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Komnanua PINK - cneunanuct
B CBEPXC/IOKHbIX BaKyYMHbIX
NPUNOXKEHNAX



CeroaHa Komnanua PINK GmbH Vakuumtechnik,
ocHoBaHHas Opugpuxom MNuHk B 1986 ropy,
ABNAETCA MMPOBbLIM NIMAEPOM Ha PbIHKE
CBEPXBbICOKOBaKYYMHbIX TexHonorun (UHV),
OT/INYHO 3apeKoMeHAoBasa cebs bnarofapa
UCKNIOUYNTENTIbHOMY KaueCTBY Y TOUHOCTU.

Mo Kaxkayto KNMeHTCKY1o 3adavy KomnaHua
PINK GmbH Vakuumtechnik co3paet yHukanbHoe
pelueHue B BMAE MHHOBALMOHHOIo o6opypo-
BaHUA Unu cuctembl. bnarogapsa BbiCOKo-
KnaccHbIM pelueHmAam KomnaHua PINK ctana
nocTaBLUVKOM 060pyAOBaHMe AnA BeAyLLnX
ABTOPUTETHBIX MUPOBbIX KOMMNaHWIA 13 TaKNX
oTpacsneli pblHKa, Kak: NOyNpOBOAHNKY,
3N1eKTPOHHAA NPOMBbILLIEHHOCTb, ONTUYeCcKas
NPOMBbILUNEHHOCTb, MEANLIMHCKAA TEXHUKA,
3pOKOCMMYEeCcKasn NMPOMbILLIEHHOCTb, HayKa

nunccnenoBaHMA.

Lnpoknin ananasoH npopyKtoBown nnHenkn PINK
BKJIlOYaeT B ceba creumanbHoe BakyymHoe
TexHonormyeckoe o6opyaoBaHue, HauMHas ot
NINHEWHbIX YCKopuTenen yactuy, npubopos
WOHHO-/Ty4YeBoOI Tepanum, 06opyaoBaHna ana
NpeLn3nNoOHHOro HaHeCeHA HaHOMOKPbITUN,
YCTaHOBOK AJ1A TeYenCKaHusA, 1, 3aKaHuMBas,
cMcTtemamu A4S BaKyyMHOM Nanku, nevyamu, a Tak
e CTaHJapTHbIMW BaKyyMHbIMU KOMMOHEHTaMU.

lpynna PINK Bkniouaet He Tonbko PINK GmbH
Vakuumtechnik, Ho Takxe 1 PINK GmbH
Thermosysteme. bnarogaps HenpepbIBHOMY
ynyuLleHNo NPOAYKTOB 1 NOCNeAoBaTeNIbHOMY
MoBbILLEHWIO KayecTBa paboTbl C KnveHTamm obe
KOMMaHUW BbIPOCN B CTabUNbHbIE U yCMeLlHble
npeanpuatua. LUtat cotTpyaHnkos obemx
KOMMAHWI, Ha CeroaHs, HacunTbiBaeT 6osnee 300
yenosek.



MpoAayKTbl cneunanbHO pa3paboTaHHble COBMECTHO U
nop 3agayn TeXHONIOrM4yecKnx nugepos

B rpynny komnaHui PINK BxogaT ABe KomnaHuu:

PINK GmbH Vakuumtechnik

e CneuuanbHble, CO34aHHble Nog 3agavy
Mosib30BaTess, BaKyyMHbIe YCTAHOBKM U
cUCTeMbI (yCKOpUTENbHAs TEXHIKA,
a3POKOCMUYECKAsA MPOMbILLIEHHOCTb,
060pyaOBaHMNe ANA reIMeBOro TeYencKaHus,
MeJuLMHCKOe 06opyaoBaHmMe U T.4.)

PINK GmbH Thermosysteme

* CucTembl 419 BaKyyMHO Naniku

® [1nasmeHHble YyCTaHOBKMN HI3KOrO aBfieHuna
Ana 06paboTKM NoBepxHOCTEN

® YCTaHOBKM U CUCTEMbI A1 CYLIKM MaTepranos

1 nsgenun

MpoussodcmeeHHoe u ogpucHoe 30aHus PINK GmbH Vakuumtechnik.

