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Sandia Laboratories is developing a
quartz resonator pressure transducer for
geothermal well logging applications.

The resulting pressure tool (Figure 1) will
be designed for use in wells at up to 275°C
(527°F) and pressure up to 52 MPa (7500
psi). '

T. D.

The transducer element consists of a

- rotated X-cut quartz resonator disc4 which

controls the frequency of an oscillator
circuit (see Figure 2). As stress is
applied around the circumference of the
disc, the mechanical resonant frequency
is lowered. The end caps isolate the
resonator surface from the pressure
coupling fluid. The crystallographic

‘orientation of the quartz transducer is

optimized for specific applications to

minimize the effect of small temperature
changes about the operating temperature.
This is done by operating at the turning

_ point where the slope of the fregquency vs.

temperature curve is zero (see Figure 3).-

- Multiple curves are shown for different

crystallographlc orientations. By select-
ing the appropriate orientation, the trans-
ducer can be optimized for operation at:any

tion and accuracy the transducer can be
isolated from the environmental temperature
and maintained at the turning point temper-
ature by an oven.
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An identical transducer with a
slightly higher resonant frequency is
isolated from the pressure. It is used
as a reference and is thermally coupled
to the pressure transducer to praovide
tracking over small temperature changes.
The two oscillator outputs are mixed and
the resulting difference frequency is
transmitted up the cable for pressure
readout. - A block diagram of the elec-
tronics is shown in Figure 4.
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