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ËÀÇÅÐÍÀß ÔÈÇÈÊÀ È ÒÅÕÍÈÊÀ

Ââåäåíèå

Ýêðàííî-âàêóóìíàÿ òåïëîèçîëÿöèÿ (ÝÂÒÈ) ïðåä-
íàçíà÷åíà äëÿ òåïëîâîé çàùèòû êîñìè÷åñêèõ àïïà-
ðàòîâ, õèìè÷åñêèõ ðåàêòîðîâ îò âîçäåéñòâèÿ îêðó-
æàþùåé ñðåäû ñ öåëüþ óìåíüøåíèÿ òåïëîîáìåíà
è ñîõðàíåíèÿ íåîáõîäèìûõ òåïëîâûõ óñëîâèé äëÿ
óñïåøíîé ðàáîòû ýòèõ èçäåëèé [1].

Èç âñåãî ðàçíîîáðàçèÿ ìàðîê ÝÂÒÈ (áîëåå 40) â
äàííîé ðàáîòå ðàññìàòðèâàåòñÿ íàèáîëåå øèðîêî
ïðèìåíÿåìàÿ äëÿ êîñìè÷åñêîãî ïðèáîðîñòðîåíèÿ
ÐÀÌ-2, ñîñòîÿùàÿ èç ïîëèàìèäíîé ïëåíêè (òîëùè-
íîé 20 ìêì), ìåòàëëèçèðîâàííîé àëþìèíèåì (òîë-
ùèíîé ìåíåå 0,5 ìêì) è ôîðìîâàííàÿ ñ òêàíüþ íà
îñíîâå ëàâñàíà (òîëùèíîé îêîëî 500 ìêì).

Äëÿ ëó÷øåãî âàêóóìèðîâàíèÿ è çàùèòû îò ýëåêò-
ðîñòàòè÷åñêîãî ðàçðÿäà ÝÂÒÈ íåîáõîäèìî ïåðôî-
ðèðîâàòü [1–3].

Ñóùåñòâóþò ðàçëè÷íûå ìåòîäû ïåðôîðàöèè îò-
âåðñòèé â ÝÂÒÈ, ÷àùå âñåãî ìåõàíè÷åñêèå. Ïðè
âñåé èõ ïðîñòîòå îíè îáëàäàþò ñóùåñòâåííûìè
íåäîñòàòêàìè: ìàëîé ñêîðîñòüþ ïåðôîðàöèè è íèç-
êîé ìåõàíè÷åñêîé ïðî÷íîñòüþ ïåðôîðèðîâàííûõ
òàêèì ñïîñîáîì ïëåíîê. Â ïðåäñòàâëåííîé ðàáîòå
ðàññìàòðèâàåòñÿ ïåðôîðàöèÿ ïëåíîê ÝÂÒÈ èíôðà-
êðàñíûì ëàçåðíûì èçëó÷åíèåì.

Ëàçåðíàÿ òåõíîëîãèÿ îáðàáîòêè ðàçëè÷íûõ ìà-
òåðèàëîâ, â òîì ÷èñëå ìåòàëëèçèðîâàííûõ ïîëèìåð-
íûõ ïëåíîê, øèðîêî ïðèìåíÿåòñÿ â ýëåêòðîíèêå
[4–7]. Âåñüìà áëèçêîé ê öåëÿì äàííîé ðàáîòû ÿâëÿ-
åòñÿ òåõíîëîãèÿ ëàçåðíîé ïåðôîðàöèè îòâåðñòèé â
áóìàãå è â ïîëèìåðíîé ïëåíêå [7].

Â íàøåé ðàáîòå çàäà÷à ëàçåðíîé ïåðôîðàöèè
ïëåíîê ÝÂÒÈ ñîñòîÿëà â ïîëó÷åíèè îòâåðñòèé äèà-
ìåòðîì 1 ìì ñ øàãîì 10 ìì ïðè ñîõðàíåíèè (èëè

íåçíà÷èòåëüíîì óìåíüøåíèè) ïðî÷íîñòè ïåðôîðè-
ðîâàííûõ ïëåíîê.

Äëÿ ïåðôîðàöèè èñïîëüçîâàëèñü òðè ëàçåðíûõ
èñòî÷íèêà, ðàçëè÷àþùèõñÿ ñïåêòðàëüíûìè äèàïà-
çîíàìè è äëèòåëüíîñòüþ èìïóëüñà èçëó÷åíèÿ:

ÀÈÃ: Nd – λ = 1,06 ìêì, τ = 3000 ìêñ (Êâàíò-155);
Er: YAG – λ = 2,94 ìêì, τ = 300 ìêñ;
ÒÅÀ ÑÎ2 – λ = 10,6 ìêì, τ = ìêñ (Infralight-200).
Âûáîð ýòèõ ëàçåðîâ äëÿ èññëåäîâàíèÿ ïåðôîðà-

öèè ïëåíîê ÝÂÒÈ îáóñëîâëåí âîçìîæíîñòüþ ïðî-
âåñòè ðàáîòó â øèðîêîì ñïåêòðàëüíîì äèàïàçîíå è
äîñòóïíîñòüþ èñòî÷íèêà èçëó÷åíèÿ äëÿ ïðîìûø-
ëåííîãî ïðèìåíåíèÿ.

