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1. This Mi1itary Standara is approved for use by all Departments ati Agencies of the
Department of Defense.

2. Beneficial co!nnents(recamnendations,additions, deletions) and any pertinent
data which may be of uae in improving this docunent sbuld be addressd to:
SA-ALC/MWCX), wily AFB, TX 78241-5000 by using the self-addressed Standardization
Dox.anentImprovement Proposal (DD Form 1426) appearing at the end of this docunent or
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OIL ANALYSIS PROGRAM

r-- ‘)
I
I 1.1 Pypose. ‘l& purpose of this standard is to ensure that provisions for

I
the Oil Walyals Program (W) are included in the design, development, and
fabrication of equipnent employing lubrication fluids in enclosed aeronautical and

I nonaeronautical mechanical systms. Design must facilitate W sanplirq to minimize

I manpower requimnents and ensure the ability to take a representative smple.

1“2~ical systems.
Oil analysis is applicable to all equipments having

enclosed lubricated mec This standard shall agply throughoutthe
developnmt cycle of these systems. Provisioning for oil analysis in the Conceptual,
Validation, and Full Scale Development Phases will ensure maximun effestivenessand
mininuxnlife cycle costs. Ttw principal oil analysis technique is the application of
Spectranetric Oil Analysis (SOA)on turbojet, turbofan, turbo-prop, and reciprocating
propulsion systems; airborne and ground gas turbine powr units; trarsnissions,
gearboxes; lubricating systems of aerospace ground equi~t; ground radar system;
nonaeronautical systems; and other enclosed fluid systems such as hydraulic systems.
In aWition to SOA, other fluid analysis techniques shall be considered for
applicability where cost effeetive.

20 REP-m DcaMENTs

2.1 Govermnent docunents..

DoD FAR Supplement 52.227-7031

) DoD 5000.19-L, Vol. II, AMSDL

2.1.1 specifications, standards, and hardbmks. Unless otherwise specified,
the following s~ifications, stamlards, ad hardbooks of the issue listed in -t
issue of the-k~r~t of Defense Index of specificationsati Standards (DoDISS)
specified in the solicitation form a part of this standard to the extent s~ified
herein.

EwAmARDs

MILITARY

MIkS’lD-1521B ‘kchnical Wiews and Audits for Systens, ~ipnent,
and (lxnputerSoftware.

(Copies of specifications,standards, drawings, and publications required by
contractors in connection with specific acquisition functions should be obtiined fran
the procuring activity or as directed by the contracting officer.)

2.1.2 Other Governnant docunents, drawings, ad publications. ‘Ihefollowing
other GoverrxnerkdocunentsI drawings, and publications form a part oi this stardard
to the extent specified brein.

)

‘lW33-1-37 Joint Oil Analysis Progran Laboratory Manual
NAVIAR 17-15-50 Joint Oil Analysis ProgrzsnLaboratory Manual
‘lM38-301 Joint Oil Analysis Prqran Laboratory Manual

i

t
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2.2 order of precedence. In the event of
this standard and the refererees cited herein, the
precdence.

a conf1ict between the text of
text of this stzudard shall &ke

-)

3. DEFIFJITIONS

3.1 Oil analysis program. A Department of Defense-wide effort to detect
impending equipnent component fa~lures and determine lubricant condition through
on-line and laboratory evaluation of used oil samples.

3.2 Wear metal. Metallic ~rticles or debris produced primarily by friction
of moving parts. SCXW wear metals becane suspetied or dispersed thro@out the
lubricating fluid and do not settle out. This permits early detection of equipnent
wear through determination of wear metal type arxlconcentration.

3.3 spectrometer. An instrument @ to determine the type ad
concentration of wear metals in lubricating fluids.

3.4 Wear metal guidelines. ‘lhequantitative expressions of wear metals,—.
against which the results of an 011 analysis are compared to determine the condition
of a ccmponent and the necessity for recmrnended corrective action.

3.5 Wear metal trend. A general term used for evaluating results based on
the pattern of wear metal 11buildup,” the rate of increase from one sanple to the next
sample, the significance of the wear metal increasing, and other factors.

