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Hydraulic Actuators

Actuators

Linear

Cvlinders

Rotary

Double acting

- Single-end rod
- Double-end rod

L Tandem

Single acting
|

|
Rams

Cushioning devices

|
Small rods
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Hydraulic Actuators - Cylinder
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Hydraulic Actuators - Cylinder

1=+ 3—Removable Bronze
Rod Bearing

- 4~ Precision Steel
End Caps

¢~ 7 —Honed
Steel Barrel

= B~ Tie Rod
Nuts

Otp--¥-----

-1 —-Combination Cast Iron
Ring and U-cup Seals
- 5—High Strength
Tie Rods

- 2—Chrome Plated
Piston Rod
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Hydraulic Actuators - Cylinder

Rod i
EXTENSION Piston Seals
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N I/III’/I/I//II//III/III//I/IA -
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PUMP
(a) SCHEMATIC REPRESENTATION {bl SYMBOLIC REPRESENTATION E // < ﬂ
Rod Eye Rod End V4 Cap End
Port Piston Assembly Port
Rod Bearing
and Seal
Piston Rod
Port . . Port
r Retract Flow Port Piston Rings
I [ \
Extend Flow Port { .
| } / Rod Gland Bushing
1
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Seals
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Lecture (2) - Hydraulic
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Hydraulic Actuators - Cylinder
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HIGH STRENGTH CHROME PLATED 17-4 PH
STAINLESS STEEL PISTON ROD

HIGH STRENGTH 17—4 PH STAINLESS STEEL TIE RODS
AND TIE ROD NUTS

303/304/316 STAINLESS STEEL FLANGE, HEADS
AND CYLINDER TUBE

303/304 STAINLESS STEEL ROD BEARING HOUSING
WITH NYLON ROD BEARING LINER

303/304 STAINLESS STEEL PISTON WITH NYLON
WEARBAND

©@® 0 6

- T /////////////////////%/

N |
o8

SELF—ALIGNING ADJUSTABLE ROD END CUSHION WITH
BALL CHECK FOR FAST PISTON BREAK—AWAY

SELF—ALIGNING ADJUSTABLE CAP END CUSHION WITH
INTEGRAL CHECK VALVE FOR FAST PISTON BREAK—AWAY

. URETHANE SEALS FOR PETROLEUM BASED HYDRAULIC
FLUIDS

SEAL OPTIONS ARE AVAILABLE FOR HIGH TEMPERATURE,
LOW FRICTION OR NON—STANDARD FLUIDS
(9) URETHANE AN-STYLE ROD WIPER

OPTIONAL METALLIC OR DOUBLE—ACTING ROD WIPER
AVAILABLE
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Hydraulic Actuators - Cylinder

Seals

Buffer Seal
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Hydraulic Actuators - Cylinder

Hydraulic Shock

Check valve Bleed screw Tube seal Piston

Check valve for
quick startto  Cushion Cavity Cushion Cavity

retract (extending} (retracting)

Check vatve {or
quick start to
extend
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Rod Bearing =
and Seat
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Fluid Port—¢~  Piston Aod Piston
Adjusiment Cushion Cushion Spear  Adjustment

needle valve Spear (retracting) needle valve
{extending}

_~Fluid Port
Fluid port

l Cap end e

\\\\Q&\\

o2
-V Ll
-
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Stroke Adjusters -
Lock
Nut
J ﬂ Cushioning valve  Cushioning bush Guide ring Piston seal
|
Threaded ii
Rod

Stroke Adjuster
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Hydraulic Actuators - Cylinder

Hydraulic Cylinder Mountings

HPO I HPS HP16
No Mount Head Side
Single Rod Tie Rod Tapped
s (1) Extended (M)
HP1 | HP12 l HP17 |
Foot Head & Cap Head
Side Tie Rod Square
Lugs (MS2) Extended  (MXI) Flange
HP2 HP13 l
Head End
Trunnion Angles (MS)
HP4 HP14 ,
Head End
Rectangular Lugs
Flange (MF1) (MS7)
HP6 I HP15 I
Intermediate Centerline
Lu
Trunnion gs oS
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Hydraulic Actuators - Cylinder

Hydraulic Cylinder
Mechanical

Motions

3 Technicc

4
Straight-line moten Stegight-line motion
muJltepiied 2.1 o twg directions

NSING Steep sCréw nut with two cplindery
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Hydraulic Actuators - Cylinder

Types of Hydraulic Cylinder Loads

Tension Load
| | -

] l Thrust Load

Thrust Tension
Load Load
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Hydraulic Actuators - Cylinder

39
Types of Hydraulic Cylinder

|' HYDRAULIC CYLINDER

' 1
Single Acting Cylinder Double Acting Cylinder
. . 1 L
Spring Return Gram:l'gr Return Ele_liic Special
GIEEIS!E Eallar Prest Cylinder Contruction Cylinder
|:'!,|'|il'll:|Ef |:'!,l'|il'll:|Ef

| | i | | |
#as Lharged  Cyjinderan Cylinderin  Hollow Rod Telescopic  Double

Cylinder Cylinder Cylinder Cylinder Cylinder Ended
Sutpension Track Tensioner Cylinder
Cylinder Cylinder
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Hydraulic Actuators - Cylinder

Types of Hydraulic Cylinder
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Single Acting
Spring Return Cylinder
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Hydraulic Actuators -

Types of Hydraulic Cylinder

| SE S

Tandem Cylinder

Fluid Fluid
Port A Port B
Shaft gt bl Shaft
\‘ '/
—q
/
Steel Rimg  Piston
Seal
KEY

Operating / System Pressure

Exhaust Flow
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Cylinder

| S S

Duplex Cylinder

NN

Double Rod Cylinder




Limited Rotation Hydraulic Actuator

Hydraulic Actuators - Cylinder
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Hydraulic Actuators - Cylinder

Air - oil Intensifiers EII c

Intensifiers are boosters used to i i
increase the fluid pressure available A B oo | o [ A
from the supply source. - lﬂ%{%
They are also employed to reduce costs by E—‘ % l“f&%
eliminating hydraulic pumps for single intermittent 'S R y—
low-volume applications such as bench presses ——— —

and riveting machines that perform such Hosos ]

operations as bending, broaching, cutting,
crimping, and forming.

