a.=0 dy | 4,

-] |*’~0
Fadn S S
[ P

Hinh 5.8. Phan tir NOT.

a,=0 TP

— | | & &
LI N s T I I [ v
— || | ©| I=

Hinh 5.9. Phan tir OR.

C6 hai phuong phap thiét ké phan tir OR:

- Phan tir OR 1a mot t6 hop gom mot van OR va mot van dao chiéu 3/2 c6 vi tri "khdng”,
tai vi tri "khdng" cong tin hiéu ra A bi chan. Khi chua c¢6 tin hiéu vao ar =0,a=0,cua A bi
chan (A = 0). Khi cd tin hiéu vao (ap suat) a1 = L, a2 = L, van ddo chiéu doi vi tri, cra A = L
(noi véi nguon P).

- Phan tir OR 1a mot t6 hop gom hai van 2/2 ¢6 vi tri "khdng" duoc ndi song song voi
nhau", tai vi tri "khéng" cong tin hiéu ra A bi chan. Khi chua cé tin hiéu Vao a1=0, a2 =0,
ctra A bi chan (A =0). Khi co tin hiéuvao a1 =L, a» = L, ctra A = L (noi véi nguon P).

4.2.2. Phan tie NOR

a=10 A | @ |a A
_<|} , a=0——I ool
oL o

a.= 0——3[1] Llo]o

2= 0 P T [L]L]o

Hinh 5.10: Phan tir NOR
C6 hai phuong phap thiét ké phan tor NOR:
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- Phan tor NOR la mot t6 hop gom mot van OR va mot van dao chiéu 3/2 ¢6 vi tri
"khong", tai vi tri "khéng" cong tin hiéu ra A no6i véi nguon P. Khi chua ¢6 tin hiéu vao a; =
0, a2 = 0, ctra A noi vai nguon P. Khi ¢ tin hiéu vao (&p suat) ai= L, a» = L, van dao chiéu
doi vi tri, cra A bi chan A =0.

- Phan tir NOR la mot to hop gom hai van 2/2 c6 vi tri "khong" duoc ndi noi tiép véi
nhau. Tai vi tri "khéng" cong tin hiéu ra A noi véi nguon P. Khi chua c6 tin hiéu vao a1 = 0,
a2 =0, cura A noi vai nguon P. Khi ¢d tin hiéu vao (ap suat) a1 =L, a;= L, ctra A bi chan, A =
0.

4.3. Phan tir AND va NAND
4.3.1. Phdn tir AND

C6 hai phuong phap thiét ké phan tor AND:

- Phan tir AND don gian la mét van logic AND. Khi chua ¢6 tin hiéu vao a1 = 0, a2 = 0,
cua A bi chan (A = 0). Khi co hai tin hi¢u (ap suat) vao dong thoi a1 =L, a2=L,cra A=L
(noi véi nguon P).

- Phan tir AND la mét t6 hop gom hai van dao chiéu 3/2 ¢ vi tri "khong" dau néi tiép véi
nhau, tai vi tri "khéng" cong tin hiéu ra A bi c’han. Khi chua c6 tin hi¢u vaoai =0, a2 =0, cua
A bi chan (A = 0). Khi c6 hai tin hiéu (ap suat) vao dong thoi a; =L, a2 =L, cira A =L (noi
véi nguon P).

- Phan tir AND 1a mét t6 hop gdm hai van 2/2 ¢6 vi tri "khong"duoc ndi néi tiép véi nhau,
tai vi tri "khéng" cong tin hiéu ra A bi chén. Khi chua ¢6 tin hi¢u vaoa: =0, a2 =0, cua A bi
chan (A = 0). Khi cd hai tin hi¢u (ap suat) vao dong thoi al = L, a2 = L, cira A = L (ndi Vi
nguon P).

A A a, | a;| A
g "SI 0|00
a'zﬂ-lél-aizﬂ a,=0 a,;=0, ot oL o
i i L0 0
P
° L|L | L
Hinh 5.11. Phan tir AND.
4.3.2. Phan tie NAND
' A
a:=0 | A a,=0 a, | a,| A
—>—{T ]\ 15
I—D—l\ M : C__ IR
a,=0
2 ; 01l|L |
ELE=E ] e TiT ﬁh"'"l ;
i A - E

Hinh 5.12. Phan tit NAND.
C6 hai phuong phap thiét ké phan tor NAND:
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- Phan tr NAND la mét t6 hop gdm mot van AND va mot van dao chiéu 3/2 ¢6 vi tri
"khong", tai vi tri "khdng" cong tin hiéu ra A ndi véi ngudn P. Khi chua c6 tin hiéu vao ai =
0, a2 = 0, ctra A ndi vai nguon P. Khi ¢ mot trong hai tin hiéu vao (4p suit) ai= L, a2 = L,
van dao chiéu van o vi tri cii, cira A ndi véi ngudn P. Khi ¢6 hai tin hiéu (ap suat) vao dong
thoiai =L, a2 =L, cia A bichan A =0.

- Phan tir NAND 1a mét t6 hop gom hai van 3/2 ¢4 vi tri "khong" dwoc ndi voi nhau nhu
hinh v&. Tai vi tri "khéng" cong tin hiéu ra A ndi vai ngudn P. Khi c6 mét trong hai tin hiéu
Vvao (&p suéat) a1 = L, a2 = L, van dao chiéu doi vi tri, cira A néi véi nguon P. Khi ¢ hai tin
higu (ap suat) vao dong thoi a1= L, a; = L, cira A bi chan A = 0.

4.4. Phan tir EXC - OR

a,=0
a; | a| A
e -]
T_b_ : I: o|0| D
' E § DL |L
_|
= L|L|oO

Hinh 5.13. Phan tir EXC - OR.

C6 hai phuong phap thiét ké phan tir EXC - OR:

- Phan tir EXC - OR duoc cau tao gom mot van OR, mot van AND va mot van dao chiéu
3/2 ¢0 vi tri "khong™ va ¢ vi tri "khéng" ctra A noi véi nguon P.

- Phén trr EXC - OR dugc ciu tao gom mot van OR va hai van déo chieu 3/2 c6 vi tri
"khong" ctra A noi vaéi nguon P.

4.5. RS - Flipflop.

Céc phan tir logic trinh bay & phan trude c6 dic diém 1a tin hiéu ra mémen thoi gian phu
thudc vao tin hiéu vao, didu d6 c6 nghia 1a khi tin hiéu va mat, thi tin hiu ra cling mét theo.
Céc tin hiéu thyc té thuong 14 dang xung (nut 4n...). Khi tin hiéu tac dong vao 1a dang xung
thi tin hi¢u ra thuong la tin hiéu duy tri. Nhu vay la can c6 phan tir duy tri tin hi€u, trong ky
thuat diénn (trang bi di€n), thuong goi 1a tin hiéu duy tri. Trong k¥ thuat diéu khién thi goi do
la phan tir nhé Flipflop.

Phan tit Flipflop c6 hai cong vao, cong thir nhat ky hiéu 1a S (SET) va cong thir hai ky
hiéu 1a R (RESET), nhu vay phan ti Flipflop ciing dugc goi tat 1a RS — Flipflop

4.5.1. RS wu tién Reset

Khi nat nhan P; duge dong lai, dong dién di qua Relay K, tiép diém K %9,

dong lai. Nhu vay dong dién trong mach van dugc duy tri cho du nut P2 ¢6
nha ra. Dong dién dugc duy tri cho dén khi vao ta tac dong vao niit nhan P. 1
Thoi gian duy tri dong dién trong mach dugc goi la kha nang nhd cua mach mEY
dién. 2
Néu cong Set P, ctia mach dién c6 gia tri 1a “1” thi tin hiéu ra Q c6 gia tri ’ ]
1a “1” va dugc nhé (midc du ngay sau dé tin hiéu Set mét di) cho dén khi ™ E K
Reset (P1) bang “1” 4 4
Khi ca hai tin hiéu P1 va P, déu bang 1 thi tin hiéu ra Q bang “0”. Pay la A1
khau uu tién Reset. K C1
2
g ]
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Bang trang thai:

P1 P2 Q
Trang thai trudc
0

1

1 1 0

4.5.2. RS wu tién Set
Khi nat nhan P, duoc dong lai, dong dién di qua Relay K, tiép diém K
dong lai. Nhu vay dong dién trong mach van duogc duy tri cho du nit P2 ¢6
nha ra. Dong dién dugc duy tri cho dén khi vao ta tac dong vao nit nhin ? PIE
P1. Thoi gian duy tri dong dién trong mach dugc goi 1a kha ning nhé cua ™ EX 3

0
0
1

OO

+24V
£

mach dién. Yok

Néu cong Set P2 ctia mach dién c6 gia tri 1a “1” thi tin hiéu ra Q co gia \ 4
tri 1a “1” va dugc nh¢ (méc du ngay sau do tin hiéu Set mat di) cho dén khi
Reset (P1) bang “1”.

Tin hiéu <‘i§u Q cua phﬁn tir nhé béng “1” khi tin‘ hiéu dau vao P, dat
vao chan S bang “1”. Khi tin hi¢u Py dat vao chan R bang “1” thi tin hi¢u ra -
Q bang “0”. 2t

Khi ca hai tin hiéu P1 va P2 déu bang 1 thi tin hiéu ra Q bang “1”. Pay la khau uu tién Set.

Bang sy that:

K

S1 R ouT
0 0 Trang thai trudc
0 1 0
1 0 1
1 1 1

4.6. Phan tir thoi gian.

- Phan tir thoi gian mé tré theo chiéu duong: biéu dd thoi gian va ki hiéu mé ta & hinh 5.14.

A X | I

IR ,
LL>_ Pl IR| A [ ]

S|
<+—>

Ki hi¢u thity - khi Bicu do thoi gian

Hinh 5.14 Phén tir thoi gian mé tré theo chiéu duwong
- Phan tir thoi gian ngit tré theo chiéu duong: biéu d6 thoi gian va ki hiéu mé ta & hinh
5.15.

_____________ _I_IA_H X | l

R

Ki hiéu thav khi Bi¢u do thot gian

Hinh 5.15 Phén tir thoi gian ngit tré theo chiéu duong
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- Phén tir thoi gian ngt tré theo chiéu am: biéu d6 thoi gian va ki hiéu mo ta & hinh 5.16.

i A |
B pl 'R RN

L . , Bicu do thoi gian
Ki hi¢u thuv khi &

Hinh 5.16 Phan tir thoi gian ngit tré theo chidu 4m
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BAIl: 6. THIET MACH PIEU KHIEN PIEN KHI NEN

Thoi gian: 40 gio
Muc tiéu:
- Ldp dwoc mach diéu khién khi nén.
- Vdn hanh dwoc mach khi nén.
- Rén luyén tinh chu dong, tw duy khoa hoc, nghiém tiic trong hoc tdp va trong céng viéc

1. Biéu dién chirc ning ciia qua trinh diéu khién

Trong mot hé thong gom nhieu mach diéu khién. Hon nita trong qua trinh dieu khién,
nhiéu h¢ thong dugc ket hop vai nhau, vi dy: dieu khién bang khi nén ket hop voi dién, thuy
lyc... D don gian qua trinh diéu khién, phan ticp theo s& trinh bay cach biéu dien cac chuc
nang cua qua trinh diéu khién, gom co6: Biéu d6 trang thai, so d6 chirc nang va luu do tién
trinh.
1.1. Biéu d6 trang thai

1.1.1. Ky hiéu
Phan tir 4p suat

Cong tic ngat khan cap Phan tir 4p sut

Nut dong Phan tur thoi gian
Nut dong va ngat Tin hiéu r& nhanh
Nt ngét Lién két OR

Cong tic chon ché do lam viéc Lién két AND

NGt tu dong Phan tir tin hiéu tac dong bang co

N0t 4n tac dong dong thoi Lién két OR c6 1 nhanh pha dinh

,f_—m,ifoE-rzrﬂﬂ

Peén bao

NUt 4n

@@_@@)@O@e@

Hinh 6.1. Ky hig¢u biéu dién biéu dé trang thai.
1.1.2. Thiét ké biéu dé trang thai

- Biéu db trang trang thai biéu dién trang thai cac phan tir trong mach, méi lién hé giira
cac phan tir va trinh tu chuyén mach cuaa cac phan tu.

-Truc toa do thiang dtng biéu didn trang thai (hanh trinh chuyén dong, ap suit, gdc
quay...). Truc toa do nam ngang biéu dién cac budc thuc hién hoic 1a thoi gian hanh trinh.
Hanh trinh 1am viéc duoc chia lam cac budc. Sy thay doi trang théi trong cac budc duoc biéu
dién bang duong dam. Sy lién két cac tin hiéu duoc biéu dién bang dwong nét méanh va chiéu
tac dong duoc biéu dién bang mii tén.

- Trong mdi co ciu chap hanh, nét lién manh phia trén biéu thi cho vi tri ctiia co cu chap
hanh & phia ngoai (di ra +), va duong lién manh & phia dudi biéu thi cho co ciu chap hanh &
phia trong (di vao -).

Vi du 1: Thiét ké biéu d6 trang thai cia qui trinh diéu khién sau: Xy - lanh tac dung hai
chiéu 1.0 sé& di ra, khi tac dong vao nit 4n 1.2 hoic 1.4. Muén xy - lanh lui vé, thi phai tac
dong dong thoi 2 nGt 4n 1.6 va 1.8.
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~ Biéu do trang thai cia xy - lanh 1.0 dugc biéu dién trén hinh 6.2. NGt an 1.2 va 1.4 1a lién
két OR. Nt an 1.6 va 1.8 la lién két AND. Xy - lanh di ra ky hi¢u (+), Xy - lanh di vao ky
higu (-).

