The Basics of Oil Analysis




What is it?

Oil or fluid analysis,
tribology: The study of
interfacing surfaces

Machinery blood test
or DNA

The mechanic’s crystal
ball







Applicable to nearly
every onboard fluid,
crankcase, transmission,
hydraulic and coolant.







This presentation...




The Goal of Lab Analysis:

Predictive, proactive
service




The refrain from many brokers and sellers...
“One oil sample report is worthless, don’t bother”

True or False?

Single Sample vs. Trend Analysis
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For regular analysis
programs, include reference
sample

Don't pollute



The value of oil
REWSSE
however,
virtually
worthless if...

Lubricant Analysis Report
877 808 3750
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Aczount Infonmation

Component Information

Sample nfermation

Account Number: ORLINE

Campany Name:
Contact:
Address:

Fhane Number:

Compenent D: 14U 1206 FORI
TRANSM SSION
Sacordary D TWIN DISC
Cormpanant Type: MARINEG TRANSMISSICN
Manufacturer: CATERPILLAR
Medal:
Lpplication: MARINE
Samp Capacity: O gal

Migsing Information

Lab Numper: |-168975

Data Anatyst: EAD

Tracking Namder: 11137RD1247
Lat Lacalion: Indianzpolis
Samplec: Z3-May-2011

Razeivec: 31-May-2011
Completec: {1-Jun-201
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Filter Infonmeztion

Miscedlaneous Information

Product Information

Filter Type: Missing Infu
Mitron Rabirg: Missing Infor

Mistelansous:

Product Nanufecturer: CAT

APP.

Product Narme: LATERPILLAK SP=C1al

viscosity Grade: Missing Information

Lomments

We suqggest that an Aralytical Ferrogram be performed to clanty the type o- wear andicr contamrinstion that Is oresent;
LUDRICANT CIHIANGE is sugeasted if not dote st sarepling tirne, Dushing/Thrust maeted is ata SICNICICANT LCVIL; Alurninarmn is
ar o MONDFRATE | FUFEL; &) LIMIMUM sauree n GRFAR SYSTREMS may b BLSHING THRUST meral ALLIMING SILICA [Dirk), HOLSING
maml or contaminaticn from ALUMINURK COMILEX GREASE; \n order 0 properly compare data to the rght standards, we n2ea
manufacturer and model of the unit, and the manufaciurer, type aia grade of the lubricant; Unit and/cr lube TIME missing;
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Wear Metals;

24 different metals can be identified by Inductively
coupled plasma or ICP analysis







Cylinder Region Wear

Iron (cylinder)
Chrome (ring)
Aluminum (piston)




Often the result of...

Abrasives entering the
air intake

Cracked or broken

rings (accompanied by
soot and fuel)

Nickel from valve
plating
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Silicon and
Aluminum
Oxide = Dirt

Sodium =
Seawater,
Lube Additive

Potassium =
Coolant




The vast majority of wear problems are related to
contaminants...

Abrasives, coolant, water, acids, oxidation by-products
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_ Multi-source Metals: Antimony,
manganese, lithium

ﬂlese performance featyres contribute o
o Yo oer mainfenance intervol Additives: Magnesium (detergent),
OMuxmm engine life 8 Jhosphorous & zinc/ZDDP (ant-
phosp
* Lower operating costs

ROTELLAT SAE 1 SW-40 for desel engines exoeds hoasid.

AL A '41
(F-4, and CF: Caterpillar; Cummins CES 20078, 20077, 20076 ,and 20071: DDC/MTU

2000/4000 Detr Diesel; John Deere; Dodge Ford; GM IMemunonol Mok EO-N Premium Plus,

EO-N, FOM Plus and EOM Volvo VDS 2 and Global DHD- 1. It also exceeds AP| SL, SJ and SH
for gasoline engines

* AVOID EXCESSIVE CONTACT :
® WASH SKIN WITH SOAP AND WATER .
* LAUNDER SOILED CLOTHES AND DISCARD OIL-SOAKED SHOES c
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Fuel
dilution =
T reduced
J" | gL S viscosity,

| Y ' - increased
friction.

_ Injectors,
& L fuel pumps,
excessive
idling,
leaking
plumbing.
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Increased Oxidation:

Raises acidity/reduces
base number (TBN 50%
and 25% triggers)

Oxidation rate doubles
with every 18° F
Increase in temp.

|deal oil temp 180° F -
220° F




Sludge: Excessive under
loading and cool running. ID
with centrifuge and in filters.










Open and inspect
filters and screens.
Contents can be
analyzed by a lab.







