™10
Most Common Reasons Wh‘y

Oil Analysis Programs
and the Strategles that

P
y ¢ ™

By S OO e B O

Many have read the well-documented case
studies that convincingly demonstrate the
practice of used oil analysis as a sound
approach to reduce maintenance and
downtime costs. However, for most users,
these rewards have evaded their best efforts
due to common implementation errors. Like
many pursuits in life, there is often a very
fine line that marks the division between
success and failure. Success in the analysis
of lubricating oils seems to consist of a series
of such fine lines that must be carefully
navigated. This booklet draws on many years
experience in working with successful users.
Its goal is to define a well-marked pathway
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to insure the success of new users, while at
the same time, help existing users out of the
slippery pitfalls they may have encountered.
This will be accomplished by first identifying
the ten most common reasons why oil
analysis programs fail and then transitioning
them into durable strategies that effectively
overcome them. It will be shown that these
strategies depend much more on excellence
in execution than the sophisticated of
underlying technologies. The guiding
principle is the condition-based maintenance
philosophy due to its penetrating sensitivity
to both the cause and effects of failure.

The familiar approaches of proactive
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maintenance (failure root-cause monitoring)
and predictive maintenance (failure symptom
monitoring) fall under the broad category of
condition-based maintenance.

The practical wisdom of oil analysis pundits
worldwide teach us that the most successful
programs are those that are thoughtfully
designed after careful need evaluation with
mission and goals well designed. The
emphasis is on designing quality and
excellence in the beginning, not force-fitting
itin along the way (see Figure 1). The many
strategies and subsidiary tactics described
herein are designed to help users achieve
this as effectively as possible.
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Figure 1. Success in oil analysis depends greatly on integrity of the individual steps.
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Many users are unsure what oil analysis is
really trying to do. Is it a strategy fer telling
us when to change our 0il? Do we use it to
teil us when and where machine parts fail? Is
it an approach to reducing the severity of
machine failure or frequency?

w/iost often, users associate an oil analysis
program with a systematic early-aiert to oil or
by users, they should be regarded as low on
the scale of importance compared to the more
rewarding objective of failure avoidance. The
condition-based maintenance strategy of
failure avoidance defines the philosophy of
proactive maintenance and it alone should be
the central focus of an analysis program.

Whenever a proactive maintenance strategy is
applied, three steps are necessary to insure
the benefits are achieved (see Figure 2).
Since proactive maintenance, by definition, is
a continuous activity of monitoring and
controlling machine failure roots causes, the
first step is simply to set a target, or standard
associated with each root cause. These
targets help insure an environment is
maintained that is conducive to prolonged
lubricant and machine life.

In oil analysis, root causes of greatest
importance relate to fluid contamination
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life extension (proactive maintcnance)

2. Abatement of lubricant detecioration;
additive and base stock life extension
(proactive maintenance) :

3. Incipient detection of lubrication failure

4. Incipient detection of machine internal
sn%ms tress symptoms (predictive
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Figure 2.

(particles, moisture, heat, glycol, etc.) and
additive degradation. However, the process
of defining precise and challenging targets
(e.g., high cleanliness) is only the first step.
Control of the fluid's conditions within these
targets must then be achieved and sustained.
This is the second step and often includes an
audit of how fluids become contaminated and
then systematically eliminating these entry
points. Often better filtration and the use of
separators are required.

The third step is equally vital and is the action
element of an oil analysis program.
Specifically, control of these root causes
within the targets is only insured when
constant feedback is supplied. Here ol
analysis provides the feedback loop and when
exceptions occur (e.g., over target results)
remedial actions can be immediately

STRATEGIES

= Vigilant control of flinid clesnliness,
irjuess, coelness, etc.

* Vigilant control of fluid cleunliness,
dryness, coolaess, etc.

¢ Vigilant moaitoring of vital finid
chemical and physical properties.

° Vigdilant monitoring of wear metal levels
and types.

