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_e P ’n;ndon experiments with manganin wire for the
. m& .of high pressures are made difficult by virtue

b iy
g : 'c*'m"hmperltm‘e-nmtance response of the manganin.
e e Fhe equilibrium time reguired for this material to steady
ok ont after rapid pressure changes makes manganin gen-
Wy erally unsaited for uses in industrial-control applications.

" For this reason, a study was made of the pressure and
temperature response characteristics of several new ma-
tevials. . An alloy of 2.1 per cent chromium in gold was
:-'fmmd to have much less sensitivity to temperature,
ar; from +1 to —1 ppm per deg F over the range of
.40 F to 200 F, while manganin varies from +5 to —40

m in this same interval. This alloy also has a strong

i3 gk Ry uro coefficient. Typlml values are 0.67 to 0.72 X tive of using gold chrome as a primary standard of resistance.® -
[ P ¥ /&hnhnﬁ for gold chrome as compared to 1.69 Material similar to that supplied to the Bureau of Standards was
I ta 1.72 % 10-7 ohm/ohm/psi for the manganin tested. obtained from Sigmund Cobn and tested at Foxboro. An ex-
& S the pressure sénsitivity is only 33 per cent that of  cellent agreement between our gamples and those reperted by the
’ : 2 manganin, the smaller temperature sensitivity of the gold Bureau has been a gratifying check on the accuracy of our meas-
| it b chrome results in good discrimination between tempera- urement technique, Their probable sensitivity to pressure also
| ture and pressure changes. Gold chrome responds rapidly  was predicted by the Germans. Experiment has shown that
7. e’y to pressure changes, q\uckly coming to equilibrium, and  gold chrome is suitable for measurement of high pressure to values
& TR X dooa ‘not shew the annoying drift so characteristic of of the same order as manganin.
3 R ¢ w It is generally pressure seasoned with a single Gold-chromium wire has properties whieh make it particularly
2 ey application of pressure, as compared to several cycles suitable for a pressure-sensing element for industrial purposes.
| kg L usually required for manganin. Its long-term stability It responds rapidly to pressure changes, it has a high degree of
eI compares favorably with manganin. discrimination between temperature and pressure effects, it has
WO B it LY adequate pressure-resistance sensitivity, and material with a high
' : InTRODUCTION degree of uniformity is available.
2 é N the N}orawry investigation of high-pressure phenomena, - .
A I B g ccll o BwngRGin Wire Whete nemtanp?: changes TEMPERATURE VER:US Rhgs'r.mcs PROPERTIES —EXPERE-
4 Yimesrly with exposure to fluid pressure, has been adopted, ‘ AEMEAL S ROGDCRE
’ utiiversally as a pressurc-sensing device, as a result of the pioneer- '"“"9.“""" thmples " b( tented e aithier lf)osely would o
3 ‘ mF Swoek of Dr. Bridgman:? a ceramic bol)‘bm of small size to lacilitdte handling, or were self-
4 : Manganin is especially suitable for the measurenents of pres- supporting coils as in the case of 'preasure-se.nsing units. The coils
B sure from 50,000 psi p o values that are limited only by the thus ?round contained locked-in mm‘.ha!.ncal strains which of
| & i A o 2 ol inthe todesnf 1.7 oliggs par necessity haq to be rernngd' before the coils became stable. For
ol " 100'ohms of wire per 100,000 psi, a value which makes accurate manganin coils, thig stabilizing process was accomplished by the
S5 E , Corbataheet Tubadittomanits quits shnplo. use of thg Bridgman cycle. This cousisted of exposing the com-
_F.»; iz O Tt is well known that manganin changes its resistance alightly pleted coils to u:{nperaturgs of —100 F for a period of at Jeast 2
g n with tempersture, and this resistance change is small ouly over a hr, and t.ho.n_placmg them in an oven &t a temperature of 4+250 F
x ; fairly narrow temperature range, If the temperature of the fluid for.a period of at least 8 hr. This cyck: was remmmex'ided_ by Dr.
very much from room temperature, an app recmble change Bridgman Lo produce the greatest stability in mmanganin wire, and
mla'] ' oall posist resulta, and this cannot be distinguished from a frequently it was fou_n'd that sevurpl such cycles were necessary
| g ) . When i tnaaay dagyoattompted on before.comple:w stability was attained. Coils were wound non-
| 85 lﬂ-““ bl Wiy has, tnd & rapid change, & fairly long iMe!y, since all moasure‘mcn_h were made at 1000 cycles, in
| & b p‘riod of t.im’e! is umu ally required for the manganin coil to come to order to avoid oontﬂct-poter'ltml difficulties.
ik : mhxm B o makiealtian xeu:x.re?entfs of utﬁf. rwst.;:c«-d of tjh;);;;ﬂs n;‘mbmadt; by an
i f < 8 automatie two-fune recorder develo at Foxboro for this
5 3 A “;hn;;"!,“d o p:gwgu‘:y 'Alé‘&EW‘JW”' Mass.; formerly o000 The recording chart was positioned according to the
; s i R T ey Phyﬁ““unof High Pressuro,” by P. W. Beidgman, The Mac- temperature of an oil bath in which the sample wae placed, and
| Saac '#‘"‘ cqmm,sgw York, N. Y., 1831, the recording pen moved aeross the chart in response to resistance
KA *dm m Indmsrhg’ I;;an:“ -néll Mh&o:dl{:; changes, The temperature sensitivity of this instrument had a
7 A m 8:: The !mh;::ﬁuonﬂ Instrument (hnhnneo. Cleyeland, . “Wakﬁz{f&d“s’%mng;womem und Widerstandsther-
g Ohiio, Beptember 2 L& mometer,’’ T cl iker -Zeitu:
% ) o Neown: &.Mdouniouudmndinpwuemb‘undt p. 228, L v01 NN
BN i ("MHMMdeMMonmdwththhﬁ ¥ “Gold Chromium Resistance Alloys,” by J. L. Thomas, U, 8.
- 7 Boulety. Manuscript received at A.BME' Headquarters, June 30, Buresu of Btandards, Journal of Research (Research Paper No. 787),
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equilibrium. This is due in part, at least, to the temperature
change produced in the liquid by the pressure change.
Although the equilibrium time is a nuisance in laboratory ineasure-
ments, it can be tolerated, but this is not the case where high-
pressure sensing devices are required for control of continuous
industrial processes.

A great deal of work has been done in Germany on the de-
velopment of alloys of gold, silver, and copper, for the purpose of
developing resistance wire that Las better temperature-resistance
properties than manganin.® Of these, alloys containing 2 to 4
per cent chromium in gold have shown the most promise. The
remarkable temperature properties of these alloys have been in-
vestigated at length by the Bureau of Standards with the objec-




