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Structural Analysis and Design Change of Pipe Butt Welding
Machine
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Abstract In this paper, structural analysis was conducted by ANSYS code for three dimensional finite element
method to the pipe butt welding machine. Based on this numerical structural analysis, stress, strain and total
deformation were obtained and the design change of the pipe butt welding machine was made along with
improved productivity and shorten design period.
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Structural
Young’s Modulus 2.e+011 Pa
Poisson’s Ratio 0.3
Density 7850. kg/m®
Thermal Expansion 1.2e-005 1/°C
Tensile Yield Strength 2.5e+008 Pa
Compressive Yield Strength 2.5e+008 Pa
Tensile Ultimate Strength 4.6e+008 Pa
Compressive Ultimate Strength 0. Pa
Thermal
Thermal Conductivity 60.5 W/m-°C
Specific Heat 434. J/kg-°C
Electromagnetics
Relative Permeability 10000
Resistivity 1.7¢-007 Ohm-m

[# 2] &FvlE =9 44

Structural
Young’s Modulus 7.2e+010 Pa
Poisson’s Ratio 0.33
Density 2770. kg/m®
Thermal Expansion 2.3e-005 1/°C
Thermal
Thermal Conductivity 0. W/m-°C
Specific Heat 875. J/kg-°C
Electromagnetics
Relative Permeability 1.
Resistivity 5.7¢e-008 Ohm'm
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Object Name Mesh

State Solved
Defaults

Physics Preference Mechanical
Relevance 0

Advanced

Relevance Center Coarse

Element Size Default
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Shape Checking Electromagnetics

Solid Element Midside Nodes Dropped

Straight Sided Elements

Initial Size Seed Active Assembly

Smoothing Low
Transition Fast
Statistics
Nodes 8268
Elements 25627
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. Total . .
Object Deformat Equlvalent. Elastic [Equivalent Stress|
Name . Strain
ion
State Solved
Scope
Geometry All Bodies
Definition
Total Equivalent Equivalent
Type |Deformat| (von-Mises) Elastic | (von-Mises)
ion Strain Stress
D';‘Sifrizy End Time
Results
Minimum | 0 m Om/m OPa
Maximum 1’3)1715;1_0 9.3767¢-006 m/m |6.7512e+005 Pa
Minimum
Occurs On Part 4
Maximum
Oceurs On Part 4 Part 10
Information
Time 1. s
Load Step 1
Substep 1
Iteration 1
Number
4. A=

2}5}7] glate]

SRR R o e
L CES EC R NP EL EXED
o] MPAISHE o] FE7)ol that

SRS =0l ANSYSE ARg-3}o]
et A2 RS 89S S %a’iiﬂl, o] s|AATE 4l

4079

AE A Al AR gt
() Fa 2 ot ‘“—:',*EOH H5E F9e ) o

1.7115e-007m O]E]-.

@ AT P g B
£ RN yEEgon &
ol RFH o2 gt ol 4
Szjo] whyshs Rejo|me ARRS] gk
Aol Bastcl.

3) 3|4 Al Ao ZstA T ¥
SolAal o] g mct

o
of A ol= wAIZE ke Ae &+

>|L_\;

[1] Solidworks User's Manual Revision 3.0, SolidWorks
Co., 2006.

[2] ANSYS User's Manual Ver.11.0, ANSYS Inc., 2008.
[31 FP)EfAdol~dlo] FEAAFYE, “ANSYS Workbench”,
AlZ1aRZ g 2, 2007.

[4] William Weaver, Jr.
Elements  for
HALL, INC. 1993.

[5] o]FA, “Eded E99 Fx/AFHA, =54t
71A& 8 =2F, Al14H, A2E, pp. 62-68, 2005.

[6] o]FA, “=2Y 7|79 XFala]”, ShaAtel7]«e3]
=2X], A7d, A5Z, pp.766-770, 2006.

[7] oAl “Zu|HA A7)0 A & F2AL", =
Absl7) 4 8ks) =R, A11dE, A1Z, pp.43-48, 2010.
[8] James shakelford and William Alexander, "Material
Science and Engineering Hand Book", CRC Press,

1994.

and R.

Structural

Johnston, "Finite

Analysis". PRENTICE

0] & M(ong-Sun Lee)

rio

(B4 3]

| o 1982 29 : =Woistn 714
Algta} (38

e 1984 29 : FuitfEtw 7)AE
skt (FshAAb

® 1996\ 29 : Fuidigtw 7]|AA
Al (5 kAR

e 1996 3% ~ A : hRYE+
o AFESEALAF s

A
T

=1

<ghil ol

247,

Ag/‘L_ gﬁ‘l—

o




<<
  /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


