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lium mass specirometer leak depectoss
are designed to measure the partial pres-
sure af Lrae amounts of bediom rssing

thrmgh small leaks o
thiem .|i1ph:|' thie rmiea@ine

afest on accuracy. Permeation sivle kabks have a
leakage teniperature voefficient of 3 ar more per-
cent rer degeree Colsius, A e opevatiog ben pera-
ture o the calibraged les
imermas ire hll::lt;l' e il

ment as a function of leak | TECH T“:EI increases by ms temperature
rate. T gnswre Che accuracy coefficient. The temperature
of the mesorement, it i« * Amegubsted ficw Is achioved at which the leak starkemd
revessary 0 bene and cah thecugh the uses of o calibrated wars orgimally calbrate! e
bruse the leak detector on o hedium |eak standard. tppically mirkes] on the sule
regubar basts by imtroducing o many of today’s ieak detectors of the leak, This allwes the
J_prt.'iatﬂ-m of ha:liu_l:r. inko b bullt-ins calbonted ek user o compare the armbicrt
e leak detector amd con- standards. Older models may temperature 3l thie thm _II'.._*
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This repelated flow, or i compensate for the differ-
beakage of tracer gas, is  * Two common types of e 23 required.
actweverd through the use of commercially available calibrated Glass pernwation leaks
i culibrated helmm beak bk slandards are glass ure frogile and showld Le
stemid ard ".'n'u:." o 1.u'_|.|:|"; parmealion and copillary leaks. hardled with care, It the
beak daevcoors have integrar- glass  membrane  hrcaks

ed ar bail-in calibraced leak

slamdards, Older mwodels of leak dete=ctors, and
corcennd mmodets oF leak detecions that de st po-
vide auiomates calibration, may reguire an exter
nl calibrates] leak siamedand w0 do the doame and
calibire tion fumotion.

Twor com man vpes of cormercially available
calibrated leak standands are plass permeation
and camllary leaks Glas: permeation calibrated
leak sramnelards consisi of a Ffl'ﬂ'h_'.lh'l_' E:Inw mem
brane cncapsulated in @ sealed eescrvair thar is
charged w th Eelimra. The keligm imthe resermir
diffuses throwgh the glass membrane out of the
leak amw inder the leak debectar vacuunm systen,

Ar dmprtant fackor fo anser when using
glass pormeaion styic leaks is the temporatere’s

from impact, the helium
supply will immediately deplebe Inorm the roser-
wuit A e leak will De wneeparable,

Capillary leak standards

Lapillary-type leak sandards are made op of &
thin metzl or glais capillary rube constructed into
a presunzed metal envelope such that the gas
T thee coveelupse Dows treagh the capillary tabe
et e fhee keak ane inkes the vacoam arsierm al e
leak detoceme. One advamage of capillary rype [eaks
L o S keiks i thar they are less sersitive
ta temperature changes, The leakage lemperature
coffwrent of 1 capillary leak 15 apprormately 0.2
pereent per degree Lelaus, Altheugh capillary
Neaks are non a5 Fragile as pormcation leaks, they do

DHoder mimsdels and &k defectors Ehat do not peowide Sutomats cslibowbion
may recuire an extemnal callhrated beak standnrd to da the ture and eali-

bl Furclion. Biraha, Pledifar Facow O,
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e a capadty b become pluggsd by
solids of vaper ennoensarion

The accuracy of calibrated leaks incor-
powating, an integral gas supply depemds
am age e Dl beaks wall decrsase in
valure over time a5 the seurce off ediurn
Jeaks out, This applies 1o both permestion
and capillary type leaks, The depletion
rate of & calibraced leak depends on ils
specified keakage rave. A 10-7 or 10-2 stam
dand cubic centimeters per second (socs)
range leak will kese appmexinsately 2% o
L ot wis micial ek rate vl oe [T e

The depletion ratc of a calibrated
leak does not change when the leak is
arevteel with 15 valve i the closed pos
tian, In fact, scoring & gas-charged cali-
brated leak with its valve closed will
sesull in helium buildup within the
mechanism ol the wailbwe, causing the
lzak to become inaccurate, A gas
charged leak shoubd always be stored

A WELL-DESIGNED LEAK
DETECTOR WILL HOLD ITS
CALIBRATIOMN WITHIN THE
TOLERANCES OF GO/
NO GO TEST REQUIRE-
MENTS FOR MORE THAN
A FEW WEEKS.