Avoid the Drag...




Absolute cleanliness
and avoidance of cross
contamination

e Do notre-use tube

 Clean pump after
each sample

e Keep track of
samples










Your average engine dealer
oil analysis report

KELLY TRACTOR @

Flaid Analysis Lab
8255 NW 58 Street
Miamid, FL 33166-3493
AV TV it X1 W . . [ \ L { (305) 592.5374 ext 1139/1304
www keilytractor.com
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Aftermarket Analysis
Report

Detail,
interpretation and
readability

Chain of custody
for warranty
Issues

Lubricant
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Component Information |

Analysis Report

7-808-3750

o - - = ¥ |
€ Component 1D STBD TRANSMISS ] |
LAURENCE HALL Secondary 1D Lab Number: A-02277(
Contact; LAURENCE HALL Comnponent Type: HYDR Lab Location: Atfanta
>\ 5 TRANSME 4 2
Address: 102 YACHT MARBOR DRIVE 4 Deta Analyst: KMS
- Manufacturer NEWAGE X
PALM COAST. FL. 32137 Us Sampled 2011
Model: PRM 7 2
Phane Number 2 Recelved 2011
Application: MARINE
Completed: 24-Jun-2011
Sump
Filter information ! Product Information |
et : —— e — {
Filter Type. NONE Mine milaneou Product Manufacturer. SHELL
Micron Flating: ¢ Name ROUTELLA
. | Viszosity SAE 30 |
Comments |Check far source of water contaminat FILL POR Waterisata Lubricant
change is Joe I not done at 3 dod or invahd due to waler contamination; fromn s at a
IRON In hydraulic sys y ba pistor 19 Or beark [if goar purmnp), o
N cond Qrs such as piping. tubing o© Copper s at \ sources in hyorau 3 3
\ZJF be from BUSHING/THRUST metal £ COOLEA metal (as N SHOE motal (as spplicable)
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Ehat the lubsicant does not t propar AR 2.1 Unit houry'miles/kilometars conficts with time from
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Jar label and component registration form.
Garbage in...
How to Use the POLARIS Integrated Sample Label & CRF

1. Fill out
Component
Registration
Form for first T AR St wy AAQN
time samplesor A5 o
changes.

L P

Fill out sample
label information
accurately and
completely. For
the most in-depth
analysis, include
ALL unit, fluid
and customer
information.
Retain tracking
number stub for
your records.

L3 3 LSRRI
e
D AR

F 3

Select mailing
label for the
laboratory
closest to you.

L

Upon completing all necessary information on the integrated
label, place the sample label on the sample bottle. Place the
sample bottle inside the black mailer and place the
appropriate address label for the laboratory location of your
choice on the mailer. Always use a trackable shipping
service when sending samples to the laboratory.
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All customer and equipment information must be accurate and complete, induding name, account number,
address, phone. More in-depth analysis is possible when the analyst knows the time on both the unit and the
fluid and whether the fluid has been changed or "sweetened” since last sampled. Asterisks denote required

AGCCOUNT REGISTHAIIUON FORM
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A barcode and unique tracking number is pre-printed on the sample label and

appears on the Component Registration Form. Fill in the Unit ID on the
removable tracking number sticker and retain for your records. Reference

this number when contacting the laboratory with questions or comments or

to obtain sample status at www.trackmysample.com.

To ensure r
testing and accurate

analysis always
provide the laboratory
with detailed
equipment
information. The

Special
Comments or
Problems saction
when providing
information not
listed on the
Companent
Registration Form
or sample label.

For further information visit www.polarislabs.com or call 877-808-3750




Lubricant Analysis Report [ o [ 1l 2ls [;
B77-808-3750 [ g

Review all -

Component Inf Sample

ILINE-1 3900000 Compones GE | Tracking Number: 13218006397

Account Number

. . . <

I nfo r m at I O n O n Company Name: WILLIAM BRUBAXER sCondary ID: SYNTHETIC ENGINT Lab Numder: 1547081
: SW20 ;
ek Component Type: UNLEADED GASOUNE Lalv Locstiam: fatienapas
Address: 63A MARINERS POINT LA ENGINE Data Analyst: AL

HARTFIELD, VA 23071 S Manufacturer 07-Aug-2013

FPhone Number: 703-795-0085 Model
re p O r S Application: TRANSPORTATION

Filter Information

Received: 12-Aug 3

Completed: 13-Aug-2013

Product information

Filtet Type: FULLFLOW Product Manufacturer. AMSOIL

Micron Rating 15 Product Name

sity Grade: SAE SW20

werve the trend and monitor
MANUF, JRER and MODEL to
D PRODUCT NAME to compare dat

Comments Efnq:}m! data does not indicate an imenediate need for maintenance action. C
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kompare data to the correct standards for this companent, Please provide missing FLU
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After corrections
(same sample)...