PINK npeanaraet pelueHune 3agay KnmeHTa

"nog Kntou": oT KOHCYnbTaumMm, MOAroToBKa

1 NAIaHNPOBaHUE NPOEKTA, C NOCeAyOWNM
NPOEeKTUPOBAHMEM, NPOU3BOACTBOM, MOCTABKOW,
cbopKoli, BBOAOM B 3KCMNyaTaLuio, obyuyeHnem n
HaZeXHbIM NOCNenpPOAaKHbIM 06CNYKUBaHNEM.

TexHnuecKkoe 3agaHue KNMeHTa, noaBepraerca
TLaTeNbHOMY aHanu3y, 3atem paspabaTtbiBaeTca
COOTBETCTBYIOLWMI NPOAYKT, CNOCOGHBI peLnTb
npobnemy KnveHTa. Bce TexHuyeckme pelueHns
oT Komnanum PINK co3gaHbl ¢ yyeTom makcu-
ManbHOWN HAaAEXHOCTW, MPOVN3BOAUTENBHOCTMH,
30 PEKTUBHOIO MCMONb30BAHMA U ONTUMaNIbHOW
SKOHOMUW PeCypCoB B NpoLecce NPon3BOACTBa.
WHTerpanbHas cTpaTerus Kauectsa obecneuu-
BaeTCA NyTeM UCMONTHEHMA U JOKYMEHTMPOBAHMWA
BCEX CTaAU NpoeKTa B COOTBETCTBUMN CO
ctaHgapTtom DIN EN ISO 9001: 2008.

Komnanua PINK yaensaet 6onbluoe BHUMaHue
KauyecTBy, TMOKOCTIN PaboTbl C KNMEHTaMK 1
NMOCTOAHHOMY POCTY. Mbl MHBECTVPYeM B HOBell-
LUVie TEXHONOrMm NPON3BOACTBA U MOCTOAHHO
rnoBblllaeM KBanurKaLuio nepcoHana nytem
nposeAeHnA TPEHNHIOB 1 06yYeHusA, 3TO
rnossossAeT Hawel KomnaHnm nogaepxusatb
CTaTyC B KayecTBe NAepa pbiHKa 1 paclumpuTb
HaLLX BO3MOXXHOCTMU.

It all started with flanges. Initially producing high-precision
components for the vacuum technology sector, PINK has
evolved in the course of three decades into one of the
leading producers of complex UHV systems.



CBepXBbICOKOBAaKYyMHble TeXHONornm
ANA NeYeHns N ANarHOCTUKN

bonbwum wazom enepeo 015
MeOUYUHbI A8/1emCA Npeyu3uoHHoe
06s1y4eHuUe paKosbixX K/iemok npu
8030elicmauUU UOHHO20 NY4Kad,
(®omo: KnuHuka letidenbbepackozo
YHugepcumema)

C 60/bLLIMM OMBbITOM B TEXHONOTUSAX YCKOPU-
Tenen yactuy, KomnaHua PINK npounssogut
UHV-KomMnoHeHTbl 4nA BeJyLwmux MUpOBbIX
MeNLMHCKNX U HayYHO-NCCNeaoBaTeIbCKNX
LEHTPOB.

[uanasoH o6opyaoBaHua gis yckoputenen
BKJIIOYAET B ce6a Kak, ANMNOJbHble,
KBaAPYNOJbHbIE N reKCanosibHble Kamepbl 1
JNArHOCTUYECKNX CUCTEMBI, TaK U CTaHLIK

IH-cTpyKTYp.

[na cuctembl MOHHO-MYYKOBOW Tepanuu B
lengenbbeprckon yH1BepcUTeTCKON KNMHMKK
(HIT) KomnaHus PINK npowrissena 6onbLuyto yacTb
yCKOpUTens, BK/loUaa Ny4yKoBYIo Kamepy KonbLa
1 CTaHUMIO BCTPeYHO-WTbipeBon H-noneson
CTPYKTYpbI.

"PINK - nnoHep B co3aaHnm CBEPXBbICOKO-

BaKYYMHbIX CCTEMAX ANA yCKopuTenem

MOHHO-MYYKOBOW Tepanun paka.'

[laHHOe TepaneBTUYeCKOe NnoapasaerneHme

ABNAETCA NepBbiM B CBOEM poAe B EBpone.