+

1.0

12 2 3 4
17

Hinh 6.2. Biéu dé trang thai caa xy - lanh 1.0.
So d6 mach khi nén caia qui trinh trén duoc biéu dién trong hinh 6.2.
' ’ 1.0 ' -

Hinh 6.3. So' @6 mach khi nén.
1.2. So' 6 chirc ning
1.2.1. Ki higu
—— Tin higu véo thit nht

— TN higu vdo thi hai

n-1
A Butc thyc hign n Tén 1gnh
B Tén butc thyc hign
i Loai IlEnh Vi trf ngdt cia I&nh
n+ 1

Hinh 6.4. Ky hi¢u cac buwéc va Iénh thuc hién.
So dd chic ning bao gdbm cac budc thyc hién va cac lénh. Cac budc thuc hién dugc ky
hiéu theo so thir tu va cac Iénh gom tén Iénh, loai Iénh va vi tri ngat caa Iénh.
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- Ky hiéu budc thuc hién duoc biéu dién & hinh 6.5. 0
Tin hiéu ra a1 ciia buéc thuc hién diéu khién Iénh thuc —=1
hién (van dao chiéu, xy - lanh, dong co...) va duoc biéu
dién bang nhitng duong thang nam bén phai va phia
dudi ky hiéu cua budc thuc hién. Tin hiéu vao duoc
biéu dién bing nhitng duong thang nim phia trén va
bén trai cua ky hiéu budc thuc hién. Budc thuc hién tha
n sé co hiéu luc, khi I1énh cia budc thuc hién thir (n - 1) i
truéc d6 phai hoan thanh, va dat dwoc vi tri ngat caa
Iénh do. Budce thuc hién thir n s& duoc xoa, khi cac Hinh 6.5. KV hiéu buéc
budc thuc hién tiép theo sau d6 ¢o6 hiéu luc.

- Ky hiéu I1énh thuc hién dugc biéu dién & hinh: gdm 3 phan: tén Iénh, loai Iénh va vi tri
ngat Iénh. Tin hiéu ra ky hiéu cua Iénh c6 thé khong can biéu dién & 6 vudng bén phai cua ky
hiéu. Qua do, ta c6 thé nhan thay duoc mot cach tong thé tir tin hiéu diéu khién ra téi co cau
chap hanh. Vi du: tin hiéu ra a1 s& diéu khién van dao chiéu V1 bang loai 1énh SH (loai 1énh
nhé, khi dong ning luong trong hé théng mat di). Vi tin hiéu ra A; tir van dao chiéu diéu
khién pit - tng Z1 di ra vai loai 1énh NS (khdng nhé).

. A,
—= SH| Van V. =1 NS| Pit thng Z, ditdi | E.

m rm rm m

|

Dén tin hiéu cudi
g Loai [énh nhd hanh trinh sdng
NS: Loai Iénh khbng nha
SH:  Loai Iénh nhd, mic do dong ndng lugng mét di.
T Loai I&nh gidi han thai gian.
D: Loai I&nh bi chdm tré.
SD: Loai I&nh nhd vd bi chdm tré.
NSD: Loai Iénh khing nhd, nhung chim tré.
ST: Logi I&Bnh nhd vd gidi han thdi gian.
Hinh 6.6. Ky hiéu Iénh thuc hién.
1.2.2. Vi du thiét ké so' d6 chikc ning

Nguyeén ly 1am viéc caa may khoan nhu sau: sau khi chi tiét dugc kep chat (xy - lanh 1.0
di ra), dau khoan bat dau di xuong (xy - lanh 2.0 di ra) va khoan chi tiét. Khi dau khoan da Iui
tro vé (Xy - lanh 2.0 di vao), chi tiét dugc thao ra (xy lanh 1.0 di vao).

So d6 chirc nang dugc thiét ké trong hinh 6.11. Theo hinh 6.11 tin hiéu ra cua Ignh thyc
hién (vi du Iénh thyuc hién 1), s€ tac dong truc ti€p co cau chap hanh (xy - lanh 1.0 di ra). Sau
khi Iénh tha nhat thuc hién xong, vi tri ngat 1énh thuc hién thir nhat 1a céng tac hanh trinh S2,
thi budc thuc hién thir hai sé ¢é hiéu luc. Theo qui trinh thi Iénh tha nhat nay phai nhé.

Theo hinh 6.12 tin hiéu ra cua Iénh thyc hién (vi du 1énh thuc hién 1), sé tac dong truc
tiep 1én van dao chieu, van dao chi€u doi vi tri va vi tri d6 phai dugc nh¢ trong qua trinh xy -
lanh 1.0 di ra, tin hiéu ra tir van dao chieu tac dong truc tiep lén co cau chap hanh (xy - lanh
1.0 di ra). Giai doan nay khong can phai nhé. Sau khi Iénh thir nhat thuc hién xong, vi tri
ngat 1énh thuc hién thir nhat la cong tac hanh trinh S2, thi budc thuc hién thir hai sé ¢6 hiéu
luc.
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P Pit - tdng 2.0

— 83
_s: ®

Mot déng (khdi déng)

Budc thyc hién

2

3

n

Pit - ting 1.0

Pit - ting 2.0

Pit -

Hinh 6.7. Nguyén ly lam viéc caa may khoan.
1.0 2.0

—,

2.2 5.4

©

Hinh 6.8: So' 6 mach khi nén ciaa may khoan.

So d6 chiic nang duoc thiét ké trén hinh 6.9. Theo hinh 6.9 tin hiéu ra caa lénh thyc hién

s& tac dong truc tiép 1én co cdu chap hanh. Sau khi lénh thir nhat thuc hién xong, vi tri ngat

[énh thuc hién tha nhat 14 cong tic hanh trinh Sy, thi budc thuc hién thir hai s& ¢ hiéu luc.

Theo qui trinh thi 1énh tha nhat nay phai duoc nhd.
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§, Nit &n ddng

| Cdng tAc hdnh trinh

1 S |Fitténg 1.0 dira+| S,
B gd - kep chi tigt
S
|
z § |Fittdng 1.0 dira+| §,
Bdu khoan di ra
S,
|
3 S |Fittdng 1.0 dira+| 5,
Bdu khoan |0 vé
8,
| 3
4 S |Pittdng 1.0 dira+] 5,
B4 gd - théo chi tigt

Hinh 6.9. So' dé chite ning véi tin higu ra truc tiép tac dong
1&n co cau chap hanh.

Theo hinh 6.10 tin hiéu ra cua Iénh thyuc hién s& tac dong truc tiép 1én van dao chiéu, van
dao chiéu doi vi tri va vi tri d6 phai duoc nhd trong qué trinh Xy - lanh 1.0 di ra, tin hiéu ra tir
van dao chiéu tac dong tryc tiép 1én co cau chap hanh (xy - lanh 1.0 di ra). Giai doan nay
khong can phai nhé. Sau khi énh tht nhat duoc thuc hién xong, vi tri ngét lénh thuc hién thi
nhat 1a cng tic hanh trinh S2, thi budc thuc hién thir hai s& ¢6 hiéu lyc.

§ 4 Nit &n déng

Cang tdc hdnh trinh

i SH|Van 1.1 G vitria
Bd g4 - kep chi tigt
5, I—NS Fit tdng 1.0 dira+| 5,
—
2 SH|Van 2.1 G vitria

Bau khoan di ra

N

NS|Pit tdng 1.0 dira+| 5,

—
3 SH|Van 21 dvitrib

Bau khoan [0i vE

—

5, MNS|Pit tdng 1.0 dira+| S,
—
4 SH|Van 1.1 dvitrib
Bd g4 - thdo chi tigt
|— MS|Fit tdng 1.0 dira+]| 5.

Hinh 6.10. So' dé chite niing véi tin higu ra ciia ky hiéu
Iénh truc tiép tac dong 1én van dao chieu.
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1.3. Lwu d6 tién trinh
1.3.1. Ky hiéu
Ky hiéu dé biéu dién lru do tién trinh theo DIN dugc trinh bay trén hinh 6.11.

Lé&nh thao téc

Chigu tac dung

Hap thénh
<> e

Chudng trinh can RE nhdnh

D L&nh thao tdc bang tay
O Vi tri chuyén tiép
D Mhép, xust dif lisu B
(: KBt thic oud trinh
|: Ghi ch

Hinh 6.11. Ky hiéu biéu dién luu d6 tién trinh.

_Luu do tién trinh biéu dién phuong thirc giai (thuat toan - algorithmus) cua mot qua trinh
dieu khién. Luu do tien trinh khdng biéu dien nhitng thong so va phan tu dicu khién. Luu do
tién trinh c6 wu diém Ia vach ra huéng tong quat cua qua trinh dieu khién va c6 tac dung nhu
la phuong tién thdng tin gilta nguoi san xuat phan tu dieu khién va ky thuat vién su dung
phan tir do.

1.3.2. Vi du thiét ké lwu do tién trinh

Nguyeén tic hoat dong ciia mach diéu khién ¢ hinh 6.12 duoc thyuc hién nhu sau:

- Budc thuc hién thir nhat: Khi pit - tong & vi tri ban dau (E1 = 1/E2 = 0), nit an khoi dong
Eo tac dong.

- Budc thuc hién tha hai:

Khi pit - tong di ra d@én cudi hanh trinh, cham céng tic hanh trinh Ea, pit - tong s& 10i vé
(Z1-).

- Budc thyc hién thir ba: Tai vi tri ban ddu, pit - tong cham cdng tic hanh trinh Ei, quéa
trinh diéu khién két thuc. Qua trinh diéu khién dugc viét nhu sau:

- Budc thuc hién thi nhat; Eo A E1 A E2 A = Z1+ — E»

- Budc thuc hién tha hai: E2 = Z1- —» Ex

- Buéc thuc hién thir ba: E1 = két thiic qua trinh diéu khién.

s =7 4

Eq Z E; Ex
Hinh 6.12. Nguyén ly hoat déng ciia mach diéu khién.
Luu d6 tién trinh ciia qué trinh diéu khién trinh bay trén hinh 6.15.
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Khdi ding @
el *
Khing 1 .

-4

K&t thic

Hinh 6.13. Luu d6 tién trinh.

2. Phén loai phwong phap diéu khién

- biéu khién bang tay.

- biéu khién tuy dong theo thoi gian.

- biéu khién tuy dong theo hanh trinh.

- biéu khién theo chuong trinh bang co ciu chuyén mach.

- biéu khién theo tang.

- Piéu khién theo nhip.

- biéu khién bang bd chon theo budc.
2.1. Piéu khién bing tay

biéu khien bang tay duoc tng dung phan I6n ¢ nhitng mach diéu khién bang khi nén don
gian, vi du nhu cac d6 ga kep chi tiét.

2.1.1. Diéu khién truc tiép

Piéu khién truc tiép co dic diem Ia chirc nang dua tin higu va xu Iy tin hiéu do mot phan

tir dam nhan. Vi du mach diéu khién xy - lanh tac dung mét chiéu.
1.0 1 2 3 4 5

Pit - ting 1.0
TAJA - =
Nat &n 3/2 (1.1)

{

e
&

a
_D LS
==

T

b
Hinh 6.14. Mach diéu khién truc tiép.
Hinh 6.15 biéu dién mach diéu khién bang tay gém c6 phan tir dua tin hiéu 1.1 va phan ti
xu ly tin hiéu 1.2.
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—
M3
Cad
i
n

+
Pit - t6ng 1.0 fl\
a . :
Van ddo chidu 3/2 (1.2) ]
a b -
3 °
Nt &n 3/2 (1.1)
b L

Hinh 6.15. Mach diéu khién truc tiép véi phan tir phat va xir ly tin hiéu.
2.1.2. Diéu khién gian tiép
_ Pit - tong di ra va Iui vao dugc diéu khién bang phan tir nhé 1.3. Mach diéu khicn va bicu
do trang thai trinh bay trén hinh 6.16.
1 2 3 4 5

1.0 +
wﬂ Xy - lanh tac dung kép 1.0
N -, a 2
Lk a b - e . L
e LA Van dao chifu 5/2 (1.3) :
, qr ; b !
11 ad 12 Al a -
) : Nut dn 3/2 (1.2) |
b —t
o 3 —
Nit dn 3/2 (1.1)
b

Hinh 6.16. Mach diéu khién gian tiép xy - lanh tac
dung don co6 phan tir nhé.

Mach diéu khién xy - lanh tac dong hai chiéu véi phan tar nhé 1.3 trinh bay ¢ hinh 6.19.

14 - 3 : :
:::I Xy - lanh téc dyng kép 1.0
I
L, 14 Ale 4 ‘“
S PL"-.-'IL 2 J,l:_ Van ddo chiéu 5/2 (1.3) :
i 2 | H ~F
| | ; 'j
11 4 12 a; ! J
=L Nt &n 3/2 (1.2)
I b
o a
Mat dn 3/2 (1.1)
b

Hinh 6.17. Mach diéu khién gian tiép xy - lanh tac
dung kép c6 phan tir nhé.
2.2. Pi¢u khién tiy dong theo thoi gian
Diéu khién tuy dong theo thdi gian dugc minh hoa ¢ hinh 6.18. Khi nhan ndt 4n 1.1 van
dao chiéu 1.3 doi vi tri, pit - tong 1.0 di ra, ddng thoi khi nén s& qua ctira X dé vao phan to
thoi gian 1.2. Sau thoi gian (t) van dao chiéu 1.3 doi vj tri.
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Sk
PRI Ze L — — — — 4
I SFJ:“ | |__1__2_A|__|
A 114 . X s
: el 1
o PR
L1 2 3 4 5
Xy - lanh téc dung kép 1.0 r\\\
a > N
Van ddo chiéu 5/2 (1.3) \ )
b - _—
a - -
Phdn ti théi gian 1.2 oA | |
>
Nt &h 3/2 (1.1) |
b

Hinh 6.18 biéu dién so' @ mach diéu khién tuy déng theo thoi gian
6 chu ky tw dgng.
Biéu dd trang thai cua so d6 mach diéu khién tuy dong theo thoi gian ¢é chu ky tu dong
trinh bay trén hinh 6.19.

—

———]= _
I_ Zfa) La LA LB '-'|l:—'.I
| riELHL' 4= = ———
: 2 A Ik |
= _ I
o H+E
s BT o
PJ:
0

Van dda chidu 5/2 (1.4)

2
.
Xy - lanh tdc dung kép 1.0 /"’r\\ /'f\\
|
L
- -
\
" |

| b
b F k=] I i
o N U 1
Phén t thai gian 1.3 ) | LtIJ ty | g _T|_|
| | i |
2
1!
Phén tif thai gian 1.2 il N ,J N
b '-
g N 7
Nit &n cd rdnh dinh vi 32 (1.1)
b

Hinh 6.19: So' 46 mach diéu khién tiry dong theo thoi gian
¢6 chu ky tw dong va biéu do trang thai.

Trang 73



ThS NGUYEN VAN BAN

- Piéu khién van téc:

Hinh 6.20. Piéu khién van téc bang van tiét lwu mét chiéu.