Acco

| Account Number:

| Company Name

Contact

Phone Number

Fllter Type

Micron Rating

Fliter Information

Comments LUBR

Lubricant Analysis Report
B77-808-3750

sunt Infores smple Inform

Ta—

Tracking Number. 1321BU0E3S7

000 Component 1D: ENGINE MU'

ONLINE-139%0

WILLIAM BRUSAKER Secondary ID: SYNTHETIC ENGIN OR | Lab Number
SW20 S oAl c Lab Location

Component Type: UNLEADED GASOUINE
63A MARINERS POINT LANE ENGINE Data Analyst
HARTFIELD, VA 23071 US Manufacturer Sampied
703-795-008% Model: 4.6L Racolved

Applization: TRANSPORTATION Completed

Surmg Capacity: 6 gt

FULLFLOW

fase number is below acce

- :
CHANGE In suggested if not dor ept
LEVEL: Most of the COPPER may be from | lines or similar tubing: Flagged additive leve ‘
octed for the lubricant that is identified, (This does not y that the lubricant does not meet proper AP, SAE or 150

sample information has been added or tests have been rerun or additional testing was added and the repart

3 been rogenerated. |
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TBN 2.5 The most
common cause of oil

“death” in engines without
problems




Trend analysis for
multiple samples
with same lab

Value of reference
samples

Phane Number

Lubricant Analysis Report

877.808-3750

Component Information |

Component 1ID: STRO TRANSMISS

fry Name: LAURENCE HALL Secondary IO
Conmtact; LAURENCE HALL Comp
Address: 102 YACHT MARBOR DRIVE

PALM COAST. FL. 32137 Us

snent Type

TRANS ML
Manufacturer NEWAGE

Model: PRM 7

YowTid| report sevew Ty Senaed rrrecr
Sample Information I
mber L1 |
Lab Number
Lab Location: Atfanta
Deta Analyst: KMS
Sampled: 18-{un-2011
Recelved 2011

MARINE
)

Completed: 24-Jun-2011

Filter information & m Information ! Product Information |
— . — —_— ——— {
Filter Type: NONE Product Manufacturer. SHELL
Micron Aating: ¢ Preduct Name ROTELLA
. | arade: SAE 30 |
Comments |Check far source of water contaminat THERS, FILL POR Watoris ata Lubricant
change is suggested If not done at sampling te Particle count pr ged or invahid due to waster contamination; iromn is at a
™ in hydraulic systems touk ¥ b . niston gears or beath [If goar pump), or
Nkt cong: ors piping. tubing or stee Copper \ sources in hyorau ; S
\ZJF be from BUSHING/THRUST metal, LUBE C metal (a5 . N SHOE mwtal (as spplicable)
additive levels are difforent than what should be the lubeicant that bs identified for this unit. (This does not imply
Ehat the lubeicant does pot propar AFL S 2.1 Unit houry'miles/kilometars conficts with time from
QUs sample
L — — p—
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Most labs provide
guidance on
interpretation of
reports, some
offer training

Technical
Bulletin

A POLARIS Laboratories Publication

Vol. 1, No. 2

How to Read the POLARIS
Qil Analysis Report

Reading an ofl analysis report can be an overwhelming and sometimes seemingly imp
task without an understanding of the basic fundamentals for inferpreting sboratory results and
recommendations. Referring 1o the report destriptions and explanations below will help you
better understand your resulls and, ulimately, better manage a productive, cost-saving refiability
program

Customer, Equipment and Sample Information '
The information submitted with a sample & as important to who is reading the reportas it s to

the analyst interpreting the test results and maiing recommendations. Know your equipment
and share this information with your taboratory, Accurate, thorough and complede lube and
equipment information not only allows for in-depth analkysis, but can ediminate conusion and the
dificulties that can ocour when intespreting results
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And this...




Keys to oil analysis success
 Accurate sampling and
equip. data
Report interpretation




www.stevedmarine.com

oy Gy >

Thank You
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KIT REF

Analysis Request For

" B et iy ety

KIT NEF 11 433622

An-‘\'y&b chue“l Form
e Miterwed Ly ¢
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SAMPLE DETAILS . T pecial
TRisason for Sampling |Routine | | Specia

"Samplq Date I ?/M/ 1’%

Comments |

Customer Nama | | Customer Sae







