SERVICING TRACTOR HYDRAULICS —
SIMPLE YET VITAL TO OPERATION

By John Kerr, Assistant Editor
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The hydraulics of your tractor provide the muscle
for otherwise burdensome manual work. They
assist you in many of the basic functions a tractor
performs, such as braking and steering. With just a
touch of a lever, you can lift, fold, and power
attachments and implements weighing up to
several thousand pounds. Hydraulics are the life-
blood of your tractor, yet they are very vulnerable
to contamination and negligence. It is essential to
maintain them.

There are two types of hydraulic systems on trac-
tors: open-center and closed-center. Historically,
tractor hydraulic systems have been open-center,
in which the main pump produces a continuous
flow of oil that must be returned to the reservoir
when a hydraulic function is not in operation.
Because the number of hydraulic functions in-
creased so much— from power steering, power
brakes, a three-point hitch, and independent
remote cylinders to include control of power-
shiftable transmissions, the PTO clutch, transmis-
sion clutch, and the differential lock—closed-
center systems were introduced. In these, the
pump contains standby pressure which is always
maintained at a given specification. When a tractor
demands more power, the pump kicks it out with-
out using extra engine horsepower. Some manufac-
turers prefer one system over another for their
equipment; some use both types.

As tractors continue to increase in size and com-
plexity, it becomes more and more important to
keep the hydraulic system working well and free
from breakdowns. The smallest particle of dirt, if it
gets inside the system with its close-fitting parts,
acts like an abrasive, scoring cylinder walls,
destroying seals, and rapidly wearing the compo-
nents. Maintenance of the system is very similar
for older tractors with a separate hydraulic system
and late models with a transmission-hydraulic
system. Arlen D. Brown, associate professor of
agricultural mechanics at Purdue University, lists
11 rules of maintenance that every owner or
operator of a tractor should follow:

1. Change the hydraulic oil filter after the first 10
hours and first 100 hours in a new tractor.

2. Change the hydraulic oil filter at the recom-
mended intervals after the first 100 hours of opera-
tion.

3. Check the hydraulic oil level periodically, at
least every 200 hours, after the tractor is broken in.

4. Drain and refill the hydraulic system at the in-
tervals recommended by the manufacturer.

5. Do everything possible to keep dust and dirt
out of the system. Dirt is the worst enemy of the hy-
draulic system because of the damage it can do to
pump parts and seals.

6. Take care to keep couplings clean when con-
necting remote cylinders.

7. Keep dust caps and dust plugs on all hydraulic
cylinder couplings to help protect them from dirt
and grit when couplings are disconnected.
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8. Keep hydraulic oil containers absolutely clean,
and use extreme care when adding oil or refilling
so that no dirt can get into the system from around
the filter cap, funnels, or from dust in the air.

9. Keep the hydraulic oil cooler clean to help pre-
vent overheating of the hydraulic oil. If the hydrau-
lic oil has been overheated, check with the tractor
dealer. It may be advisable to drain and refill the
system with new hydraulic oil and change the
filter.

10. Operate the hydraulic units on the tractor
correctly and carefully.

11. Always use the hydraulic oil recommended
by the manufacturer. The wrong oil in the system
can damage seals and lead to premature failure of
parts of the hydraulic system.

Although tractor operators may be aware of
many of these points or have read similar aids in
their owner's manual, they are remiss in acting
upon them. Manufacturers always stress hydraulic
maintenance.

“Operators usually have problems because they
let contamination get into the system,” says Don
Liller, assistant national service manager for
Kubota Tractor Corp. “Only the large construction
concerns that have been exposed to hydraulics for
a long time and to whom the downtime is all impor-
tant, only those types of individuals, pay close at-
tention to the cleanliness of a system. The average
operator around small grounds, nurseries, and
those types of areas usually lets his tractor alone as
long as everything is working OK. They don't
bother doing any preventive maintenance.”

“Changing filters, checking oil, and adding oil
when necessary is extremely critical on hydraulic
systems,” says Don Borgman, supervisor of
technical services at the John Deere Horicon
Works. “We have a hell of a problem educating our
customers that it is not something we tell them to
sell more oil and filters; it's something we want
them to do to give them better service out of their
equipment. It's like anything else; if it's maintained

Filters should be replaced at recommended
intervals. (Photo courtesy J | Case)



properly and not abused, it's going to last a long
time."”

Robert Snopko, product performance manager of
the Agricultural Equipment Div., | I Case, tells
owners: “Good hydraulic maintenance begins
when you purchase the tractor. Your dealer will go
over the system with you, pointing out special
features. He will also explain what you as an
owner must do to properly care for the system.

“Read your owner's manual thoroughly. In the
manual, the manufacturer will give detailed in-
structions on taking care of the hydraulic system.
Pay special attention to any instructions on servic-
ing filters and any recommendations on the type of
hydraulic oil to use.