+ Diéu khién van téc bing van tiét luu mét chiéu trinh bay & hinh 6.20. Khi 4n cdng tic
1.1, van tdc di ra cua xy - lanh phu thudc vao do mé cua van tiét luu, khi ngat cong tac 1.1,
van téc di vao ciia Xy - lanh ting 1én nho khi nén thoat qua hai duong van tiét luu va van mot
chiéu.

+ Piéu khién van toc bang van thoat khi nhanh trinh bay & hinh 6.21. Khi 4n cong tac 1.1,
van tdc di ra cua xy - lanh cham, khi ngét cong tic 1.1, van toc di vao cta Xy - lanh ting 1én
nho khi nén thoéat qua van thoat khi nhanh.

1.0

—

e

o=

o 1.4
NN

| SPJ;E

1.1 A
a & b
Pl R

&
Hinh 6.21. Piéu khién vén toc bang van thoat nhanh.
2.3. Diéu khién tiy dong theo hanh trinh
Co s6 dieu khién tily dong theo hanh trinh 12 vi trf ctia céc cong tac hanh trinh. Khi mot
budc thuc hién trong mach diéu khién cé 10i, thi mach diéu khién sé dang yén.
- biéu khién tiy dong theo hanh trinh mét xy - lanh trinh bay trén hinh 6.22.

Ay
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1 2 3 4 5

+
Pit - tng 1.0 {lf\
. I
Van dio chiéu 3/2 (1.3) |
b \. |
2 71
|
Céng tic hanh trinh 3/2 (1.2) |
b 1
d
Nut &n 3/2 (1.1)
b

Hinh 6.22: iéu khién tiy dong theo hanh trinh véi 1 xy - lanh.
- Piéu khién tuy dong theo hanh trinh véi mét xy - lanh ¢6 chu ky tu dong trinh bay trén
hinh 6.23.
~ Mach diéu khién thyc hién tu dong nho sir dung nit an ¢6 ranh dinh vi 1.1, ching nao nat
an 1.1 ¢ vi tri b thi mach sé ngung hoat dong.
So db va biéu d6 trang thai cia mach diéu khién tiy dong theo hanh trinh véi mot xy -
lanh c6 chu ky tu @ong trinh bay trén hinh 6.23.

1 B 7
+
Pit - téng 1.0 _ : I Py
a } | ||~ | | :.--"'F
Van do chif 3/2 (1.4) | : J 1 : -],J |
b | | ] Li |
a r(- l : L : |
. . . | | I
Cong tAc hanh trinh 3/2 (1.3) ; H J\ | .\. |
1 e T |
' K I
Cong tAc hanh trinh 3/2 (1.2) ; Il o Y
a
Nt &n cd ranh dinh vi 3/2 (1.1)
b

Hinh 6.23. Piéu khién tury dong theo hanh trinh mgt xy - lanh ¢6
chu ky tw dong va biéu do trang thai.
- Biéu khién tuy dong theo hanh trinh véi mot xy - lanh ¢6 phan tir thoi gian gisi han thoi
gian durng cua pit - tdng & cudi hanh trinh biéu dien trén hinh 6.24
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Ky = lanh t8c dung kép 1.0 |

: { l 1

d ! 1
Van ddo chidu 5/2 (1.4) I |

;] ] i - f
Phdn tif thai gian 1.3 : e Iy Iz__,q

b - > 1

3 | l _..J
CAng tdc hdnh trinh 3/2 (1.2 l k P

iy

3
Nit 4n 372 (1.1)

s L

Hinh 6.24: So d6 va biéu dé trang thai ciia mach diéu khién
tuy dong theo hanh trinh véi mét xy - lanh c6 phan tir thoi gian.
Vi du 1: Thiét ké mach diéu khién khi nén theo phuong phap diéu khién tiy dong hanh
trinh ciia thiét bi khoan véi biéu do trang thai sau: (Hinh 6.25)
- Diéu khién v6i mot hanh trinh

L

Xylanh A

Xylanh B

Budc thue hién 1 2 3 4 5

Hinh 6.25: Biéu d6 trang thai cia 2 xylanh
- Piéu khién véi chu ky tu dong ( Hinh 6.26)
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RN

= == -

7 o

i

—E'":\H 1r|f1|-9— s :\1r 1r|tl-e—
5(.'-&:3 5063
1 1
2‘ 2 2 2
S TR S AN AN T =S AN
11°3 P P P
2
‘LTT\M
1¢'5? Fy -* 2$ L *

A

Hinh 6.26: So' @6 mack khi nén diéu khién 2 xylanh véi chu ky tu dong

Vidu2: Thiét ké mach diéu khién khi nén theo phuong phap tiiy dong theo hanh trinh vai
biéu d6 trang thai sau:
Bai luyén tap:

ERNENR
~f7o.

4

— — —

2 ‘)2 oy

o Sk} n— L1 —

(s ol
L]

3 5 o903 5 o4% 3

[ gy N

\ i

e [T

l",--“'
=
[Z]
il
‘__,-—
=
%
‘,-“'
e
i
.‘,-“'
=
g

193

Hinh 6.27: So' dd mach khi nén diéu khién 3 xylanh
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Bai 1: Thiét ké mach dicu khién khi nén theo phuong phéap diéu khién tuy dong theo hanh
trinh vi biéu do trang thai sau (Hinh 6.28)

Nut khoi dong
Budc thyc hién 1 2 3 4 5 6 7
+ L !
Xylanh A
L] \ \
Xylanh B
+ | \
Xylanh C

Hinh 6.28: Biéu dd trang thai ciia 3 xylanh

Bai 2: Thiét ké mach dicu khién khi nén theo phuong phép diéu khién tuy dong theo hanh
trinh voi biéu do trang thai sau (Hinh 6.29)

Nut khoi dong
Budc thyc hién 1 2 3 4 5 6 7
T
Xylanh A
N L
Xylanh B \
" / \
Xylanh C \'

Hinh 6.29: Biéu d6 trang thai ciia 3 xylanh

Bai 3: Thiét ké mach diéu khién khi nén theo phuong phap diéu khién tiiy dong theo hanh
trinh v&i biéu do trang thai sau (Hinh 6.30)

Nut khoi dong
Budc thuc hién 1 2 3 4 5 6 7
T
Xylanh A

+ \

Xylanh B \
+ \ [

Xylanh C

Hinh 6.30: Biéu d6 trang thai ciia 3 xylanh
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2.4. Piéu khién theo chwong trinh bing co ciu chuyén mach
Diéu khién theo chwong trinh bing co ciu chuyén mach cé dic diém 1a chuwong trinh dwgc
thuc hién boi céc loai cam 1ap trén truc phan phdi. Khi truc phan phdi quay, cac cam s& quay
theo. Vi tri (d6 nang cia cam) tac dong 1én ndng van, dé thay doi vi tri cia cac van dao chiéu.
Chiéu dai tryc phan phdi theo ly thuyét co thé dai bat ky, s6 vong quay cua truc phan phdi
tir 0,5 - 75 v/phut. Bugc thuc hién cé thé 1én dén 20 budc.

—=

e

Fat
w

Hinh 6.31. Piéu khién theo chwong trinh bang truc phan phéi cia may tién tu dong.

2.5. Piéu khién theo ting

Nguyén tic thiét ké mach diéu khién theo tang la chia cac budc thuc hién ¢é cling chic
nang thanh tirng tang riéng bi€t. Phan tr co ban cua dicu khien theo tang la phan tir nhé - van
dao chiéu 4/2 hoac 5/2. bicu khién theo tang la budc hoan thién caa dieu khién tuy dong theo
hanh trinh.

- Mach diéu khién cho hai tang:

Nguyén tac hoat dong la khi tang thir nhat c6 khi nén, thi tang thir hai s& khong c6 khi
nén. Co nghia la khi a1 = L, thi a2 = 0. Khéng ton tai la hai tang c6 khi nén cung mot luc.

I . .
| |a €1,€2- Tin higu diéu knién vao.
£ €2 8z Tin higu diéu khiéh ra.
. Tang thi nhat.
12 Téng thi hai.

Hinh 6.32: Mach diéu khién 2 tang.
- Mach diéu khién cho 3 tang:
Nguyeén tic hoat dong la khi tang thir nhat c6 khi nén, thi tang thir hai va thir ba s& khong
¢6 khi nén. C6 nghia 1a khi mot tang co khi nén, thi 2 tang con lai s& khéng c6 khi nén.
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Il - - - Tin hiéu diéu khién vao
p 1 a,.3,.a Tin hiéu diéu khién ra
: I Tdng thuf nhit
I : Tang thi hai
Il : Téng thii ba
S 7
ik

Hinh 6.33: Mach diéu khién 3 tang.
- Mach diéu khién 4 tang va n tang:

Il
IV 2 2 e..8,.8.6:  Tin hidu didu khién vao
' Ee- 83 a.a,.a,.a,.  Tin hiéu diéu khién ra
—>\ 4l AR I Tang thit nhat
Il Tang thir hai
~ Il . Tdng thii ba
8, IV : Tdng thd tu
—\ il A
=

E-II: " : IE4

Hinh 6.34: Mach diéu khién 4 tang.

Nguyén Iy hoat dong ciing twong tu nhu da trinh bay & cac mach trén. Néu s tang thyc
hién 1a 4, thi s6 van dao chiéu can thiét 1a 3. Tuong ty nhu vay, néu sb tang thuc hién 1a n thi
sb van dao chiéu la (n-1).

Vi du 1: Thiét ké mach diéu khién khi nén theo phuong phap diéu khién ting cua thiét bi
khoan véi biéu do trang théi sau:

+ E | l
Xylanh A M

Xylanh B

Budc thuc hién 1 2 3 4 5

Hinh 6.35: Biéu dé trang thai ciia 2 xylanh

Theo biéu d6 trang thai ta chia lam hai ting diéu khién:
TangI: A +vaB +
Tang II: B- va A —

Diéu kién chia tang 13 chit cai khong duwoc xut hién nhiéu 1an trong tang (vi du B + va
B — khong dugc phép trong cung 1 tang).
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Cong tic hanh trinh S; va Sz s€ duge biéu dién phia trén duong_ biéu dién céc tang, bai vi
khong c6 sy thay ddi cia ting. Cong tic hanh trinh Sz va Sz s& diéu khién truc tiép vi tri cua
van dao chiéu trong budc thuc hién

S AN N\
N NV

> S, S;

Cong tic hanh trinh S4 va S; s& dugc biéu dién phia dudi duong biéu dién cac tang, boi vi co
su thay doi cua tang. Cong tic hanh trinh S; va Ss s& diéu khién truc tiép vi tri thay do6i cia
tﬁng

Hinh 6.36: Céch chia tang

4 2 4 2
a-~|;l_,l ¥ -— —a—~|;51|1r =
5 o9 5 T i
1 1
- 2 2
JMW
1 3 1 3
I
|1 L
4 2

2
= II. ﬂ-—i.
RS

Hinh 6.37: So' @6 mach diéu khién theo ting ciia thiét bi khoan
Vi du 2: Thiét ké mach diéu khién khi nén theo phuong phap diéu khién ting ctia may véi
quy trinh cong ngh¢ sau:

Chi tiét tir thung chira s€ duoc xylanh A day vao va kep lai & vi tri gia cong. Sau khi kep
xong, xylanh B s€ di xudng dé dap chi tiét. Sau khi xylanh B lui vé thi xylanh A s& l0i vé (chi
tiét dugc thao ra). Sau d6 xylanh C s& day chi tiét xudng thung chtra.

Biéu do trang thai
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Nut khoi dong
Budc thuc hién 1 2 3 4 5 6 7
+ |
Xylanh A L
. ] { \ 1
Xylanh B \ \
+ \ \
Xylanh C x
- )

Hinh 6.38: Biéu do trang thai ciia 2 xylanh

Cong tic hanh trinh S, Sz va S; s& dugc biéu dién phia trén duong biéu dién cac ting, boi vi
khong c6 su thay ddi ciia ting. Cac cong tic hanh trinh d6 s& diéu khién truc tiép vi tri cia van
dao chiéu trong budc thyc hién

C+ C-
2N U/
Nut khoi dong + Ss Sy 6 Ss
| ! | . T

Cong tac hanh trinh Ss, Se VA Ss s& duge biéu dién phia dudi duong biéu dién cac tang, boi vi co

su thay d6i cua ting. Cac ¢ 6ng tic hanh trinh d6 s& diéu khién truc tiép vi tri thay ddi cua ting

Hinh 6.39: Céch chia ting
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Hinh 6.40: So' @6 mach khi nén

2.6. Bai luyén tap

Bai 1: Thiét ké mach diéu khién khi nén theo phuong phap diéu khién theo ting véi biéu
do trang thai sau (Hinh 6.41)

Nut khoi dong
Budc thuc hién 1 2 3 4 5 6 7
+ i 1
Xylanh A
+ \ \
Xylanh B K\
+ | \
Xylanh C

Hinh 6.41: Biéu d6 trang thai cia 3 xylanh

Bai 2: Thiét ké mach diéu khién khi nén theo phuwong phap diéu khién theo ting véi biéu
do trang thai sau (Hinh 6.42)
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Nut khéi dong
Budc thuc hién 1 2 3 4 5 6 7
T
Xylanh A
4 b
Xylanh B \
+ / \
Xylanh C \’

Hinh 6.42: Biéu dé trang thai cia 3 xylanh

~ Bai 3: Thiét ké mach diéu khién khi nén theo phuong phéap diéu khién theo tang véi
bicu do trang thai sau (Hinh 6.43)

Nut khoi dong
Budc thuc hién 1 2 3 4 5 6 7
T
Xylanh A

+ \

Xylanh B
+ \ /

Xylanh C

Hinh 5.43: Biéu d6 trang thai cia 3 xylanh

2.7. Piéu khién theo nhip

~ Céc phuong phép diéu khién duoc trinh bay ¢ cac phén,tru’(,'rc co mot dac diémq la khi thay
doi qui trinh cdng ngh¢ hay yéu cau deé ra, doi hoi phai thiet ke lai mach dicu khién, nhu vay
mat nhieu thoi gian va cong strc. Phuong phap dieu khien theo nhip khac phyc dwoc nhiing
nhuogc diém trén.