Ýêñïåðèìåíòàëüíàÿ óñòàíîâêà

Äëÿ îñóùåñòâëåíèÿ ïåðôîðàöèè îòâåðñòèé â ýê-
ðàííî-âàêóóìíîé òåïëîèçîëÿöèè áûëà ñîáðàíà ýêñ-
ïåðèìåíòàëüíàÿ óñòàíîâêà (ñì. ðèñ. 1), ñîñòîÿùàÿ èç
òðåõ óïîìÿíóòûõ âûøå ëàçåðîâ (Nd, År, ÒÅÀ ÑÎ2) 1,
äâóõêîîðäèíàòíîãî ñòîëà 2, ñìåííîé îïòèêè 3
(ñ ôîêóñíûì ðàññòîÿíèåì 150 ìêì äëÿ êàæäîãî òèïà
ëàçåðà), âêëþ÷àÿ è îòâåòâèòåëü ëàçåðíîãî ïó÷êà; èç-
ìåðèòåëüíîãî ìèêðîñêîïà 4 ñ CCD TV êàìåðàìè è
èçìåðèòåëÿ ìîùíîñòè 5 (Ophir-3À-N). Íà äàííîé óñ-
òàíîâêå èññëåäîâàëèñü ðåæèìû ïîëó÷åíèÿ îòâåðñòèé
äèàìåòðîì 1 ìì è øàãîì 10 ìì â ïëåíêå ÝÂÒÈ â çà-
âèñèìîñòè îò ïàðàìåòðîâ ëàçåðíîãî èçëó÷åíèÿ (äëè-
íà âîëíû èçëó÷åíèÿ, ïëîòíîñòü ýíåðãèè èçëó÷åíèÿ).

Ìåòîäèêà ïîëó÷åíèÿ îòâåðñòèé â ïëåíêå ÝÂÒÈ
çàêëþ÷àåòñÿ â ñëåäóþùåì: ôîêóñèðóÿ èçëó÷åíèå
ëàçåðà íà ïëåíêó â ïÿòíî äèàìåòðîì 1 ìì è ïîäíè-
ìàÿ ýíåðãèþ èìïóëüñà èçëó÷åíèÿ, äîáèâàëèñü ïî-
ëó÷åíèÿ îòâåðñòèÿ (ïëåíêà ïîäâåðãàëàñü âîçäåé-
ñòâèþ òîëüêî îäíîãî èìïóëüñà).
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Ýêñïåðèìåíòàëüíûå ðåçóëüòàòû

Â ðåçóëüòàòå ïðîâåäåííûõ ðàáîò ñ ïîìîùüþ ëà-
çåðíîãî èçëó÷åíèÿ áûëè îïðåäåëåíû ðåæèìû ôîð-
ìèðîâàíèÿ îòâåðñòèé â ïëåíêàõ ÝÂÒÈ. Ôîòîãðàôèÿ
òàêîãî îäíîãî îòâåðñòèÿ ïîêàçàíà íà ðèñ. 2à, ôîòî-
ãðàôèÿ ñòðîêè îòâåðñòèé – íà ðèñ. 2á.

Íà ãðàôèêàõ (ðèñ. 3) ïîêàçàíû çàâèñèìîñòè îä-
íîèìïóëüñíîãî ïðîáîÿ îòâåðñòèÿ â ÝÂÒÈ îò òèïà
ëàçåðà, ñâÿçàííûå êàê ñ ïëîòíîñòüþ ýíåðãèè ëàçåð-
íîãî èìïóëüñà εs, òàê è ñî ñïåêòðîì ïîãëîùåíèÿ
ÝÂÒÈ. Èç ýòèõ ãðàôèêîâ âèäíî, ÷òî ÈÊ ëàçåðû (îò
1,06 ìêì äî 10,6 ìêì) ïîçâîëÿþò óñïåøíî ïðîâî-
äèòü ïåðôîðàöèþ ïëåíîê ÝÂÒÈ ñ íåâûñîêîé ïëîò-
íîñòüþ ýíåðãèè. Ðàçëè÷èå ïîðîãà ïðîáîÿ çàäàííî-
ãî îòâåðñòèÿ îò ïëîòíîñòè ýíåðãèè ëàçåðíîãî èçëó-
÷åíèÿ äëÿ 1 è 10 ìêì, âèäèìî, ñâÿçàíî ñ áîëåå
âûñîêîé îòðàæàòåëüíîé ñïîñîáíîñòüþ àëþìèíèÿ â
îáëàñòè èçëó÷åíèÿ ÑÎ2-ëàçåðà.