2. Adjust Contaminant Excinsion/Removal Method to Achieve

3. Implement Contaminani Meaitoring Program

© Upstream of fiiter at Freguent Intervals

Proactive siainienance is eifective when these three steps are used

oA Failure to Identify the Proactive Maintenance Strategy as
othe Focal Point of Qil Analysis.

1. Set Machine-Specific Target Cleanliness levels
e Must achieve life-extension at a significant level

commissioned. Using a proactive
maintenance strategy, contamination control
becomes a disciplined activity of monitoring
and controlling high fluid cleanliness, not a
crude activity of trending dirt levels.
Organizations that embrace this “Cleanliness
ethic” with both commitment and enthusiasm
stand to benefit the most from oil analysis.
Finally, when the life extension benefits of
proactive maintenance are flanked by the
early-warning benefits of predictive
maintenance, a comprehensive condition-
based maintenance program results. While
proactive maintenance stresses root cause
control, predictive maintenance targets the
detection of incipient failure to both the
fluids properties and machine components like
bearings and gears. This is usually
accomplished by monitoring the presence of
metallic wear debris in an oil. Abnormal
levels and types of various wear particles are
an imbedded SOS signal to maintenance
technologists that a machine’s internal
surfaces are distressed. Immediate corrective
action can then be directed to effectively
avoid failure chain reactions and further self-
destruction.

In summary, the following goals and
strategies of condition-based maintenance are
listed in order of benefit generating potential:
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In the micro-world of oil analysis, the ability
to extract and distill useful information from a
small sample of oil depends greatly on the
quality of this raw unprocessed data captured
within. On the surface, this would seem like
a straight-forward task, but practical
experience has taught us that there are
obstacles to overcome. The technology of oil
sampling specifically addresses the old saying
‘garbage in, garbage out.’

From a practical standpoint, optimal
performance in oil sampling depends directly
on succeeding in three areas: (1) maximising
data density while, minimizing (2) data
disturbance and (3) data contamination. The
challenge lies in the fact that the imbedded
data in the oil sample is invisible to the
human eye, a fact that is equally true for the
many factors that disturb and contaminate the
data. Therefore, without a well-planned
course to follow, the oil sampling activity is
analogous to “flying in the dark.” The
following is an overview of some of the
essential precepts to attaining high quality oil
samples.

Maximising Data Density.

Real estate agents are often fond of telling us
that the three most important considerations
in selecting a property are location, location
and location. The same factors hold true for
oil sampling. In circulating oil systems, the
best location is a live zone of the system
upstream of filters where particles from
ingression and wear debris are the most
concentrated. Usually this means sampling
on fluid return or drain lines (see Figure 3).

In some cases where oil drains back to sumps
without being directed through a line (e.g.,

diesel engine), the pressure line downstream
of the pump (before the filter) must be used.
Always avoid sampling from dead zones such
as static tanks and reservoirs. Splash, slinger
ring, and flood lubricated components are
best sampled from drain plugs after
considerable flushing or preferably, using a
portable circulating off-line sampler.

Primory sampling poin  [FY Secondory sampling poi

4 for trending B2 for diognostics

Figure 3. Selecting the correct sampling location

can help insure that both failure root causes and

failure symptoms are routinely identified.

Minimising Data Disturbance.

Once a sampling point is properly selected
and validated, a sample must be extracted
without disturbing the integrity of the data.
When a sample is pulled from turbulent zones
such as at an elbow, it has been proven that
particles, moisture, and other contaminants
enter the bottle at representative
concentrations (see Figure 4). In contrast, it is
well-known that sampling from ports
positioned at right angles to the path of the
fluid flow in high velocity, low viscosity fluids
causes particle fly-by. In such cases, the
higher density particles follow a forward

o Failure to Optimise the Quality of Data Castured
e During Oil Sampling.