2.7.1. Cdu tgo khoi cia nhip diéu khién:

Tin higu digu khién

A
- |- Bl r|— -7 I
| _Dmv\ | | |
&

| | s |

Y. Y, Y, ¥
Van hanh (SET) : m -1: Van hanh (SET) : ] 1:

P P

Ngudn khi nén | | Ngudn khi nén [ > |

7. 7. Z — z
Xéa (RESET) | '| Xga (RESET) | ]
. . | L L | . . IL L |
Binh hudng R —] Binh hudng ] —

X

Tin higu phan hdi
Hinh 6.44. Cau tao khéi cia nhip diéu khién.
- Cau tao khoi cua nhip diéu khién gom c6 3 phan tir 1a: phan tir AND, phan tir nhé va
phan tir OR.
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- Nguyén tac thuc hién cua diéu khién theo nhip 1a: cac buéc thuc hién lénh xay ra tué}n
tw. C6 nghia 1a khi cac 1énh trong nhip mét thuc hién xong, thi sé théng bao cho nhip tiép
theo, dong thoi s€ x06a Iénh nhip thuc hién trude dob.
Tin higu vao Y, tac dong (vi du: tin higu khoi dong), tin hi¢u diéu khién As c6 gié tri L. Bong
thoi sé tac dong vao nhip trude do Zn - 1 @€ xoa Iénh thuc hién trude do.

Pong thoi s& chuan bi cho nhip tiép theo cling véi tin higu vao X (hinh 6.44). Nhu vay,
khoi cuaa nhip dieu khién gom céc chirc nang:

- Chuan bi cho nhip tiép theo.

- X04 Iénh cta nhip trudce do.

- Thuc hién 1énh cua tin hiéu diéu khién.

,ﬂ'. ,QE l‘z.E "1'-1
Zn | [ [
4
1 2 3 4
SR SR S|R SR
Yo
v — 4"
by
& & B &
X, X X s X,

Hinh 6.44. Mach LOGIC cua chudi diéu khién theo nhip.
Biéu dién don gian chudi diéu khién theo nhip duoc trinh bay trén hinh 6.39. Nhip thu
nhat Z, s€ duogc x0a bang nhip cuoi cung Zn + 1.

A Az A3 A As Az
R VAT VAN A B B
Y, Yot
P | P
7 Zout
L | L
L Xz Xa Xs ¥

Hinh 6.45. Biéu dién don gian chudi diéu khién theo nhip.

Trong thuc té c6 3 loai khdi diéu khién theo A
nhip: r—-———"|-"————— .

- Loai ky hi¢u TAA: khi cong Yaco giatriL, | _D_D-T\Sv\
van dao chiéu doi vi tri: |

+ Tin hiéu & cong A co gia tri L. ly, m%ﬁ Yoo
P

+ Chuan bi cho nhip tiép theo bang phan P

tar AND cua tin hiéu X. : Z. Z,.
+ Dén tin hiéu sang. L | L

+ Phan tir nhé ciia nhip trude do tro ve vi —
tri RESET. X

Hinh 6.46. Khéi kiéu TAA
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- Loai ky hiéu TAB: Loai nay thuong dugc bé tri

& i tri cudi cling trong chudi diéu khien theo nhip. - — — — — — —

Nguoc lai véi kicu TAA, kiéu TAB c6 phan tir OR |
noi vai cong Yn (hinh 6.47). Khi cong L c6 khi nén, |

thi toan bo cac khdi cua chudi diéu khién (trir khdi | Y,

kiéu TAB c6 chire nang nhu la dieu kién dé chuan bi | (o
khoi dong ctia mach dieu khién. !(hf)iqkiéu TAB ciing
cd chac nang tuong tu nhu khoi kieu TAA. Do la:

7. N \ . N = L Y
cuoi cung) sé tro ve vi tri ban dau. Nhu vay, khoi —W P
Z

L

khi cong Yn c6 gia tri L, van dao chiéu (phan tir nho)

doi vi tri: Hinh 6.47. Khéi kiéu

- Tin hiéu & cong a co gia tri L.
- Chuan bi cho nhip tiép theo bang phan ti AND cua

tin hléu o Céng X. r—————|-—— ——— -

- Dén tin hiéu sang. : —pﬂ]& :
' |

- Phan tir nhé caa nhip trude d6 tro vé vi tri RESET.

- Loai ky hiéu TAC: Loai tin hiéu khong c6 phan tu I

nhé va phan tir OR. Nhu vay, loai TAC ¢6 chic nang 13 |

trong nhip diéu khién tiép theo, khi tin hiéu caa nhip
trude d6 van con gié tri L. thi dén tin hiéu van con sang |L

& nhip tiép theo. T _

Chudi diéu khién véi nhip 4 khoi: 3 khoi kieu TAA
va 1 khéi kiéu TAB biéu dién & trén hinh 4.43.

Ay As Az Ay
I I T T T T e T T 1
e s Ry e :
R ) S Ly (i
= e i L e i

4

Hinh 6.49. Chudi diéu khién theo nhip gom: 3 khoi kiéu TAA va 1 khoi kiéu TAB.
Vi du: Thiét ké mach diéu khién khi nén theo phuong phap diéu khién nhip véi biéu do

trang thai cua cac xylanh sau:

S

Xylanh A

Xylanh B

Budc thuc hién 1 2 3 4 5

6.50: Biéu d6 trang thai cia 2 xylanh
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b
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6.51: So' dd mach diéu khién khi nén theo nhip

2.7.2. Bai luyén tap

Bai 1: Thiét ké mach diéu khién khi nén theo phuong phép diéu khién theo nhip v6i
bicu do trang thai cua cac xylanh sau (Hinh 6.52)

Nut khoi dong
Budc thuce hién 1 2 3 4 5 6 7
+ I .
Xylanh A
+ \ \
Xylanh B
+ | \
Xylanh C

Hinh 6.52: Biéu dé trang thai ciia 3 xylanh

Bai 2: Thiét ké mach diéu khién khi nén theo phuong phap diéu khién theo nhip véi biéu
do trang thai cua céac xylanh sau (Hinh 6.53)
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Nut khéi dong
Budc thuc hién 1 2 3 4 5 6 7
T
Xylanh A
4 b
Xylanh B \
+ / \
Xylanh C \'

Hinh 6.53: Bi¢u d6 trang thai ciia 3 xylanh

_ Bai 3: Thiét ké mach dicu khién khi nén theo phuong phap diéu khién theo nhip véi biéu
do trang thai cua cac xylanh sau (Hinh 6.54)

Nut khoi dong
Budc thuc hién 1 2 3 4 5 6 7
T
Xylanh A

+ \

Xylanh B
+ \ /[

Xylanh C

Hinh 6.54: Biéu d6 trang thai ciia 3 xylanh

Bai 4: Thiét ké mach diéu khién khi nén theo phuong phap diéu khién nhip véi biéu d6
trang thai cta cac xylanh sau: (Hinh 6.55)

Nut khoi dong
Budc thuc hién 1 2 3 4 5 6 7 8
T
Xylanh A
. 1 7
Xylanh B

+ \ \
Xylanh C \

]
[
XylanhD V

Hinh 6.55: Biéu dé trang thai ciia 4 xylanh
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3. Ciac phan tir dién khi nén
Hg thong lap rép dién - khi nén duoc biéu dién mot cach tong quat theo hinh 6.44. Mach
dién dicu khién thong thuong 1a dong dién mot chieu.

Mach dign diéu khién Co cdu chdp hanh
— \ |
L Tigo aid
Uyao=230V50H2 0000000000 Nt &n o

Ura=24v0c [ }—{]o000000000

/ Phén tT diéu khién
B§ nguén B& phan phdi dign X (van ddo chiéu)

Ro-le | Nam cham dign

Hinh 6.56: Hé thong diéu khién dién khi nén.
3.1. Van dao chiéu diéu khién bang nam cham di¢n
3.1.1. Ky hiéu
Van dao Chiéu diéu khién bang nam chdm dién két hop vai khi nén co th~é diéu khién
truc tiép ¢ hai dau nong van hodc gian tiep qua van phu trg. Hinh 6.57 bi¢u dien mot so ky
hiéu loai diéu khién.

Van dao chiéu diéu khién truc tiép
L W bdng nam cham dién va 1o xo
Vian dao chiéu diéu khién truc tigp
] av bdng nam cham dién cd hai phia
Vian dao chiéu diéu khién gian tiép bang
- A nam cham dién va khi nén ca hai phia
Vian dao chiéu diéu khién gian tiép bang
L i nam cham dién va ap thdp ca hai phia

Hinh 6.57: Ky hiéu cac loai diéu khién.
3.1.2. Piéu khién truc tiép
Hinh 6.58 biéu dién cau tao va ky hiéu cta van 2/2 diéu khién tryc tiép bang nam cham
dién.

A l
RN Z ;, Ky higu
P EEEEER) / A
e \'\ir"i\\ | C//{// lID]:‘;]Vl
\:: '\\"' //

Hinh 6.58: Van 2/2 diéu khién truc tlep bing nam cham dién.
CAu tao va ky hiéu cua van dao chiéu 3/2 diéu khién truc tiép bang nam cham dién dugc
biéu dién ¢ trong hinh 6.59.
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Hinh 6.59: Van 3/2 diéu khién truc tiép bang 10 xo.
3.1.3. Piéu khién gidn tiép
Nguyén ly hoat dong cua van dao Chleu 3/2 diéu khién gian tiép bang nam cham dién va

khi nén dugc bleu dién ¢ trong hinh 6.60 goém hai van: van chinh va van phu trg. Khi van ¢ vi
tri “khéng” ctra ndi voi ngudn P s& ndi véi nhanh b, dé van chinh nam & vi tri b.

C4u tao cua van dao chiéu 3/2 diéu khién gian tiép bang nam cham dién duoc biéu dién
¢ hinh 6.48.

Hinh 6.60: C4u tao va ky hleu van dao chiéu 3/2 diéu khién gian tiép
bang nam cham dién va khi nén.

M@t s6 van dao chiéu:

Van ddo chigu 4/2 didu khign gian tidp
bing nam cham didn va khi nén
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Van ddo chiéu 5/2 diéu khién gfan tigp
bdng nam chdm dién va khi nén
Hinh 6.61: CAu tao van dao chiéu diéu khién gian tiép
biang nam cham va khi nén.

3.2. Céc phan tir dién
3.2.1. Céng tic
Trong ky thuat dieu khién, cdng tac, nit an thugc cac phan tir dua tin higu. Hinh 6.62
giai thiéu hai loai cdng tac théng dung: céng tac dong mo va cdng tac chuyén mach quay.
Ky hiéu

Hinh 6.62: Ky hiéu cong tic.
3.2.2. Niit én
NGt 4n dong ma. Hinh 6.63 khi chua c6 tac dong thi chua c6 dong dién chay qua, khi tac

dong thi c6 dong dién di qua. Nt an chuyén mach, so do cau tao va ky hiéu trinh bay trong
hinh v&.

//Z é 7 K‘jﬁ'hiETU
= B

— |

Hinh 6.63: NGt nhan va ky higu.

3.2.3. Ro'le
Trong k¥ thuat diéu khién, ro le dugc sir dung nhu 1a phan tir xt ly tin hiéu. C6 nhiéu loai
role khac nhau, tuy theo cong dung. Nguyén tac hoat dong cua role 1a tir truong cudn day.
Trong qua trinh déng ma s€ ¢0 hién tugng tu cam.
Ki hiéu

NN
RRRREEE

Hinh 6.64: Ky hi¢u cia role déng mach.
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- Ro le dong mach:

Nguyén ly hoat dong cia role dong mach duoc biéu dién ¢ hinh 6.64. Khi dong dién vao
cuon day cam ng, xuat hién luc tir truong hit 16i sat, trén d6 c6 1ap cac tiep diem. Cac tiep
diém co the la cac tiep di€ém chinh d€ dong mo mach chinh va cac tiep diém phu dé dong mo
mach dicu khién. Role dong mach trng dung cho mach c6 cong suat l1on tir 1 kW — 500kW.

- Role diéu khién:

Nguyeén Iy hoat dong cua role diéu qkhién cling twong tw nhu role dong mach, no chi khac
role déng mach ¢ cho la role dieu khién dong m& cho mach c6 cong suat nho va thoi gian
dong, mo cac tiep diém rat nho (tir Ims dén 10ms).

. - - : .
Tiép diém K# higu

A, JB |7]/
Ban hff}-‘ K \

Hinh 6.65: Ro le diéu khién.
- Role thot gian tac dong muon:

_________________________ -

| @D | Ky higu

] KE:I———E—!\K Kg:l E"'? E"\I

| —
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Hinh 6.66: Role thoi gian tac dong mugn.

Nguyén ly hoat dong cua role tac dong mudn twong tu nhu role thoi gian tac dong mudn
cta phan tir khi nén, dibt twong dwong nhu van mét chiéu, tu dién nhu binh trich chira, bién
tré R1 nhu van tiét luu. Pong thoi tu dién co nhiém vy giam dién ap qué tai trong qua trinh
ngit.

- Role thoi gian nha muon:

Nguyén ly hoat dong cua role thoi gian nha muon twong tu nhu role thoi gian nha muén
cta phan tir khi nén, diét tuong dwong nhu van mét chiéu, tu dién nhu binh trich chia, bién
tré Ri nhu van tiét luu. DOng thoi tu dién c6 nhiém vu lam giam dién &p qué tai trong qua
trinh ngat.

S1E-\I

e

I
4

Ky higu
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Hinh 6.67: Role thai gian nha mugn.
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- COng tic hanh trinh dién - co:
Nguyén Iy hoat dong cta cdng tic hanh trinh dién — co dwoc bicu dién trong hinh 6.56.
khi con lan cham cir hanh trinh thi tiép diém 1 noi vai 4.

.////

Ky higu
= y nig

Hinh 6.68: Cong tic hanh trinh di¢n — co.

Can phan biét cac treong hop cong tic thudng dong va thudng mé khi lip cong tic hanh
trinh dién - co trong mach.

3.2.4. Cong tic hanh trinh nam chim
Cong tac hanh trinh nam cham thugc loai cdng tic hanh trinh khong tiép xdc. Nguyén ly
hoat dong, ky hiéu duoc biéu dién & hinh 6.69.

Hép céng tic
WL\ - lanh khéng tif tinh hda
N J
Pit - tiing ~_ <4 Nam chdm vinh clu Cé4n pit - tng
™ - //

\\‘L_/
Hinh 6.69: Cong tac hanh trinh nam cham.