Ïðè èññëåäîâàíèè ïåðôîðàöèè â ïëåíêàõ ÝÂÒÈ
áûëà îáíàðóæåíà çàâèñèìîñòü ýíåðãåòè÷åñêîãî ïî-
ðîãà ïðîáîÿ ïëåíêè îò íàïðàâëåíèÿ ëàçåðíîãî ëó÷à.
Â ñëó÷àå, êîãäà ëó÷ ëàçåðà áûë íàïðàâëåí íà ìåòàë-
ëè÷åñêîå ïîêðûòèå (çàâèñèìîñòü 1 íà ðèñ. 3) ñ òîí-
êèì ñëîåì ïîëèìåðà, òðåáîâàëàñü íåñêîëüêî ìåíü-
øàÿ ýíåðãèÿ, ÷åì â ñëó÷àå, êîãäà îí áûë íàïðàâëåí
ñî ñòîðîíû òêàíåâîé îñíîâû.

Ðèñ. 1. Ñõåìà ýêñïåðèìåíòàëüíîé óñòàíîâêè. a –
ÝÂÒÈ ÐÀÌ-2, á – ñõåìà îáëó÷åíèÿ ïëåíêè ÝÂÒÈ.
1 – ëàçåðû (Nd, Er, TEA CO2), 2 – äâóõêîîðäèíàò-
íàÿ ñèñòåìà äâèæåíèÿ, 3 – ëèíçà, 4 – èçìåðèòåëü-
íûé ìèêðîñêîï, 5 – èçìåðèòåëü ìîùíîñòè Ophir-
3A-N, 6 – îáðàçåö.
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Ëó÷ ëàçåðàËó÷ ëàçåðà
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Ðèñ. 2. Ôîòîãðàôèè îòâåðñòèÿ, ïîëó÷åííîãî ëàçåð-
íûì èçëó÷åíèåì â ìåòàëëèçèðîâàííîé ïîëèìåð-
íîé ïëåíêå ÝÂÒÈ, – à (ñî ñòîðîíû òêàíè), è ðÿäà
îòâåðñòèé â ïëåíêå ÝÂÒÈ – á (ñî ñòîðîíû àëþìè-
íèåâîãî ïîêðûòèÿ).

Ðèñ. 3. Çàâèñèìîñòè ìèíèìàëüíîé ïëîòíîñòè ýíåð-
ãèè ïîëó÷åíèÿ îòâåðñòèé äèàìåòðîì 1 ìì â ïëåí-
êàõ ÝÂÒÈ, îò äëèíû âîëíû èçëó÷åíèÿ ðàçëè÷íûõ
òèïîâ ëàçåðîâ. 1 – íàïðàâëåíèå ëó÷à ëàçåðà íà ìå-
òàëëè÷åñêîå ïîêðûòèå, 2 – íà òêàíåâóþ îñíîâó.
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Êîíå÷íî, ôèçè÷åñêèé àíàëèç âîçäåéñòâèÿ èì-
ïóëüñíîãî ëàçåðíîãî èçëó÷åíèÿ íà ñëîæíóþ ìíî-
ãîñëîéíóþ êîíñòðóêöèþ ïîëèìåð–ìåòàëë–òêàíü
ÿâëÿåòñÿ âåñüìà ñëîæíîé òåïëîôèçè÷åñêîé è ãèä-
ðîäèíàìè÷åñêîé çàäà÷åé è íå ÿâëÿåòñÿ ïðåäìåòîì
äàííîé ðàáîòû. Îäíàêî ìîæíî ïðåäïîëîæèòü,
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îòâåðñòèÿ èìåþò íàïëûâû, îò õàðàêòåðà êîòîðûõ
çàâèñèò ìåõàíè÷åñêàÿ ïðî÷íîñòü ÝÂÒÈ. Íàèáîëü-
øàÿ ïðî÷íîñòü ïåðôîðèðîâàííûõ ëàçåðíûì èçëó-
÷åíèåì ïëåíîê ÝÂÒÈ ïîëó÷àåòñÿ òîãäà, êîãäà ðàç-
ìåðû ýòèõ íàïëûâîâ ìèíèìàëüíû. Ìàêñèìàëüíûå
íàïëûâû (ïðè îäèíàêîâîé ïëîòíîñòè ýíåðãèè ëàçåð-
íîãî èçëó÷åíèÿ) âîçíèêàþò ïðè âîçäåéñòâèè ëàçåð-
íîãî ïó÷êà ñî ñòîðîíû òêàíåâîé îñíîâû ÝÂÒÈ.

