PIEU KHIEN THUY LUC &
KHi NEN

@ THAI NGUYEN UNIVERSITY OF TECHNOLOGY-

@ THAI NGUYEN UNIVERSITY OF TECHNOLOGY-

Yéu cau ctia mdn hoc:

 DPiéu kién dé dwoc 1am bai kiém tra lai

3 TC =3 bai KT+3BT
+3TC = 45 tiét chuan 50’
+3TC = 15 tuan hoc

< Phai xin phép nghi trwéc.

+ Trwong hop dic biét em phai c6 gidy bao 6m
cua bénh vién.

% Con lai thi khéng chap nhan bat cr ly do gi
thiéu bai kiém tra do nghi hoc

" 3. Thei gian?

' 4. An va uéng?

- Tinh tir lic cé6 chudng bao vao I&p néu SV
thay khéng vwot qua 5 phat thi SV khéng céan
xin phép. Néu hon 5 phut thi phai xin phép va
GV c6 quyén khdng cho SV vao 16p!

< Food: Khéng
 Drink: OK; Nhwng chi: Nwéc khong con




' 5. V& ghi chép

' P dung hoc tap gi cho mén hoc?

+ Chéc chén phai c6, nén dung v& khé A4 néu
duc gay thi cang tot

Notebook

< But nhiéu mau véi nhiéu ching loai. Khuyén
khich but chi, thwéce ké, tdy va compa
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L&i khuyén dé diém A

hoc?

< Hay hoc tap ngay tir dau hoc ky.

< Tham gia day di cac tiét hoc va bai kiém tra.

< Lam tat ca cac bai tap dwoc giao. Héi ban
cac cac bai khdng lam dwoc néu van chwa
théa man thi dat lich héi thay giang day.

< Danh 120 phut méi tuan hoc cé 2 tiét hoc va
240 phut cho tuan c6 4 tiét hoc

% Chuc mirng nhéat dinh ban sé dat diém A!

% Cac tai liéu can thiét da upload tat ca lén E-
learning chi can download vé la da. Hay in va

mang dén I&p.

" An mic khi di hoc mén hoc?

 Lién lac?
< Khdng yéu ciu cu thé, nhwng hay dn mic gon +Giang vién: ThS.LY VIET ANH
gang va dep dé nhat khi dén I&p. Khéng thé “Email:

biét trwéc dwoc nhivng gi tét sé dén véi ban
khi ban mic dep dén I&p!

% Vietanh.ly4@gmail.com
Lép trwdng 52D1:
Lwong Van Minh
L&p pho 52D1:
Nguyén Manh Cwdng 01629 015 916
Nguyén Manh Cwong 9d; Vi Van Phong 10d;
D6 Anh Tuan 8d; Tran Khwong Duy 94d; Luu

01629 029 100

Tl Trrdm O
- Tuycllt gu,
| 12 Chirong 1= Tim hiéu vé Ky thuat




 Lién lac?

' Lién lac?

+Giadng vién: ThS.LY VIET ANH
<Email:
% Vietanh.ly4@gmail.com
Lép trwdng 52D2:
Nguyén Thu Ha 01648 320 857
L&p pho 52D2:
Dwong Van Nam 0169 804 2929

Hoang Thi Thu Trang 9d; Dwong ghé Tu 9d; Lé Van Phong 9d; Nguyén
Thu Huyen 10d; Hoang Cong Chién 9d; Lé Van Bon 9d; Duong Truong
Giang 9d; Pham Van biép 9d; Nguyen Van Hoan 9d; Nguyén Thu Ha
10d

9
£X3

+Giang vién: ThS. LY VIET ANH

Email:

< Vietanh.ly4@gmail.com

Lép trwdng 52T4:

Hoang Phan Anh 01666 599 553

L&p pho 52T4:
Nguyé&n Thanh Tung 01696 825 999
Nguyén Qudc Viét 9d, 9d; Nguyén Duy Anh

L

| 13 | Chwong |- Tim hiéu vé Ky thuat
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Lién lac?

L6p trwdng 50G2: Tran Trong Phi
0989 813 505

L&p phd 50G2: Tran Thi Mai
01699 552 101

Diéu khién thiy Iwc, khi nén

= ] . |
Lién lac? Lién lac?
Lép trwdng 53CNM: NGUYEN BUC HUY Lép trwdng 55CNM: BUI ANH QUAN
035 639 9190 0363.196.856
Lép pho 53CNM: VU XUAN HAU Lép phé 53CNM:  TRAN VAN KHIEM
0915 380 169 0379.701.856
°  Piéu khién thity lic, khi nén *  Diéu khién thuy lirc, khi nén

1. Gi6i thiéu (2)

= Céu tric clia mot hé thdng thay lwc, khi nén

- S Céc yéu t6 - <
Thiét bi diu aeyeato Thiét b truyén
vao dicu khien dong

He théng ndi tiép

H¢ thong thiy lwe, Khi nén 1a hé thong str Bom, dong co,
dung chat 1ong hodc chét khi dé truyén ning
luong.

Trong d6: thuy luc (Hydraulics) st dung ap
sudt chét 1ong; khi nén (Pneumatics) sir dung
ap sudt chét khi

. Ap suét, luu lugng, Hé théng luan phién
Bé chira T . \
. BO6 tri h¢ thong... He¢ thong xoay vong
B6 loc, duong ong

Diéu khién thuy lwc, khi nén
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2. Noi dung ctia mon hoc(1)

3. Gido trinh va tai liéu tham khio

Muc tiéu: Nghién ctru v& co s& ly thuyét ctia hé thdng didu khién
TL&KN; Céc thanh phan cla hé théng; Bwa ra phwong &n phan
tich va thiét ké.

> Gido trinh > Tai liéu tham khao

Andrew Parr, Hydraulics and
Pneumatics, 2nd, Butterwoth and
Heinemann Press, 2003

John A. Roberson, John Joseph
Cassidy, M. Hanif Chaudhry,
Hydraulics Engineering, 2nd, John
Wiley and Sons Press, 2010

4. Cac chwong ciia mon hoc

4. Cac chwong ciia mon hoc

Phan 1:DAI CUONG VE PIEU KHIEN KHi NEN & THUY LUC
+ Chuong 1: Co s& ly thuyét

« Chuong 2 : Cung cap va st ly ngudn nang lvgng
Phan 11: CAC THANH PHAN CUA HE THONG PIEU KHIEN
KHi NEN & THUY LUC

+ Chuong 3 : Phan t&r dwa tin hiéu va x@ ly tin hiéu diéu khién
+ Chuong 4: Cac phan t&r chap hanh

+ Chuwong 5: Cac phan ti didu chinh va diéu khién

+ Chuong 6: Tinh toan truyén dong hé théng khi nén va thiy

lwe

PHAN Ill: PHAN TiCH VA THIETKE
Chwong 7: Phwong phap thiét k& mach didu khién

Tai liéu tham khao

PHAN I: PAI CUONG VE PIEU KHIEN
THUY LU’C & KHi NEN

Diéu khién thuy lwc, khi nén

Chuwong 1
CO' SO’ LY THUYET

Diéu khién thuy Iwc, khi nén
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1. So' lwge vé hé thong dieéu khién thiy lwe, khi nén(1)

1. So' lwgc vé hé thong dieu khién thiy lwc, khi nén(2)

1.1. Hé thdng diéu khién

Ning higng diéu khién

Tin hidu X If théng tin. Cd ciiu chip hanh ( bi€n
diu vao > diéu khién ning lidng ->» cd ning)
/ | \ |
‘.‘
hdn hoi

Xi-lanh khi-dau,
Niit 4n, cong —téc, Van lo-gic AND, dong co khi nén-dau
cam bién OR, NOT, FLIP-
FLOP, ROLE  Van chith ép, van
dao chiéu, van
tiétluu, ly hop...

1.2. Céc loai tin hiéu didu khién

Sisigual)
~ Sisignal)
= f N
M~ lnnn
> i} ~ - »
timme) (e}
Hinh1.2.a Hinh 1.2.b
Tuong tu Roi rac

1. So' lwge vé hé thong dieu khién thuy lwe, khi nén(3)

1. So' lwge vé hé thong dieu khién thiy lwe, khi nén(4)

1.3. DBiéu khién vong hé

Gideidat | vaggidy | L0 ledng Lum g Dongca | 1o %

khién ri 18 thniy Iwte

Thay 461 il trong

Thay dai u Irgag bom
Thay di 4p suat he
Thay 361 * diw

Hé théng diéu khién hé téc do dong co thuy luc

1.4. Biéu khién vong kin (héi tiép)

Bi dicn

i 1 B

ciea Iy Tin hign

dido khidn | —— Vi
Gl : I~ = Lo r i
st L Y 4 B w Van d,.cn Lafu b '?IIS Ky lanh |
y -l khien o & thay e
Phannt :

0 sdnh

Bo htdng viwt

Hé thdng diéu khién kin vi tri pit-tong thuy luc

2. Uu nhuoc diem hé thong DK TL&KN(1)

2. Uu nhugc diem hé thong PK TL&KN (2)

2.1. Thiy lyc

a) Uu di€m

-Truyén dong dugc cong sudt cao va luc 16n, doi
hdi it vé chdm s6c, bdo dudng.

-Diéu chinh dugc van t6c lam viéc vo cap nho
céc thiét bi diéu khién ky thuat s6 hoa.

- K&t cau nhd gon, noi két gidia cac thiét voi
nhau dé dang bang viéc ddi chd cac mdi ndi
ong.

2.1. Thay lvc

a) Uu diém

- C6 kha nang gidm khai lugng va kich thugc
nhd chon 4p suat thay luc cao.

-C6 thé st dung van t6c cao ma khong sg bi va
dap manh.

- Dé theo doi va quan sat bang ap ké.

- Tu dong hoa don gidn dung cc phan tl tiéu
chudn héa.

- D& dé phong qué tai nhd van an toan.
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2. Uu nhwoc diém hé thong PK TL&KN (3) 2. Uu nhuoce diém hé thong PK TL&KN (4)

2.1. Thiy lyc 2.2. Khi nén

b) Nhugc diém a) Uu diém

- Mat mat trong dudng 6ng dan va ro ri bén trong — Tinh ddng nhat nang lugng gitia phan diéu

cdc phan ti. ’ ) khién va chap hanh cao

;hﬁr;od‘%liu dugc van toc khong doi khi phu i — Khong yéu cau cao vé dic tinh ky thuat cta

s A et \ ngudn ning lugng: 3 — 8 bar.

- Nhiét do va do nhét thay doi lam dnh hudng & L 5 5 g )

dén do chinh xac diéu khién. — Khd nang qua tai I6n.

- Kha nadng lap trinh va tich hgp hé théng kém. — Do tin cay kha cao it truc trac ky thuat.

-AthI. ma&i khdi dong, nhiét do clia hé thong chua ~ Tudi tho 16n

on dinh.

2. Uu nhwoc diém hé thong PK TL&KN (5) 2. Uu nhuoc diem hé thong PK TL&KN (6)

2.2. Khi nén 2.2. Khi nén

a) Uu diém b) Nhugc diém

— Tinh déng nhat ning lugng gitia cic co cau — Thai gian dép dng cham so véi dién t .
ch&p hanh va cac phan ti chic ning cao. — Kha nang lap trinh kém. Kha nang dieu khién

phtc tap kém.
. . o — Khd ning tich hgp hé diéu khién phic tap va
— Truyéen dong c6 thé dat dugc van toc rat cao. cdng kénh.

