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2.2 Military Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094.

MILPRF-83282 Hydraulic Fluid
MIL-PRF-5606 Hydraulic Fluid
MIL-PRF-87257 Hydraulic Fluid

3. DEFINITIONS:

Airplane Anti-lcirLg/Deicing Fluids: Chemical solutions applied to the exterior of anaircraft for the
purpose of preventing and removing frozen deposits of frost, ice, and snow priorto take-off.

Airplane Hydraullc Fluids: Qils used in struts and hydraulic systems.
Airplane Lubricagts: Greases and oils, particularly that are appliedto landing gear components.
Airplane Wash Fluids: Cleaning solutions applied to the airplane and/or its components.

Carbon Brake: A brake that uses friction material compesed of a carbon-carbon composite. This is
usually in the forin of a carbon fiber preform densified with additional carbon as matrix.

Catalytic Oxidation: Oxidation that is accelerated\by a catalyst.
Cleaning Solvents: Chemical degreasers and paint stripping agents.
Fire Extinguishing Agents: Foam, dryichemicals, and solutions used to extinguish fires.

Disinfectants: Chemicals applied.to aircraft to kill bioclogical organisms for limiting the spread of
diseases.

Hygroscopic: Absorbs liguids.

Runway Anti-lcing/Peicing Solids and Fluids: Chemical solutions applied to a runway surface for the
purpose of prevenfing and removing frozen deposits of frost and ice.

Temperature Indication Markers: Crayons with specified melting points used to determine brake
temperatures.
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4. BACKGROUND:

The aerospace industry has had a number of brake problems occur on different airplane models that
have been traced back to carbon friction material contamination. As mentioned above, carbon is
particularly susceptible to contamination. Carbon brakes usually operate at temperatures higher than
their steel brake counterparts. Operating temperatures may be high enough to boil off the contaminant.
In this case, the impact on performance may be temporary. In other cases, the temperatures required
to boil off the contaminant far exceed normal brake operating temperatures. In these cases, the impact
on performance can be permanent, lasting the carbon disc life without maintenance intervention.
Performance impact can range from temporary suppression of the friction coefficient to brake failure
due to loss of carbon disc strength.
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5.1.1

6. PERFORMANC

6.1

6.2

{Continued):

f. Disinfectants/Anti-viral agents - In response to the outbreak of Foot and Mouth disease in
Europe, operators have been directed to apply disinfectants or anti-viral agents to aircraft
landing gear. Many of these products have catalytic effects on carbon-carbon friction material.

NOTE: Contamination with phosphate-ester based brake fluid has actually reduced oxidation

rates

of unprotected carbon brake disk materials. These results were interpreted as cases

where sodium (Na) or other catalytic impurities already in or on the carbon were combined
as phosphates during oxidation, and thus removed from carbon surfaces where they
hormally would have catalyzed carbon oxidation. However, brake fluids do affect brake

perfo
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The presence ¢

fforeign contaminants on friction surfaces can result in variation in friction coefficient

causing aggravation of squeal vibration in brakes. An increase in friction coefficient is possible with
some contaminants and would affect brake whirl vibration stability. Alkali metal and silicon containing
materials will be more chemically stable than, for example, hydrocarbons and may affect friction
properties for long periods of time.


https://saenorm.com/api/?name=a746b494888446fd1e72dca77e215ffb

SAE

AIR5490

Page 5 of 7

6.3 Friction Coefficient:

6.4

7.

As mentioned above, friction coefficient can be impacted by contamination. Both increases and
decreases in friction coefficient have been reported. Humidity also has an impact on carbon friction
coefficient. Humidity can exaggerate the effects of contamination on friction coefficient. For example,
the drying effect of braking may tempeorarily appear to restore friction coefficient in a contaminated
brake, only to see the effect return when humidity is reabsorbed into the carbon. One military
operator reported a weak brake, where the pilot was unable to achieve a reasonable deceleration
rate problem traced the cause to an aircraft cleaner. Another military aircraft experienced runway
over-runs reportedly due to brake contamination.
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https://saenorm.com/api/?name=a746b494888446fd1e72dca77e215ffb


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColorForImages
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