3pecb 3n10KayecTBeHHble onyxonum MmoryT nog-
BepraTtbCA BbICOKOTOHYHOMY O6J1y‘4€HVIK) TAXeNbiMn
NOHaMn nnn NpoToOHaMW. Bpamarow,mﬁcn
I'IyHKOBbII7I TPAKT B 3TOM neyebHOM LeHTpe
ABNAETCA YHNKabHbIM B Mmpe.

B lenpenbbeprckoi yHMBepcMTeTCKON KNUHMKIK
6bina fOCTUrHYTa 1 BecnpeLefeHTHasA TOUHOCTb
B TpeXmepHoM obnyyeHune onyxoneii. Hapsagy

C 3TVMM UCMOSNb30BaNCA CNeLUabHbIN MeTof,
06nyyeHus, N3BECTHBIN, Kak TEXHMKa PacTPOBbIii
CKaHMPOBaHWA C MOAYNNPOBaHMEM MO
WHTEHCUBHOCTM.

To4YHOCMb CKOPOCMU U MOYHOCMb NYYKA Yacmuy
ynpasnswomcsa ¢ NOMOWbI0 CMAHYUU 8CMPeYHO-
wmelpesoli H-nonegoli cmpykmypebl, npouzsedeHHoU
PINK 05151 8bicoKOonpeyu3uoHH020 061y4eHus onyxosnel
Ha MeOUYUHCKOM ycKkopumerie.




M320moeieHHbIl No 3aKasy 80/IHOB00 CO CBEPXMOHKUM
nyyKom o4yepyuBaem KOHMypul onyxosu - 6osee noxoxeti
Ha nepyamky, komopas obnezaem pyky. Obnyyaemca
moJsbKo 06Bem onyxosu.
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Bud 8Hympu 8akyymHoU Kamepsl 8 npouecce MazHempoHHO20 pacnblLIumMerns.
OO0HOBpeMeHHO Mo2ym NOKpPbIBAMbCA Yemolpe NOO0XKKU duamempom 150 mm.

CrewyasnbHble MOKPbITUA, AOIKHbI YAOBNETBOPATb
TpeboBaHVAM NpeaesibHO BO3MOXKHOWM TOUHOCTH
1 MOTYT 6bITb MOMYYeHbI TONIbKO B YC/TOBUAX
CBEPXBbICOKOTO BaKyyma.

OCHOBbIBaACb Ha 3HaUMTENbHOM OMbITe B 0651acTn
UHV-TtexHukn, Komnanusa PINK pa3pabaTbiBaeT

1 NPOM3BOANT B UHAMBUAYANIbHOM NCMONHEHNN
CMCTeMbI ANA HAHeCeHMA NOKPbITWIA, KOTOpble
cpefmn NpoYyero Halav NPYMeHeHne B CO3AaHuN
HOBeLWMX MaTePMasioB B la3epHoON GU3NKN.

CneKTp pacnpoCcTpaHAETCA OT MOAYSA MarHeTPOH-
HOro pacrbifieHns, paboTaloLwero No NPUHLMNY
KaTOAHOW aTOMU3aUnK pacnblIAeMbIX S1eKTPO-
0B K MOAYNbHbIM CUCTEMaM, OCHALLEHHbIM
MUMMyNbCHO-Na3epHoro ocaxaeHus (PLD) n
nCnonb3yeTca AnsA NPoOn3BOACTBO U aHanu3
CBEPXTOHKMX MIIEHOK, TaKUX Kak KynpaTtHble
CBEPXMNPOBOAHMKM, CTONCTbIE MaHraHaTbl,
reTepoanuTakcmanbHble TMOpULHble CTPYKTYP
N MeTanInyecKne TOHKME NMNeHOoKN.

ModynbHbili UHV 6510K: uMnynbcHO-1a3epHAs
cucmema ocaxoeHus 0/18 npou3soocmaa u
aHAIu3 C8ePXMOHKUX NJIEHOK.




