
• 

TRANSACTION:::; OF THE AS:\1E 
t 

AI'Rl1 19:'3 

i~ aLl,"'n in Fig. 6. The 10\\ -pre8~ure pump, iIlt<'1lJ'ifier, (,ont.rols, 
Ilnd prr'~"u,.e cell am plainly visible in this vipw. 

In udditioQ to the high-pre6SUre equipnH'nt, a dead-weight as­
sl'mhl.v was con~tructed for 1llf'!lI>urement of pressures up to 
:W,OOO ])t<i , Fip:. 7. Preosure coils WPrC clI.liLrl1tcd with reft'rt-nCt! 
to thl~ dpad-weight assembly, Pond p..·riodic chocks Wf>/'" made with 
thf' Wat('rto""Tll!tll.ndard Il.nd Dr. 13ndgm .. n'~ lahoratory. 

All meMurement.s were made with specially a.dapted Foxhoro 
iustruments or with specially dl'signcd IIltcroating-current bridges. 
Accuracil's of measureml'.nt were in most cases better than 0.1 
ptlf cent. 

Experimental RtUrult8. All mcasuremt'.llts on gold chrome wl're 
compared to ItUUlganin stunda.ds. Fig. 8 shows the pressur<--re­
llistance cha.raeteristics of two typical gold-chrome samples. Tile 
two I18.mples had received a. different dcgrlJe of annealing after the 
drawing proeess, and had been baked a.fter being formed into a 
coil as described previously. 
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The prell8U,re c.oefficientR of 0.716 and 0,673 X 10-7 ohm/ohm/ 
psi arc typical of several ~ll.Jllplps u>.ted. A remar'knhle cipgree of 
linearity of resi~lallce cbaU/l:t' versus pref;sure ~a8 not!'t! and, ev('n 
more irnporiallt, the cOlllph'!,· ail!!('lIce of drift, ,,,' 1l1lllOyilllr wit It 
mallgnnin. LiIH'arity "'>IS good to lef,~ thaLl 0 .25 pf'r (·(mt.. 

The gold-chrome alloy was found to (,)l1ow rapid thl\ngc.o of 
pressufP, coming to C'quilioriuru within a Second or ~n. :-10 hy~­
tereais during pn'MBulo-eyrling was observoo. "hen f'in;t ex­
posed to prCiisure, the gl)ld-chrome ('oils showed an initial zero 

shift, bu t in all ('!\."t's thi!3 WIl8 well under 1 PCI' ct'nt of the initial 
"alue. Furthermore, all measurable zero shift OCCtU'red in the 
first pressure oyclP , as ('ompared with manganin, which ofkn re­
quired !leveral cycles beforto repeatable results would hI' obtained. 

Fig. 9 shows thr teInp<'raturc-resistanee properties of a 2_1 per 
cent gold-chrome coil which had been pres!lurizeu to greater than 
100,000 psi several times. It is intcreating to nole that one of the 
effects of exposure to presslIre-cycling is to perform the aame t.\"PC 
of stabilization to tempernture as accomplished by extende-d bak­
ing of the new coil. 

For purposes of comparison, Fig. 10 shows the pressurc 9f'nsi­
tivity of a Foxboro manganin coil a.~ compared to s typical gQJd-
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chrome eoil. The manganin coils had pre8>'ure c(wlficif'nts rangil)g 
fft.Jm 1.69 t.() 1.72 X 10 7 ohm/ohm/p~i. Th.erdor.· it appears 
that gold chrome has ahollt 33 per cent of the seIl~itlVit.Y of good­
quality mangILllin. hut its ability to disorillliuate j,(~tween pressure 
ehaIlges and tem~rature changes more than o,,"rwt'ighl'd thie 
loss in Rl'llhit,ivity. 

Recent ob8(,rvations on gold ehroml' hll\"c eonfirmoo these 
earlier findings 011 tho:> linearity and stability of t.he prcssure char­
acteristics. SincE' 2.1 per cent gold chrome 80 ne!lrly fulfiU8 all of 
the requiremf-u\.t:< of a prussure-sensing clevieI' for indul'trial-eoo­
trol appJi(JatioDs, it is recommended that thi~ mawrial be con­
sidered seriously I\H a stuudard for preSllure measurements, r(­
placing the existing manganill standard for application to inclUil­
tria.l-control prohlE"lll8. 


