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Characteristics of Electrical Type Pressure Transducer Which uses Bourdon Tube

Kijoong Kim » Jaekyu Baick « Eungkyo Han

Abstract

The Bourdon tube pressure gauge is the most widely used primary detector for pressure
in various kinds of fields recently. However in many cases lots of difficulties are encou-
ntered in telemetering, measuring the continuously changing pressure and recording as
time goes by, etc.

In this paper a Bourdon tube of flat-oval section is considered. On the basis of Wolf’s
theory, the very sensitive places are selected on the tube and full bridge arrangement is
used. Then all of the characteristics are examined in order to use the pressure transducer
practically into which the pressure gauge is converted.

From the results, the error in meter reading is about *3% F. S., on the other hand,
when measured with strain gauge, the error is within +1% F.S.. Also external accele~

ration on Bourdon tube hardly affect practical use.

o A A

D : flexural rigidity((Eh®)/12(1—v%))

E : modulus of elasticity(Young’s modulus)

F : strain gauge factor

M., M, : bending moments in tube per unit
length of meridional section and a
section perpendicular to meridian,
respectively

Ny N, : force in tube per unit length of
meridional section and a section perp-
endicular to meridian, respectively

R : radius of curvature of tube center line
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V : volume of ring per unit length

W : virtual work done by uniformly distr-
ibuted pressure

a : half width of flat-oval section

b : half height of flat-oval section

¢ : half width of flat part(a-b)

¢;,¢, : input and output voltage in wheats-
tone bridge circuit

h : wall thickness of tube

n, : width-to-height ratio of flat part

b : uniformly distributed pressure

r; : radius of curvature of infinitesimal area

s: arc length

v : displacement in the y direction
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& :strain measured experimentally

&, &, : unit elongation of tube in meridio-
nal direction and in the direction
of parallel circle, respectively

d : angle which defines the position of a
meridian

v . poisson’s ratio

oy 0, © stress of tube in meridional direc-
tion and in the direction of parallel
circle, respectively

¢ : angle which defines the position of a

parallel circle
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Fig.1. Forces and bending moments in the
ring per unit length
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Fig. 3. Rate M,/Pa? plotted theoretically
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Fig. 5. (a) Four-gauge arrangement for
measuring strain
(b) Wheatstone bridgecicuit
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Table 1. Dimension of tube

a ‘ 5.3 mm
b | 1.65 mm
c | 3.65 mm
h ’ 0.2 mm
R | 27.0 mm
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Fig. 7. Block diagram of experimental
apparatus for measuring the zero
drift
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Fig.8. Experimental apparatus for measuring
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Fig.9. Experimenal apparatus for measuring
the zero drift.
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Fig. 10. Block diagram of experimental apparatus

for measuring response
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Fig. 11. Block diagram of experimental appar-
atus for measuring natural frequency
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Fig. 12 Block diagram of experimental
apparatus for measuring the effect
of external acceleration on Bourdon
tube characteristics
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Fig.13. Experimental apparatus for measuring
response
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Table 2. Obtained data

Pressure up DOWN
(kg/cm?)| Strain | Diff. of | Strain | Diff. of
(X10- 6) Strain (X108) Strain
0 0 6
485 477
0.5 485 483
490 i 485
1.0 975 968
1 488 486
1.5 1463 1454
480 ! 483
2.0 1943 1937
478 478
2.5 2420 2413
! 479 431
3.0 ! 2899 2896
f 484 487
3.5 ] 3383 3383

Table 3. Obtained data

Temp(°C)’ 20 ’ 30 | 40

Zero drift
(X 1076)

50{60{70]80]90 100

ol12[22|43165|69(14|-48 -13
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Fig.14. Relationship between strain and
pressure
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