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MON HOC:KY THUAT THUY LUC VA KHi NEN.
NguGi bién soan:Ths.Phung chan Thanh
B mon Ché tao may, Khoa ca khi.
(Chuong trinh giang day cho 16p ky su tai ndng ).

_I_

CAG ONG DUNG

MAY EP THUY
LUC
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GIOI THIEU MON HOC.

MON HQC KY THUAT THUY LUC VA KHI NEN
( FLUID POWER )
Ffluid power = Hydraulic power + Pneumatic.
-Hydraulic power: Truyén dong thuy lue
-Pneumatic Truyen dong khi nen
I. Noi dung mén hoc:Trinh bay kién thirc co ban vé cac
phan twr, linh kién, thiét bi thuy lwe va khi nén.
Phwong phap tinh toan,thiét ké cac mach thuy luc
,khi nén co ban.
Mén hoc gom c6 3 phan ca ly thuyét va thi nghiém
thuc hanh.:
-Phan I: Truyén dong thuy luc (Iy thuyét).
-Phan II: Truyén ddng khi nén (ly thuyét).
-Phan thi nghiém thwe hanh :Tai phong thi
nghiém.
IL.Yéu ciu: Hoan thanh phan thi nghiém la diéu kién
tién quyét dé dwoc du thi cudi hoc ky.
II1.Tai liéu tham khao:
1.MICHAEL J.PINCHES — JOHN.ASHBY.
POWER HYDRAULICS.
2.KHI NEN. Dijch gia Phan Pinh Huén, dich tir
nguyén ban tiéng Phap .Trung tim bao duéng
cong nghlep
3. Nguyen Ngoc Can.Truyén djng dau ¢ép trong may
cit Kim loai. Pai hoc Bach khoa TP.H6 Chi Minh.
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CAG ONG DUNG
MAY EP THUY
LUC

CAG ONG DUNG QU4 HEATHORIG
NIEA KHIEA THUY LEC
THIET BI NGOAM

+
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PHAN I: TRUYEN DONG THUY LUC.
CHUO'N Gl1:
PAI CUONG VE TRUYEN PONG THUY LUC
(INTRODUCTION)

1.1.Cac nguyen ly thuy lye.

1.1.1.CAc tinh chat ciia luu chat.

1-Ty trong cua chat long thay doi rat it khi
thay doi ap suat va nhiét do nén co6 thé coi

la khong bi nén.
2-D0 nhat la thong so lam viéc rat quan
trong:
-D0 nhdt dong lwe: ki hiéu n, don vi
la:Poado P
1p = LNs
10 m’
-D§ nhdot dong:Kky hi¢u : v
Vi : y =1
y
Thi nguyén l1a : m? Goi: 10 M 13 sthe

ky hiéu 12 St va 1/100 ciia Stoc l1a centl stoc ky
hi€u la : ¢St.
1.1.2.C4c hé thong don vi dung trong thuy lwec.
-Hé mét:Pon vi co s¢ : mét,kg ,sec.
-Hé Anh: foot,pound,second
-Hé¢ SI: meét,Newton,sec.
-Khéi lwong : 1 kg = 2.2 Ib(hay 1 1b = 0.456 kg)-
(pound mass)
-Lwec : (pound force) : 1 Ibf =4.45 N.
-Congsuiat: 1hp= 7457 W.

1.1.3. Ap suat ciia chat 16ng :
-Ap suat thuy tinh Hinh 1.1
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Hinh 1.1. Ap sudt thity tinh

- Pinh luat Pascal: Ap suit bang Lwc/ dién tich:

Hinh 1.1b
W _F

a

-Cong sinh ra: Cong = W.L =p.A.L.

>

-Cot ap tinh: Bang tich ty trong chat 16ng va
chiéu cao ¢4t chat Iéng: p.= w.h.
Bai tap 1.1.(trang 5).
Cira hut ciia bom dit thap hon mét thoang ciia bé chira
0.6m .Biét ty trong ciia dau la 0.86 ,X4c dinh cdt ap tinh
tai cura hut cua bom ?
Bai gidi :
Ap dung cong thic: p,=w.h
p: =0.86.1000.0.6 =516 kg/m’
=0.0516 kg/cm’
=0.0506 bar.(Chu y 1kg/cm’ =0.981 bar)
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Force F 1
l Load W Force F 1
A ]
{ L b wa— 4\ Pivot |
—Y Area a
t I L d . A .
Load ram v Pumping ! J !

ram

Figure 1.1 Hydraulic force transmission.

Hinh 1.1b.

1.1.4.Dong lwu chat.  Hinh 1.2
.Chiéu dong chay: T noi ¢ ap suat cao dén

noi

ap suat thap.

.Ton hao ap suat trong dwong ong:Phu thudc
vao s6 Rayndl : R, :%103 VO :

V (m/s), D(mm), ¢ : do nhét dong (cst).

1.Chay tang (steamline flow): Re <2300

a.Ti 1¢ thuén véi L,d cia ong.

b.Ti 1€ thuan véi luu lwgng Q

c.Khong phu thudc vao ap suat

d.Khong phu thudc d6 nham thanh ong.

e.Phu thudc rat nhiéu vao do nhét ciia
chat long ,d nhét phu thudc vao nhiét
do.

2-Chay roi(turbulent flow): Re > 2300

a.Ti 1¢ thuén véi L,d ciia ong.

b.Ti 1€ bac hai véi luu lwgng Q

c.Khong phu thudcvao ap suat

d Phu thudc rat nhiéu vao dp nham
thanh 6ng.

e.Khong thudc vao do nhét ciia chit 16ng
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Pressure drop per meter
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Length of pipe / / rbU/E/
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/ / Various pipe bores
Yy /4 %
“ 0 /
Oy, .
/ / / Increasing
; pipe bore

Flow rate (liters/min)

Figure 1.2 Relationship between pressure drop and flow rate in various pipe bores.

Hinh 1.2 : Quan h¢ giira ton that ap suat va lwu lwong

Bai tap 1.2.(Trang 7)
T inh toan d wong kinh 6ng hut va ong
day ctia bom c6 luu lwong 401/ph,vén toc 16n nhit ¢ ira
hit 13 1.2 m/s, ¢ ira d ay 1a 3.5 m/s.
-Luuluwgng: Q= A.v
-Két qua tinh ra : d,= 26.6 mm va dq = 15.6mm,phai
lam tron va lfiy theo tiéu chuan :d, = 29mm,d; = 20mm.
1.1.5.Cong va cong suat thuy luc.
1.Cong thuy luc:
Cong = Lwc x Quéang duwong =Ap suat x thé tich.
Cong = p.A.L =p.V.
2.Cong suat:
Cong suit =Ap suat x lwu lrgng.

PP yw
600

Bai tap 1.3.( trang 9)
Mt bom c¢6 Iwu lwgng 12 Uph, 1am viée véi ap suat 200
bar.
1.Hay tinh cdng suat thuy lwc ciia bom.
2.Cho biét hiéu suat chung ciia bom 1a 60%,hiy xac
dinh cong suit dong co dién quay bom?
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1.2.Cac loai mach thuy lwc(Hydraulic circuitd):

Hinh 1.3
1.Mach thuy luc ho (Open-circuit
transmission)
2.Mach thuy lwe kin(Closed-circuit
transmission)

Circuit ouvert Circuit fermé

- ﬁ

l L]

Distribution

|

!

I

!

t
oe
8

® Bloc d'échange
lkcluur d'huile —‘

Hinh 1.3.Cac loai mach thuy luc

RufnulrmcntT
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3.So do diit bom( Hinh 1.4)

B Pompe 1 au-dessus du réservoir

Hinh.1.4.So @6 dit bom

Hinh.1.5.Bé dau

1.3. Ky hiéu tiéu chuan hoa cac linh Kkién ciia hé thong
thuy luc (hydraulic symbols).
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CHUONG 2: ’ ?
BOM TRONG HE THONG THUY LUC
(PUMPS).

2.1 PHAN LOAI BOM (TYPES OF PUMP)
Trong hé thong thuy lyc bom cung cap cho chat
long mot ap suat can thiét dé khic phuc cac tro luc va
mot luu lwgng yéu ciu dé dam bio toc do lam viéc.Co
hai nhom bom chinh:
1-Nhom bom dong hoc hay con goi la bom canh
dan(non-positive displacement):
Hinh 2.1.

Flow

Inlet through ——\
0 Maximum

Om]e[ I z /@ Impeller blades
) Pressure

Figure 2.1 Centrifugal pump. (a) Diagrammatic section. (b) Flow/pressure characteristics.

Fig. 4.21. Type K centrifugal pump with discharge nozzle facing upwards,
External view

Hinh 2.1.Bom dong hoc
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Hinh2.1b. Bom ly tam

11
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Fig. 7.1. Single-stage vertical-shaft
axial-flow pump

Hinh 2.1¢c,Bom hwdng truc

Fig. 7.2. Impeller of pump OII3-110

Hinh 2.1d.Canh bom hwéng truc

12
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2-Nhém bom thé tich(positive displacement).

Chu y dwong dac tinh cua 2 nhom .
Ta chi quan tim dén nhém bom thé tich.
Khao sat 1 bom piston don :
Hinh 2.2 .

D I]'» Delivery

np rev/min

Y

Diameter d

@

Figure 2.2 Fixed positive displacement pump.

Cac thong so lam viéc cua bom:

a.Luu lwong riéng cua bom: D, [cm’/vong)
b.Luu lwgng ly thuyét : Q¢ [lit/phut]
c.Luu lwgng thuce té cua bom: Q, [lit/phut]

d.Hiéu suat thé tich cia bom: p1n, %

p

P77, D.xn.
e.Hiéu suat mdé men xoin : pne %
ot
p

f.Hiéu suat chung ciia bom: pn, %
Py, =Py )x(P7.)

: éf Suction



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com 14
Bai tap 2.1: (Example 2.1) - Trang 17.

Mjt bom c6 Dp=0.14 cm’/v quay n,=1440 v/ph, 4p suat
lam viéc 150 bar.Hi €u suit thé tich 0.9,hi ¢ ¢u suit chung
0.8.

1.Hay xac dinh luwu lwong thyc cua bom.

2.Cong suit vao trén truc bom.

3.M6 men xoin trén truc bom.

Bai tap 2.2: Trang 18.

M ot bom thé tich c6 luwu lwong 1 Uph . trit vao mdt ong
c6 thé tich 12 11it.

Néu cudi ong bi chiin dot ngdt .Hay tinh ap su at ting
Ieén sau 1 giay?

Cho biét mo dun dan hoi cia daula B =20.000 bar.

Xuy ra: A = B‘VAV .Tinh ra 333 bar.

Nhan xét.
2.1.1.Bom quay.
Cac loai bom quay(Rotary pumps) gom:
1.Bom banh rang an khop ngoai.
H inh 2.3: Bom banh rang

Crescent shaped

Theoretical
" cman

Actual

|
0 Maximum
Pressure

Figure 2.3 (a) External gear pump. (b) Internal gear pump. (c) Flow/pressure characteristics.
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Hinh2.3.Bom banh rang

Bom banh rang an khdp ngoai

2.Bom banh rang an khép trong.
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Bom banh rang trong

Hinh2.4:Gerotor pump.

Nichols Portland Division of Parker Hannifin Corporation

Figure 2.4 Gerotor pump

H inh2.4:Gerotor pump.

Bom banh rang cho ap suﬁqt cung cap 200 bar,
loai chinh xac co thé dén 300 bar.
3.Bom canh gat.

16
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Eccentric casing Vanes Suction port
\ - ROIOF J.l.l
Rotauon
lEccenmcnty

— T R e — A

Inlet W AT st — —— Qutler

port ]- ;u;[wt ‘ L V“U

--\

(a
) (b) Dehverv nort

joie

Figure 2.5 (a) Simple vane pump. (b) Balanced vane pump.

Hinh 2.5: Bom canh gat
-Bom canh gat don (simple vane pump): Ap suit
cung cz‘ip: 70 bar.
-Bom canh gat kép(balanced vane pump): Ap
suat : 175 bar.
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91 9.2




Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com 19
2.1.2.Bom piston(Reciprocating pumps).

Co 3 loai bom piston: Bom piston doc truc,bom
piston hwéng kinh va bom kicu day .
Piic diém chung: Nhém bom nay cho ap suat lam
viéc cao hon nhém bom quay do viéc ché tao dat do
chinh xac cao,d¢ kin Kkhit cao.
1.Bom piston doc truc.(Axial piston pump).
Hinh 2.6 va hinh 2.7

Pump body

Valve plate
/ .

Swash plate (non-rotating)

Shoe plate (rotating)

Pistons

CINY

\/

[
Valve plate (kidney

Piston block l—", port plate)
(rotating) A view on AA’
Valve plate
(a). (non-rotating)

Pump displacement | (®

e

0 Swash plate angle

® Reverse flow | ©

Figure 2.6 Principle of axial piston pump. (a) Section. (b) Characteristics.



