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2.

2.

2

(2]

6

leak testing
s

atmospheric pressure

°

) atmosphere (standard)

,760mm

absolute pressure

gage pressure

o

pressure difference

partial pressure

101 325Pa,

IDIN
1
7 ,kPa
( 101kPa)
21 (0.21X101=)21
78 (0. 78X101=)79
1 ,101
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% .kPa
3700m( 64kPa)
21 (0.21X64=)13
78 (0. 78 X64=)50
(0. 01 X64=)1
1 I
s 64
2.8 equivalent nitrogen pressure
2.9 [ ] newton (N)
(kg » m/s*) .,
2.10 [ JL ] Pascal(Pa)
1Pa 1X10 °atm, ,1Pa=0. 986 92X 10 ’atm,
2.11 (pm)  micrometre; micron
s Im o
2.12 micron of mercury
, Tpm .
2.13 millimetre of mercury
, 1mm , (Torr),
2.14 fore pressure
back pressure; exhaust pressure; discharge pressure; outlet
pressure,
2.15 vapor pressure
2.16 gas
2.17 ideal gas
(Boyle’s law) C (Charle’ slaw)]

perfect gas
2.18 noncondensable gas

’ °

2.19 molecular flow

2. 20 viscous flow
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a.

, Pa-

2.24

869 2atm * cm®/s,

2.25

2.26

2.32

25'C  100kPa,

Poiseuille flow

transition flow

Knudsen flow

m*/S,

flow rate
b (
flow; throughput
] pascal cubic metres persecond (Pa * m3/s),

. 1 Pae+m3/s 10atm * cm®/s,
lusec
0.133mPa « m*/s,
clusec
. 1072 .
leak

aperture leak

molecular leak

(Knudsen’ s law) o

viscous leak

“ ”

s (Poiseuille’s law)

virtual leak

o

leakage rate

, Pa+em3/s Pa-+L/s( 2)

,1Pa * m’/s=9.
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2
atm * cm®/s pa+sm’/s 1.01x10!
micron « litres/s pa s m’/s 1.33xX10°*
micron « {t*/h pa s m®/s 1.05X10°¢
pascal ¢ litres/s pa s m®/s 1.00x10 3
STD « em?® /s pa* m’/s 1.01X10°!
Torr « litres/s pa s m’/s 1.33x10°!
atmosphere(std) pa 1.01X10°
bar pa 100X 10°
micrometre of Hg pa 1.33X10°!
micron pa 1.33X10°!
millimere of Hg pa 1.33X10%
pounds— force/in? pa 6.89X10°%
Torr pa 1.33X10?
centipoise Pa-+s 1.00X 1073
poise Pa-s 1.00X10!
cm? m? 1.00X 106
ft m® 2.83X10 2
litre m? 1.00x103
2.33 standard leakage rate
0.1MPa=%5% . lkpa, —25C
2.34 minimum detectable leakage rate
’ b
2.35 in— leakage rate
2.36 permeability coefficient
b o
2.37 conductance
( )
» m'/s,
2.38 resistance (to flow)
2.39 sensitivity
s )
2.40 sensitivity of leak test
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2.41 dynamic sensitivity of leak detector
2.42 background signal
2.43 drift
2.44 helium drift
; (
2.45 diffusion
2.46 scattering
2.47 absorption
) .
2.48 occlusion
2.49 sorption
2.50 tight
2.51 hermetically tight seal
2.52 vacuum
. ( 3.
3
100kPa~ 3kPa
3kPa~ 0. 1Pa
0. 1Pa~0. 1mPa
0. ImPa~0. luPa
<(). ll,LPa
2.53 outgassing
2.54 bake—out
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’ °

2.55 roughing
2.56 pump—down time
2.57 throttling
2.58 clean—up
37% .
clean—up time
2.59 response time
63%
response
2. 60 response factor
0.3MPa/s 12 C (CCLLF;)]
2.61 rate of rise
2.62 concentration ratio
( ) ( ) ( ) .
2.63 backing space
( ) ( ) .
2.64 ballast
2.65 atomic mass unit(amu)
( N N ) , 12 1/12,
2.66 mass number
) ( ) o
2. 67 mean free path
2.68 ionization potential
, ( ) .

