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Preparation and Modification of TPU/PVDC High-barrier Co-extrusion Film
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ABSTRACT: The work aims to prepare a TPU/PVDC co-extrusion film with high barrier, flame retardancy, antistatic
property and wear resistance. According to the material characteristics of PVDC and TPU, and the performance and ap-
plication requirements of the co-extrusion film of two materials, the TPU/PVDC five-layer co-extrusion film structure was
designed and the TPU material was modified to make the co-extrusion film have good flame retardancy and antistatic
ability. The co-extrusion composite technology was applied to reasonably design and prepare the technological process,
and control the processing temperature and processing agent proportion in each area of the PVDC extruder in the process,
so as to solve the technical problems of easy decomposition due to heating in PVDC processing. Through the optimal de-
sign of co-extrusion composite technology, the thickness of the prepared TPU/PVDC five-layer co-extrusion film was
154.3 um, the moisture permeability could reach 0.88 g/(m?-d), the flame retardancy could reach the national standard
FV-0 grade, the tearing strength of the film was 43 N, and it could not be peeled completely. The problems regarding the
thermal decomposition in the PVDC co-extrusion and the modification of flame retardancy and antistatic property of TPU
resin are effectively solved. The prepared high-barrier TPU/PVDC co-extrusion film has excellent performance in mois-
ture permeability, thickness, width, flame retardancy, antistatic property and strength. It provides technical support for the
development of high-barrier composite sealing material.
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Fig.1 Structure of TPU/PVDC five-layer co-extrusion film
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Tab.2 TPU resin processing formula
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Fig.2 PVDC co-extrusion film processing flow
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Tab.3 Control temperature of different materials
in co-extrusion die

(IR SNUIES Pl / C
PVDC 160
TPU 165
byl 165

2) T B TPU BG A i T 1 BURLAR B
RAFA R LR BRRL, fESL B 75 5 tH PR & A4 2]
MTE L, XHE S B AR R B A e 4, ML BF



+ 56

(R

2018 4F 10 A

FEIN TR ME, 782850 0 T sk, 240K TPU
PG SeHEA T AR AT B AL B, SR 5 R AT 1 R
T, A= BEARMyTEEEr TPU MR, BHiE
T PVDC RYy3L8r Al

3) JERSREE . PVDC FLHT AN T 2K A4 R
MR —ERIRSREE, T TPU M PVDC KA
SR PEARAR, TEEIRT, 2 AhA kA, FEm b g
i, AR E G W, MM TG ESE . BT
Sk PVDC 8% ol B v 9 RIME , R 1 428 il 4 A% Big T
TRBE , TERFSE R B 3 2 I R AR BT B S B B A
HMZHEN PE AFBIZ, e T HhAIH PE #5050 % =
(A4 A, SEBRE 2 ME RIS, 1T PE 55 TPU MYAH A ME 22,
Wi R R A, N T 5E R R A 5 % PE J2BR 2=,
93 fr s B ) PVDC 55,

4 tEREMIN

SCHORHIN TSR LB B EA T T B 1R . R
R T8 . BEGAYE | P e Ansm I, Hmat et R R
4, MWIERZE SR AF, LBFBEEIRE A 0.83 g/(m*-d),
eI I T B AT IR N A A =R R (n PVC B
EM PVDC IR EHEMEL ), WEVFH SR E A &
BRI RIESR . AN, BTN AR 2R T I,
B IR IR DL R FV-0 4, KRN T 5.7x10°
Q, WL EMRIBHEL . PUE IR AR R,
AET T, FLB AR R . PR | R | R
B 3 B 5 B A P b UL T 24 HT PVC B E M PVDC
A E AR T PERE , T AL B A
BB B SR

x4 HABFREEMKER

Tab.4 Test results of co-extrusion film performance

WL ol W (58 Wi pfe W
CIREE, AR E)
BIER 40 °C, 90% 256 TSY-T, B GB 1037—1988 0.88 g/(m*-d)
B 23 C, 46% 225 DCHY-CA il )&% GB/T 4669—2008 154.3 um
i 5 23 °C, 46% HRO — 1.66 m
REEAPE 26 °C, 53% H 511125 M601 T B % BHAA M RE I R AY GB 4609—1984 FV-0 %
7 1] H BH % 23 °C, 46% ACL MODEL-800 Ha, FHilll 4% GB/T 12703—1991 5.7x10% Q
P Ao 23 °C, 46% 206 XLW ST B Il {X HG/T 2580—1994 68 N/(5 cm)
i 23 °C, 46% 2256 XLW Hrr s 5 4% HG/T 2580—1994 102%
W dag g 23 C, 46% =25 XLW B s B A% GB/T 3917.3—2009 43N
) B B — — AT
[3] Btiis, B CPEMYE PVC HEM BT, &
5 %iE 3T, 2007, 28(4): 23—24.