Vi du: Xac dinh vi tri & dau va cudi hanh trinh piston bang 2 cam bién tir truong gan trén than xy
lanh

3.2.5. Cdm bién cim irng tir

7 4 6
B!
iy

8 J ] 9 BK
I
—L NI H M —
i = i [[ e
1 ol 34l s

Hinh 6.70 So' @6 mach cam bién tir Ki hiéu
1. B¢ dao dong 2. Bo chinh tin hiéu 3. Bo so Schmitt trigo
4. B¢ hién thi trang thdi 5. B khuéch dai 6. Pién dp ngoai
7. On nguon bén trong 8. Cudn cam ieng 9. Tin hiéu ra
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Nguyén tic hoat dong ctia cam bién cam tng tir dwoc mo ta & hinh 6.70. Bo tao dao dong
phat tan s6 cao. Khi ¢ vat can kim loai nam trong ving dudng stic clia tir truong, trong kim
loai d6 s& hinh thanh dién truong xody. VAt can cang gan cudn cam ung thi dong dién xody
trong vat can cang ting, ning luong bd dao dong giam dan dén bién do cua bod dao dong s&
giam. Qua bo so, tin hiéu ra duoc khuéch dai. Trong truong hop tin hiéu ra 13 tin hiéu nhi
phan, mach Schmitt trigo s& ddm nhan nhiém vu nay.

Vi du: Gtmg dung cam bién cam Gmg tir dé xac dinh vi tri hanh trinh cua piston khi nén —
thity lyc; hay phat hién 4m kim loai duoc mang di nho bang tai dich chuyén.

:E Bdng tai
0. 3
Xac dinh vi tri dau truc E"

Tam kim loai g

Sl () ) H

Cam bién tr

Phat hién tam kim logi trén bang tai

3.2.6. Cam bién di¢n dung

3
| |

|
3 ' W
iyl I
WI |
™ | | +HF
1 2 3 4 3 I
Hinh 6.71 Mach cim bién dién dung Ky hiéu

1. B¢ dao dong; 2. Bo chinh tin hi¢u; 3. Bg so Schmitt trigo; 4. Bo hién thi trang thdi 5.
Bé khuéch dai; 6. Pién dp ngoadi;, 7. On nguon bén trong; 8. Pién ciee tu dién; 9. Tin hiéu ra

Nguyén tic hoat dong ctia cam bién dién dung dugc mo ta ¢ hinh 6.71. Bo tao dao dong
s€ phat tan sb cao. Khi ¢ vat can kim loai hodc phi kim loai nam trong vung duong suc cua
dién truong, dién dung cua tu di¢én thay d6i. Nhu vay tan s riéng cua bd dao dong thay doi.
Qua bd so va chinh tin hiéu, tin hiéu ra dugc khuéch dai. Truong hop tin hi€u ra 1a tin hiéu
nhi phan, mach Schmitt trigo s€ dam nhan cong viéc nay.

Vi du: img dyng cam bién dién dung dé phat hién dé gidy cao su mau den nam trén bang
tai di chuyén; hay kiém tra sb luong san pham dugc dong goi vao thung gidy cat tong bang
cach phat hién vat thé qua 16p vat liéu gidy.
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Phat hién dé gidy cao su mau den Kiém tra déng géi san pham
3.2.7. Cam bién quang
Nguyén tic hoat dong cua BA phan phat
cam bién quang gom hai phan: Dén phét quang Mdy phat séng

+ B phan phat.
+ Bo phan nhan.

Vit chin

Tin hiéu ra

_K

Bd khugth dai

BO phdn nhan

Hinh 6.72: Cam bién quang.

Bo phan phat s& phat di tia hong ngoai bang diot phat quang, khi gap vat chan, tia hong
ngoai sé phan hoi lai vao bo phan nhan. Nhu vay, ¢ bé phan nhan, tia hong ngoai phan hoi sé
dugc xtr ly trong mach va cho tin hiéu ra sau khi khuéch dai.

3.2.8. Biéu dién diéu khién tiép diém dién
L1

L2 [ .
L3
N
Nguén didu knign ~ BO ndt dinh vi | ,
(24 VV DC) i I_Elj
+ -7\ Ko -
— Sl =
Rol|- le difu khifn Ro - le bao v8
X L

Pén hdo H, w

Déng co
Hinh 6.73: So' d6 biéu dién cac mach dién lién quan

Diéu khién tiép diém duoc biéu dién véi so dd mach ¢ trang thai khong dong.
- So dd dong biéu dién lién quan véi nhau:
V6i bo ngat S1 ro - le K1 qua bao vé K10 ndi mach dién xoay chiéu vao dong co M.
Dén bao H11 cua bg ngat dinh vi sang néu dong co dugc noi mang va tat néu dong co ding
yén. Tin hiéu thay doi khi bo ngat dinh vi khong con bi tac dong.
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- So d6 biéu dién tach:

O so do nay mai thiét bi dién duoc biéu didn bang mot doan dong. Cac doan mach can
duoc danh sé va veé tir trén xudng duéi va ké bén nhau.

Trong so d6 nay, ngudi ta chia ra hai loai mach co ban trong diéu khién. Mac diéu khién
bao gom cac thiét bi dua tin hiéu, thiét bi diéu khién .v.v... Mach ddng luc biéu dién su két
ndi cia ngudn dong luc véi co cau chip hanh.

Mach diéu khién 24 V DC Mach bdo v& (220 V AC) Mach ddng luc (380 V AG, 3 ¢)
+ L1 &
L2 &
L3
STEN Kp\ K, # " ‘i’
“ OO Huéf» 03

6.74: So' @6 dong biéu dién tach.
3.2.9. Mach co sé diéu khién tiép diém di¢n

- Truyén tin hiéu véi mot ro - le hoic bao vé, ngudi ta co thé truyén tin hiéu mach tir doan
mach nay sang doan mach khac ma khong can nédi dién giira ching.

- Muc dich 1a & mach diéu khién chi can mét dién ap nho mét chiéu hoic xoay chiéu, nho
tac dong cua ro - le ¢6 thé diéu khién duoc nhiéu muyc dich khac nhau nhu:

+ Khuéch dai: Ro - le Ky chi can mot cong suat dién rat nho dé dong ngat. Tiép diém Ky
cua ro - le c6 thé dong ngat mot cong suat 16n gap nhiéu lan.

+ Nhén 1én: Ro - le ¢6 rat nhiéu tiép diém, ngudi ta co thé dung cac tiép diém

nay dé déng ngit nhidu mach dién (nhu hé théng dén bao hiéu, bom nudc lam ngudi
(.v.v...). Nhu vay, voi mot tin hiéu c6 thé diéu khién duogc rat nhiéu mach.

+ Pao nguoc: V6i bo ngat Si, cac thiét bi c6 thé duoc dong. Pén bao Hi chi can sang khi
dong co hodc may cong tac dirng yén va tat khi dd dong mach. Viéc dao tin hiéu nay c6 duoc
nho mot bo mé tin hiéu cua ro - le K1 (tiép diém thuong mo). Role dam nhiém ca viéc dao
tin hiéu.

+ Lién két:

Péi vai lién két AND, céc tiép diém dugce dau ndi tiép. Ro - le Ky chi hoat dong voi diéu
kién bo ngat dinh vi S1 va S, duoc tac dong. Lién hé nay dugc biéu dién bang ham sé mach,
Ky hiéu K1 = S1 A Sa.

Déi véi lien két OR céc tiép diém duoc dau song song. Role Ki hoat dong véi diéu kién
chi can mét trong hai bd ngat dinh vi S1 va S, duogc tac dong. Lién hé nay duoc biéu dién
bang ham s6 mach, ky hisu K=S v S.

Déi vai lién két NOT céc tiép diém duoc dau song song. Role Ki hoat dong voi diéu kién
bo ngit dinh vi S1 khong tac dong. Trudng hop S1 duoc tac dong role Ki diéu khién tiép diém
thudng dong mé ra, mach dong lec bi ngét. Lién hé nay duoc biéu dién bang ham sb mach,
ky hiéu K1 = Si.
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Lién két nay thuong hay gap trong truong hop mach diéu khién dong co dién xoay chiéu
3 pha thay ddi chiéu quay trong quéa trinh 1am viéc. Thi du: K1 diéu khién cho dong co quay
phai, K diéu khién cho dong co quay trai. Dé dong ngat K1 va Kz c6 thé ding tlep diém co
dinh vi nhd co hoc, hoic tiép diém thuong mo K1 két hop véi lién két NOT dé khoa tiép
diém K va nguoc lai khi muédn ddi chiéu quay.

+ + _|— +
S S Sy
Ev\-\ g g wa- Ev\
. "B TEv ) )
ZEV},‘ 2 ?" 1 7“
K] __3{ K1 E--l{ K] DF KE D"__l
Lién k&t AND Lién két OR Lién k&t NOT

Hinh 6.75: Céc loai lién két trong mach dién.
+ Duy tri trang thai mach:
Mot trang thai mach c6 thé duoc duy tri +
nho mot tiep diém tu gitr. O mach tw duy tricod s, (ngét) ¢ —
khoa K1 trong doan mach role K1 c6 chira mét

tiép diém thuong mé cua role d6 duge dau E—7 Sy (Ngd)
song song voi khéa Ki. Néu nat dong Sp tdc  S; (Kha d@;g)
dong ngat, Role K1 duoc kich thich va khoa K, (Tiép diém duy i)

K1 dong dong song song véi Si. Nho do role

dugc tu gilt ¢ trang thai Kich thich, ca khi S

trg vé vi tri ma. NGt ngat Sz lam cho K méat

dong, duy tri bi x6a. Nt ngét S trudc nhanh -
ty duy tri s& ngat role Ki trong moi truong Hinh 6.76: Mach duy tri.
hop, ké ca nat dong S dugce tac dong.

4. Thiét ké mach diéu khién dién khi nén
4.1. Nguyén tic thiét ké
So @6 mach dién - khi nén gébm c6 hai phan:
- So d6 mach dién diéu khién,
- So @6 mach khi nén.
Céc phan tir dién da duoc trinh bay o phan trén. Sau ddy 1a ky hiéu cac phan tir dién:
- Tiép diém:

S e er

Thuing m&  Thuting déng Chuy&n mach Béng chim MG cham Nhd chim

- Nt an:
| | |
E—S] [-- : I;

Thudng m§d  Thudng ddng Chuyén mach Chuy&n mach 4 ddu ddy

- Role:
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| .. ]
O m o
Ky hiu chung Tdc dgng mugn  Nha mudn L T Tk Tl |
B

- Cong tic hanh trinh:

| |
@% @*-\
Céng tdc hanh trinh dién co Cong tdc hanh trinh nam cham

(loai ti€p xtic) (loai khdng tiép x(c)
- Cam bién:

o= GO = | O

Cam Ung tr Pién dung Quang

4.2. Mach dang xung bang khi nén

Nguyén tic hoat dong ciia mach dang xung bang khi nén dugc biéu dién & hinh 6.77. Khi
tin hiéu xung ”z” c¢6 gia tri bang "1’ thi tin hiéu xung "y’ cling c6 gia tri ba‘mg ’1°. Sau thoi
gian ’t1’ phan ttr thoi gian 1.1 déng, van 1.2 d6i vi tri, tin hiéu xung ra ’y’ tré vé gia tri
khdng, néu thoi gian nit nhan 1.0 16n hon thoi gian ’t1” coa phan tur thoi gian. Trong truO'ng
hop néu thot gian nhan nat nho hon *t1” thi tin hiéu xung vao ’z’ va tin hiéu xung ra ’y’ dong
nhat.

o T e
L 3
12 1 i
] :— {'l R W
i 3 1
! RO (S
5 :Q 117 '
' ]
. S 1 ]
Z 1.0 : 2 : : \ '3 :
— 1o '
=\ LWL UEsl )

<
|
|
1
I o
1
°~
1
1
i
I'
= oy
i 41
P
)
o
J: g A
b
|
3
b
r
[}

Hinh 6.77: Mach dang xung bang khi nén.
4.3. Mach trigo mot trang thai bén bing khi nén
Nguyén tic hoat dong cta mach trigo mét trang thdi bén bang khi nén, duge biéu dién &
hinh 6.78. Néu tin hiéu z c6 gié tri bang 1, khi nén qua van 2.2, van dao chiéu cua thoi gian
phan tir thoi gian ngit cham theo chiéu am ddi vi tri. Tin hiéu ra y nhan gia trj bang 1. Sau
thot gian t = 0,25s van dao chiéu 2.2 d6i sang vitri 1, tin hi¢u x s& nhan gia tr1 0, tin hidura y
van con duy tri gia tri 1 trong khoang thoi gian t2 khong phu thudc vao thoi gian an nut zo.

Piéu kién dé mach trigo mot trang thai bén khi nén hoat dong 1a tin hiéu z van phai git
gia tri 1 trong khoang thoi gian 16n hon t1 (khoang 0,25s).
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Mach logie theo DIN 40 900

z : l_—l z ¥y
0ta] B e -
[_ b Q c,|&|<x) f\—i y ! rQ R
. Y '
' | - \t|]o :
2.1 22 23 : !@ b 21
' ! b
; 2.1 : o
Biéu dé thoi gian theo VDI 3260 g {‘0“'- PN i (7T
; R SN | ) LT VYRR
L LT LI1H. LI o o
L ' A7i 22 ! =
( ). 5 H N “' 1 } .: 1
X _J-I H Ly n n 3" o 1_2: 7l ‘: E
J"_'L Ly :t'l “"“5"';‘1&”""'225 """" g’
<

tivto=t=1s

2 —

JL

Ki hiéu theo DIN 40 300

Hinh 6.78. Phan tir trigo: mt trang thai bén bang khi nén
4.4. Mach diéu khién dién khi nén véi 1 xy lanh
4.4.1. Mach diéu khién véi tiép diém tw duy tri
Co so dé thiét ké mach diéu khién dién - khi nén Ia biéu do trang thai.
Xy - lanh 1.0

—

+
Xy - lanh 1.0 L
- AlB
1 2 3 4 YslIEL&ill“
S R

Hinh 6.79: Biéu d6 trang thai va so' @6 mach khi nén.

1 2 3 4 ]
+
Xy - lanh 10 vé S [--L‘ Ko
Xy - lanh di téi 82 E-)\ sz Tiép di€m
ty duy tri

 ngpeg  noe

Hinh 6.80: Mach diéu khién véi tiép diém tu duy tri.