20
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Volvo Hydraulics Ltd

Figure 2.7 Fixed displacement bent axis piston pump/motor.
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doc. Rexroth

Hinh 2.7a.b

- Ap suit 1am viéc: p=350-700 bar(Thwong p=350-400
bar)

-Qp: 200-3500 I/phiit.

2 3 456 78 910

Hinh 2.7¢
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2.Bom piston huwong kinh (Radial piston pump).
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Hé thong bom- ddng co di€n

Hinh.2.8. va hinh2.8b

Bearing housing Eccentric bearing
\\ m / End bearing
Gland plate \ = spacer
\ End bearing

Valve body Ball .
thrust bearing \

/?,_\ // \\’:«”sh:‘r o Spring Oil seal N\
/I m SPring qupport  Back up. N\ __

| Circlip ring

Pump body
P

Thrust spacer
(outer)

Thrust bearing

Valve cap 1‘

&
o= / il
Washer valve séath \ Shaft circlip

\ Circlip —
\ Side bearing

&
Suction valve vbearinz
) / spacer
Piston \@ >

Thrust spacer
(inner)

assemoly

Spring
\,

Pin
Cylinder \
cap \ Y

T\
Ball

Vent screw

Valve seat
Copper washer
o .
Bali / ]
Spring W
Valve body
Discharge valve

Oilgear Towler Ltd

Figure 2.8 Radial piston pump.
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Hinh.2.8b

doc. M.C.O

Hinh 2.8 ¢
-Ap suat 1am viéc: p=350-750 bar va cao hon nira.
-Luu lwgng: Qp=200-1000 I/phut.
3.Bom piston day(Plunger pump).
Hinh 2.9.

Outlet valve Inlet valve

Drive shaft

Figure 2.9 Plunger pump.

-Ap suat : p=1000 bar.
-Luu lwgng: Qp = 6001/phut.



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com 25

2.1.3.Cac hé thong dic¢u khién bom c6 luu lrong riéng

thay doi(Variable-displacement pump- control
systems).

Phan nay dé cap dén cac bom cé lwu lwong riéng
diéu chinh dwoc.(Dp thay d6i ).

1.Kiéu diéu khién tro déng bing tay(Manual
servocontrol).
Hinh 2.10 va hinh 2.11.
Dung tay dé diéu khién van tro dong.

Manual

comrol lever
<__

Servo pilot pressure

/l [ [l
7;‘ T 4 a7 Swash plate
il
T Swash plate
pivot point
My
o '/PonA /PonB
1/ : . -
T
.\\J[

Servo
pressure
) — 4

Manual ——
control lever

5 ~

(b)

Figure 2.10 Manual servo control. (a) Diagrammatic section. (b) Symbol.
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Manual control Manual control
movement movement
Reverse flow 0 Flow
Minimum Fl
—] le— ow
(a) (b)—flow —

Figure 2.11 Manual servo characteristics curves. (a) Reversible flow pump. (b) Non-reversible

pump.

2.Diéu khién kiéu bu trir ap suit(Presure-
compensated control).

Stroke limiter

Hinh 2.12 va hinh 2.13.

Swash plate l

. GIIITIIIIIIIINIS %2
%ﬁ 77277 Z /A'I%

Adjustable pressure
| setting :

—
(Y]
~—

Figure 2.12

aystem 1 ure (b)
Pressure-compensated pump control. (a) Diagrammatic section. (b) Symbol.

- - ——
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Flow Pump compensator

. | settings

Maximum

—x~

| Relief valve
| setting

27

: Characteristic curve
t for pump with
B P minimum flow

\‘ setting

Pressure

Figure 2.13 Curves for pressure-compensated pump.

Dung mét van giéi han ap suit va mét xy lanh tac
dong don.

3.Piéu khién c6 cong suit khong ddi (Constant power
control).

Hinh 2.14, hinh 2.15 va hinh 2.16.

Systemn pressure Swash plate

(a)

(b)

Figure 2.14 Constant power control. (a) Diagrammatic. (b) Symbol.
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Flow

___ Maximum
pump delivery

| Relief valve
| setting
|

e
Q

Pressure

Figure 2.15 Flow pressure relationship with constant power control. At any point on the control
curve, power = pg = constant.

Flow )
Maximum pump
delivery

Compensator
setting

|
|
S G,

| Relief valve
| setting

(a)

(b) Pressure

Figure 2.16 Constant power control with pressure compensation. (a) Symbol. (b) Flow/pressure
characteristics.

4.Piéu khién c6 lru lwgng khong doi(Constant-flow
control).
Hinh 2.17.
Theo dinh luat Toricelli .

1 Damping orifice - ‘
A Minimum drive speed
r for constant flow
P4 == ) '
= i "
Control orifice )|( i
! 1
---4 Flow I
P T adjuster
i
i Control
I valve
A )

Pump drive speed
(@) i (b)

Figure 2.17 Constant flow control. (a) Symbol. (b) Relationship of flow to pump drive speed.
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2.1.4.Lya chon bom.
1. Cac thong s6 chinh khi lra chon bom thuy lwc.Trang 30.
2. Cac bang tiéu chuin :
- Bang2.1:Hé thong ap suat max cho cac ing dung.
-Bing 2.2: Pham vi ap suat va luu lwong clia mot
s0 loai bom.
- Bang 2.3:Hiéu suit ciia bom.

2.2.MACH BOM.
Co6 mdt s6 mach bom thwong dung trong hé thong
thuy luc:
1.Mach dung 1 bom c6 lru lwgng ¢6 dinh(Mach hé)
2.Mach két hop 1 bom c6 lwu lwong cd dinh va binh
tich ap(Mach ho).
3.Mach két hop nhiéu bom cé luu hrong co
dinh(Mach ho).
4.Mach chuyén ddi thuy tinh(Mach thuy lwc kin).
2.2.1.Mach dung 1 bom ¢6 lwu lwgng c6 dinh.
Hinh 2.18 va hinh 2.19.
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To system

Figure 2.18 Single fixed-displacement pump circuit.

Figure 2.19 Double-acting cylinder controlled by a four-port, three-position, spring-centered,
hand-operated directional control valve.

Chu y dén cac trwong hop tng dung c6 hiéu qua.
2.2.2.Mach két hop 1 bom lwu lrgng c6 dinh va binh
tich ap (acumulator).
Hinh 2.20.

To sysiem

Figure 2.20 Pump and accumulator circuit with electrical controls.
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Bai tap wng dung 2.3: Trang 37 So sanh hiéu qua
khi dung binh tich ap.
Mt xilanh 1am viéc theo chu ky ap su 4t va luu lwong
nhw: Hinh 2.21 va hinh 2.22 va hinh 2.23.
T inh to 4n c 6ng su at tiéu thu trong hai truong hop
diung bom c6 luwu lwong 6 dinh va hé thong c6 binh
tich ap.

Pressure 200F 1

S
100-_] U l
50k
25

! i1
03 3034 60
ol i Time (s)
Flow | : : i
i ! i
(!/min) 12 |
|
|
! 200 bar
{
| S
05 30 34 60 12 |/min
Time (s)
Figure 2.21 Pressure flow requirements. Figure 2.22

Pressure

(bar)
230
- W

ol 11 1
0s 30 34 60

Figure 2.23 Time (s)
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2.2.3.Mach c6 nhiéu bom(Multi-pump).

- Mach ¢6 3 b om:
Bai tap 2.4 -Hinh 2.24

Lg_‘ C

= ;L&
L§:l

Al B| C J—’
i [ ]
Pump Flow rate Solenoid Flow to motor
A 40 1/min a b ¢ ({fmin)
B 20 I/min
C 10 1/min 0 0 o0 0
0 0 1 10
Solenoid condition 8 : 0 20
De-energized = 0 t 0 (l) . _3;8
Energized =1 1 0 1 50
I 1 0 60
1 1 1 70

Figure 2.24

-Mach ¢6 2 bom : Hinh 2.15.
Bai tap 2.5

Unloader To system
valve Relief valve

e (to set the maximum

system pressure)

| SO

glow ———— —-— Pump A + Pump B
—e— —— Pump A only
Pressure prmm——y ——— - — Relief valve setting
! ]
] 1
]
--------- .: L = =« == ====- Unloader setting
Time 1

Figure 2.25 Dual-pump circuit with characteristics.

32
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2.2.4.Mach dung bom c6 luu lwgng riéng thay doi

dwoc.

2.3.DAN PONG CHO BOM.
-Dong co dién.
-Pjng co dot trong.
-Dong co khi nén.
-Dong co thuy luc.
Hinh 2.26.Mach giam tai cho bom bing van
thoat(Vent valve).

Vent valve

P
A
Two-stage relief valve

Figure 2.26 Pump unloading by venting the relief valve.

Hinh 2.27.Mach bom dung van thoat khong
khi.(airbleed valve).

Airbleed valve

Figure 2.27 Pump circuit with air bleed valve.

Hinh 2.28.Mach dung dong co’ khi nén.
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= | e B
| = -
L4 =3
C Pneumatic

pressure
regulator

—l

Figure 2.28 Pump circuit with air motor drive.

2.4 THIET KE MACH BOM.

(Pump circuit design stady).
Bai tap 2.6:Bai tap tap t6ng hop.
Dir lleu thiét ké: Hé thong thuy lwe cap dau béi 1 bom,
yeu cau c6 dwong dic tinh lam viéc vé luu heong va ap
suit nhw hinh 2.29. Thoi gian toan b chu ky 1a 30
gidy.Hé thong yéu cau lwu lwong mét nira chu ky,con ap
suat can thiét trong 2/3 chu ky.Sir dung dau khoang va
khong c6 yéu ciu gi dic biét. Vi cung dir liéu trén cé 4
giai phap dé thuc hién :

1.Dung 1 bom c6 hru lwgng c6 dinh.

2.Dung két hop 2 bom c6 luu lwong c6 dinh.
3.Dung mach cé két hop véi binh tich ap.
4.Dung mach bom cé bu trir 4p suit.
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Flow (l/min)
25+ 25 1/min
20 20 i/min
15¢
R s e -—-Cycle average
101 flow rate =
10.83 l/min
5 -
0 v ;
5 10 15 20 25 30
Time (s)
Load induced
pressure (bar)
I /_' 150 bar
100 100 bar
50
0 . .
5 i0 is5 20 25 30
Time (s)

Figure 2.29 Data for designing a pump circuit.

l Alternative filter position

S
- -—
“ !’

To system
Ea :

165 bar

Figure 2.31 Double pump circuit.
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207 bar
Accumulator isolating valve
0
PS
To system H v
230 bar
e |
— H
Accumulator
bleed |l
valve
(a)
Energy (kW) e Energy required
7k
6l 6.25kw  eeeee Energy supplied
St Energy
____________________________ 3.54 kW _nerey to pump .
Al (neglecting pump unloading)

N
5k 33k
2F

(b) Time (s)
Figure 2.36 (a) Accumulator circuit. (b) Energy analysis.

A To system

O Valve to prevent reverse flow

Quick acting DU
R.V. I !

Figure 2.37 Circuit of power pack using a pressure-compensated pump.
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CHUONG III: VAN THUY LUC
(HYDRAULIC VALVE).

Trong mach van thuy lwc niam giira bom va co ciu tac
dong. theo chirc nang c6 3 nhom van :
1.Van diéu khién ap suz‘it(presure control valves).
3.Van diéu khién luwu lwong(flow-control valves).
3.Van diéu khién hwong (directional control valves).
4.Van c ac tut(cartridge valves).
Tin hiéu diéu khién :

-Tinh hiéu so(digital signal).

-Tin hi¢u twong tw(analogue signal).
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3.1.VAN PIEU KHIEN AP SUAT

Nhém van diéu khién ap suat chia ra 4 loai v6i chirc
nang khac nhau:

1.Van an toan hay van tran(Rilief valves) :Chiwrc nang
gi¢i han 4p suit 16n nhat ciia mach ,bao vé mach tranh
bi qua tai.

2.Van can biang(counterbalance valves):Chirc ning la
tao ra mot doi ap dé can bang véi mdt tai trong khong
cho né dich chuyén khi mach nghi(do anh hwéng ciia
trong lwgng).

3.Van tuan tu(presure sequence valves):Chirc niing cho
phép sw 1am viéc theo thir tw trude sau ciia cac co ciu
tac dong khi dat ngwdng ap suit cai dit.

4.Van giam ap(presure reduccing valves):Chirc nang
giam ap suat dé cap cho cic mach co yéu cau ap suat
lam viéc khac nhau véi cing 1 nguon chung.

3.1.1.Van an toan.
Chirc ning:Cai diit ap suat 16n nhit cho mach va béo vé
qua tai cho mach.
1.Cac loai van an toan.
Hinh 3.1
Hinh3.2
Hinh3.3
Hinh 3.4
Hinh3.5
Hinh 3.6 va hinh 3.7.




Simpo P ' ' on -

=

|
[LLil

4

0

INNEN N AR |

]

Pilot In Out Drain

Figure 3.1 Pressure-control valve.

