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Chuong 5. HE THONG THUY LUC
5.1 Téng quan vé hé théng thuy luc

Hé thong thuy luc (Hydraulic systems) dugc si dung nhiéu trong nganh ché tao may
hién dai va trong cong nghiép 1ap rap. Ngoai ra, cong nghé thuy luc con dugc (ng dung
trong mot s6 linh vuc dac biét khac nhu hang hai, khai thac ham mo, hang khong...

Trong hé thong thuy luc, chat long co ap suat déng vai tro trung gian truyén luc va
chuyé&n déng cho may cdng nghé. Qua trinh bién déi va truyén tai ndng lugng dugc md
ta trén hinh 5.1

Thiét bj digu khién

Dién nang v Chét léng v

. 4 Lic, chuyén
hm Bom thiv Iuc <0 dp sut Hé théng 6ng dan, *CO‘ céu chdp hanh:|__ddn
T céc valve digu khign Sylinder, Motor

Chat long
Hinh 5.1

Céc ng dung cd ban cua thuy luc c6 thé chia thanh hai linh vuc chinh:

- Thiét bi thuy luc tu hanh (Mobile hydraulics): di chuyén bdng banh xe hodc
dudng ray. Phan Idn trong s6 nay cé dac trung la thudng s dung cac van dugc diéu
khi€n bang tay

- Thiét bi thuy luc ¢ dinh (stationary hydraulics): lam viéc & mot vi tri cO dinh,
do d6 thudng str dung cac van dién tir két hop vdi cac thiét bi diéu khién dién- dién tur.

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

Xét vé vai trd tao ra luc, chuyén dong va cac tin hiéu, ta so sanh 3 dang thiét bi truyén

ddng thudng str dung: dién, khi nén va thuy luc. C6 thé tham khao bang sau (Bang 5.1).
Qua bang so sanh, cd thé tém tat cac uu diém va nhugc diém quan trong clia cdng

nghé thuy luc:

M6t s& uu diém quan trong:

- Truyén dong cong suat I6n véi cac phan tir c6 kich thudc nhé

- Kha néng diéu khién vi tri chinh xac

- C6 thé khdi ddng vai tai trong ndng

- Hoat dong ém, tran khong phu thudc vao tai trong vi chat 1éng hau nhu khong

chiu nén, thém vao dd con s dung cac valve diéu khién luu lugng

- Van hanh va dao chiéu ém a
- Diéu khién, diéu chinh tét.
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Bang 5.1
Truyéndong dién | Truyén dong thiy luc | Truyén dong khi nén
Vén téc lam viéc Cao Khoang 0,5 m/s Khoang 1.5m/s
Gid thanh ngudn Thap Cao Rat cao
Ty |é 0.25:1:2.5
Chuyén ddng thang | Kh, gid thanh cao bon gian, Iuc rat I6n, | Bon gian, luc gidi han,
dé diéu chinh toc do toc do I6n nhuhg phu
thudc i trong
Chuyén dong quay | Don gian V6i cic dai | Pon gian, md men | Bon giantdc dd cao
cong suat quay I6n, tocdo thdp | nhuhg kém hiéu qua
DY chinh xdc trong| DO chinh xdc dén | DO chinh xdc trén +1pum | Khi khong i o thé dat
diéu khién vi tri +1pm va dé dang dat | va o thé dat dugc phu | 1/10 mm
dugc thudc vao chi phi
Tinh én dinh On dinh cao Cao Vi dau t chiu nén, | Thap, khdng khi 08 tinh
han nita do mUic ap sudt | dan hoi
I6n hon dang k& so Vo
khi nén
Luc G4 thé thuc hién dugc | G4 kha ndng chiu qué i | G5 kha nang chiu qud
luc truyén dong rat | I6n, hé thdng dp sudtén | i, luc truyén dong bi
a0 nhuhg kha nang | tdi trén 600 bar, luc dat | giéi han bdi khi nén va
qua i kém dugc t6i 3000 kN dutng kinh X lanh,

thubng F< 30 kN & 6
bar

M6t s6 nhugc di€ém quan trong:
- C6 thé& géy ban, 6 nhiém méi trudng
- Nguy hiém khi gan Iira )
- Nguy hiém khi dp suét vugt qué mdc an toan (ddc biét vdi 6ng dan)
- Hiéu suat thap
5.2 Cau truc cua hé théng thuy luc (Hinh 5.2)
So d6 md ta cu tric cia mét hé thdng thuy luc dugdc biéu dién trén hinh 5.2

M6t hé théng thuy luc cd thé dudc chia ra hai thanh phan chinh:

- Phan thuy luc
- Phén tin hiéu diéu khién
Phén thuy luc, gom:

« Khéi ngudn thay luc (Power supply section): thuc chat 1a mot bd bién d6i néng lugng
( DBién - cg - thay luc). KhGi ngudn thay luc gom: Dong cd dién; bam thuy luc; cac
van an toan; bé chira dau; co cdu chi thj ap suét, luu lugng...

» Khéi diéu khién dong thuy luc (Power control section )

Trong hé thong thuy luc, ndng lugng dudc truyén dan gitta bdm va cg cau chap
hanh dam bao nhitng gia tri xac dinh theo yéu cau cong nghé nhu luc; mé men; van
toc hodc toc d6 quay. Bong thdi cling phai tuan thu nhitng diéu kién van hanh hé
thong. Vi vay, cac van dudc I3p dat trén cac dudng truyén dong vai tro nhu nhitng
phéan t&r diéu khién dong nang luong. Vi du cac van: Van dao chiéu; van tiét luu; van ap
suat; van mot chiéu...

Céc van nay cb thé cb vai tro 13 phan tir diéu khién hodc diéu chinh ap sudt hay luu

lugng, va hon nita ching ciing c6 nhitng ddc diém chung 1a gy tén that ap suét.

 Cac cd cau chap hanh (drive section) nhu: cac xilanh (cylinders), cac dong co thuy Iuc
(Hydro-motors)
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Phén tin hiéu diéu khién, gom:

e Cac phan tr dua tin hiéu (signal input) nhu: tac dong bdi ngudi van hanh (thong qua
cong tac, nat 8n, ban phim...); bdi co khi ( cac cong tac hanh trinh) va bdi cac cam
bién ( khong ti€p xuc — cdm bién cam (rng tur, cdm bién tur hoda...)

e Cac tac dong xur ly tin hiéu (signal processing) nhu: ngudi van hanh; dién; dién tu;

khi nén, cg khi ; thuy luc
H-E: Drive section
Hydr. power section * ®
AL
PP
l
Drive section B’a “E:MF\(

P U Power
control
section

Interface
A B
Signal control section % -
Power
Signal Signal Slgnal BT
input # processing # :z:ttir;: E output
T
=
o
o
Power supply
Power supply section
Control energy supply section
Hinh 5.2

5.3 Cac dai luong va don vi do luong trong Thuy luc
Thuy luc hoc la khoa hoc vé luc va chuyén déng dudc truyén bdi mdi trudng
chat 16ng. N6 thudc vé linh vuc cd hoc chat Idng (Hinh 5.3).
Su khac biét gilra Thuy tinh - Thuy dong luc hoc:
Thuy tinh cé luc tac dung bang ap sudt chat ldng nhan vdi dién tich tac dung
va thuy ddng co luc tac dung bang khéi lugng chéat 16ng nhéan vdi gia téc dong chay.

Hydro-mechanics
Co hoc chdtléng

|
I |

Hydrostatics Hydrodynamics
Thuy tinh Thuy ddng lu'c
A
F
|
7]
p | -
If Force effect through
Force effect through mass accelaration
pressure area
kg.m
E—PAN F=ma[——]
=P. . s
AIN] Hinh 5.3
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1. Ap suét thuy tinh Ps:
Ps = h. p. g = [N/m?] =[Pascal]
trong do: Ps la ap suat thuy tinh ( hydrostatics pressure)
h chiéu cao cot nudc [m]
p ty khéi ctia chét 16ng [kg/m?]
) g gia t8c trong trudng [ 9.8 m/s?]
Ap suat thuy tinh khong phu thudc vao hinh dang ctia binh chra ma chi phu thudc
vao chiéu cao cot nudc va ty khoi ctia chat long.
Trong cong nghé thuy luc, cac cong thirc tinh toan va cac so liéu ky thuat cua thiét bi,
ngudi ta déu dung ap sudt thuy tinh va tir d6 goi tat la ap suat P.
Vi du vé ap suat thuy tinh (Hinh 5.4)
Reservoir: h=15m
p=1000 kg/m’
g=9.81m/s =10m/s’

ps=h-p-g=15m- mook_g 10 —1soooow—1sooml
m m ‘5 m
ps = 150 000 Pa = 1,5 bar
2. Luc Hinh 5.4

F = P.A[N]

Trén hinh 5.5 md ta quan hé luc - dién tich va ap suét, vi du dé néng chiéc 6td
6 trong luc tuong ducng 150.000N, ngudi ta st dung ngudn thuy Iuyc c6 P = 75bar.
Vay piston can phai co dién tich A= 2.

