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Abstract Battery post clamp has the role to fix each of terminals at electric condenser by connecting with the
cable of power source. In this study, optimum design was achieved by reducing the material cost and the
weight of vehicle with one part of battery post clamp. Stress and displacement were obtained by optimizing
with design variables. The advanced model by the design through this study were compared with the original
model. These optimum values can be applied usefully with the manufacturing field of battery component.
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[Fig. 1] Configuration of battery post clamp { R
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[Fig. 2] Body of battery post clamp
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[Fig. 5] Contour of equivalent stress at initial model
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[Fig. 6] Contour of total deformation at initial model
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[Table 2] Values applied at parameters

P1 P2 P3 P4 P5
(mm) (mm) (ton) (mm) (MPa)
11.514 | 12.825 | 4.85E-05 | 1.2292 | 748.85
10.908 | 12.825 | 4.56E-05 | 1.8538 | 953.16
12.12 | 12.825 | 5.16E-05 | 0.8793 | 540.82
11.514 | 12.15 4.65E-05 | 12768 676.5
11.514 | 13.52 5.04E-05 | 1.1859 | 636.74
10908 | 12.15 438E-05 | 19226 | 978.98
12.12 12.15 4.94E-05 | 09160 | 557.85
10.908 13.5 4.73E-05 1.791 925.27
12.12 13.5 536E-05 | 0.8462 | 530.75
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[Fig. 8] Response surface about total deformation
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[Fig. 9] Response surface about equivalent stress
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[Fig. 14] Contour of total deformation at candidate point B

3233 TH ¥QlE C a4 2
Candidate Designs C2] Z¥} P12 11.302mm®| 1L, P2=
12.178mmo]|c}.

8: Static Structural (ANSYS)
Equiv

[O3 15] 35 ZE C A9 578 514
[Fig. 15] Contour of equivalent stress at candidate point C

713 15%= Candidate Designs 23} ZrollA B2 Input
ParameterS 2]-8-5}o] AjZ20o] 3|4 21} 3 Equivalent
Stress®] kg HojFE Lglolch. 54 At Hrjgro] o
1043MPaz LFERF T},

[32 16] T2 AJAE Collx9] AMFF FuA
[Fig. 16] Contour of total deformation at candidate point C

19 162 Candidate Designs 21} ZrollA] C9] Input
ParameterS  Z]-835}o] Aj=2o] 4=l Zi} = Total
Deformation 9] & Holt 1gjolc. 4] At Ay
2ol oF L4tmmz Lepete.

2340 Z By Candidate point A, B @ CE w3}
o], Mass®] ¢t9] Afol= @ol] A ¢kom, B, CY uff &
o AY W SRSl WEPh B ke WE nEsil,
Candidate point A7} & 22 Uebdth E3t 223k
AAHGE 28-5}0] Candidate point AS A-8-5}31-5 o,
Wee) maE FRmel A S748Ee 120] Z7}
QAR 12% A7 EIE 7hA & 2 Ugleh wehA] ol
gk 23} gHE HE AR @A F-8&5A A8 5
Qe AR E

4, A2

B oA AL e EAE FYZE A
Algholl Qlolx & HAE 5171 $ste] 274 Fio|
ParameterS | Aato] A|Ed o)A |4 AJaatact A]
EfolA a4 Aag Foto] o B2 AES EE95)

ot

48.6g, 45.6g © 2 LfERIT]

2. Candidate point®] ZI}gHe tJdste] L34S 5
YL uf, He) S743ee] gro] oF S3IMPaciA
623MPa, 1014MPa, 1043MPa ©.& U}ERyiT).

3. Candidate point A, B ¥ CZ& H|13}o], Mass2] 712

5447



A Eetsl=RA) A2 A123, 2011

Aol wol ] grem, B, 2l o) 1} A 1]
g7ko] Halr) wx| oke AL 1w sfo], Candidate
point A7} £& Ao g Elyth

4. HZA5kE AAHSE 2-8-5}0] Candidate point AS

A8HAL 0, vfele] mAE e Mo St

2o 12u) 27} E9AN 12% A7 FIFE 71

4= ASIch whEkA ol2igt 2|43} g2 ujEle] F

Az @l F838HA A8 4+ kL AlR

=

Moo o oo

References

[1] Seo, K. K, “Optimal Design of Automatic Transmission
Lever using Genetic Algorithms,” Journal of the Korea
Academia-Industrial cooperation Society, Vol. 4, No. 3, pp.
242-247, 2003.