with its valve in the open poasition,

.l.gﬂ calibraned leaks can be pecortified
nn a remalar basis fo keep w wilh priérl
or eaemal qesliny sanderds Hecermf-
cation inwobves measuring the leak on a
calibrabed svstern and re-labeling it with
the I1|.'|'."|I'..L.!_\I\.l-r' ribez, calibwation temgera-
wrz and date of calibratzm, A typecal re
walibration eycle 18 one year,

Automatic or manual

Regardles of whether the leak detector
calibration is done autematically or
marnmal !y, o whether it is done with an
imternal or extermal lesk, the process 5
the same, in general. The first step in
calibration apvolves tunming the leak
detector =0 that the oulpul signal s
optimized for 3 constamnt in-flow of
helium. This is gencrally performed by
introducing 2 steady fow of haliam
irer e leak detecion vacuwm system

wra STt e

and then adjusting veltages within the
amalyrer cell and menitcring the oul-
it ,'i_._l_'m] nf ihe leak edetector, The
voliage values that sesuli in the greaiest
sigmal owtput are @2t ai the standard
aperating vollages until the calibration
rondine s reomibiled, Alfempling to
tupe b3 a leak that is less than 1.OE-9
sggs ey result ina “no signal” or “law
'hr;llﬂll- ETrisr "Iﬁh‘ﬂj:l.'. I]:Il'h i.'-i]." :Il’d.i. a-

pon thar the availabde haliom flow s
foo bow for the leak detector to do 2
sicreaiu ] fune adpjustiment.

A hter tuming 15 cormprete, the cali
bratbon roumtine is mn. Calibration
involves comparing the tuned ourpu
signal with the calibrated leak valus
and applying 2 multiplicr or gain tacior
1o make the leak detearer owrpur or dis-

play equal the calibrated leak value. I
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Gloss purrmealion calibrabed heak standends condist of 8 permanbia glass mambrmne
encapsulated in 4 sealad resaricir thal 15 charged with Relium. Source: FieYer

Wacuum nc

[ ' 4 ] B 12 2
Diegrees el
Abaue Calibration Temparature

Fairvealion- sty leaks have a leakage temparatura cosfficient of 3 or more percent
per degren Celslus. The leakage temperalure cosllicnl of @ capillary leak is
approaimabely 0.3 pescant e degree Celsius, Souvrce: Plaiffer Vacuum s

should be noted that adding additonal
gain 12 calibrace a leak detector may
also amplify noise and bﬂd':gfﬂuﬂd.
Higher gam settings coubd potentially
make the leak detector unstable i the
higher sensiniviey ranges.

The twypical gain faceor of a leak
detector that is izalated fromm all exiermal
systems depenads on the inherent snsi-
tivity of the lcak detector. Thie 15 a fune-
rinn of the desion af ihe vacuum sveiem
and the amalywer cell components, A
gain factor that & equal wa of near L0 s
the most appropriate because it indi-
cates that the leak detector design pro=
vides enmagh inherent sensiivity bo
read a calibrated leak accurately withoat
additional amplification of the runed
signal. A significant change in the vpi-
val Eﬂiil. factor of a leak detector MY
imdicate a problem. Monitaring the gain
Eackar om a :r'.-y.lhr Frasis 1= a podmd way b
ensure that the leak dbetecion s cleam amd

wowking, correcily.

If 15 possible For the gan value i
vary a5 3 resubl of a change in the Les
configuration. I the leak derecior s
connested o an external vaouum sys
tern during the calibration routine, the
pumprng acton af te external system
comld divert helmam From the calibeated
beak away from thie leak detecton This s
referred o as a split-flow conditian. In
thus salaaticon, a greater gain value
would be required to bring the meas
ured value up (o the fmed walue af the
calibrated leak. This is not an indica
ton of a problem with the feak detec-
tor; it s the resub of the application

Calibration of modern leak detectors
is relaively easy and fsl. Many of
naday’s leak deiecions hive an |1'.Ir[.l_|.1|='-.|.
calibeated leak stamdard and am auto
miatie calibeavion feanure. Calibraring o
beak detector with an invegraned leak
often invobves the push of 2 single but-
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vomand ad oo 5 minuce waitporiod. [Lis  testing vo a specific passfanl vabue, Less s a power outage, power suzge o Hiad

armportant 1o warm up the leak detectar freguent calibrations are required for  vertent venling of the test port while in
fow ot lesist WY nemnates prior toopeclomrn opealiti e or oo g lestiing, A owel high sensiiviiy osale |
ing a calibration rowtine desigred leak detector will hald s cali-