Cuctembl AnA BbICOKOTOUYHbIX NOKPbITUN

B UHV ycnoBuax

KnacmepHas cucmema HaneineHus 0718 npou3goocmsa
PpeHM2eHOBCKUX 3epKas

Mpou3600cmeo peHM2eHOBCKUX 3epKaJI CO CBEPXHU3KUM
pacceusaHuem: mexHonozuyeckas UHV kamepa knacmepHoz20
Mo0ysa PINK c umMnyneCHbIM 1a3epHbIM HanbiieHuem. B 0aHHoU
cucmeme mMo2ym co30a8ambCs MHO20C/10UHbIe NJ1eHKU C
upe38b14aliHO HU3KOU WepoX08amocmbio, COCMAsA Uy
npumepHo 00Hy decamyto HaHomempa. (Ha pomo: ycmaHoeka
8 OpayHzopeposckom yHuUBepcumeme)

"Ype3BblYaHO TOHKME
M/IEHKN BbICOKOM YNCTOTbI
MOTYT ObITb MONTyYeHbI
TONIbKO NPU CBEPXBbICOKOM
BaKyyme.'



Jns onpedeneHus popmel 3/1eMeHMApPHbIX
yacmuy ucnonb3yemcs chepudeckas kamepa
uzeomoeneHHas PINK ouamempom 650 mm ¢ 230
CF ¢pnanyamu DN 40.

"MexKayHapoaHble HayUHO-
nccnenoBaTeNnbCKMe NHCTUTYTDI,

paboTaloLme ¢ yckoputenamm
3/IEMEHTaPHbIX YaCTUL, ¥ NIOHOB AOBEPAIOT
BbICOKOTOYHbIM KOMMNOHeHTaM oT KomnaHum PINK!"

UHV-kamepa, ucnons3yemas 015 UCMOYHUKO8
CUHXPOMPOHHO20 U3J/TyHeHUs.
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UHV cucrembl gnsa yckopurtenen yacTuuy

PaboTa coBpeMeHHbIX yCKopuTeneid YacTuL,
Tpebyet UHV ycnosuii, KoTopble B CBOIO ouepefb
MOHO NONYYNTb TONbKO NPUMEHAA KOMMNOHEHTbI
HaMBbICLLEro KauecTBa, TOYHOCTM U YACTOTHI.

KomnaHwus PINK rmeeT 6051bLLOI ONbIT B 3TOW
obnacTu n yxe paspabotana v U3rotosuna
MHorouncneHHble cnctembl UHV gna yckoputenein
YyacTumy, Hanpumep, ANA 3NeKTPOHHOIo
HakonuTenbHoro konbua BESSY Il ueHTpa
lenbmronbua B bepnuHe (HZB), ans EBponenckoro

LieHTpa CMHXPOTPOHHOrO n3nyyeHus (ESRF), a
Takxe ana DESY, GSI v PSI.

30aHue ESRF & [peHobs1e: egaponeli-
CKUl UeHMp CUHXPOMPOHHO20
U3J1y4eHuUs, MHO20HAYUOHA1bHbIU
uccnedosamensckuli uHCmMumym,
pabomatouwjuli ¢ kpynHetiwel 8
Espone ycmaHogKoU no ucciedo-
8AHUIO C CUHXPOMPOHHO20
U3JTyYeHUs.

B amol cucmeme 0715 u3bupamesibHO20 OMKJ/IOHEHUSA
CUHXpOMPOHHO20 u3sy4eHua PINKomeeuaem 3a
Dpe2ynuposKy 3epKasi c meep0omesibHbIMU d/1eMeHmamu
(mo ecms 6e3 d8uxywuxca yacmed).

Komnanusa PINK BbinyckaeT oTgenbHble KOMMo-
HEHTbl 1 BaKYYMHble KaMepbl 13 HeprKaBetoLlel
CTanu, alloMUHNA, MOHENb-MeTasa U Pa3NINYHbIX
cneumanbHbiX MaTepuanos. Mbl Tak»Ke COTPYAHU-
YyaeM C M3BECTHbIMW MPON3BOAUTENAMMN KEPAMUKN
1 NPOU3BOAUTENAMN TaKNX U3LENNI, KaK
6ydepHble Kamepbl, U30NALUMOHHbIE KOMMOHEHTbI
U T. A., UCMONIb3yeM crielmanbHble MeToapbl
coeflVHEHUSA, TaKMe KakK BaKyyMHas naika u
3/1eKTPOHHO-/y4YeBas cBapKa.