— C6 kha nang truyén tdi nang lugng xa.

— Luc truyén tai trong thap.

— Dong khi nén thoat ra & dudng dan gay tiéng
on

— Khong diéu khién dugc qud trinh trung gian
gilia 2 nguong.

3. Pham vi trng dung cia PK TL&KN (1) 3. Pham vi &rng dung cia PK TL&KN (2)
3.1. Pham vi Ging dung cta diéu khién thiy luc 3.2. Pham vi (ing dung ctia diéu khién khi nén

- Hé thong diéu khién khi nén dugc st dung rong
- Hé thong diéu khién thay luc dugc st dung rdi & nhiing noi hay xdy ra chay nd.
trong linh vuic cong nghiép, nhu: may ép ap luc, -Trong nganh co khi cdp phoi gia cong;
may nang chuyén, may cong cu gia cong kim - Trong mdi trudng vé sinh sach nhu céng nghé
loai, may dap, may xic, ti kéo, ... s&n xuat cac thiét bi dién t.

-Trong cac day chuyén sdn xuat thuc phdm, nhu:
rira bao bi tu dong, chiét nudc vao trong chai...;
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3. Pham vi trng dung ciia PK TL&KN (3) 3. Pham vi &rng dung cia PK TL&KN (4)
Ung dung clia hé thang diéu khién TL&KN Ung dung clia hé thang diéu khién TL&KN

e

W S

May cdt thiy luc

Hé thoéng nang xe Khuén tao khung xe may

T4y mdy gdp san phdm
3. Pham vi ung dung cia PK TL&KN (5) 3. Pham vi ung dung ciia PK TL&KN (6)
Ung dung clia hé théng diéu khién TL&KN Ung dung clia hé théng diéu khién TL&KN

¥

May cén thiy luc Mdy uén 6ng thiy luc

May ép thay luc May ép dé giay

3. Pham vi irng dung ciia PK TL&KN (7) 4. Cong thire va don vi do cac dai lwgng co ban (1)

4.1. Luc

- Pon vi cla luc la Newton (N). 1 Newton la luc
tac dong lén dai trong c6 khai luong 1kg véi gia
toc 1 m/s2.

Ung dung clia hé théng
diéu khién TL&KN

1N =1 kg.m/s?

May déng gdi san phdm
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4. Cong thire va don vi do cac dai lwgng co ban (2) 4. Cong thire va don vi do cac dai lwgng co ban (3)

4.2. Ap suat -Ngoai ra con duing don vi psi:

- Bon vi co bdn cla ap sudt theo hé do ludng SI (pound (0.45336 kg) per square inch (6.4521cm?)
la pascal.

- Pascal (Pa) 1a &p sudt phan bd déu lén bé mat

c6 dién tich Tm? véi luc tac dong vudng goc 1én Ki hiéu Ib/in? (psi);

bé mat doé 1a 1 Newton (N). 1 bar = 14,5 psi

1 Pascal = 1 N/m?2 = 1kg m/s?)/m? = Tkg/ms?

- Ngoai ra con dung don vi bar:
1 bar = 10°Pa = 1Kg/cm? =1 at

4. Cong thuc va don vi do cac dai lwgng co ban (4) 4. Cong thirc va don vi do cac dai lwgng co ban (5)
4.3. Luu lugng 4.4. Cong
- Luu lugng la van t6c¢ dong chay clia luu chat -bon vi ctia cong la Joule ()).
qua mot ti€t dién dong chady. DBon vi thudng dung 1 Joule la cong sinh ra dugi tdc dong cla luc
la (I/min). 1(N) dé vat dich chuyén quang duong 1(m).
Q=Vv.A 1J=1TN.m
Trong dé: 1) =1 m2kg/s?
Q: luu lugng clia dong chdy - Cong dugc tinh theo cong thic:
A: Tiét dién cta dong chay W, =F.L
v: Van toc trung binh clia dong chdy Trong dé:
F: luc tdc dung vao vat
L: quang dutng vat di dugc.

4. Cong thire va don vi do cac dai lwgng co ban (6) 4. Cong thire va don vi do cac dai lwgng co ban (7)
4.5. Cong suat 4.6. P nhét
-Don vi cong sudt la Watt -D6 nhét dong ctia mot chat la c6 do nhét dong
-1 Watt la cong sudt, trong thai gian 1 giay sinh luc 1 Pa.s va khéi lugng rieng 1 kg/cm?.
ra nang lugng 1 joule. nm

TW=1Nm/s V= o

1T W =1 m?kg/s? Trong dé:

n: d6 nhét dong luc [Pa.s]

p: khai lugng riéng [kg/m?]

v: do nhét dong [m?/s]

- Ngoai ra ta con st dung don vi do nhét dong la
Stokes (St) hoac la centiStokes (cSt).
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Chwong 2

SAN )gUKT & PHAN PHOI
NGUON NANG LUONG

Diéu khién thiy lwc, khi nén

Chwong 2

SAN )gUA’T & PHAN PHOI
NGUON NANG LUONG

Diéu khién thuy Iyc, khi nén

I. PHAN THUY LUC

1. Thiét bi cung cap ning luwgng thiy luc (2)

1. Thiét bi cung cip ning lwgng thiy luc (1)

Trong hé thong diéu khién thiy luc ngudn
ning lugng dugc dung dé hé hoat dong la dau
ép. D€ cung cdp nang lugng cho hé thong diéu
khién thuong st dung thiét bi bom dau.

Bom dau bién co nidng thanh nang lwong
ctia dau.

Nhing thong s6 co bdn cla bom 1a luu

lugng va 4p suit.

1.1. Cac loai bom
a) Bom banh rang

Bufing hut A

1. Thiét bi cung cap ning lugng thiy luc (3)

1. Thiét bi cung cap nang lugng thuy luc (4)

Luu lugng bom banh rang

Imdm.z b
Q="———u, [lph]
1000
Trong do:
= md dun cia bdnh rdng [em]:
d — diimg kink vong chia banh rdng [em]:

b~ be rgng banh rdng fem];
t— 58 vong guay trong mgr phuit [em];
T - 5 rdng;

b) Bom canh gat Budng __ suw
day B

Bom cénh gat dugc s dung rong rai hon bom
banh rang. C6 do 6n dinh vé luu lugng va hiéu

suat cao hon.
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1. Thiét bi cung cap niang luwgng thiy lwe (5)

1. Thiet bi cung cap ning lugng thiy luc (6)

Luu lugng clia bom canh gat xdc dinh theo cong
thic:

Q- 2ndbne
1000
d — Bucng kinh stato [cm]:
b— Chiéu réng cdnh gat [em];
e — Dé léch tam [em];

n— 56 vong quay ciia réto  [vong/phit].

c) Bom pit-tong

1. Thiét bi cung cap niang lugng thiy luc (7)

1. Thiét bi cung cap ning luwgng thiy luc (8)

c) Bom pit-tong

Bom pit tong c6 kha ning lam kin t6t hon
so v6i bom cdnh gat va banh rang, bdi vay bom
pit tdng dugc s dung rong rai trong hé théng
thay luc lam viéc & 4p suat cao. Phu thudc vao
vi tri clia pit tong ddi véi roto, c6 thé phan biét
chiing thanh bom huéng kinh va hudng truc.

c1) Bom pit-tong hudng
kinh
Bom diu pit tong

hudéng kinh c6 cac pit tong
chuyén dong huéng tam

Vi truc quay clia roto

1. Thiét bi cung cap niang luwgng thiy lwe (9)

1. Thiet bi cung cap ning luwgng thiy luc (10)

L hrdng bom hrdng kinh dide tinh theo céng thire:
md’
E_J:TJ.’.F..U. 107? [/ pit]
Trong do:
d — Buidtng kinh pit ting [cm]:
I — Khodng chav pit téng, h=2e = (13— 14)d : ¢ : 4§ I¢ch tém [em]:
i— 56 pit téng:
1~ 88 vong quay ciia réto trong mgi phir,

c2) Bom pit-tong hudng
truc

Bom pit tong hudng
truc la loai bom cé cac pit
tong dat song song véi truc
roto. Bom pit tong hudng
truc ¢6 uu diém kich thugc

nhd gon va hau hét déu
chinh luu dugc
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1. Thiét bi cung cap niang lwgng thiy lwe (11) 1. Thiét bi cung cap ning lwong thiy lwe (12)

1.2. B dau
1.2.1. Nhiém vy

L. -3 ' ~ N A o N R
g=—r-Diulgel] L/ phy - Cung cap dau cho hé thong lam viéc theo chu
trinh kin ( cp va nhan dau chay vé).

L lwdng bom hedng tmc dude tinh theo cong rhafc:

Trong da: s o “n . 2 N A
d— Duomg kil pit tong feml: - Gidi téa nhiét sinh ra trong qua trinh bom dau
D — dicsmg kinh trén d6 phédn bé cde xv lanh [em]: |é m VIéC.
i~ 86 pit téng: _ - Ling dong céc chat can ba, do ban trong qua
= 50 voug quay cia teie rolo [\'{__’;‘p!\]: < N A
o - géc nghién ciia réto vor tric quay [a6]. tri nh |am viec.
- Tach nuéc.
1. Thiét bi cung cap ning lugng thiy luc (13) 1. Thiét bi cung cap ning luwgng thiy luc (14)

DAu thudng dugc dé
vao thung (11) qua mot clra
(10) b tri trén ndp bé loc va
c6 thé kiém tra mtc dau dat
yéu ciu nha mét dau (9).

Quan sat 4p sudt cha
bd ngudn diu bing dong ho
ap sudt (7). Gid tri ap sudt
gidi han clia ngudn dugc diéu
chinh bdng van an toan dp

1.2.2. K&t cau cta bé
dau

Khi dong co (1)
c6 dién, bom dau lam
viéc, dau dugc hat 1én
qua qua 6ng hat (15)
céap cho hé thong diéu
khién qua ctia ap (5),
dau x& dugc cho vé

lai thting (11) qua clia suat (6).
(8) qua bd loc (16).
2. Xir Iy dau (1) 2. Xwr Iy dau (2)

Trong hé théng diéu khién thiy luc, viec x{
|y dau thLIdng dung den bo |OC dau' Luu lwdng chay qua bo loc ddu, ta diing cong tinde tinh luu lwgng qua hwdi loc:

o=a ¥ /pn

Trong do:
A — di¢n tich toén b bé mdit loc [cmz]:
Ap - hiéu dp ciia b loc (Ap = p>— py) [bar];
7 - dé nhdt déng luc cia dau [P1:
a- hé 56 loc, dde trimg cho lupng ddu chdy qua bg loc wén don vi dién tich
va thoi gian [Vem®.ph].