2.69 mass spectrum
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.70

.71

.72

(o2}

.12

.10

L11

.12

masking

dissociation

; cracking
flooded system

’ ’

leak detector

N o

mass spectrometer leak detector

o

helium leak detector

o

ultrasonic leak detector

spark coil leak detector
(Tesla) ,

palladium barrier leak detector

differential leak detector

spectrometer tube
halogen leak detector

’

— copper— flame detector

’

alkali ion diode

radioisotope leak test system

discharge tube leak indicator

’ s
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( . . ) ,
3.13 audible leak indicator
squealer

3.14 probe

pressure probe

3.15 proportioning probe
100 % 100%

3.16 sampling probe

; sniffing probe
3.17 spray probe
3.18 mass spectrometer (M. S, )
3.19 Dempster(M. S.)

, 180°,
3.20 B—] Bainbridge— Jordan(M. S. )
60°

3.21 Bleakney(M. S.)

o

cross fields(M. S.)

3.22 Nier (M. S.)

3.23 time of flight (M. S.)
3.24 radio— frequency (M. S.)
3.25 omegatron (M. S.)

3.26 ionization vacuum gage

N



2006

697

.27

.28

.29

.30

.31

.32

.33

.34

.35

. 36

.37

.38

.39

.40

hot— cathode ionization gage
( ) .
hot— filament ionization gage; ion gage
B—A Bayard— Alpert ionization gage
) X
cold— cathode ionization gage

s s ’

( ) .
Phillips ionization gage
) ( ) ,
o (Penning gage) s

(magnetron vacuum gages) ,
radioactive ionization gage
( a ) o
thermal conductivity vacuum gage

s s

Pirani gage

( s ).
thermocouple gage

s s

thermistor gage

bimetallic strip gage

’ o

differential pirani gage

fore pump

; backing pump

roughing pump

holding pump
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3.41 ion pump
3.42 ion source
3.43 absolute manometer
3.44 standard leak
3.45 leak artifact
C 1077

3. 46 bell jar

( ) ,
3.47 roughing line
3.48 pump—out tubulation

]

exhaust tubulation

3.49 fore—line
3.50 fore—lineovalve
3.51 inlet !
O inlet port; inlet flange
3.52 tracer gas
; search ;zls

3.53 85 krypton 85
3.54 probe gas

’

3.55 halogen

4.1 bubble immersion test

(mol/s)

J
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.10

L11

.12

.13

hydrostatic test

hydraulic pressure test

bell jar testing

inside—out testing

hood test

isolation test

pressure testing
s s o

pressure— evacuation test
’

back pressure test; ; bomb test

helium bombing

pressure dye test

’ °

accumulation test

o

vacuum testing

o

dynamic leak test

dynamic leakage measurement
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4. 14 probe test
tracer probe leak location
4. 15 backing space technique
, (
A
( )
2.53
B

2.55
B—A - 3.28 3. 39
- 3.6 3.47

- 3.40

- 2.14
- 4.7 - 2.3
- 2.42 - 2.2
- 3.15 - 2.2
- 3,44 2.37
- 2.33 - 2.8
- 2.5 - 2.8
- 2.5 - 3.39
B—1] - 3.20 - 3.19
- 3.21 - 2.68
- 2.21 - 3. 26
- 4.13

C

- 4,12
- 3.16 - 3.23

- 3.7

- 3.37
- 3.4 3. 12
- 3.48 - 3.31
- 3.48 - 3. 11
- 2.56 - 2.18
- 2.14 - 3.30
3. 38 - 2.71
2.14 - 2.7
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- 2.7 - 3.29
- 2,19 - 2,71
- 2.29 - 3,41
. - 3,27
- 3,42
- 4.5 - 2,17
- 2.22 - 2,71
H -+ 2.39
- 2.23
- 4.8 - 2.23
- 3.3 - 2,25
- 4.8 - 2.38
- 2.44 - 2.27
- 2.13 - 2. 32
- 4.7 - 2.28
2.54 - 3.55
4.4 - 3.9

