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(57) Abstract

A method for testing the
tightness of a test volume (6) con-
stituted by the inside of a contai-
ner or a closed space between a
hollow test object (3) and a cover,
a fixture (1, 2) or the like, which
temporarily encloses the test ob-
ject during the testing operation.
First, a gas pressure is applied to
the test volume (6) by transferring
apredetermined (21) gas quantity
for the detection of a possible lar-
ge leakage and, thereafter, a diffe-
rential pressure measurement
(11) relative to a reference volume
(7) is effected for the detection ofa
possible minor leakage.
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Method for testing the tightness of a test volume

The invention relates to a method for testing whether a test
volume is tight. In this context, a test volume means either
the inside of a container or the like or a closed space be-

tween a hollow test object and a cover, a fixture or similar
which temporarily encloses the test object or a part thereof

during the testing operation.

The method according to the invention is especially useful
for testing the tightness of a test object having an internal
cavity or chamber which has to be gas tight with respect to
the environment. As examples hereof, ignition tubes and wrist
watches can be mentioned. A method frequently used is to test
the tightness of such test objects by submerging them into a
liquid, whereupon a negative pressure is applied over the
liquid surface and, in case of a miﬁor leakage; gas bubbles
rise to the surface. However, large leaks cannot be disco-
vered by this method, since the chambers or cavities of the
test object will be filled with liquid immediately.

According to the invention the tightness test is instead
carried out as follows: A gas pressure is applied in the test
volume by transferring a predetermined quantity of gas; in

a first step, the gas pressure is checked momentarily for

the detection of a possible large leakage and, in a second
step, the test volume and a reference volume are connected
for equalization of pressures and separated again, followed
by measuring changes of the gas pressure of the test volume
by way of differential pressure measuring for the detection
of minor leaks.

In this connection, "transferring" a predetermined quantity
of gas means "delivering to" or "exhausting from", i.e. it

is possible to operate with either a positive or a negative
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pressure relative to the atmospheric pressure. The simplest
way to obtain a "predetermined" quantity of gas is to enclose
gas (e.g. air) under a certain pressure in a container having
a well-defined volume and then connect the container to the
test volume, so that the pressures are equalized. Provided
that the container and the test volume have volumes of the same
order, the resulting gas pressure will constitute a certain
positive or negative pressure, the size of which 'indicates
whether or not the test volume leaks. In case of a large
leakage, the test volume appears larger and, consequently,
the positive pressure will be lower or the negative pressure
higher, respectively.The predetermined quantity of gas may
alternatively be obtained by means of a piston-cylinder unit
having a well-defined piston stroke.

During the first step, the check of the gas pressure in the
test volume can be made by means of a pressure sensor, which
indicates the absolute pressure in the test volume after the
transfer of the predetermined gas quantity. If, in this case,
the measured pressure is below a minimum value (when opera-
ting with positive pressure) or above a maximum value (in case
of negative pressure), a large leakage can be detected, in
which case the testing overation can be concluded for the
particular test object.

An alternative method to check the gas pressure in the test
volume is to transfer a predetermined gas quantity simultane-
ously to the test volume as well as the reference volume and
to perform, immediately thereafter, a momentary differential
pressure measuring. In case of leakage in the test volume,
there will be different pressures in the test volume énd the
reference volume, causing a differential pressure sensor to

react accordingly.

The invention will be described further below with reference
to the attached drawing showing schematically a device for

tightness testing in accordance with the inventive method.
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On the left hand side of the drawing, an object 3 is placed in
a two-part fixture 1, 2, said object having an internal cavity
4, Normally, this cavity must be gas tight towards the envi-
ronment, but in practice, e.g. in case of serial production,

small or large leaks will appear at some objects, indicated

schematically by a throttling 5 on the drawing.

Between the outside of the object 3 and the internal walls
of the fixture 1,2, a space having a rather well-defined vo-
lume is defined, in the following being referred to as the
test volume 6. Of course, the test volume depends on the
outer size tolerances of the particular object, but these
tolerances are supposed to have no influence on the test

results.

To enable comparative measurements, a reference chamber 7 is
formed in a body 8 (to the right hand side of the drawing),
and the geometrical configuration as well as the volume of
the chamber 7 correspond substantially to those of the test
volume 6. In the following, the chamber 7 is referred to as
the reference volume.

Via couplings (not shown) and conduits 9 and 10, respectively,
or hoses, the test and reference volumes 6,7 are each connec-
ted to an associated chamber of a differential pressure sensor
11 provided with a diaphragm, e.g. an inductive pressure sen-
sor of the type described in the Swedish patent ‘specification
7507483-1. The drawing shows, however, a contact 13 mechanical-
ly connected to the diaphragm 12 and adapted to close an elec-

tric circuit, indicated at 14, when the diaphragm is deflec-
ted towards the left.