tra:zctory and fail to enter the sampling
pathway (sampling port). This condition can
recuce particle counts more than ten-fold.
Moreover, machines should always be
sampled in their typical work environment,
ideally while they are running with the
lubricant at normal operating temperature.
Likewise, during (or just prior to) sampling,
machines should be run at normal loads,
speeds, and work cycles. This insures that
the wear debris that is typically generated in
the usual work environment is present in the
fluid sample. Similarly, it is important that
particle and moisture ingestion from the
atmosphere, due to ineffective seals and
breathers, be at representative levels. Such
contaminants and wear particles typically
settle to tank bottoms and pipe walls when
systems are cold and inactive.

Minimizing Data Contamination.

As previously stressed, an important objective
in oil analysis is the routine monitoring of oil
contamination. The same kinds of
contaminants found in the oil are also found
in the stmospheric work environment.
Therefore, considerable care must be taken to
avoid the risk of "contaminating the
contaminant” in the sample. Once
atmospheric contamination is allowed to
contact the oil sample it cannot be
distinguished from the ariginal contamination.

There are many techniques to minimizing
sample contamination. These include
certified bottle cleanliness, probe-tube bottle
attachments (so that bottle caps are

never removed), ample sampling valve
flushing, and frequent cleaning/flushing of
portable sampling devices (e.g., drop-tube



vacuum samplers). What might generally
seem like a minor corruption of these
important measures, can in fact, greatly
compromise the very integrity of an oil
analysis program.

Experts believe that the time and money spent
on insuring the quality of an oil sample in the
bottle will pay multiples when the benefits of
oil analysis are totaled. This is best
accomplished through properly training all
those involved in oil sampling activities.
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To be thoroughly effective, a program must
encompass three categories of analysis: (1)
fluid properties (2) fluid contamination, and
(3) fluid wear debris. Too often we see
particular lab services emphasize only one of
the categories, effectively dismissing the
other two. The reasons for this are many,
but frequently it is due to the types of
instruments in use and the scope of services
requested by the customer.

Ideally, the user begins by writing a detailed
task description of the oil analysis services

desired, specifying procedures and
instruments to be used (Figure 5 gives an
abbreviated list of tests by machine type).
This helps to insure that there will be no
disappointments in the quality or
completeness of the services provided.
Likewise, quoting labs are compared on an
equal basis, and labs incapable of
performing the tasks are not considered.
Labs should not be allowed to write or
modify (some exceptions apply) task
descriptions. A discussion of the three
categories of oil analysis tests follow:

B Equipment Large
Type | Air/Gas Digse! Hydraulic Large Rolling Indusiyial
Tast Compressors { Engings Systems | GearBoxes [ Element Turbings
Bearings
Partisle Count Si S St Si Si S
Ferrous Particle Count Ei S £l Ei Ei 5
Analyiicl Ferrography EL EL EL EL EL EL
Spactrographic Analysis S S EL EL EL S
FTIR S S S
TAN S S S S S
TBN S
Viscosity S 5 S S S S
Maoisture Si S S S S Si

S Routinely scheduled analysis performed by a
commercial or inhouse lab

St Routinely scheduled analysis pertormed
inhouse at fairly high frequencies

Ei Tests performed on exception basis triggered
by out-of-limit particle counts

EL Tests performed on exception basis by either a
commercial or inhouse lab, triggered by out-
of-limit ferrous particle counts

Figure 5. Use this table as a guide in selecting oil analysis tests for different applications
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Figure 4. Sampling devices that
involve not removing the bottle
cap are ideal.
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Fluid Properties Analysis.

This is an essential function of oil analysis in
that it helps insure the fundamental quality
of the lubricating fluid. Many factors,
including time itself, can alter an oil’s vital
physical and chemical properties. When
unnoticed by machine users, an impaired
lubricant can cripple a machine suddenly,
causing irreparable damage and costly
downtime.