3. 25

3.5
] - 2.50
- 4.7

3. 10

- 3.1
- 2.41 - 3.22
- 3.21 - 2.20
© 2.57 -+ 2.30
- 4.1 2.9
- 4.2 - 2.62

- 2.4

- 3.43
- 2.4 - 2.10
- 2. 24

K
- 2.14
85 3.53 - 3,17
2.26 - 3.33
2. 22 - 2.43
- 2.45 - 2.67
L

4.10 - 2.16
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DD W w w N

oo

.46
.24
. 35
. 36

13

.61

.14
.36

14

.14

D Nw N

Do

- 3.54

36

17
11
.12

- 3.40

.48
16
47
.49

59
.99
60

-+ 2.40
- 2.35

.31

- 2.6

- 4.7
- 4.6

.14

- 4.9

- 2.6

51
13

- 3.38
- 2.65

- 2.70

70
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absolute MANOMEtEr ++--rreseresrrsernameueesiaenn 343
absolute Pressure -+« wt re rerreee e 24
abSOIPHON  ++erervrrseremeeesnine i 247
accumulation test «e-eeseereeereeeieeriaenieeeieens 410
alkali ion diode «-reereererramrnmeeieeiiaeieeiiees 3,10
aperture leak oo reeervrr e 20 28
atmosphere (standard) «eeeeeeseeeeeeemmeiinin 2.3
atmospheric Pressure «+-eeeeeesrveeeeemreeiinn 2. 2
AtOMic Mass UNIt(AMU) +rvrrrersrersrrnsernesinses 265

audible leak indicator ceseseeererereriiiieiiines 313

back pressure eeeeseeeeseeeenereieen e 20 14
back pressure test —ceoseeseeseseciseieeieieeee 47
background signal — ceeeereerei 2042
backing pump -« eeeeeeeeseresmeerenneenieneee 3. 38

DACKING SPACE «++vverererseerneemme it enneeeiieniens

backing space technique
Bainbridge—Jordan(M. S.)
bake—out

ballast  cereeeerererereiii e 2. 64
Bayard— Alpert ionization gage -+--eeeeeeee 3,28
bell Jar  +reereeererseeneeneenien oo 346
bell jar testing ««+«eteweererremrenmeenenininnne 4,3
bimetallic Strip gage  «o-eeseereeseereeneennenees 3. 36
Bleakney(M, S.)  tereereereereeneereaneenianeenees 3,21
DOMb LESE «vrvvrvrevmnvrnmnnvnnmneiie e es 4, T

bubble IMIMersion test ««« -« ceexeeereneeernneeennnne

clean—up

clean—up time

cold— cathode ionization gage

COMCENTIATION TATIO =+ vrrrrrrrrnrernsrrnaesuneennnns

- 2. 37

conductance

CTACKING #+vereerereseesmrmeeerens ent st ee e

cross fields(M. S.)

Dempster(M. S. )

differential leak deteetor - e eeeseeeeeeeeeeens
differential pirani gage «+-«+-eeeeeereereereeneenes

AEEFUSION. -+ v crrvreernmmeernnneeenneeenieeenecenans

discharge pressure

discharge tube leak indicator

AISSOCIATION *++ v veverrresrsetonsnessseeesnisosesesens

dynamic leak test

dynamic leakage measurement «:eceeeeeeeeienn

dynamic sensitivity of leak detector «-+«-+-+-+--

E

equivalent nitrogen pressure

exhaust pressure

exhaust tubulation =« e«eereee e,

w

S R R o)