[lna obecneyeHnsa KayecTBa NPOV3BOANMBIX
UHV-KOMNOHEHTOB nmeeTcA cneumanbHas
NOJSTHOCTbIO 6e3MaciAHan (Ha BCeX CTagusax)
BaKyyMHas OTKauyHas CMCTeMa C NPOrpeBatoLLm
ob6opyanoBaHmeM. Takum 06pa3om, HalKM
3aKa3yrKam Mbl MOXKEM MPeanoKuTb
NpUeMoYHbIe UCMbITaHUA Ha HalleM 3aBoae,
no3BoNALMe JeTEKTUPOBaATb KOHEUHOE
[OCTUTHYTOE JaBNEeHUA, CKOPOCTb HaTeKaHuA,
CKOPOCTM ferasaumm, COCTaB OCTaTOYHbIX ra30B.

i

Cucmema usmepeHus 8akyyma 0/15 hyHOAMeHMAbHbIX
uccnedosaHull (ckopocme HamekaHus <102 mb6ap*n/ c),
KpOMe 8ce20 hpoyezo, umeem 2-KpamHoe ougpepeH-
yuaneHoe 8aKyymMuposaHue 8paaojuxcs coeduHeHuUl
DN 160 CF u DN 500 COF u cucmemy usmepeHus
nosoxeHus (yenosas moyHocme 0,001°), npusooumas 8
delicmeue wazosbim 08uzamesem (CKOpocms 8pawyeHus
~ 0,5 06/MUH).

M
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BbiCOKOBaKyyMHbIe neun ANA BbiICOKOTEMMNepaTypHoOu
namkuy ¢ MakKCMMasibHON TOYHOCTbIO

Ona nuHenHoro yckoputena FEL (LWBenuapus)
WHctnTyTa Mona Leppepa (PSI), Komnanusa PINK
paspaboTana, NOCTPOUS 1 NMOCTaBII BaKyyMHYIO
neyb ANA BbICOKOTEMMepaTypHOM Nanku.
Wcnonb3ya sty cuctemy, yaanocb C BbICOKOMN
TOYHOCTbIO CNaATb 104 KynynApHbIX dN1emMeHTa
YCKOPUTENIbHOW CTPYKTYPbl U3 CBEPXUYNCTON
mMegu. Kaxkgasa ns asTnx CTpyKTyp COCTOUT 13

113 noganemMeHTOB, MO3TOMY B 06LLeM 6binn
coefunHeHbl 11 752 pnetanen obLwen ANMHHON
60nee 300 M 1 C MOTPELLUHOCTBIO NPaKTNYeCKn

paBHOW Hy”IO.

Bud sHympu sbicokomemnepamypHoU 8aKyyMHO-NAAIbHOU cucmemsl, pa3pabomaHHoU, KaKk
8aKyyMHAs neyb ¢ X0/100HOU pemopmol (BHeWHUe CMeHKU neyu UMelom KOHCMPYKYUIo py6awku,
no KomopoU YupKyaupyem oxaaxoaruds Xuokocme). [ina docmuxxeHus memnepamypel
mexHosoeu4ecko20 npoyecca 0o 1200 ° C kamepa neyu ocHawjeHa 0essimeio 0602pesaembimu
CONpoMuB/IeHUSMU 30H 8 8UOe UHOUBUOYAIbHO KOHMPOIUPYeMbIX padudyUuOHHbIX Ha2peaamesibHbixX
3/1eMeHmMo8 U3 MonubOeHad. Beicokuli 8akyym eeHepupyemcsa noHocmeoto 6eamaciaHol cucmemod.

MegHble 311eMeHTbl COBMECTHO 06pasyioT
NOJIOCTb CO CJIOXKHOW reoMeTpuen, B KOTOPOM
PaaroBOJIHbI C YacTOTON 6 MNpA. KonebaHui B
ceKkyHAy 6yayT yCKOPATb My4YOK 3N1EKTPOHOB 10
cKopocTy, 6NIM3KoI K CKOpoCTU cBeTa. Tpebyemas
TOYHOCTb CMAAHHBIX TAaKNM 06Pa30M coefnHEHNI
ABNSETCA NCKNIOUNTENIBHO KPUTUUYHBIM GpakTopoM,
TaK KaK fake MUKPO BbIMYKNOCTb NPUMNOA MOXeET
BbI3BaTb HeMpeAHamepeHHbIN pas3pag.

