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I 
Sandia Laborator ies  i s  developing a 

quar tz  resonator  pressure  t ransducer  f o r  s l i g h t l y  h igher  resonant  frequency is 
geothermal w e l l  logging app l i ca t ions  .l i s o l a t e d  from t h e  pressure .  It is  used 
The r e s u l t i n g  p res su re  tool  (Figure 1) w i l l  as a reference  and i s  thermally coupled 
be designed f o r  use i n  w e l l s  a t  up t o  275OC t o  t h e  p re s su re  t ransducer  t o  provide 
(527OF) and pressure  up t o  52 MPa (7500 t r ack ing  over s m a l l  temperature changes. 
ps i ) .  The t w o  osci l la tor  outputs  are mixed and 

the r e s u l t i n g  d i f f e r e n c e  frequency is  
The t ransducer  element cons i s t s  of a t r ansmi t t ed  up t h e  cable  f o r  p re s su re  

ro t a t ed  X-cut q u a r t z  resonator  d i s c 2  which readout.  A block diagram of  t h e  elec- 
con t ro l s  t he  frequency of an oscillator t ronics  is shown i n  Figure 4. 
c i r c u i t  (see Figure 2 ) .  A s  stress is 
appl ied around t h e  circumference of t h e  
d i sc ,  t he  mechanical resonant  frequency 
is lowered. The end caps i s o l a t e  t he  
resonator  su r face  from t h e  pressure  
coupling f l u i d .  The c rys t a l log raph ic  
o r i e n t a t i o n  of t h e  qua r t z  t ransducer  is 
optimized f o r  s p e c i f i c  app l i ca t ions  t o  
min imize  t he  e f f e c t  of s m a l l  temperature 
changes about t h e  opera t ing  temperature. REFERENCES 
This is  done by opera t ing  a t  t h e  tu rn ing  
po in t  where t h e  s lope  of  t h e  frequency vs. 1. E e r N i s s e ,  E.P., "Quartz  Resonator 
temperature curve is zero  (see Figure 3). Pressure  Gauge: Design and Fa- 
Mult iple  curves are shown f o r  d i f f e r e n t  b r i c a t i o n  Technology", SAND 
c rys t a l log raph ic  o r i en ta t ions .  By select- 78-2264, Sandla Laboratories, 
i ng  the  appropr ia te  o r i e n t a t i o n ,  t h e  t r ans -  January 1974. 
ducer can be optimized f o r  operat ion a t  any 
s p e c i f i c  temperature. For optimum resolu-  2. EerNisse,  E.P., "Rotated X-Cut 
t i o n  and accuracy t h e  t ransducer  can be 
i s o l a t e d  from t h e  environmental temperature perature Applicat ions" ,  Proc. 
and maintained a t  t h e  tu rn ing  po in t  temper- 
a ture  by an oven. Cont ro l ,  1978. 
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DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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Figure 3. Temperature vs. Frequency 0 
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