The standard to which a used oil’s properties
should be routinely compared are the new
oil's proparties, i.e., an oil's base signature.
Uniess the many properties of a new oil are
precisely known, effective monitoring of the
used oil is hopsless. Su. this becomes the
first test in used oil anaiysis and this base
signature shouid be routinely refreshed as
iubricants change and are updated. |t 1s aiso
important to always tise the same lab,

same instruments, and same procedures to
test the new oil as will be used to test the
used oil. A listing of each of the new oil
properties should be a standard fixture on
used oil analysis reports.



Depending on the severity of the lubricant's
operating environment and type of machine it
serves, the selection of the fluid properties to
test can vary. Examples of common tests
include: absolute viscosity, total acid number,
total base number, infrared analysis (e.g.,
oxidation), emission spectroscopy (e.g.,
additive elements), flash point, and specific
gravity. Very often when a lubricant begins to
fail through oxidative pathways, many of these
properties will change - usually exponentially.
Early detection of an incipient failure condition
can avoid costly repairs (see Figure 6). This
risk is magnified as more and more users
ambitiously pursue extended oil drains and
lower lubricant consumption without adequate
monitoring intervals.

Fluid Contamination Analysis.
It is normal for lubricating fluids to accumulate
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unwanted contamination over time. Despite
the use of filters and separators, these
contaminants are the most common destroyers
of machine surfaces that ultimately lead to
failure and downtime. In fact, for most
mechanical machines, solid contamination is
the number one cause of wear-related failure.
Likewise, particles, moisture, and other
contaminants are the principal root causes of
additive and base stock failure of lubricants.

Many users do not realize that even when a
new, high-quality lubricant is used, particles
and moisture will effortlessly penetrate this
pseudo-protection leaving behind plowed and
corroded machine surfaces in their wake. A
failure to peform such basic tests as particle
counting, quantitative moisture analysis, glycol
testing, and fuel dilution is a fundamental and
unnecessary mistake. Accordingly, when fluid

Detect Root Causes By Monitoring:
B Parfide Counts

Detect Additive Depletion By Monitoring:
B 7DDP Using FTIR

[ | %r:, Ph:amm, Sulphur Using Elemental Analysis
B
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Base Stock Damage By Monitoring:
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Detect Impending Machine Failure By Monitoring:
B Parfice Count
B Ferous Parfide Count

e

Figure 6. The best strategy to control oil oxidation is by keeping the lubricant clean, dry, and cool.

contamination is routinely monitored and
controlled, the major goals of proactive
maintenzance are achieved and both machine
and lubricant life are almost always extended.

Fluig ¥¥=ar-Debris Analysis.

Unlike fluid properties and contamination
analysis, wear debris analysis relates
specifically to the health of the machine. The
lubricant serves only as the carrier or
messenger of this information. Owing to the
tendency of machine surfaces to shed
increasing numbers of larger and larger
particles as wear advances, the size, shape
and concentration of these particles tell a
revealing story of the internal-state condition
of the machine. In fact, the increasing
excavation of machine surfaces can reveal all
except the most unusual failure modes.

Today, it is difficult to find a full-service
commercial lab that doesn't offer wear debris
analysis as a routine or optional service.
However, it is not common to find these toals
being used to their full potential. Two
methods of performing wear-debris analysis
are typically employed by labs and users.

The first method is emission spectroscopy,
which evaiuates several elements present in
an ol such as iron, aluminiurn, copper, chromium,
and lead. While not truly quantitative due to
an in-built bias towards only small particles,
spectroscopy has been found to be exceedingly
useful in numerous applications.

