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Control of Dimension Match in Front Door-side Area of Automobile Fender

WU Peng-fei, ZHANG Lu

(Body Planning Die Center, SAIC Volkswagen Automotive Co., Ltd., Shanghai 201805, China)

ABSTRACT: The paper aims to research the dimension controlling method for door-side area of automobile fender to improve
dimension match flatness in front door-side area. Forming processes including drawing addendum geometry, flanging process
and cam flanging angle were optimized, and springback compensation was conducted according to results of springback scan-
ning. Thus, a dimension controlling method of automobile fender for matching with front door was developed. In plenty of tests
on similar automobile fenders, the quality of automobile fender dimension match flatness in front door-side area met the evalua-
tion criteria based on the forming process optimization in drawing addendum, flanging process and cam flanging angle and
springback compensation in partial area. The method is suitable for parts of most fenders and can improve dimension match
flatness of fender and front door efficiently.

KEY WORDS: fender; forming process; springback compensation; dimension match
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Fig.1 Dimiension match of fender in door-side area
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Fig.3 Drawing addendum geometry of fender and front door
match area
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Fig.4 Fender drawing addendum without water-drop shape
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Fig.5 Fender drawing addendum with water-drop shape
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Fig.6 Springback simulation result of two different drawing
addendums
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Fig.7 Springback simulation result of four flanging processes
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Tab.2 Effect of cam angle on fender flatness
in door-side area
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Fig.8 Springback simulation result of different cam angles
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Fig.12 Match result of fender in front door-side area



150 o

m e

T

(i 2018 4F 7 H

BEXTEEL AR AT T XL R R T —E T2
DAl AR T 58, X BT R IR, 1E 4
ZRETWEN, E—E AR T 2%

3 #Hit

MAPIERNTE T 2T 2 . R T 20, MR 3
AT AT T 20, AREE B 7 1] 5 4= 1 45 SR 2647 )
Rl A, S T T AR A AT XIS EL LA T
%, A TREIEXE T FE G SR TREM, 1]
PUA RUORIESE 5B S5 i T D BC Al P BE 1

1) X TR HRAYHTTVEAS X, LG K
(18 0 72 T 25 i A ) T R B A A

2) EEBTFH, BlmE/AD, AIOr
IO T2 A ) B AR A T DR 4

3) TEMIEHEE TR ef, SRR 5 07 SOE A AT
PR AR, O HLHCB/IN R A R AR 1A 2 I
AIRICR .

4) AE [l AR, R DX A A i T[]
SBIAE RV 22, SR 22 (E .

EEPEE

[1]1 T, skyleg, WhE, 2. SiC_p/2024A1 & AMEHR

A Bk b L S B HE R ROE (0], BRIEHOR, 2012, 37(5):
22—26.
WANG Bo, ZHANG Kai-feng, LAI Xiao-ming, et al.
Pulse Current Auxiliary Deep Drawing of SiC_p/2024Al
Composite Sheet[J]. Forging & Stamping Technology,
2012, 37(5): 22—26.

[2] B, EiRZ, FUL T Autoform HVRLER TR

[ SAMATTEE DT[] LR Tolk, 2017(9): 7—10.
JIA Wen-bo, WANG Zhen-hong, YIN Kai. Study on
Springback Compensation Method of Automobile Fender
Based on Autoform[J]. Die & Mould Industry, 2017(9):
7—10.

31 EEB, FBE 5T ORI 4 3 RO [ 5

BRIRFoE[I]. ST T, 2012, 41(5): 75—77.
WANG Zhi-ming, ZHOU Xuan. Study on Springback
Control of Automobile Front Fender Based on Virtual
Drawing[J]. Hot Working Technology, 2012, 41(5):
75—T17.

(4] iR, BERE, skEEDY, S5 RGE AR RUER

BFFE[I]. AN T T2, 2015, 38(21): 119—121.
XIE Shi-kun, HUANG Yu-xiang, ZHANG Ting-fang, et
al. Simulation Study on Stamping Forming of Automobile
Fender[J]. Hot Working Technology, 2015, 38(21):
119—121.

(5]  whakGk, fRlsm, sk, S ATESMR A iR T 2R
T RIE T[], K% I T AR, 2014, 6(4): 36—40.
HAN Yong-zhi, XU Ying-qiang, ZHANG Hai-zhou, et al.

[11]

[12]

Design and Forming Analysis of the Stamping Process for
Front Panel Part of Automobile[J]. Journal of Netshape
Forming Engineering, 2014, 6(4): 36—40.

AR, SOE, A0, A RAE IR SBO03A ARfi
S50 K IR BROT /AT D). RS OE TAE, 2014,
6(4): 6—11.

ZHANG Wen, E Da-xin, LI Yue, et al. Tensile Tests and
Finite Element Analysis of Formability of Automobile
Covering Sheet Steel SBO03A[J]. Journal of Netshape
Forming Engineering, 2014, 6(4): 6—11.

JIA W B, WANG Z H, YIN K. Study on Springback
Compensation Method of Automobile Fender Based on
Autoform[J]. Die & Mould Industry, 2017.

CAO Z, LIU W, GUO J, et al. The Parameterized
Springback Compensation Solution of Automotive
High-Strength Board Based on the Think Design and
Autoform[J]. Die & Mould Manufacture, 2013.

iz, RER, BF-F. RERTHARA G R &
[ SRR [T]. K5 RUE TAE, 2017, 9(6): 47—52.
GUO Yun, WU Yan-jun, CHEN Xin-ping. Application
and Springback Control Technique for HSS From Front
Floor Side Rail of Antomobile[J]. Journal of Netshape
Forming Engineering, 2017, 9(6): 47—52.

WEERR, IR, VLR, AE. JATEHTEBCA TR Rl
IMSFERI[I]. RS % B TAE, 2015, 7(4): 37—41.
CHANG Gui-jing, ZENG Bing-hua, JIANG Ming-hao, et
al. Springback Prediction and Control in the Whole Pro-
cess of Front Longitudinal Beam[J]. Journal of Netshape
Forming Engineering, 2015, 7(4): 37—41.

ESKENAZI J, WANG Jian-hua. Analysis of Angular
Side Berthing Against a Rubber Cone Fender[J]. Journal
of Shanghai Jiaotong University (Science), 2015(5):
571—583.

TR, whkak, #EALF. 5T AUTOFORM (7R 4-Hi
LA 2 12 e M ) (L 20 5 S 3R IS (D). A 08 T
42,2014, 6(3): 15—19.

XU Ying-qiang, HAN Yong-zhi, CUI Li-chun. Numerical
Analysis and Experimental Study of Front Beam Con-
necting Part Based on AUTOFORM[J]. Journal of
Netshape Forming Engineering, 2014, 6(3): 15—19.
Tk, kA, SHIEL & LT E ) p3E AR A
FPEHITFFE[T]. BRI, 2018(2): 15—20.

WEI Rong-fa, ZHANG Ying, MENG Shi-ying, et al.
Study on Fender Springback Control Based on Variable
Blank-Holder Force[J]. Die & Mould Manufacture, 2018
(2): 15—20.

HU Y, ZHANG L, AN J. Springback Study on a Stamped
Fender Outer[J]. Conference Paper, 2003.

L, BRI, w2, . BT ER TRk
Hr[I]. BB, 2017(5): 27—30.

LI Xiao-chao, CUI Zhang-hui, GAO Yan-wei, et al.
Analysis of the Accuracy Improvement Scheme for the
Fender[J]. Die & Mould Manufacture, 2017(5): 27—30.




<<
  /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