Tity thuéc vao ddc diém ciia b loc, cé thé ldy e = 0,006 — 0,009.
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2. Xir Iy dau (3)

2. Xt Iy dau (4)

Mot s6 cach 13p bo loc dau trong hé thong

. Bg loc ldp & duwang it b. B¢ loc ldp & dwang nén

Mbt s6 cach 1dp bo loc dau trong hé thong

\TCD:@/

c. Bé loc lap é diomg xd

II. PHAN KHI NEN

T. San xuat Khi nén (2)

1. Sén xuét khi nén (1)

He thong diéu khién khi nén hoat dong dua
vao ngudn cung cdp khi nén, ngudn khi nay phai
dugc s&n xuat thuong xuyén vaéi lugng thé tich
day di v6i mot &p sudt nhat dinh thich hgp cho
nang lugng hé thong.

1.1. May nén khi

May nén khi la may c¢6 nhiém vu thu hat
khong khi, hoi &m, khi d6t 8 mot ap suat nhat
dinh va tao ra ngudn luu chat cé &p suét cao hon.
1.2 Cac loai may nén khi
-Mday nén theo nguyén ly thé tich: may nén pit
tong, May nén canh gat.

1. Sén xuat khi nén (3)

1.2.1. May nén kiéu pit tong

May nén pit tong 1a may nén phé bién nhat
va c6 thé cung cip ning suat dé€n 500m3/phiit.
May nén 1 pit tong c6 thé nén khi khodng 6 bar
va ngoai & c6 thé dén 10 bar; hodc cao hon

Kring ki gl
ADE Khi ne

NP 100 @

Ki higw

Chaa s st Chu ki nan v ady

Hinh 2.1 Mdy ndw kid pie téng

Knhong khi Khi nen
—

— o
Pit tong @[
Ki hi¢u

Chu ki hat Chu ki nén va day

Hinh 2.1 Mdy nén kiéu pit téng
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1. Sén xuat khi nén (4) 1. San xuat khi nén (5)
1.2.2. May nén kiéu canh gat
A s A 2 z z ’ g
Luu lgng cia may nen pit tong: Nguyen |y hoat dOng Cua may nen khl k|eu
. PPN LA P N
TR — canh gat mo td & hinh 2.2: khong khi sé dugc vao
Trongdo: _ budng hit. Nhd roto va stato dat [éch tdm, nén
V- Thé tich cida khi nén tdi di trong mét véng quay fem’}; PN PN 2 N A PN
S8 s ey s g ot i (Cong /i) khl\ roto quay chiéu sang phai, thi khor]g khlvvao
. ~ Hiéu sudt nén (1 buong nén. Sau dé khi nén sé di ra budng day.

Himh 22 My nén kidu cdmk ger

1. San xuat khi nén (6) 1. San xuat khi nén (7)
Lwu lvdng cia mdy nén canh gat tinh theo [J:
Q,=(rtD-za)2ebnh [m?/phuit]
Trong do:
@: a - Chiéu day cénh gat [m]:
— e— Dé léch tam [m]:
Budng Ki hiéu o
hat z— 86 canh gat,
D — Dudong kinh stato [m]:
n— 56 vong quay réto [vong/phit]:
Hinh 2.2 Mdy nén kiéu cdnh gar b — Chiéu rﬁng cdnh gat [m].
A - Hiéu sudt (A=07-08):
2. Phan phoi khi nén (8) 2. Phan phoi khi nén (2)
Hé théng phan phdi khi nén c6 nhiém vy 2.1. Binh nhén va trich khi nén

chuyén khong khi nén ti noi sdn xuat dén noi tiéu
thu, cho cac thiét bi lam viéc, vi du nhu van,
dong co khi, xy lanh khi...

Truyén ti khong khi nén dugc thuc hién bang hé
thong 6ng dan khi nén.

—=Dusng khi nén vio

—4> Buding khi nén ra

f
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2. Phan phoi khi nén (3)

3. Xir Iy khi nén (1)

2.2. Pudng 6ng

Chidu it dng ddn namg daomg I* (m)
Fivy kigm wil B
35 150
Vaz lafu  miog
x = olao|as| e | & |10
miag e
Vas khda
@l 6 | |15 |25 | %0 | s0 | 60
Vam md mbe pdn ﬁ:j 3 3 || 5] | 28
Vasculs I:' ax|os|oz|a [1a| 2 |23
T I~ i PP P P P
i
B cong R=d ["‘_1_"' ax |as|o6| 1 |15 2 |25
B cong B =24 F o5 foas {03 |os|as| o |13
Cng sfl T I_U—_I' 1|3 |a]|7|w| |2
i fing fhm skd J\Et@': s |ar] 1 |2 |as]as| a

Biing L it i B¢ s edn ey Moy chidie it dng o

3.1. Bo loc khi
Bo loc khi c6 3 phan tdi: van loc, van diéu chinh
4p sudt va van tra dau.

Ki jnigu

Hinh 2.6 B4 loc khi

3. Xir Iy Khi nén (2)

3. Xir Iy khi nén (3)

3.2. Van loc khi

-

bira
-

- Ld kum logi xodn

Phin o loe

—— Timngan cach —@—

——  Phin cinfa mide

Cifa 2d mwde Ki hicu

Hinh 2.7 Van lpc khi nén

3.3. Van diéu chinh ap suat:

Lo xo cin

Bia van

Ki higu

Hinh 2.8 Van didu chinh dp sudt

3. Xu Iy khi nén (1)

3. Xir Iy khi nén (4)

3.4. Van tra dau:

bugc st dung ddm bdo cung cap bdi tron cho cac
thiét bi trong hé thong diéu khién khi nén nham
gidm ma sét, su an mon va su gi

Ehi vio
-

Ging vesmind

_<>_

K1 hifar

Van mér chids

Hinh 2.9 Viau fra dédu

3.4. Van tra dau:

- Vit dien chinh

- Lo guan st

Khi vao Khi + dtin bisi eon
pitgsl -

Ong venri

<>

Ki higu

Ong dindin ™ Van mit chién

Hinh 2.9 Van tra ddu




08-Jul-24

4. Tong ket chwong (1)

4. Tong ket chwong (2)

Thiét bi cung cfip nang lwgng thiy luwc:

. /\

Kt hign / \\
Bom banh ym canh | Bom pit-
ra gat tong
< \

Bé dau

Thiét bi xir 1y dau:

Ky hiéu

4. Tong ket chuong (3)

4. Tong ket chuong (4)

Thiét bi san xuét khi nén:

/ ~
May nén khi May nén khi
céanh gat pit-tong
Thiét bi phan phdi khi nén:
/ \

He¢ thong
duong ong

Binh nhan va

trich khi nén

o

Ki hidu

Thiet b1 xu ly khi nen:
B0 loc khi:

BN

Van diéu chinh Van tra
Van loc , £ A
ap suat dau
Ki hié¢u
Ki lricu

KT higu
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5. Tong ket chuong (1) 5. Tong ket chuong (2)

. Hé thong diéu khién thdy luc, khi nén bao gom . Hé thang diéu khién thdy luc, khi nén cé cac
cac phan td diéu khién va co cdu chap hanh uu nhugc diém va pham vi st dung khac nhau

dugc két ndi véi nhau thanh mgt hé théng hoan . Diéu khién thdy lyc, khi nén cé 06 dai lugng

chinh d& thyc hién nhiing yéu cau dat ra. co ban la: Lyc, Ap suat, Luu lugng, Cong, Cong
. Trong DK TL&KN néi chung dung 02 loai tin suat va P nhét

hi¢u diéu khién Ia tin hiéu tuong ty va tin higu

rdi rac.

. C6 2 loai hé thong diéu khi€n la: hé théng diéu
khién vong hé va hé théng diéu khién vong kin
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1. Gi6i thiéu (1)

= Hé théng didu khién bang thiy lwc

van dp sudt, van

.
diéu khién ti xa ; LI:;]: el chiéu
N
:1‘:: I:f ]:> Pt e |:> | F;Il;"ln 1 /me nang
higu A 1y diéu khién b i f_‘u_'(m:ng
Chwo’ng 3 T T - lén quy trinh
= . > & Nang lhrgng dién kKhign 3 ||-al:|;l‘l‘\qu;.lalg q &
CACPHAN TU CUA -
HE THONG PIEU KHIEN TL&KN ‘ xilanh, dong
= bom dau, bo loc co dau
Diéu khién thiy lwc, khi nén
1. Gi6i thiéu (2) 1. Gi6i thicu (3)
= Hé thdng diéu khién bang thiy lwc gdm co:

a. Co cdu tao ndng long: bom ddu, bé loc (...)

b. Phdn tit nhdn tin hiéu: cdc logi nit dn (...)

c¢. Phdn tit xit Iy: van dp sudt, van diéu khién tirxa (...)
d. Phan tir diéu khién: van ddo chiéu (...)

e. Co cdu chdp hanh: xilanh, dong co ddu.

= So dd cAu tric hé thdng didu khién bang thay lwc
I B

Cociu
chip hanh

Phintr | " Dong nang T

®  didu khién Pl |T
: dieu khien - lwong IJ.I

o ”
em B 10
= Cocantao 3 = 0.2 y
ang luong 4 &
: ning lugng 1 ] U_J@

2. Van ap suat (1)

2. Van ap suat (2)

2.1. Nhiém vu
Van 4p suat diing dé diéu chinh 4p sudt, tic 1p
¢6 dinh hodc tang, gidm tri s6 4p trong hé théng diéu
khién béng thiy luc.
2.2. Phan loai
Van ép suat gom c6 cdc loai sau:
+/ Van tran va van an toan
+/ Van giam ap
+/ Van can
+/ Van déng, m& cho binh trich chia thiy luc.

2.2.1. Van tran va an toan

Van tran va van an toan diing dé han ché viec
tang 4p sudt chat 1ong trong hé thong thuy luc vot qua
tri 6 quy dinh. Van tran lam viéc thong xuyén, con
van an toan lam viéc khi qua tai.

N’

| P2
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2. Van ap suat (3)

2. Van ap suat (4)

2.2.1. Van tran va an toan

a. Kiéu van bi

= I\-'ir dic

= I ;_‘_E I\"il djec
i N 3

e f

1%,

Loxo

i |
NN

(do cung Cif 1 Bi tru

Nh'=

2.2.1. Van tran va an toan

b Kiew van con gt

Lé giam ]
chan

2. Van ap suat (5)

2.2.1. Van tran va an toan

2. Van ap suat (6)

¢) Van diéu chinh 2 cdp dp sudt

Wit dfe
Loxol
(o cimg C,) | Van tran
P ’,
= A8 ciu
T Ay
Loxa2 |
(o ctmg C,) W an todin
P B tru (con BRAgt) | 15m vige khi qud thi)
4 ‘
™
.

Lé tiét hru ™

2.2.2. Van giam ap

Trong nhiéu trong hgp mot bom ddu phai cung
cép nang long cho nhiéu co ciu chap hanh ¢6 dp suit
khéc nhau. Lic nay ta phai cho bom lam viéc véi dp
sudt 16n nhat va ding van giam 4p dat trGc co cau

chap hanh nhim dé gidm 4p suat dén mot gid tri can
thiét.
| P

Lth

2. Van ap suat (7) 2. Van ap suat (1)
2.2.2. Van giam ap 2.2.3. Van can
ﬁa\’ itd/c Van can c6é nhiém vu tao nén mot stic can trong hé thong =
. | — hé théng luén cé dau dé boi tron, bio quan thiét bi, thiét bi
— lam viéc ém, gidm va dap.
7 |
ZI O
7,
b= !
A
ey
[ ||
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2. Van ap suat (1)

2. Van ap suat (1)

2.2.3. Van can

Mach thuy luc ¢6 1ap van giam ap va van can

2. Van ap suat (8)

3. Van dao chiéu (1)

2.4. Role ap suat (ap luc)

Role dp suét thong dung trong hé théng thay luc. N6 d-
gc ding nh mot co cau phong qud tai, vi khi dp suét trong hé
thong vot qué giGi han nhat dinh, role dp suét s& ngat dong
dién = Bom dAu, cédc van hay cdc bo phan khéc ngimg hoat
dong.

