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& A Typical Automatic Control System
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(Figure 1-1)
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# Classification of servo-hydraulic systems:

- Electro-hydraulic system

- Mechanical-hydraulic system
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Electro hydraulic control

B8 T EFEREENEEEIRBYITESHYEATIEE

Electro hydraulic servo valve
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rotary (motor)

Actuators— single acti% Iur Tech o 3 S Sk

\h'near(cylinder)
double acting
- single acting
1) small rod 2) rams

,large rod

. } g

=

-double acting

I =l
T T

‘Telescopic-cylinder

‘Limited angle rotary cylinder D

§ Design consideration of hydraulic cylinders

1.0utput force Pa

Fop



Where
F,=P,-= D’

F =P, .%(D2 —d*) (b:back pressure)

276 bar
F : friction force (z%Fop)
F, : gravity of piston and rod

2.Cylinder as a pushing unit

2

effective area= 20 [
D

d q—

| T Fop

4
F ,

thus D=1.13 |-2 j
Pa Pa

2 42
effective area= )

3.Cylinder as a pulling unit

Pb;\'O

4
thus D=_|—Z +4* D

T Forp

F
erb
Par0



Cushioning Devices
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Applications of Telescopic Cylinder




Some examples of servo-hydraulic systems: %\gé yur Tech 52 5 AR

[1] : ‘EERADE=EMAEB(M-H) (1/2)
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[1] : ‘READEWAKEM-H) (2/2)

Block diagram:

Figure1-2(b) : # & T #7322 = & ¥+




& Technology
fﬁﬁ*ﬁﬁ
J A B L5°. 60°

V, 1 BRSO ()
(V. = constant)
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V, : AR (AT T A #41J8T)

Figure1-3(b) : 3% £ & 47 %
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[5] : ®EFBEH(M-H)(2/6)

latic nll Yunlin University of Seience & Technology
Supply Pressure Ps
PP Hand Wheel #2
Hand Wheel #1 /]!/
y— e
L Initial >
Opening Pressure Feedback
ve]
Chamber Pressure Pr 1 Circular Pad
i i~ (Hydrostatic Bearing)
Q2

ﬁ 1\/ / /" Platform

External Load

Hand Wheel #2
Valve Body

Pressure Feedback

Fig 1-5b : R #Rpp-&HF RS &0 E
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[5] : ®E B EH(M-H)(3/6)
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——— 1. O1l Tank 7. Pressure Gauge 13. Switching Valve
2. Filter 8. Flow-rate Meter 14. Proportional
3. Pump 9. Circular Pad Pressure Valve
4. Relief Valve 10. Load Cell 15. Pressure Gauge
5. Check Valve 11. Gap Sensor 16. Tested Restrictor

6. Accumulator  12. Cylinder 17. Temp. Gauge
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[5] : i E—Ij:; ﬁm 73( (M - H) (4 / 6) PN Natiopal o ﬁi'of Seience & Techn

Time (s)

Experimental results of hydrostatic bearing with restrictor
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Time (s)

Experimental results of hydrostatic bearing without restrictor
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[5] : " BREH(M-H)(6/6)
=== ]E’}l—.}\‘ ki Bl“

! % The diameter of the rotary

table vary from 6 m to 10 m.

Rotary Table

T — Hydrostatic Bearings
Fig 1-5c¢ -
___ Pressure Feedback
Restrictor
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[5] : R&FEREh#(E-H)(1/5)

| 1
s LH@%HJ <— U1
i p I_I

EERHE AL

Kolbenaktor

1

Lagerring LHfE%HJ <— U2
p L4

1

Servoventile

451 PR T

[Source: IFAS, 1997] |_J_|_
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[5] : &% ER R (E-H)(2/5)

