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INTERNATIONAL STANDARD

ISO 3530-1979 (E)

Vacuum technology — Mass-spectrometer-type leak-

detector calibration

0 Introguction

This Interngtional Standard specifies procedures to be used for
calibrating |eak detectors of the mass-spectrometer type; that
is, for detefmining a sensitivity figure for such leak detectors.
The procedures require the use of a calibrated leak and a stan-
dard gas m|xture; the preparation and standardization of these
are outsidethe scope of this International Standard. Hereafter,
the designation “leak detector’’ will be used to refer to a detec-
tor of the mass-spectrometer type.

A leak deteftor permits detection of leakage due to mechanical
openings, quch as pinholes, and of leakage due to permeation,
such as og¢curs through many polymeric materials. Virtual
leaks, such|as those due to surface desorption, vaporization,
and gas pqckets, cannot, in general, be detected by a leak
detector.

The range pf leakage-rate calibration is limited to.a\specified
level since [factors that are unimportant for largerdeaks may
become sigpificant for leak rates that are substantially smaller
than 10-12|Pa-m3.s— 1,

Objects being tested by a leak detector-may be under high
vacuum, or} at the other extreme, ander pressure greater than
atmospheri¢. The leak-detection“techniques will, in general,
differ in thg two situations. In~the first case, the leak detector
usually will |be operating near‘its ultimate low pressure; in the
second casg¢, the detectorsis‘frequently used at or near its max-
imum opergting pressure.’ Corresponding to these two condi-
tions of operation, tWo'sensitivity terms are defined, “minimum
detectable leak fate™ and ‘‘minimum detectable concentration
ratio” (see ¢lduse'2).

1 Scope and field of application

This International Standard.specifies procedures to be used for

the calibration of mass-spectrometer-type lea

It deals only with leak detectors which have
vacuum system¢to maintain the sensing elen
trometer tube) at a low pressure. Specificall
treatment are sensing elements without such a
It is also te'be understood that the procedures
to constitute a complete acceptance test; such
subject of a future International Standard.

detectors.

an integral high
ent (mass spec-
excepted from
vacuum system.
are not intended
tests will be the

This International Standard concerns the use of helium-4.

Nevertheless, the procedures described may H
search gases such as argon-40, subject to apy
tions.

e used for other
ropriate precau-

The application of this International Standard is restricted to

leak detectors not capable of detecting leg
10-12 Pa-m3-s-1.

Two procedures are outlined, one for determin
detectable leak rate and the other for determin
detectable concentration ratio. These are appl
of the leak detector for high vacuum and for g
than atmospheric, respectively.

2 Definitions

NOTES

1 An ISO glossary of terms used in vacuum tech

ks smaller than

ng the minimum
ng the minimum
cable to the use
ressures greater

nology is not yet

The two quantities thus defined are related, but in practice it is
not feasible to obtain either figure from the other by calcula-
tion. Methods are therefore specified for determining both.

This International Standard is one of a series standardizing
leak-testing procedures and apparatus, prepared for use in the
field of vacuum technology.

Applications fall into the categories : leak tightness, leak-
detector calibration, calibration of leaks, gas mixtures, accep-
tance specifications for leak-detection instruments and general
procedures for tightness-proving of vacuum plant.

The above-mentioned requirements will form the subjects of
future International Standards.

available. In view of this, the following list of de
prepared; usage in this International Standard will
definitions.

2 Where a word may be either a noun or a verb,

initions has been
conform to these

the letters ““n"’ or

“v”, in parentheses, indicate which usage is involved.

2.1 Background (or residual signal)

2.1.1 background : In general, the total spurious indication
given by the leak detector without injected search gas.
Background can originate in either the mass spectrometer tube
(see below) or the associated electric and electronic circuitry, or
both. (Frequently, the term is used to refer specifically to the in-
dication due to ions other than those produced from injected
search gas.)


https://standardsiso.com/api/?name=3dc25960608e4a99dc05abea655a998e

1SO 3530-1979 (E)

2.1.2 drift : The relatively slow change in the background.
The significant parameter is the maximum drift measured in a

specified period of time.

2.1.3 noise : The relatively rapid changes in the background.
The significant parameter is the noise measured in a specified

period of time.

2.1.4 helium background :

Background due to helium

released from the walls of the leak detector or leak-detection

system.

equipment under test and detected after it is emitted from the
leak, in a pressure test.

