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(54) Pressuresensor

(57) Asensorcomprises a rigid support
10 and a diaphragm 20 having a
peripheral portion fixed by a layer of
glue 30tothe support. The central
portion of the diaphragm is spaced from
the supportand, on its surface facing the
support, carries at least one thick-film
resistor R acting as a piezo-resistive
transducer. The diaphragm can deform
resiliently towards the supportwhen a
pressure is exerted on its other surface.
The surface of the support which is
connected to the diaphragm is flat, and
the layer of glue has a calibrated
thickness such that the distance D
between the diaphragm and the surface
ofthe support at rest is substantially
equal to the deflection of the diaphragm
corresponding to a predetermined
maximum pressure measured.
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SPECIFICATION
Pressure sensor

The presentinvention relates to a pressure sensor
and more particularly to a sensor of thetype
comprising a rigid support and a diaphragm having
a peripheral portion fixed by a layer of glue to the
support and a central portion spaced fromthe
supportand carrying, on its surface facing the
support, at least one thick-film resistor actingasa
piezo-resistive transducer, the diaphragm being able
to deform resiliently towards the support when a
pressure is exerted on its other surface.

A pressure sensor of thistype according to the
priorartis shown in Figures 1to 3 of the appended
drawings. Itincludes, in known manner, a
substantially circular rigid support 1, typically of
ceramics material, having an annular projection 1a
on its upper face. This projection surrounds aflat
rebated surface 1b of the support (Figure 2). The
sensorfurtherincludes a diaphragm 2 constituted
typically by a substantially circular disc of ceramics
material having a thickness of the order of about 500
microns. This diaphragm has a peripheral portion
fixed by alayer of glue 3to the upper surface ofthe
annular projection 1a of the support 1. Usually, both
the diaphragm 2 and the projection 1a of the support
1 are provided with respective layers of vitreous glue
deposited by silk screen printing, and the diaphragm
and the support are then juxtaposed and passed
through an oven so as to meltthe layers of glue.
Before the gluing step, there are deposited onthe
surface 2a of the diaphragm 2 intended to face the
support 1 thick-film resistors R for acting as
piezo-resistive strain gauge transducers and
conductive tracks (also deposited by silk screen
printing by the thick-film technique) for their
interconnection and their connection to external
circuits.

In use, when a pressure is exerted onthe
diaphragm 2 in the manner indicated by the arrows
indicated Fin Figure 3, the diaphragm 2 deforms
elastically towards the support 1. The thick-film
resistors R deform and consequently their
resistances vary. This variation in resistance may be
detected by external circuits of conventional type.

The pressure sensors of the type described above
with reference to Figures 1to 3 have the following
problem. The dimensions of the diaphragm depend
on the range of pressure values which itis wished to
measure with the sensor. The diaphragm will be
relatively thin for relatively low pressure ranges,
while the diaphragm will generally have to be thicker
to measure relatively higher pressures.

For some specific applications, itis necessary for
the pressure sensor to be able to detect pressures
within a predetermined range of measurements and
also occasionally to be able to withstand very much
higher pressures than the predetermined maximum
pressure to be measured. For example, it may be
necessary for a sensor to be able to measure
pressures of between 0.5 and 2 bars, while, for safety
reasons, itis necessary for the sensorto be able to
withstand pressures of, for example, 10 bars.
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According to the prior art, the diaphragm of a
pressure sensor intended to fulfil these
requirements would be dimensioned so thatitcould
withstand, that is, bend resiliently without breaking,
apressure of up to 10 bars. As a result of this
dimensioning criterion, the sensor has a rather poor
sensitivity in practice, that is, there is a reiatively
modest deformation of the diaphragm at
predetermined pressure variations within the range
of measurement proper, thatis, for pressures of up
to 5 bars.

The sensors of conventional type described above
thus have the disadvantage of poor sensitivity in the
range of pressure values to be measured when they
have to be dimensioned so as to withstand
occasional exceptional pressures of amuch higher
value than the maximum pressure to be measured.

The object of the presentinventionis to providea
pressure sensor of the aforesaid type which enables
the disadvantage described above to be avoided.

This object is achieved according to the invention
by means of a pressure sensor of the type specified
above, the main characteristic of which liesinthe
fact that the surface of the support which is
connected to the diaphragm is flat and the layer of
glue has a calibrated thickness such that the distance
between the diaphragm and the surface of the
support at rest is substantially equal to the deflection
ofthe diaphragm corresponding to the
predetermined maximum pressure to be measured.

