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is shown in Fig. 6. The low-pressure pump, intensifier, controls, g - T T )
and pressure cell are plainly visible in this view. ,';«no T T i T

In addition to the high-pressure equipment, a dead-weight as- N } i ! AFTER | ’
sembly was constructed for measurement of pressures up to g ‘_{ i X‘:
30,000 psi, Fig. 7. Pressure coils were calibrated with reference ° : r ——— —*ﬁ;: =
to this dead-weight assembly, and periodie checks were made with | T ‘ l ‘
the Watertown standard and Dr. Bridgman’s laboratory. g—«w— ; T— — . TEN?E

All measurcments were made with specially adapted Foxboro & ; L |
instruments or with specially designed slternating-current bridges. g—m ™ i *]L — f‘*“ el
Accuraeies of measurement were in most cases better than 0.1 & 20 40 60 80 00 120 WO 6O B0 200 220 240 260

per cent.

Ezperimental Resulis. All measurements on gold chrome were
compared to manganin standards. Fig. 8 shows the pressure-re-
sistance characteristics of two typical gold-chrome samples. The
two gamples had received a different degree of annealing after the
drawing process, and had been baked after being formed into a
coil as described previously.
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Fic. 8 Pressure Versus ResiesTance CuaNGE ror 2.1 PEr CeENT
GoLp CEHrROME

The pressure coefficients of 0.716 and 0.673 X 107 gchm/ohm/
psi are typical of several samples tested. A remarkable degree of
linearity of resistance change versus pressure was noted and, even
more important, the complete absence of drift, so annoying with
manganin. Linearity was good to less than 0.25 per cent.

The gold-chrome alloy was found to follow rapid changes of
pressure, coming to equilibrium within a &econd or so. No hys-
teresis during pressure-cycling was observed. When first ex-
posed to pressure, the gold-chrome coils showed an initial zero
shift, but in all cases this was well under 1 per cent of the initial
value. Furthermore, all measurable zero shift ocewrred in the
first pressure cycle, as compared with manganin, which often re-
quired several cyeles before repeatable results would be obtained.

Fig. 9 shows the temperature-resistance properties of a 2.1 per
cent gold-chrome coil which had been pressurized to greater than
100,000 psi several times. It is interesting to note that one of the
effects of exposure to pressure-cycling is to perform the same type
of stabilization to temperature as accomplished by extended bak-
ing of the new coil,

For purposes of comparison, Fig. 10 shows the pressure sensi-
tivity of a Foxboro manganin eoil a~ compared to a typical gold-

F1a. 9 Lerecr oF 100,000-Psi PressvRe Cyeore oN TEMPERATURE
VeErsus RESISTANCE CHANGE FOR 2.1 PER CENT GoLp CHROME
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¥16. 10 Pressvre Sexsrriviry oF MANGANIN Versus 2.1 Per CENT
GoLp CHrOME

chrome coil. The manganin coils had pressure cocfficients ranging
from 1.69 to 1.72 X 10 7 ohm/ohm/psi. Thercfore it appears
that gold chrome has about 33 per cent of the sensitivity of good-
quality manganin, but ite ability to discrimiinate between pressure
chauges and temperature changes more than overweighed thie
loss in sensitivity,

CoNcLUSION

Recent observations on gold chrome have confirmed these
earlier findings on the linearity and stability of the pressure char-
acteristics. Since 2.1 per cent gold chrome so nearly fulfills all of
the requirements of a pressure-sensing device for industrial-con-
trol applications, it is recommended that this material be con-
sidered seriously as a standard for pressure measurements, re-
placing the existing manganin standard for application to indus-
trial-contrel problems.