= A
EL---J. :.]_l e‘.--.: l l ]

(a) (b)

Figure 3.2 Relief valve symbols. (a) General or direct-acting. (b) Two-stage.

o oo
Bt

Figure 3.3 Poppet type direct acting relief valve.
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Figure 3.4 Guided piston relief valve.

Area b

Figure 3.5 Differential poppet relief valve: force to overcome spring = pressure X (a — b)
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Pilot control valve

“He— Vent port V

K/ Main spool

Figure 3.6 Pilot-operated relief valve.

/ o o
N
NN
WINNZ
D
N

A\

Figure 3.7 Solenoid-controlled relief valve,

2.Cac ung dung:
a.Mach ¢6 2 van an toan bdo vé xy lanh thuy luec.
Hinh.3.8.
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P

43

\{

11~

| NT A
| | ATTIXES
— . - -
y
(a) (b) : u_xT

Figure 3.8 Dual valves. (a) Port relief. (b) Cross-line relief.

b.Mach giam tai cho bom:
Hinh 3.9.
Hinh 3.10 va Hinh 3.11.

A X

@ ®)

Figure 3.9 Relief valve unloading. (a) By venting. (b) By pressure signal.

Unloader

In Main spool Control section

Figure 3.10 Two-stage unloader valve with integral check valve.
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T A cargt AT
10 Sysici

<

Figure 3.11 Accumulator circuit using the valve illustraggd in Figure 3.10.

3.1.2.Van cin bang: Chirc niing 1 tao ra mot doi ap dé
cAn bang véi mdt tai trong khong cho né dich chuyén
khi mach nghi(do anh hwéng cua trong lwong).
C 6 2 loai van c an bang:
-Van cén bang thong thuong.
Hinh 3.12.

Wit

W

(a) (b) L

Fipure 1.12 Counterbalance valve. (a) Section. (b) Circuit.

CIgUIT S.2 unier

-Van cén bang c6é diéu khién(over-center valve).
Hinh 3.13.
Hinh 3.15.
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Over center valve

Counterbalance valve

+

1

.....

[ A

|
|
I
I

A HX oL

TS AIHXE

(a) (b) L

Figure 3.13 Press circuit. (a) With counterbalance valve. (b) With over-center valve.

LEl o w ]

Figure 3.15 Over-center valve used in a winch circuit.

U —

LXIHI

Bai tap 3.1
Bai tap 3.2 va bai tap 3.3.
3.1.3.Van tuan tu: Chirc ning cho phép sw 1am viéc theo
thi tw trwede sau ciia cac co cau tac dong khi dat
ngudng ap suat cai dit.
Hinh 3.16 va hinh 3.18.
A",B",B, A"
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- > 4 >
IHS=B L
T ’ . 1gpa to
I . initiate
[ | next stage

of operation

(b)

Figure 3.16 (a) Normally closed sequence valve with integral reverse-flow check valve. (b)
Clamping application.

B
|
iy

‘L’E_i

{

-
]

'

'

[N

=
|

a@8d (| JHIX] BoAO

L

A

Figure 3.18 Cylinder sequence circuit.
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3.1.4.Van giam ap: Chirc nang giam ap suat deé cap
cho cac mach cé yéu cau ap suat lam viéc khac nhau

vai cung 1 nguon chung.

Hinh 3.19.

Non-relieving, i.e. they do not limit any pressure increase downstream of the valve

o
- ]

(a)
set up by an external force. .
il

|

btewd

Relieving type. This limits the pressure downstream of the valve even when it is

..... -
H

(b)

by an external force.

increace d
IncréascG Uy
2
>
B '
1_1:11:::! l
.
Vo--a

Qut
Figure 3.19 Direct-acting pressure_-reducing valve,

Hinh 3.19.

Bai tap 3.4.
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3.2.VAN DIEU KHIEN LUU LUGNG.
( FLOW-CONTROL VALVES).
-Chifc nang : Diéu chinh lvu lugng va & dinh
lvu lvgng cho mach.
-Luu luvgng chay qua van tuan theo dinh luat
Toricelli: Hinh 3.20
q=Kx,/A,
-Ky hiéu TCH: Hinh 3.21.

DN

AMMMIMNY

Figure 3.20 Flow through a control orifice.

Different valve

ar
/ orifice settings
100+ / /

| Free flow
e ———————————
1
S0l ! ———
2F i
20 ! _ Valve fully open ~
l
I
|
|

iy — .

7
1111!|IILLL

Controlled flow
0 1 2 3 4 5 6 7 8 910

Flow rate (I/min)

Figure 3.21 Characteristics of a simple needle valve.
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-Co 3 loai van lvu lugng dac biét:

1.Van lam cham -Deceleration valves.

2.Van luu lugng co bu tro do nhét-
Viscosity

or temperature-compensated valves.

3.Bd on tdc-Pressure-compensated

valves.
1.Van lam cham:
Hinh 3.22.van lam cham.

R d
% L0
Reverse flow //8 OY%S
check D \’§° 8\//
77/ 7 \
MP% w Throtting
// cériﬁce
H
_ 7
/ N N Main flow
Secondqry adjuster
flow adjuster A

C
Figure 3.22 Deceleration valve.
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Figure 3.23 Deceleration valve circuit.

Hinh 3.23.Mach irng dung.
2.Bd 6n tic:

ry

Hinh 3.24.Bd dn toc.

3 2
PN Py—
° o 3524
o) — I
o NN
Detailed symbol

r‘—g ]
= L7

Simplified symbol

R

Figure 3.24 Two-port pressure-compensated flow-control valve (with symbols), see text for
explanation.
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Flow (I/min)
20
15 /
/
st /
A .

1
0 5 10 200

5

1

AP (bar)
A% e 7

Figure 3.25 Two-port pressure-compensated flow-control valve curves.

3.2.1.Diéu khién toc do maot xy lanh.
Co 3 cach dat van luu lvgng trong mach:
-D3at van lvu lugng 6 dwdng dau vao - Meter

in.
-D3at van luu lugng 6 dudng dau ra - Meter
out.
- Pét van luu lugng 6 dudng ré nhanh.Bleed-
off
Hinh 3.26.
Hinh 3.27.

Hinh 3.28.
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l Excess
Excess 3 —1 flow
flow g | ¢ T
| /)_.('l IComrolled [ Controlled
‘ ] flow ,i : i
[ f *
. ] 1
% - -
(a) (b)

Figure 3.26 Flow control. (a) ‘Meter-in’ (b) ‘Meter-out’

4

Figure 3.27 Relief valve preventing over-pressurization owing to ‘meter-out’ control.

Metered
flow
B

A

Z_1

Figure 3.28 ‘Bleed-off’ flow control.
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Bai tdp 'ng dung 3.5(trang 77).

Mat xy lanh thuy luc khi tién chiu mat lvc 100

kN, khi lui chiu tai 10kN Ta sé xem xét hiéu qua
khi dat van luu lugng 6 céac vi tri khac nhau.Trong
cac phuong an déu Iy toc do lui nhanh nhu nhau
la 5m/phit st dung toan bd luwu lugng cia bom.

Gia st ap suat lam viéc ciia hom la 160 bar va
ton hao ap suat qua cac linh kién ctia hé thong
la:

.B0 loc=3bhar
.\Van phan phdi=2 bar mdi chiéu
.Van luu lugng=10 bhar
.\Van 1 chiéu=3bar.
Hay xac dinh:
a.Dudng kinh cla xy lanh?
b.Luu lwgng va ap suat cia ham?
¢.Hiéu suat ciia mach?trong cac trudgng hgp:
-Trwvong hop 1.Mach khéng dung van luu
lugng .
-Trudng hop 2.Mach dat van luu lugng 6
dudng dau vao.
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Extend load 100 kN

B A

————

R rs 5 J
rRetract }Uad }0 k!\

AP=2 barI

A THXS

4
J

£

-

L _

<«—— 160 bar maximum

M

P

Figure 3.29 Example 3.5 with no flow controls.

Extend load 100 kN

——

—_—

1 P =10 bar "

1 4

)

AP on check |
l valve = 3 bar L

Retract load 10 kN

RS — sr-2on |

()

|1

.

v

1
> | <«—— AP =3 bar
I

Figure 3.30 Example 3.5 with ‘meter-in’ flow control.
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Extend load 100 kN

Retract load 10 kN
Bt L
| /}f« AP = 10 bar (Flow control)
] | = 3 bar T(CheCk valve)
1
L
M Eith
AT THRXES «— ap=2 00| fon
| path
e}

Figure 3.31 Example 3.5 with ‘meter-out’ flow control.

-Truong hgp 3.Mach dat van luu lugng 6
dudng dau ra.

3.2.2. Van luu lugng co 3 ctra(co thém ctra thoat-
bypass type)
Hinh 3.32.Cong nghé va ky hiéu.
Hinh 3.33.Mach irng dung .
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| G P
l AP:
] *
o =
Bypass ] ] o
port | - 1
(b)
. Regulated
flow
[~z ]
:l ) T~ i |
e S
(@) (c)

Figure 3.32 Bypass-1ype pressure-compensated flow control valve. (a) Section. (b) Detailed symbol.
(c) Simplified symbol.

Bypass flow control

ol

Pressure . .
(P, P2) Relief valve setting

|

1

I

|

}<——— Stall torque

!

Motor torque

Figure 3.33 Motor circuit using bypass flow control with pressure/torque characteristics.
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3.2.3.Van luu luvgng co uu tién.
Hinh 3.34.Cong nghé

Regulated Bypass
l ) flow 3 4ﬂow
| top
NN

sfnn
—\'ﬁm /A‘/W\
(e

N Y, \

Input

4o
Il

Figure 3.34 Priority flow control.

Hinh 3.35.Ky hiéu qui udc.

| H [
| |
]
| |
Supply . H . Regulated flow
1 v 5 !

Bypass flow

Note: This symbol is
not applicable to all
priority flow controls

L A 30 —! Regulated !_ g __]
=1 T*1 >
l =1 [ Bypass I |
L7 | P __}

Simplified symbol

Figure 3.35 Priority flow control: symbolic representations.
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Priority flow
120 bar 5 |/min /
1 A
i,—’j : —— @—l

5-25 100 bar
T l/min  *-
10-30
1/min
Jmi 4 1/min % B
B=¢ e
=N
1-24
}/minl C
L

Figure 3.36 Application of two priority flow-control valves with varying input flow.

Hinh 3.36.i'ng dung trong mach.
3.2.4.Mach ciu.

|_(>"‘" _(3_‘
l;f:: < *

—_ PP
Controls Controls
flow flow

Figure 3.37 Accurate flow control in either direction using two flow control valves.

Hinh 3.37.Mach thdng thudng.

Figure 3.38 Accurate flow control in either direction using a bridge network and single flow-control

valve,

Hinh 3.38.Mach cau
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Figure 3.39 Application of bridge network as a lock valve.

Hinh 3.39.Ung dung trong mach.

3.2.5.Mach nhiéu toc do nho ding van luu lugng.
Hinh 3.40.

jpencal

1 ]/’min‘j--(\j‘\.? l/min 1 1/min™}
Rd== ==l

A
@ 1 ®

Figure 3.40 Selectable motor speeds. (a) Two speeds. (b) Three speeds.
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3.2.6.Chia lvu lvgng.
-Chia bang van luu lugng.
-Chia bang mé ta thuy luc.

There are two distinct types of flow divider:

1. Valve type

]

L
2. Motor type

r “{ i_'l

| |

Hinh minh hoa trang 89.

Divided port Divided port

Inlet

Figure 3.41 Valve-type flow divider.

Hinh 3.41.Cong nghé

60
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— Synchronizing

W X X[

A
\9 ¢

1%

[

>
B
I i e [ I

Figure 3.42 Flow divider circuit with synchronization at the stroke end.

Hinh 3.42 va hinh 3.43 Ung dung vao mach.

Py

Figure 3.43 Motor-type flow divider.
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Bai tap 'ng dung 3.6: Hinh 3.44
Mot mach thuy luc clia may ép cho 6 hinh
3.44.
Hay xac dinh toc do va tai trong IGn nhat trong
cac qua trinh :
1.Chay nhanh chua ép - toc d6 nhanh
2.Ep so bo - toc do vira
3.Ep hoan tat -téc do cham.

Rapid Iniual Final
Main bore area = 0.04 m’ closure compacting forming

- N ] |

; T

! et P |

7 ﬁ [csy Ls2

Rod area LS I T LS3

=0.0l m? |
Solenoids energized

C C.A C.A.B | Extend

[ziﬂj l HI_XEZ] D D D Retract

.....

