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THE ROLE OF BEARING PROTECTION IN 
PUMP RELIABILITY

Fifty years ago, cars had an odometer that rolled over at 

100,000 miles. The reason was simple: 100,000 miles was a 

major accomplishment in the late 1970’s, and there was little 

need to record mileage beyond that point. The probability 

that a car would last longer than 100,000 miles was, relative 

to today, small. A typical new car warranty then was only 

twelve months or 12,000 miles. Today 100,000 miles is not 

an accomplishment, but an expectation, and many cars 

even have warranties that extend that far. Industrial rotating 

equipment, particularly industrial pumps, have undergone a 

similar, though even more dramatic, transformation. Where 

90-day warranties and annual pump rebuilds were once 

common, users today have an expectation of fi ve years or 

longer MTBR. The practical application of reliability science 

has made this possible, and attention to bearing life in 

particular has been a major contributor to this new reality.

Given that bearing failure equals equipment failure, 

bearing protection is an essential topic to any conversation 

regarding reliability of industrial rotating equipment. Bearings 

are protected from their two major causes of failure, 

contamination and lubricant loss, primarily by the bearing 

housing seals. The proper selection and design of theses 

bearing housing seals has a signifi cant impact on pump 

reliability. Some basic knowledge and understanding of 

bearing housing seals is thus a prerequisite topic for any 

practicing rotating equipment reliability professional.

There are essentially two broad categories of bearing housing 

seals: contact and non-contact.  Contact seals rely solely 

upon contact to perform their sealing functions. If there is 

no contact, there is no seal. Non-contact seals, conversely, 

do not rely on contact to perform their sealing function. 

That is not to imply the design of non-contact seals never 

permit components to touch (e.g., during installation or 

adjustment), but rather that contact is not a requirement for 

proper function. For a non-contact seal, contact is not the 

mechanism by which the seal performs.

Contact seals are commonly further subdivided into lip seals 

and magnetic seals. Lip seals broadly refer to any design 

utilizing an elastomeric, usually circumferential contacting 

element. This static contacting element is pressed against 

the shaft, often with the aid of a spring, to assure positive 

contact. The elastomeric contacting element is often retained 

by a metal housing that is press-fi t into the bearing housing 

about the shaft. The primary advantage of lip seals is low 

cost. They are also readily available in almost any size 

required. The primary disadvantages are short life due to 

wear, and that by dynamically contacting the shaft they can 

cause shaft wear and damage.

Magnetic seals are optically fl at, essentially simple 

unbalanced mechanical seals utilizing magnetic attraction to 

load faces as opposed 

to mechanical springs. 

The faces are usually 

comprised of different 

materials, such as carbon 

and stainless steel or 

other metals. The primary 

advantage of magnetic 

seals over lip seals is 

that they do not damage 

the shaft, as all dynamic 

contact occurs within the 

seal and between the two 

faces. Magnetic seals 

are considerably more 

expensive than lip seals. Contact seals, like lip seals, have a fi nite 
life expectancy as they will eventually 
wear at the point of contact or groove 
the shaft. 
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Both types of contact seals have the advantage of being 

able to seal positive pressures or static levels (i.e., heads) of 

lubricant. Their common disadvantage is in that contact seals 

are friction devices that will wear out and at some point fail. 

Predicting when contact seal failure will occur, or what seal 

life can be expected of any particular seal installation, has 

remained unknowable. While the magnetic face-type seals 

are thought to offer greater life expectancy than lip seals, the 

real-world life expectancy of either type of contact seal is 

mostly still unknown.  

Non-contact seals can be divided into three distinct 

categories: gap, traditional labyrinths or compound labyrinths, 

often referred to as Bearing Isolators. Gap, or clearance, 

seals provide minimal protection at best, as they rely solely on 

a gap or tight clearance as the sealing mechanism to block 

anything larger than the gap. Traditional labyrinths added 

a diffi cult path into the gap seal design to further hinder 

anything passing through the seal. Traditional labyrinth seals 

are usually one-directional and thus are an impractical option 

for a bearing housing seal where both contaminant exclusion 

and lubricant retention are required. Both gap and labyrinth 

seals are inexpensive.

During the late 1970’s, the compound labyrinth design was 

introduced to the industry. Compound labyrinth seals utilize both 

static and dynamic components to retain lubricant and exclude 

contamination. Inpro/Seal®, the inventor of compound labyrinth 

seals, coined the phrase “Bearing Isolators” to differentiate 

them from more traditional labyrinth seals. The term has been in 

common use ever since. Inpro/Seal Bearing Isolators are non-

contact seals, and thus have an unlimited life expectancy. Since 

they do not fail under normal circumstances, they are rarely 

the cause of equipment downtime. Being a non-contact seal, 

Bearing Isolators are not the correct selection when a pressure, 

such as a static level of lubricant, must be sealed or when a 

bearing housing may become submerged. Against splash 

lubricant and contamination, however, they are almost always 

the preferred choice.

To say the common application of Inpro/Seal Bearing 

Isolators to pump bearing housings was monumental would 

be an understatement. Pumps operate within systems of 

related components, and the failure of only a few critical 

elements can bring an entire system down. Bearing housing 

seal failures can and do cause pumping systems outages. 

As demand for increased reliability and life expectancy has 

soared over the past decades, lip seals simply could not 

keep up with customer expectations. The use of non-contact, 

non-wearing Inpro/Seal Bearing Isolators was fundamental in 

achieving the MTBR demanded in industry today.

Seal selection, like most engineering decisions, is a trade-

off. While contact seals do, as their name implies, provide 

a positive contact and thus an effective seal against static 

heads and pressure, they are plagued by fi nite life. They will 

fail at some point, the time of which is mostly unknowable, 

and there are an untold number of factors that may contribute 

to contact seal life expectancy. When they do fail, an 

equipment repair is not far behind. Non-contacting Inpro/

Seal Bearing Isolators, conversely, will not fail and rarely 

contribute to a reduction in overall equipment reliability. They 

in fact increase reliability by eliminating the bearing housing 

seal as a failure point. Because of this, Inpro/Seal Bearing 

Isolators are now a common default choice for industrial 

rotating equipment, specifi cally industrial pumps. In the 

decades since we celebrated our cars achieving 100,000 

miles, the availability and widespread application of Inpro/

Seal Bearing Isolators has had a major impact on rotating 

equipment reliability. Without Bearing Isolator technology, 

it could be argued, our present expectation for fi ve or more 

years between repairs would not be possible.

The new Inpro/Seal VB45-S and VB45-U Bearing Isolators are the latest 

designs to provide permanent bearing protection for pumps.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


