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Dynamic Test of GTR / FMVSS 202a m

Test conditions in GTR / FMVSS 202a:

» Complete vehicle (without tires, fluids, unsecured components)

* Vehicle fixed rigidly on test sled

» Positioning of seats and dummy {...)

» Acceleration of test platform (corridor, approx. 17 km/h, 9 g, 90 ms)

Missing definitions in GTR / FMVSS 202a:

* Triggering of active head restraints (external, internal, status of ignition, ...)
* Measuring method of head - torso angle (sensors, calculation method, ...)
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Test pulse of GTR / 202a: Crash test and real world pulses:
e Synthetic puls, sinus form * High gradient of acceleration at beginning

» Vehicle specific characteristics of
acceleration curve
* High frequency signal characteristics
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GTR head restraints
Triggering of active systems

Criteria for triggering active Systems m

Acceleration:

* Acceleration currently only criteria considered by FMVSS 202a / GTR
» High triggering level leads to late deployment / poor safety level

* Low triggering level leads to fast deployment / good safety level
but many erroneous system activations

High triggerlevel
Late activation
Poor safety level

Low trigger level
Early activation
Erroneous activations
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Not considered in GTR:
* Vehicle wheight
Plausibility checks

e Pulse form

* Mis-use

=> Active systems, designed for
real world crash, may not be
activated in GTR sled test
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Criteria for triggering active Systems

Vehicle wheight:
» Acceleration level in rear end crash depending on vehicle wheight
 Different layout of triggering algorithm necessary

 Triggering with GTR sinus pulse can lead to different / wrong triggering
times in sled test compared to real world crash.

Example: Triggering level at 6g
Fast / early deployment of active system in real world crash
Slow / late deployment in GTR sled test (poor safety performance)

Vehicle crash pulse

GTR pulse
(corridor)
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Criteria for triggering active Systems m

Plausibility checks:
Additional criteria is checked in vehicle sensor system to verify crash situation
* |lateral acceleration (is typical for real world crash)

» check of additional sensors (typical time delay in signals, because acceleration
is ,,running” through vehicle from rear end to front end

Additional criteria is needed to avoid erroneous system activations
These additional criteria are not available on sled (rigidly fixed vehicle has no lateral

acceleration and no time delay between different sensor signals)

=> active systems (designed for real world crash) may not be activated in sled test

P. Horn Triggering of active head restraints, 04.05.2007 slide 6



OICA

/N /1\ N
=::n5-3 GTR head restraints
A \|/ 4 “7’ Triggering of active systems

Criteria for triggering active Systems

Analysis of pulse form:

Vehicle crash pulse has a typical / vehicle specific form / characteristic
» Puls form / characteristic is used for verification of crash situation

* Puls form / charecteristic can be used to get faster triggering

(puls form can be recognized before a certain acceleration level is achieved)

=> Sinus pulse of sled test may lead to late triggering time of active system

10.00—

Vehicle crash pulse
(characteristic shape)

GTR pulse
sinus shape)
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Criteria for triggering active Systems m

Avoidance of erroneous system activations:

All additional criteria (vehicle wheight, plausibilty checks, pulse form) are needed
to get an assured deployment of the active system and to avoid erroneous
activations and activations in mis-use situations like:

- Road holes - Kerbstone - Driving over beam
- Door strike - Gravel trap - Stone impact
- Rough road - Parking minicrash - etc.

All these criteria are not available in a FMVSS 202a / GTR sled test

Design of vehicle sensor system according to sinus sled pulse will lead to wrong
triggering times, non-activations and erroneous activations of active head
restraints in real world. In consequence this means a decrease of safety level and
customer satisfaction.
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Summary of triggering criteria

4
Criteria Explanation Can be Available in real
considered in world accident

GTR/202a test

Acceleration * High trigger level I.eads to slow / late triggering and poor yes yes
safety level of active system

* Low trigger level leads to fast /early triggering and good
safety level, but also to many erroneous system activations

Vehicle * Lower acceleration trigger level needed for heavy vehicles, no yes
wheight higher for light vehicles to get same triggering time
& * Sinus pulse leads to different trigger times in different
vehicles
Plausibility * Check of simultanious lateral acceleration (vibration of no yes
check vehicle body is typical for real world crash) rigid fixation of
* Check of additional sensor signals (typical time delay vehicle on sled
between different sensors does not exist on sled) no deformations
Pulse form * Evaluation of pulse characteristics (vehicle specific, steep no yes
rise, oscillations) for faster recognition and triggering sinus pulse
Mis-use Plausibility checks and evaluation of pulse characteristics no yes
necessary to prevent mis-use and erroneous activations like: not possible

Road hole / kerbstone / door strike / gravel trap / driving

: _ o (missing criteria)
over beam / stone impact / rough road / parking minicrash ...
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Summary I’E

For good safety level of active head restraints in real world accident a fast and |
early triggering is necessary, erroneous activations should be prevented

=> additional triggering criteria are needed (acceleration not sufficient)
These additional criteria are not available in sled test with synthetic test pulse
=> active systems may not be activated in GTR / FMVSS 202a sled test

=> Adaptation of sensor system to GTR / 202a sled test would lead to many
erroneous activations of active system in real world (will not be accepted by
customer, may lead to extra costs for customer)

Conclusions:

» External triggering of active head restraints in GTR / 202a test is needed
» External triggering is already allowed in FMVSS (see FMVSS 208, S13.1)

* The vehicle specific triggering time can be obtained in a suitable rear-end
crash test (to be defined)

P. Horn Triggering of active head restraints, 04.05.2007 slide 10




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /CorporateA-Bold
    /CorporateA-BoldItalic
    /CorporateA-Demi
    /CorporateA-DemiItalic
    /CorporateA-Light
    /CorporateA-LightItalic
    /CorporateA-Regular
    /CorporateA-RegularItalic
    /CorporateS-Bold
    /CorporateS-BoldItalic
    /CorporateS-Demi
    /CorporateS-DemiItalic
    /CorporateS-Ligh
    /CorporateS-Regular
    /CorporateS-RegularItalic
    /CorpoSLig-Italic
  ]
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