3.6 End item. ‘l’hem~jor item being monitored by oil analysis such as
engine, tranw- or gearbox, from aircraft, truck, locanotive and related
support equipnent.

3.7 Coqxment. A part or a combination of parts mounted or assmbled
together which may be tested, replaced or repaired. For exanple; engines, gearboxes,
transmissions, etc.

3.8 Parts per million (PPM).
concentration of war metals found by
fluids; reprted as parts per million

The standard unit of measure for reporting the
use of a spectrometer in the lubricating
by weight.

3.9 Sealing. me use of small quantities of a dissimilar metal or element
within the canposition of an oil~tted ccrnponent. The sealed metal or element could
be dispersed homogeneously throughout the canponent, used as a plating, or even
included as a plug. The intended result muld be that as the can~nent experienced
wear, the seedd metal or element wuld be detected and the failing canponent
identified.

—.
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‘, 4. GENERAL REQUIREMENTS
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Analysis Program monitors the condition of enclosed4.1 Discussion. ‘he Oil
-hanical systems throuqh qualitative-ard quantitative analysis of the lubricatim~
fluid. Fric~ion occurs &e~ equipnent is’o~rated, even tho@h moving parts are till
lubricated, sxxnewear takes place. This war produces metallic particles or clebris
of various size dependent upon the operating conditions, materials and Waring
mechanims. Also, the dissolving of metal fran the surface of the canponent may
occur fran deterioration of the lubricant. Oil samples, when analyzed, provide
information as to serviceability of the system.

4.1,1 Oil analysis as maintenance tool. me ability to detect im~nding
failures of systems or ccimponentsprior to failure is extrenely important in terns of
both safety and cost by preventing more serious and costly failure. Oil analysis,
when properly used, bmnes an excellent maintenance tool for ensuring safety of
flight by detecting potential failures and permitting repair or replac~nt of
failing parts with&t risk to persomel or other pro~rty. This t-ml is especially
valuable for single engine aircraft where in-f1ight failure of oil-wetted components
can result in loss of life arxlproperty. Early detection of impending failures can
often mean relatively inexpensive repair of canponents in time to prevent loss or
destruction of a much more costly nature.

4.1.2 Oil analysis techniques. Although spectroscopy is the principal oil
analysis t=hnique, 011 analysls may be performed through other techniques. Other
analytical techniques using the principles of llght scattering, light attenuation!
magnetic attraction, electrical conductivity, calorimetry, ferrogra@y, and
radioisotope seeding may have ap@ication as monitoring systems. These techniques
may, for cost effectiveness, be utilized singly or in combination with the central
issues of safety of flight and reduction of maintenance costs traded off against the
costs of the applied techniques.

4.2 Wear metal identification. Oil analysis permits the detection of the
type ati amount of wear metal being produced. Knowledge of the wear metal being
produced, either singly or in canbination with other wsar metals, can be used to
pinpint which canponent is experiencing excess wear. It is essential that all
metals used in oil-wetted canponents of the systa be accurately cataloged for use
in the OAP. The rate of production can, through analysis of OAP histories and
maintenance findings, be used to establish guidelines or indicators to permit
accurate diagnosis of impending failures without causing unnecessarymaintenance
action on serviceable systems. !Iheeffects of fluid consumption and fluid addition
must also be considered.

4.3 Sampling interval. fie rate of increase of war metal may be related to
the mount of wear occurring. Wear may occur rapidly or slowly. The OAE’samples
must be taken frequent eno~h to allow de~tion of an impending failure, howver,
frequency must b tempered to pr~lude excessive sanpling. Sanpling intervals are
not the same for all items of equipnent.

Downloaded from http://www.everyspec.com
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4.4 Sampling techniques. ‘lhesuccessful application of QAP de~nds heavily
on obtaining a representativesanple of the lubricating fMid. False ifiications
wil1 occur if the szanplebecanes conkinatd with foreign matter. I%oper sanplirq
techniquesmust ensure that a sanple is unconbinatd, is representativeof the
bnogmus mixture in the lubricating fluid and minimizes disturbance of tkE
mechanical systa itself.

a. ‘lMe method. Kmnersion of a sampling tube into a reservoir of *
lubricating fluid ad witMrawal of a quantity of oil sufficient for analysis.

b. Drain method. Gravity fill of a sampling bottle by means of opening a
drain plug or tenporar~ly interrupting a fluid transfer line.