BakyymHas naaneHas neus 01 FEL (Llseliyapus)
8bicomoUi 6 M 8bINOJIHEHd, 8 OCHOBHOM, U3 Hepxxaseroujeli
cmanu. unuHdpuyeckas kamepa neyu Moxem 6bimeo
NOOHAMA U, C OMKPbIMbIM KOJINAKOM, coOCmassisem
8bicomy noumu 9 Mempos. 3ma cneyuasnbHas
KOHCMPYKYUs N0380/15em npou3gooums 8aKyyMHYHO
natiky epmuKaabHO 6CMAsieHHOU 320Mo8Ku
duamempom 00 800 Mm u 8bicomoti 00 2700 MM, € 8ecom
caoku 0o 1000 ke.




HoBbIi MeXXayHapOAHbIN YCKOPUTENbHDBIN LEeHTP
FAIR, 0avH 13 KpynHenwmx nccneaoBaTebCkmx
NpoeKToB B M1pe, byaeT noctpoeH B GSI B
TeyeHune cnepyoLX HECKOJIbKIX NET. TOT NPOEeKT
Mo3BONUT NPOBECTU pAA becnpeLieAeHTHbIN
3KCMEePUMEHTOB, OT KOTOPbIX GPU3NKNM CO BCEro
MMpa HafelTCA MNONYyYUTb HOBOE NOHUMaHKe
CTPYKTYpbl MaTepun 1 38ontoLmmn BceneHHomn:

ot bornbLuoro B3pbiBa 40 HACTOALLErO BPEMEHMU.

Llenbto FAIR aBnAeTcA co3gaHme aHTUNPOTOHHbIX
1 NOHHbIX NMYYKOB C paHee HeOCTVXKUMOIA
WHTEHCMBHOCTbIO U KauecTBOM. [TONHOCTbIO
3aBepLueHHbI FAIR 6yaeT coctoATb U3 BOCbMM
KOJIbLIEBbIX KOMNafepoB C OKPYKHOCTbIO 1O
1100 MeTpOB, ABYX IMHENHbIX yCKOpUTENen n
NpYMepHO 3,5 KNIOMETPOB MYYKOBbIX KaMep AnA

TPaHCNOPTUPOBKN MYYKOB MeXAy YCTaHOBKaMW.

SrnemeHmMaApHble 4acmuybi
OMKJIOHAIOMCA NO KPY208bIM
mpaekmopusam pebpucmoti

[na FAIR KomnaHua PINK noctpowun ewie ogHy

BblCOKOBAKYyyMHYIO Nneyb, a TakXKe nposognt nyykoeol Kamepsl (npousgedeHHOU
paboTbl MO Naiike, HEO6XOANMbIE ANIA NPOeKTa PINK), c akmusHbim oxnaxoeHuem
JKUOKUM 2e/TueM.

Ha cobcTBeHHOM npowunseogcTee FAIR.
MakcumanbHble pasmepbl 3aroToBKU: AnameTp
400 mm X BbicoTa 3500 mm.

B 3Tnx npoueccax nanku pebpa u GnaHubl
COeAVHATCA C Ype3BblYaiHO TOHKOCTEHHOW, HO
OYeHb ANNHHOM MYYKOBOWN Kamepoi (TonwmHa
cTeHKu 0,3 MM) AnA ee CTPYKTYPHOrO yKpenieHnsa
N MeXaHMYeCKoro ynpoyHeHus. Pesynstatom
6yneT Tpebyemas 1 Ype3BblUYaHO Nerkas
KOHCTPYKLMA NYYKOBOW CUCTEMbI, B KOTOPOW
6ynyT peann3oBaHbl YCIOBUA, HEOOXOAMMblE

OnA paHee He NPOBOAVMbIX SKCMEPVUMEHTOB C
Yyactuuamm.

"B BblcOKOBaKyyMHbIX neyax PINK
MNPOUCXOAMNT NanKa cneumasnbHbIX MeTannoB
C BbICOKOW TOYHOCTbIO AN1A NONyYeHUA
CTPYKTYp ANA yckoputenen.'
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Cuctembl XKn3HeobecneyeHus ana

Bud u3 kocmoca Ha Mex0yHapoOHyYo KOCMUYeCKyro CMAHyuto Ha ¢poHe 3emsu. PAOOM ¢ UeHmMpanbHuIM MOOyiem
(nokpsim 30/10mom) Haxodumcs esponelickas kocmuyeckas nabopamopus Columbus. Komnarus PINK seinyckaem
MHo204UCIeHHble cucmembl 0519 Columbus, Hekomopeble U3 KOMOopbIX yxe YCMAaHos e s, 8knoyas 400 mempos
Ppas/uYyHbIX Mazucmparel U KaHan08 duamempom om ¥ "0o 2" [pucmolko8aHHeIU MOOYsTb (Ha nepedHeM nidHe 8HU3Y) -
3mo ATV kocmuyeckuti mpaHcnopmHeili kopabse, 0715 komopozo PINK npouseen passiuyHble KOMNOHeHMbI.