“The really smart operators write out their own
check list of maintenance procedures. They keep
this list taped inside the cab, where it serves as a
constant reminder. Some manufacturers provide
self-adhesive maintenance charts which can be
fastened to the cab.”

Tractor manufacturers agree that most hydraulic
problems occur because of the use of wrong or con-
taminated hydraulic oil and unclean filters. It is
important to use the oil recommended by the
manufacturer. “‘Saving money by buying the
cheapest oil and filters you can find may turn out to
be a very expensive bargain,” says Snopko.

The hydraulic oil must transmit power, lubricate
all moving parts, protect the metal parts of the
system from rust and corrosion, resist oxidation
and foaming, and separate itself readily from air,
water, and other contaminants. The oil must
also be stable over a long period of time and main-
tain the proper viscosity through a wide range of
temperatures.

In order to have all these properties, various
additives are incorporated into the oil. These in-
clude viscosity index improver, an “‘extreme pres-
sure'’ additive, oxidation inhibitor, rust and corro-
sion inhibitors, and foam inhibitors.

The additives in the hydraulic oil help hold
contaminants in suspension and protect the system
but will eventually lose their effectiveness after a
certain period of time. The hydraulic oil must be
drained while the contaminants are still in suspen-
sion and the additives are still protecting the
system. The oil change interval recommended by
the manufacturer indicates the maximum number
of hours of operation that the hydraulic oil can be
expected to maintain its ability to protect the

Both coupling parts should be clean before
attaching equipment to hydraulic system.

system. This information and some of the following
tips on changing oil and filters can be found in
Arlen Brown's book, Tractor and Small Engine
Maintenance.

Recommendations vary some between makes of
tractor, but the hydraulic oil should usually be
drained at least once a year. The hours of operation
will vary from 600 to 1,000 or 1,200 hours with
different manufacturers. Regular drainage of the
entire hydraulic system is extremely important to
remove products of oxidation, such as acids and
sludge, water which tends to accumulate in the
system, minute metal particles, and other con-
taminants. Drain the system when the hydraulic oil
is warm, and more of the contaminants will be
removed.

If the drained oil has sediment and sludge in it,
the hydraulic system should be flushed before
refilling. Follow the manufacturer’s recommenda-
tion carefully, or have this done at the dealer’s ser-
vice department. Probably the only safe flushing
agent to use is the hydraulic oil regularly used in
the system. Change the filter and fill the system
with the recommended hydraulic oil and operate
the equipment to cycle the oil through the system
until the hydraulic equipment operates satisfac-
torily. This may take several hours. Drain the
flushing oil, replace the filter or filters, and refill
with the recommended hydraulic oil.

] 1 Case's Snopko suggests making frequent
visual inspections of the hydraulic systems to anti-
cipate dirty oil. “Some people argue that a small
leak is not a serious problem because you are only
losing fluid, which can be replaced,” he says. “A
leak, however, is also a possible source for con-
tamination, because where fluid can get out, dirt
and water can get in.”

If the fluid appears milky, water has entered the
system, says Snopko. This is time to drain and
flush. It also helps to smell the oil. A burnt odor in-
dicates the fluid has overheated, usually from an
overbearing workload. “A dirty hydraulic oil
cooler or a damaged line may also cause
overheating,” says Snopko. “Any implement or
attachment mounted on your tractor must not block
the flow of air around the cooler.”

If, after all these checks of the hydraulic oil your
equipment still does not operate correctly, there
are probably gum and lacquer deposits present,
and the system will have to be taken apart and
cleaned manually. This should probably be done
by the tractor dealer service department and cer-
tainly only by a qualified mechanic. Regular drain-
ing and servicing of the hydraulic system should
reduce the formation of gum and lacquer.

A magnetic drain plug is ordinarily used in hy-
draulic systems. The plug collects small particles of
metal and keeps them from circulating the system.
The drain plug should be thoroughly cleaned
before it is replaced.

Even with careful maintenance, contaminants
can accumulate in the hydraulic system. The filter
or filters remove them as the oil circulates but the
filter must be changed before it has absorbed all
the dirt and contaminants it can hold and stops
working. Since the filter has a by-pass valve, ac-
cording to John Deere's Borgman, once the filter
becomes plugged, the oil does not go through it any
more but continues circulating. “Then you have un-
filtered oil going through the system and it gets
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abrasive and does damage,” Borgman says. The
filter should also be changed under abnormally
dusty conditions or high temperature operation.

Kubota Tractor's Liller says the rules are simple
for hydraulic maintenance. “The single most im-
portant thing is you have to keep it clean. That's
really the name of the game on hydraulics.” He
suggests cleaning the all-cylinder rods and valve
spools and all the exposed parts. Dirt wiper seals
which keep dirt from getting in valves and compo-
nents have to be periodically inspected to make
sure they're resilient and conform to the shape
they should be. That keeps dirt from entering the
system.