2.4 Leaks

2.4.1 leak (n): In vacuum technology, a hole, porosity,
permeable element, or other structure in the wall of an
enclosure capable of passing gas from one side of the wall to
the other under action of a pressure or concentration difference
existing across the wall.

2.2 Compongnts

2.2.1 inletline
the search gas p
detector.

2.2.2 inlet valv
sample inlet ling
figure 1.) Almost
the leak detector,

2.2.3
which is to be us€
inlet line. (See fig

2.24 pump va
pump used for e
(See figure 1.)

2.2.5 ventvalv
an evacuated spa
mospheric pressu

2.2.6 backing-¢
trol, present on m|
the output indicat
control is used t
scale, whence th

2.2.7 filament

br sample inlet line : The line through which
hsses from the object under test to the leak

b : A valve which is placed at the end of the
and adjacent to the leak detector. (See
invariably the inlet valve is an integral part of

leak isoldtion valve : A valve placed between a leak

d for testing the leak detector and the sample
ure 1.)

ve : A valve placed between the roughing
acuating the sample inlet line and that line.

b : A valve used to admit air or other gas into
Le SO as to increase the pressure therein to at-
re. (See figure 1.)

ff control; zero control+Anelectrical con-
st leak detectors, whigh may be used to shift
ion of the device. Frequently, the backing-off
return the outputindication to zero of the
b alternative name.

The source-of the (thermal) electrons which

ionize the gases ih the mass spectrometer tube; the filament is
located in this tube.

Also, a device which can be used to introduceygdas into an
evacuated system.

2.4.2 channel leak : A leak which consists of one or more
discrete passages that may be ideally freated as long|capillaries.

2.4.3 membrane leak : A leak/which permits gas flow by
permeation of the gas through-a non-porous wall. For helium,
this wall may be of glass,quartz, or other suitable material.

2.4.4 molecularleak : A leak through which thgd mass rate
of flow is substantially proportional to the reciprgcal of the
square root of ‘the molecular mass of the flowing gps.

2.4.5 wiscous leak : A leak through which the miass rate of
flowsis substantially proportional to the reciprofal of the
viscosity of the flowing gas.

2.4.6 calibrated leak : A leak device which provides a
known mass rate of flow for a specific gas under spetific condi-
tions.

2.4.7 standard leak : A calibrated leak for which|the rate of
leakage is known under standard conditions] namely,
23 + 7 °C, a pressure of 100 kPa £ 5 % at one pnd of the
leak, and a pressure at the other end so low as to have a negligi-
ble effect on the leak rate.

2.4.8 virtual leak : The semblance of a leak due tp evolution
of gas or vapour within a system.

2.5 Leak rates

251 leak rate: The throughput!) in Pa-m3k-1, of a

2.2.8 mass spectrometer tube : That element of a leak
detector in which the search gas is ionized and detected.

2.3 Search gas

search gas : A gas applied to the outer surface of equipment
under leak test and detected, after entry into the equipment
through the leak, in a vacuum test, or introduced into the

specific gas which passes through a leak under specific condi-
tions.

2.5.2 standard air leak rate : The throughput, through a
leak, of atmospheric air of dewpoint less than — 25 °C under
standard conditions specified as follows : the inlet pressure
shall be 100 kPa + 5 %, the outlet pressure shall be less than
1 kPa, and the temperature shall be 23 + 7 °C.

1) Differentiated from volume rate of flow, which is also called ““pumping speed”’. Throughput is equivalent to mass rate of flow, when the

temperature and molecular mass of the gas are specified.
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2.5.3 equivalent standard air leak rate : Short-path leaks
having standard air leak rates less than 10-7 to
10-8 Pa-m3-s— 1 are of the molecular type (see 2.4.4). Conse-
quently, helium (relative molecular mass 4) passes through
such leaks more rapidly than air (relative molecular mass 29,0),
and a given flow rate of helium corresponds to a smaller flow
rate of air. In this International Standard, helium flow is
measured and the “‘equivalent standard air leak rate” is taken as
V4/29,0 = 0,37 times the helium leak rate under standard
conditions (see 2.5.2).

ISO 3530-1979 (E)

incoming search gas which is equal to the sum of the noise and
the drift.