A= F _ 150000N _ o2 N.m2 m2 ~0,002m2 = 20cm-
P 75.105Pa

3. Truyén luc( Power transmission )

Theo dinh luat Pascal, trong binh kin, ap suat
& moi diém cd gia tri nhu nhau;
luc tac dung ty 1€ thuan vdi dién tich bé
mat tac dung theo cong thirc:

F=P.A[N]
do vay hinh dang cua binh chira khong c6 y nghia.
Trong hinh 5.6, ta c6 P;= P,
Do d6 chi cdn mét luc nhé F; ¢d thé
thuc hién mét cong viéc véi luc I6n han F,
thong qua moi truGng chat ldng cé ap suat.
TU cac cong thirc: Pi= Fi/A; ; Po=Fy/A;

F, = A F
17 2
Ay

Hay hé s6 khuéch dai luc la: Ay/A;

suy ra:

Hinh 5.6
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4. Luu luong
Trong thuy luc hoc, luu lugng chat 1éng dugc ky hiéu la Q

oY
t

Q = Luulugng [m?/s]
V. = Thétich [m’]
t = Thai gian [s]
5. Phuong trinh dong chay lién tuc

Q=A v
Q = Luuludng [m*/s]
v =Tdc dd dong chay [m/s]
A =Tiét dién ngang [m?]
DGi vdi dong chay lién tuc, ta con co : Ar.vi=Az.vz =const
Hoac 1"-"«=g hay v:g
i A

5.4 Khéi nguén thuy luc
Mot khoi ngudn daon gian nhat (hinh 5.7) bao gom:
- Bam thuy luc (Pump) dugc truyén dong bdi dong cg dién M
- BO diéu chinh ap suét ( Pressure regulator) nhdm bao vé bom
- Dung cu chi thi cac thong s6, vi du chi thi ap suat( Pressure gauge)
- Thung dau (recervoir)
- C6ng ra P; cdng hoi dau T
Ngoai ra, mot khdi ngudn tiéu chudn con cd cac phan tir khac, nhu cac bd loc déu, bd
lam mat dau, khau kiém tra dau tran, kiém tra nhiét d6 dau...

Pressure gauge
s Lt
Y L. = Motor M

r
I

!

| ¥~
I
|_

i

L ___. N i . CLLY
Pressure regulator Pump Recervoir
Hydraulic power section

Kihigu trén sor dé Recervoir

> Hinh 5.7

Ky hiéu ngan cla ngudn

M6t diém khac véi hé thdng khi nén la trong hé thdng thly Iuc, dau thuy luc hdu nhu
khong chiu nén nén viéc s dung binh tich ap it hi€u qua, vi vay trong moi hé thong
thuy luc sé thudng bao gom it nhat mot bo nguén thuy Iuc va khi van hanh hé théng
thuy luc thi cling chinh la phai van hanh bam thuy luc.
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Bom thuy luc (Pump).
Nguyén ly chung. thuc hién bién d6i cg nang thanh nang lugng thay Iuc. Dau thuy luc
trong bé chira dugc bom hut va tai vao budng nén. Tai day, dau thdy luc cd ap suat

( tich Ity ndng lugng ap suat) dugc truyén t&i cac phan tur trong hé thong vdi vai tro
tao nén cac chuyén ddng tai co cdu chap hanh.

Bang 5.2 dua ra mot s6 loai bdm thuy luc kem theo cac thong s6 cd ban nhu:
dai téc dd lam viéc, thé tich tinh theo hanh trinh (mét vong quay), ap suét dinh mdc va

hiéu suat toan phan.

Béng 5.2
Types of design | Speed range | Displacement | Nominal | Total
r.pm. volume pressure | efficiency
(em®) (bar)
Gear pump, S00-3500 | 1.2 -250 63 -160 | 0.8-0.91
externally toothed
(B banh rang,
tiép xicngoai)
Gear pump, 500-3500 | 4-250 160-250| 0.8-0.91
internally toothed
(Bom banh rang,
tigp xictrong)
Seraw pump SO0 — 4DO0 4 — 630 25 -160 | 0.7 -0D84
(Bom truc
vit)
Rotary vane pump | 960 - 3000 5-160 100-160| 0.8-0.93
(Bom canh
guay)
N &0 - 3000 5-160 160 -320| 0.90
Radial piston pump
(Borm piston
hudng kinh)

Trong thuc t€, cac bam thay luc dugc ché tao theo 3 dang -xét theo thé tich hanh trinh:
Bom cd thé tich hanh trinh ¢ dinh (bom banh rang trong, ngoai; bom truc

vit...)

- Bom c6 thé tich hanh trinh thay d6i dugc( cdc bom piston hudng kinh, hudng

truc)

- Bdm c6 kha nang diéu chinh nhiéu thong s6: diéu chinh ap suat; Iuu lugng

hodc cong suat...
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Ngoai ra, mét bam thuy luc cling con dugc danh gia qua mot s6 thong s6 quan

trong khac nhu:

e Luu lugng cua bom, Q[lit/phut], vi du:

MOt bdm banh rang dugc truyén dong bdi dong cd dién va quay véi toc do
n=1450 vg/phut, thé tich hanh trinh 13 v=2,8 cm®/ vong. Luu lugng clia bom sé 1a:
Q= n.v= 1450. 2,8 = 4060 ( cm?/phdt)= 4,06 |/ph(t

e Quan hé gilra luu lugng va ap suat cua bom ( hinh 5.8)
Qua do thi cho thay khi ap suat tang lén, luu lugng giam chdt it ( do ro ri dau). Vi
bom chat lugng tot: ty 1€ dau ro dén khoang 6% tai ap suat van hanh 230bar va hiéu

suat tuong Ung tinh cho luu lugng la:

3 9,4dm’ / min 3
g 10dm’ / min

=0,94

VGi bom chat lugng kém: ty I€ dau ro dén khoang 13% tai ap suat van hanh 230bar va

hiéu suat tuong Ung tinh cho luu lugng la:

. _8,7dm3/min 0.87
= 3, . - Y
Ly lugng ? 10dm*/min
10.0
dm’ fmin - - Bom chétlrong tot 2
9.6 ~— >
9.4 Bom gan™ ~ __ - 32
9.2 - chat lirng -
-~
~—
2.0 ~ ~
8.8 ~
8.6 \
Hinh 5.8 —
° T | ' ' ' Ap sudt P
0] 50 100 150 200 bar 250 P
5.5 Cac van diéu khién dao chiéu (Directional control valve)
5.5.1 Ky hiéu chung (Bang 5.3)
Directional control valve Baﬂg '5'3
1A Al |B
Normal position = Mid position T
2/2WY closed" (P, A) e 4 3-Wv “closed" (P A, B, T) L1 ><
': PI 1T
Mormal position = Al |B
“flow" (P> A) T Mid position "Pump SE5
P 4/3-WvV re-circulating” (P =T, A, B) M
A Pl IT
MNormal position
M2WV L clgsed” (RT S A) HH5
TPT B “H" mid position
A 4/3-Wv PYADET) *—e
Mormal position PLIT
"flow" (P> A, T)
L ¥ . - N Al |B
P T Mid position "working lines
43 WV de-pressurised " l—" ><
Al _|B PA2E>T) T
Mormal position plIT
4/2:Wv "flow" (P> B,A > T) X
Pl IT Al IB
Mid position —
Al |B 4/3-WY "By-pass" (P> A= B,T) -
Mormal position Pl
S/2WV | flow' (ADR,PSE,T) A &
R | IT
P
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5.5.2 Cdc tiéu chuén chung

- Chuén vé dudng kinh cho céc van tinh theo mm, cé:

