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Fluid power systems consist of components to condition, power,
conduct, control, and utilize fluids for force amplification
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Hydraulic and air hoses, fittings, etc come in MANY varieties

{1111

Jil
A

A LEEMANGEOPHYSICAL

CONSULTING & INSTRUMENTATION ~* Images: Grainger




Fluid conductors are drawn like electrical conductors

Lines
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Power units provide the energy the system needs to move fluids
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Cylinders are one of the most common actuators and come in several
varieties

Double Acting Pneumatic Cylinder
Pushes and Pulls

+  Piston withtwo seals

\

Captive air
expelied

+  Piston Rod with smooth finish

Air pressure applied at bottomn

=== of cylinder lifts piston and rod
connected to load.

Air applied attop of cylinck
pushes piston down lowering rod and
load.

Force Upward Piston Rod Extended Captive air

\ ewpelied

Single-Acting Pneumatic Cylinder
Pushes and Retracts by Spring or Fixed Ar Cushion

m 7T
I|@MII_ ®

gl;.l;ilai:dba?;'op o cyiir;:g. ! Mechanical Cot ne::ﬁsnhg pr;:ue q?::iied at
A LEEMANGEOPHYSICAL pushes piston down lowering bottom of cylinder pushes piston and rod to

rod and load against fixed refracted position. .
CONSULTING & INSTRUMENTATION ) cushion or spring force. |mage: |t St||| Runs




Cylinders are one of the most common actuators and come in several

varieties
ﬂ@: Cylinder (Spring Return)

Cylinder Double Acting
| | (Double Rod)

i 1 Cylinder Double Acting
| (Single fixed cushion)

j: Q’ Cylinder Double Acting
(Two adjustable cushions)

R= }-  Differential Pressure
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Motors are another convenient tool
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Control valves direct our fluid with manual, fluid, or electrical inputs
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Housing

Control .
Mechanism Land Spool Spring
(Lever)

A | EEMANGEQPHYSICAL

CONSULTING & INSTRUMENTATION

L

= =
| | | ey |
'-I—PE!”I—;E‘

Images: Instrumentation Tools, Quora




Reading the valve nomenclature can be confusing at best
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Lgft Position & Flow  Right
Actuator Boxes Actuator
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Reading the valve nomenclature can be confusing at best

This flow box shows the

flow paths when neither
solenoid is energized
This flow box shows the This flow box shows the
flow paths when the left flow paths when the right
solenoid is energized solenoid is energized
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Reading the valve nomenclature can be confusing at best

Read Here
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Reading the valve nomenclature can be confusing at best

Read Here
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Reading the valve nomenclature can be confusing at best

Read Here
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Ports are the number of endpoints shown in a single box
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Ports vs. Ways can get confusing when buying a valve
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Servo valves are commonly used for precision control of hydraulic
systems

Core Input from Armature
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Cylinder
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Servo valves are commonly used for precision control of hydraulic
systems

Vo, Position Feedback

M,

Control O1l

Servé valvel

A LEEMANGEOPHYSICAL

CONSULTING & INSTRUMENTATION o

Q:
U
&
Oil I-'low", = ; ‘Oil Flow

[0 [onu0)

————————————

Image: Springer



Fluid conditioning for hydraulics is relatively straightforward

Basic Hydraulic System

. LOW PRESSURE CIRCUIT

. HIGH PRESSURE CIRCUIT

PRESSURE LINE

DIRECTIONAL
PUMP PRESSURE CONTROL
RELIEF
VALVE

RETURN LINE

ACTUATOR (PISTON

PISTON ROD _ -
DOUBLE-ACTING CYLINDER
TR TS - HYDRAULIC MOTOR
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Pneumatics has a few more steps

Lubricator
Regulator

a) 3D view of FRL unit b) Symbol for FRL unit
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Keeping a table of symbols is handy since we don’t do this full time

|

Manual

Push Button

Lever

Foot Operated

Mechanical

Spring

Detent

Solenoid

Internal Pilot
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Piloted Solenoid with Manual Override

% Lever Operated, Spring Return

Directional Control Valve Symbol

2-position, 2-way, 2 ported

2-position, 3-way, 3 ported

2-position, 4-way, 4 ported

2-position, 4-way, 5 ported

3-position, 4-way, 4 ported Closed Center
3-position, 4-way, 5 ported Closed Center
3-position, 4-way, 5 ported Pressure Center

3-position, 4-way, 5 ported Open Center
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Regulation of system pressure is also important, but very similar
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Accumulators are like fluid power capacitors

APHRAGM ACCUMULATOR
C A WARNING (1)
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Pneumatics store a dangerous amount of energy!
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Hydraulics can cause injection injury and severe burns
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Common things to look for

Blocked lines

Bad filters

Worn seals

Moisture in the system
Stuck valves

Leaking conduits

Bad pressure reliefs
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