2.8.3 minimum detectable leak, minimum detectable
leak rate : The smallest leak, as specified by its standard air
leak rate, that can be detected unambiguously by a given leak
detector (see clause 1). The minimum detectable leak rate
depends on a number of factors. Physically, it depends on the
volume rate of flow, g,;, of the search gas, measured at the ion
source, and minimum partial pressure Py of the search gas in
the ion source that can be detected, according to the formula

2.6 Opelation of the Teak detector

2.6.1 peak (n) : The trace showing a maximum on the chart
recorder when the leak detector is mass scanned (see below)
with gas prpsent, usually the search gas, to which the detector
is sensitive

2.6.2 pealk (v) : To so set the scanning control (see 2.6.3) of
a leak detegtor that the output due to a given search gas input
is maximizgd. A form of tuning.

2.6.3 scah (v) : To vary the accelerating voltage (or other
equivalent pperating parameter) of a leak detector, particularly
across that range of voltage which includes the voltage
necessary fo produce a search gas peak.

more of thg controls of a leak detector so that its response to a
search gas| is maximized. Tuning by means of the scanning
control only is called “peaking”.

2.6.4 tuz{a (v) : In leak-detection technology, to adjust one or

2.6.5 zerp (v) : To adjust the backing-off or zere-control so
that the output indication of the leak detectoris at the zero of
the indicating scale or at some other reference point.

2.7 Reldtive gas concentration
2.7.1 concentration ratio~Same as mole fraction (2.7.2).

2.7.2 mole fraction- The ratio of the number of atoms (or
molecules)|of a given.constituent of a mixture to the total
number of atomsi{ermolecules) in the mixture. For ideal gases,
the mole fraction has the same value as the fraction based on
volume; in general, leak detectors are operated in the pressure

minimum detectable leak rate = pgy XAgy;

The minimum detectable leak rate will be calc
of the minimum detectable signal‘and the se

NOTE — One of the purposes of this Internatio]
describe practical procedures for determining minin
rate, taking into account‘bagkground, volume rats
speed), and time factor.

2.8.4 minimum detectable concentrati
smallest concentration ratio of a given search
ture that\can be detected unambiguously by a
tor wher’the mixture is fed to the detector at
rais€’ithe pressure in the instrument to som
value. In this International Standard, the min
leak rate is calculated — by a somewhat arbit
from observations of the response of the lg
helium-air mixture of known helium concen
3.5).

2.9 Time factors

2.9.1 time constant 7: The time interval
output of an instrument or system to chang
63 % of the ultimate (steady-state) output cha
an abrupt change in input.

2.9.2 response time : The time constant ¢
change from a zero or small leak-rate indicatio|
larger leak-rate indication.

2.9.3 cleanup time, clearing time : The ti
responding to a change from a positive leak-r3
small or zero leak-rate indication.

lated as the ratio
hsitivity.

hal Standard is to
um detectable leak
of flow (pumping

on ratio: The
gas in an air mix-
given leak detec-
such a rate as to
e optimum high
imum detectable
ary procedure —
ak detector to a
tration ratio (see

required for the
eby1 — 1/e or
nge produced by

rresponding to a
h, to a positive or

me constant cor-
te indication to a

range where gases behave ideally. Same as concentration ratio.

2.7.3 partial pressure : In a mixture of gases, the partial
pressure of a constituent is the product of the total pressure of
the mixture and the mole fraction or concentration ratio of the
given constituent.

2.8 Sensitivity terms

2.8.1 sensitivity : The sensitivity of a device is the change in
output of the device divided by the change in input which caus-
ed the response.

2.8.2 minimum detectable signal : An output signal due to

NOTE — In this International Standard response time and cleanup time

are assumed to be equal.

3 Test conditions
3.1 Ambient temperature

Ambient temperature should be 23 + 7 °C.

3.2 Ambient pressure

Ambient pressure should be 100 kPa + 5 %. When the devia-
tion from 100 kPa exceeds 5 %, an appropriate correction shall
be made, with 5 % tolerable inaccuracy.
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3.3 Leaks

3.3.1 General

Two leaks may be required : one with a relatively small leak rate
and the other with a relatively large leak rate. The small leak is
used for determining minimum detectable leak, the large leak
for minimum detectable concentration ratio. The small leak
should be calibrated and may be of the channel type or of the
membrane type; preferably, the large leak should be capable of
being adjusted to vary its leak rate, but this is not essential. The

Where applicable, atmospheric air may be used as the helium
mixture. In either case, the air for the mixture should be obtain-
ed from a point at least 2 m outside the walls of the building
housing the test equipment. Helium concentration ratic shall be
represented by the symbol C), and should be expressed as a
fraction with numerator reduced to unity. Alternatively, the
concentration ratio may be expressed in parts of helium per
million parts of mixture (parts per million by volume). The con-
centration ratio of helium in air should be taken arbitrarily as
1/200 000 or 5 parts per million, and this figure should be taken
into account when preparing mixtures containing more

helium 1)

leaks are specified[Tn the Tollowing sub-clauses.