4;6;10;16;20;22;25;30;32;40;50;52;63;82;100;102
- Chuén vé ap suét lam viéc:
25; 40; 60; 63; 100; 160; 200; 250; 315; 400; 500; 630

- V& luu lugng: Luu lugng dinh mic Q, ( 1/min) khi ton that vé ap suét AP = 1bar;
luu lugng cuc dai Qmax (I/min) Ung véi AP tucong Ung

- Cac chuan khéac vé dd nhét cia dau, nhiét d6 dau

5.5.3 Cdc chuén vé qud dé chuyén trang thai cda van cd thé dudc giai thich theo cac
giai phap ché tao Piston ctia nong van (hinh 5.9) va goi la trung trang thai nong van

Positive MNegative Fern

Hinh 5.9 Cac kiéu AIJ L J \T J \T
piston cla nong E::
van

| |

=0 =0 =0

o [ o | o

Su trung trang thai nong van cd y nghia doi vdi tat ca cac loai van. Hau hét cac
van cd trung trang thai chuyén mach déu dugc chon vi muc dich st dung khac nhau.
Trong thuc t&, ngudi ta thudng ché tao céc van véi cac kiéu piston ndng van nhu dugc
biéu dién trén hinh 5.9:

- Trlng chuyén mach nong van ducng (Positive switching overlap)
Khi thuc hién dao chiéu, qua trinh chuyén mach dién ra trudc hét 1a cac clra vao/ra
déu dugc ddng. Vi vy khdng xay ra sut ap suét trong hé théng trong qua trinh chuyén
trang thai. Hinh 5.10 mo ta qua trinh nay.

Hinh 5.10 M6
ta qua trinh
chuyén mach

Qué dé chuyén
trang thai

P--=A saukhi A—>=T
da dwoc dong

- Qua trinh chuy&n mach trung trang thai nong van am (Negative switching overlap)
Khi thuc hién dao chiéu, qua trinh chuyén mach dién ra trudc hét 1a cac clra vao/ra
déu dugc md thong véi nhau. Vi vay xay ra sut ap suat trong hé théng trong qua trinh
chuyén trang thai. Hinh 5.11 mé ta qua trinh nay.

75



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

Bién soan: ThS. Nguyén Phuc Bdo

L

A A ' \
t =
I

- I Tt
— -
Hinh 5.11 M6 r— Qua trinh chuyén

ta qua trinh 3 I p 17 mach

chuyén mach ’
y : @ k@'—
50 bar e ~0 bar [ I
! i
"[,g_‘:lﬂf'f 50 bar A - "I:“ 50 bar
T

T

- Quad trinh chuyén mach trung trang thai zero: cho cac van can chuyén mach nhanh —
khoang cach dich chuyén ngan.
*) Trén cd sG cac nguyén tac trén, thuc t& cd thé sir dung céc van theo cac muc dich:
+ Qua trinh chuyén trang thai dudc bat dau tir viéc mad ngudn &p suét (P) vao
cac phan tir cdng sudt va tir cic phan tir nay, ap sudt dudc xa vé bé chira dau.
+ Qua trinh chuyén trang thai dugc bt dau tir viéc ma cac dau ra (A) hodc (B)
vao cac phan tr cdng suét va xavé bé chlra dau trude khi ndi (P) véi bam.

5.5.4 Cac Van diéu khién dao chiéu
1. Van 2/2 (Hinh 5.12a,b)

(e (e

L A P L
L =/
AN s /S
'
- y 1 Wy
P Ll
| | A
— b3
L/ Ly | ™
P wl

b) Van dién tur 2/2

Hinh 5.12a,b Van 2/2 c6 16 thoat dau ro L
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* MOt sO vi du i'ng dung cda van 2/2 ( hinh 5.13)

=N

T

A

a) Diéu khién Motor thay luc mét chiéu quay

Hinh 5.13

Motor

1

1A _|_|_1

A

H

Wy

(hinh 5.14a,b)

2. Van 3/2 q

_
T et

QI

Lt

i

b) Diéu khién nhap Xilanh nang ha tai trong

A |
|
=1l
a |
|
! rr\\

b) Van dién tir 3/2 diéu khién mét phia

Hinh 5.14 Van 3/2

* Mot sO vi du mach (ng dung van 3/2

A

Didu khién nhap xilanh don

[P
N

2 1/min

|
L]

&l/min
{
l
A1

i

o

L

Wan 3/2 trong bd shunt luu lLrgng
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3. Van 4/2 3 ,
Hinh 5.15a,b biéu dién van 4/2 kiéu 3 piston diéu khién bang tay va bang dién t.

{

Al |B T A P B L
Q: "M{ Al |B

a) NGt &n 4/2 c6 16 thoat dau do

c) van 4/2 cé 2 piston, trung duang

Hinh dang ngoai cda mit
cdng tac diang van 4/2

Hinh 5.15 a,b,c Van 4/2

Van 4/2 cd 2 piston nhu dugc tich hgp bdi 2 van 3/2 hodc 4 van 2/2 tao nén cac trang
thai trung gian: hodc ca 4 céng A, P, B, T déu dong ( trung trang thai duang ); hodc 4
cdng théng v6i nhau( trung trang thai dm). Vi vdy, né dudgc (ng dung trong mét s6
trudng hgp sau:

- Chay nhap xilanh tac dung kép

- Chay nhap chiéu quay phai, trai motor

- Phan ph6i nguén cho hai mach.
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* Mot s6 'ng dung cla van 4/2 (hinh 5.16a,b)

I LN Ly P T
. 7 e (R =1
| i
i ® 4 ITE : :TS
s . |77 T
I I I |
L O | RGOS
| | | |
I_l____|___________________l__l i_l____l__________.________l__i
a) van 4/2 diéu khién motor ¢ dao chiéu b) van 4/2 diéu khién Xilanh tac dung kép
Hinh 5.16
4. Van 4/3

M6t s6 ki€u van 4/3 sau day thudng dugc st dung, ching c6 thé dugc chia thanh hai

nhom xét theo tai cua bom & trang thai trung gian on dinh:

- Nhém van thir nhat: O trang thai trung gian, t&t ca cac clra déu bi khod. Céng (P) bi

khod, bom tiép tuc lam viéc dé& cap ngudn cho céc vong diéu khién con lai.

A B
1

] L

Dirng va gitr piston & vi tri mong mudn; bam thuy lyc can phai tiép tuc
lam viéc dé duy tri ngutn cho cc vong diéu khién khac

D
ol 7 o
Mid position - closed Tﬁﬂm
2R T

T A P B L

A B

) Lo X Piston dugc tw do, bom thuy lvc can tiép tuc lam viéc cho vong diéu
T khién khac
pt T

Mid position

working lines de-pressurised

- Nhém van th(r hai: Bdm dugc xa tai.
A B
1L

)

Dirng va gitf piston & vi tri mong muén; giai phéng tai cho déng ca kéo
pl It may bam cda nguidn. Chi ap dung cho hé thdng mdt véng digu khién
Mid position — pump by-pass
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A
]

T
pT

A

TP 502
Operating pressure p

6 MPa (60 bar)

Piston duwgc ty do, bom thuy luc duge giai phdng tai. Hé

Max. permissible pressure p.. 12 MPa (120 bar)
Actuation Manual
A B
blle—s X
ptIT

H - mid position

théing chi c6 mét vong digu khién

Vi du mét trudng hgp ng dung

nhu hé théng cho trén hinh 5.17

O trang thai trung gian, ngudn P dugc

ndi véi dudng hoi nham xa tai cho bom dau.
Dung van nay chi thich hgp khi hé thong

c6 mdt vong diéu khién.