Sol. A Sol. B
a, B Limil switch Funciion
LSO De-energizes
— 1 all solenoids
[ |
| . | LSl Energizes
| TZO \‘E j’s | Solenoid A
l_ PR __J 70 bar LS2 Energizes
ﬁ Solenoid B
- H = LS3 Energizes
I— i e T l—L' retract
| . Relief valve solenoid D.
I (RV]) De-energizes
I o H Solenoids A
! H and B
| |
— —a
Push-bution Over-rides LSO
X start and energizes
10 1/min extend Solenoid
C
Ll =

Figure 3.44 Motor-type flow divider used in a press circuit.
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3.3. VAN DIEU KHIEN HUOGNG
(DIRECTIONAL CONTROL VALVES)
Chiic ning:Piéu khién huéng chuyén dong ciia chat
long.
Ta nghién ctu cac loai van huéng sau:
-Van 1 chiéu (check valves)
-Van phén phdi kiéu ndp day (popeet
valves)
-van phan phdi ki€u con trugt (sliding
spool- type)
3.3.1.Van mot chiéu:Ta xem xét 4 loai thdng
dung.
1.Van 1 chiéu thong thugng: Chi cho dong dau di
theo 1 chiéu .

Y
194

Standard symbol

) %AI‘??/OAO FZ«T— N
- \’\ \ Symbol — Spring rating
iFree flow ——# important

Figure 3.45 Poppet-type check valve with symbols and curves.

Hinh 3.45.Cong nghé va ky hiéu van 1 chiéu .
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2.Van mot chiéu cé diéu khién.

64

Hinh 3.46.Cong nghé va mach ting dung van

1 Chiéu c6 diéu khién 1am chifc ndng
van can bang.

Cylinder port

LLHF{XJ

Valv
@ alve port V ®)

Figure 3.46 Pilot-operated check valve. (a) Section. (b) Application.

Figure 3.47 Vented pilot-operated check valve.

g | Xipc
B VXl

|

Hinh 3.47.Van 1 chiéu cé diéu khién cd6 dudng

dau ro.
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3.Van lam day (Prefill valves).
Hinh 4.38

F——

%/

. %,

%
), )

000 0O0(

7.

7

. N -
Yoz o
s
rd L
2,

Figure 3.48 Prefill valve with decompression feature.
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Figure 3.49 Press circuit utilizing a prefill valve.

Hinh4.39. Ung dung mach may ép.
4.Van con thoi(shuttle valves).

[1
i
SN I
-
Cr---JI
Al T B
-— - ——+q )—1 - ——— 4

Shuttle_ 44—

HX

[

4

Figure 3.51 Shuttle valve in reversible brake motor circuit.

Hinh 3.51. Ung dung van con thoi cho mach
Dao chiéu md to thuy luc.
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3.3.2.Van phan phdi kiéu nap day: Cau tao:
.Hinh 3.52

2
O »
Y

Figure 3.52 Two port solenoid-controlled normally closed poppet valve.

1.Uu diém: -D@ kin khit cao.
-Tudi tho cao.
-Tac dong nhanh.
2.Nhugc diém.
-Ché tao phiic tap.
-Han ché luu lugng qua van.
-Kho dat nhiéu vi tri :thiigng chi co 2 vi
tri.
Cac tiéu chuan dé xac dinh mat van phéan
phdi
(xem xét cing vdi van ki€u con trugt).
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3.3.3.van phan phdi ki€u con trugt(Sliding

spool-type
directional control valves). Hinh 3.54.Cau
tao.
2 4 2 4
A B . \A o N
WAL NIAIA
< X "4 /
\ 12 14 , /
T TTER T T &R N
DO NN NN A ARAY AR AN
(T g E’ "5f (T2) (ThH 13" Il’ g (T2)

(@ (b)

Figure 3.54 Five-port valve passageways: connections in extreme positions. (g) Spool moved over to
left-hand position: P(1) to A(2), B(2) to T(5). (b) Spool in right-hand position: P(1) to B(4), A(2)
to T(3).

1.Uu diém:
-Ché tao dé
-Luu lvgng qua van Ién
-C6 thé dat nhiéu vij tri.
2.Nhugc diém:
-Dd kin khit khdng cao do co trugt.
-Lam viéc dé bj mon do do tudi tho

cao
Tuy nhién do c6 vu diém Ién nén dugc

rat pho bién .
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Hinh 3.55. Hinh dang chung van 4
cira,diéu khién dién.

Push pins

/ 0\

_l== Housing L
Solenoid = / Solenoid

~ S A 4 j:U]

. A TB Manual overrias
Manual override / (p)/ ALEHL
Centralizing springs

Mannesmann Rexroth

Figure 3.55 Four-port double solenoid-operated spool-type valve.

3.Céc tiéu chuan dé xac dinh mat van phan

phoi.

69

a.80 clia: 2,3,4,5 clra:ky hiéu bang chif cai

P,A,B,T hodc sd 1,2,4,3,5.

h.S® vi tri:cd 2 va 3 vi tri: Mdi vi tri ky

hiéu
hdng 1 6 vudng
Vi du: 2/2, 3/2,4/2,4/3,5/2,5/3.
¢c.trang thai on dinh : -Van nhj on.
-Van ddn on.
d.Kiéu diéu khién.
e.Vij tri giifa ctia van 3 vi tri.
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L = i/ X LI X
) PT (b) PT

(a

Figure 3.56 Spool transition states switching from center to end position. (a) Pressure port opening.

(b) Tank port opening.

Hinh 3.56.

70
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Switching characteristic or
typical application

Prevents collapse of pressure during
changeover

Spool Center
reference condition
: i

° H

‘ &

¢ i

: £l

f =i

24

!

(may cause pressure shocks)

Pump unloading

(In two-position valve pressure
collapses momentarily during change-
over)

Unloading pump circuit but blocking
ports A and B giving a degree of
locking.

(NOTE This spool causes a higher
pressure drop through the valve than
most other spools)

Pilot-operated check valve circuits.

Hydrostatic transmission to give free-
wheeling effect and reduce pressure
surges.

Used when a second directional valve
has to be supplied with fluid

Single acting cylinder circuits

To gradually relieve pressure in the
service lines on change-over to
mid-position

To maintain pressure on both service
ports in mid-position, e.g. clamping

Regeneration in mid-position

Figure 3.57 Spool valve center conditions.

~,

Hinh 3.57.Cac vi tri gitra .
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Section 3.3  Directional control valves

72

Lever-operated

Air-pressure operated

Push-button

Roller-operated

Pressure-operated

Detent

Twist knob

Solenoid (one winding)

ah &R A

G

Two windings operating in a
variable way progressively, operating
in opposite directions

Figure 3.59 Symbols for directional control valve operators.

Hinh 3.59.Cac kiéu diéu khién van.

Armature

/ Push pin

/

\

\

Spool

Figure 3.60 Solenoid operation.

Hinh 3.60.Tac ddng dién( solenoid).
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A IO

Restrictor ——{

Push pins
- |

E
7
7

T A P B
Figure 3.61 Throttle connection for soft switching.

3.3.4.Van phéan phdi hai tang.

Solenoid  Pilot valve

0m | @0

=15
—
P IS : U Manual
e override
: Choke
Main pack
valve
Spring Cegtermg
chamber spring
1B Main
spool

VY VvV AV X\
LGS S Control line
Mannesmann Rexroth

Figure 3.63 Solenoid-controlled, pilot-operated directional control valve with choke pack.

Hinh 3.63: Hinh dang chung
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‘Master or control valve
N ES
A NISSIIS

L
S

L
A SNENES

P B T

+ I—L'LI Slave or main valve

Figure 3.62 Hydraulically operated valves.

Valve
actuator

r : - "_"' - _‘l | | .
’ | 1 , Pilot control
o { valve

Figure 3.64 Position of plugs for internal or external pilots and drains.

Hinh 3.64: Sc do mach

i
- -_ =t - C '—L‘
' 5 ; { | chok ) Plug Pilot Drain Plug
i oke pack ——— -
l‘)L : b ‘H' a b c d
—.._____.-.._LL_.._._..__,-'_
: ] = | : : 1 0 Internal Internal 0 1
by ! b _ 0 1 External  Internal 0 1
R “ H -—-—hd | Mainvalve o 1 External  External 1 o0
v b SR ks ) 1 0 Internal  External 1 0
' ax X d
T T T[T T 77 Baseplae ! = Present
—= X A PT B Y U = AU
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3.4.VAN CAC TUT(CARTRIDGE VALVES).

- Van cac tat con goi la van logic.
- C4u tao gom 1 10i va madt vo.
Hinh 3.68.

— Form tool

- Cavity

N

Figure 3.68 Cartridge valves.

-Van cac tit cé thé thuc hién cac ¢

nang:van 1 chiéu,van phan phdi,van luu lwgng

,van ap suat.

/ j: J
0
N Relief valve—""
cartridge T

hiic

75

-Két cau co6 2 loai:Loai ndp day(poppet) va kiéu

con
trugt (Spool-type cartridge-valves).
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y y L l;’ v’ n
3.4.1.Van cac tat kiéu nap day.

Van kiéu ndp day co 3 tiét dién lam viéc dic
trung:
A, An,Ag
Véi: A,=Ap+As.

Figure 3.69 Balance poppet cartridge valve: area ratio Ax = Aa.

1.van cac tit 1am chifc ndng van 1 chiéu:
khi Ag=0:
Hinh 3.69. Loai can bang(balance)
- X ndi véi B: van 1 chiéu thdng thudng
-X ndi v6i nguon: van 1 chiéu co 1ai.
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2.Van cac tat khong cdn bang(Unbalance).
Hinh 3.70.
-Khi x=0:van cho luu lugng di 2 chiéu
-Khi x#0:van khoa.

H
1
\— B
X
Annulus
Area area Ag

H '
..........

Figure 3.70 Unbalanced poppet-type valve: area ratios Ax = Aa + As

3.Van cac tut thuong dong: Hinh 3.71.
Co x thi van mé.
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Effective areas

Ax

Figure 3.71 Normally closed cartridge valve.

4.Chir'c nang van lvu lugng(restrictor p.v).
Hinh 3.72.

N

s

AN

7

B
Notch ;
otc /A A

A

L ¢

OOOO?{

0 00O

|

Figure 3.72 Restrictor poppet cartridge valve.

X : X

Loood bteod
N

Figure 3.73 Flow-control (bidirectional).

I

E

78
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- - ey [N
9.Van 1chiéu diéu khién dién.

Hinh 3.74.
Co dién: B —A
Khdong co dién:A—B.

Figure 3.74 Two-position, two-port internally-piloted solenoid valve.

6.Van cac tit c6 khoan 16:

Hoat ddng cua van cac tiat phu thudc vao viéc
dong hay mé (khod hay thoat ) ctia van 2/2
diéu khién

dién
-Né&u X thoat:ca 3 cach 1ap cho luu lugng di
cung

1chiéu.
-Néu X bi khoa:
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a.Chicho B— A
h.Chicho A —B
c.Can tré ca 2 chiéu.

X M
S | el T
;| L= B N
; A4 b
Wl g by :j
(b)) tA -

1

H

2 / ! N

= —T \T
& RSN
(© 1A

Figure 3.75 Orifice cartridges valves. Internally piloted: (a) from port A; (b) from port B; (¢) from
either A or B.

7.Diéu khién tir xa van cac tit:
Hinh 3.76: Chirc nang van 2/2:
Co dién khoa van,khdng cé dién mg van.

80
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f' ________ T Poa
z X o o
i ! = M1 THEo

5 0 |
I I
4 |
, }
1A {P

Figure 3.76 Externally-piloted, two-port, two-position cartridge valve.

Hinh 3.77:Chirc ndang van lvu lvgng.

______________ 3 ———

= Ll
N

= e

!
<
|

f

/
l
—_—— e e

Figure 3.77 Remote solenoid-operated variable flow-control valve.

8.Phdi hap nhi€u van dé diéu khién xy lanh.
Hinh 3.78.Dung 4 van cac tit phoi
hgp co thé co nhi€u trang thai 1am viéc cla xy
lanh.
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- MW

CEIFTY R

Equivalent
oo vaiel [H] (3] [ (X) ] H B & 13 2 N
W 0 ! 1 0 1 0 0 1 1 1 0 1
X 0 1 0 1 0 1 0 1 0 1 1 1
Y 0 1 1 0 0 1 1 0 1 0 1 1
y4 0 1 0 1 1 0 1 0 i 1 1 0
Pilot port state: 0 = vented; 1 = piloted

Figure 3.78 Twelve equivalent four-port spool valve conditions.

9.Van cac tut lam chitc nang van gigi han ap
suat.

Hinh 3.79
Khi van phu (van an toan) md:Van cac tit chinh
mat can bidng nén md nhanh dwa dau vé bé.
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Figure 3.79 Pressure-control cartridge valve.

RV2Z — RVI
R ‘“{T“"‘T“Té"{]
| S e =" [ pILs 1 '
oo i N Y, i | . ) [
e~ JE TR Ly |
i
' 1

Figure 3.80 Remote pressure control.

Hinh 3.80:van cac tat cai dat 3 gia tri
ap suat khac nhau tuy thudc vi tri cia van
phan
phoi 4 cira ,3 vi tri.
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3.4.1.Van cac tat kiéu con trugt(spool-type cartridge
valves).
1.Van con trugt kiéu cdn béng:
Hinh 3.81:
a.Chire ndang van gi6i han ap suat
b.Chifc ndang van giam ap.

X
3 | S
B N X
N :
_ o AlLx WZN o
= B | i
B § N A
3 A
A (b)

Spool-type cartridge valves. (a) Normally closed. (b) Normally op.