Inthe sensor according to the invention, therefore,
the diaphragm can be dimensioned such thatitcan
withstand, that is, bend resiliently without breaking,
pressures of up to substantially equal the maximum
predetermined pressure to be measured or slightly
highervalues. When the pressure applied tothe
diaphragm of such a sensor surpasses the
predetermined maximum pressure to be measured,
the diaphragm is brought to bear against the surface
ofthe support 1 facing it and can thus withstand the
over-pressure.

Further characteristics and advantages of the
pressure sensor of the invention will become
apparent from the detailed description which
follows, with reference to the appended drawings,
provided purely by way of non-limiting example, in
which:

Figure 1, already described, is a perspective view
of a pressure sensor of the priorart,

Figure 2, already described, is a section taken on
thelinell-ll of Figure 1,

Figure 3, also described previously, is a view
similarto Figure 2,

Figure 4is a perspective view of a pressure sensor
oftheinvention,

Figure 5is a sectional view taken on the line V-V of
Figure4,and

Figure 6is a section, similar to the view shownin
Figure5, of a pressure sensor of the invention under
conditions in which it is subject to a pressure greater
than the predetermined maximum pressure to be
measured.

With reference to Figures 4 and 5, the pressure
sensor of the invention also includes a rigid support,
indicated 10, constituted, for example, by a ceramics
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material, to which is fixed adiaphragm 20 also
constituted, for example, by a thin disc of ceramics
material. As shown in particularin Figure 5, the
upper surface 10a of the support 10is flat. The
diaphragm 20 is fixed to and supported from the
support 10 by means of the interposition ofan
annularlayer of glue 30. This layer of glue hasa
thickness D which is calibrated precisely so thatthe
distance between the diaphragm 20 and the upper
face 10a ofthe support 10 at rest is substantially

~ equal to the deflection of the diaphragm 20
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corresponding to the predetermined maximum
pressure to be measured. Thus, forexample, ifthe
sensor is intended to measure pressures ofup to 5
bars, the thickness of the glue is calibrated so that the
restdistance between the diaphragm 20 and the
surface 10a ofthe support 10 is equal to the
deflection of the diaphragm when itis subjecttoa
pressure of 5 bars. If a pressure of 10 bars is exerted
on the diaphragm 20, forexample, the diaphragm s
brought into contact with the surface 10a of the
support 10, as shown in Figure 6, and discharges the
forces onthe support 10. Thus, the sensorisin
practice able to withstand pressures of upto avalue
which the support 10 itself can withstand.

The rest distance between the diaphragm and the
support may be calibrated very precisely by
controlling the thickness of the layer of glue
deposited by silk screen printing on the diaphragm
and the support. Typically, the rest distance between
the diaphragm and the supportis of the order of 10
microns.

Conveniently, though not necessarily, asshownin
Figures 5 and 6, a rebate 10b isformed in the surface
10a of the support 10 facing the thick-film resistors R
carried centrally by the diaphragm 20. Thus, as
shown in Figure 6, when the sheet or diaphragm 20 is
brought to bear againstthe support, damage to the
thick-film resistors, which could result from their
impact with the support, is avoided.

Naturally, the principle of the invention remaining
the same, the forms of embodiment and details of
construction may be varied widely with respectto
that described and illustrated purely by way of
non-limiting example, without thereby departing
from the scope of the presentinvention.

CLAIMS

1. Pressure sensorcomprising a rigid support
and adiaphragm having a peripheral portion fixed
by alayer of glue to the support and a central portion
spaced from the support and carrying, on its surface
facing the support, atleast one thick-film resistor
acting as a piezo-resistive transducer, the diaphragm
being able to deform resiliently towards the support
when a pressure is exerted onits other surface, in
which the surface of the supportconnected to the
diaphragm isflat, and in which the layer of glue hasa
calibrated thickness such that the distance between
the diaphragm and the surface of the support at rest
is substantially equal to the deflection of the
diaphragm corresponding to the predetermined
maximum pressure measured.

2. Pressuresensoraccording to Claim 1, in which
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the at least one thick-film resistor is deposited onthe
central zone of the diaphragm and a rebate is formed
in the region of the surface of the support facing the
at least one resistor.

3. Pressure sensorsubstantially as herein
described with reference to, and as shownin, the
accompanying drawings.

Printed for Her Majesty’s Stationery Office by

Croydon Printing Company {UK) Ltd, 6/87, D8991685.

Published by The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.

“

[