4.5 Wear mtal increases. The successful detection of an impsnding failure
may depend on the proper analysis of the ~ metal concentration history. Sharp
increase in concentrations, readily seen on trend curves, are characteristic
indicators of incipient canponent failure.

5. DETAILED ~IRIMEWS

5.1 Design. k system shall be designed ad revie~ in accordance with
MIL-STD-1521B to facilitate a~ss to the lubricating system(s) to obtain a
representativeOAP sample with minimun effort. W access procedure shall be
consistent with the maintainability requirements for the system aml shall not degrade
the reliability or safety of the system.

5.2 Oil sampling techniques. The oil sampling technique shall ensure a
representative ample, mlnlmlze the possibility of sanple contanination arxibe
canpatible with OAP analytical techniques. me sampling technique shall not degrade
the systen maintainability, reliability, or safety requirements.

5.3 War metals identification. The oil-wetted canponents (potential
sources of wear metals) of the system shall be identified ad documrked. The
identificationshall include the identity, location, am5 canposition of th
canponents.

5.4 Oil sampling interval. W optimun oil sampling interval for the systen
shall be determnd and docunentd. ‘l’&interval determination shall inclule as a
minimun, the following factors:

a. The criticality of failure of a canponent or systesn.

b. Tk anticipated time for a canpment to progress to failure after
initiationof adverse war.

c. ‘X&?cost of obtaining

5.5 Wear metal guidelines.
metal trends shall be established.

and pocessing an oil ample.

The critical hear metal guidelines and war

a minimun. @ effects of fluid consumption
be considered in establishing the guidelines

4

metals identifi= shall be considered as
and fluid addition betwen samples shall
and tretis.

-)

.- ,)
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5.6 Documentation.

)

The sampling technique, oil-wetted cunponent
identificationor trouble-shootingguide, sanpling interval and guidelines/trerds
shall be documented in “N)33-1-37/NAVAIR17-15-50/lIM38-3tilformat for publication.
Documentation will be provided to applicable service OAP manager upon introductionof
systm or shortly thereafter for publication. Published CAP criteria will be u@ated
as operational data is accumulated.

6. NUI’ES

6.1 Interxieduse. lbe oil analysis in equipnent design defined herein shall
be used in the Oil Analysis Progran (OAP).

6.2 Data requirenents. tihenthis statiard is used in an acquisition which
incorporates a DD Form 1423, Contract Data l?equir~ts List (CDRL), the data
requirements identified below shall be develo~ as ~ified by an approved Data
Iten Description (DD Form 1664) and delivered in accordame with the approved CDRL
incorporated into th contract. tin the provisions of the DoD FAR clause on data
requiranents (currentlyDoD FAR Suppkment 52.227-7031) are invoked and the DD Form
1423 is not used, the data shall be delivered by the contractor in accordance with
the contract or purchase order requirements. Deliverable data requiral by this
standard is cited in the following ~ragraphs.

Paragraph No. Data Wquirenent Title A@ icable DID No. Option

-)

4.2 Satalogued metals --- ---

5.3 Wear metals identified
and documented --- ---

5.6 Sampling technique, oil-wetted
_nent, indentification or
trouble-shccttingguide. --- ---

(Data i- description related to this standard, ad identified in section 6
will be apyrov~ and listed as such in DoD 5000.19-L., Vol. II, AMSDL. Copies of
data item description required by the contractors in connection with specific
=quisition functions should be obtained fran tk Naval Publications and Forms Center
or as directed by the contracting officer.)

6.3 Changes fran previous issues. Vertical lines or asterisks are not used
in this revision to identify changes with respect to & previous issue due to the
extensiveness of the changes.

-todians:
Army-m
Air Ebrce - 20
Navy-As

EYeparing activity:
Air Ebrce - 82

Review activities:
Army - AV, AT, ME

)
Air Ebrce - 11, 99

(Project NDTI-0099)

5
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