3.3.2 Small chahnel leak

This should have { leak rate such that when helium, at 100 kPa
pressure and 23 4 7 °C, is fed to the leak and thence to the
leak detector under test, a deflection is produced on the
recorder chart which is not less than 50 times the minimum
detectable signal [see 6.1.2). The leak detector should have
been adjusted as im 4.3 below. A temperature correction should
be specified for the leak, and this correction applied for the dif-
ference between the temperature of the leak at the time of use
and the temperatyre at which the leak was calibrated.

3.3.3 Small membrane leak

This should have Jts own integral, sealed source of helium at

not less than 100

kPa pressure. It should leak the helium at a

rate which will prpbduce a deflection as specified under small

channel leak (see

3.3.2). A temperature correction should be

specified for the lpak, and this correction applied for the difs
ference between the temperature of the leak at the time of use
and the temperatyre at which the leak was calibrated.

3.3.4 Large (adjustable) leak

This should be a
when connected t
let side of the leak
optimum high op
manufacturer.

3.4 Helium

iscous leak, either fixed or_so”adjusted that
b the leak detector with-ambient air at the in-
the pressure in the Jeak-detector rises to the
brating pressure (=, 50 %) specified by the

This should be at least'99'% helium (available from commercial

dealers in bottled

3.5 Helium m

gases).

4 Apparatus
4.1 Description
4.1.1 Leak detector

4.1.1.1 The helium leak detector considered here is pssentially
a gas analyser employing the mass spectrometer pifinciple. In
the mass spectromgter tube, a mixture of gases from|the object
under test is fitst.ionized, then separated into a sefies of ion
beams or groups, each beam or group ideally reprgsenting a
single spediés of gas. (Actually, the ions in each bearh have the
same mass-to-change ratio.) In the helium leak detecfor, means
are provided for “‘tuning’’ the instrument so that only the beam
dué’to helium hits an ion collector. (The detector ¢an be re-
funed, generally, to respond to other gases.) The cyrrent pro-
duced by the beam is amplified, and its magnitude is p measure
of the partial pressure of the helium gas in the incoming sam-
ple. It will be assumed that the gas ionization is prgduced by
electrons form a hot filament.

4.1.1.2 Leak detectors consist of a mass spectromefter tube, a
high-vacuum system for maintaining the tube undgr vacuum
with a flow of gas sample through or into the tube, vgltage sup-
plies, and an ion-current amplifier. The output of thg amplifier
can be displayed in a number of ways, and almost inyariably an
indicating electrical meter is one of the means chosgn. For the
purposes of the present procedures, however, it will be assum-
ed that the output is shown on a chart recorder. Meaps are pro-
vided for reducing the output so that a large range of leak sizes
can be detected and measured. In other words, the lpak detec-
tor can be set at one of a number of different detecfion levels,
hereafter referred to as sensitivity settings.

ixture

This should be a helium and air mixture of a known helium con-
centration ratio such that it produces a deflection of at least 10
times the minimum detectable signal (see 6.1.2) when fed at a
pressure of 100 kPa + 5 % and at a temperature of 23 = 7 °C
to the large (adjustable) leak (see 3.3.4) and thence into the leak
detector under test.

4.1.1.3 Since the spectrometer tube is required to receive a
gas sample from the system under test and also to be kept
under vacuum, an inlet line is provided for leading gas from the
outside into the spectrometer tube, and this line must have an
isolation valve (“inlet valve”’) in it. Likewise, a pressure-
indicating device is also included; the pressure in the spec-
trometer tube may thus be observed, and prevented from ex-
ceeding the maximum specified operating pressure.

1) The latest data indicate 5,24 parts per million of helium in air by volume — GLUECKAUF, E., Compendium of Meteorology, T.F. Malone, ed.

(American Meteorological Society, Boston, 1951), pp.3-10.
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4.1.2 Chart recorder

4.1.2.1 This should be an instrument of at least 1 h recording
time suitable for recording the output of the leak detector under
test.

The time constant of the recorder should be small enough to in-
troduce no error in the response time of the leak detector.