The conduits 9 and 10 are each connected to a conduit 15 and
16, respectively, between which a shunt 17 with a cut-off
valve 18 is inserted. Each conduit 15,16 is also provided
with a cut-off valve 19 and 20, respectively, and is connec-
ted to an associated vessel 21 and 22, respectively, to which

pressurized air can be supplied via a feeding conduit 23
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and a cut-off valve 24 and 25, respectively.

The device operates in the following way:

An object 3 to be tightness tested with respect to a possible
leakage in an internal cavity 4 is placed into the fixture
1,2. The valves 18, 19 and 20 are closed, whereas the valves
24 and 25 are opened so that the two vessels 21 and 22 are
charged with pressurized air. Thereafter, the valves 24 and 25
are closed and the valves—l9, 20 are opened. The pressurized
air in the vessels 21,22 will then be distributed, on the one
hand, in the closed circuit constituted by the test volume 6,
the conduits 9,15 and the vessel 21 and, on the other hand, in
the closed circuit constituted by the reference volume 7, the
conduits 10,16 and the vessel 22. In case these closed cir-
cuits are of equal size (or if the volume of the vessel 21 is
related to the test volume 6 in the same way as the volume of
the vessel 22 is related to the reference volume 7) the equa-
lized positive pressures will be equal in the test volume and
in the reference volume, provided that no large leak 5 exists.
Since the pressures on both sides of the diaphragm 12 of the
differential pressure sensor 1l are equal, no signal from the
differential pressure sensor will be obtained. Thus, it can
be established that no large leak exists between the outside
of the object 3 and its cavity 4. If, on the other hand, such
a leakage really exists, the differential pressure sensor will

give a signal indicating leakage.

If no large leakage is found, the testing is continued by clo-
sing the valves 19 and 20 and momentarily opening the valve 18,
so that exactly the same pressure prevails on both sides of
the diaphragm 12 of the differential pressure sensor 11. The
closing of the valve 18 is\followedkura test with respect to a
minor leak 5 in the object 3. During a predetermined measuring
time (e.g. 5 seconds; however, the time period depends on the
particular tightness requirements) the separated aif circuits

of the test and reference volumes 6 and 7 are left alone.
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Even a very small leakage 5 will now be detected by means of
the differential pressure sensor 11, the diaphragm 12 of which
is deflected (to the left on the drawing) as soon as the air
pressure in the test volume 6 is reduced , the reduction being
caused by a leakage flow into the internal cavity 4. When this
testing step has been carried out as well, the object

3 can be regarded as tight, and a new object is placed in

the fixture 1,2.

As an alternative to the above-described operation during
the first testing step (for detecting a large leakage), the
vessel 22 can possible be excluded (on the drawing this corre-
sponds to the valves 20 and 25 being permanently closed) and
a préssure sensor 26 (dashed) can be connected to the conduit
so as to indicate whether the air pressure, upon feeding air
from the vessel 21, falls below a predetermined threshold
value. At this stage, the differential pressure sensor 11l is
separated from the measuring circuit by means of a valve 27,
which is likewise dashed on the drawing.

Instead of measuring a positive pressure, it is possible to
use a negative pressure, in which case the vessels 21,22 (or the
vessel 21 in the modified dashed embodiment) are initially
connected to a vacuum pump via the conduit 23, so that a cer-
tain negative pressure is obtained in each vessel. The fol-

lowing operation may, however, be effected correspondingly as
described above.

Furthermore, the vessels 21,22 or the vessel 21, respectively,
can be replaced by a piston-cylinder unit (not shown) having

a well-defined piston stroke. During the coarse leakage detec-
tion it is, in fact, sufficient to supply a well-defined air or
gas quantity to the test volume 6 and the reference volume 7.

Even in other respects, those skilled in the art can apply the
inventive idea in many different ways within the scope of the
following claims.
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CLAIMS

1. A method for testing the tightness of a test volume (6)

by applying a certain gas pressure, the timely variations of
which are measured by differential pressure measurement (11)
relative to a reference volume (7), characterized
in that the gas pressure in said test volume (6) is applied

by transferring a predetermined (21) gas quantity, wherein

in a first step the gas pressure in the test volume is checked
(11,26) momentarily for the detection of a possible large
leakage, and in a second step said differential pressure
measurement is effected for the detection of a minor

leakage.

2. A method as set forth inclaiml, characterized
in that the predetermined gas quantity is transferred between
a vessel (21) having a well-defined volume and said test
volume (6).

3. A method as set forth in claiml or 2, characte -
rized in that during the first step the gas pressure in
the test volume (6) is checked by means of a pressure sensor
(26) indicating leakage if the gas pressure falls below a

minimum value or rises above a maximum value.

4. A method as set forth in claim 1 or 2, charact e~

r i zed in that during the first step predetermined gas
quantities are transferred to or from the test vdlume (6) as
well as to or from the reference volume (7), wherein even
the detection of a possible largeleakage is effectéd by
differential pressure measurement (11).
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