"bnarogapa ACLS (HOBOW aBTOHOMHOM CUCTeME
XunsHeobecneueHna MKC), noBbilwaeTcA TPAHCNOPTHAA
éMKOCTb KOCMMYECKMX rPYy30BUKOB, B ClieCTBME
CHVXKeHMA NOTPebHOCTN JOCTaBNAEMON BOAbI,
npumepHo, Ha 1000 kr/roa."



Cucrembl pereHepaunm Boabl, KNCNOPOAA, YINeKNCnoro
rasa B Kocmmnyeckom naboparopumn COLUMBUS

Ina ACLS (HoBOI aBTOHOMHOW CUCTEME »KN3HEe-
obecneueHus MKC), kotopyto Airbus Defense &
Space co3paeT Ana KOCMNYECKON nccneno-
BaTenbckol nabopatopun Columbus, KomnaHus
PINK nsrotaBnvBaet pAag BaXHeNLWMX CUCTEM U
KOMTMOHEHTOB.

MmaBHbIM NpefgHa3HavyeHnem cuctembl ACLS Ha
eBPONeNCKON NccefoBaTenbCkomn CTaHLMm
MKC aBnsatotca ynaneHne CO, n3 Bo3gyxa
KabuWHbI, reHepauys KACopoaa 13 BoAbl MyTem
3M1eKTPONKM3a, U NoNyYeHne BOAbI MO peakuum
Bogopoga c CO,.

CrcTema coCTouT U3 LWeCTV MoAyIeit Ha3blBaeMbiX
cekuymamn. [ina cekumm 4 - MOAyna pereHepaummn

CO,, KomnaHusa PINK npoussoaunT, Kpome npouyero,
cneumanbHbll TeNNO0OMEHHWK, KOTOPbIN co3aaeT
dur3nyeckre ycnosua Ans NpoLeccoB XMMUYeCKo-
ro pasfenexusa n nocnegyouen peresepauun CO,.

Smom mennoobmeHHUK Clyxum mecmosou
MoOes1blo menio0bMeHHUKA, Komopbili no30Hee
6ydem ucnonb3o8amscs 8 Modysie 0ns pezeHepayuu CO,.

CeKumsA 6 - MofyNb-3/1eKTPONN3ep ANa cnHTesa/
reHepauun Kncnopopga, 6oin npoviseegeH Kom-
naHveii PINK "nog kntou', rotoBbI AnA yCTaHOBKY
B KOMMJIEKTE CO BCEMM 3MIEKTPUYECKUMU 1 MeXa-
HUYECKNMMN COeAVHEHUAMN 1 TPybonpoBoaamy.

WHTerpauumsa, TectTpoBaHvie 1 BeprudrKauma
uHxeHepHoro mogynsa (EM) n mopyna noneta
(FM) 6yayT BbINOAHATLCA BMeCTe € 3aka3uMKoMm B
UMCTbIX NOMelleHnAX Ha 3aBoae KomnaHum PINK.

Jlabopamopuu
Columbus; 8ud

u3Hympu ¢
MOOY/TbHbIMU
cucmemamu ons
Hay4HbIX
uccnedosaHuli

u cucmemou
JKU3HeobecneyeHus.
(Puc. Esponetickoeo
KOCMUYeCKo20
azeHmcmaa)
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UccnepoBaHune MaTepunanoB B KOCMoOcCe

Cuctembl gna 6ecTurenbHbIX NPOLECCOB
nNaBfieHVNA B HEBECOMOCTMN

[Ina Nlabopatopum MaTepuanosegenusi (MSL)

B EBponelickoi kocmuyeckol nabopaTtopum
Columbus, KomnaHus PINK co3gana Snektpo-
MarHuTHbI nesutatop (EML), B pamkax peanu-
3aumu cybnogpaaa ana Airbus Defense & Space.
Ha 3Toi1 cnucteme npoBoAATCA SKCNEPUMEHTDI
Mo CO3[aHMI0 HOBbIX MaTepUasnoB B YCIOBUAX
HEeBECOMOCTMW.