4.1.2.2 There should be negligible interaction between the
recorder and the output indicating meter; i.e. the velocity of the

ISO 3530-1979 (E)

define the operation of the leak detector near the limit of its
sensitivity. The initial stage is therefore concerned with the
determination of the minimum detectable signal in terms of
drift and noise. This is followed by the determination of the
overall sensitivity of the instrument with reference to a

calibrated leak.

5.2 Minimum detectable leak

5.2.1 Drift and noise determination

pointer of gither should not generate sufficient electrical signal
to affect thg indication of the other. If the recorder is connected
in parallel ith the meter, this interaction will be negligible if
each has ap input resistance 200 times that of their common
voltage soyrce.

4.2 Arrgngement for test

4.2.1 Thelleak detector is connected to an auxiliary system as
shown in figure 1. (Frequently, the auxiliary system is included
with the legk detector as an integral part thereof.)

4.2.2 The| system should contain a minimum of rubber or
other polymeric surfaces. Preferably, such surfaces should
consist only of the exposed surfaces of an O-ring or O-rings.
Accordingly, the “leak isolation valve’” shown in figure 1
should preferably be of all-metal construction, but in any case
should notfact as a significant source of adsorbed helium.

4.3 Preparation for test

4.3.1 The| leak detector should have been connected to a
power source conforming in voltage, frequency, and regulation
to the manpfacturer’s specifications.

4.3.2 The|leak detector should haye'been “warmed up’’, as
specified by the manufacturer, prieryto all test procedures.

4.3.3 The|leak detector under'test should have been adjusted
for optimurp detection of-helium in the manner specified by the
manufactuter.

4.3.4 If tHe vdcuum system of the leak detector is such as to
permit adjustment of volume rate of flow (pumping speed), the

5.2.1.1 Connect the output of the Jeak
recorder, the leak detector being at its maximd
ting and the inlet valve closed. See also 4.3.

5.2.1.2 Adjust the leak detector backing-off
so that the recorder reading.is ‘@approximately §
the filament being on.

5.2.1.3 Record, theoutput for 20 min or un
reached full sealg, for positive drift, or zero, 1

5.2.1.4 Draw a series of line segments inter,
recorded’in 5.2.1.3, the lines to be drawn at
right’angles to the time axis (abscissa) of the ¢
mence at the point where the procedure of §
The lines so drawn will be called the ““1 min

5.2.1.5 Treat the drift and noise curves as i

Draw straight-line approximations for each
curve between adjacent 1 min lines.

5.2.2 Spurious signal determination

5.2.2.1
calibrated leak. If the calibrated leak has its o
and the leak and valve are of all-metal con
perhaps for the membrane in a membrane
clause 5.2.2 may be omitted from the proced

5.2.2.2 Connect a metal plug to the leak det
on the left side of figure 1.

detector to the
m sensitivity set-

(or zero) control
0 % of full scale,

il the output has
or negative drift.

ecting the curve
I min intervals at
hart, and to com-
.2.1.3 is started.
ines”’.

h 6.1.1.

segment of the

This determination requires the use of the small

vn integral valve,
struction (except
type leak), sub-
ure.

bctor as indicated

5.2.2.3 Zero the output, with the filament g

selected rate should not be varied during the test.

4.3.5 The recorder should be adjusted so that full scale on the
recorder corresponds to full scale of the leak detector output
meter when the leak detector is at its most sensitive detection
setting and so that zero of the recorder corresponds to zero of
the output meter.

5 Test procedure

5.1 General

In order to determine the minimum detectable leak and/or the
minimum detectable concentration ratio it is necessary to

5.2.2.4 Open the leak isolation valve.

5.2.2.5 Open the pump valve.

NOTE — For its safety, the filament of the mass spectrometer tube
may be turned off at this point.

5.2.2.6 When the atmospheric air present between the plug
and the inlet valve has been evacuated, close the pump valve.

5.2.2.7 Open the inlet valve promptly, but gradually. Allow
the pressure in the leak detector to reach a steady value, show-
ing no observable change in 1 min.
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5.2.2.8 Turn on the filament of the mass spectrometer tube if
it is not on.

5.2.2.9 When the output has reached a steady value, but in
any case not longer than 3 min after initiating the procedure in
5.2.2.7, note the output reading. If the leak detector has been
set at reduced sensitivity, the reading should be converted to
equivalent scale divisions for full-sensitivity setting.

