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What Can the KLEW Oil Analysis Program Do for You?

¢ Extend oil drain intervals

Q/ Extend equipment life

‘/ Identify minor problems before they
become major failures

4/ Maximize asset reliability

ﬂ/ Increase resale value

Imagine being able to see exactly what’s happening inside an engine, a transmission or a
gearbox. Imagine being able to see the damage even extremely minute wear particles and
debris can do by simply floating around in the oil circulating within a system. Problems can be
found before they become failures and less unscheduled downtime means increased production
and profitability.

Regular sampling and TREND analysis — monitoring test data over an extended period of time

— will provide the information you need to continually maximize asset reliability and, ultimately,
increase company profits. Whether you’re a seasoned veteran or a first-time sampler, oil analysis
puts you on track for well-managed, cost-effective equipment maintenance programming.

Taking Samples

The Importance of Sampling at Scheduled Intervals

Oil Analysis is most effective as a diagnostic tool when

oil samples are extracted and analyzed at predetermined,
scheduled intervals. When comparing the most recent
analysis to previous test history on a given machine,
trends develop which allow the early detection of internal
abnormalities. No two machines, even machines of exactly
the same type, accumulate contaminants or wear at the
same rate.

Sampling Procedures

The component sampled should be brought to operating
temperature prior to sampling. This will assure that the
insoluble and semi-soluble material is suspended evenly
throughout the system. Samples taken from components
that have been inactive for long periods of time are not
representative.

Samples should always be taken in the same manner and
from the same point.

Do not sample a component immediately after an oil change
or after a large amount of makeup oil has been added to the
system.

Component Points to Sample Interval

Transmission/Torque Converter 1 Every 500 Hours
Differentials 2 Every 1,000 Hours
Planetaries (70Z - 1352) 4 Every 1,000 Hours
Engine 1 Every 250 Hours
Hydraulics 1 Every 1,000 Hours
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The above items are the only items included during the extended coverage.
This sampling begins during the normal warranty period.

Example:
At 500 hours sample the transmission/torque converter only.

At 1,000 hours sample the transmission/torque converter, front/rear
differentials, and each planetary.

At 1,500 hours re-sample the transmission/torque converter only, continuing
this frequency until the end of the extended warranty.

Note: For proper oil drain intervals refer to your operation and maintenance
manual. Sample the engine every 250 hours and the hydraulics every 1,000
hours (engine and hydraulic sampling are optional for EPTC warranty).

Purchase Test Kits and Supplies
at our On-Line Store

Visit our on-line store at www.kawasakiloaders.com,
KLEW, to purchase additional test packages and
sampling supplies.

BM032

Elemental Metals (24) by ICP
Fuel Dilution %*
Soot %*
Viscosity @ 100°C
Water by Crackle

* Test performed on engine samples only.

Taking Representative Samples with a Vacuum Pump

1. Measure length or depth of fill port tube, reservoir or
dipstick.

2. Add 6 inches and mark the measurement on the tubing.
Cut the tubing 12 inches beyond this mark.

Insert tubing into top of vacuum pump and tighten lock
ring.

5. Remove sample jar lid and attach jar to bottom of
vacuum pump and tighten securely.

6. Insert tubing into fill port, reservoir or dipstick retaining
tube only to the mark on the tubing. To avoid drawing
settled debris into the sample, do not allow contact
between tubing and bottom of reservoir.

7. Push and pull vacuum pump plunger to until sample jar
is 34 full.

8. When sample reaches shoulder of jar, unscrew jar from
pump, replace jar lid and tighten securely.

9. Unscrew pump locking ring, remove tubing and drain
excess fluid back into reservoir.

10. Discard tubing after each sample to avoid cross
contamination.

11. Complete sample jar label and affix to sample jar.
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Type and Grade identify
a lube’s properties and its
viscosity and is critical in
determining if the right
lube is being used.

Micron Ratings are
important in analyzing
particle count-the higher
the micron rating, the
higher the particle count
results.

the total volume of oil
(in gallons) in which
wear metals are
suspended and is critical
to trending wear metal
concentrations.

completed is denoted by an I for
Indianapolis, an H for Houston, E for
Edmonton and an S for Salt Lake City.
The Lab # is assigned to the sample upon
entry for processing and should be the
reference number used when contacting
the lab with questions or concerns.



Recommendations

A data analyst’s job is to explain and, if necessary, recommend actions for rectifying significant changes in the

Test Data

Test results are listed according to age of the sample—oldest to most recent, top to bottom—so that trends are apparent.

lubricant or the unit’s condition. Reviewing comments before looking at the actual test results will provide a road Significant changes are flagged and printed in the gray areas of the report.

map to the report’s most important information. Any actions that need to be taken are listed first in order of severity.

Justifications for recommending those actions immediately follow.

Samples are listed by Date Received in the lab-
oldest first. They are also assigned a Lab Number
for easy internal tracking. Important to also note is
whether or not the Lube has been Changed since

Viscosity measures a lubricant’s resistance
to flow at temperature and is considered
it's most important physical property.

Depending on lube grade, it is tested at 40
the last sample was taken. and/or 100 degrees Centigrade and
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Fuel and Soot are reported
in % of volume. High fuel
dilution decreases unit load
capacity. Excessive soot is a
sign of reduced combustion
efficiency.

Water in oil decreases lubricity, prevents
additives from working and furthers
oxidation. Its presence can be determined
by crackle or FTIR and is reported in % of
volume. Water by Karl Fischer determines
the amount of water present. These
results appear in the Special Testing
section of your report.

The ISO Code is an index number that represents
a range of particles within a specific micron
range, i.e, 4,6, 14. Each class designates a range
of measured particles per one ml of sample.

The particle count is a cumulative range

between 4 and 6 microns. This test is valuable

in determining large particle wear in filtered
systems.

Elemental Analysis

Elemental Analysis, or Spectroscopy, identifies the type and amount of wear particles, contamination and oil
additives. Determining metal content can alert you to the type and severity of wear occurring in the unit.
Measurements are expressed in parts per million (ppm).

(only on engine oil samples)

Special testing is often done when additional, or more specific information is needed.

Combinations of these Wear Metals can This data is reported in the Test Report section.

identify components within the machine that
are wearing. Knowing what metal a unit is
made of can greatly influence an analyst’s
recommendations and determine the value
of elemental analysis.

Knowledge of the environmental
conditions under which a unit
operates can explain varying levels
of Contaminant Metals.

Excessive levels of dust and dirt can
be abrasive and accelerate wear.

Additive and Multi-Source Metals may turn up in test results for a
variety of reasons. Molybdenum, antimony and boron are additives
in some oils. Magnesium, calcium and barium are often used in
detergent/dispersant additives. Phosphorous is used as an extreme
pressure additive in gear oils. Phosphorous, along with zinc, are

used in anti-wear additives (ZDDP). /q\l\
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