5

— 3 .'

Ki lidu

3.1. Nhiém vu

Van ddo chiéu dung déng, mé& cdc 6ng din dé khéi
dong céc co céu bién ddi nang long, dung dé dao chiéu cic
chuyén dong clia co cdu chap hanh.
3.2. Cac khai niém

+/ S6 ctra: 1a s6 16 dé dan ddu vao hay ra. S6 clra clia
van dao chiéu thong 2, 3 va 4, 5. Trong nhiing trong hop dac
biét s6 clta ¢6 thé nhiéu hon.

+/ S6 vi tri: 1a s6 dinh vi con tr—gt ctia van. Thong th-
ong van déo chiéu c6 2 hoac 3 vi tri. Trong nhiing trong hgp
dac biét s6 vi tri c6 thé nhiéu hon.

3. Van dao chiéu (2)

3. Van dao chiéu (3)

3.3. Nguyén ly lam viéc

ﬂ =

=

? Van ddo chiéu 2 cita, 2 vi tri (2/2)

3.3. Nguyén ly lam viéc

? Van ddo chiéu 3 ciia, 2 vi tri (3/2)
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3. Van dao chiéu (4) 3. Van dao chiéu (5)

3.3. Nguvén IV lam viéc 3.3. Nguyén ly lam viéc

A B A B AB

r T

—

Ki higu
b@ ™ A z@m
. » P'T

P T
? Van ddo chiéu 4 ciia, 2 vi tri (4/2) ? Van ddo chiéu 4 cia, 2 vi tri (4/2)
3. Van dao chiéu (6) 3. Van dao chiéu (7)
3.3. Nguyén ly lam viéc 3.4. Cac loai tin hiéu tac dong
Loai tin hiéu tdc dong lén van ddo chiéu dgc biéu dién
G hai phia, bén trdi va bén phai cta ky hiéu. C6 nhiéu loai tin
hiéu khéc nhau c6 thé tdc dong lam van déo chiéu thay déi vi
l\‘m trf 1am viéc ctia ndng van ddo chiéu.
RPT i
it. Logi tin hicu tdc dgng bdng ray
Ki hidu
':E Ky higu nut an tong quar
G:i: Mut bam
E# Tay gat
? Van ddo chiéu 5 cua, 2 vi tri (5/2)
/EE Ban dap
3. Van dao chiéu (8) 4. Co cau chinh luu lwong (1)
3.4. Cac loai tin hiéu tac dong Co céu chinh luu lugng ding dé xdc dinh lwgng chat
b. Loai tin hi¢u tic dong bing co 10ng chay qua n6 trong don vi thoi gian, va nh thé€ diéu chinh

dgc van téc cua co ciu chap hanh trong hé thong thiy
luc 1am viéc v6i bom dau c6 mot lwu lugng ¢ dinh.
4.1. Van tiét lvu

Van tiét luu ding dé diéu chinh luru lwgng dau, va do
d6 diéu chinh van t6c¢ clia co cfu chap hanh trong hé thong
thuy luc.

Biu do

i chin bing con lan, tic dong hai chiéu

Cir ¢chan bang con lan. tac dong mot chigu

Lo xo

Mut in co ranh dinh vi

A




08-Jul-24

4. Co cau chinh lvru lwong (2)

4. Co cau chinh lwu lwong (3)

+/ Tiét lwu ¢6 dinh

+/ Tiét lwu thay déi dwoc lwu lwong

T

K=

+/ Van tiét lwu 1ap & dwdng ddu ra

4. Co cau chinh lvu lwong (4)

5. Phan tur da tin hiéu (1)

4.2. B¢ 6n toc
Bo 6n toc 1a cAu dam bao hiéu 4p khong ddi khi gidm
ap (Ap = const), va do d6 dam bao mot Ivu lwong khong déi
chay qua van, titc 1a 1am cho van tdc clia co cfu chip hanh cé
gid tri gAn nhu khong déi.
Bo 6n toc 12 mot van ghép gém c6: mot van gidm 4p va
mot van tiét luu.

5.1. Nut an
Nit nhan tic dong thi ti€p diém (1,2) md ra va tiép
diém (1,4) ndi lai.

5o o

5. Phan tif da tin hiéu (2)

5. Phan tir da tin hiéu (3)

5.2. Cong tic
Cong tic thuc hién chuyén ddi trang thai khi tic dong

P A

g P =[]
ﬁ B

KT hi¢u di¢n Ki hi¢u thiiy - khi

5.3. Cam bién

5.3.1. Cam bién tir trudng

5.3.2. Cam bién bang tia
a- Cdm bién bing tia ré nhanh
b- Cdm bié€n bing tia phdn hdi
c- Cadm bién thu phat bang tia

5.3.3. Cam bién cdm Gng tir

5.3.4. Cam bién dién dung

5.3.5. Cdm bi€n quang hoc
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6. Phan tu xu ly tin hiéu (1)

6. Phan tu xir ly tin hiéu (2)

6.1. Phan ti YES

—————
¥ |
" EA sk
+ %
r
3 RO Y
o RCJ 1 a | | 5
c—gp— \:
a t P(!) ‘s:a
Ki hidu rﬁr’nl Ki higu logic Kér edu thiiy - ki

6.2. Phan ta NOT

Ki higu logic Két edue thigy-khi

S=3
: @
P

Ki Higu dign Ki higu thiiy-khi

6. Phan tir xw Iy tin hiéu (3)

6. Phan tu xir Iy tin hiéu (4)

6.3. Phan tir OR

- B 3=

Ki hidu dign Ki hidu logic Ki higu két edu

K1 hidu thiv - ki

6.4. Phan trt AND
S=ab

" sl« i
d \

e e
“'.':',,"'_M P I P

Ki hifu dign

o

S=ab

Ki higu thiy-kivi

Igy

Ki higu logic Két cdu thily-khi

6. Phan tir xu Iy tin hiéu (5)

6. Phan tr xt Iy tin hiéu (6)

Ki hidu dign Ki irigu logic Ki higu thiiy khi

6.5. Phan tidt NAND 6.6. Phan tit NOR
e b 247 .
apa s l - 5 a s P
=k £ b =1 p
D:], . + . s o - RC ﬁ‘ m
" ‘ b a w b b S
Ki hi¢u thuy - khi

P

Ki hiéu dién Ki hié¢u logic
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6. Phan tu xu ly tin hiéu (7)

6. Phan tu xir ly tin hiéu (8)

6.7. Phan t nhé Flip-Flop

Thong thuong khi tin hiéu vao dugi dang xung bi
mat thi tin hiéu ra cting mat luén. Phan t& nay c6 nhiem
vu nhd, c6 nghia 1a tin hiéu ra van dugc duy tri cho du
tin hiéu vao khong cén nia.

+24%

Ki hiéu dién

Ki hi¢u logic

Phan t nhé 2 ddu vao /1 dau ra

s -

Ki igu thiiy - lohi

So da rrang thai

i Tin higu vao
Tin higu vaa
Tin higu ra

R -

Béng chin [V

5

_| Khéng ddi

o

Ll (N R R Y

b
CI.
Ll
0
L

a

6. Phan tur xur ly tin hiéu (9)

6. Phan tu xtr Iy tin hiéu (10)

Phan t& nhé 2 dau vao /2 dau ra

w1

Ki higu dign

- a
Te#

Ki bidu thiy - khi

L S
P 1 minhitwveo Bing chin j
L a |6 |x |¥
b o 1 Tin hiéu v ? |0 | Khone dai
0
) @ L |t lo
X # 1 Tin hiéu ra Llolo [o
i L | L | Khing adi
+ @ [ Tin hifu res

6.8. Phan t( thoi gian
Phan i thai gian mé tré theo chiéu duong

Ki higu thiiy - ki

A x

Biéu dé théi gian

6. Phan tir xur Iy tin hiéu (11)

6. Phan tir xur Iy tin hiéu (12)

6.8. Phan t{ thai gian
Phan t( thai gian ngit tré theo chiéu duong

; A - N —
xﬁc»-m“i U gy
B RJ 4

K1 hidu thity ki

Bicu da thai gian

6.8. Phan t thdi gian
Phan tli thai gian ngdt tré theo chiéu am

Ki higu thiiy khi

f

Biéu dé thoi gian
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7. Tong két chwong (1)

7. Tong két chwong (2)

= Hé théng didu khién bang thay luc gdm

L
a. Co cdu tao nang lugn,

b\ Phdn tit nhdn tin hiéu

c. Phan it xir Iy

d. Phdn ik diéu khién

e. Co cdu chdp hanh
e

Phén tii xii I

PN

van dp sudt van diéu khién tir xa

Phdn tit diéu khién

|

van ddo chiéu

7. Tong két chwong (3)

7. Tong ket chwong (2)

Co cdu diéu chinh ning lugng

RN

Van tiét luu B6 8n toc

Phdn it nhdn tin hiéu

7N

cdc loai niit dn Cong tdc Cam bién

Phdn 1 xut Iy tin hiéu

— T
YES  NOT AND NAND
OR NOR \
Flip - Flop Phan tur thoi gian

Kiém tralan 1

Bai 1:

L8i vao clia bom thly luc cach bé mat clia bé chda dau
12 0.9 m. Trong lugng riéng cGia dau 0.89 g/cm3. Xac
dinh ap sudt tinh tai 16i vao ctia bom.

Bai 2:

Mt bom thiy luc c6 thong o luu lugng 15 I/min va &p
suat lam viéc 1a 150 bar.

1.Tinh cong sudt thdy luc bom

2.N&u hiéu sudt lam viéc cia bom 1a 70% thi cong suat
clia dong ca dién can thiét truyén dong bom la bao
nhiéu.
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Chwong 4

CAC PHAN TU’ CHAP HANH CUA
HE THONG PIEU KHIEN TL&KN

1. Gi6i thiéu (1)

Diéu khién thuy lwc, khi nén

= Co cAu chap hanh clia mét Hé thdng diéu khién bang thly lwc,

khi nén gém co:

1. Dong co

1.1. Bong co banh riang

1.2. Bong co canh gat

1.3. Béng co pit téng

2. Xy lanh

2.1. Xy lanh luc

2.2. Xy lanh quay

2.3. Mot s6 xy lanh dic biét

2. Pbong co (1)

2. Pong co (2)

Bong co c6 nhiém vu bié&n déi ndng lugng
thé nang hay dong ndng clia luu chat thanh nang
lugng co hoc — chuyén dong quay.

Pai lugng dac trung clia dong co la do 16n
ctia md men xodn.