- 3.8

- 3.2
- 3.18
- 3.46

- 4.3

4.1

- 2.58

2. 26

- 3.29

2.62

2. 71

- 3.19

3.7

12
71
43
12
13
.41

- 2.8

- 2. 14

3.48
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F

flooded system

flow

flOW Tate e rer ittt it s

fore—line

fore— line valve o oeerrerereeene i

fOTE PrESSULE +ortertertereereereeneenuinieniinieens

fore pump

gage pressure

gas

halogen

halogen leak detector
helium bombing
helium drift

helium leak detector

hermetically tight seal

holding pump =« e« s s eervrrmmesoneeneeeiinieas

hood test

hot— cathode ionization gage

hot—filament ionization gage

hydraulic pressure test

hydrostatic test

in*leakage TALE +oevrersmnneesaneaesaniaesaniaesans

- 3.51

inlet flange

inlet port

inside— out testing
ion gage

ion pump

ion source

ionization potential

{Onization vacuum gage ««««t--ssseseeevmeceeenenns

w N W W NN N

72
23
23
.49

.14
.38

- 2.44
- 3.3
- 2.51

3. 40

- 4.4
- 3.27
- 3.27

- 4.2

- 4.2

2.35
3.51

- 4.3
- 3.27
- 3.41
- 3.42
- 2.68

3.26

1SOLATION TEST wrrrrrrrrreer ottt et iiiiieier e,

Knudsen flow e« eeeeeeeeeermmmmnineeeeimaneneen

P PP
- 3.45

leak artifact

Leak detectOr «+««eerervrrnreneerrsermeinesieeesnesans
- 2.1
- 2.32
- 2.25

leak testing
leakage rate

lusec

masking

LASS NUMDBEE +eecereesreeeesvmnmnseeeesmunaneeenns

mass spectrometer(M. S, )

mass spectrometer leak detector
mass spectrum

mean free path

micrometre; micron

IMICTON Of METCUrY ++ v eerreerre e eneesmeenueans

millimetre of mercury

minimum detectable leakage rate «--eoeveeeeees

molecular flow

molecular leak

newton(N)
Nier (M. S.)

noncondensable gas

O

OCCIUSION #++ verrrrers s ireiee e e e e e e

omegatron (M, S, ) eeeeee e

outgassing

outlet pressure
P

palladium barrier leak detector

DD DD NN DN DN DN

SR N RO N NV
(2]
w

4.5

2.22
3.53

2.27

3.1

- 2.70

2.66

- 3.18
- 3.2

69
67
11
12
13
34
.19
.29

- 2.9
- 3.22
- 2.18

48
25

.14
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partial pressure

pascal(Pa)

pascal cubic metres per second
PErfect Gas «oeteeereerteneeneeneen e
permeability coefficient «-««-sre sveeseeerernnenn
phillips ionization gage «-««--vesseeeseeerernnenn

poiseuille flow

pressure difference

pressure dye LEST *erereeeeersoresitiiniiniiuieienees
- 4.7

pressure—evacuation test
pressure probe
pressure testing

probe

probe gas
probe test

proportioning probe

pump— out tubulation
R

radioactive ionization gage

radio—frequency(M. S. )

radioisotope leak test system

resi stance(to flow)

TESPOTISE v+ seesereserntonstettonatsnatonstettonecsnns

response factor

response TITYLE ovovvoresencrecossnsoneneenseacenennes

roughing line «orveeeremevmei

roughing pump

sampling probe
scattering

search gas

SENSIHIVITY ++rererersrmvneeesmnninn it

DD W W NN N

w N W s W W

W W DN NN DD DN W W Ww
(o)
Nej

- 2.7

.10
24
.17
36
30
.33
.21

- 2.6

4.9

- 4.6

14

14
15

.48

2.39

sensitivity of leak test

SNIFFiNg Probe e« e eee e vremmneenine i
- 2.48

sorption
spark coil leak detector
spectrometer tube

spray probe

SQUEALEr +oreeeereereen e

standard leak ceceerereerr it

standard leakage rate
T

thermal conductivity vacuum gage

thermistor gage

thermocouple GAGE v vt i

throttling

thI‘OUghpUt S S

tight
time of flight(M. S.)

tracer gas

tracer probe leak location ««+««« s e eesreemuenn

transition flow

ultrasonic leak detector

vacuum
vacuum testing

vapor pressure

VIFEUAL 1EAK «vvvreerreneermmeernineernneeeneeenann

viscous flow

viscous leak

- 2.40

3.16

- 3.5
- 3.8

- 3,17

3. 34

- 2.57

2.23

- 2.50
- 3. 23
- 3.52

- 2.15

2.31