Çàêëþ÷åíèå

Â ðåçóëüòàòå ðàáîòû ïîêàçàíî, ÷òî äëÿ ïåðôî-
ðèðîâàíèÿ îòâåðñòèé â ïëåíêàõ ÝÂÒÈ âîçìîæíî
èñïîëüçîâàíèå èíôðàêðàñíûõ ëàçåðîâ äèàïàçîíà
1–10 ìêì. Ïðè ýòîì ýíåðãåòè÷åñêè áîëåå öåëåñîîá-
ðàçíî ïðîáîé îòâåðñòèé îñóùåñòâëÿòü ñî ñòîðîíû
ìåòàëëè÷åñêîãî ïîêðûòèÿ. Äëÿ ïðàêòè÷åñêîé ðåà-
ëèçàöèè òåõíîëîãè÷åñêîé óñòàíîâêè ëàçåðíîé ïåð-
ôîðàöèè îòâåðñòèé â ÝÂÒÈ íåîáõîäèìî îðãàíèçî-
âàòü äåëåíèå ïó÷êîâ íà íåñêîëüêî ëó÷åé, ÷òî ïîçâî-
ëèò óâåëè÷èòü ñêîðîñòü îáðàáîòêè.
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Ðèñ. 4. Ãèñòîãðàììà ïðî÷íîñòè ïëåíîê ÝÂÒÈ. 1 –
èñõîäíûé ìàòåðèàë (áåç îòâåðñòèé), 2 – ñ ìåõàíè-
÷åñêè ïîëó÷åííûìè îòâåðñòèÿìè, 3 – ñ ëàçåðíû-
ìè ïåðôîðèðîâàííûìè îòâåðñòèÿìè.

÷òî âîçäåéñòâèå ëàçåðíîãî ïó÷êà, îñîáåííî TEA
CO2-ëàçåðà, ñî ñòîðîíû òêàíåâîé îñíîâû ÝÂÒÈ
(500 ìêì) ïðèâîäèò ñíà÷àëà ê èñïàðåíèþ ìàòåðèà-
ëà òêàíè, ïàðû êîòîðîé áóäóò ÷àñòè÷íî ýêðàíèðî-
âàòü àëþìèíèåâóþ ïëåíêó, è, ñëåäîâàòåëüíî, ëàçåð-
íûé ïó÷îê áóäåò ïàäàòü íà íåå ñ ìåíüøåé ýíåðãèåé,
íå äîñòàòî÷íîé äëÿ åå ïðîáîÿ.

Âîçäåéñòâèå ëàçåðíîãî ïó÷êà ñî ñòîðîíû òîíêî-
ãî (ïîðÿäêà 20 ìêì) ïîëèìåðíîãî ïîêðûòèÿ õîòÿ è
îñëàáëÿåò ýíåðãèþ ëàçåðíîãî ïó÷êà, íî íå ñòîëü
çíà÷èòåëüíî. Ïàäàÿ íà íà ìåòàëëè÷åñêóþ ïëåíêó,
ëàçåðíûé ïó÷îê ïðèâîäèò ê åå èñïàðåíèþ, ïðî-
äóêòû êîòîðîãî âîçäåéñòâóþò íà òêàíåâóþ îñíîâó
ÝÂÒÈ, è ïðîæèãàåò åå.

Ïîëó÷åííûå îáðàçöû ÝÂÒÈ ñ ðÿäîì ïåðôîðè-
ðîâàííûõ îòâåðñòèé èñïûòûâàëèñü íà ðàçðûâ
(ñì. ðèñ. 4). Ïðî÷íîñòü äàííûõ îáðàçöîâ ïî÷òè íå
îòëè÷àëàñü îò ïðî÷íîñòè èñõîäíîãî ìàòåðèàëà, ÷òî
îáúÿñíÿåòñÿ òåì, ÷òî íà êðàÿõ îòâåðñòèé, ïîëó÷åí-
íûõ áåñêîíòàêòíî ëàçåðíûì èçëó÷åíèåì, íå îáðà-
çîâàëèñü ìèêðîòðåùèíû, êîòîðûå ÿâëÿþòñÿ ïðè÷è-
íîé ðàçðóøåíèÿ ìàòåðèàëà, ÷òî è ïðîèñõîäèò ïðè
ìåõàíè÷åñêèõ ïåðôîðàöèÿõ ÝÂÒÈ.

Ïðè âîçäåéñòâèè ëàçåðíîãî èìïóëüñà íà ÝÂÒÈ
â ïðîöåññå ôîðìèðîâàíèÿ ñêâîçíîãî îòâåðñòèÿ êðàÿ

Ïðî÷íîñòü, îòí. åä.

1 1

2

3



<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


