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Abstract : Proper door effort is required for the safety of passenger and pedestrian while securing door operating

convenience. 3D finite element analyses for a hybrid door checker were carried out to estimate door checker arm

resistance force. And, from the estimated door checker arm resistance force and theoretically calculated self-closing

force, door effort was predicted. The analysis results at checker arm peaks showed excellent correlation with the test

results. Also, in order to reduce solving time, a modified model with simple spring element was investigated. Finally an

equation to easily calculate checker arm resistance force from checker arm shape and spring constant was suggested and

its usefulness in early design stage was discussed.
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Fig. 4 Checker arm and peaks
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Table 1 Checker arm resistance force: theoretical calculation

Theory | Analysis | Difference
Peak
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OP1 17.7 19.6 9.7
OP2 43.7 44.4 1.8
OP2 60.3 61.2 1.4
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CL2 717.6 66.7 -16.1
CL3 100.7 90.7 -11.0
Difference = (Analysis-Theory) / Analysis x 100
6. 2 &
stolBg] = mmof A 7ol thEt H A s 7] =&
A3k Ay

NEEEEEREEESE EROELIE
12 Al eleh

28,

1=

i)

2)

<zm1>m

3o (Mo
=0 10 o ﬂllO
X
Mg
(2 g ot

™)

3

=1

o

ATk
3) AF} ZAEAAY, THS

&3t FAll & 5= 2= ol AlA

2A| =S A BT
@ﬂi”ﬂﬂﬂﬂ4“ﬂﬂa%&%ﬂéﬂCL

Aﬂgﬂﬂilﬁﬂwﬂ%ﬂﬂo Jﬂﬂ
Wslete] g o] ZAoll A A e &
28 FAg ) dFE F7) wiol2t Atk

z 7

o] = 2010 % s et Wl
B Ao & lolw (F)Eole ERE R Px
A=,

2 4

References

1) Handbook of Automotive Technology, JSAE,
Vol.2, pp.289-290, 1991.

2) 0. S.Ko and W. N. Choi, “Door Checker Arm
Surface Profile Design for Optimum Door
Effort,” Hyundai Motor Review, Vol.2, No.1,
pp.114-125,1994.

3) S.J. Kang, “Development of Design Program
for Checker Arm Shape,” Technical Report,
Catholic University of Daegu, pp.17-19, 2003.

4) K. T. Kwak, S. M. Kim and K. H. Cho, “A
Theoretical Study on the Profile of Door Checker
Arm and Door Operating Force for Spring
Roller and Hybrid Type,” Annual Conference
Proceedings, KSAE, pp.2247-2252, 2009.

5) LS-DYNA User's Manual, Nonlinear Dynamic
Analysis of Structure, Ver.971, LSTC, 2006.

6) C. W. Kim and S. J. Kang, “Analysis of Door
Effort Using 2D Model,” Transactions of KSAE,
Vol.11, No.3, pp.131-137, 2003.

Transactions of the Korean Society of Automotive Engineers, Vol. 20, No. 3, 2012 57




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