So d6 so @6 mach dién diéu khién duoc biéu dién & trong hinh 6.80. Khi tac dong vao nit
an Sy, role K co dién, céc tiép diém twong tng cua role K s& dong, d6 1a tiép diém Kz &
nhanh thir ba va Kz ¢ nhénh thir nam.

Khi nha n(t an Sy, nho tiép diém duy tri K & nhanh thir ba, role K2 van c6 dién va tiép
diém Kz & nhanh thir nim - tiép diém déng dé dong dién qua cudn cam ¢ng cua van dao
chiéu, xylanh di téi. ..

Khi tac dong vao ndt an vao nat an S; dong dién trong nhanh hai mat, role K> mat dién,
cac tiép diém tuong tng ma ra va xylanh s& 10i vé.
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4.4.2. Mach diéu khién véi role thoi gian tdc dong muén
Biéu do trang thai, so do mach khi nén duoc trinh bay ¢ hinh 6.82. So d6 mach diéu khién
v6i phan tir tu duy tri va role thoi gian tac dong muon. Sau thoi gian ti cong tac hanh trinh
dién - co So dong (vi tri cudi hanh trinh), thi role thoi gian tac dong muon Kz mai ¢o dién.
O o1 2 3 4 Xy - lanh 1.0

Xy - lanh 1.0
.1 :::l S

Nit &n S,

0
£ s 1 1.1 A
Céng tac hanh Y. -
trinh dién ca S, = ZB:[F A
Ro le thai gian sd r
tic dong mubn K,

o

Hinh 6.81: Biéu do trang thai va mach khi nén.
1 2 3 4 5 B 7

+
Xy - lanh 1l vé 54 E--L‘ K4\

|
Szo--\ Xy - lanh di tdi 8435-1\ K\ Tigp diém
i duy tri

Ko E:Fw K4 DF He YE&EE"E

Hinh 6.82: Mach diéu khién tw duy tri véi role thoi gian tac dong mudn.
4.4.3. Mach diéu khién két hop véi thiiy luc (ddu ép)
Quy trinh gia cong cia may khoan duoc biéu dién & hinh 6.83. Trong truong hop may
khong hoat dong, dau khoan phai nam vi tri phia trén, cho nén chon van dao chiéu bang nam
cham dién va 10 xo.

81 ”'E
..-l"'lII a ;]
g I_ K’ MDD ™
2 P I?"—“:t
Bidu o trang thdi \*m - lanh thily ke gidm chdn
Chit ndng L I
Bdu khoan di tdi (nkank) | 1 | o Srg
Khoan (chdm) i 1
Bfu khoan 10i w8 (nhanhy | o | o :

Hinh 6.83: Quy trinh gia cong may khoan
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2 o4 5 B 7 & g r_;____g_1
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Hinh 6.84: So' dd mach dién diéu khién qui trinh khoan.
4.5. Mach diéu khién dién khi nén véi 2 xy lanh
- Mach diéu khién theo nhip:
Quy trinh mach diéu khién theo nhip véi 2 xy — lanh biéu dién trén hinh 6.85. Khi tac
doéng vao nat an S5, cac xy — lanh s€ thuc hién theo quy trinh dé ra.

| _-B
- 1 1
" | 1 " | I
[ g S, | S, S,
" 5]l kv
Ky - lanh As| Bs| B-| A-| KT

Cang tdc hdnh trinh| 82| 8; | 82| 5: | 8-
Mam cham dign Yyl ¥e] O 0

Hinh 6.85: Qui trinh diéu khién 2 xy - lanh.
MJdi nhip déu c6 mach tu duy tri. Sau khi 4n nGt khoi dong S5. Lan luot nhip 1 cho dén
cac nhip tiép theo sé dong mach. Nhip cuodi cung tac dong cho quy trinh tré ve vi tri ban dau.

. K
+ 5, IH I K I !
"i'.>- SET : ‘ 2\ :
K, K, Ky K
5. \ 5, AN 5 '\ N I
E—A\ o 4 o o7 Ko\ Iy " |
14 s b
I |
Hs H‘ H: Ha : :
K, % s Ks e 2 Avat &
- | |
| |
| ———— =l

Hinh 6.86: So' @6 mach dién diéu khién quy trinh khoan.
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Néu ta Chol} van dao 9hiéu~4/2 Xung, ca hai phia tac qang E)é“mg nam cham dién, so do
mach dicu khieén dién bicu dién ¢ trén hinh 6.87. Mac dau moi nhip ¢6 mach ty duy tri,
nhung néu nhip ti€p theo dugc thuc hién, khi nhip trudc d6 phai duoc xda.

Eﬂl ! I | Xy - lanh As| Be| B-| A-[KT
g g g, g,
: : : Cang the hanh trinh| 8| 8 | 8| & | &

¥, ¥ :
v\l _f;a : % % Nam cham dign | Y, | Ya| Yo| ¥,

Hinh 6.87: Quy trinh diéu khién véi van dao chiéu xung 4/2.

- Mach diéu khién véi chon ché do 1am viéc:

Quy trinh gia cong cling twong tw Vi Vi du trén. Diéu kién yéu cau tiép theo la xy - lanh B
chuyén dong, khi théa méan dieu kién la ap suat trong xy - lanh A dat duoc gia tri cho phép.
Nhu vay ap suat trong xy - lanh A (xy - lanh) kep chi tiét dugc kiém soat bang role ap suat -
dién.

A (Kep chi tiét) B (D4u khoan) 3,
Rd - le dp suat : ,'S ‘|S : IS IS S <
"qSE | 2 ' 8 10 2 S.
. Y, Y,
N AR STl
S S
+

K.\
5. g 5‘5 523 |§2
2 g "
$o b S: L 3_?:__ S L WH-2--4 [;Ll-{!]
K

=
I ]
=
=
|
=
0
LT
=

L LS L L

g 15

i 3 Chon chif dd i
A ke

Hinh 6.88: Quy trinh gia cong véi chen cpé do
lam viéc va so' do mach dién diéu khien.
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4.6. B$ dich chuyén theo nhip.
4.7. B diéu khién theo tang

‘r'.EEI-—!—-Ei

Nguyén tic thiét ké mach diéu khién theo tang 1a chia cac budc thuc hién c6 cling chic
nang thanh tirng tang riéng. Phan tir co ban cua diéu khién theo tang la phan tir nhé - Role.

- Mach diéu khién cho 2 tang:

+—
S
E -\
. K.Y LAY Ky 7
S.
f7
E: & ] (&)
7 T T;
glva
Hinh 6.90: Mach diéu khién 2 tang.
- Mach diéu khién cho 3 tang:
+
5
E
SV\' K\ K\ K, &
T 7 —
K Ko Ko
EE B
o— 7 o\
o
T T4

I{.|:1:|

Hinh 6.91: Mach diéu khién 3 tang.
Thi du 1: Mach diéu khién 2 tang:

Trang 103



ThS NGUYEN VAN BAN

a.
A :::Ial al. :::Ihl hl
o L L
T - 5
E -\
B A i
T
b
o 7 o\ o
1 i s i i o
Tdng 1 Tdng 2

Hinh 6.92: Mach diéu khién 2 tang.
Thi du 2: Mach diéu khién 3 tang:

A :Iha._ | ::':I_ | :|L-‘:'. il
t S

E

a_ﬁ Ki\  Ki\ “f

U

o—

Cy b “2 HEI;‘ HE‘J Co

AR | 0 fr

H1|_—13 KEDF ‘1’1|: Yy H’iDF_x Vs TEDF—K YZE

Tang 1 Tdng 2 Tdng 3
Hinh 6.93: Mach diéu khién 3 tang.
5. Mach tong hop diéu khién theo nhip
Phuong phép diéu khién theo nhip duoc tng dung rong réi trong ky thuat diéu khien bang
khi nén. Trong thyc t€ do nhitng yéu cau cong nghé khac nhau, ma mach thict ke s& khac
nhau. Dién hinh la cac mach sau:

- Mach diéu khién theo nhip véi cac chu ky thyc hién dong thoi.
- Mach diéu khién theo nhip véi cac chu ky thuc hién tuan tu.

- Mach diéu khién theo nhip véi chu ky thuc hién nhay céc.

- Mach diéu khién theo nhip véi chu ky thuc hién lip lai.
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5.1. Mach diéu khién véi chu ky thuc hién dong thoi
A N N S

VAR IV - B F
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Hinh 6.94: Mach diéu khién véi cac chu ky thuc hién dong thoi.

Nguyén ly hoat dong Sau khi qui trinh M thuc hién xong, thi c&c qui trinh 1, qui trinh 2,
qui trinh 3 sé& thuc hién dong thoi. Sau khi 3 qui trinh thuc hién dong thoi hoan thanh, tin
hiéu & cong ra Yn + 1 s& duoc két hop lai bang phan tir AND, dé qui trinh N thuc hién.

Nhu vay, trudc khi chuan bi thuc hién dong thoi cac qui trinh, tin hiéu s& dugc phan
nhanh. Sau khi cic qui trinh dong thoi thuc hién xong, cc tin hiéu s& duoc két hop lai.
Nguyén ly hoat dong diéu khién theo nhip véi cac chu ky thuc hién dong thoi, dugc biéu dién
trén hinh 6.94.

5.2. Mach diéu khién véi chu ky thyc hién tuan tu

Sau khi qui trinh M thuc hién, néu k = 1 thi qui trinh thir nhat s& thuc hién, néu k = 0, thi

qui trinh thir hai s€ thuc hién. Sau do, qui trinh N s€ thuc hién.
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Hinh 6.95. Mach diéu khién véi chu ky thuc hién tuin tur.

5.3. Mach diéu khién theo nhip véi chu ky thwe hién nhay céoc

NHIP | TRANG THAI PIT TONG
1 B+
2 A-
3 C+
4 D+
5 D -
6 C-
7 B-A+

"

Thuc hién nhay
coc khii k=1

Hinh 6.96. Biéu d6 thuc hién chu ky nhay cac.
Biéu dd thuc hién nhip duoc biéu dién trén hinh 6.96. Khi k = 1, ttrc 12 vi tri cua van dao
chiéu co6 dinh vi & vi tri bén trai, cac budc thyc hién s& lan luot tir budc thir nhat dén buéc
thar bay. Khi k = 0, tic 1a khi vi tri ctia van dao chiéu c6 dinh vi & vi tri bén phai, cac budc
thuc hién sé lan luot tir bude thir nhat, budc thir hai va nhay qua dén budéc thi bay.
Mach diéu khién theo nhip véi chu ky thuc hién nhay céc:
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Hinh 6.97. Mach diéu khién theo nhip véi chu ky thwc hién nhay cac.
Nhu vdy, mach téng hop gom c6 2 chuong trinh. Khi k = 1, ta ¢4 biéu d6 trang thai cua
chuong trinh thir nhat.

Nhip thic hién q)
(k=1) Tl 1l 23| 4|56 7| 8|9
i"t \
Xy - lanh A A | \
0 LN\ \
X -lnh B | || i
- |
Y dn b: '_.r},i\ N :
! ¢ /
C, I | ( /
Xy - lanh C c. J L | | /
—= | : <17 l
| : :
Xy -lanh D ——1 L
0 s

Hinh 6.98. Biéu db trang thai ciia chwong trinh thir nhit: (khi k = 1).
Khi k = 0, ta ¢ biéu db trang thai cua chuong trinh thir hai.
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Hinh 6.99. Biéu db trang thai ciia chwong trinh thir hai: (khi k = 0).
5.4. Mach diéu khién theo nhip véi chu ky thwe hién lip lai
5.4.1. Nguyén ly hoat dong

Biéu db thuc hién nhip dugc biéu dién trén hinh 6.100. Khi k = 1, tic 1a vi tri cia van dao
chiéu c6 dinh vi & vi tri bén trai, cac budc thuc hién s& lan luot tir budc thir nhat dén bude
thir bay. Khi k = 0, tac 1a khi vi tri ctia van dao chiéu c6 dinh vi & vi tri bén phai, cac budc
thuc hién s& lan luot tir budc thir nhat dén budc thir bay. Sau d6 sé l3p lai tir buéc thir ba dén
budc thir sau.

NHIP TRANG THAI PIT TONG
1 B +
2 A-
:-—
3 C+
4 D +
Lap lai nhip 3-4-5-6

5 D - khik =10

6 C -

7 B-A+

Hinh 6.100: Biéu dd thwc hién chu ky lap lai.
5.4.2. Vi du vrng dung
Qui trinh cdng nghé duoc biéu dién ¢ biéu do trang théi (hinh 6.111).
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Hinh 6.111: Mach diéu khién theo nhip véi chu ky thuc hién l3p lai.
6. Thiét ké mach diéu khién khi nén theo biéu @6 Karnough
Vi du quy trinh 1am viéc cua may khoan gom hai xylanh (hinh 6.112): Khi dua chi tiét
vao xylanh A s¢ di ra dé kep chi tiét. Sau do pittong B di xuong khoan chi tiét. Sau khi khoan
xong, pittong B lui vé. Khi xylanh B da lui ve, thi xylanh A mai lui ve.

- Xac dinh bién:

/ Pit-téng B

= b0
=7l

D0 gd kep

= zal

—

al

Pit-téng &
Hinh 6.112 Quy trinh cdng nghé

Cong tic cudi hanh trinh cta xylanh A ky hi¢u 1a a0 va ai. Cong tac cudi hanh trinh cua
xylanh B la b0 va bl. Cong tac hanh trinh nay sé tac dong cho pittong di ra va lui vé (hinh

6.112).