Hinh 5.17

*) Van dién tir 4/3 diéu khién hai phia truc tiép

Hinh déng, ki hidu va cac
thing 54 ki thudt cor ban
cla mdt van 43 dién tir

BIBB-H

Actuation

minEl]

=

Power rating

Operating pressure p

6,5 W

___6MPa(60 bar)

Max. permissible pressurep,, 12 MPa (120 bar)

*) Van dién tir 4/3 diéu khién hai phia cé van phu trg (hinh 5.18)

Hinh 5.18

Electrical
'g Al 1B ﬁ'l
(. - %]
Pl IT
Ay B
LYY AN
LI
Ky higu ngan
trén sor do
A B

TR

ARM, f I: i ‘
i LY |
I o A —

P
Ky higu ddy do
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5.6. Cac van mot chiéu (Non-return valves)
5.6.1 Van mot chiéu khéng diéu khién

pressure spring sealing cone
MNon-return valve, unloaded #
Flow blacked “& 1 Flow open
Mon-return valve, spring-loaded $ [ttt
A cone

Hinh 5.19 van mét chiéu khdng c6 diéu khién

Ung dung: trong hé thdng thay Iuc, van mdt chiéu dugc st dung dé bao vé bam

( pump protection).Hinh 5.20: Khi déng cd dién M dugc ngdt mach hodc khi xudt hién
cac xung nhon ap suat do tai trong , tai ap suat khong tac dung ngugc lai bdm ma
thodt qua van tran 1V1.

V1

Hinh 5.20

5.6.2 Van mot chiéu co diéu khién
Cé hai loai van mdt chiéu kiéu nay: ——

- Van mét chidu cd didu khién md dong nguoc (hinh 5.21). Theo chiic ndng
thong thudng clda van mot chiéu, dong thuan chi chay tr A = B. Tuy nhién, & van loai
nay khi cd tin hiéu diéu khién X ( bang thay luc hodc khi nén), dong ngugc cd thé chay
tor B > A.

B

Q

alix

| —

Kihigu trén sor db

Mguyén li cau tao

Hinh 5.21 van mdt chiéu diéu khién dugc

Vi du ('ng dung: ,
Khi ha tai trong m, ngudi ta diéu khién van
mot chiéu 1V3 théng qua 1V2 (hinh 5.22). 2

Hinh 5.22
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==

B|'X

Q ' s
A [
Kihigutrén sor dé

X +B
Mguyén li cAu tao

Hinh 5.23 van mdt chiéu cé thé khda dugc

- Van mét chiéu cd diéu khién khda dong thudn (hinh 5.23). Thdng thudng dong
thiy luc cd thé chay theo chiéu thudn tir A>B, tuy nhién khi 6 tin hiéu diéu khién X,
chiéu thuan ciing sé dugc khda.

c. Van mdt chiéu kép co diéu khién (Piloted double non- return valve)

B, B B1 B2
e = - _| B e
] [
i , : .
T o !
T o SO0
A, A, ok X
Kihigu trénso db AT . Az AT A2
Trang théi déng Trang thai mé
Hinh 5.24 _
T6 hgp hai van mot chiéu cé diéu khién thanh mot Ll_'|
van (goi la van mdt chiéu kép cd diéu khién) dudc BN
bi€u dién trén hinh 5.24
Ung dung van mét chiéu kép c6 diéu khién i lE-'l-—-— B,
(hinh 5.25). O trang thai trung gian cua van d} S i
4/3, cac cong A,B va do do Ay, A; cung it , :
dugc ndi véi dutng hdi nén van 1V2 déng- trang i
thai cta xilanh khong thay doi — thuc hién treo tai m. '_--Al'-'—'-'—'-'-‘ﬁ-'
Gia st tdc ddng m& van 1V1 vé huéng tiép tuc nang 1 2
tai trongm (P > AvaB > T) van 1V2 s& mg o
ngay (A;~> By va B, ©>A;) va ngudc lai theo hudng ha 7 X
tai trong: 1V2 md theo: A,~>B; va Bi>A; L
A
Hinh 5.25

5.7 Cac van ap suat (Pressure valves)
Trong hé théng thly luc, van &p suét cd nhiém vu ki€ém tra va diéu chinh tu dong ap
suat cho ngudn cung cap, cd cau chap hanh cling nhu trong cac dudng 6ng.
C6 thé chia cac van ap suét thanh hai loai chinh:

- Van gidi han ap suat ( Pressure relief valve)

- Van diéu ap ( Pressure regulator)
5.7.1 Van gidi han ap suét )
Ap suat trong mot hé thong dugc dat va gidi han nhG vao loai van nay. Ap suat can
giam sat dugc dua t&i dau vao (P) cta van. Ky hiéu chung clia cac van ap suat cho trén
hinh 5.26
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r=s P Co cau dieu chinh
L H,;- Man lam kin
L v
T | Py
Kihigu chungtrén so dé
Hinh 5.26

Hinh 5.27 Nguyén li cg ban

Nguyén li ¢ ban (hinh 5.27 ): ap suat can gidi han dugc dat qua cd cau diéu chinh-
tugng (g véi luc do 10 xo tac ddng 18n ndn lam kin. Khi &p suét thuc tai diém can gitr
on dinh, vi Ii do nao dé tdng vugt qué lugng dat, tirc luc do nd gay ra dit [én ndn lam
kin 16n hon luc do 10 xo gy ra, ndn lam kin bi ddy md, dau thay luc qua clra T vé bé
dau. Két qua ap suét tai P giam cho tdi gia tri ma & dé ndn lam kin cé thé ddng trd lai .

Van gidi han ap suat thudng dudc ché tao dudi 2 dang: cé van dém - tu diéu
khién ( hinh 5.28a) va c6 van dém — diéu khién tir phia ngoai (hinh 5.28b)

a) Van ap suét tu diéu khién b) Van &p suét diéu khién tir bén ngoai

Hinh 5.28a,b Cac van gidi han ap suat

Cac kha ndng (ing dung cta van gi6i han ap suat:
*) Ung dung lam van gidi han ap suét (hinh 5.29). Van nay thuc hién gi6i han ap suét
lam viéc thich hgp nhat cho mét hay mét nhdm cac phan tur tham gia trong hé théng.
*) Ung dung lam van an toan ( Safety valve): van gidi han ap suat déng vai tro la van
an toan khi né dugc gdn ngay véi bam thuy Iuc (thudng bao vé qua tai vé ap suat cho
bom). Gia tri dat gigi han cta van an toan dudc dat bang gia tri ap sudt lam viéc cuc
dai cho phép clia bom va thudng khi cd su’ ¢6 khan cép (hinh 5.29).
*) SU dung lam van doi luc ( Counter- pressure valve)
Van nay cé tac dung chdng lai momen khéi quan tinh & tai dang kéo. Van phai diéu hoa
ap luc va xa tai cho bé chira (hinh 5.29).
*) SU dung lam van hdm ( Brake valve). Van nay ngan nguia nhitng dinh nhon ap suat
ma chiing cd thé nay sinh do mdmen khéi quan tinh cla tai trong tai théi diém dot ngdt
khda van diéu khién(hinh 5.30).
*) SU dung lam van tudn tu'hodc van tuan tu ap suat

( Pressure sequence valve).

Ap dung trong mach diéu khién tuan tu.
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&)
T e {=]
i ' =y
o= iy O II' G&JI
lr
o i-- k F
;\;ahrl[ﬁm [igs i L {160 bar
\ al s '\':EI'F (16 MPa)
= Wy . L
| T' ) o _[ van ham
ik g Y
. van gidi han PTLT
p Tt i Jp| @P sut 100 bar Tr
. — d § 100bar '~ — -1
- |, v oIt
T S %
| |

\an antoan
160 bar

Hinh 5.29 mach (ng dung van ap suat

Hinh dang clia mét van
gidi han ap suat va
thong s6 ca ban cua no

Pressure relief valve, piloted

TP 501, BIBB-H, TP 602
Operating pressure p & MPa (a0 bar)
12 MPa (120 bar)

Manual

Max. permissible pressure p_,
Adjustment
Actuation

Hydraulic

5.7.2. Van diéu ap
(pressure regulator)
Nhiém vu chung clia cac van diéu ap la lam giam va duy tri ap suat & ctra ra theo yéu
cau cu thé khi ap suét dau vao. Ching can thiét trong hé thdng ma & dé c6 modt sb cac
nhanh cé yéu cau ap suat khac nhau.
Trong thuc t€, ngudi ta ché tao hai loai van diéu ap: van diéu ap 2 clra; van diéu ap 3
clra.

