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Basic Hydraulics

Basic Hydraulics, part one, has been designed as an introduction
to Hydraulic Systems in general. The ability to disassemble and
assemble hydraulic system components is only part of a
mechanic’s responsibility. Knowing the ““How’ and “Why" of
system operation is also important. Before a service man can
begin to do a good job of maintaining and troubleshooting any
hydraulic system, he must have a thorough understanding of the
information contained in the following pages.

—




The answer is that hydraulics is one of the most
versatile, efficient and simple ways of transmitting
power known to man. The purpose of a hydraulic
system is to change power from one form to another
to perform useful work.

QOil is the most commonly used hydraulic fluid be-
cause it is practically non-compressible. Under 1,000
pounds of pressure per square inch it will compress
only one-half of one percent. Oil has the added ad-
vantage of serving as a lubricant.
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In an attempt to increase the speed of hydraulic
action a mechanic sometimes will tighten the relief
valve which raises the maximum pressure in the
system. This does not increase the speed of ‘action.
The relief valve is meant to protect the system and its
setting should never be increased over the pressure
recommended by the manufacturer. Instead of
tightening the relief valve, a mechanic should look
elsewhere for some defect in the system.

It is pressure of gravity that forces hydraulic fluid
from a tank into a pump. What is commonly called
the suction of a pump is really this force of gravity
pushing oil into a chamber which is continually
emptied by the rotating action of the pump. Another
form of pressure is called working pressure. This is
the pressure that when coupled with flow, will do
work for us.




But most of the pressure results from the load itself.
A constant supply of fluid is coming from the pump.
The fluid seeks the path of least resistance which in a
hydraulic system happens to be through hoses to the
working cylinder.

But the working piston has an especially good reason
for not wanting to move. It is supporting a heavy
load, the load you want to lift.




The flow of fluid keeps coming from the pump. The
working piston, weighted down by the load, resists
the flow. Pressure results. Something has to give. If
the force against the piston is greater than that caused

by the weight of the load, the working piston will

have to go to work.

- bined to perform
~_power in action.

We mentioned, in passing, another important factor
in hydraulics: RESISTANCE to flow. Fiuid in motion
creates certain effects which are important to the
understanding of hydraulic circuits. Each fitting, each
valve, each opening through which fluid must flow,
each inch of line creates a resistance to flow. All of
them together use up pressure merely moving oil
from one place to another before actually getting a
job done. This wasted pressure manifests itself in the
form of heat.

to friction.




Increased flow also adds to resistance. If the flow rate
for a given set of hoses and valves is doubled,
resistance may be increased about four times. In
actual practice, if you install a larger hydraulic pump
than was called for by the specifications of your
machine. . ..

Hoses of the wrong diameter can also cause trouble.
Sometimes mechanics will install smaller diameter
hoses than were furnished as original equipment,
simply because they were lying around. The result
again is a pressure drop because the smaller hose
increases resistance while flow rate from the pump
remains the same.
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-‘ To avoid these troubles, it pays to use the hydfzféuylic;

fluid specified by the equipment manufacturer.

equipment.

Back pressure is an additional resistance which the
pump must overcome. A common example of back
pressure is that caused by the pressurized liquid on
the outlet side of the piston in a double-acting
cylinder. If this fluid does not leave as fast as the
liquid coming into the inlet side of the piston, there is
resistance to movement. This reduction in flow may
be caused by the same things that cause other resist-
ances — hoses of the wrong diameter, hoses that are
too long, pinched hoses, or other faulty parts.

Still another problem is air. Air can be mtroduced '
into hydraullc fluid in many ways.

For example, suppose the inlet line to the pum
becomes restricted in some way. Oil can’t flow int
the pump as fast as it is pumped out and this creates a
vacuum in the pump inlet system. To fill the void,
atmospheric pressure forces air in through fittings and
seals. Also, air, normally in the oil, expands. This
creates a condition we call “cavitation”. In time,
cavitation will damage the pump.

The introduction of air into the hydraulic system
causes the fluid to become aerated — full of bubbles
like foam rubber. The oil will act like foam rubber
too, causing bouncing and jerky piston travel '

We've briefly covered the theory of hydraulics. We
know from Pascal’s law that when pressure is applied
to a liquid in a confined space, the pressure is exerted
undiminished in all directions. We know that hy-
draulic fluid, as it flows under pressure, will seek the
course of least resistance, which is the usual cause of
leaks. We've found out, too, that we can multiply a
force of, say, 10 pounds on a given power cylinder to
50 pounds on a working cylinder five times larger. Of
course, we have to pay a price of less movement in
the working cylinder. We pay an additional price in
the form of resistance caused by every component in
the system. And, we have learned that too much
resistance causes heat and reduces power.

Replacement parts should also be identical to original
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Now we are ready for the practical side of hydraulics.
Let’s assemble a simple hydraulic system. First, we
need a reservoir or sump for the hydraulic fluid.

As the pump rotates, it moves a small quantity of
fluid along with each rotation. This compares to the
power in the earlier illustrations. An important point
to remember here is that a pump pumps volume only.
It is this volume that determines the maximum speed
of the hydraulic action. Pressure is caused by a load
and is not created by a pump.
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