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Structural Analysis of Multi-Linked High Place Working Vehicle

Seung-Ok Bang' and Jae-Ung Cho”
'Division of Mechanical Engineering, Graduate School, Kongju University
Division of Mechanical & Automotive Engineering, Kongju University

Abstract In this paper, the structural analysis is carried out with the vertical loading condition on the platform
of the high place working vehicle. The model of analysis is reduced on the scale of 1:10. Deformation and
stress distribution of boom are analyzed with the variation of angle at boom position and the vulnerable parts
are checked. Analysis result shows that most stress is concentrated at the connection of the boom. Through this
analysis result, the safety on this vehicle can be improved by making up for the relatively weak connection

parts as compared with other parts.

Key Words : Structural Analysis, Finite Element, Stress Distribution, Safety Factor, High Place Working
Vehicle
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A: Static Structural (ANSYS)
Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: Pa

Tirne: 1

Tez00 2= 40

1,7681e8 Max
1.6717e8
1,5752e8
1,178828
9.6237
7.8584e7
589387
3.9292e7

1. 964627
128,06 Min
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A: Static Structural (ANSYS)
Total Defarmation

Type: Total Deformation

Unit: m
Time: 1
eramnes T
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0,007569
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A: Static Structural (ANSYS)
Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: Pa

Time: 1

T2 2= 14T
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Type: Equivalent (van-Mises) Stress

Unit: Pa
9.6101e7 Max
8,5423e7
147457
B6.d067e7
5,338%7
dznze?
3.203%e7
2,1386e7
1.0678e7
223.62 Min

(b) Front
(33 13] A {fRof w2 &

)

B

Type: Total Deformation
Unit: m
0.0023003 Max
0.0020d47
0.0017891
0.0015335
0.0012779
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0.00051117
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0 Min
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Unit: m =
0.0020741 Max
0.0018437
0.0016132
0.0013828
0.0011823
0.00092184
0,00068138
000046092
0.00023046
0 Min

(d) Front
[T 14] A 9ixol 2 AA |

Constant Amplitude Load
Zero-Based

(a) Constant Amplitude Load

Mean Stress Correction Theory

Sh-None

Goodman

Soderberg

Gerber

o isis Uttimate

(b) Mean Stress Correction Theory
[33 15] ¥HE3l5(a) B H-gol&(b)

uctural (ANSYS)

[32 16] A17Ie] §1700] v BRS] Q4Middie/Fron)

621



s &8l 4129 A2E, 2011

S|

29| ASe BEL 7 163} Zo] 3
of gAkste) AREISH A e Sol FelA ¢
£ A%l A glo] 1380]0], o] dAs:
Solt= 151 FEY| Hx PAAS ghe Mol

H
i
2

od

.

oo o
)
i
i

i
2l o
o e R
o
=2

2
N

b

we] A7 A7k el 4

Zro] 96 MPax} 2.07 mmZ 50% ©]

L)

2
rlr
£y

olo

o o

g By

T\l Brow N
TS
o,

U
B

of
i)

— 2 oxe

(1] HRE, Fe, AR AFEBYAE 9%
B4 fetaE A, Asgugete) 49
Stha] =2UE, pp. 1129-1130, 59, 2010.

AR, ol4E, ‘o 1k A A A
(Design of Multi-Linked Lifter)”, t3t7]A|s}s] &
2ai5t)8) =87, AIH, ALS, pp. 562-565, 4
<, 2000.

A&7, AGE, vt Agae, olwy, “AAAF
71E o] g3 thkd Q1Y) foF A& AlE
#lo|4”, =% 3 FAeds =wd
(1), pp. 751-755, 11, 1997.

A4, WAz 353, 290, “wrAiTE Rk
AR = B HR A Bt A, =
S27IAEE] ==, A6, A3Z, pp. 96-102,
6%, 2007.

-G, ol 2F, “Extd TS
w3t A, A sThE] A
2, pp. 100-102, 64, 2004.
o|FAl, “zm|PAL Ao HA Y FxAA”,

A7 |Estl=w A, A, AllE,  pp.

(2]

3

—

] 3l3
45}

[4]

dk
=

[5] v 2 a}ijo]

Fati 2] =&

rr

ok

[6

—_

43-48, 1%, 2010.

[7] olFA, WA, “al1 oAdA
EAA, B |3l
pp. 326-330, 8%, 2004.

7le] A7 8
24, A5, AW,

LN

% S S(Seung-Ok Bang)

[Z5I2)

e 20104 29 : FFdigky A5k
st (33D

20061 39 ~ A . FEE
I 7)AEE (F3HAh

<ol
A R AR BE A R WP Bk vz Ee
%5 A 54 94

622

& X S(Jae-Ung Cho) (=33

e 19804 2¢ : QIslfEtw
3} (F8Ah

e 19824 2¢ : QIskfEtw
st} (FSH A

e 1986 8¢ : Qlsltigtw 7|AF
s} (Fheap

e 1988 39 ~ &A -
A 71A - AEAEEhE

<y Hop
A L AS RE AA D WPY Bk v Ee
3% A 54 34




<<
  /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