1. van diéu ap 2 ctra ( 2 — way pressure requlator)

3 Al 12
1
77 | AE) | e ol
! 1 ”; i COOD0D0
- 'I"I'T ) 1 R
P(b'] I_I_I P \‘:-" ........
Ky higu trén sa d8 i

el |, L

Hinh 5.31 Van diéu ap 2 clra
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Nguyén ly hoat dong (hinh 5.31):

Sau khi dat yéu cau ap suat tai dau ra (A) bang viéc chinh luc dan hoi cda 10 xo 2,
néu khong cd dao dong ap suat & dau vao (P) hoac dau ra (A) thi khe hep (4) khong
thay ddi. Gia sir do nguyén nhan nao dd tir phia tai trong, ap suat tai (A) tdng |én, khi
dé luc tac dung lén dién tich (1) tdng theo va do vay nong van s€ trugt vé phia lam hep
khe hg (4) = lam tang trd luc > giam ap suat qua (A). Qua trinh ngudc lai sé theo
nguyén tac tuong tu.

Ung dung dién hinh cla van diéu p 2 clra trong mét hé théng gébm hai mach diéu
khién (hinh 5.32):

- Th& nhat, mach diéu khi€n mdt dong cd thly luc vai van dn tdc (2V2) dé
truyén dong cho mot truc I8n, truc 18n nay dudgc sir dung dé ép dinh cac Ip vat liéu
dang tdm véi nhau.

- Th& hai, mach diéu khién xilanh diing dé kéo truc 18n gay nén ap luc nén cac
tam vat liéu va can phai diéu chinh dugc luc ép bang viéc st dung van diéu ap (1V3)

2M
Trong mach: kéo % Yy
van OV1- an toan cho bom e — E AN W -
van OV2 — gidi han ap suat cho [ TR
ca hé théng [, ] a vz
van 1V3 — diéu &p hanh trinh kéo A n e 2
cla XL 1A & =, Pl LT W
van 2V2- 6n dinh t6c dd cho 2M V2 - T T '
van 2V3 — gidi han ap suat
chodongco2M. V1,
van 1V1- dua cac tam vat liéu vao Cf: " C“I‘: N b
‘A , ) L) VWY
Van 2V2 thuc hién ép 4 T <! ‘jjl @
. |AE) i - pon
! 4 “!ﬁ : ,I # Po'.f
== Illlt' .I| - 1 '|'|}' [ . \'Ill"ll
Py | LT alk
Hinh 5.33

Hinh 5.32 (*'ng dung cla van diéu ap 2 clra

Tuy nhién, thuc té€ cho thady, néu ap suat tai (A) tang dén gia tri khién van diéu ap déng
hoan toan thi sé nay sinh van dé la khi ap suat & (A) tiép tuc tang ( do tai trong) sé gay
qua ap nén thuc té€ van diéu ap 2 clra con phai dugc 1ap kém theo mot van gidi han
nhu hinh 5.33.

2. van diéu ap 3 clra ( 3 — way pressure regulator)

MOt van diéu ap 3 ctra (hinh 5.34) la giai phap tich hgp van diéu ap 2 clra va van
gidi han ap suat trong mot van. Tuy nhién, trong ché tao phai tinh dén giai phap ky
thudt trung trang thai cho cac clra P, T, A hdp ly dé vai trd cac van thanh phan dugc
tham gia dung vdi yéu cau thuc té.
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iy
-, '.l'}:"l'n'
(sl L

Ki hiéu trén so da
Hinh 5.34

3-way pressure reducing valve

TP 501, BIBB-H, TP 602

Operating pressure p & MPa (60 bar)
Max. permissible pressure p_.. 12 MPa (120 bar)
Adjustment Manual
Actuation Hydraulic

Hinh dang va thong s6 cia mot van céng nghiép 3 clra

2 3
5.7.3 Cong tdc ap suat (Pressure switch) |
A a
W
Ky higu trén s dd T,
he théng thiy Iuec Koy higu trén so do
’ ' mach dién
a)

Khodng tré

Blac tinh t

b) Mguyen by ciu tao va
dac tinh tre

Hinh 5.35a,b CAng tac ap suat

Tuadng tu’ nhu trong hé thong khi nén, trong hé thong thay luc ngudi ta cling s dung
mot phan tir cé tac dung chuyén déi tdc ddng cua &p suét thanh su’ chuyén mach mot
cap cong tac trong mach dién(hinh 5.35a,b). _

Tuy nhién, do déc tinh cGa cong tac la cd khoang tré ( vi du trong truGng hdp nay la
4bar) nghia la khi dét chinh gia tri &p sudt ma & d6 cong tac sé chuyén trang thai (diém
a hodc c) thi khi dp suét gidm tSi diém b vai khoang tré 4bar, cdng tic mdi trd lai trang
thai ban dau.

86



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

Bién soan: ThS. Nguyén Phuc Bdo

Pressure switch BIBB-H, TP 602

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

Pressure switch Diaphragm switch

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

Continuous load rating Maximum 2 A

Adjustment Manual, using 2.5 mm Allen key
Actuation Hydraulic

Hinh 5.36 Hinh dang bén ngoai va cac thong sb ky
thuat ciia mot cong tac ap sudt

5.8. Cac van diéu khién luu luong (Flow control valves) goi tat Ia FCV

5.8.1.L7 ludn chung:
Céc van diéu khién luu lugng dugc st dung dé lam giam tSc dd cla xilanh hodc téc do
quay cla dong cg thay luc, vi ca hai gia tri toc do trén déu phu thudc vao luu lugng
theo quan hé:

Dai véi xilanh: v=%[m/s] v6i Q: luu lugng [m?/s]; A: dién tich tac dung ctia Piston[m?]
D6i véi dong ca: nzg[vg/phut] véi Q: luu lugng[m?/phit]; v: thé tich hanh trinh [
m3/vong]
Tuy nhién, thudng cac bom thiy luc ¢ luu lugng khdng dbi theo tc dd lam viéc dinh
murc, khi diéu khién gidm luu lugng cho cac co cdu chdp hanh khién cho &p suét ra cua
dau bam thudng tang 1&n va cac van gidi han theo dé cling thudng phai mé, vi vay dé
tiét kiém néng lugng khi giam luu lugng dé diéu chinh t6c d6 cd cdu chp hanh thi &
mot s6 hé thong hién dai, da phdi hgp diéu chinh toc do truyén dong bdm mot cach
dong bo.

5.8.2 Cdc van diéu khién luu luong:
V& cd ban, ngudi ta chia cac van nay theo hai nhém chirc nang: van han ché luu lugng
va van diéu chinh luu lugng.

1. Van han ché luu luong.
Van diéu khién Iuu lugng cd thé 1am viéc nhu 1a mdt bd han ché ( Restrictor) ( hinh
5.37a,b), co vai tro la can trd dong chay. Mlc do can trd phu thudc vao dién tich cdt
ngang cua dong chay, dang hinh hoc cta khe hep va d6 nhét cia chat long. Doi véi bo
han ché luu lugng, khi dong thuy luc chdy qua, do ma sat s& gay tdn hao &p suét va
ddng thai van toc dong chay tang Ién.
Cac van han ché luu lugng khong cé kha nang diéu chinh trg luc, thuc té€ it dugc sir
dung va thudng kem theo van gidi han ap suat .

A>~—-—F5 L]

Ky hiéu trén so dé

Dang hinh hoc

Hinh 5.37a,b van han ché luu lugng
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2. Van diéu chinh luu luong (Adjustable restrictor) con goi la van tiét luu
(throttle valve)

Cac kha ndng & van nay:

- Tao va thay dai trg luc ( diéu chinh dugc)

- Hang s8 trd luc chiu &nh hudng cua su thay ddi nhiét do.
Trong c6ng nghiép, ngudi ta sir dung cac van diéu chinh luu lugng véi cac yéu cau
khac nhau trong diéu khién hé théng thay luc:

a) Van tiét luu hai phia, PRI
ky hiéu trén so dd ( hinh 5.38). D&c diém cd ban la: Cac —7 —
chiéu tac dung clia cd cau chap hanh déu dugc han ché luu \an tidt I hai phia
lugng nhu nhau va do sut ap suat (AP) phu thudc vao tai
trong clia cd cau chap hanh. Vi vay trong thuc té it dung. Hinh 5.38

b) Van tiét luu mot chiéu (one- way flow control valve) (hinh 5.39)
Van tiét luvu mot chiéu dugc ché tao tich hgp trong mét khdi gom: van tiét luu va van
mot chiéu . Do cach ghép van mot chiéu ma van tiét luu chi ¢ tac dung diéu tiét luu
lugng theo mot chiéu ( tir A B).

A ]
Chiéu ngudc lai (tir B>A), vi trd luc cta @
van mot chiéu khéng dang ké nén hau nhu
toan bd luu lugng thuy luc déu chuyén qua
n6 ma khéng qua khe hep cd

trd luc I6n cda van han ché luu lugng.