[2] Lee, B. Y, Lee, H. Seo, K. K, “Shape Optimal Design to
Minimize the Weight of the pedal Arm of an Automotive
Clutch,” Journal of the Korea Society of Mechanical
Engineers, Vol. 31, No. 2, pp. 269-276, 2007.

[3] Yang, J. H, “Optimization of the Aluminum Door Impact
Beam Considering the Side Door Strength and the Side
Impact Capability,” Journal of the Korea Academia-Industrial
cooperation Society, Vol. 12, No. 5, pp. 2025-2030, 2011.

[4] Han, K. T, Chu, D. R, “Optimal Design of the Forging
Processes of Flare Nut for Automobile using Finite
Element Analysis,” Journal of the Korea Society of Marine
Engineers, Vol. 28, No. 1, pp. 83-89, 2004.

[5] Lee, K. K, Lee, Y. B. Han, S. H, “Robust Optimal Design
of Disc Brake Based on Response Surface Model
Considering Standard Normal Distribution of Shape
Tolerance,” Journal of the Korea Society of Mechanical
Engineers, Vol. 34, No. 9, pp. 1305-1310, 2010.

[6] Park, D. K, “Optimum Shape Design of Bumper Beam
Section using Intermediate Response Surface Models,”
Journal of the Korea Society of Mechanical Engineers,
Vol. 12, No. 3, pp. 1122-1127, 2011.

5448

Z| 5l TH(HeaKyu Choi) [E5]2]
e 2011 29 : FF
_ 8tk (33
[ e 20114 39 ~ ¥R . FFUsH
i 7|Agsk (B

dista 25

<Ry

0| 8| M(Hee-Sung Lee) [M3|¥]

e 20074 2¢ : ZEuslw 7| AA
Assta} (F8AD

e 20094 29 : FEOstw sk
7|1 AE 8} (FEHAAD

e 20099 1Y ~ A : gAAAR}
FABIAL A4 YAF S AE

_TL]—}\]HO]:>
uiE ] ARAM, 39 9 9, A7 4, & AA
2 M| 2kSei-Hwan Kim) [BA3H]

© 19719 29 : SETE /1A
Folah (D

1986 29 : =ichele skl
P1ASAS} (B34

1997 29 : Ridjstn ofekd
PIAAN (ot

19976 29 : () Alob B
198240 39 : AokFTe 73
A 24

* 20104 29 : BFEUS A AERTI ws

<jl]-/l]‘=’0]:>
YA 59, 9427k, a8 gAY



AEALG W EAE SYne] st B 712 AT

Z & Al(Choon-sik Kim) (3|9

19799 29 : Qlskst A%
o3}

2006\ 8 : At viehel
AT (FIHAAD
19949 69 BATAGE) 2A
19859 79 ~ WA ¢ A
FA3IA} o)k

o

1=
<A Eop>

A gl Asak 5, Az, olojshil, XpgAt AllA

Z X 2(Jae-Ung Cho) [BEAM3

{0

|

e 19804 24 : Qlslistm 7| A%
53} (38H4h

19824 24 : Qlsldistm 7| A%
st} (38 Ah

1986 8¢ : U3ttt V1Al
sha} (kA

19889 3¢ ~ AR . FFOE
L 7NA > AeAEEE 14

<qHyjHop
1A 9 AR BE A L WY Bk
sz Eb 55 A5 oA

5449




<<
  /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 <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