Néu dong co dugc cap mot luu lugng Q(//ph)
thi van téc quay clia n6 dugc tinh theo cong thic:

0
n==n,. vg / ph
q
q: lugng luu chat can tiéu thu trong mot vong
quay (I/ph)

Cong suat p sudt luu chat cung cap cho
dong co xac dinh theo cong thic
Nr :Q(pl _pz)
612
Py, P2 — 4p suat § dudng vao va dudng ra éng.

2

]

Cong suat trén truc dong co:

Olp,—p, .
N= 1\‘70_]?:7-' (};117107).’] . kH

2. DPong co (3)

2. Dong co (4)

Mdmen xodn trén truc quay:
N _9750(p,—p.)g

M=975—

n 61201 7. =139(p,—p)n.n, . KGm

Hé s6 c6 ich ctia bom:

n=ny Na Ne

MMy M Ne - hé s6 ¢6 ich cta bom, hé s6
c6 ich thé tich, hé s6 c6 ich thay luc, hé s6 c6
ich co khi.

2.1. Pong co banh rang (gear motor)

Pong co banh rang dugc phan thanh 3
loai: dong co banh rang thang, dong ca banh
rang nghién, dong co banh rang chi vV

QO

Ki higu

a. Béng co quay | chicu
b, Béng ca guay 2 chicit,
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2. Dong co (5)

2. Pong co (6)

2.2. Pong co canh gat (rotate motor)

Nguyén ly hoat dong cia dong co canh gat:

Luu chat dugc din vao cta 1, qua ranh vong 2
vao 16 dan luu chat 3. Dudi tdc dung ap sudt Ién canh
gat, roto quay. Luu chat dugc thai ra ngoai bang 16 8
(néu la dau thi 15 8 dugc ndi vé bé& dau, con khi nén
thi thdi ra moi trusng khong khi).

'

2.2. Pong co canh gat (rotate motor)

L. Cibw ndi lvaie ehédt via
2. Rdnh vong

3. L& ddn hw chit vao
4. Cenlr got

3. Réto

. Stato

7. L8 ddn o chédt

8 L3 din e ehdt thodt ra

2. bong co (7)

2. Pong co (8)

2.3. Bong cg pit tong ( Piston motor)

Dong co pit tong c6 khd nang lam kin t6t
hon so v6i dong co canh gat va banh rang, bdi
vay dong ca pit tong dugc st dung rong rai trong
cac hé thang thiy — khi lam viéc & ap suat cao.

Dua vao vi tri cGa pit tong doi véi roto, c6
thé phan biét dong co huéng kinh va huéng truc.

2.3.1. Bong co pit tong hudng kinh

Nguyén ly lam viéc clia dong co pit tong
hudng kinh: luu chat vao khoang 4 tac dong ap
sudt lén pit tong 3. Do roto 5 léch tam véi stato 2,
nén lam cho rdto 5 quay tron va luu chat dugc
thdi ra qua khoang 1.

1

[ T N 5 I (N

2. DPong co (9)

2. Pong co (10)

2.3.2. Dong ca pit tong hudng truc

Nguyén ly lam viéc cda dong co pit tdng huéng
truc: Cac pit tong (1) dich chuyén song song véi truc clia
roto va dugc dich chuyén duéi &p suat ctia luu chat & clia
vao tac dong lén day pit tong. Khi pit tong dich chuyén
tao cho roto (2) quay xung quanh stato (5) va do roto
dugc néi dia truc quay (4) tao ra chuyén dong quay &
truc (3). A

2.3.2. Bong co pit tong hudng truc

Nguyén ly lam viéc ctia dong ca pit tong huéng
truc: C4c pit tong (1) dich chuyén song song véi truc clia
réto va dugc dich chuyén dudi 4p suat cda luu chat & clia
vao tac dong lén ddy pit tong. Khi pit tong dich chuyén
tao cho roto (2) quay xung quanh stato (5) va do roto
dugc néi dia truc quay (4) tao ra chuyén dong quay &
truc (3). A
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3. Xy-lanh(1)

3. Xy-lanh(2)

Xy lanh c6 nhiém vy bién déi nang lugng
clia luu chdt thanh nang lugng co hoc — chuyén
dong thezmg hodc chuyén dong quay.

Thong thuding xy lanh dugc 13p ¢d dinh, pit
tong chuyén dong. Mot so triong hgp c6 thé pit
tong c6 dinh, xy lanh chuyén dong.

Pit tong b4t dau chuyén dong khi luc tac
dong mot trong hai phia ctia n6( luc ap suat, 1o xo
hodc co khi) 16n hon tdng céc luc can c6 hudng

3.1. Xy lanh luc
3.1.1. Xy lanh tac dung don

Ap luc tac dong vao xy lanh don chi 6 mot
phia, phia ngugc lai la do 10 xo tac dong hoac la
ngoai luc tac dong.

: ctta véo liau chat

: Thdn xv lanh D%:

[ 3: Vong chdn dau

nguoc lai chiéu chuyén dong (luc ma sét, phu tai, : Pit téng .
10 xo, thly dong, luc i...).Xy lanh luc dugc chia “Loxe ‘
[am hai loai: xy lanh luc va xy lanh quay.
3. Xy-lanh(3) 3. Xy-lanh(4)
3.1.2. Xy lanh mang 3.1.2. Xy lanh mang
Xy lanh mang hoat dong nhu xy lanh tac - i
dung don. Xy lanh mang c6 hanh trinh dich HAEP : 4
chuyén 16n nhét (h,,,, = 80) nén dugc dung trong
cong nghiép 6 t6 (diéu khién thing, li hop...),
trong cong nghiép héa chat (dong mé van).
Chd y: xy lanh mang chi dugc si dung
trong diéu khién khi nén. < piiiding
3. Xy-lanh(5) 3. Xy-lanh(6)
Tinh toan lyc ddy cla pit tong: 3.1.3. Xy lanh tac dung kép
12 y 1. Piston 7. Nedp xy lanh

F=Ap, -F-F,
Trong do:
E[N) Ife tae dung léu pit thng
D' ; ;
A=—= [ent] Dign tich pit tong
4

D [em} Enrng Kinh pit tong

P, [bar] Ap sudt khi nén trong xy lank

F:[N] Lute ma sat, phy thode vio chat ngng be mar giifta
pit 1ong va xy lanh, vin e chuyen djng pir dng.

F. [N] Luyc cin 16 xo.

| 2. Dém kin piston 8, 13, Cita heu chit

| 4. Truce piston 9. Than xy lanh

4. Dén huténg truc 10, Buéng truc

3.D¢m kin truc 11. Budng pisron

s v 8 l.., 6. vong chin byi 12, DE xy lank

Khi khong tinh dén ldc ma sat, luc chuyén dong
trén pit tong dugc tinh theo cdng thic:
F=pA
P — dp suat chat 1ong;
A — dién tich lam viéc cua pit tong.
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3. Xy-lanh(7)

3. Xy-lanh(8)

3.1.4. Xy lanh quay

Xy lanh quay c6 khd nang tao mémen quay
rdt 16n. Géc quay phu thudc vao sé canh gat clia
truc. DO v6i xy lanh c6 mot canh gat, géc quay
c6 thé dat 270 — 280°

Hinh 4.12 xy lanh quay thiy Hinh 4.13 Xy lanh queay kil

3.1.4. Xy lanh quay
|

3. Xy-lanh(9)

3. Xy-lanh(10)

3.2. MOT SO XY LANH DAC BIET.
3.2.1. Xy lanh long

Xy lanh 16ng 1a mot loai xy lanh luc gbm
nhiéu xy lanh va pit tong 16ng dong tam vGi
nhau. Khodng chay clia xy lanh I6ng la bang
t6ng khodng chay cla cac pit tong.

Xy lanh dugc sit dung trong céc trudng hop
can khodng chay I6n nhung khong gian khong
cho phép 13p dit mot xy lanh dai.

So dé két cau xy lanh léng
hai xy lanh.

Khoang trong clia cAn |
2 pit tdng 16n 5 la xy lanh s e ——
clia pit tong 4. Can 1 cla pit | '
tong 4 ndi véi phu tai. Khi
cdp chat 16ng c6 ap sudt vao A b £
khoang phdi e xy lanh 3,
chat 16ng sé déng thai di qua
16 6 vao khoang c clia xy
lanh bé 2. Do tédc dong cia
chat 1dng c6 &p sudt, ca hai
pi tong 4 va 5 sé chuyén
ddng sang trai.

3. Xy-lanh(11)

3. Xy-lanh(12)

3.2.2. Xy lanh c6 ham cudi khoang chay

0 giai doan cudi khoang chay, khi pit tong cham
lén bé mat dau clia xy lanh c6 thé gay ra va dap néu van
toc dich chuyén cla pit tong 16n, dic biét d6i véi nhiing
pit tong xy lanh c6 khé&i lugng I6n. D€ tranh hién tigng
nay, & cudi hanh trinh pit ttng mot s6 xy lanh dugc 13p
dat them phan t& gidm chan & cudi hanh trinh

i

Gidm chdn

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

So db két cau xy lanh c6 vi trf trung gian cla
pit tong. Xy lanh c6 hai pi tong, pit tong thi nhat
c6 dudng kinh D1, ngi véi can 4, con pit tong thi
hai c6 dudng kinh D2 trugt tu do trong xy lanh 1

va trén can 5. 123 4

L
[i:
a3
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3. Xy-lanh(13)

4. Tong két chwong (1)

3.2.3. Xy lanh c6 vj tri pit tong trung gian.

Khi cap chat 16ng vao khoang a; & giai doan dau
clia chuyén dong, dién tich lam viéc clia pit tong
1a F2 ; sau khi pit tong 2 dich chuyén dén cii cla

Co c4u chép hanh :

T

. Dong co -
xy lanh, dién tich lam viéc sé con la F2. Khi cap vag Xy-lanh
chat 16ng vao khoang b, dién tich lam viéc la F1. /
Dong co P6 oa
A ong co Pit-tong
banhring .44 gat
4. Tong ket chwong (2) 4. Tong ket chwong (3)
Co cAu chdp hanh :

/ \ Xy-lanh dac biét

bong co Xy-lanh / / \
// Xy-lanh long Xy-lanh c6  Xy-lanh c¢6 pit-
\ giam chan tong trung gian
Xy-lanh
luc Xy-lanh Xy-lanh
uay dac bigt
Bai 1 Bai 2
Cho xy lanh truyén luc cé piston bac nhu hinh vé: Nguoi ta ding mét xy lanh thiy luc dé nang
Biét: Q = 25 I/phat 42 v3 mot chi€c 6 td ¢6 trong lugng 1500 kG lén khdi mat
D =180 mm (- L dat dé b3o dudng véi van t6c nang la 600mm/phit.
d =60 mm 1 'L - q Cho dudng kinh cta piston D = 0.25m.
d v 1. Hay vé so d6 hé théng

D, = 120 mm *Il:D
p = 30 bar

1. Xac dinh van ¢ va lyc ddy cda piston trong

cac truong hop sau:

- Khi cdp chat 16ng vao ctia s6 1

- Khi cdp chat 16ng vao clia s6 2

- Khi cap chat 16ng vao ctia s6 1 va 2

- Khi cdp chat 16ng vao ctia s6 3

2. X4c dinh &p sudt va luu lugng cda diu tac dung.
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Chwong 5

TiNH TOAN TRUYEN PONG
HE THONG KHi NEN VA THUY LUC

Diéu khién thiy Iwc, khi nén

Noi dung (1)

= Noi dung chwong 5 goém:
1. Giéi thi¢u
2. Tdn th4t trong hé thang diéu khién thiy lyc
— khi nén
2.1. Tén that khi nén
2.2. Tén that thiy luc
3. Co s6 tinh toan hé théng
3.1. Tinh todn bom va déng co
3.2. Budng kinh 6ng dan
4. Tinh toan mdt s6 mach dién hinh

1. Gi6i thiéu (1)

1. Gi6i thiéu (2)

He thong truyén dong thay luc & khi
nén hoat dong t6t trén co sd dam bao vé
viéc phan bg, tinh todn va lwa chon céc
phan t thich hop.