+A va —A ki hiéu tin hiéu tin hiéu diéu khién cho phan tir nhé chinh A
+B va —B ki hiéu tin hiéu tin hiéu diéu khién cho phan tir nhé chinh B
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Hinh 6.113 Xac dinh céc bién

>
9
e
i
@

:

[l

m
(]
L

— 139

- Thiét lap biéu d@d trang thai
Tt quy trinh c6ng nghé ta thiét 1ap duoc biéu do trang thai biéu dién & hinh 6.114.
1 2 3 4 5=1

djp °

Pittong A
do g

by
Pittong B
bo

Hinh 6.114 Biéu dé trang thai

Tir biéu d6 trang thai, ta xac dinh diéu kién dé cac xylanh thyc hién nhu sau:
- Budce 1:
Xylanh A di ra véi tin hiéu diéu khién +A
+A = ao” bo
- Buéc 2:
Xylanh B di ra véi tin hiéu diéu khién +B
+B = a1 bo
- Budc 3:
Xylanh B Ui vé véi tin hiéu diéu khién —B
-B=a1"bs
- Budc 4:
Xylanh A 1ui vé véi tin hiéu diéu khién —A
-A=a1” bo
- Thiét lap phwong trinh logic va c4c diéu kién thuc hién:
T cac budc thuc hién, ta c6 phuong trinh logic sau:
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a) + A=a, Ab,
b) +B=a, Ab,
c)-B=a ADb
d) —A=a Ab,
_ So sanh phuong trinh b va d ta thiy diéu kién dé thuc hién +B va —A giéng nhau. Nhu vy
ve dicu khién khong thé thuc hién duoc.
7. Céc mach &ng dung
7.1. Baitap 1

Céc kién hang chuyén trén bang tai dat trén tryc lan dugc dua lén bang mot xylanh khi
nén va dugc xilanh thir 2 day xang mot bang tai khac theo so @6 hinh vé sau:

w

Biéu d6 trang thai cua cac xy lanh

Xvlanh A

Xy lanh B n

Yéu cau: Thiét ké mach diéu khién khi nén theo biéu db trang thai cua cac xy lanh thoa
man dieu kién sau:
- M6t nit 4n cap ngudn khi nén cho hé théng

- Mot nat an khai dong hé théng. Sau mdi tin hiéu tac dong vao nat an khoi dong, hé
thong sé lam viéc véi chu trinh 1ap lai.

Bai lam:
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7.2. Bai tap 2

Nhitng vat hinh chit nhat dugc déng dau trén mot may dac biét. Nhang phan nay duogc lay
ra tir mot nha kho ding trong lee, duoc ddy vao trong may xat mot tim ngan va dugc dung
mét xy lanh giit chat, dugc dong dau bang mot xylanh thir 2 va dugc day ra bang mot xylanh.
(Nhu hinh v¢)
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-‘ Xy lanh B

Xy lanh A

-

-------------

Xvlanh C

Biéu db trang thai cua cac xy lanh:

+ < ’
Xy lanh A { Il

— |II i

_'_ - I|
Xy lanh B \ \ \

+ %
Xy lanh C | '

!

Yéu cau: Thict ké mach dieu khién khi nén theo biéu d6 trang théi cua céc xy lanh thoa
man diéeu kién sau:
- Mét nit 4n cap ngudn khi nén cho hé théng
- Mot nat an khoi dong hé thdng. Sau mdi tin hiéu tac dong vao nut an khai dong, hé
thong s€ lam viéc vaéi chu trinh 1ap lai.
Bai lam:
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7.3. Bai tﬁp 3

Cac tam kim loai dugc uén mép trén 1 dung cu uon hoat dong bang khi nén. Sau khi kep
chi tiét gia cong bang xylanh ngam tac dong A, chi tiét duoc gia cong udn cong bang xy lanh
B sau d6 duoc udn hoan chinh bang xylanh C.

Thiét ké mach diéu khién khi nén theo biéu db trang thai sau véi yéu cau:
- Khoi dong hé thong bang nut an tay
- Phai thiét ké sao cho mdi 1an tin hiéu khoi dong thi hodn thdnh mot chu trinh 16m

Mylanh A yvlanh B

Xylanh C

Biéu d6 trang thai cua cac xylanh
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Xy lanh A |
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Xy lanh B ' '.
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7.4. Bai tap 4

Sat thanh dugc cat thunh ting doan dpi trén mot may c6 dinh. Pua ning luwong vao bang
xylanh B dong thoi xylanh nay chuyén dong xylanh A trong qua trinh dua dong luc vao. Khi
vat liéu duoc day sat yaq mot ctr chan ¢6 dinh né dugc gittu lai bang mét xylanh C. Trong
khi vt liéu da duoc cat bang xylanh D, xylanh ngam ciing nha ra va 1 chu trinh méi duoc bat
dau.

Thiét ké mach véi yéu cau nhu sau:

- Khoi dong hé thdng bang ndt an tay.

- Phai thiét ké sao cho mdi lan tin hiéu khoi dong thi hoan thanh mét chu trinh 1am viéc
mai.

i
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= -

Xylanh C Xylanh D

Xylanh C

Xylanh B

Biéu d6 trang thai cua cac xy lanh
Xy lanh A {.r’f 7\

\ f
Xy lanh B " \ \* /

Xy lanh C /

-

+

Xylanh D

AylanhA
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7.5.Bai tap 5

Véi thiét bi diéu luong nhitng tim van tir khi caa mot tram gia céng can duoc cap diéu
luong: Céc tim van duogc day téi bai xylanh A tir kho va Xylanh B s& cung cp cho tram gia
cong. Sau d6 can ddy cua xylanh B quay vé khi xyalnh A di dat dwoc vi tri cudi hanh trinh.
Khi khdng con tdm gé & kho nita thi chu trinh khdng thé hoat dong va ngét tin hiéu thong
bao. Su diéu khién duoc hoat dong theo mét chu ky.

So dd hanh trinh budc:

Nut khot dong

' B

1
Xylanh A H_lf"
1 q
Xylanh B
Bai gii:
So dd mach khi nén:
Kylanh A rerrprerere Aylanh B
1

4 B B2 =1 £2
— =
/A

b y

Y1 d-?'hw 1rl:W Y2 W?\u 1r/:‘§n|:v3
5#:--53 SU¢-3
1 T1

.
2

Sl

1993
P

So dd mach dién:
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Thuyét minh mach dign:

Khi mo cdng tic khi, khi nén dwoc cap 1én theo vi tri bén phai caa van dao chiéu 5/2,
xylanh A di vé tac dong Ién cam bién khong tiép xuc B1, xylanh B di vé tac dong lén cong
tac hanh trinh S1.

Buéc 1: Tac dong cdng tic S3 chuyén mach, nhan nat 4n S4 mach dién & nhanh 1 kin nho
cong tac hanh trinh S1, cudn day cir role K1 ¢o dién, tiép diém thuong mé cia K1 ¢ nhanh 3
dong lai duy tri dong dién cho role K1, nhd vay khi nha nit 4n S4 thi K1 van c6 dién. Bong
thoi tiép diém thuong mo cua K1 ¢ nhanh 8 déng lai, cuén diy Y1 c6 dién tac dong 1én van
dao chiéu 5/2 khi nén duoc cap 1én theo vi tri bén trai ciia van dao chiéu day xylanh A di ra.

Buéc 2: Khi cham vao cong tic hanh trinh B2, tiép diém thuong mé caa K2 ¢ nhanh thir
9 dong lai, cudn diy Y2 c6 dién day xylanh B di ra. Khi xylanh B vira di ra thi S1 ciing hét
tac dong, ro le K1 mat dién, cac tiép diém thuong mo ma ra, Y1 mat dien xyalnh A [0i vé.

Buéc 3: Khi cham vao S2 va dong thoi B tac dong Role K3 ¢6 dién, tiép diém thuong
mé cta K3 ¢ nhanh 10 dong lai cuon day Y3 c6 dién( luc nay Y2 di mat dién) xyalnh B s&
|0i vé. Két thic mot hanh trinh,

7.6. Bai tap 6

Y&u cau: Chi tiét can in duoc dat vao bo phan kep chat va xylanh s& dua bo phan in vao
vi tri in.

- Nhén nit Start xylanh A dua chi tiét can in va b phan giir vao vi tri in

- Tai cudi hanh trinh caa xyalnh A cham vao tiép diém hanh trinh, Xylanh B xuéng déng
du va tro Ve.

- Khi tré vé tai cudi hanh trinh Xylanh B cham tiép diém hanh trinh 1am xylanh A quay vé
vi tri ban dau.
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Bai giai:

So dd mach khi nén:

Aylanh A _

T

Ne

Xylanh A

Xylanh B

Budc thure hién

1

4 5

Biéu do trang thai cua 2 xylanh
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7.7. Bai tap 7 (cum lip rap)
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Chi tiét khoi dung trong hop roi ty do xudng, duoc 1ap tu dong hai chdt bang méi lap
chat. Twong tu nhu chi tiet khoi c&c chot tru cuang duoce dung trong thung tu roi xuong.

Xylanh A day chi tiét khoi dén vi tri lap dong thoi kep chat. Sau d6 xylanh B di ra va ép

chét tru tha nhat vao khéi lap rép. Tiép theo quy trinh xylanh C di ra ép chot thir 2 vao khoi

Iap rap. Sau do xylanh A va xylanhC quay ve. Sau cung xyalnh B quay vé két thic chu trinh
lap rap mot chi tiét, san pham roi xubng bang tai

ut khoi dong
Burde thire hién 1 2 3 4 5 6 7

Xylanh A

Xylanh B /

Xylanh C I" / \

So dd mach khi nén:

Xg,;lanh A 81' T o Hylanh B |'3|'|1'r|'|1'r|'|1'n1'| Rylanh C Errrp'm'rrmj
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So dd mach dién
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7.8. Bai tap 8 (may khoan — doa tw dong)

Chiwrong trinh 1: Khoan Chi tiét gia cong chi khoan. n6 duoc kep bang tay Ién ban khoan.
Khi an nat khai dong thi chi tiet dugc khoan (Xylanh A)

Churong trinh 2: Khoan va doa chi tiét gia cong can phai duoc doa. Twong tu nhur trén né
cling duoc kep bang tay 1én ban khoan. Sau d6 dung nut chon chuong trinh va nat khéi dong
khoan (cho xylanh A hoat dong). Khi qua trinh khoan két thac thi xylanh B chay ra dinh vi 1

khoan vao vi tri doa. Tiép dén 1a xylanh C di Xuong dé doa 15 khoan. Sau khi xylanh C quay
try vé thi xylanh B ciing quay tré vé va co thé lay chi tiét gia cong ra.
Biéu d6 trang thai cua xylanh:

D

Xylanh A

Xylanh B \ "

Xylanh C I'. |

Bai giai: Chia ting diéu khién

I II III
Xylanh A
Xylanh B
Xylanh C
Thiét ké mach khi nén:
y 51 2 4 S3 S4

4442 4442 412
Y @'T\r r;’]‘{nbwfz Y3 4-?':\1: 1rI‘T‘{¢-v4 Y5 ¢,71\1r 1rf1“§¢‘~f5
Sl:llilg 5U|£l3 SUTI!IB
1 1 1

So dd mach dién:
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7.9. Bai tap 9 (thiét bi ga kep mai)

Chi tiét gia cong 1a thanh truot din hudng di dugc bao qua. N6 dugc dua 1én may mai
bang tay va dung khi nén dé kep chit lai. Sau d6 mai thanh vai bén trai va bén phai.

Khi xylanh A chuyén dong dén vi tri ngoai cing va trong xylanh giir dugc mot ap suat
kep thi bo dan tién doc B s& chuyén dong di va vé. Nhu vay liic ndy di mai xong duoc vai
bén phai. Tiép dén xylanh tién ngang C di ra. Sau d6 dén bo dan tién doc di ra va di vé. Llc
nay vai phia bén trai da duogc mai xong. Khi xylanh C quay Vvé vj tri ban dau thi xylanh A s&
nha chi tiét mai ra. Két thic hanh trinh mai

?) Nut khoi dong

Xylanh A {.f'
1 I

Xylanh B \

XylanhC

Bai gii:
Chia tang diéu khién:
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Xylanh A

Xylanh B

XylanhC

So dd mach khi nén:

=
it

Y1 471“ 1rfTT¢H‘2
5 40 5
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Mach diéu khién dién:

?) Nut khoi dong
M
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Y
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7.10. Baitap 10

Vi yéu cau nhu bai tap 1. Hay thiét ké mach dieu khién dign- khi nén theo phuong phap
dieu khién nhip.

Biéu d6 trang thai cua cac xylanh

Xy lanh A \

Xy lanh B "

Bai giai:
So dd mach diéu khién khi nén
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i] i i il i
a&}r P
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!
1711 el AN v2 va &71] ¥ 3 v4
q T'ﬁ‘? 3
So d6 mach dién dieu khién
+20 1 2 3 4 5 § 7 8 g 10 " 12 13 14 15
r & &
st £3
S49, f
524, 1 1
S5EY ks SETEN 1 K2 Kay K@
K2 K4 f
K1 PRRURIN'E K4
K5 K1 K3
»— !
K27 3 K 7 K5 K 7
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T
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i
7.11. Baitap 11 |

Vi yéu cau nhur bai tap 2. Hay thiét ké mach dieu khién dién- khi nén theo phuong phap
dieu khién nhip.

Biéu d6 trang thai cua cac xylanh

w |—-\._;—
-4 T |_/_

—=
(g%
—y
(%]
=y
=
—y
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+ '
Xy lanh A \ |
— ’-; . |
|I |
_I_ | = | ¢
\ | \
Xy lanh B \ \
+ ¢
Xvlanh C

Bai giai:
So dd mach diéu khién khi nén:

St %2 53 54 y 55 S
EE' ' /ﬂ7 ' ' i’ : '
) |::2

o i [
v1+711r>{‘i+v2 Y3 ¢/ 1 Xé'iwq Y5 /) 1r>(‘§w5

1493 1

So dd mach dién diéu khién:

20y 12 a3 4 5 g 7 a g 40 i 12 13 14 15
o —P . 3 . . . 4 . 4 . . .
0 i '
=5 9 s34, sy Sﬂ3 st SEY == 4
K5 K7 K7
STARTEY, K3 Kd SETE 3})
K2
K4 K5
K K2 K3 KE
K7
—h
% £ HE ;
K2 13 K4 ks 7 W 7 w17
W e k3] K4 ks ] ke[ ] Wi
oy
|4 > + » * - » '
1L Iy ik I NIl
13| 2 14 B e 7o 3 |13 e
3 5 7 g 11 24 12
17 12 21 22 3 14
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+24% 16

i
K1,
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Ka KE %
] 1]

v1|:}_'|-$ v3|__;7_'|-$ wl_‘b—* vzl__jm_'l—$ ¥a
o

Ef$ i
e . . .
7.12. Baitap 12

Vi yéu cau nhu bai tap 3. Hay thiét ké mach diéu khién dién- khi nén theo phuwong phap
diéu khien nhip.