2.Van bu ap suat(pressure compensators).
Hinh 3.82

a.Van luu luong c6 3 ctra
h.Bd &n toc
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——————

! |
e | ]
— | I
o : = —~
I
In A }J/\ 4— Out
(a)
B r
A | P
B A ! = —q——%’}—
In @ ; \4’1/ Qut = L7

......

(b)

Figure 3.82 Pressure-compensated flow control. (a) Bypass-type. (b) Restrictive type.

3.Van giam ap.
Hinh 3.83
Van an toan thdng thuéng cai dat ap suat cho
tin hiéu 1ai x,khi x thay déi lam thay ddi ap suat ra
clia van cac tit tifc 1a chiic nang van giam ap.

=
L A S e
W o2ixo 77
| ‘
B ‘- -+—t A
N

Figure 3.83 Pressure-reducing valve.
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CHUGNG 4:  CAC CG CAU TAC DONG.
(ACTUATORS)

-Co c&u tac dong 12 co cau bién ddi nang lugng ding

dé bién ap suat dau thanh cdng ca hoc.

-Cong suat tiéu hao cta hé thong thuy lvc phu thudc

vao:lvu lugng cung cap ,ap suat tiéu hao va hiéu suat

ctia hé thong.

Cé 3 loai co cau tac dong co ban:

86
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a.Xy lanh thuy luc-thuc hién chuyén ddng thang di
Vé.
b. md to thuy luc —thuc hién chuyén déng quay tron
lién tuc.
¢.Xy lanh quay-thuc hién chuyén déng quay qua
quay
lai trong 1 goc gidi han.

4.1.XY LANH THUY LUC(HYDRAULIC CYLINDERS).
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Xy lanh thuy luc chia ra 1am 3 nhém chinh:

-Xy lanh ki€u chi€m chd (displacement).
-Xy lanh tac ddng don(single acting).
-Xy lanh tac dong kép(double acting).

4.1.1.Xy lanh ki€u chiém chad.

Inlet port

(located in this
position to
prevent air
being trapped)

-

I

" i Stop plate

NN

Figure 4.1 Displacement cylinder.

Hinh 4.1
Cau tao gdm:Can piston,vé xy lanh rat don gian,bac
dan huéng cho can ,tdm dé& dé diéu chinh hanh trinh
va c6 116 dan dau.
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2. ?
- Tai trong cua xy lanh:

F_p”d
4

F:luc tac dung,p:ap suat,d:dudng kinh can.

-Toc dd cta can: V=

» |O

Q:lvu lwgng ,a:dién tich ctia can.
Bai tap 4.1.(hinh 4.2)

LOAD
| Lowering valve
-— Non-adjustable
4 relief valve

INOn return vaive (o : =

hold load in position =, Lot
when pump is not

operated (usually

incorporated in the

handpump)

Figure 4.2 Jack circuit.

-Xy lanh tang(telescopic cylinders):

&9
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;' | ?‘
&\W 1 5/ Bearing ring
\YRNON

Wiper ring

Cylinder port

s

!
I
\

o — Stop ring

1%
; Bearing ring
(with oil groove)

Figure 4.3 Displacement type telescopic cylinder (two-stage).

Hinh 4.3.
Bai tap 4.2(hinh 4.4):Tang nao cé dudng
kinh 16n nhat sé tién trudc vi dién tich I6n hon.

90
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EXAMPLE 4.2

A three-stage displacement type telescopic cylinder (Figure 4.4) is used to tilt the body of a
lorry. When the lorry is fulllla_x_c_i_en the cylinder has to exert a force equivalent to 4000 kg at all
points in its stroke. The outside diameters of the tubes forming the three stages are 60, 80 and
100 mm. If the pump powering the cylinder delivers 10 liters per minute, calculate the extend
speed and pressure required for each stage of the cylinder when tilting a fully laden lorry.

(i) First-stage
First-stage diameter = 100 mm

_ Quantity flowing

First-stage speed
Area

\ NN
NN M/
VA VNG
A | M
\ N
Y W
s A
N . :[Z
%%

Figure 4.4
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4.1.2.Xy lanh tac dong don(single-acting cylinders).
-Két cau:Hinh 4.5
-Ky hiéu tiéu chuan hoa.

Piston

Inlet port seal Spring

\%W Al// Rod
% “ﬁ‘*ﬁ““/ﬁ*% /

—J—i— §— U—,-é/—E///
i Y
S~ Drain

Figure 4.5 Single-acting cylinder.

<

Piston —

4.1.3.Xy lanh tac dong kép(Double-acting cylinders).
-Két cau Hinh 4.6
-Ky hiéu tiéu chuan hoa.

End cap welded to barrel Piston rod seal

i ! ; .
Piston bearing ) "o Pl (single acting)
rings Nose bearing

/ Piston rod
Piston = :

assembly - - - - -

Port

Static seal

ic seal ' Piston seal r :
Static s Port  Wiper ring

(double acting)

Figure 4.6 Double-acting cylinder.
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n” n ? - ~ Ve
1.Tdc do6 cua xy lanh tac ddong kep:

Hinh 4.7
ld
D 1 ~ T , \Iielocity
P, @_‘ O P; (}_)_“ qe
(a) A 4
1 Velocity
] —

m| v

PO o P QL ar
b)

Figure 4.7 Cylinder. (a) Under extend conditions. (b) Under retract conditions.

a. Khi xy lanh tién:
Q._ a.

A (A-a)
Lugng dau thoat khdi xy lanh nhé han lugng dau
vao xy lanh:

V =

(A-a)
qE:QE_ A
b.Khi xy lanh lui:

\Y

q. Q.
A

T (A-a)
A
QR:qR'(A—a)
Lugng dau thoat I6n han lugng ddu dua vao xy lanh
nén chii ¥ khi chon cac linh kién nhu van,dng dan...

Bai tdp 4.3:Tinh luu lugng cap va thoat khdi xy lanh.
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2.Tai trong cta xy lanh tac dong kép.
a.Tai trong tinh(static).
Kha nang tai tinh bang tich cta ap suat va dién tich
lam viéc.
b.Tai trong ddong(dynamic).
Tai trong dong bang 90% tai tinh.Do ké mat mat
do ma sat .
Bai tap 4.4:Tinh tai dong cua xy lanh.
c.Mach tai tao:(Regenerative circuits).

Hinh 4.8.
D = J’q
, —1d
ﬁ“Q""q
VIE Eb Yq
L

Figure 4.8 Regenerative circuit.

Luu lugng duwa vao xy lanh nhiéu han luu lugng do
hom cung cap: Q igng = Quom + 4
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Bai tdp 4.5:Tinh toc do va tai trong cla xy lanh
mach tai tao.
Nhan xét: Toc do va tai trong giong nhu tinh cho xy
lanh ki€u chi&m chd.
d.Xy lanh c6 c¢an ddi xing .
e.Tiéu chuan hoa dudng kinh cta xy lanh:
Bang 4.1(trang 140)
D=40,50,63,80,100,125,140,160,180,200,220,250,280,320
d=20,28,36,45,56,70,90,100,110,125,140,160,180,200.

4.1.4.Tang toc va lam chdm mat xy lanh chiu tai.
1.Tédng toc xy lanh.
Khi ting toc xy lanh lién quan d&n cac cdng thiic :
V=u+a.t
V2:u2+2as

1 2
S=ut+—-a
2 t

s=1(u+v)t

L
2
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Velocity = _Q
1 — (T
I —— z
ta
P - 7\ ;2
. Thrust=P(Z d
{0

Figure 4.9 Equivalent displacement cylinder circuit.

Luc ma sat: Fins = W
Luc quan tinh : Fy=m.a
Trong trudng hgp tdng quat :Luc tac dung lén xy
lanh
dugc tinh theo cdng thirc :
F=Fns+Fqi+Fq
Véi :F, 1a lvc nang
F. =m.g.sina.

96
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Bai tap 4.6.Tinh dudng kinh xy lanh chiju tai trong
theo phuang ngang.

EXAMPLE 4.6

A mass of 2000 kg is to be accelerated horizontally up to a velocity of 1 m/s from rest over a
distance of 50 mm. The coefficient of friction between the load and the guides is 0.15.
Calculate the bore of the cylinder required to accelerate this load if the maximum allowable
pressure at the full bore end is 100 bar. (Take seal friction to be equivalent to a pressure drop
of 5 bar. Assume the back pressure at the annulus end of the cylinder is zero.)

u=0.15
12000 kg ;
l 1] 7777%77%7/ v
Py = 100 bar P=0
Figure 4.10

2.Lam cham chuy&n déng cia mdt xy lanh chiu tai-xy
lanh giam chan.
Hinh 4.11 :Xy lanh ¢6 giam chan.

Cushion spear

[
7 BN NNNNNNSAN ANANANRNNRNANN
%]

Cylinder _Piston é

port retracting

-
—
'/// /
[ ///?A SUANUUANAAREANNANNANANRNANN NN

Cushion adjusting
restrictor

Figure 4.11 Cylinder cushions.
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Pressure in
cushion

-Bd giam chan I4dp vao dé hap thu dong nang cudi

Straight cushion

Tapered cushion
spear

e e B e e w— —

100%
Position of cushion spike in cushion

Figure 4.12 Pressure distribution in cushion.

hanh trinh ctia xy lanh.
-Khi vao khu vuc giam chan ap suat ting Ién dot ngot
nén phai ddc biét chi y.
Bai tdp 4.7.Cho mat xy lanh thuy luc co

D=125mm,d=70mm.Ding nang tai m=2000kg theo

98

phuong thdng diing.Tdc d nang va ha v = 3m/s.khi nang

toc do dieu chinh nhé bom,khi ha nhé van tiét luu.

Tai trong cham dan cho dé&n khi ditng han trong quéng
dudng giam chan 1a 50mm.Ap suat cai dat cho van an
toan la 140 ba.
Hay xac dinh ap suat giam chan trung binh khi nang va
ha xy lanh ?
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2000 kg

Figure 4.13
2000 ke Cushion Load
force = 2000 kg
@ 0 bar =19.6 kN
I 1* Kinetic energy
= ]80 kN
= 140 bar
Figure 4.14
lLoad =19.6 kN
l | (L) 140 bar
l Cushion Kinetic energy
force ] = 180kN

Figure 4.15
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3.Toc do I6n nhat cta xy lanh.
-Xy lanh khong giam chan : v < 8m/ph
-Xy lanh ¢6 giam chdn: v=12m/ph
-khi ¢6 giam chan ngoai : Van toc co thé dén 45m/ph.
4.Nhiét do 1am viéc cha xy lanh.
-Nhiét do dau : t<50° ¢
-Nhiét dd vong lam kin : t< 80° ¢
4.1.5.C0 dinh xy lanh va tinh toan siic bén dudng kinh

~N

can xy lanh.

Foot mounting should be designed to give
a limited amount of movement on one

| I:l foot only to allow for thermal or load ex-

o —3 pansion, i.e. the cylinder should be

! I positively located or dowelled at one end
only.

Rod end flange or front flange mounting.
During the extend stroke the pressure in
the hydraulic fluid acts on the cylinder
end cap, the force set up being transmit-
ted to the front mounting flange through
the cylinder body.

Rear flange, back flange or head end
flange mounting. No stress in cylinder

| owing to load on extend stroke, only hoop
stress present. The load acts through the
fluid onto the rear flange.

Trunnion mounting allows angular move-

== € ment. Designed to take shear loads only.

_/OS ;:[K}' Bearings should be as close to cylinder
— I body as possible.

Eye or clevis mountings. There is a

tendency for the cylinder to jack-knife

under load. Side loading of bearings must
be carefully considered.

Figure 4.16 Cylinder mountings.
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1.Cac phuong phap cd dinh xy lanh.  Hinh 4.16.

Foot mounting should be designed to give
a limited amount of movement on one

| l:l foot only to zallow for thermal or load ex-

T — pansion, i.e. the cylinder should be

! ! positively located or dowelled at one end
only.

Rod end flange or front flange mounting.

B o= P During the extend stroke the pressure in

—l__ the hydraulic fluid acts on the cylinder

end cap, the force set up being transmit-

ted to the front mounting flange through
the cylinder body.

Rear flange, back flange or head end
flange mounting. No stress in cylinder

1 owing to load on extend stroke, only hoop
stress present. The load acts through the
fluid onto the rear flange.

! Trunnion mounting allows angular move-

—— ant DNocions At~ tala cknor |nor|c nnl\r
_ O @— lll\-ll[ Ubblsll\—u EWV LtanN O3 EUGND Wi
/ \\ Bearings should be as close to cylmder

I body as possible.

| Eye or clevis mountings. There is a

7 tendency for the cvlinder to jack-knife

‘@ @‘ under load. Side loading of bearings must
be carefully considered.

Figure 4.16 Cylinder mountings.