Cac phan t trong hé thong truyén
dong khi nén & thiy luc déu c6 nhiing yéu
cau ky thuat nhat dinh. Nhiing yéu cau nay
chi ¢6 thé dugc théa min, néu nhu céc
thong s6 co ban cla cic phan ti dy dugc
tinh toan, Iya chon va bg tri pht hop.

Céc cd cau chdp hanh, co ciu bién
déi ning lugng, co cau diéu khién va diéu
chinh, cting nhu phan 16n céc thiét bi phu
khac trong hé théng déu dugc tiéu chudn
héa.

Do dé viéc thiét k& hé théng truyén
dong la viéc tinh todn, lya chon va bé tri
thich hgp céc co ciu trén.

2. Ton that trong hé thong PK TL&KN (1)

2. Ton that trong hé thong PK TL&KN (2)

2.1. Ton that trong hé thong thiy luc
2.1.1. Ton that thé tich

T6n that thé tich sinh ra do dau thay luc
chdy qua cac khe hd trong céc phan t cGia he
théng.

Ap sudt cang I6n, van t6c cang nhd va do

nhét cang nhd thi ton that thé tich cang I6n.

Tén thét thé tich dang ké nhdt 1a & cac co

cau bién déi nang lugng.

2.1.2. Ton that co khi

Tén thét co khi 1a do ma st gidia cac chi tiét

c6 chuyén dong tuong déi véi nhau.
2.1.3. Ton that 4p suat

Tén that ap sudt la sy gidm ap sudt do luc
cén trén duong chuyén dong clia dau tir bom dén

co cau chdp hanh.

Tén that ap sudt phu thudc vao nhiing yéu t&

Sau:
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2. Ton that trong hé thong PK TL&KN (3)

2. Ton that trong hé thong PK TL&KN (4)

- Chiéu dai 6ng dan

- D6 nhin thanh dng

- Do 16n tiét dién 6ng dan

- Toc do dong chay

- Su thay ddi tiét dién

- Trong lugng riéng, do nhét.

Tén that ap sudt dugc xac dinh theo cong thc:

Ap :_luo—‘yl:l()._f.ivl(i (v/m?) :10'4.;.£\':$ (bar)
p - khéi lugng riéng clia dau [ 914 kg/m3 |

g - gia toc trong truong [ 9,18 m/s?]

v - van toc trung binh cia dau [ m/s }

& - hé s6 t3n that cuc bo.

y - trong lugng riéng clia dau (850 kG/m3).

2. Ton that trong hé thong PK TL&KN (5)

a) Anh huéng cac thong s& hinh hoc dén
ton that ap suat:
* Vi tiét dién dang tron:
Tén that 4p sudt tinh theo cong thic:

2. Ton that trong hé thong PK TL&KN (6)

Ap — ton that 4p suat

[ — chiéu dai 6ng dan

p- khéi lugng riéng clia chat 1ong

Q - luu lugng

D — dudng kinh

v - dd nhét dong hoc

A - hé s6 ma sat cta ong

Mam — hé s6 ma séat doi v6i chdy tang
Murs ~hé s6 ma sat doi véi chay rdi

2. Ton that trong hé thong PK TL&KN (6)

2. Ton that trong h¢ thong PK TL&KN (6)

*Véi tiét dién thay déi 16n dot ngot:
Tén that 4p sudt tinh theo cong thic:

y L - AL,
Dy 8 poO 7 |
Ap = [ 1_7: ? D? ] o
X 2 f 1 1 [ y
s 7 '.._,/ S

D, — duong kinh 6ng dan vao
D, — dudng kinh 6ng dan ra

*Véi tiét dién thay dai lon i tir :
Tén that ap sudt tinh theo cong thic:

D! 8 po R
_ ] i yal e a=i”
Ap_[O.ll.D.ZO][lE.;. D7 } by o
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2. Ton that trong hé thong PK TL&KN (6)

2. Ton that trong hé thong PK TL&KN (6)

*Véi ti€t dién nho dot ngot :
Tén that 4p sudt tinh theo cong thic:

*Véi tiét dién nhé tir tir :
Tén that ap sudt coi nhu bing 0:

2. Ton that trong hé thong PK TL&KN (6)

2. Ton that trong hé thong PK TL&KN (6)

« Khi dong chdy vao 6ng dan :
Tén that ap sudt tinh theo cong thic:

8 pot 777

8
A, —i g
#=58 zr Dt e

« Khi dong chdy vao éng dan :

Trong d6 hé 50 thit thodt £, dirde chia thanh 2 tiding hdp a va b, xem bing sau:

Canh He 56 thit thodt £ -
Sdc 0.5

a Gay khic 0,25
Trdn 0,06

b Co mrdc <3

: Wizzzz:
A P9 '
P —SE LI D4 a Q

2. Ton that trong hé thong PK TL&KN (6)

2. Ton that trong hé thong PK TL&KN (6)

« Khi dong chdy ra 6ng dan :
Tén that 4p sudt tinh theo cong thic:

§ pQF iz

Ap =Sy —- .

2 4 a
7 D
s
Heé 56 thit thodt &,

4— —Q 3000 2

r D.v =

: :

e 2 3000 1

= D.v

* Véi 6ng dan giy khic :
Tén that ap sudt tinh theo cong thic:

8 'L}.Qj
Ap =&, —.
\P S ;rg D4
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2. Ton that trong hé thong PK TL&KN (6)

2. Ton that trong hé thong PK TL&KN (6)

+ Ton that ap suit & van :

D6i vai tiing loai van cu thé, sé c6 duong
dic tinh t6n that ap sudt cho tiing loai van. Tén
that 4p sudt & van tra theo db thij sau

.I;l'ﬂ:r.‘"::]. | ol | ! | [ T wax

* Ton that trong hé thong thiy luc :
75% cong suit

hi'u ich

3% xilanh
» 10% Ong dan, van

5% Bom

5% Dgng co dién

3. Co s¢ tinh toan truyén dong hé thong

3. Co s6 tinh toan truyén dong hé thong

3.1. Cong thc tinh todn bom va dong co dau:
*) Luu lugng q,
q,=n.V,
*) Luu lugng bom
g,=n.V,;.n,. 1073

*) Luu ligng dong co dau

N
g,="1107
’.71-
Luu lugng q,. s6 vong quay n; thé tich dau trong mot
vong quayV,;

*) Cong suat va momen xoan:
Cong suat do bom cung cdp bang tich cta luu
lugng thuc t&€ Q; (I/ph) va ap suat p(kG/cm?).
f\'r:—QIp ...'Tfﬁ'r
612n

Pong co dugc cung cadp mot luu lugng Q, I/ph thi
van tc quay clia n6 dugc tinh theo cong thdc:

)
u:ém el ph.
q

3. Co s6 tinh toan truyén djng hé thong

3. Co sé tinh toan truyén dong hé thong

*) Cong suat va mdomen xodn:
Cong sudt ma ap sudt dau cung cdp cho dong co
dugc tinh theo cong thic:

N, = o(p,—p,) R
612

Cong suat trén tryuc clia dong co:

B O(p,—p,)

N=Non="1

K

*) Cong sudt va mdmen xoan:
Mdmen xodn trén truc dong co:

N _975¢(pi—py)
n 612n,

M=975 n=L59q(p,—p)n.ny, KW

N, My, N, Ny - hé s6 c6 ich ctia bom, thé tich, co
khi, thay luc.

Py’ P, — dp sudt & dudng vao va dudng ra; q lugng
dau tiéu thy trong mot vong quay , l/vg.
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3. Co sé tinh toan truyén dong hé thong 3. Co sé tinh toan truyén dong hé thong
3.2. Chon kich thugc dudng kinh 6ng dan : Dé€ lua chon kich thugc dudng kinh 6ng dan, ta
Trong cac hé truyén dan thay luc c6 6ng ngdn xudt phat tif phuong trinh luu lugng chdy qua 6ng
(I/d <100, van tdc I6n nhat cta dong chdy thudng dan. g, = Av
chon theo céc gid tri gi6i han sau: Nhu vay kich thuéc dudng kinh 6ng dan la:

- 0 &ng hat:
0,5-1,5m/s d=10.1/—2—'21— [mm)
NN £ 3y
- J 6ng nén:
p<25 kG/cm? 3m/s
p< 50 kG/cm? 4 m/s
p<100 kG/cm? 5 m/s
p>150 kG/cm? 8 -10m/s
-0 6ng xa: 2 m/s
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THIET KE MACH PIEU KHIEN
HE THONG KHi NEN VA THUY LUC
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Noi dung (1)

Diéu khién thiy Iwc, khi nén

= Noi dung chwong 6 goém:

*) Bi€u dién chiic nang ctia qua trinh diéu khién
+ Bi€u dé trang thai

+ So dé chic ndng

+ Luu dé tién trinh

*) Céc phuong phap diéu khién

+ Diéu khién tay chon

+ Diéu khié€n theo hanh trinh

+ Diéu khién theo thoi gian

+ Diéu khién phéi hop

N¢i dung (2)

1. Gi6i thiéu (1)

= Noi dung chuong 6 gébm:

*) Thiét k&€ mach diéu khién dién - thiy — khi
+ Nguyén tic thiét k&

+ Phan tich va thiét k&

*) Thi€t k&€ mach diéu khién bing lap trinh
+ Cong cu thiét k&
+ Viét chuong trinh diéu khién

Trong ky thuat diéu khién, hoat dong
clia cac ca cdu trong hé théng diéu khién
tu dong déu xuat phat tif cac phuong trinh
chuyén dong dugc xay dung trén nguyén |y
lam viéc cta hé thong.

Cac phuong trinh nay la ham tich hgp
nhiing gia tri cda tin hiéu vao va tin hiéu ra
chang dugc viét dudi dang cac bién s6 cla
dai s6 Bool.

1. Gi6i thiéu (2)

1. Giéi thi¢u (3)

Qua trinh dinh nghia tin hiéu vao ra,
tuan thi nguyén |y hoat dong cla hé théng
nham xay dung dugc cdc ham t3i uy, téc
gidm thiéu dugc t6i da cdc phan ti trong
thiét k& 1a mot nhiém vy quan trong trong
ky thuat diéu khién.

Tuy theo mtc do don gidn hay phtc
tap cta hoat dong hé théng ta c6 thé co it
hay nhiéu phuong trinh diéu khién.