Biéu d6 trang thai cua cac xylanh:

i _ ' ——
Xy lanh A / \
_ 4 | I
I| . II
+ 'I - o |II
Xy lanh B | \
—_ |
f/ % |
+ T e ‘I
Xy lanh C 1; )
Bai giai:
So dd mach diéu khién khi nén:

™Y S, &
EE yﬁE =
T N

« L
-
=

ﬁﬁrXﬂ%
L
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So dd mach dién diéu khién:

+24Y 2 3 4 B B | M 1 12 13 14 1§
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BAl: 7. PHAN MEM MO PHONG PIEU KHIEN PIEN KHI NEN

1. Gioi thiéu chung

FluidSIM 1a mot phan mém hoan hao cho su sang ché, md phong, giang day va nghién
ctru cac mach dién-khi nén, thay lyc va cac mach so. T4t ca cac chirc ning cua chuong trinh
twong tac voi nhau 1 cach tron tru, két hop cac hinh thie da phuong tién va cac ngudn thdng
tin khac nhau trong mot biéu mau c6 thé truy nhap duoc 1 cach C‘le dang. FluidSIM kF’t hop
mot trinh bién tap so d6 mach tryc quan véi nhirtng mo ta chi tiet ve tat ca cac thanh phan, cac
buc anh cau thanh, cac hoat anh vé hinh chiéu cat va cac chuoi video.

Cac diém noi bat:

- Céc thu vién thanh phan c6 thé mé rong va tiy chinh duoc

- Ky hiéu céc b phan cau thanh theo DIN 1SO 1219

- C6 nhiéu chirc nang CAD hon va cac chirc ning duoc cai thién dang ké (cin chinh,
nhém va vé cac layer...)

- M0-dun xay dung van

- Chire ning in 4n méi véi nhidu kha niang tuy chinh khac nhau

- Céc phién ban danh sach c&c phan tu dong héa va c6 thé tiy chinh duoc

- Bo mo ta két noi

- B6 ghi va thé hién truc quan caa cac gia tri 4n dinh

- H4 tro cac don vi do khong thudc hé do ludng qudc té (Ibf, psi, gal)

- Giao dién thich hop

- Tai liéu giang day duoc sira doi va cap nhat

- Puoc toi vu hoa cho Windows 98/ME/2000/XP

Véi phién ban festo fluidsim 4.2 (chi str dung thiét ké mach diéu khién khi nén, dién — khi
nén):

- Sy md phong cac thanh phan sé

- Panh s6 duong dan hién hanh va chuyén d6i bang cac phan tir mot cach tu dong

- Thu vién so d6 mach dugc mé rong va di duoc sira doi

- Hién thi gia tri hién tai cua cac thanh phan vé&i bo dém va xu 1y do tré

- Céc gid tri c6 thé diéu chinh duoc hién da co ¢ cac xylanh khi nén

- Van tiét luu chay bang khi nén méi.
2. Cai diat phan mém Festo Fluidsim 4.2

- Tur b cai fluidsim 4.2, Double click vao file chay:
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8% fluidsim.3.6 =13
Fle Edit view Favortes Tools  Help i
g

I\_:) Back -\_‘) lj fﬁ} Search |~ Folders |} j x

Address | Cr\Documents and SettingsiAdministrator\Desktopfluidsim. 3.6 v | (24 Go

— ——
. Craker E"j Festo Fluidsim
D5 _Shore
S _STORE Filz
13 KB
hash
File:
1,305 KE
= Leia me ita=tall
= Text Documenk EE] File
J 1 KE 43 ¥E
Pt wal mach Demo nesw
™ WinRAR archive FEE Fil=
- 74 KE 248 =zem

] WDossnloE, Wi
a Firefos Diosoumsnt
5 KB

- Khi click vao file chay s€ hién Ién su lya chon. Ta chon “yes”

& fluidsim. 3.6

File Edit View Favorites Tools  Helg #
‘ : - »
\,,J Bakh § \9) .1‘ )ﬁ search iL; Folders | |y | 3¢ x

Addrass Ib C:iDozuments and Settings\Administrato\DesktopiFluidsim, 3.6 VI Go

-

i Craker xl;-,J Festo Fluidsim
v .DS_store

[~ =
| manual - DS_STORE Fil=
L,J :‘ a3l | 13¥e

hash
Festo_Fuidsim_Full_Version wual| Fil=
2330 | 1,208 ke
= 2o

\ ? ) This will iInstall Festo Fluidsim, Do you wish to continue?

\}:1“ ( I No J

“WDownioad, YN
Firefox Document
IKB

E ﬁ I

- Khi chon “yes” trén ctra so s€ hién ra. Click chudt vao lya chon “next”:
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Y= Setup - Festo Fluidsim o0&

Welcome to the Festo Fluidsim
Setup Wizard

This willinztal Festo FlidSim 3.6 on your computer,

It iz recormmended that you close all ather applications befars
coFrnUing.

Click Mext to contnue, or Cancel to exit Setup.

I Mt = J [ Cancel I

- Sau d6 lya chon thu muyc noi dén. Thuong céac phén mém d3 mic dinh noi dén1a 6 C —
Program file. Click chudt vao lua chon “next”

== Setup - Festo Fluidsim E”E|g|

Select Destination Directory
Where zhould Festo Fluidzim be installed?

Select the folder where you would like Festa Fluidsim to be ingtaled, then click Hex.

_:hPioaram FileshFesta Fluidsim

i TN ”

@ Frogram Files

= AirShike || DEMO

[ AskSeach

[ Automation 3tudio 5.0

= AVG

| Bkav2006

L7 Comrmon Files w

e C W

The program requirez at lzast 11.9ME of disk zpace.

l < Back “ Meat = ] l Cancs=l ]

- Click chudt vao lya chon “next” lya chon ngan thuc don dé khai dong.
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#= Setup - Festo Fluidsim

Select Start Menu Folder

shorlcuts. then chck Mext.

fuoocessofies

Adminizbative Tools

£l Fres 9.0

COWw'OM bedia Canter - jeidiudio
Festo Fludzim

Fomk Feader

Games

Interret Download bManager

Lar WIET mid2002

Miciozal Offize

bl mzilla Firafoe

Where should Setup place the program's shortouts™ h !

Select the Stat benu folder in which you would like Setap to create the priogram's

|

l < Back ” M ant > ] l Carncel ]

o1 Setup - Festo Fluidsim

Select Additional Taszks

Fluidsim, then click Nes.
A ddihona icans:;
[+] Create a deskiop icon

which additional tasks should be perormed? ~

Select the additional tazks you would like Setup to perform while nztaling Festa

[ < Back “ Hext >

] [ Carcel ]

- Click chudt Iya chon “install” - Cai dit bay gio sin sang dé bat dau thiét dat Festo

fluidsim trén may tinh cac ban.
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Setup - Festo Fluidsim

Ready to Install 4
Setup iz now ready ta begin inztalling Festa Fluidzim on your computer. i

Click Install to continue with the installalion, or chick Back if you wani to review or
change any seftings.

D ezbration direckan:
C:%Program FileshFesto Fluidsim

Start Meru folder:
Fezta Fluidsim

addiional tasks:
Create a desktop icon

¢ Back “ Inzall ] [ Cancel

- Chuong trinh bt dau duge cai dat:

«= Setup - Festo Fluidsim

Inztalling ]
Please wat whie Setup install: Festo Fluidzim on your cormputer. b /

Extracting files. .
C:AProgram FileshFesto Fidzimbbmp164152308.6F

Cancel

- Chon “Finish” dé két thiic qu4 trinh cai dat:
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¢= Setup - Festo Fluidsim

Completing the Festo Fluidsim

Setup Wizard

Setup has finizhed installing Festo Fluidsinn on pour complter.
The application may be launched by selecting the installed

icans.
Click. Finizh to exit Setup.

Launch Festa Fluidszim

- Trén man hinh may tinh s€ hi¢n ra giao dién cua Fluidsim:

F i ol ST P
Fle Edc Exeoure Livary Irser Didadics Projsch Wew Opbions Window 7

Sl

OEHES < 2@z 2 sHMidy|d @@GQREQEQE| Q|5 » 10 Wik p)

4y 3] B

T e || e L, |ty | B e
g S |
|

[
-
; L2t o]
l-f- L=
FAlpistank e or A SR Al s2nice
Aoeglog pres, AND A0 urhe... || Assmchono. .
Breke s, | | Break sl Fuirrer Buezer

Tﬁ&j r/| -

C.:pelmiiue ... |Chenpequer... | Compress=. . | Cylnder, D...

== T =
r

— 1

c:\Frogram Filss|Festo Flucksimilib

3. Huéng din sir dung
3.1. Thao tac véi tap tin chuwong trinh
- Tao File moi: File/New hoic t6 hop phim Crtl + N
- M¢ File di cé: File/Open hoic t6 hop phim Crtl + O
- Luu File: File/Save hodc t6 hop phim Crtl + S
- Luu File méi tir File san co: File/Save As

Trang 136



PIEU KHIEN PIEN KHi NEN

3.2. Thém cac thiét bi dién khi nén
3.2.1. Thiét bi khi nén
a. Cdc thanh phan cung cdp (Suply Elements)

Ky hiéu Chirc ning
Cung cap khi nén

May nén khi

B6 loc khong khi

B6 loc nude tu dong

ol

b. Co cdu chdp hanh (Actuators)
Ky hiéu Chirc nang
Xy lanh tac dong don

L

Xy lanh tac dong kép

I

=

Motor khi nén

Giac hat

éw@

Thudc do khoang cach

Thay doi tity chon cho xy lanh

Budce 1: Lay xy lanh bang cach kéo tha tir Hierachical View muc Actuator, bAm phai
chudt r61 chon myc Properties
-

r—

Cut

Copy
Paste

Delete

Group

Ungroup

Align 3
Rotate >
Mirror 3

Properties...

Component Description

Budce 2: Chon cac tuy chon cho xy lanh
- Kiéu xy lanh tac dong don hodc d6i (Muc Configuration)
+ xy lanh tac dong don (Single acting) Néu chon ty tra vé thi nhan chon muc Spring
return (461 voi xy lanh don)
+ xy lanh tac dong kép (Double acting)
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Configure Cylinder ﬂ

Configuration | Parameters | Extemal load | Force profile | Actuating Labels

Description Cylinder type
Double acting cylinder ) Single acting (Extension)
Hs.ton rod type ) Single acting (Retraction)
@) One piston rod Srirg retum

U ®) Double acting
(O Two piston rods )

_ Properies
[] Cushioning
() No piston rod [ adjustable
Label

Miror

0|0 [ Horzontal

- [ H=—

= [C] Vestical

oK || Cancel Help

Sir dung thwée do khoang cach dé tao cong tic hanh trinh cho Xy lanh:
Buwére 1: Lay xy lanh bang cach kéo tha tir Hierachical View muc Actuator

f—

Buéc 2: Lay thudc do bang cach kéo tha tir Hierachical View muc Actuator dit vao Xy
lanh.

[T
4 s$1 82
[: ]:::I
¥ s
Buwoc 3: Dat vi tri cho cac contact hanh trinh.
Vi duy: S1 dat Begin 12 0 va End 13 0 (diém dau cua hanh trinh)
S2 dit Begin 1a 100 va End 1 100 (diém cudi ciia hanh trinh)
l J Distance rule ﬂ
4 S17 82 Posiion
[tJZ;ZI E1 0 0 mem (LI00) v
&, J_; 52 100 100 | @.900) v
men (0.700] w
men [0.7100) w
men (0.100) w

mm (01000 v

SN B O

0K Cancel Help

Buéc 4: Gan cong tic hanh trinh cho mach diéu khién (vi du S2)
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K“f’_/'—-r\ L] /‘Tm
3

c. Van (Valves)

Ky hiéu Chirc nang
2
|
| Van 2/2
-
I
1
2
|
Van 3/2
Tl
1 3
a2
! X Van 4/2
173
4 L2
:\ /‘T Van 5/2
5 Il 3

Thay ddi c4u hinh Valves

Budc 1: Chon Valve va bAm phai chon muc Properties

4 T -
1 ¢

TX ' ‘ / Cut

b o

1 Paste
Delete

Abgn
Rotate

Marror

Properties...

Component Description

Budc 2: Thay dbi cau hinh Valve

M&di valve c¢6 hai vi tri chon tuong ﬁng v61 vi tri ban trai va bén phai, néu mudn tac dong
bén nao thi ta chon bén d6. Cac muc c6 thé chon:

- Kéu tac dong

+ Béng tay (Manually) nhu: niit nhan, ban dap. ..

+ Co hoc dau do (Mechanically) nhu: hanh trinh, dau do. ..

+ T4c dong bang khi, dién (Pneumatically/Electrically) nhu: bang khi, bang dién. ..

- Kiéu ty duy tri hay khong duy tri: muc Spring-returned
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Leit Actusbon
Spingretumed
Pioted

Freumatic sping

Marnssly w

Mecharicaly

Preumsticaly)
Electricaly

£

Men

i

il

=

= Vestical
=

‘H@ﬁﬂnﬂﬁn

Vi du: valve khi dit lai cAu hinh Valve 5/2 tac dong bang dién — khi nén, khong duy tri.

4

Configure Way Valve n
Diescription Right Actustion
[ Sprngetumed
[T ClPiasd
MOREEL) [ Preumatic speng
[ Revessible Extermal
M,
5@y - | Mo
w | Mechanicaly
Indial Position
Ll Prieumaticaly’
¥ | Electrcally
Flow Rate 60 | Umin 0150000 v

0K Cancel Help

2

X

va

We

5

3.2.2. Thiét bj

4

3

diéu khién dién

a. Co cdu chap hanh

Ky hiéu

Chirc niang

E‘;F“—“—

Selenoid

®

Pong c6 mot chicu

b. Nguén cung cdp
Ky hiéu Chirc niing
ov
o— Ngubdn 0V
+24V .
o— Ngubdn 24V
— May phat ham
C. Thiét bi do lwong va cam bién
d.Relay
Ky hiéu Chirc ning
AT
Relay thuong
A2
AT
X5 ] Relay On - delay
A2
Al
Relay Off - delay
A
Al | [ R1 .
O 5] Bo dém
R TTR
¢F$ Selenoid
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3.3. Mo phéng

Sau khi v& hoan thién so do mach dién khi nén ta thuc hién mo phong bang cach:

- Budc 1: Vao ché d6 mo phong, chon mot trong cac muc Excute/Start; Excute/Stop;
Excute/Pause

- Budce 2: Su dung con tro dé thao tic nhin nat coéng tac, nat nhan,, van khi nén dé thuc
hién di€u chinh, quan sat hoat dong ctia mach diéu khién.
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