2.Tinh siic bén can xy lanh :Tranh bi udn doc (buckling)
Cdong thic Euler :

2
E.J
K=~

L2

J :Md men quan tinh (cm?), ) :%

E: Md dun dan hdi (kg/cm?),Thép chon:
E=2,1.10%g/cm?
L:Chiéu dai tueng duong : L=m.|
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Véi:l chiéu dai lam viéc thuc.
m:Hé so phu thudc lién két tra bang.
K: Luc tdi han : K=F.s
S: Hé so an toan (s=3.5).

—_— - —— - ﬁ
Deﬂecte Deflected
strut strut

. strut
/ xR & #
R ® .
Center trunnion
| L=

Rear prOt
(@) Rear pivot and center trunnion mounted. Guided pivoted load

Deflected N I:___I Deflected
strut / strut
/ L=2 B )

J Rear flange Front flange
y

(b) One end rigidly fixed. Free load

7,
y Deflected
Deflected b ) - S”emec{e
strut !
—— =7
L=12
’ v Rear flange Front flange

(c) One end rigidly fixed. Guided load

7/,

N N

Yy 7
Deflected 7
strut

—:——d}-

4

Deflected
strut

&

! L=lT e 7

Rear flange Front flange

77
(d) One end rigidly fixed. Pivoted and guided load

Figure 4.17 Relationship between piston rod, free buckling length (L) and method of fixing.

102
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Bai tap 4.8:M6t mach tai tao dung cho may ép nguoc
hinh 4.19. bén canh la dudng dac tinh toc do va tai
trong.Bé&t dau chu trinh xy lanh ti€n vdi tai trong 7
tan,dé nang khudn ép va chii thap.Khi dong khudn ap
suat tang 1én ,tac ddng vao cdng tic thuy lyc thay ddi tir
mach tai tao sanh mach thdng thudng.Ap suat tac dong
lén cong tac thuy luc cai dat gia tri ting 20% so vdi ap
suat nang khudn.Tai trong I6n nhat cia may ép la 20
tan & hanh trinh 1,7m.

Hay tinh chon xy lanh cho may ép(D va d).
Cho hiét ap suat ctia hé thong khong qua 250 bar.

4.2.XY LANH QUAY (SEMI-ROTARY ACTUARTORS).
4.2.1.Xy lanh quay kiéu cénh gat.
Hinh 4.20.
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Supply ports

Symbol

Figure 4.20 Single (left) and double (right) vane semi-rotary actuators.

4.2.2.Xy lanh quay ki€u piston.

Adjustable ) ) Pinion connected to output
cushion Single acting shaft

cylinder
\—/ / Stroke adjuster
- —

XH= ™
A

Figure 4.21 Rack and pinion semi-rotary actuator.

Hinh 4.21.
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Output shaft

fixed to arm
/

NN

Figure 4.22 Lever arm.

. ft
Sprocket Main piston Output sha

DU

—Y————--O o— — - C

4&"f:7:5&§\YK%%N&ﬁ&R&Q§&Q¥&N§ -
\"'/‘ - - - p——_...&.—

| F 1 |
SVH QNN SN AN {g N

I
VAR ! \
Secondary piston Port

Port Chain

Figure 4.23 Self-contained chain and sprocket actuator.

Hinh 4.22
Hinh 4.23
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4.2.3.Xy lanh quay ki€u vit xodn.
Hinh 4.24.

Piston nut
Helical screw
b & —
Guic}: rod

Figure 4.24 Helical screw actuator

4.3.M0 TO THUY LUC(HYDRAULIC MOTORS)
Twong tu nhu bom,co 2 loai dong co thuy luc:
a.Loai co chi tiét quay lha:Ki€u banh riang,canh gat,
gerotor vv...
b.Loai piston:Piston hudng truc,piston hudng kinh.
4.3.1.Déng co thuy lvc ki€u quay.
1.Ki€u banh riang an khép ngoai.
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Figure 4.25 Generated form hydraulic motor — external gear type. Torque (T) is a function of
pressure acting on one tooth on one gear (alternating between gears).

Hinh 4.25.
Thong thudng so vong quay n = 400-1000 v/phut.Loai
cao tdc co thé dén 4000 v/phat,cong suat dén 10 Kw.
Ap suat lam viéc dén 200bar.
Noi chung co hiéu suat khdng cao trir loai chinh xac cé
thé dat 95%.
2.Loai Gear motor-(orbit Motor).

Gerotor-motors
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Zero position Y4 shaft revolution - shaft revolution

Danfoss

Figure 4.26 ‘Orbit Motor’.

Hinh 4.26.
S6 vong quay n = 10 — 2000 v/phiat. M6 men xo0dn T =
300 Nm.Loai dac biét c6 n =1 v/phiat,T = 4000 nm.
3.Md to kiéu canh gat.

5 (..\’E'- 2~

Dynex|Rivert

Figure 4.27 High torque vane motor.

Hinh 4.27.
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Thudong la loai c6 M6 men xoan thap dén trung binh

T=1600 Nm,n d&n 100v/phiit.Loai ddc biét co md men
x0dn cao dén 13.000Nm,n = 0 -150 v/phat.

4.Mo to loai: cam-rotor.
Hinh 4.28.
Nguyén tic gidng nhv md tg canh gat théng thudng chi
¢6 dic diém 12 2 cam hinh enlip bd tri I&ch nhau 90° tao
ra cac canh gat quay trong vé hinh tru.
Ap suat lam viéc 175 - 210 bar,n = 50 — 3000 v/phiit.
4.3.2.Md to thuy Iwc ki€u piston.

1.Kiéu piston hudng truc.



Volvo Hydraulics Ltd

Figure 2.7 Fixed displacement bent axis piston pump/motor.

Hinh 2.7 (Chuang 2).

2.Kiéu ball-piston. Hinh 4.29.
Ap suat dau ép cac piston- bi tva vao cac mat cam sinh
ra phan luc trén mat tiép xic.Phan lvc chia thanh cac
thanh phan doc truc va tiép tuyén ,thanh phan tiép
tuyén tao ra mdé men quay cho md to.Dac hiét loai 9
piston,cam ¢0 3 canh tao ra 27 hanh trinh / 1vong.Loai
nay cd lwu lwgng riéng 160 — 170 cm®/vdng, Npa, = 500
v/phut.

3.Kiéu piston huwdng kinh.
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These pumps are valve controlled, self-priming, radial piston pumps with
fixed displacement.

They consist basically of the housing (1), eccentric shaft (2) and the
pump elements (3), with the suction valve (4), pressure valve (5) and
piston (6).

Suction and delivery process

The pistons (6) are arranged radially around the eccentric shaft (2).
Piston (6) is guided in the cylinder (7) and is pressed onto the eccentric
shatft (2) by spring (8). On downward movement of the piston (6), the
working chamber (9) in the cylinder (7) increases in size. The resulting
negative pressure lifts the suction valve plate (4.1) from the sealing
edge, thus connecting the suction chamber (10) to the working

chamber (9). The working chamber now fills with fluid. On upward
movement of the piston (6), the suction valve closes and pressure valve
(5) opens. Fluid now flows via pressure port (P) into the system.



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com 112

Two-part housing (1; 2), rotary piston assembly (3; 4) cam (5),
output shaft (6) and control section (7)

Transmission

The rotor (4) is connected to the shaft (6) by means of splines.The
pistons (3) are arranged radially in the rotor (4) and are supported
on the cam plate (5) by way of rollers (8).

Trén hinh 4.30.Céc piston huéng kinh qua thanh truyén
lam truc léch tam quay.



113

Figure 4.31 Radial piston multi-lobe cam motor.

Trén hinh 4.31 13 ki€éu dan dau t trong.
Trén bang 4.2 néu cac dac tinh ctia 1 so loai mo tag thuy
luc.
4.4 Mach mao to thuy luc.
4.4.1.Mach chuyé&n ddi hé.

Motor M:

- : O Displacement D,
Speed nn, (rev/min)
[ .

-l
=
12 . — Anti-cavitation check valve
1= Q |
. o

Pump P:
Displacement D,
Speed np (rev/min)
a8

Figure 4.32 Fixed-speed, non-reversible, open-circuit transmission.

Hinh 4.32.
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Ta thudng gap 2 trwvong hgp dién hinh sau:
1-Mach ¢6 md men xodn ciia md to thuy luc khdng
ddi:Khi luulwgng riéng mé to:
D, = constan.
Khi do:
n,-D
Dm
D.-P

T.=—"2—"=constan.
" 2

Nm:Tm' nm - Dm'zl::z.m.nm

Mach co: T, = constan, Hinh 4.33.

n=

p_
= constan x ) |

Motor torque

) .
0 Max
Pump displacement, D,

2-Mach cé cong suat khong doi.
Néu Iwu lwgng riéng cia bom khong ddi. D, = constan.
Khi do ta co:
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_ Dm 'Pm
Tn= 2z
N.=T.-n, :—Dm';::[m'nm = constan

Mach co :N,, = constan, Hinh 4.34.

.
~ ~
~ XS
S MoTor output
)/\\Power °
7 Afo\
fo,_
J?
%
O ]
Maximum Minimum

Motor displacement, D,

Figure 4.34 Characteristic curves for transmissi i i
' mission with fixed displacement pump and vari
displacement motor (constant power transmission). pHmp ariable

3-Hiéu suat ctia dong co thuy luc.
-Hiéu suat thé tich ctia mé to:Lwu luwgng thuc cung cap cho

md to I6n han luu lugng ly thuyét.
Q - Dn N

m77v
Trong d6 : my la hidu suat thé tich ciia md to.

-Md men xo@n ctia md to tinh theo Iy thuyét 1a ;: DoPo

27
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~n 4 ol 2 .
M& men xodn thuc t€ nhd hon :  my DxPo

27

Trong d6: my; Ia higu suat co cia md to.
-Cdng suat ly thuyét chamd to:  Q .p,

Cdng suat thuc té: Q..p, 7,
Véi: 5 Hiéu suat chung ciia mo to.
7,= M, ™,

Bai tap 4.9
4.Mach mo to thuy luc hé cé dao chiéu.

Figure 4.35 Reversible open-loop transmission.

Hinh 4.35.
4.4.2.Mach chuyén ddi kin.

116
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Low pressure

relief valve
L]
o F
Cecad -
\

Make-up
circuit

Figure 4.36 Closed-loop hydrostatic transmission with make-up pump.

Hinh 4.36

arey
E_

-~
'
"

?

Figure 4.37 Closed-loop hydrostatic transmission with gravity feed make-up.

Hinh 4.37
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" RV,

——

Lo Motion control valve <>

Shuttle or
flushing valve

Make-up
circuit

Figure 4.38 Closed-loop reversible transmission with scavenging circuit.

Hinh 4.38.
4.4.3.Mach ghép nhiéu mb to.
-Ghép ndi tiép:

Supply O"_LL O’/_tl_:
\’1[ Mz
-

Figure 4.40 Hydraulic motors in series.

Hinh 4.40

118
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-Ghép song song :

Supply

M, M,

Figure 4.41 Hydraulic motors in parallel.

Supply

Figure 4.42 Hydraulic motors in parallel with preferential flow control.

Hinh 4.42.
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PHAN II:TRUYEN DONG KHi NEN.

Chuong 1.Ky thuat khi nén dai cuong.

1.1.Nhitng wu nhugc diém ctia truyén dong khi nén.

1.Uu diém.

-S0 lugng dv trii: S0 lugng khdong khi khong han ché.

-Van chuy&n nhé dudng dng.

-Khdng chiu anh hudng cua nhiét do.

-Chdng chay nd.

-Sach sé khong & nhiém.

-Dap @ng nhanh,diéu chinh vd cap vén toc.

-Su qua tai khong bi hu hong.

-Gia thiét bj ré.

2.Nhuge diém.

-Ton kém nén va sir Iy dé co khi nén.

-Tinh chat nén dugc.

-Luc 1am viéc bi giéi han nho.

-Khdng dn dinh van toc

-Su xa khi.




Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com 121

1.2.Thanh phan khdng khi.

Khdng khi chira 78%khi ni t0,21% khi 6 xy,va 1% cac khi
¢on lai nhu cac bo nic,hy do rd,ac gong,hé li,xé nong...0
diéu kién ap suat khi quy&n khdi lugng riéng ctia khdng khi
6 0°% la 1,293kg/m3.Nhiét dé hoa léng 13 -192 dd C.

1.3.Cac ddc tinh ctia khi nén.
-Khai niém ap suat khi quyén.Hinh 1.1.

Ap suat khi quyén: p, = 1013 mbar, & 0°%,6 muc nudc bién
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-Chan khong tuyét doi.
-Ap suat tuang doi.

Ap suit Ap suit tuyét d6i

(bar)

Ap suit tuong d6i

Ap sud't khi quyén

Chan khong tuyét doi

Ptyuét da6i = Prni quyén T Pttrdng doi

Hinh 1.1

-Cac tinh chat:Tinh nén dugc,tinh 16ng va dan haoi.

122
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1.4.Cac dai lugng ca ban.