The second method, known as analytical
ferrography, overcomes the particle size bias
of spectroscopy but has only limited ability to
distinguish the elemental qualities of the
particles. This is due in part to the fact that it
is a visual examination of the particles on a
slide (ferrogram). Interpretation is done
qualitatively, allowing for more than just a
modicum of subjectivity. The overriding
benefit of ferrography is it's unique ability to
detect many common wear mechanisms
through the skilful eye of an experienced
tribologist.
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For most users, oil analysis data drifts
aimlessly from lab, to maintenance
technologist, to file - no plan, no action, no
benefit. This well-worn rut demands change.
Most successful users believe the linchpin of
a “well-oiled” oil analysis plan is the setting
of conspicuous targets and limits for each test
parameter. This is an activity analogous to
setting benchmarks but is distinguished by the
fact that each target is set at a level that
insures a significant benefit. A well-placed
benchmark or target should have the
following characteristics:

1. It is quantitative. It relates to a specific
measurable condition or property that
when this condition or property is tested, it
is both repeatable and reproducible.

When oil analysis is deployed to reduce
maintenance costs and increase machine
reliability, frequent and timely reporting
of data is critical. in many machines, oil

2. It is a benefit producer. Success in
controlling a condition within a target must
translate to a significant and quantifiable
benefit. This is a basic tenet of proactive
maintenance. The benefit, or life
extension, is based on the comparison of
the pre-proactive maintenance level (e.g.,
cleanliness) with the post proactive
maintenance level. A technique for
quantifying the benefit known as the Life
Extension Method (LEM) is generally
applied (see Reference No. 2).

3. It is achievable and controllable.
Exceedingly ambitious targets may be
impractical in certain machines and
applications. A continuous failure to
achieve or control these levels may prove

7 oInadequate 0il Sampling Frequency and
7/ eFailure to Perform Exception Testing

demoralizing to an oil analysis program.

4. It produces a low noise background. For
instance, when lubricating fluids are not
targeted clean enough, new particles
generated from active machine failure
cannot be distinguished from the high dirt
(noise) background they are mixed with. A
good target achieves a high signal to noise
ratio, where the signal relates to the level
of new particles being generated (say, from
failure) and the noise is the previous level
of particle in the oil. Targets set at a
high signal-to-noise ratio level improves
the resolving power of oil analysis and
accordingly, are best able to provide early
detection of abnormal lubricant or machine
conditions.
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Figure 7):

Figure 7. Use the oil analysis tree to schedule oil analysis tests by mission criticality.



Mission Criticality.

Machines that are critical to a process or
system are those that do not benefit from
redundancy, or standby equipment. In some
cases, repair can take days or weeks and
downtime costs are high. There are many
examples of machines having high mission
criticality in industry, some of whom are
worthy of real-time dedicated oil analysis
instrumentation. As a general rule, the more
critical the machine’s mission, the more
frequently analysis should be performed.

Touch Present Targets.
When challenging cleanliness targets are set
in order to maximise the life extension

benefits of proactive maintenance, the

tendency to drift over the targets increases.

If, for instance, the required target cleanliness
and dryness levels are set, then these values
will need frequent in-house monitoring.

Fluid Environment Severity.

The rate of change in a condition is driven by
the severity of the operating environment. |f
we are trying to maintain a cool, dry, and
clean oil in a hot, humid, and dusty machine
environment, frequent monitoring is a must. It
is exceedingly difficult, if not impossible, to
insure that an impenetrable shield between
the pristine, inside machine world is secured
against the hostile, outside atmospheric

world.

Inasmuch as particle, moisture, and viscosity
levels are weli-behaved and stable, other oil
analysis tests can be performed at lower
frequency. Some tests need only to be done
on an exceliicn basis, triggered by an
abnormal reading from a routine in-house
result like & high particle count or rising
viscosity level. For instance, ferrous particle
counting is only required when the overall
particle count trends over a target. If the
ferrous count is found to be high, suggesting
precipitous machine wear, this triggers the
need for analytical ferrography, emission
spectroscopy, as well as a host of other
trouble shooting tests and inspections.

N 6 o Failure to Demand (Or Unwillingness To Pay For) High Quality
0 o W e Services From Commercial Oil Analysis Labs.