5.2.2.10 Close the leak isolation valve as rapidly as feasible,

5.2.3.10 Immediately after the preceding step, start the stop-
watch and simultaneously close the leak isolation valve as
rapidly as practical. Alternatively, the recorder chart may be
marked to indicate the beginning of the timed period and the
leak isolation valve then closed rapidly.

5.2.3.11 In order to determine the cleanup time (see 2.9), it is
necessary to observe the output continuously and stop the
stopwatch when the reading has decreased to 37 % of the
reading observed in 5.2.3.9 above. Note the reading of the
stopwatch. Alternatively, examine the recorder chart to deter-

and 10 s thereafter, note the output reading. Asin 5.2.2.9, con-
"—u—‘—mﬁmmm output.

vert the reading iff necessary.

5.2.2.11 Close the inlet valve.

5.2.2.12 Open the vent valve.

5.2.2.13 Remov{
tions are to remai

5.2.2.14 Closet

5.2.3 Sensitivit

only the plug from the inlet line; all connec-
h in place.

e vent valve.

y determination

5.2.3.1 Put the|small calibrated leak in place of the plug
removed in 5.2.2.]13 above, inserting the leak the same distance
into the connectign as the plug had been.

5.2.3.2 Zero the|output with the filament on.

5.2.3.3 Open th¢ leak isolation valve.

5.2.3.4 Open thg¢ pump valve.

5.2.3.5 Apply hglium at 100 kPa £ 5 %_pressure to the leak.
If the leak has itslown supply of helium,“omit this step.

NOTE — The filamgnt of the mass spectrometer tube may be turned
off before 5.2.3.6.

5.2.3.6 When the atmespheric air present between the
calibrated leak andl the{leak detector has been evacuated, close
the pump valve.

NOTE — Should cleanup time be a function of sefsitivity [setting, the
time observed should be corrected to the cleanup‘time at fyll sensitivity
setting, if any other setting was used.

5.2.3.12 One minute after closing-the leak valve |(5.2.3.10),
read and note the output. Correct for sensitivity setting as in
5.2.3.9.

5.3 Minimum detéctable concentration ratio
5.3.1 General

5.3.1.1 The determination of minimum detectable foncentra-
tion ratig requires means within the leak detector ungler test for
scanning the helium peak. This means is generally|an adjust-
ment*of the accelerating voltage, and it will be asqumed that
this is the case (see 2.6.3). When leak-detector oufput (scale
divisions) is plotted against accelerating voltage, a curve is ob-
tained, whose general features are illustrated by the $olid line in
figure 2 a). The rise in the curve to a peak at B is Hue to the
presence of helium. The faired curve indicated by a broken line
is due to a varying background signal contributed by|other ions
in the absence of helium. With helium present, and in the
absence of background, the curve obtained woulfd be sym-
metrical, falling off asymptotically to zero on either pide of the
peak voltage. The curve shown in figure 2 a) is vefy nearly a
direct superposition of the background curve and the sym-
metrical pure-helium curve.

5.3.1.2 It should be noted that as the voltage is Varied from
the left side of the graph to the right, the output first decreases,
then increases, and finally decreases again. This feversal in
direction, indicating the presence of helium, is yery easily
detected when the scan is being observed visually dn a meter.

5.2.3.7 Open the inlet valve promptly after initiating the pro-
cedure in 5.2.3.6. Allow the pressure in the leak detector to
reach a steady value, showing no observable change in 1 min.

5.2.3.8 Turn on the filament of the mass spectrometer tube if
it is not on.

5.2.3.9 At this point it may be necessary to change the sen-
sitivity setting. When the output signal has reached a steady
value, showing a change in 1 min which is not greater than the
drift (as corrected for the sensitivity setting), note the output
reading in scale divisions. If the leak detector has been set at
reduced sensitivity, the reading should be converted to the
equivalent scale divisions for full-sensitivity setting.

As—the—helium—inpui—is—progressively—reduced—tHe reversal
becomes smaller until eventually a curve, such as is shown by
the solid line in figure 2 b}, is obtained. Under these conditions
the output never reverses; it remains constant for a very short
voltage interval. Such a condition will barely be detected by the
usual visual observations. In the absence of noise and drift, the
concentration ratio of helium which produces this condition
determines the minimum detectable concentration ratio.