1.Don vi dp suat:

1Pa =1n/m?
Tuy nhién don vi nay nhd nén thudng dung cac don vi do
¢ gia tri 16n hon nhu :bar,kgf/cm?,at ,PSI...
1bar =10°Pa = 10°N/m?,
1kgf/cm? = 0.981 bar
1 at = 1.013 bar.

1bar = 14,5 PSI.
Gan diing co thé 1ay 1bar ~1 at ~1kgf/cm?
2.Don vi nhiét da.

Bang 1-1.Chuyén ddi nhiét dd
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Bang 1-1

303 |— 210 | 120 |—
- 220 |— -
373 [, ERSRRRN Y 1 o Y RS
__ 200 f— __
B 180 | ~
353 — = 80 |—
__ 160 |— __
333 — 140 :— 60 —
- 120 |— -
313 |— 100 - 40 |—
- 80 |— -
203 — — 20 |—
- 60 — -
— 40 — —
273 e :_ ............................ 0-F—
— 20 |— —
253 |— 0 |— 20 |—
__ 20 | __
233 L— 40 E- a0 L—
oK °F °C
Dé Kelvin°K
® ’0C Nhiét dé nudc
® J00°C nhiét dp séi cia nudc
® ‘k=C+27315
® ‘F=C 9/5+32
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1.5.Cac dinh luat nhiét dong dung cho khi nén.
1.Dinh luat Boyle-Mariotte(Khi giii cho nhiét dé khong ddi)

p.V = const [1-1]

Aup suait P Aup suaat P
bar bar

16 | 16 |

14F 14}

12 f 12 f

10 104

8 I st

6| 6

4 ar

2t 2

0 00 2 4 6 8 101214 16 v

0O 2 4 6 8 10 12 14 16 V
-I | .I |

P1.V1 =P2.V2 = const =C
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2.Dinh luat Gay-Lussac(Khi giif ap suat khang doi)

\
— = const
T

[1-2]

Nhiét do (°C)

100

80 |
60 |
40

T
o T 20

FLFLETTF, W1

T O

0 .
FO Wi P -20F
40 b

:

293

0 020507 112 1517 2 v

Bép dién _ I

viooov2
TIK) T2(K)
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3.Dinh lut Charles(khi V khang ddi): TE:const [1-3]

Temperature Temperature
Celsius Celsius

100 | 100 |

80 80 |

60 | 60 |

40 40

20 F 20

of ol
20} 20
40 b -40 |

-60 IIIIIIIII 1 _60

P1 c P1 P2

TIK)  T2(K) Tk~ T2()

Phuang trinh trang thai nhiét khi ca 3 dai lugng thay
ddi:
p.V =mRT [1-4]
-Khoi lugng khi m: m = V. ,
- R:hdng so khi Iy tudng R .
(Chii § ap suat Ia ap suat tuyét ddi,nhiét do Ken vin, °K.)
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4.Tinh toan lvgng khi tiéu thy.
Muc dich dé biét lugng khi nén can tiéu thu 1am co s6 dé
chon size may nén khi va kich thuéc binh chira.
Liigng khi tiéu thu dugc tinh khi dwa vé diéu kién chuan:

_(p+1,013)V )
Q= 1,013 [1-3]

Trong do p 12 4p suat do.V thé tich khi tiéu thu & ap suat do p
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1.6.Khai quat mat hé thong khi nén cong nghiép.

-B0 phén san xuat khi nén -Bo phdnstly - Luu tri
-mang luéi phan phoi.

@ B —
4

A A g O <
DR = <

WP &

J/

Hinh 1.2.Hé thdng khi nén cdong nghiép
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Hinh 8.5 Ldp rdp mang dudng 6ng truc tiép tit mdy nén khi

Hinh 1.3.Phan phdi khi nén

Ldp rip mang duong 6ng theo
kiéu vong tron

Hinh 3.4 H¢ théng ldp rap mang duong éng
theo kiéu vong tron

Hinh 1.4. Hé thong khi nén.
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1.Bd phan lam lanh cudi cung

2.Bo tach li tam.

3.Bd lam khd(say) bang hap phu.

4.B0 F-R-L: Filter-Regulator-Lubrificator.
Bai tap van dung.

Hinh 1.5.B¢ diéu hoa khi nén F-R-L
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Chuong 2.San xuat va lvu trit khi nén.

SAN XUAT

LUUTRU |— =

XLy [T—m |

\ Elnh c b 11 100
A o
' o TR Bedé 1% 1w
Eg Ii'_u a_::ﬂ"-"'E-T:F
-
T4 nguln
1 1
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2.1.Cac loai may nén khi.
1.Phén loai may neén.
Theo nguyén ly lam viéc phan ra:
-May nén khi thé tich.
-May nén ddéng hoc.
Theo ap suat sinh ra phén ra:
-Ap sudt thap -Ap suat trung binh -Ap suéat cao.
2.Cong suat may nén: N = Q.(p; —p.)
Q:lvu lugng may nén cung c¢ap trong mot dan vj théi gian.
(P, - pa) :Ap suat do may nén tao ra con goi la ap suat chi
thi ciia may nén.
3.Hiéu suit may nén thadp: 0.1< , < 0.4 do co cac loai
tdn that thé tich,tdn that co khi,ton that nhiét.
4.May nén thé tich.
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a.May nén piston 1 cap: Hinh 2.1

Chu ki hut

Hinh 2.1 May nén piston mdt cap

1 c¢ap: p=4-8 har 2 ¢cap: p = 15-18 bar
3 cap: p =130 bar 4,5 cap: p > 200 bar.

Réfrigérant

dos FESTD

134
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Hinh 2.2.May nén piston 2 cap

Logi nédm ngang

Thdng dung Nd&m nghiéng

Theo kifu ch@ V. Theo kiéu cha W

Tac dung don

G

B &

Tde dung kép

EL.

Theo kifu cha L

Hinh 2.5 M¢t s6 logi mdy nén khi kiéu pittong.

Hinh 2.3.M@t sd kiéu may nén piston

Air- arsha! [
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h.May nén kiéu canh gat.

| ADMISSION

PALETTE

ROTOR

REFOULEMENT

FENTE
dec. FESTO

""" AN
% ﬁlm;: N}
REN

N
N
N7,
ey il D
\\ ;;'\:\:q ;.
N e o ] 4

e e & |

§

‘\:._ . ‘//(/ /// Py Y el L £ Ll Ll il bbbl sss- 00
==fL I |
2NN SaN "
N X 3 X
X § - D

Hinh 2.9 Cdu tao mdy nén khi kiéu cdnh gat 1 cdp

Hinh 2.5

136
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¢.May nén kiéu vit.

Hinh 2.6

Vuang hit

Ving ddy

Hinh 2.13 Qud trinh hit,nén va ddy cia
mdy nén khi kiéu truc vit.

Vang hit
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Thiét bilam m4t

Phin loc
khivao
Cum diéu khién
céng suit
Bo tdch ddu
Mo to

Cum vit nén

Binh chita ddu
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5.May nén khi ki€u li tam.
6.May nén khi ki€u doc truc.

5.Ung dung:
-Truyén ddng khi nén: p=8- 10 bar
-Khdi dong dong co Diezen,thir robiné : p = 30 — 50 bar
-Lam day binh chira nganh dau khi: p =100 - 350
bar.

2.2.8u Iy khi nén.
1.80 Iy nude va hai nude:Thiét bi Iam lanh ,bd tach va hd
say theo nguyén Iy hap phu.
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<= Dong khi nén

Dédu béi tron 7N\

duoc lam nguéi

IR
s g
' A

5

&
=
: /
X8
&,
IS
g
T
E
b
<\/
2 \fe
&

Y

} ” . ‘::‘ 13 -
/

- o o

Role nhigt

Déu bi nung ning Déu bi nung néng

Hinh 2.15 So dé hé théng mdy nén khi kiéu truc vit
c6 hé théng ddu béi tron.

. Khi vaon
Khéng khi ra khé

|

Khéng kti viodm

B trac d&i ntiét

B6 téch
e
|
B¢ tdch M4y lanh
T mtc
Mantiv netin lagm
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(1) Bé6 phdn trao déi nhiét khi-khi
lam lanh.

(3) B phdn két tua.
(4) Van thodt nudc ngung tu tu dong

——{5) Mdy nén dé phdt chdt lamlgnh |
(6) Binh ngung tu
(7) Role diéu chinh nhigt db
(8) Van diéu chinh luu lugng chdt
lam lgnh

Khi nén tix mdy rnén khi

Khi nén néng sach sdy kho

Chét lam lanh ldng

10T

Chdt lam lanh dang khi

D6 dm,ddu béi tron,bui

Hinh 2.21 Nguyén tdc hoat dong cia thiét bi sdy kho bdng chdt lam lanh.

2.S0 1y cac hydrd cachua (Dau va hai ddu);Tuong tu
nhu st ly nudc.

3.8 Iy bui: Dung céac hd loc.

Bo st Iy khi nén: F-R-L

R L
n_
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Matériel fIIT
FESTO Robinet d'arret

=27
1[“*?"
—

Entrée abq— - e Sortie

t Systeme de
centrifugation

Filtre frite — [ i
Cuve de filtre 7l W
§
. N7

I doc. FESTO

)

HEEER Sy
L.‘E'E’.

L 27

&
N

)
b Robinet de purge

L

-Van giam ap.
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143

doc. FESTO

-B6 bdi tran
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Inlet

15
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Pia van

sty 7NN j s
B =

/ '.;’4 R, ( ’
20|
(i

S
Khi nén vao !‘ {  « Khinénra
N &

272/ R AP TS

o
C
1% ‘\-\‘-‘-'"ﬂ'

V.27 N\wosrg.o, x A
N & .5‘&"2}“‘2 &R L6 théng .
RS Ki hiéu
Ki i hiéu
im van
Mang

I

Lo xo

Truc vit diéu

chinh luc 16 xo a. Van diéu chinh dp sudt khong cé

. ctia xd khi
- b. Van diéu chinh dp sudt c6 cita xd
= =)t — khi

Hinh 2.29 Nguyén li hoat dong ciia van diéu chinh dp sudt
va ki hiéu
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dog. FESTO

9.B0 hoi tran
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2.3.Luu trif khi nén va phan phoi.
-Binh chita khi nén:Cac linh kién can I4ap trén binh trich
chira.Co nhiéu loai binh trich chia.

Béng ho do dp sudt Duimg khi nén ra

(dap ké)
:;//\\ = Buong khi nén vio
O @ i
/] N
- H

E
A
|

e

a. b. c.

Hinh 8.2 Cdc loai binh trich chita khi nén

-Mang lu6i dng dan hinh vé.



'

D¢ nghieéng duong éng 1-2%

— )
N
Binh trich Thiét bi loc
Binh trich chita trung gian /L
chua chinh {
Mady nén khi /

1 . Binh trich chita cho :
Binh ngung thiét bi, mdy r ]

% " tu hoi nuge JXI
\ )

Van xd nudc

—

\

Hinh 3.1 H¢ théng thiét bi phdn phéi khi nén

Chudng 3.Cac co cau tac dong va cac loai
van khi nén
3.1. cac loai xy lanh va md to khi nén.

.1.1.Xy lanh khi nén tac dong daon.

F N/ N\ [ N |

Hinh 3.1
3.1.2.Xy lanh khi nén tac déng kép.
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| |
Hinh 3.2.

3.1.3.Mdt so loai xy lanh khi nén khac.
-Xy lanh mang
-Xy lanh tendem
-Xy lanh khdng ¢6 can (santige)
3.1.4.Xy lanh khi nén ¢o giam chan.
¥
I 1

Hinh.3.3
3.1.5.Md to khi nén va cac rng dung.

Pong co khi nén 1 chiéu, 2 chiéu | :

3.2.Tinh toan xy lanh khi nén.
1.Xac dinh lyc tac dung lén xy lanh.
Trong trudng hgp tong quat :Luc tac dung I&n xy lanh
duoc
tinh theo cdng thirec :

149
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Hinh 3.3 F = Fs+ Fi+ Fy

Trong do :
Luc nang : F, =m.g.sina.
Luc ma sat: Fns = p.m.g
Luc quan tinh : Fx = m.a
2.Tinh dudng kinh xy lanh chiu tai tinh.
Vé hinh.