Exactly where the fault lies is unclear. But, it has not been
uncommon for many large users of oil analysis to treat the
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Lubricant: SHC 830
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CRITICAL

Sampled: 10-APR-85, 04:23pm
lssued:  10-APR-85
Reporied: 18-OCT-95

performance of these lab services as a commodity. This has >

resulted in ruthless price wars and the destructive erosion of 388.00
quality and service. This, in turn, has eroded the confidence
users have had in the effectiveness of oil analysis and the
veracity of the results provided. This downward spiral among

certain users and labs must stop.

0Oil analysis is distinctly not a commodity and should not be
treated as such. Instead, it is a complex and sophisticated
mixture of scientific knowledge, analytical skills, and advanced
instrumentation technology. No two labs can perform in all
three areas with equal performance and excellence. Likewise,
laboratory management dictates the test procedures, supplies,
and budget. When these resources are limited, test quality can
be short-changed and services compromised. This often leaves
customers feeling duped by the lab, especially when test data is

found to be unreliable.

The solution to this “lose-lose” situation lies in a detailed lab Locat source of watar entry.
services task description. The more detailed and specific the .
better, leaving little to misunderstanding or chance. Several 100 ol £
specific requirements should be spelled out such as: Sl S 1o e
— e e W
Tifes T2APR-9S

Figure 8. In-house oil analysis software can greatly
improve data iterpretation and reporting
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1. For each machine type to be monitored,
describe which tests are to be performed
routinely and which performed only on an
exception basis. Then define the specific
criteria that triggers these exception tests.

2. Describe how the test results are to be
communicated and define the format. For

example; what data will be included on the
report (see Figure 8)7 Will a modem
transfer the data or will a fax be used?

3. What will be the required turnaround time
for all samples? Will there be calls/faxes
for criticals?

4. If the lab is supplying bottles, how is bottle
cleanliness certified? Identify the required
bottle cleanliness level.

5. Specify which instruments are to be used,
what procedures, which reagents, how
samples are to be prepared, and the
minimum instrument calibration frequency.

N 7 o Inadequate Knowledge of Machine Design and Operating
0 e / e Information in Interpreting Data.

Trying to effectively interpret oil analysis data
without an intimate knowledge of a machine’s
internal design and operating conditions is
fraught with danger. Most machines are
highly complex, consisting of exotic
metallurgy and intricate mechanisms. The
numerous frictional and sealing surfaces
usually employ varying contact dynamics and
loads, all sharing a common lubricant.

A failure to gain knowledge about these many
internal machine details as a reference base
for use in interpreting oil analysis data may
lead to nothing but wild guesswork and
confusion. A good approach is to build a
three-ring binder with index tabs for each
machine type. Include in this binder

NoO.

Using our God-given senses to carefully and
routinely observe a machine can be an
effective trouble-shooting technique. The
kinds and quality of information that can be
obtained varies greatly from machine to
machine. And, while in many cases oil
analysis data can be inconclusive by itself,
when combined with sensory inspection
information, often a reliable more certain
determination can be made. Likewise, the
application of companion maintenance

photocopied pages from the service and
operation manuals plus other accumulated
information. The following are examples of
data and information to include:

1. ldentify types of bearing in use and their
metallurgy.

2. |dentify input and output shaft speeds /
torques.

3. Identify type of gears in use, speeds and
loads. Determine gear metal hardness,
surface treatments, alloying metals.

4. Locate and identify all other frictional
surfaces, such as cams, pistons, bushings,
swashplates, etc. Determine metallurgy of
surface treatments.

technologies (like vibration and thermography)
can help support a conclusion prior to
expensive machine tear-down or repair.
Examples of simple sensary and inspection
data collection activities are:

1. Examining the color of diesel exhaust
smoke

2. Examining color and odor of oil

3. Noticing a change in the pitch and
loudness of noise generated

5. Locate and identify coolers and heat
exchangers and type of fluids used.

6. Obtain fluid flow circuit diagrams /
schematics.

7. Locate and determine the types of seals in
use, both external and internal.

8. |dentify possible contacts with process
chemicals and types. Obtain MSDS sheets
on these chemicals.