[he frequensy of calibwating a leck  bwation sithion e iolevames of govno Tivit Browr o i proshecd rmarkeing
detertor can depend on I|||".I|'|'||I| ation go desl soquircmants for marres dfsan A FRMaEET Lok Ddetectiorr far Plerfier
or he mandated I |.|.I..I| I: control few weeks Inaddion 1o schwedaded c2l Wercmarm g, [ |.'|.||'J|. WAL J e cdn II“'I.'
pequirernents. More Frequent celthra-  ibrations, 0is appropeiate fo pedorm a coriifercled @l (603 S57B-A529 or oal
tions are recommended for applications  calibration after the leak detector has TR Spfe Ter-vwrrmrm o

that invelw acourate ang guantitative  Cxperiendad an anexpecied sk, §u h

Appendix A: |
Sample Calculations ||

1. Calculating Temparatura
Ceviatlon of Hellum-Calibrated
Leak Standards

avan a 2.0E-7 standand cubic

cantimetars per sacand [sccsl

haliurm leak calibrated at 2 C,

what 5 the acdual leak value at

0 ic?

1LATm 30-22m B3

2, Dosngtion = 0,206 par G =
0,002 x8=0016=1.6%

8. LRy, =2.0E7 + (0.016 x

CepNary Leek |

ZOE7) = 2.0E7 4+ 3.IE9= |
2 08E-T soans
Permeation Leak ‘
Givan a 20E-T acce heliam laak
ek ki AiE e | MasTer View DELuxe™
ATm30 22mEC . 14" Optical Comparators
et S LG ol -1l of the Following Features are INCLUDED:
9, LR = 200E-7 + (0.24 &  FAGOR WNV-200 QCF.
20E-T) = 2OET + 4.BE-8 = = Fulldeatured 3-axis QG readoul will ametric functions.
P AHE-T sons = Easily calculate tamce, angle, inlersection, radios,
& PO Vo L diameter, part skew, atc.
2. Calculating Depletion Rate | - i . [ : !
Volue of Helium-Calibrated = NPT S EpRar FS. Now Wodel
Lonk Standards r l‘lm:r i:l|_'.ﬂ_|c: edge detection. MY-14-FD
« 360" Digital protractor
A heium leak standard labed inds surface illumination [ Profile ilumination modes.
cates that # wea celibeated o High capacity 4.5" x 19" slage, with 8" x 4" travel.
2.4E 7 scos 35 years prior to : 5 micron glass scales.
today’s date. What is the aclual 10x lens standarnd (additional magnifications available).

value of the leak today?

R o 1 (R Suburban Tool, Inc.

2. Deplation Fata = 3% par yaar 4141 N. Atlantic Blvd., Auburn Hills, Ml 48326
=003 x 35 =105 =
10.6% Tall-free: (E88) B47-TOODL (boss)

3. LHy 5y = 24E-7 - (0105 x Phone: [248) 391-7800 Fax: (248) 391-7462
2AE 7| = Z4ET - 2BEE = E-mail: Tools@Subtool.com

2.1E7 sces Web: www.USAcomparators.com
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MA RK I D Capilang-tyz+ leak stancards ars made UE of 8 thin meta| or 51833-28pillary ks

camsbuichad inhe a8 prescinred mehal anseleps sueh Bhat e gns fram Shae enualosd
flaws theaugh ihe caplllary ube put of the leak ard inke the vecuum sestem of the
|l debechorn, Fowoe, Feilfer Fecuoa (0L

Capillary Filner

Helium-Filled Reseridir

Calibrated Leak Depletion Rate Example

10-7 Sccd Gask-Filled Laak

I I ————

Actual Leakage Fabe

1.00E-0T

] | 4 & B 1o

Year
E report biedare _ -—@C@-— e

trying to track parts or 10-0 standard cubic cerlimeters per second (3cca) range leak wil lose acoroxi
th ! rmakedy 2 bo 3% of s initial leak rabe walue per peor. Sowrce: Beifer Wacuum e
rough your

sroduction process, - = e
rou'll find help choosing - Cralibrabed Leak i

the best marking method
FHadiam Haliurm

for yaur application, LR =S
1 x

specifying 20 matriz

codes, picking a verifica-

tion standard, evaluating
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