Vi du: Co ciu mot diu khoan tu dong thay
luc, véi yéu cau ky thuat nhu sau:

Pua chi ti€t can khoan vao vi trf can
khoan, khi dé ta &n nut Start PB, dau khoan
tinh ti€n dén va khoan chi tiét. Dat dén
chiéu sau can thiét (S2) dau khoan tu dong
quay vé. Trong qua trinh khoan néu xdy ra
su ¢ ta an nat Stop PB dau khoan tu dong
Ui vé.
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1. Gioi thicu (4) 1. Gioi thigu (5)
T —— Phuong trinh diéu khién

Budie dao khoan Chi 1t kioan

Hinh 7.1 - Co cdu khoan

-~

T .
Hinh 7.2 — Mach thiiv lire ca cdn bhoan

K= {[(stan‘PB ASDHV K] /\S_Z} AStopPB

Phuong trinh tai:
1Y =K
Trong dé: - K la cuon day cta relay mach dién.
- 1Y la cudn day clia van dién tt thay lyc.

1. Gi6i thi¢u (6)

Nhu vay, mach dién diéu khién va mach diéu
khién bdng thiy luc dugc thiét k& nhu sau:

< Hinh 7.3 - Mach dign @iéu khidn

Hinh 7.4 - Mach dicn khicn bdne tuiy fuc

1. Gi6i thiéu (7)
24
o2
STARTFE [—i
33
=
STOPPB
K
i

2. Ly thuy&t dai s6 BOOLE (1)

2. Ly thuy&t dai s6 BOOLE (2)

2.1. Cac phép bién déi ham mot bién

2.1. Cac phép bién doi ham mét bién

PHUGNG TRINH MACH DIEN MACH LOGIC
e 0

AAD=0D = sA

Anl=A sA AL A

i

AnA=A sA SA

PHUONGTRINH |  MACHBIEN | MACHLOGIC
AnE=0 —/A 4R o et
T s I
Av0=0 —L_./::l— a A
ek =L L
Ava=a O A \
AvE=1 - 4 )
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2. Ly thuyét dai so BOOLE (3)

2. Ly thuy&t dai s6 BOOLE (4)

2.2. Cac luat co ban ctia dai s Boole
2.2.1. Luat hoan vi

[ PHUGNG TRINH

‘ AnB=BaA

‘ AvB=BwvA

2.2. Cac luat co ban clia dai so Boole
2.2.2. Luat két hgp

MACH DIEN MACH LOGIC
—rA /B 3
—Ba i

ot (e
Tt o L

PHUGNG TRINH | MACH DIEN MACH LOGIC
A
% c 5| &]
v -ins
A nB)AC=AnB A C) A

(AvBIvC=AviBv )

2 5

el

L
o

mF

am E0

2. Ly thuy@t dai s6 BOOLE (5)

2. Ly thuy@t dai s6 BOOLE (6)

2.2. Cac luat co ban ctia dai so Boole
2.2.3. Luat phan phéi

| PHUONG TRINH

{AABWIAAC) = An(BYC)

MACH BIEN

:
:

A_/B
s

-
=
[=]
=

Ao

0w
]
[~ |

2.2. Cac luat co ban clia dai so Boole
2.2.4. Luat hap thy

{AVBIAMAVE) = Av (BAC)

L

T G

-
i
[2e] [2]
[ = |

G

:

! PHUONG TRINI MACH DL’;N MACH LOGIC
A
B
AviAaB) =A —B B & |
A
sy | Tk
AniAvBl =A B
v Afr

2. Ly thuyét dai so BOOLE (7)

3. Phan loai phuong phap diéu khién (1)

2.2. Cac luat cd ban ctia dai s Boole

2.2.5. Luat bu

PHUGNG TRINH

MACH DIEN

MACH LOGIC

AviAaB)l=AvE

= =
W
i

@ =
()
-

AAAvE) =AAB

;

=

g

3.1. Diéu khién tuy chon

Diéu khién tuy chon la diéu khién ma
céc tic dong dugc thuc hién bang tay hay
bing chan. Trong diéu khién khi nén — thiy
lyc tin hiéu dau vao la cac van tac dong bang
tay, ching kich hoat céc pit tong dich chuyén
vé phia tru6c hodc trg vé vi tri ban dau theo
mong mudn.
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3. Phan loai phuong phap diéu khién (2)

3. Phan loai phuong phap diéu khien(3)

Hinh vé mé ta:
Mach dap don gidn
diéu khién tuy chon.
Gdm mot van 4/3 ¢c6
nh6 2.6, mot phan
t&f OR va 3 van tac
dong tin hiéu bang
tay.

3.2. Diéu khién theo hanh trinh

Trong mot hé thong diéu khién theo hanh
trinh, hoat dong cta cac phan ti dua tin hiéu
khéi dong céc co cdu chuyéu huéng hay van
hanh cac vong ldp diéu khién dugc thyc hién
bdi chinh cac phan ti chap hanh.

3. Phan loai phuong phap diéu khién(4)

3. Phan loai phuong phap diéu khién (5)

Hinh mé ta:

Mach lam viéc dugc lap di
I3p lai. Khi nguén khi cung
cdp dugc md bdi van 0.1, pit
tong dugc khéi dong qua lai
trong xy lanh cho t6i khi
ngubn khi cung cap duoc
dong lai.

Van tac dong con lan 1.1 va
1.2 dugc bg tri nhu cac hanh
trinh dé dua tin hiéu t6i van
nhé trang thai 4/2 1.3 khi can
pit tdng cham vao con lan.

3.3. Diéu khién theo thoi gian

biéu khién theo thoi gian la trang thai
diéu khién cta hé thong tac dong chi phu
thuoc vao dai lugng thoi gian clia cac phan td
dinh thoi. Cac phan ti dinh thai c6 thé la khi
nén, dau ép hoac dién.

3. Phan loai phuong phap diéu khién (6)

3. Phan loai phuong phap diéu khién (7)

Hinh mb ta:

Hé thdng ép Gi hai két nén. Khi nhan nat &n S1 van
dao chiéu 1Y ddi vi tri, pittong 1A di lén dé ép két
nén, dong thai dong dién vao phan t relay thai gian
T1. Sau thoi gian t thi pittdng s& di xudng trd vé vi tri

ban dau.. oy
rF;- -* L m
C AN | : Y I
L—Ej];—ﬁ = [—\ (GRY
1 ' 1 %
5 3

1 ill:;l T

—

A Hinh 7.7 Bitu khién theo thét gian

3.4. Diéu khién phdi hgp

Diéu khién phsi hogp la diéu khién két
hop céac diéu khién trén.
Hinh mo t3 mach diéu
khién ctia co cau ép
phdi hgp 3 thanh phan
diéu khién: tuy chon
(2.3), hanh trinh (2.2)
va thoi gian (2.5).
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3. Phan loai phuong phap diéu khién (8)

3. Phan loai phuong phap diéu khién (9)

Khi cdp nguén ning lugng phan ti 2.5 xac lap
thi gian va sau thoi gian nay thi c6 dong nang lugng
tao ra nhung né khong di 4p dé kich van 2.4. Ngugc
lai néu tadc dong 2.3 ma 2.5 chua xac lap thi dong
nang lugng dugc tao ra cting khong kich cho van 2.4
hoat dong. Tin hiéu kich van 2.4 dich chuyén véi diéu
kién dong thai nit nhan 2.3 dugc tac dong va, si
gian xdc lap cda phan td 2.5

Khi pittong ép di ra va cham vao cong tic hanh
trinh 1.2 thi van 2.4 bi kich ngugc lai va pittong lai trg
vé vi tri ban dau.

3. Phan loai phuong phap diéu khién (10)

3. Phan loai phuong phap diéu khién (11)

3.5. Diéu khién theo chuang trinh ciing

Céc diéu khién may méc hoan toan ty
dong dugc phan theo y mudn va duge chi dinh
theo céc diéu khién chuong trinh hodc céc diéu
khién lién tuc. Ca hai hé théng c6 nhiing ich lgi
va nhiing bat lgi. Vi diéu khién chuong trinh,
cac tac dong dugc thi hanh theo su thda thuan
vGi mét chuong trinh dinh nghta trudc.

3.6.Piéu khién tuan ty

Cd ban nhu phuong phép diéu khién phu
thuoc hanh trinh, diéu khién tun ty bao gbm
céc phan ti chic nang dinh thoi. Nguyén tic
clia diéu khién tudn ty 1a hoat dong ctia phan ti
trugc sé khdi tao hoat dong phan i ké tiép.

Né&u mot hoat dong ctia mot phan i nao
dé bi 16i du bat ky ly do gi gay nén cac phan td
ti€p theo sau khong dugc khdéi tao va toan bo hé
thdng sé bi dung.

4. Phuong phap thiét ké mach diéu khién (1)

4. Phuong phap thiét k&€ mach diéu khién (2)

4.1.Vi du dng dung cua truyén déng TL&LN
May dip thily luc diéu khién bing tay

Mady ddp thiiy luc diéu khién bing tay

0.1 Bom; 0.2 Van tran; 0.3 dp ké;
1.1 Van mét chiéu;

1.2 Van ddo chiéu 3/2, diéu khién
bdng tay gat;

1.0 Xilanh.

Giai thich nguyén ly
hoat dong???
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4. Phuong phap thiét k&€ mach diéu khién (3)

4. Phuong phap thiét k&€ mach diéu khién (4)

Co cdu rot tw dong cho quy trinh cong nghé diic

0.1 Bom, 0.2 Van tran; 0.3 dp ké;
1.3 Van mot chiéu;

1.1 Van ddo chiéu 412, diéu khién
bdng tay gat;

1.0 Xilanh; 1.2 Van can.

Giai thich nguyén ly
hoat dong???

Co cdu rot tu dong cho quy trinh cong nghé diic

1.0

Co thiét bi duoc 1ép thém va
y nghia ctia n6 ???

4. Phuong phap thiét k& mach diéu khién (5)

4. Phuong phap thiét k&€ mach diéu khién (6)

Co cdu ndng ha chi tiét son trong lo sdy

Co cdu ndng ha chi tiét son trong 1o sdy

C6 thiét bi dugc lp thém va
y nghia ctia n6 ?7?

0.1 Bom; 0.2 Van tran; 0.3 dap ké;
1.1 Van ddo chiéu 413, diéu khién
bdng tay gat;

1.2 Van m¢t chiéu diéu khién doc
hong chdn;

1.0 Xilanh.

Co thiét bi dugce lip thém va @

y nghia cua n6 ?7?

4. Phuong phap thiét k&€ mach diéu khién (7)

4. Phuong phap thiét k&€ mach diéu khién (8)

Co cdu ndng ha chi tiét son trong 1o sdy
Pé cho chuyén dong clia
xilanh di xuéng doc ém va c6 thé
dimg lai vi trf bat ky, ta 1dp thém
van mot chiéu diéu khién dgc héng
chan 1.2 vao dong nén cua xilanh

Co cdu kep chdt chi tiét gia cong

Khi tdc dong béng tay, pittong mang ham kep di dong di ra, kep chat
chi tiét. Khi gia cong xong, gat bing tay can diéu khién van déo chiéu,
pittong 10i vé, ham kep mé ra.