MNauyén Iy cAu tao

Hinh 5.39 Van tiét luu mot chiéu
¢) Van &n dinh téc do

Wy hiéu trén so dd

Nhu ta d3 biét mdi quan hé gilta ton that ap sudt AP va luu lugng Q chay qua
tiét luu 13 : AP ~ Q% . Nhu vay, khi tai trong thay ddi, luu lugng dong chdy cung cip
cho phan tr tiéu thu s& cd xu hudng thay ddi va kéo theo tSc dd truyén dong thay doi.
Néu duy tri sut &p sudt trén van tiét luu (AP) khéng d6i thi luu lugng qua van sé khdng
ddi va do do t6c dd truyén dong cling sé dugc duy tri 6n dinh. Trén co s do, giai phap

k{ thut cho mdt van 6n dinh t6c dd dugc trinh bay trén hinh 5.40:
MOt van tiét luu (2) két hgp véi mot
van ap sudt tu chinh (bd can bang P3 r

ap suat) (1) tao nén va duy tri luu lugng dong
chay mong mudn.

Apl

Ap2
F2

Nguyén tdc hoat dong nhu sau: F1

O trang thai lam viéc binh thudng, van mdg
va ¢ ap suat ra P; cung vdi luu lugng ra cung

cap cho cd cau chap hanh. Khi dé van (1) chiu tac
dung cac luc can bang Fi=F,; trong do6 Fi=P;.Ap;

va Fo= P2.Ap + Fs ; Fs luc dan hdi do 16 xo, v8i Api=Ap=A, *

Khi F1=F, thi AP = P;- P, = Fs/A, = const P1 Pz

- =A
Hinh 5.40 1 F2=4F
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Gia sUr ap suat & dau ra cla van (P3) tang /én (vi du do tai trong tang, toc d6 lam viéc
cé xu hudng giam), theo dé luu lugng qua van giam do chénh léch ap suat (AP) trén
van (2) cling giam vi AP = P;- P, . Va F, > Fy khién van (1) m& thém. Mdc d0 md cla
van (1) con ti€p tuc tdng cho dén khi Iap lai trang thai can bang gilra cac luc F; va F»,
theo do, Iuu lugng qua van tdng 1én d€ duy tri tdc dd co cdu chdp hanh, ton that AP
dudc tra lai gia tri ban dau khéng doi.

Ngugc lai, néu ap suat dau ra (Ps) tut xubng (t6c d6 co cau chdp hanh c6 xu hudng
tang), chénh léch ap suat AP tang, két qua la luc F, < F; dan dén van tu chinh (1)
dong bét lai cho dén khi 1ap lai cdn bang Fi- F;

Theo nguyén tac lam viéc trén, luu lugng chuyén qua van nay dugc gilr on dinh
va vi vay van t6c cla cac cd cdu chdp hanh sé dugc 6n dinh khi tai trong clia ching
thay ddi — ta co b4 én téc

Ky hiéu clia van 6n téc trén s do hé théng thay luc cho trén hinh 5.41

Wan ty chinh
A
P -*-\-I' — -.-:'.
ek T =
Ky higu ngan
trén sor do
P
P ‘Van digu chinh Hinh 5.41
Ky hidu ddy diitrén so 4 1w lueng
Minh hoa Hé thdng ('ng dung van 8n t6c ( Hinh 5.42a,b)
. F _ F=0
CQcy=3lmin Clen=3lfmin
py = 40 bar p, = Sbar
AN AN
- ..:_\ J ¢ _r N *
Ap =104 bar A Ap = 139bar A
A 1 AD
"\E/’ J—{’ \\3/ %‘{’
p, = 144 bar - p, = 144 bar P
Ap =|& bar F Ap =|4 bar
i N
N N
., > 1l
b, = 148 bar A B p, = 148 bar~, 9
=X =X
i -
e Pl |1
) S
&) .
Ny i p
A p = 150 bar [ i
p = 150 bar i W‘ﬂ Lurong dit ch _ ".,-")j:'ﬂ'.'
" VY van tran A " O=Timin:
‘ T Q=7 l{fmin; P=150bar P=180har
IJ_I Q,= 101/min

Q,=101/min

a) H& théng 1am viéc c6 ti b) Hé théng lam viéc khdng tai

Hinh 5.42 a,b HT thuy luc (ng dung van &n t&c
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5.9 Co cidu chap hanh

5.9.1 Cdc xilanh thuy luc

Trong hé théng thay luc, ngudi ta cling st dung hai loai xilanh cg ban:
- Xilanh tac dung daon (Single- acting cylinder)
- Xilanh tac dung kép (Double- acting cylinder)

1. Xilanh tdc dung don (hinh 5.43)

Xilanh tac dung don thuc hién bién d6i ndng lugng thay luc thanh ¢ ndng chi
cho mot chiéu, chiéu ngudc lai: do luc tir bén ngoai hodc 10 xo phan hoi cla nd. Xilanh
tac dung don thudng dudc st dung lam cg cau nang, ban nang, ban kep...
|1 -Lz |3 |a |5 |c. |?

Hinh 5.43
1 Gid I8p rép 5 @ dd can piston
2 Vit thing khi 6 B&m kin can piston
3 C&n piston 7 Bém baoe quan

4 Thanh xilanh

2. Xilanh tac dung kép ( xem bang)

Bang 5.2
TEén goi MG ta Mguyén |y cdu tao Ky hiéu ban vé
Xilanh ty lé F"é”
vi Sz tich piston
2:1
Dién tich nén

Xilanh | nhy nhau -->
dongbd | tac do ra vao
bang nhau

ilanh

co dém
giam

chan

Hilanh
[Gng

nhau

khuéch dai
ap suat

Xilanh Kich thu'dc nha
cdng oo luc ldn

Cac phuang trinh thudng dung trong tinh toan Iua chon cac xilanh:
- Toc do truyén dong: v= Q/A [m/s]
- Luctacdung F = P.A. n [N]
- Heé s6 ty I€ dién tich piston @ = Ay/Ap
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Trong do: n 13 hiéu sudt tdng hgp cla piston ( 0,85 — 0,95); A,: dién tich piston phia
khéng cd can va A~ phia cd can piston.

5.9.2 Bdng co thuy luc

Céac ddng co thuy luc thudc vao nhdm cac phan tir chdp hanh, ching bién déi néng
lugng thay luc thanh co ndng va tao nén chuyén dong quay hodc xoay l&c — ddi vdi
cac dong ca han ché géc quay). Ciing nhu cac xi lanh thuy luc, cac dong cg thuy luc
cling dugc diéu khién bang cac van diéu khién dao chiéu.

Dong ca thuy luc cling cé nguyén ly cdu tao va cac thdng s tuong tu bam thay Iuc, vi
du vé mot dong cd thuy luc kiéu banh rang ti€p xic ngoai dugc biéu dién trén hinh
5.44a,b.

Biéng co quay hai chiéu |

£6ng co quay m ot chidu Ct):

S B Truc déng co

a) Nguén |y cdu tao a) Ky hiéu trén sc do
Hinh 5.44
Cac phuang trinh dung trong tinh toan:
p= M/v; Q= n.v;

trong d6:  p: ap suat[ Pa]
M : m6 men [Nm]
v : thé tich hanh trinh [cm?]
Q : Luu lugng
n : Toc do quay [r.p.m- revolutions per minute] hay [1/min]
Cong suat cd trén truc dong ca: P= M.w [w] vGi w la toc do goc [rad/s] hay[1/s]

MOt dong cd thuy luc cia hang Festo cho trén hinh 5.45

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

Design Orbit
Geometric displacement 8.2 cm?
Max. permissible pressure
Hinh 5.45 inreturn line Pamax & MPa (50 bar)
Max. rotary speedn,, 1950 min?
Output shaft with spring @16 x 28, A5 x5 DIN 6885
Operating pressure p & MPa (60 bar)
Max. permissible pressurep.,. 12 MPa (120 bar)

Kim chi thi

5.10 Cac dung cu do luong:
5.10.1 Dung cu do ap suat = @H

Ky hiéu trén so do

1. Dung cu do ap suédt ki€éu &ng dan hoi. :
Phan I6n cac dung cu do ap suat trong hé thong thuy b
luc déu st dung dung cu do ap suat dua trén nguyén Hinh 5.46
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tac 6ng dan hoi (hinh 5.46).
Nguyén ly lam viéc: Khi dong thuy luc cé ap suat P dugc
dua vao 6ng dan hdi, ap luc tac dung lam gidan 6ng kéo kim
chi thi quay mot gdc ty I€ véi gia tri dp suat can do.
Dung cu loai nay c6 thé do ap suét I6n ( >100bar)

2. Dung cu do ap suét ki€u mang dan hdi. Trong dung cu nay, 6ng dan hoi dudc
thay bdng mang dan hoi. Loai dung cu nay dugc dung do ap suat nhd (<25bar)

3. Dung cu do &p suét ki€u piston
Piston tac dung mot phia vdi 10 xo phan khang. Khi ap luc cia dong thuy luc lam dich
chuyén piston can bang vdi luc dan hoi cua 16 xo - vi tri cta piston dugc xac dinh qua
moOt cd cau chi thi ty 1€ vdi ap suat can do.

