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Jack Poley

Interpreting
oil analysis data

Be as thorough as possible, use a logical process and
provide a conclusion with a high level of efficacy.

n September we introduced the notion of spherical evalu-

ation techniques, i.e., approaching the oil analysis evalu-
ation problem from all directions and nuances possible like,
for example, a puzzle.

We started with a significantly out-of-spec viscosity dif-
ference in a gearbox with a straight-grade oil, almost always
indicative of a mis-add such as putting the wrong product in
the gearbox sump.

Later we presented the same problem with a diesel en-
gine, wherein viscosity decreased substantially, though we
now had to also consider an operating problem, possibly in
the fuel-delivery circuit. As a result, this added another layer
of thought, which is still a rather simple diagnostic consid-
eration. The report herein adds yet more complexity to the
evaluation process. Note: The data flagged here were flagged
against statistical determinants for similar components and
applications.

The report already has been evaluated, but here are prima
facie facts:

e The severe (red) particle count (PC) values are
concentrated in the smaller size range.

e LaserNetFines (LNF) results are a product of particle
sizes greater than 20 microns (with an upper limit of
approximately 200 microns).

e Silicon is flagged at a notable level (green).
e Other values are abnormal (yellow) and high (orange).
e All wear metals from spectrometric analysis are

essentially nil.

Following are some questions one might ask:

PC RESULTS:
Since small particles are predominant, some surely
within the detection range of the UV spectrometer,
why are there essentially no metals concentrations
despite the high PC?
Answer: The particles are non-metallic.
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If the particles are non-metallic are they abrasive?
Answer: Maybe some are, but there’s not enough silicon
(even if it is abrasive) to support such a high PC.

Then what's left to consider as a contaminant?
Answer: How about coal dust that entered via a compro-
mised seal of a non-metallic and non-silicon nature? Or
careless handling of the oil during a top off? Or careless
storage practices for this oil’s source drum?

Why did you speculate coal when we have no coal test?
Answer: Because I observed the equipment type in the
report header, and I've nothing better to offer at present
(yet).

Why isn't the coal abrasive?

Answer: Not sure, but it doesn’t have to be abrasive if the
particle sizes are sufficiently small enough for this bear-
ing’s clearances.

LNF RESULTS:

What does the fatigue category and value signify?
Answer: Metallic particles greater than 20 microns and,
therefore, not detectable via testing on a UV spectrometer.

What does the non-met category and value signify?
Answer: Could be coal particles but could also be seal
material (non-silicon based).

SILICON VALUE:

What is to be made of this value?

Answer: Not much. It is only notable and seems some-
what incidental compared to the PC and LNF values. On
a relative basis, it is not a player here.

EVALUATION:

So the red values are the drivers for the assess-
ment?
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= Account: IPSC Equip Name: 1SGA-MTR-1H Comp Name: 186- 1H Inboard Mtr Bearing Lube Mfr:

e Application: Equip Type: Coal Pulverizer Motor Bearing Comp Type: BEARING, Rolling Element Lube Brand:
s U Ry Py Equip Mfr: Comp Mfr: Lube Grade:
iy Eeltisn Equip Model: Comp Model:
Equip SerNo: Comp SerNo:
Critical i B
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DIAGNOSTIC |« DIAGNOSTICS checks are advised
ADVISORIES « Performing Micropatch Filter Analysis may help clarify these results

MECHANICAL | Based on any diagnostics efforts nundertaken, as well as onsite information available, consider inspecting the following areas for abnormal wear:
ADVISORIES * Consider inspecting this component for abnormal wear
= Seal(s) or venis and breathers for wear or compromise

Lube / Filter + Drain and SYSTEM FLUSH RECOMMENDED to minimize residual contamination
Maintenance » Check oil handling and storage methods for clean practices and technigue

Observations + LaserNet Fines particles are in 'severe' range, possibly indicative of abnormal wear
and Reasoning

121107 121107 121107
Analysis Date | 01/1508 Analysis Date | 01/15/08 Analysis Date | 01/15/08
Lab Sample ID | 0801110032 | | Lab Sample ID | 0801110032 | | Lab Sample ID | 0801 110032
Lube Ohr Lube Ohr Lube Ohr
Component Ohr Component Ohr Component 0hr
OilFilter Chg'd | N /N OilFilter Chg'd | N /N OilFilter Chg'd | N /N
Iron 1 VIS 40 64.6 PC > 4 mic 264390.0
Aluminum 4] Soot 0.0l PC > 6 mic 130244.0
Copper ] Cadmium ] PC >14 mic 6612.0
Lead 1 PC =21 mic 1266
Silicon 20 PC >38 mic Lo6
Molybdenum 0 PC >70 mic 15
Chrominm 1 IS0 Code m z .
Tin 0 LINF Cutting 2092
Sodinm 0 LNF Sliding 28.46
Boron ] LNF Fatigne [0/ o1&}
Magnesinm ] LNF Non-Met  [§k R/
Calcium 4] MNAS 1638 12
Barium 1] AS4059-A 12

Answer: Yes, usually the highest data severities tend to SUMMARY

become the driver. The commentary furnished is one person’s opinion, but it is
supported by data and a reasoning process that, while perhaps
And the other colored results are supporting and off target or partially so, is certainly a credible possibility. All
clarifying? the data were considered in the context of the component
Answer: At times. The PC profile suggests the smaller and, equally important, its application and environment.
sizes are the main focus, though the entire range is of Other supportable possibilities are always acceptable.
interest. The two green LNF values are irrelevant. The trick is to be as thorough as possible and provide a
conclusion with high efficacy. Ultimately, feedback, what is
So the commentary sequence is a rendered narrative actually found and what actually occurred, will vet the evalu-
of the logical and defensible speculation we’ve just ation. This, in turn, will govern one’s thinking for the next
performed? time a similar data pattern exists for this component.

Answer: Yes.

"% Jack Poley is managing partner of Condition
That's a lot of speculation for a single saumple and no ; Monitoring International (CMI), Miami,
history. consultants in fluid analysis. You can reach him
Answer: Yes, but there is a flow of logic—and a micro- i at jpoley@conditionmonitoringintl.com.
patch analysis has been suggested for clarification prior to € For more information about CMI, visit
making a decision to physically inspect the bearing. www.conditionmonitoringintl.com.
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