“On any hydraulically-operated mechanical im-
plement you have to keep all the pivot points
lubricated,” Liller says. “Every part is constantly
lubricated and wear is negligible if you keep the
dirt out.” He warns about repairing hydraulic leaks
in the field, which often end up contaminated and
cause worse problems than you had.

Hydraulics were originally introduced to provide
control of an integral implement. They now hook
up on most tractors to operate mowers, tree trim-
mers, loaders, and a variety of different imple-
ments that mount on the front, rear or both ends of
a tractor.

The primary means for driving implements is a
power take-off (PTO) which is attached to the
power train of the tractor. Another means is to
mount a hydraulic pump on the PTO as a mechani-
cal link with the power input from the PTO's
rotating shaft. Depending on what operation you
want performed determines whether you are bet-
ter off with a hydraulic drive or a PTO drive for
your implement.

The advantage of the PTO drive is that it is less
expensive, provides a simple means of transfering
large horsepower loads, and is easy to hook up. The
hydraulic system works better around corners
and when pulling implements far behind the
tractor because there is no shaft to worry about
supporting. Also, you do not have to bring the trac-
tor to an equivalent rpm of the implement to drive
(.

Practically all tractors are now manufactured
with some arrangement for a “live” PTO—the
ability to stop forward motion of the tractor without
stopping the rotation of the PTO. This is very
desirable and has led to much greater use of power
take-off driven equipment.

New tractors, of moderate to large size, are
equipped so that the new 1,000 rpm power take-off
shaft may be installed. The new standard speed
permits more efficient operation. The 1,000 rpm
shaft has more, and smaller splines, than the stan-
dard 540 shaft. The tractors are designed so that the
speed can be changed to correspond to the type of
shaft being used. The power take-off standards are
established by the American Society of Agricul-
tural Engineers (ASAE) and the Society of
Automotive Engineers (SAE), according to Brown.

He also says that on most tractors there is an ad-
justment for increasing or decreasing the speed of
lifting or dropping implements. As a general rule,
the heavier implements should be lifted more
slowly to avoid undue strain on the system. Never
overload the system. Most implements have aux-
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iliary springs to assist in lifting. These should be
adjusted to take as much load off the system as
possible.

Because a tractor often is hooked up and then
disconnected from implements, the hydraulic
system is often exposed at these links. It is ad-
visable to cap all connections securely when they
are not in use. An uncovered connection collects
dirt and when the component is then hooked up,
the dirt is forced into the system.

“Be especially careful to avoid dropping or
dragging hydraulic lines on the ground,” says
Snopko. “This damages the connections and greatly
increases the risk of contamination.”

“A lot of people do not wipe off the lines before
they hook them back up,” says Liller. “They might
blow them a little or pass a rag over them. Once you
start getting dust and dirt into the system, it's the
beginning of the end. If a chronic problem, you can
damage, even fail, the hydraulic pump. Scratched
cylinders and failed pistons can really create some
havoc. And it can get expensive. Hydraulic compo-
nents are high priced.”

The implements can be a good indicator of the
condition of your hydraulic system. As Snopko
says: “As you work with the tractor, watch the ac-
tion of the hydraulic-powered implements. If their
movement is slow or jerky, something is wrong
with the hydraulic system. Stop working until you
have determined and corrected the problem.”

To make a smooth interchange of tractor and im-
plements, one essential part of the hydraulic
system is added, a remote cylinder. Interchange-
ability of cylinders between different makes of
tractor and implement is accomplished by stan-
dardizing the stroke length and the cylinder moun-
ted dimensions, according to John Deere. If the
tractor is used with an implement or machine of
another make, the tractor-matched cylinder can be
readily installed on the competitive machine.

Remote cylinders may be single acting or double
acting depending upon their construction and
method of attachment, says Brown. It is usually
best to attach the cylinder to the implement so that
the heaviest load is on the cylinder when it is ex-
tending, because more piston surface is exposed to
the hydraulic pressure. Stops are provided on the
piston rod to adjust the length of stroke to the re-
quirements of the implement. Clamp the stop
securely so it does not work and damage the piston
rod.

Today's hydraulic systems are very
sophisticated. They have to be in order to meet the
growing demands placed upon them. Your tractor,
with its hydraulic system, provides a great deal of
power and control.

Manufacturers are doing their part to provide
the most efficient, up-to-date equipment for your
particular operation. But once a tractor and imple-
ments become your tools for maintaining grounds,
the responsibility, especially with the hydraulic
system, is yours. WTT

You can purchase the book, Tractor and Small
Engine Maintenance, by Arlen D. Brown from Har-
vest Book Publications, 9800 Detroit Ave.,
Cleveland, OH 44102. The price is $11 plus $1.25 for
shipping.