4. Sensor ap suat:
Cac sensor do ap suat chat long hién nay hau nhu cau tao dua trén hiéu (ng ap dién -
luc tdc dung lam thay dGi trd khang clia phan t&r dp dién. Thong qua mot cau can bang,
dién &p trén dudng chéo cua cau thay doi ty 1& véi ap suat can do. Bang phuong phap
X ly két qua do khac nhau, ta cé tin hiéu ra cta sensor la dang s6 hay tuang tu.

5.10.2 Dung cu do luu luong — T e —

@ : R0 (e
11 - | i

A
Ky hiéu trén so do

AL
]
'|| | II | 'II RIRN *
seesls '.u -

Mén cd dinh

Piston Thang do

Hinh 5.47

1. Ong do luu lugng kiéu piston. Dung cu 1& mot 8ng dudc ghép ndi tiép vao dudng
ong can do luu lugng dong chay lién tuc.
Cac bo phan cg ban gébm: ndn cd dinh, piston, 16 xo phan khang va thang do (hinh
5.47).
Nguyén ly lam viéc: khi dong thuy luc chady qua, piston bj day vé
phia nén 10 xo phan khang, khe hg
gitra piston va non c6 dinh s& md rong ti€t dién cho dén khi co su’ can bang luc tur phia
piston va luc phan héi 10 xo. Gia tri luu lugng phu thudc vao do chénh Iéch ap suat tai
khe hd va hanh trinh cua piston. Vi tri ctia piston phan anh qua thang do xac dinh gia
tri luu lugng can do. Sai s6 cua dung cu thudng dén 4%.

2. Ong do luu lugng kiéu tua bin
Dong thuy luc tdc dung lén canh tua bin
(hinh 5.48) lam cho tua bin quay. T6c do
quay cua tua bin phan anh gia tri luu lugng
chay qua dudng 8ng. Ngudi ta c6 thé dung
mot dau do cdm (’ng dién tir d€ xac dinh
sO canh tua bin quét qua dau do trong mét
khoang thai gian thuc. Tuc la xac dinh toc do
quay cuia tua bin dé thiét 1ap tdc do dong chay va Hinh 5.48
suy ra luu lugng can do.

Xac dinh toc do
bang cam drng

[]
2 \

|

=
==

|
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3. Sensor luu lugng , ky hiéu trén sg do thay luc dugc mo ta trén

hinh 5.49.

q Hydraulic n Tacho- \Y Universal-
— " motor [ ™| generator display

Y

Nguyén tac lam viéc dua trén viéc do t6c do quay cula truc

q

(b:%

Bién soan: ThS. Nguyén Phuc Bdo

L4

)

e

dbng cd thuy luc( bdng may phat téc hay encoder) trong quan hé n ~ . Bang bd

chuyén d6i hién thi d& c6 hé don vi lit/phut [I/min].

5.11 Cac thi nghiém xac dinh dac tinh cac phan tu

5.11.1 Thi nghiém dac tinh cua bom thuy luc 0Z2
MOt trong nhitng ddc tinh quan trong cua

bom la quan hé luu lugng va ap suat Q=f(P)

Sa do6 hé thong lam thi nghiém cho trén

hinh 5.50 thuc hién cho mét bom cé ap suat

cuc dai cho phép la 60 bar va dugc bao vé

bang van an toan.

Cac budc thuc hién:

B1: M& toan bd van chin 1V o
B2: Khdi dong bam

B3: Dong tir tr van 1V dé cd ap sudt theo

gia tri luu lugng tudng Ung trén luu lugng todn
ké 1S. Két qua thi nghiém ghi trong bang 60bar

|
|
cac gia tri da chon (doc trén OZ2) vadoc .. - i
|
|

5.4 va do thi tuong (ing trén hinh 5.51

Bang 5.4
| System pressure p | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | bar
| Flow rate g |2.33|2.31|2.29|2.25 226 224|2.22|2.23| min
a &
3.0

min _)‘_____*'_‘_ﬂ—-———x—-___h___

20—

1.0—

0 10 20 30

40 bar 50 p

Hinh 5.51 D0 thi dac tinh Q=f(P) cGa bdm
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Pac tinh Q= f(P) dudc xét doan tuyen tinh. Khi ap suat cang cao thi luu lugng cang
giam, tdc la Ierng rd ri vé thé tich cang I8n. Tuong (ing tai mdi diém c6 mot gia tri
hiéu sudt danh gia ty 1€ ro ri trong bdm ( xem muc 5.4)

5.11.2 Thi nghiém quan hé ap suat va luu luong qua van gidi han dp suét

DE danh gia chat lugng mét van gidi han ap sudt, ngudi ta lam thi nghiém trén hé
thong cho trén hinh 5.46

Cac budc tién hanh:

B1: DAng hoan toan van chan 1V1; diéu chinh |6 xo d€ van gidi han 1V2 m& sém nhét.
B2: Kh@i dong bom

B3: Diéu chinh dong tir ttr van 1V2 va theo ddi ap suét hé thong trén OZ2 cho dén khi dat 50bar.
B4: M3 hoan toan van chan 1V1

, N, N s .y . W1
B5: Bdong tu tu van 1V1 dé co cac gia tri >
ap suat mong mudn (theo doi trén 0Z2) -
cung vdi cac gia tri luu lugng tucng
ung doc trén luu lugng ké 1S
Cac s6 liéu ghi vao bang 5.5 rop y Systempressure
\ A . v n N 1 bAoA )y =3 i+ | y }
Va db thi tucng (rng cho trén hinh [vaid ] VY Tenaton vave 1v1
5.53 } T closed)
[oz2] (" ——
q Measured
value
'_E qin
Fmin
p & Pump safety valve
Dmay = 50 bar (6 MPa) =
Maximum pressure T T T T T —]
50 -: Q |
bar ir'\ F |
b . "."‘.'u"\".' ]
45 — ing p = !
Qpening pressure | | \\rjEIZO\,:h |
|I
40 —| Hinh 5.52 Xac dinh Q=f(P) cua van gidi han ap suat
35 —
30 | | | T
0 0.5 1 1.5 2 = 25 g
Hinh 5.53 Dac tinh cia mot van gidi han a.s
Bang 5.5
Working pressure p | 35 | 40 | 425 | 45 | 475 | 50 | bar |
Flow rate q | o | o [ o |02 |17 ]215] tmn |
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Cha y: Do d6 nhay cta van, luu lugng thoat qua van bat dau ngay tir khi ap suét tang
dén gia tri xap xi 45 bar cho dén 50 bar thi hau nhu Iuu lugng dugc phan nhanh hoan
toan. Khong thé cé luu lugng qua van nay tai xap xi 60 bar vi tai gia tri nay, van an

toan da phan nhanh bao vé bam.
5.11.3 Thi nghiém xac dinh tén thét ap
Sudt trén cac phén tur didu khién thuy
lre.

Sd d6 mach thi nghiém cho trén hinh
5.54

Cac budc thuc hién:

B1: Chon gia tri gidi han cho van OV1
bang van chan OV3.

B2:Md& hoan toan van chan OV3; thay
[an lugt cac van 1V1 — 1V4 vao vi tri 6
trong va cho chdng md hoan toan.