Kolbenaktor
Ventilansteuerung Aktiver
\ o Lagerring
Modell-
werkzeug
Modellspindel Bild 3:
s [ A e = Priifstand, auf
dem Spindellage-
H fizeijce: TT m rungen unter
7 Z Ct1 1 méglichst praxis-
XLager 1:{ 1|  nahen Bedingungen
= getestet werden.
A [[%:Dq— = L]
. Fsoll
m > Ventilansteuerung
i ™ >
Elektrohydraulischer
L0 Schwingungserreger
‘ = B e :
MeRdatenerfassung
und Regelung

[Source: IFAS, 1997]
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[5] : &% ER g (E-H)(4/5)

Einstromseite

Piezoventil

Abflulseite

hydrostatisch
entlasteter
Gleitschuh

Bei einer Bewegung der Spindel tritt der
in eine Kammer eintretende Volumenstrom
aus den beiden anderen Kammern aus.
aktiver —\
Lagerring

[Source: IFAS, 2000]
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Potentiometer
Jn: Cj.rlinder
| ..-.l | "‘
W'] [
1 Servoamplifier
J_ J_ I3 W
ServoValve |_/'_ T 1l 4 4 mlilj g?fggég
11 .
i}v ¥ L Accumulator
1 - Fressure oauses
4 Switching Valve
680m
520mm
T60mm e Cooler
' Check Valve
- ll
31.5° . b Fliter

Motar Fump

| 25 |

il Tank



R




Mobile die

Servo valve
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Aa Pusher module

|

Servo valve

| Ball screw

l

sensor

Potentiometer

Command value

D/A

Magnetostrictive|
displacement

[

—‘! ! D/A

Command value
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Circuit for tube bender with unloading (1/3)

main pushing unit auxiliary pushing unit bending unit I~ At clamping unit  auxiliary clamping unit h
L clamping unit )
-

120 kg/em?

: I_—T'| Unloading Valve

OTES =

[
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Circuit for tube bender with unloading (2/3)
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(Figure 11-3b,¢c)
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Circuit for tube bender with unloading (3/3)

7

main pushing unit

N/ ™ 7 ™\

bending unit

Pa—
Signal3|® © ® @

main pushing unit load

b

e
Signals

o e o0

bending unit load

BCPLa| BCyPLb i 5 . bendi
main pUShlng unit MCPLg MCPLb
gy % i F=3a)
& v S = ; &
I Signals |® 0 ® @ I Signals
- SwitchingValve + SwitchingValve

main pushing unit switching)

ng unit

9o cee

bending unit switching) |

&y
Signal7|® ¢ ® @

auxiliary pushing unit load

Lbauxiliary pushing unit

Teces

Signalg
SwitchingValve

auxiliary pushing unit switching)

main clamping unit

< <
Signal1|® © ® @

a
-:

main Jclamping unit load
clamping unit

Tecee

Volume11

Signalz
SwitchingV alve

main clamping unit switching

uxiliary clamping unit

SwitchingValve

Yo o8 o

PR
Signalg

auxiliary clamping unit lof

Yoo e o

Signal10

auxiliary clampirig uni
A

pd

0 @0

]
Signal1
= — a1

s
o —
1 Productd
e -
PLVstatic Power

Pump

DSH-Plus Model

1.95

two-wayvalve switching
s L two-way solenoid operated valve
switching
P (bar)
120} =
20 '
|
|
|
|
50

4.97

Maximal Supply Pressure
(120 bar)

Actually Demanded
Supply Pressure

v

6.92

» sec

7.92 10.12
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Advanced Hydraulic Solenoid Ve wifif
Wireless Bluetooth communication.

{

\\

. " | Intelligent Bluetooth
Hydraulic Solenoid Valve Module
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Taiwan Fluid Power Asqjci i



Integration into a single valve unit

Electric Circuit Box
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Advanced functions :

L 4 B 96% @ T4503

Intelligent functions

No.of actuations Utilization rates

Hydraulic Solenoid Valve APP

Power consumption Alarm of malfunction

Failure prediction

Notice of maintenance Intelligent open circuit

Taiwan Fluid Power Asd:ci_oﬂon
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Application of Hydrostatic Transmission : N S —_————
Hydraulic hybrid vehicle N /\g T.eCh
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