9. Record lubricant flow rates, lubricant bulk
oil temperatures, bearing drain and inlet
temperatures, and oil pressures.

10.Record detailed lubricant specification and
compartment capacity.

11.Record filter performance specification and
location.

» Failure to Seek Out and Combine Sensory and Inspection Data
o with Oil Analysis Data.

=

Observing shaft wobble, deflection

5. Touching heat dissipating surfaces

6. Recording gauge temperatures, pressures,
speeds, and loads

7. Examining filter and breather condition,

examining particles on spent filter

Inspecting seals, observing leakage

9. Observing change in environmental
conditions

10.Recording changes in work loads, duty

cycle, and operating conditions

@



A Failure to Provide Necessary Training to Ins::v e

NO 9 o Appropriate Responses to Qil Analysis Exceptu

Condition-based maintenance defines a
continuous, circular activity of (1) monitoring
machine conditions, (2) interpreting the
conditions (3) appropriately responding to
these instructions to insure machine reliability
(See Figure 9). Too often in oil analysis this
cycle breaks down between steps two and
three. When this happens, valuable cost-
reducing information is permitted to flow
helplessly and uselessly into maintenance
filing cabinets.

Obiain

The blame for this wasteful practice is
generally thought to be an attitude of
indifference among those involved. In reality
the problem is much more fundamental and
deep-rooted. Unless maintenance
professionals have a broad-base
understanding of the purpose and goals of oil
analysis and are literate in the language of oil
analysis, they can not be expected to carry
out its mission. This is accomplished through
a liberal amount of training and education.
And, this should not simply be
concentrated on a single individual
but should be spread about to all
those that benefit from and

Sample

High

contribute to machine reliability. In
fact, training and education should
occur at several different levels
including craftsmen (technician,
millwright, oiler, repairman, etc.),
engineering (lubrication,
mechanical, manufacturing,

Yes

Figure 9. The above block diagram effectively combines routine,
exception, and scheduled analysis for optimal oil analysis results.

process, etc.), and management
(engineering, maintenance,

operations, etc.). Below are a few

S Current
i deduled Ferrous Confaminant | subjects for which seminars and
" Somples Parficle Count Ingression i
‘\_ Problem® training classes are generally
available:
1. Lubrication fundamentals and
their use
2. Mechanical failure analysis
Ferrography
bbm”"" 3. Proactive maintenance and root
cause analysis
Localize and 4, Troubleshooting hydraulic
Correct Fault
* No wear related failure systems

5. Lubrication and maintenance of
bearings to gears

B. Oil analysis fundamentals
7. Oil analysis data interpretation
8. Filtration and contamination control +

9. Wear particle analysis and machine
metallurgy T

Once these fundamentals are in place, oil i
analysis can move forward enthusiastically,
beginning with the development of its mission
and goals. And, instead of indifference to oil
analysis exceptions, rapid-fire corrections are
carried out and measures are taken to
preempt their reoccurance. In time,
unscheduled maintenance is rare and oil
analysis exceptions are few as the idealized
machine operating environment becomes
controlled and stabilized. As a final note, oil
analysis labs should not be relied upon for the
purpose of data interpretation. Many labs do
this using computer programs and/or
inexperienced lah technicians that are pressed
to high productivity. It is better for oil
analysis labs to focus their efforts and
resources on test accuracy and timely results.

Likewise, users have the vested interest to
spend the required time, including any
additional investigations, to interpret that
data accurately. After all, individual users
have distinctly different goals and
expectations when it comes to machine X
reliability and cost reduction. What might be
acceptable for one user is an alarm for

another. Additionally, machine designs,

applications, and work environments can vary

greatly. Users, when given the necessary

training, are easily able to define their own

exceptions and direct corrective actions.