WE5E T —Flogr AU FLBs TPU/PVDC JLBFRE, 1
MRS B iR T PVDC 55 4 b i 040 i 7]
F1TPU B AR A BEAE . DU o ), 38 o e g
PEBEM, BIF i 14 5 AR (L BEL R 1 v, i EL 7 BELR
BURREL | 2540 B 45 T ) PR RE RIS 2 T R H IR
B, O — LA s BB R A A R TR
TR

SE K

IR e, AR BHCR AR EORM]. b
B Tl ik, 2014.

XUAN Zhao-long, CAI Jun-feng. Field Equipment
Protection Technology[M]. Beijing: National Defense
Industry Press, 2014.

MOTLEY R M, PLAUT R H. Structural Response of
Large, Flexible, Deployable Sllelters to Blast
Loads[R]. Washington DC: American Institute of Aer-
onautics and Astronautics, 2005.

(1]

DUAN Zhi-qiang, YI Jian-zheng. CPE Modified PVC
Envelope Material Research[J]. Packaging Engineer-
ing, 2007, 28(4): 23—24.

e K. SRR PVDC BEORHR I TR B B ().
RA LN, 2012(10): 22—26.

CHENG Xiao-fei. The Status of Processing and Appli-
cation of High Barrier PVDC Materials[J]. Polyvinyl
Chloride, 2012(10): 22—26.

R B, H . R LA IR (PVDO) i A K
WEoE Rt (T]. W EIfE T, 2011(21): 25—28.

ZHANG Guo-feng, XIAO Na. Polyvinylidene Chloride
Resin (PVDC) Preparation and Application Research
Progress[J]. Henan Chemical Industry, 2011(21): 25—
28.

BUAERE, BUBTIE. PVDC )2 8 A B & A (1],
AR AL, 2003(1): 9—13.

JIA Jun-zhu, ZHAO Xin-feng. Development and Ap-
plication of PVDC Laminated Composite Mem-
brane[J]. Plastic Packaging, 2003(1): 9—13.

L. —F PVDC EEBH#EEMRBIE]. 3%
T#, 2011, 32(5): 62—69.

(4]

(5]

(6]

(71



F390% H19H

SRS . TPU/PVDC i BHL R 5% I (%) il 4% 5 el eI 9% £ 57 -

[10]

WANG Bo. A PVDC Composite Moisture-proof Enve-
lope Material Research[J].
2011, 32(5): 62—69.
FIE—, FRE, &K 5 TR AR
el & FHHERITDL @ TR, 2016,
37(23): 55—60.

NIU Zheng-yi, LI Liang-chun, GAO Fei, et al. Modu-
lar Composite Flexible Envelope Design Based on

Packaging Engineering,

Composite Protective Materials[J].
neering, 2016, 37(23): 55—60.
BHASKAR T, TANABE M, MUTO A, et al. Pyrolysis
Study of a PVDC and HIPS-Br Containing Mixed
Waste Plastic Stream: Effect of the Poly(Ethylene Ter-
ephthalate)[J]. Journal of Analytical and Applied Py-
rolysis, 2006(10): 68—74.

DEVGAN K, SINGH L. Effect of Swift Heavy Ion
Irradiation on Thermal, Optical and Structural Proper-
ties of Poly Vinylidene Chloride[J]. Radiation Meas-
urements, 2013(12): 277—283.

FEAR. TPU K i il 5 T 20 KAHSCAERE AT SE [D].
Kt KETL R, 2015.

DU Juan. Study on the Preparation Technology and
Related Properties of TPU Foamed Thin Film[D].

Packaging Engi-

[12]

[13]

[14]

[15]

Tianjin: Tianjin University of Technology, 2015.
BA/NGR. LRI RLECHE TPU S I (A 5 K 1 B
K[D]. B AR, 2013,

HU Xiao-mei. Research and Performance Test of Sev-
eral Materials Modified TPU Hot Melt Adhesive[D].
Wuhan: Huazhong Normal University, 2013.

HARY, XA, wET. B SR PVDC M EHE
fE SR HI[I]. 28R i, 2007(11): 78—84.

GUAN Dong-ling, LIU Jun-wei, YANG Guo-yu. Per-
formance and Application of New High Barrier PVDC
Material[J]. Plastic Manufacturing, 2007(11): 78—284.
W, g, sKiEWE, SF. BER AR A PBT &
FOBHA BT T 2E R D] BUAREEOR I TR, 2016(5):
48—S51.

ZHAO Wan, HE Min, ZHANG Dao-hai, et al. Research
Progress of Phosphorus Flame Retardant PBT Compo-
sites[J]. Modern Plastics Processing and Application,
2016(5): 48—S51.

JEI B, AR, B A £ MR I 3 ) Bl PE B SR (0]
P [ ¥R, 2008(7): 11—15.

ZHOU Qiang, XU Hui. Study on Toughening Modifi-
cation of Polyvinylidene Chloride[J]. China Plastics,
2008(7): 11—15.




<<
  /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