HoBble meTannmyeckme crnnasbl 1 nonynpoBo-
AHWKN, B OCHOBHOM, NOJTy4aloT NjiaBneHnem.

Mogynb PINK no3sonsaeT npoBoauTb 6ecturenbHoe

cnnaBneHne KOMMNOHEHTOB NyTeM NMJlaBaHUA
noAroToBNEeHHbIX o6pa3uoa mMaTtepunan B Ux
KNOKOM COCTOAHUM B SJTIEKTPOMArHUTHOM none
B yCnoBuax nesutayunn.

Taknm 06pa3om, MOXKHO UCKNIOUUTL MPOGIeMbl,
CBA3aHHble C BO3AENCTBMEM 3EMHON rPaBu-
Tauuen, N NoNyUYnTb HOBblE AaHHble, B YaCTHOCTU,
no ycnosuam obpasoBaHua TBepaoii dpasbl, No
XapakTepy 06pa30BaBLIENCA MUKPOCTPYKTYPbI
maTepuana, GU3nMUeCKM XapaKkTeprucTUKam
HOBbIX MeTaNINYECKNX COeJUHEHNI B XOfe
npoBeAeHHON TepMUYeCKoin 06paboTKu.

Paboma no c6opke ceepx8bICOKOBAKYYMHOU Kamepbl 8
uccnedosamesibckom modysne EML (3nekmpomazHumHom
negumamope) 8 yucmom nomewjeHuu PINK
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OpnHOWM 13 CNOXKHbIX 3afay, peLleHHbIX KomnaHuen
PINK cTano co3gaHue BbICOKOTOYHOrO NprBOAa ANA
nepeHoca nNpob 1 cucTemMbl 3arpy3Kun/pasrpysKu,
KOTOpble B 3TOM 3KCMEepPYMEHTasIbHOM mMmoayne
paboTaloT B yCNIOBUAX CBEPXBBICOKOIO BaKyyma.

B HeKkoTOpbIX ClyYasax KOMMOHEHTbI MOAYNA
[OJPKHbI BbIAEPK1BaTb TemnepaTypbl 4o 2000°C.

Cemuameie syeliku, cOeslaHHble C NpUMeHeHUeM 371eKMPOHHO-/Ty4esol c8apku
CneyuasnbHuIX Memasnios, u32omosseHel Ha 3agooe PINK ons yoepxusaHus
06pasyos. B smux cemuameix a4yelikax o6pasusl Mamepuana ukcupyromca
80 8peMs KCNepUMeHMOo8 8 HeBeCOMOCMU, d 3dMeM 8 HUX Xe, Noc/ie
mepmoobpabomku, 8038palyarOMcs Ha 3emsio.




PacnnasnetHsle onbimHsle 06pasybl nNpuobpemarom 8 31eKmpomMazHUMHOM NoJie 8 He8eCOMOCMU UAeasbHyI0
chepudeckyto hopmy. 3mo ype3selyatiHo yseaudusaem moyHocme usmepeHud.

"WccnepoBatenbCKnini MOgy b SNeKTPOMarHUTHOMN
nesutaunm PINK no3sonaeT npoBoAnTb SKCNEPUMEHTbI,
KOTOpble HEBO3MOXHbl B YCIIOBUAX 3€MHOM rpaBuTalmun.’

3ma pomopHas cucmema ¢ pasauyHeIMU 06pasyamu,
u32omoesieHHas Ha 3asooe PINK, 0515 skcnepumeHmos no
n/iagieHuro 8 HEBECOMOCMU, OMNPABUMbCA HA KOCMU-
ueckom epy3osuke Ha MKC 8 nabopamoputo Columbus,

a nocsie 3KcnepuMeHmMos 8epHemcs Ha 3emio.

17









PiNK

PINK GmbH
Vakuumtechnik

Gyula-Horn-Str. 20
97877 Wertheim
Germany

T +49(0)9342 872-0
F +49(0) 9342 872-111
info@pink-vak.de
www.pink-vak.de

Millab

127247, MockBa,
Omuntposckoe w., a. 100, cTp. 2,
BusHec-LeHTp «North Hause»
T/®: +7 (495) 933-71-47/48
info@millab.ru

www.millab.ru