Khi xy lanh ¢6 hanh trinh 1am viéc ngdn nhu cac xy lanh
dung dé kep chdt.Hé so hiéu dung chon béng 0.88
3.Tinh dudng kinh xy lanh chiu tai trong ddng.
Vé hinh.
Do ton hao vé ma sat,do c6 tinh dan hdi vi vay hé sé hiéu
dung giam thudng chon bing 0,5.
4.S¢ do phan bo ap suat trong mdt xy lanh khi nén.
Hinh.
-Ap suat khoang lam viéc.
-Ap suat khoang thoat khi.
-Ap suat toi thiéu
-Ap suat dich chuyén.
-Ap suat giam chan.
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5.Tinh dudng kinh can xy lanh theo cdng thic

Euler’s.
3.3.Cac loai van khi nén.
3.3.1.Van phén phoi.
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- R

Ki hiéu

1 R

0,
1
T

P

Hinh 4.9 Van ddo chiéu 2/2 ( hdang Festo)

77 7

/ "f b Y Aﬁ 7 Ki hia

o als. / AML TLLe
A'_'_tf % 1 0
7 /% A

p_. [ ] 7 | |
AT T'}' \

“ P

Hinh 4.10 Van ddo chiéu 3/2 (hding Festo)

VS

152
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Khinénra(2)

Than van
] /
y \____ Nong van
Tin hiéu tic — — =1 (pittong diéu khién)
dong (12) > = == ==W -
— —h — \
N Lo xo
N6i vai nguon  Xa khi (3)
khi nén (1)
7
/;
A
NN [ % %
B — - 1T TR Ki hi¢u
\\ - 1 0
N
P — e AT s
\\\Y\\ 5 Wad 1™ e ] T T\ W
g b \\ v v
-— il §\ SPR
SN AR N
A 775 % TP,

Hinh 4.13 Van ddo chiéu 5/2 ( hdang Herion)

Van khi nén ciing nhu van thuy luvc ¢é 5 tiéu chuan

danh gia van :So cira,sd vi tri,trang thai on dinh, kiéu

diéu khién va trang thai giita vdi van 3 vj tri.

153
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Tv truct

Piston diéu khién
khi

1.Mach dirng khan cap xy lanh.

s |
SOIL14 SOIL12
N ]
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4| |2

iy

N —

I
T
%73

2.Mach uu tién cho tién va cho lui xy lanh.

5

T
T
V.

T
1

3.3.2.Van luu lvgng.
1.Van tiét luvu

12

A ==

Van ti€t luu 2 chiéu Van ti€t Iuu 2 chiéu
Piéu chinh dudc khong diéu chinh dugc
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1 2
7]
70!

1 2 1
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2.Van thoat nhanh

| §

2 /7~ 7
| 3
: (D3
. . 31 2 -———
' —~ ‘_C N J3{>
v S 3
2 2
Vérin
Doc JOUCOMATIC
2 v—————i
1 |1
>——1hp
A
Al A\ W
©

Hinh.So do van hanh van thoat nhanh.
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3.Van 1 chiéu co diéu khién

3.3.4.Cac van logic khi nén.
-VYan OR
-Van AND.

158
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Chuong 4.Cac linh kién khi nén khac.
4.1. Cac loai cam hién.

.2. Thiét bi tao chdan khdng

4.3. Bo dinh thai va bd tao xung khi nén.
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Chuong 5. Logic khi nén.
5.1.Cac phan ti logic khi nén.
1.Phan ti tai tao: YES

Doc CROUZET

a1 ] SEEsE = ol
Signal d’entrée: a )—I G) IH Signal de sortie: 5

IS=a
a 3 a g a 5
2 118
D N\ oD |
©
Baling chaan tro Ma traidn
a
a S 0 1

0 0

1 1

160
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2.Phan tii logic dao : NO ( phan tir van nang).

Doc CROUZET

©
e TR
®_
Baling chaan tro Matrice
a | S a 0 1
0 1 1 0
1 0

3.Phan tii VA : AND
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Doc CROUZET

Table de vérité Matrice
& 0 1
a b S b
0 0 0
0 0 0
0 1 0 1 0 1
1 1 1
1 0 0

4.Phan t OR

162
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Doc CROUZET

Bang chan tri Ma trin
a b S a 0 1
0 0 0 1
0 1 1
1 1 1 1
1 0 1
e Ky hi¢u
Cong nghé (ISO) Béan nguyét Hinh vu6ng
S-ath

e

a

|nn
O

Z
[
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5.Phan tu: EXNOR (Phan ti so sanh giong nhau).
6.Phan tii: EXNOR (So sanh khac nhau)

7.Phan ti nhé.

a.Phan ti nhé loai 1.

g ‘ = 0 = le dernier signal apparu &tait b
=1 => le dernier signal apparu &tait a

a
S —_—— 1
-2 \ - -
Inscription 1 Effacement =

de la mémoire de la mémoire é

b.Phan tik nhé loai 2.

g ‘ = 0 = le dernier signal apparu &tait h
=1 = le dernier signal apparu était a

—a__ —lb_ —
- b = = 7 7
Inscription Effacement =
de la mémoire de la mémoire d)

Chii § :cac van nhi 8n cé chiic nang nhé.
5.2.Cac phuwang phéap biéu dién va rat gon mdt ham logic.
1.Phuong phap dai so logic.
2.Phuang phéap diung bang Karnaugh.
3.Vi du minh hoa.

l

-
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Chuang6.Thiét k& mach diéu khién tu dong khi nén.
6.1. Cac phuwong phap mé ta hoat ddng clia mach.
1.Md t4 bang dd hoa.

A-
Chu trinh hinh vuoang
B- B+
m_ N\ N
rde Y
5
Chu trinh chd L At L
<«
N
B+ 7/
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2.M6 ta béng gian do pha(hay bi€u dd trang thai).
Sit dung cac ky hiéu chiic ning d&€ md ta.Phuang phap nay ding
nhiéu & Tay dic

ELEMENTS MOTEURS |Elements
de controle Temps .
I | | | | | | | | |

Dénomination Des., Etat | Type Des.| Pas ou phases

1 Vérin d"avance horizontale A 1 a9

S,
2 1] ap
3 1 by =
t
4 Avance verticale B b1
L

5 0 bo

6 Pergage C 1 Cq

i 0 Cp b\

8 Serrage D 1 d 1

9 ] dg
Fonction q\ Temps E Element de controle Yers une autre 10bars
ou Zs act. en fin de course 53 machine L
Fonction MARCHE par Q En provenance = L
ET gk MARCHE @ bouten poussoir d’'une autre machine Condition  NON 56

Doc FESTO

3.Phuong phap : GRAFCET-theo luu do tién trinh.

(Graphe Fonctionnel de Command Etap - Transition)

-Sti dung cac ky hiéu don gian d&€ mé ta.Phuang phap nay ding
nhiéu & Phap va cac nudc khac vi rd rang va dé hiéu.
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6.2.Cac loai phuong phap diéu khién.

Phuong phéap diéu khién co nhiéu loai nhu :

-Diéu khién bang tay

-Diéu khi€n tuy déng theo thdi gian

-Diéu khi€n tuy dong theo hanh trinh

-Diéu khién theo chuong trinh bang co cdu chuyén mach
-Diéu khién theo tang

-Diéu khi€n theo nhip.

-Diéu khién béng bd chon theo budc.
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6.3.Cac phuong phap thiét ké mach.

1.Phuang phap thiét ké mach.

C6 nhiéu phwang phap thiét k& mach diéu khién tu dong khi nén

nhu :

-Phuong phap Karnaugh.

-Phuong phap GRAFCET.

Co 2 dang bai todn cd ban :Bai toan logic td hgp va bai toan

logic tuan tu.

a.Cac bai toén logic t6 hop. Dung dai sd Bool va bang Karnaugh

dé giai .

h.Bai toan logic tudn tu. C6 nhiéu phuong phap giai :

-Dung bia Karnaugh

-Phuong phap bac

-Dung bd tudn tu thich hgp véi GRAFCET.

2. Ta khdo sat bai toan may khoan gé (Hinh).

a.Mo ta hoat dong ciia mach.

descente outil
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Etapes <

Liaisons =— """

Transitions <
™

|I| 4—— ETAPE INITIALE (ATTENTE)
=t Conditions de départ
> 1 Serrage de la pigce
- Actions
—1- Piéce serrée ~ = associées
e aux étapes
= 2 Descente de I'outil
e —>
=1~ Outil en position basse «
i =S Réceptivités
3 Remontée de 'outil T~ _.associees
T aux
- transitions
=T Outil en position haute &— ~
| Desserrage de la piéce
g p

=—+=Piéce desserrée
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Solution monostable Solution bistable
El-lél |%|E+
o~ H7
= <R

g

B

z

§
ﬂgﬁ |
<H
G >
™
olution At Z )
gislt;ble _EA" y/ T : 2
1
VIV
©
At
Monostable —_E-R" VZI'W

b.Biéu dién so do GRAFCET

170



171

[0] (0]
+m —+m
1 At 1 At
T & T @1
Z B+ 2 B+ | At
—+ b, T
3 B- I\ 3 At
T by T bo
4 A- 4
T do T o
¢.Gidi thiéu bd tuan tu.
Budc N Ra Sn
Ngung kich hoat B I Xdba bdi S(n+1)
S(n-1) ‘=
Kich hoat mddun bdi :‘b‘ _, Pua vé 1 clia
S(n-1) va r(n-1) P | S(n+1)
Pua vé zéro — |
C4p ngudn bd nh(’il:: : ohan 1
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51 52 53
1 51
B
=4I || | ]
R
2 2 ] ] Y]
PA | | |
=+ | |
53 (8] r ra rs
—r;.m LR
51 82 53
/N /N /N
B |1 sl 2 7|3 /7| 48
n / / /| T
—p> / / /
® ﬂB // // //
Any A

& r r2 r

Conditions de
départ cycle

d.Ung dung cho mach may khoan & trén.

172
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1 At A+ B+ B- A
/N /N /N /N
< |1 7|2 7|3 7|4 7| g
/ Vs / /
2 B+ LI / / / /
P / / / /
© :B / / / / N
—+ IJ1 B |/ / / /
A 3 B- & a, b, bo a,
I
in .
[4 ] A-
-T ﬂu.ITI

3.Céac kidu GRAFCET khac nhau.
a.Tac dong dong thoi.

ACTIONS SIMULTANEES

I

6 a+ b-
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b.Tac ddng co lap lai

ACTION REPETEE

—
W
+

6 a+
+ 21
I
|
(-3 [2)
L
+ ’ /! -0l 4
[ 4 ’ i
10— ’ ’ ’ ]
a+ ] :T i r 2

i
-

c.Tac dong cé dinh thai.

| ACTION TEMPORISEE

a+
+ 'y

5
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d.Tac dong bé qua 1 sd trang thai(nhay cdc).

B+ B
[ [ 1
21 211 |21
At A
N N
1 B 2 3 B 4 5 6
_E.; ///e || /// ///e ] /// /// /// <.|B
P / / / / / /
O_:E / 1. — 7 / 1A — / / 2
N
ai b2 b1 ap
aLs ges
—
& &l & 21
Tl [ L
m s by
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e.Tac dong co lap lai 1 so trang thai.

—-I— ag.m
1 A+
+ a,
2 B+
+b, N\
3 B-
+b,
A 7 s
T 37
b B+
+ b,
b B-
-+ by
A
|

+ A
A X
L B |1 / B 2 /13 /14 / B 5 /16 717 /| aB
EL e L / / e L / / /7 | Y
Vs Vs Vs Vs Vs / Vs
o— / / / / / / /
N / | S/ / / l s / / a~
> | 7 n / / / A / / / B
! | t I !
il b2 bo b1 ag
3 3F G

176
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' ~ V4 - A W - Al -
f.Tac dong co diéu kién kiéu logic OR.

i
;
&

E

—+ by
B B
21 21 21
At A
G &
[ ] B = —
1 14 /I:
?E 1 //F B _12 // // // //e B 6 // <8
B / s ’ ’ 7 7
oLy / / / / / /
> v L 7 7/ 7/ / (— 4 A
B | 7 A ﬁ / / / / A |_) v i
| [ [ [
b2 b >
ﬂ@j g LB
m [ ] 7] pro+ AC
k s |22 /123 /1 e
{ / /| T
’ ’
7 /
N ’ ’
|/ / B
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” ~ y'd - = A - Al -
g.Tac dong co diéu kién kiéu logic AND

l NHM

-
w 1
o
im
|I'\3|
(3L
H

by =+ cy

+

P
E-3
#|

-hl

E

+ b,
B+ B-
8 21 21
At A
f —
|~Q-E 1 / B 12 /3 ,ha ,15 P B’I\_E P
HE> / — ] / / / / — /
fou (1 I ’ ’ ’ ’ ’
e 1A W ’ / / ’ 1 a W ’ A
| — | |
ai b2 |_]n b & ap
Ll e+ TC
22 23
B J/ J/ Qﬂ
’ ’
’ ’
s |7 / A5
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4.Bai tap (ng dung. Cac chu trinh co ban trong cdng

nghiép:

-Chu trinh carré: A+,B+,A-,B-

-Chu trinh chir L: A+,B+,B-,A-

-Chu trinh van chuyén san pham: A+,A-,B+,A+,A-,B-

P6i tugng diéu khién
T

A «— Co ciu chap hanh
/)]
N w Phan t& diéu khién
v|v
ko] . Phdn t& x& 1y tin hiéu
O:E%W TZUIEW “ Phan t& dua tin hiéu

bai lugng vao
(Pai lugng vt 1y)

Luu lugng, 4p suit

Cau trac mach diéu khién Khi nén.
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al a0 Xylanh A bl 00 Xylanh B
| WL [ —
i S— i —
A+ A 10s B N
V]V I
= —— |
J
Start al 0 L y
v Y §@:§7 TRy - T
YA

Mach khi nén dién hinh.
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