B3: Diéu chinh mot gia tri luu lugng cho
van 6n dinh luu lugng OV2 dé phuc vu
cho thi nghiém xac dinh tdn that ap suat
AP trén cac van. Vi du chon gia tri luu
lugng Q=2 I/min cho van 6n dinh

bang viéc theo ddi Iuu lugng ké 1S

B3: Ung véi mdi van (1V1-1V4), doc
Cac gia tri ap suat tuang Uing trén cac
dong ho 0Z3; 0z4

AP = Poz3 - Pozs

Két qua thi nghiém cho mét s cac

phan tu thay luc ctia hang Festo ghi
trong bang 5.6

i
[z &)

Ap

]
2 O— E-] M i,
T
E b
S |
I i -
LT O= | |
[ I ol ¥

Bang 56 Hinh 5.54 Xac dinh ton thét a.s trén van

q Poz3 Doz Ap
Van Ymin har bar bar
2 46 25 2.1

1V4
1 19 1.0 0.9
2 43 25 1.8

13
1 19 12 07
- 2 40 25 15
P—=A 1 19 12 0.7
. 2 4.3 25 1.8

P_=A

1 18 1.1 0.7
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5.11.4 Tinh toan thong sé lam viéc cua co’ cau chdp hanh
1. Mot s6'tinh toan cho Xi lanh

[122] Cm ]
= @
— |
Al I
|
T: >< W
\ : F |T
System
pressure
o p =50 bar
0Z3 | (N J——1 - |5 MPa)
o e ! : ‘
o) § [ov-{] |
|
\/ :T; e !
z1]| ~—~ | ] 1
} W, |
Ir_\_\ ._|T5_|
Pump ! "'.-x-"'.,, =
safety valve |’ UG h,q:(M\ |
Prax=60bar ;] A\ 4 |
(6 MPa) ||_ IIIIIII T_ IIIIIII |_,

Hinh 5.55

Mot hé théng dugc md ta trén hinh 5.55 phuc vu déng md 1ap cia mét 10 nung. Lap va
cac bd phan kem theo lam tai cho xi lanh c6 khéi lugng 9 kg.
Gia sUr da Iua chon cac phan tur:
- Xi lanh tac dung mdt phia — khdng can 16 xo phan hdi, diéu khién bang van 3/2
hodc 4/2 lam viéc nhu van 3/2 — diéu khién bang tay. Cac thdng s& cla xi lanh:
Ap=2 cm?; Do dai can piston L=200 mm.
- B6 ngudn thay luc, bao vé bang van an toan, Pmax=60 bar; bom c6 Q=2 I/phit
- Van gi6i han ap suét khi van diéu khién 1V khda: P= 50 bar
- Van mot chiéu bao vé bam OV1, c6 ap suat mé P=1 bar
- Cac dong ho chi thi ap suat (0Z1; 0Z2; 0Z3 va 1Z1)
Gia thiét luu lugng khéng d6i; 1Z1 chi: khi ndng 8 bar, khi ha 0 bar, hay tinh:
To6c do nang cua xi lanh (vy),
Thdi gian nang hét hanh trinh (ty)
Ap suat gay nén bdi tai trong (Pr)
Tré luc
Diéu kién nang tai trong
Giai:
5 I 2000cm’

n an A ; m
*) Toc d6 nang: vN:%: 23;9: 26(:(:;2 :0.17?
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*) Théi gian: t, =i= 200mm _ 0.2m =1.2s

Woo017™ g17™
S S

*) Ap suét tai: P, _Fe _ 90N2 = 45l2 = 4.5bar
A, 2cm cm
*) Trd luc = Ap sudt khi nang — Ap sudt tai = 8 bar — 4.5 bar = 3.5 bar
*) Diéu kién dé€ nang tai 1a : Ap sudt d6i luc ( back pressure) phai nho hon dang ké so
V@i trd luc. Phan I6n cac trudng hgp, khi nang tai trong, ap suat doi luc dua vé ap suat
bé ch(ra.
2. Mot s tinh todn cho déng co' thuy luc
Cac phuang trinh dung trong tinh toan:
p= M/v; Q= n.v;
trong do: p : ap suat [ Pa]
M : m6 men [Nm]
v : thé tich hanh trinh [cm?]
Q : Luu lugng
n : Toc d6 quay [r.p.m- revolutions per minute] hay [1/min]
Cong suat cd trén truc dong cc: P=M.w [w] v3i w la tdc dd goc [rad/s] hay[l/s]
Vi du cho trén hinh 5.56. Cudn dugng dng mém dan dau/x&ng clia mot xe xitec
dugc truyén dong b&ng mdt dong cd thuy Iuc. Ong dan dugc tdi ra, dirng khi du do dai
can thiét hodc cudn lai. Ngoai ra, toc d6 thuc hién cling can phai dugc diéu chinh thich
hgp. P& thuc hién chiic ndng dé, mach hé thong thuay luc can cé nhu hinh 5.56
Nhu vay: Van 4/3 (1V) cé vi tri gilta xa tai may bam, cac vi tri con lai phuc vu
dao chiéu dong cd. Van OV tiét luu hai chiéu - dat chinh téc d6 dong cd. Cac dung cu
do ap suat, luu lugng can cho do ludng, khao sat va hiéu chinh khi bao tri.

45—‘

SO—

AL

Hinh 5.56

97



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

Bién soan: ThS. Nguyén Phuc Bdo

Ngugi ta ti€n hanh thi nghiém quan hé luu lugng va téc d6 cia dong ca. Két qua
tham khao bang 5.7 va d6 thi hinh 5.57
Cac budc tién hanh:

B1: Van 4/3 dua Vvé trang thai trung gian; khdi dong bom; diéu chinh van tiét luu va
theo ddi, ghi gia tri luu lugng tir luu lugng ké.

B2: chon mét chiéu quay cho déng cd bang van 4/3; dém s6 vong quay cua dong co,
dung dong ho bam giay theo doi thdi gian

Bang a7
Flow rate q Time for Speed
20 revolutions
(I/min) t(s) n {rpm)
0.5 17.5 68.6
1.0 9.5 126.3
1.5 6.3 190.4
20 4.8 250
Max. 43 279

NéEu Ung vdi luu lugng cung cap cho dong ca ( vi du
Bang 1.5 I/min) va do dudc ap suét tuong (ng & dau vao cla dong ca ( vi du 45 bar-

bang dung cu 0Z2) thi:

- Cong suat dua ra dau truc dong cg, ki hiéu Py la:
-3 443
B, = Py Gy =45.10° % 1510
m
- M6 men dong cc dua ra truc:
P, P,.60 112,560

M. =M _

(0]

270 27.190,4

=112,5[W]

5,6[Nm]

" A

300—

rmm -

200—

100 —

1,0

Hinh 5.57
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5.12 Thiét ké so do hé thong thuy luc
5.12.1 Hé théng diéu khién tudn tu ung dung cac van gidi han ap suét.
1. Thiét bi khoan chi tiét.

Time
| | L1
Step
12 3 4 s&a 7 8 8 10
van 4/3 11 a £
o A
b |

Xilanhkep | 1A 1 ( K

0
Van gié han
:5|'r_1 suat 2V1 130 bar
° D
Xilanh &n dao| 2 | 1 d ¢
0 \
Van giot an
ap sudt V2 130 bar
o
a) b)

Hinh 5.58: a) M ta cdng nghé; b) Biéu d6 hanh trinh budc

I==; |
| 271
©— o
L 2 —_—
) A
19 =]
“
{_\aﬂvﬁ
13

v A} X o
| B
P

LI
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2. Thiét bi 13p rap chi tiét.

Tén phén

van43 [1v1| a [

Xilanh |11 1

van gi&i han
ép suat - 1V4 |20 bar

Béngco | M 1

Xilanh 1A2 1

Van gi&i han
ap suét|1v2(30 bar

S AN

{3 MPa)
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5.12.2 Hé thong su’ dung bd phan phdi luu luong

5.12.3 Hé théng su’ dung van én toc.

Time
1 1 1 1 1 1 1 1 1 1 1 1 1 1
Step
Phan tr | Ki higu [Tin hiéy 1 2 3 4
Xilanh| 1A 1
e
0 =
Van 4/2 diéu V1 1 Le \
khién bang tay
0 b—x
Céngtac
hanhtrinh 22| 1S | 1
0

[m]

A
U

Uik

o
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A R
::g .
i
H H [18]
A P

TV
<
Caa
o
=

y.
3

—
A X1 |

o —
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