Dé cho xilanh chuyén dong di t6i kep chi tiét v6i van téc cham, khong
va dap vdivchi tiét, ta stt dung van tiét lu mot chiéu.
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4. Phuong phap thiét k&€ mach diéu khién (9)

4. Phuong phap thiét k&€ mach diéu khién (10)

Co cdu kep chdt chi tiét gia cong

May khoan ban

4. Phuong phap thiét k& mach diéu khién (11)

4. Phuong phap thiét ké mach diéu khién (12)

So dé mach thity luc mdy khoan ban

10 (B

0.1 Bom,; 0.2 Van tran;

1.1. Van ddo chiéu 4/2, diéu khién
bang tay gat;

025 1.2.Van giam dp; 1.0 Xilanh A;
7@& : 1.3. Van mét chiéu;
gl 2.1.Van ddo chiéu 4/3, diéu khién

bdng tay gat;

2.2. B¢ on toc; 2.3. Van mét chiéu;

J 2.4.Van cdn; 2.5.Van mot chiéu;
2.6.Van tiét lu; 2.0. Xilanh B.

4.2. Thiét ké hé thong truyén dong TL&KN :
4.2.1. Muc dich

Tat ca cdc bo phan trong hé thong TL&KN déu c6
nhiing yéu ciu k¥ thuat nhat dinh. Nhitng yéu cau dé chi ¢
thé doc thda man, khi céc thong s6 co ban ctia cic bo phan
doc lua chon thich hop.

Cic co cu chap hanh, co cdu bién déi niang long, co
céiu diéu khién va diéu chinh, ciing nh cdc phan 16n cdc thiét
bi phu khdc trong hé thong thily luc déu doc tiéu chudn héa.

Do do, viéc thiét k& hé thong TL&KN thong thong 1a
viéc tinh toan lua chon thich hgp cic co cdu trén.

4. Phuong phap thiét ké mach diéu khién (13)

4. Phuong phap thiét ké mach diéu khién (14)

4.2.2. Thiét ké hé thong truyén dong TL&KN :
Trinh ty: ¢6 nhiing s6 liéu ban ddu va cdc yéu cdu sau
+/ Chuyén dong thang:
Tai trong F, van toc (v, v’), hanh trinh x,...;
+/ Chuyén dong quay:
Momen xo0én My, van toc (n, Q);
+/ Thiét k€ so do thiét bi;
+/ Tinh todn p, Q cua co cdu chdp hanh dya vao tai trong va
van toc;
+/ Tinh todn lu long va dp sudt ctia bom;
+/ Chon céc phan tir thity luc (py, Q,);
+/ Xac dinh cong sudt dong co dién.

Mach diéu khién dugc xem nhu la mot qua
tim clia cila mot hé théng khi nén va thay luc.
Do d6 nhiém vu thiét k& hoan chinh mot mach
diéu khién ddm bdo tinh dang ddn vé nguyén ly
hoat dong, don gian, tin cay, 6n dinh va linh
hoat |a hé stic duge quan tam.
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4. Phuong phap thiét ké mach diéu khién (15)

4. Phuong phap thiét ké mach diéu khién (16)

Muén nhu vay, co ban ta phdi thuc hién
trinh ty nhiing buéc sau:

* Biéu dién so db chic ndng cia qud trinh
diéu khién.

* Viét chuong trinh diéu khién cda cac budc
lam viéc trong qua trinh.

* Xay dung mach diéu khién trén co sd cla
phuong trinh diéu khién.

4.3. Biéu dién chiic nang ciia qua trinh diéu khién
4.3.1. Bi€u db trang thai
Ki hiéu

Céng tdc ngdt lic nguy hiém

Niit déng

Niit déng va ngdt

Niit ngdt

OO ®

Céng téc chuvén mach

4. Phuong phap thiét ké mach dieu khieén (17)

4. Phuong phap thiét ké mach diéu khién (18)

4.3. Biéu dién chiic niang clia qua trinh diéu khién
4.3.1. Biéu db trang thai

Ki hiéu
@ Niit tye dgng
® Niit dn
® Dén bdo higu

Niit dn tde dgng dong théi

4.3. Biéu dién chiic nang cia qua trinh diéu khién
4.3.1. Bi€u db trang thai
Ki hiéu |

Phén tit dp suéit

Phédn tit théi gian

|8}
v
|
1
v
Ei Tin hi¢u ré nhdanh

4. Phuong phap thiét ké mach diéu khién (19)

4. Phuong phap thiét ké mach diéu khién (20)

4.3. Biéu dién chiic niang ctia qua trinh diéu khién
4.3.1. Bi€u db trang thai
Ki hiéu

Lién két OR

kh' Lién két AND

-\ Tin hi¢u tde déng {yhrg od

5

Lién két OR 6 | nhdnh phii

4.3. Biéu dién chiic nang ciia qua trinh diéu khién
4.3.2. Thiét k& biéu do trang thai

Bi€u db trang thai bi€u dién cic trang thai
hoat dong cta cac phan t trong hé théng, mdi
lien hé gitia cac phan td va trinh tu chuyén
mach cla cac phan td. Do d6 né dugc xem nhu
|a co s6 thé hién nguyén ly hoat dong clia mot
hé thong.
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4. Phuong phap thiét ké mach diéu khién (21)

4. Phuong phap thiét ké mach diéu khién (22)

4.3.2. Thiét k& biéu do trang thai

Truc tung cta biéu db trang théi 1a biéu
dién trang thai ( hanh trinh chuyén dong, ap
suat, géc quay,...). Truc hoanh biéu dién céc
buéc thuc hién hodc la thai gian hanh trinh.

Hanh trinh 1am viéc dugc chia thanh nhiéu
bugc. Su thay ddi trang thai cac budc dugc biéu
dién bang cdc dudng nét dam. Su lién két cac
tin hiéu dugc thé hién bang cac nét nhd va
chiéu tac dong dugc biéu dién bang mai tén.

Vi du: thiét ké biéu dé trang thdi cta quy trinh
diéu khién sau:

Xy lanh tac dung kép 1A dan huéng cac phoi cuc
tron d&n mot khau lam viéc k& ti€p. O hai phia dau va
cudi hanh trinh ¢6 gdn 2 ct hanh trinh 152 va 1S3.
Pittong dich chuyén ddy phoi(hanh trinh di) khi dong
thoi 152 va nidt nhan 151 dugc tac dong. Thoi gian cla
hanh trinh di 1a t' = 0.6 s, thai gian hanh trinh vé 1a 12
= 0.4 s, thai gian pittdng luu trd tai vi tri 1S3 la 3 =1 s.

4. Phuong phap thiét ké mach dieu khién (23)

4. Phuong phap thiét ké mach diéu khién (22)

4.4. S6 db chiic ning
4.4.1. Ki hiéu .

So db chiic nang bao gébm céc lénh va cac
bugc thuc hién. Cac budc thuc hién dugc ki
hiéu theo s6 tha ty va cic lénh gdm tén loai,
loai l1énh va vi tri ngdt cta lénh

4. Phuong phap thiét ké mach diéu khién (23)

4. Phuong phap thiét ké mach diéu khién (24)

4.4. So do chiic nang
4.4.1. Ki hiéu .

So db chiic ndng bao gém cac lénh va cac
buéc thuc hién. Cac budc thuc hién dugc ki
hiéu theo s6 thd tu va cac Iénh gdbm tén loai,
loai lénh va vi tri ngdt cda lénh

Tin higwn vio thit

u-1 F Tin hién vao thit has

W Iy [renienn] , |
1 |

Butde thye hién
“ Tén burde thufe

* Loai lénh Vi ni ngdr [#nh
i+l

4.4. So do chic nang
4.4.2. Luu db tién trinh.
*) Ki hiéu

Luu db tién trinh 1a gidi thuat (thuat toan)
clia mot qua trinh diéu khién. Thé hién cac
trinh tu hoat dong, nhiing tin hiéu tdc dong anh
huéng dén he thong diéu khién.
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4. Phuong phap thiét ké mach dieu khién (25)

4. Phuong phap thiét ké mach diéu khién (26)

Cac ki hiéu va tha tu vi tri dugc mo ta nhu sau:

E Lénh thao téc ‘ Chiéu tde dung

b_ Hop nhdnh
Q RE nhdnh

Re ulidnh

D:[I Cheong trinh con

O Vi tri chuyén tiép
w Lénh thae tde bang tay

Qr’:‘f déu & két thiic qud trinh

L7 Nidp.wudtdittigu

| G clui

4.4.3. Thiét k€ luu do tién trinh
Nguyén tac hoat dong cia mach diéu khién &
cho hinh vé dugc thuc hién nhu sau:

- Budc thyc hién th nhat: [y
Khi pittong & vi tri ban dau s ?E:‘ !
(152 =1, 153=0) nit nhan [

khdi dong 1S1 tac dong

pittong di ra (1A+).

- Bugc thuc hién thi hai:

Khi pittong di dén cudi hanh

trinh cham cong tic 152,

pittong sé& Ui vé& (1A-).

4. Phuong phap thiét ké mach dieu khién (26)

4. Phuong phap thiét ké mach diéu khién (26)

4.4.3. Thiét k& luu db tién trinh

- Budc thuc hién thd ba:
Tai v tri ban dau pittdng []

cham cong tic 152, qué trinh = ?E:‘ I
diéu khién ket thic. |

Quaé trinh diéu khié€n duoc
viét nhu sau:

- Buéc thuc hién tha nhat:
1STA1S2A1S3= 1A+ — 1S3
- Budc thuc hién tha hai:
1S3=1A- — 152

- Budc thuc hién tha ba:
152 = két thac qua trinh

4.4.3. Luu db tién trinh diéu khién

Kiém tra bai so VI (cuoi cung ciia mén hoc)

4. Phuong phap thiét k&€ mach diéu khién (3)

Cau 1: (5 diém)

V& so' dd minh hoa va giai thich ky hiéu van dao
chidu 4/3; 3/2 sau d6 cho biét irmg dung ciia hai
dang van nay.

Cau 2: (5 diém)

V& so' dd minh hoa vacgiaicthieh ky hiéu van dao
chidu 4/2; 5/2 sau d6 cho biét irmg dung ciia hai
dang van nay.

Cho h¢ théng thuy luc nhu hinh vé, Bidt:

Py = 30.000N

Téc do ddy 16n nhit 1a: 40 (cm/phit)

Téc do ddy nho nhét 1a: 4 (cm/phut)

Luu lugng diu t6i thiéu chay qua van tiét luu 13 0,15
(Uphat)

Tisd A/A,=3/2

Chiéu dai duong éng tir van dao chidu dén xy lanh
bing 2m; chiéu dai duong éng tir bom dén xy lanh 1a
1,5m, tir van dao chiéu dén van tiét luu 1a 2,5m. H¢
s6 ma sat trong ong 1a 0,1; khdi lugng riéng cua dau
1a 800kg/m?; duong kinh dng 1a 8mm;

Tén th ;ip,su'”’t gu:h\»/an Lyiao chiéu 115; 0,3bar, van tiét

ok 1
Iru disd bdd AN 1Y HQ?
1. Xff i 3 ,k)ntf)xy lanh (D) va duong kinh T 0.1
dtgone

can

2. Xac dinh 4p suét tai cua ra ciia bom.

3. Neéu hiéu suat ciia bom la 75% thi cong suat can
thiét ciia bom la bao nhiéu?

10