5.3.1.3 Helium background gives rise to a trace similar to that
of figure 2 a). The total situation is illustrated by figure 2 c).
The first (lowest) solid-line curve represents the minimum
detectable concentration ratio. The next curve represents the
helium output due to background in the absence of injected
helium. The third curve represents the output due to incoming
helium plus helium background.
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5.3.1.4 In the following determination the helium background
is called the spurious signal.

5.3.1.5 Under practical conditions it is not possible to make a
rigidly correct determination of the minimum detectable con-
centration ratio as defined above. In the following, somewhat
arbitrary determinations are used for calculating a sensitivity
figure. The minimum detectable concentration ratio so
obtained is one that is reasonable in the light of practical ex-
perience.

ISO 3530-1979 (E)

5.3.2.14 Record the output for 20 min or until the output is
off-scale. This record is called the noise curve.

5.3.2.15 Treat the drift and noise curves as in 6.1.1.

5.3.3 Spurious signal determination

5.3.3.1 With the equipment as it was at the end of 5.3.2.13,
close the leak isolationvalve

5.3.2 Drift and noise determination

5.3.2.1 Cpnnect the output of the leak detector to the
recorder, the leak detector being at its maximum sensitivity set-
ting, the injet valve closed, and the filament off. See 4.3.

5.3.2.2 Cpnnect the leak detector to an auxiliary system as
shown in flgure 1 and further specified in 4.2.1.

5.3.2.3 Cpnnect the large leak (calibrated or adjustable) to the
leak detectpr. See figure 1.

5.3.2.4 Fg¢ed atmospheric air or a helium mixture (see 3.5), at
100 kPa +|5 %, to the leak. In case atmospheric air is used,
the feed lifle should not of itself act as a source of helium and
preferably $hould be of all-metal construction.

5.3.2.5 Open the leak isolation valve.

5.3.2.6 Open the pump valve.

5.3.2.7 When the atmospheric air present between the leak
and the inlgt valve has been evacuated, open‘the'inlet valve.

5.3.2.8 Close the pump valve.

5.3.2.9 If|an adjustable leak is being used, adjust it to bring
the pressufe in the leak déteetor to its optimum value as
specified in 3.3.4.

5.3.2.10 Turn onsthe*filament and adjust the sensitivity con-
trol, if nedessary,”to the highest sensitivity setting that will
result in ar| on-seale recorder indication.

5.3.3.2 Set the leak detector for the'\greatest sensitivity that
will give on-scale readings. (If necessary, readjust the scanning
control for helium peak.)

5.3.3.3 When the outpit signal has reachefl a steady value,
showing no observable-change in 1 min, scan the helium peak
as specified for the instrument. The output w21I, in general, pro-

duce a curve of the form shown in figure 2Ja). The curve is
faired, as is also{shown in the figure by the broken line.

5.3.3.4 < Take the ordinate AB as a measufe of the helium
backgreund, B being located at the maximun of the curve and
A ditéctly below B.

5.3.3.5 If AB is not zero, repeat the scanninjg at 15 min inter-
vals until AB has become zero or has not|changed over a
30 min period.

5.3.4 Sensitivity determination

5.3.4.1 Close the inlet valve.

5.3.4.2 Open the leak isolation valve.

5.3.4.3 Open the pump valve.

NOTE — The filament may be turned off at this ppint.

5.3.4.4 When the air present between the leak and the inlet

valve has-been-evacuated—open-the inletvalve
T o .

5.3.2.11 Adjust the backing-off (or zero) control so that the
recorder reading is as near to 50 % of full scale as possible.

5.3.2.12 Record the output for 20 min or until the output has
reached full scale, for positive drift, or zero for negative drift.
This record is called the drift curve.

5.3.2.13 Set the sensitivity control on full-sensitivity setting.
If the indication is off-scale, bring it to mid-scale by means of
the backing-off (or zeroj control. If this is not possible, set the
sensitivity control to the highest sensitivity setting that will pro-
duce an on-scale indication. Bring the indication to mid-scale
by means of the backing-off (or zero) control.

5.3.4.5 Close the pump valve.

5.3.4.6 When the pressure in the leak detector has reached a
steady value, showing no change in 1 min, turn on the filament
if it is not on.

5.3.4.7 When the output signal has reached a steady value,
showing no change in 1 min which is greater than the drift (see
6.2.1.1), scan the helium peak as specified for the instrument.
The output will, in general, produce a curve of the form shown
in figure 2 a). The curve is faired, as is also shown in figure 2 a)
by the broken line.
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