$F39% F1m fu %% TR
2018 4E 6 PACKAGING ENGINEERING - 77 -

SEARENARZTEARBEREX LS

BrCE N, EiEM’
CLITR Tl K7 A SAPR T AR Be, BRI 4120075 25T RH B AR R, B 518110)

WE: A6y RAEBEASZ AT RGBT ER, FFxE 7 e EAEATRMAG ARIE, Fk A TR
FEMAEFEASEFATRE I F EEATOMN, R R AR A, HRRRAR, AT
Ansys #4F 49 DTM et AT G5 ARIE, &R HIAG AZ RS MTMGREAN 2.1%, BIET &
AL EIT T RS, S ARFELLREM, EEALZ IR EZITFTERRBEFTAZER
fRFIA, HRBidhmE S a9 REMFRAHEZIT LR, Ansys A6 DTM B3 TARA TL 4+ &
KRG RN, R—FHEHZAG I TR,

KEIR: MELZFATH, BEMALS,; HMAGA;, P RS BRaR

FESES: TB485.1; TB302.3  X#ktRiRf3: A  XEZHS: 1001-3563(2018)11-0077-04

DOI: 10.19554/j.cnki.1001-3563.2018.11.014

Comparative Analysis on Design Example and Numerical Simulation of
Overlay Combination Cushion
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ABSTRACT: The work aims to propose the design idea of overlay combination cushion, and verify the correctness of the
method by numerical simulation method. Based on mathematical ideas, the design method of overlay combination cushion
was analyzed. An example of linear elastic material model was designed, and the analytical solution was obtained. Nu-
merical simulation was verified based on DTM module of Ansys software. The error of the numerical simulation results
and the analytical solution was 2.1%, which verified the correctness of the overlay combination cushion design method. In
the mathematical sense, the design method of overlay combination cushion needs to obtain the determinate design re-
sult by applying more constraint conditions when the solutions to the equation set are indeterminate. The DTM module of
Ansys software is a simple and efficient analysis tool to evaluate the performance of the cushioning packaging system.
KEY WORDS: combination cushion; overlay combination; numerical simulation; cushioning coefficient; transport
packaging
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Fig.2 Finite element model of overlay combination
cushion and product



- 80 - fil % TR

2018 4F- 6 H

_80 L N L L L L L L L
0 0.013 0.026 0.039 0.052 0.065 0.078 0.091 0.104 0.1170.125
Fif [R]/s
B3 7 O i (] T

Fig.3 Acceleration-time history of product centroid
5 %5iE

1) BEHAZ PSR e S H L
— MR 2 IR N T 2 A R A

2) BEG R R G 5T B
FLAE R ST R 2E N 2.1%, 96 R — T AR
THEORE R RO ER , R T 8 B v B BT Bk B
iR

3 ) S RN Y BRI TSR I T i A
X150 B 35 T 7 i e (0K 5 e T ) B R A R B e
BE28 wp At IR i AN 2 4 ), PR 5 2 % e At
T X k& o A B IR .

4 ) AT FA A S5 O s KT HS e K
IR, RS T RUE O L S B A S b
HOR MR T

EE B

[11 GB-T 8166—2011, st ik [S].

GB-T 8166—2011, Package Cushioning Design Me-
thod[S].

2] AwER, k4G, X, PIRP IR R G 1 52

ML B[], W RO SR SR (B AR D), 1994(1):
76—78.
TONG Fu-qiang, ZHANG Wei, LIU Bao-zhang. Cush-
ioning Packaging Design of Two Kinds of Linear Elas-
tic Material[J]. Journal of Jilin University (Science
Edition), 1994(1): 76—78.

[3]1 f&wrim, kAR, XIS, Ao IF 5 H G 0 A
BEVEI). B TR, 1993, 14(2): 86—88
TONG Fu-qiang, ZHANG Wei, LIU Bao-zhang. Pack-
aging Design for the Multiple Combination of Two
kinds of Cushioning Materials[J]. Packaging Engi-
neering, 1993(2): 86—88.

[4]  RAwde, VBL, AR, 2H G AUHRZE vl RE i
AREE AR Wb Tl K222, 2010, 25(4):
105—107.

ZHU Ruo-yan, YIN Qi, LI Hou-min. Study of the Per-

(8]

[10]

[11]

[12]

[13]

[14]

[15]

formance of Combinatorial Honeycomb Paperboards
Through the Static Compression[J]. Journal of Hubei
University of Technology, 2010, 25(4): 105—107.
T, PR B IR SR EY) 5 E DI S
TG vh R 4t ok o LB SE(D]. AR Sl TARAE AR, 2012,
25(1): 6—11.

GAO De, LU Fu-de. The Shock Response of Hyper-
bolic Tangent and Tangent Comprehensive Model on
Cushion System Considering Rotary Motion[J]. Jour-
nal of Vibration Engineering, 2012, 25(1): 6—11.
R, ke, dHE T AU ZE vhdd B 1y ) 2# Mg
RI]. hEw2E, 2010, 30(3): 71—74.

XU Chang-yan, ZHANG Yun. Study on Mechanical
Properties of Combined Corrugated Board Cushioning
Pad[J]. China Packaging, 2010, 30(3): 71—74.

HJC. 4RI 20 & % ph 45 F 1 R S i 7 i F ST (D).
BRI : IR Tl K2, 2014

TIAN Peng. Research on Design Method and Cush-
ioning Property of Paper and Plastic Combination
Structure[D]. Zhuzhou: Hunan University of Technol-

ogy, 2014.
L0 AR TRSER M. KU E BB R
H AL, 2002.

XIANG Hong. Fundamentals of Packaging Design En-
gineering[M]. Changsha: National Defence Industry
Press, 2002.

WEI Zhuan, HUA Guang-jun. Research on Cushioning
Package Design Methods Based on Infinitive Equa-
tions[J]. Applied Mechanics and Materials, 2012, 200:
109—113.

MR, W, FRIE. 4G G AR R g
BEWFSE[)]. A0 T2, 2016, 37(17): 108—111.

HUA Guang-jun, XIE Yong, LI Feng-ling. Cushioning
Property of Combination Packaging Cushion[J]. 2016,
37(17): 108—111.

WU, XIBREE, WHE. ANSYS 4% TR R 92
fEbTIM]. L 1SS KA AT, 2017

HUA Guang-jun, LIU Yue-jun, XIE Yong. Application
Example of Packaging Engineering Based on ANSYS
Software[M]. Shanghai: Shanghai Jiao Tong University
press, 2017.

I Yrists i ot M) dest: BTR Tl
Jit, 2012.

PENG Guo-xun. Packaging Design of Logistics Trans-
portation[M]. Beijing: Printing Industry Press, 2012.
WBELT, JREETS, T4, ANSYS/LS-DYNA 3l /)2
MO TARESEEIMI, dbat: o EK A K AR
1, 2008.

SHANG Xiao-hong, SU Jian-yu, WANG Hua-feng.
ANSYS/LS-DYNA Dynamic Analysis Method and
Engineering Example[M]. Beijing: China Water and
Hydropower Press, 2008.

HUA G J, SHEN Y, ZHAO D, et al. Experimental and
Numerical Analysis of the Edge Effect for Corrugated
and Honeycomb Fiberboard[J]. Strength of Materials,
2017, 49(1): 188—197.

HUA Guang-jun, XIE Yong. Combination Cushioning
Pad Design and Drop Simulation[C]// 19th TAPRI
World Conference on Packaging 2014: Responsible
Packaging for a Global Market, 2014: 167—171.




<<
  /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


