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Acceleration Factor Calculation in Accelerated Weathering Tests for Plastic Products
Acceleration factor calculation method using chemical analysis
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(Chemistry Team, Materials Engineering Group, Electric Power
Research and development Center)

We calculated the acceleration factor for accelerated weathering tests
on ethylene-ethyl acrylate copolymer (EEA) products. We attempted
to measure the thickness (degradation depth) of oxides generated
on the surface of samples through a chemical analysis method as a
deterioration evaluation method for calculating the acceleration factor.
By measuring the oxygen distribution range with an X-ray microanalyzer
(XMA) after treating the cross-section of the sample with chemicals, it
became possible to evaluate deterioration and calculate the acceleration
factor.

1 BR - BY

BEMEMERERE . EROKE (B1K) ZRLTY
VT IVITRAVISERN~ TR 2 BB U DD, BRAIITK
ZFEFEIDEICKD ENICRIABERE UCREFU
KO IAX—IZREABTH V TIVICEZ DR T, B
N CERAT DEMDM A2 D DI IFADTER
THd. B TH. BAT DL DENMEREERAmRIC
DT, (eEMIRMAEER(C KD M A MEDHERRZ (I ARICER
DIAA TS,

IRTE. BB ERPICIFEMFAZE IR MBIz, 1)
—HEDLEFREEMNEDSNTED. ZO—RE U TBE
MHEM4EER (CBE T D IBMDINEICE D A TS, 15
EFFIR [ENREE (EERSROREMEMERHRC K
BDHEREDL) ORHP®, FHRICKDINREERD D
FHEEBOERLETH D AR TIEH1ED A/ —
BCEZ<LAVLSNTWSIF LY -7 I UVBEITFIVE
B (EEA) HBICOWTC IEBXRZEHIT D&
[CUTz,

S1E (BETHRIEREE (XWM)

FffiFF—1—X No.158 / 2018-2

BHODIZS(C(F. feEmEMaERZ i U e &m (AT,
TR RR) CREAROAHLEZLER T DNENDD.
HEEDIERE U TF HADMEE (BIRNRE. 87
&) DAEENAVSNSD ZENLWVHN HREDZE L&
HREDEZWEDRLZRRUIEBDTHD . CNZE
BAECTENL, KD EEFIEREMDED.

LS LE KEICEMSNDEIEDEREYDE
& (BIERE) THHECTE D EDMENH D" AR T
(&, EEADEAREIBERBRBDAHEREDERICKD
IMEEROEHZ Ao

2 LR E OFHES A DR

P TIVICIE EEARDSIB O S TH)I— (52K)
ZERWC. RERMEUT. 23 ~ 40FFERENZBD
THBo

2K 5IBOSVTHIN—

BIERSZRAET DICHIC. XBYA 2O FSA4Y
— (XMA : T=RATRENMIE U ERTLE FIRMER)
ZRWT. BEDORRIRFODmZn Uiz, U2 )b
WEZZOFFAELCHEICIE HmEERRETE
REEAERSNIED o (FB3K). ZZT. U T
22,22-~MUTJOEISY /—)U (TBE) CRIBLIcEC
5. EAEOBROMEEHNL <RESN, HIERSZ
REBDHIEDTER (B4AK) . COEAIF. BBIEICK
DEURAILRFVILE (-COOH) HREKMTH DI



. RUEDHE(FBRKIRE CHOTABERAD S5REL T
BREFRICEDADH, TBEEHEE T S EEDIADIE TR
BDIEHEHAILTND (BB5K),

40 FEEFH &M

18 H R EE (arb. unit)
TR H3EE (arb. unit)

0 10 20 0 10 20
REMDDEE[Um] REMNSDFES[Um]

3K #im(E) BRUA0EERAR () ORIEIDBRDS

40 F£{ER &M
(TBE JL38%%)

Héh
(TBE f03#)

&R EE (arb. unit)
R34 (arb. unit)

0 10 20 0 10 20
REMNSDFES[Um] FREMNSDFES[Pm]
24K TBETHEUCHG(E) BKLU40EERR () Dl
HDERD DT

COOH
COOH
COOH
COOH
COOH

|
B
1 1 1 1 1 E
* ©
5 %
2200
8,8,8,8,8
COOH &Rk Uiz

YT

HO0O
HOOO
HO0D
HO0O

Q
-
%58 TBEAEHROEIE

3 ILEEROEE

YUY vAUD I AX—=5— (SWM, A—RV7
—UNRZER) BLOFE/ VDI T —X—F—
XWM, =t/ VSV THR=ZER) ZRBNTC. $H1X
[CRUEEBRRGETH@OY Y TIVICH L TO~

FIR (OEMRMEEERSRM

SWM XWM
IEIRE
(300-400nm) 78.5W/m? 180W/m?
AHREEE 63°C
R 50%RH
Bt oI 1020 HRA <180 IRET +IKIEFE

FffiFF—1—X No.158 ./ 2018-2

Results of Research Activities FfZZRLER

10,000658 D25 U (e iRmz R U,
FORICcEY 2V TIVDFERFHD U < (Ffe&Em Eita
BEBICHT BRSO TOY MERT . HIEREIE
—EDERFED U (FfeEMm &4 EREGE CRE <18
MU (BEOHITKENTTRY ). TORIF—EEZRDIRG
HRS5NTc. HIERSHARE I UESH & BB D LE#
h5. FleEMm R RO IERE R (FSWMDHI30E.
XWMHH40E EEHE NI,

8 -
O sSwM 1 . l
TO5  oxwm ? & i
e
%0& 4 T lﬁ
2 2 g T X Lo
R @ ¢
0 T T T T T 1
0 2000 4000 6000 8000 10000 12000
{2 St B B
8
—_ 6 T
Lo ¥
g ;
% g1
Roe ]
0 T T T T 1
0 10 20 30 40 50

EREHK
ol (BERERm (L) BRURERAR(T) DHERSDLE
KENFBEREDAREEBNLTVS T EZRT
(L5 —/\—FERH TOAEBDIEERZ)

2R IIRMEROEHER

SILREDKEBMUBODEA | jrree
=5 (a) (BEsE (b) (a+b)
SWM 700005 28.8
23%
XWM 500085 40.3

4 seo

EEABIREICDWTC. REICEM UIcBIEMDES Z 4l
EYDFAZHILL, TOFEZAVWTCEERREfeE
AEBREDBE(EYDESZAET D EICKD. BEMiE
MEBROIEERZEHT D ENAREEIE DT,

SENH
(D &FES, )/\FVYZwIBEBTHER, 58, 58-63 (2010)

‘ HEE HHEZER




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [250 250]
  /PageSize [612.000 792.000]
>> setpagedevice