Piston

Ram
7 / Seal
R
Air Z E‘I’
_A._ C
. 277
7,
%
Vent’ B
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Hydraulic Actuators - Cylinder

Cylinders in a Circuit

62.5cm’ 50 cm’ 20000 N
Offers a ‘ x

Resistance \\
of 36000 N N

I | 7/

] | 2 @ @ bar

A A bar
Tandem Cylinder 1
Offers a Y
Resistance

L] || | Of;ZOOON \J.l 2
“§ uA§ﬁ uA§ﬁ . @g =
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Check and Flow Control Valves

What a Check Valve Consists of

Body
\
A
|O o O
Outlet Inlet
Port ~— " Port
|O O O
/ \
/ \
Spring Poppet

How a Check Valve Works

__PICAN
Outlet ——_ Inlet
—]&;% s

Free Flow

Qutlet

orotrte

—

o} oI NoX o

No Flow
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Inlet

Check Valve Symbol




Check and Flow Control Valves

Check Valves in a Circuit Suspending a Load

Check Valve
As A Bypass
4
=
l | A

Check Valve
As An Isolator

(KL}

* See Safety Note

Accumulator
Symbol

L O,

* Safety Note: In any accumulator
circuit, a means could be available
of automatically unloading the
accumulator when the machine

is shut down.

%$
Check Valve

As A Pressure Control

[XIH]

Spring indicates

that valve will open

if valve inlet pressure
is greater than outlet

pressure plus spring

pressure.
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Check and Flow Control Valves

Pilot Operated Check Valve C>-__
What a P“Ot Operated CheCk Valve ConSiStS Of Pilot Operated Check Valve Symhol
Inlet Plunger nlet
SP“\"Q Pi”t Plunlger P}stgn ‘ Inl
000
O Opo o J
I ] — Dot 0000
00 O ﬁ 0O O Outlet/ Free Flow
_l/ y Inlet

/

OQutlet Port Po\ppet Drain Srl’ring
Q'O Q0 Q0O
|
O O 0 00
How a Pilot Operated Check Valve Works ot | N Flow

‘ S —
«— Filot
— Pressure

Outlet 4 \

Pilot Operation

Drain
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Check and Flow Control Valves

Pilot Operated Check Valves in a Circuit

Line A

[———————

Line B
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Flow Control Valves

Flow Control Valves (Orifice)

Size Pressure Differential

Fixed Variable Nonpressure Pressure
Compensated Compensated
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Temperature

Temperature-Pressure
Compensated




Flow Control Valves

PINCH VALVE Hydraulic - "Calipar Typa"

Hole
_I o % % TPNEUMMMW

Check valve m !
Variable Orifice

? ? ' '
= ¥ é——-\—g-%?:—ﬂ SN

[

Gate valve Globe valve

Fixed Orifice

DN

0O O 0 ©
i
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Flow Control Valves

Pressure Differential Affects Flow -

Nonpressure Compensated Flow Control Valves ! \,,L

e —— Volume-controlied

Bvpass Check <[:7-$'..—ﬁ - &When flow is this way
» A
IR 0 s B
2 o : |

Adjusting screw ) \ .

Lo i il
Flow Control (Throttle Valve) Free flow in
this diraction
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Flow Control Valves

Pressure Differential Affects Flow

Pressure Compensated Flow Control Valves
o
Orifice Orifice Qutlet

AN

R
Inlet ;722 5 - . —
(u.:: X o ettt b 1: G V bl
R J k S (/ soo\', or?f'i?e @ {/ 100\\
k\\ \fsil-/’ \

(a) Control orifice fully open

7 .
Ouitlet Orifice Ay _i—— : —l..l ||—'I e —’I

r

(b) Control orifice partly closed \
(compensating) 100 PSI SPRING
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Flow Control Valves

Temperature Affects Flow
Temperature-Pressure Compensated Flow Control Valve

// ro 1Ll
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Flow Control Valves

Flow Control Valves in a Circuit

Meter-in Circuit —
| : | 1
_‘i{_t_l p Y
]
=
T e | B l I
.J_, L Meter-In Circuit
) With Bypass Pressure
Relief Valve Compensated Flow Control

Not Actuated

Meter-in circuit with bypass pressure compensated
flow control valve

SN

Ll

Relief Valve
Actuated

Meter-In Circuit
With Restrictor Pressure
Compensated Flow Control

Meter-in circuit with restrictor pressure compensated
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Flow Control Valves

Flow Control Valves in a Circuit
Meter-out Circuit

S Trwe | B=

l ] K

Relief Valve } ] )
Actuated Meter-Out Circuit
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Bleed-off Circuit

r—--

L

Flow control can be located directly after
the pump or in a line to an actuator.




