
Mě̌reńı proudu plynu

I = Sp [Pa m3s−1]

I = G(p2 − p1)

• Pomoćı pr̊utokoměru (plovákový, elektronický)

• Pomoćı prvku se známou vakuovou vodivost́ı

• Pomoćı kalibrované byrety a pracovńı kapaliny
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Plynová byreta

J. Groszkowski: Technika vysokého vakua, SNTL, Praha 1981
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J.Král: Cvičeńı z vakuové techniky, ČVUT Praha 1996
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L. Pátý: Fyzika ńızkých tlak̊u, Academia, Praha 1968
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Mě̌reńı pomoćı vodivosti

I = G(p1 − p2)

J. Groszkowski: Technika vysokého vakua, SNTL, Praha 1981
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S.Ďad’o, L.Bejček, A. Platil: Mě̌reńı pr̊utoku a výšky hladiny, Ben, Praha 2005
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Vakuové tuky a tmely

Druh materiálu užit́ı max T [◦C] Pp [Pa] p̌ri 25 ◦C

maz L zábrus 30 10−5 − 10−7

maz M zábrus 30 10−3 − 10−5

maz N kohout 30 10−4 − 10−5

maz T zábrus 110 10−5

tmel Picein spoje 60 10−2 − 10−3

Vakuová hygiena
Čistota povrchů, odmašt’ováńı, vyčǐstěných d́ıl̊u se dotykat pouze v
rukavićıch.
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Rozebiratelné spoje

• ISO-KF (NW) - 10, 16, 25, 40, 50

• ISO-K - 63, 80, 100, 160, 200, 250, ...

• CF - 16, 25, 40, ... , 350
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ISO-KF

firemńı materiály firmy Pfeiffer
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ISO-K

firemńı materiály firmy Pfeiffer
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CF

firemńı materiály firmy Pfeiffer
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A. Roth: Vacuum technology, Elsevier, 1990
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těsněńı min. tep. [◦C] max. tep. [◦C]

elastomer

FKM -15 150

NBR -25 120

silikon -55 200

kov

Cu -196 200

Cu + Ag -196 450
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Mechanické vlastnosti

A.
Roth: Vacuum technology, Elsevier, 1990
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Válec, D1 ∼ D = 25 cm, T = 20 ◦C

h[mm] h1[mm] δ[mm]

Cu 3 5 0,33
Al 3,6 6,76 0,12

nerezová ocel 2,4 2,81 0,93
tvrdé sklo 3,6 15,6 0,13

teflon 20,8 17,9 1,88
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Vakuové komory

• sklo

• nerezová ocel

• dural

• ...
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Vakuové ventily
Děleńı podle r̊uzných principů
Podle funkčnosti

• oddělovaćı

• napouštěćı

• zavzdušňovaćı

• omezeńı čerpaćı rychlosti

Ovladáńı

• ručńı

• pneumatický

• elektromagnetický

Oblast použit́ı

• hrubé vakuum

• HV vakuum

• UHV, XHV vakuum
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J. Groszkowski: Technika vysokého vakua, SNTL, Praha 1981
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J. Groszkowski: Technika vysokého vakua, SNTL, Praha 1981
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A. Roth: Vacuum technology, Elsevier, 1990
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A. Roth: Vacuum technology, Elsevier, 1990
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A. Roth: Vacuum technology, Elsevier, 1990

Vakuová fyzika 1 22 / 42



A. Roth: Vacuum technology, Elsevier, 1990
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Jehlový ventil

J. Groszkowski: Technika vysokého vakua, SNTL, Praha 1981
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Deskový ventil

F.OHanlon: A Users Gaude to Vacuum Technology, Wiley (2003)
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• deskové ventily - p̌ri otev́ıráńı dif.tlak menš́ı než ∼ 30 hPa

• ventily s kovovým těsněńım - omezený počet cykl̊u

• jehlové ventily - nedotahovat silou

• zábrusové ventily - dob̌re namazat
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Elektrické pr̊uchodky

Vakuum v rozsahu tlak̊u 1 – 5000 Pa je velmi špatný elektrický izolant.
Pr̊uchodky vyb́ıráme podle:

• napět́ı

• proudu

• frekvence
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J. Groszkowski: Technika vysokého vakua, SNTL, Praha 1981
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J. Groszkowski: Technika vysokého vakua, SNTL, Praha 1981
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Přenos rotace do vakua

A. Roth: Vacuum technology, Elsevier, 1990
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Ferro-kapaliny

en.wikipedia.org/wiki/Ferrofluid www.ferrotec.com
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Rotace - ferro kapaliny

F.OHanlon: A Users Gaude to Vacuum Technology, Wiley (2003)
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Load lock

firemńı materiály firmy Caburn MDC
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Výroba solárńıch článk̊u

F.OHanlon: A Users Gaude to Vacuum Technology, Wiley (2003)
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Pokoveńı skel

F.OHanlon: A Users Gaude to Vacuum Technology, Wiley (2003)
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Si - substráty

F.OHanlon: A Users Gaude to Vacuum Technology, Wiley (2003)

Vakuová fyzika 1 36 / 42



Schémata
Vakuové značky norma DIN 28401

vývěva - obecný symbol membránová vývěva turbomolekulárńı vývěva

difuzńı vývěva Rootsova vývěva Scroll vývěva
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rotačńı lopatková vývěva ṕıstová vývěva vodokružńı vývěva

sublimačńı vývěva pr̊utokoměr manometr
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rozeb́ıratelný spoj flexibilńı spoj vymrazovačka

vakuová komora ventil - obecný symbol deskový ventil
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ventil ovládaný ručně pneumatický ventil elektromagnetický ventil
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Navazuj́ıćı p̌rednášky:

Vakuová fyzika 2 - F6450

• Vázané plyny

• Sorpčńı vývěvy
• kryogenńı
• zeolitové
• sublimačńı
• iontové
• vypǎrované getry
• nevypǎrované getry – NEG

• Mě̌reńı ve vakuové fyzice
• mě̌reńı proudu plynu
• mě̌reńı tenze par plynu

• Konstrukčńı prvky vakuových zǎŕızeńı - vhodné materiály, spoje,...
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Praktikum z vakuové fyziky - F7541

1. Mě̌reńı vodivosti vakuových spoj̊u

2. Kalibrace Piraniho manometru

3. Graduace Peningova manometru

4. Mě̌reńı parciálńıch tlak̊u

5. Mě̌reńı čerpaćı rychlosti metodou konstantńıho tlaku

6. Napǎrováńı tenkých kovových vrstev

7. Kalibrace ionizačńıho manometru se žhavenou katodou

8. Čerpaćı efekt molekulového śıta

9. Mě̌reńı čerpaćı rychlosti turbomolekulárńı vývěvy

10. Seznámeńı s iontovou vývěvou
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