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MEASUREMENT OF SHOCK OVERPRESSURE IK AIR BZ 
A YIELDING FOIL MEMBRANE B7JVST GAUGE 

R. W. Manweiler, C V. Chester and C. H. Kearny 

ABSTRACT 

An inexpensive yet accurate pressure gauge was designed 
making use of the relationship between the peak pressure of 
a single-step rise shock loading and the permanent plastic 
deformation of thin foil membranes when subjected to shock 
loading. The gauge is of extremely simple design, is easy to 
use, and requires no electronic equipment. Peak shock over
pressures from a few psi to hundreds of psi can be measured 
to about 10$ accuracy. The relevant theory of shock loading 
of thin foil membranes is presented, the calibration procedure 
using a shock tube is given, and the results of experimental 
field tests are given and compared to standard shock over
pressure measurements. 
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I. IliTRCDUCTIOI." 

An inexpensive yet accurate pressure gauge was designed making use 
of the relationship °tween the peak pressure of a single-step rise 
shock loading and the permanent plastic deformation of thin foil membranes 
when subjected to shock loadiiig. The gauge is of extremely simple design, 
is easy to use, and requires no electronic equipment. Peak shock over
pressures from a few psi to hundreds of psi can be measured to about 10^ 
accuracy and the cost of the gauge is only a few percent of the cost of a 
transducer-electronic channel gauge. The gauge has been successfully 
field tested in a realistic experimental environment. The gauge is not 
calibrated for multiple step shocks or slowly rising pressure. 

In Section II the relevant theory of thin foil membranes is presented 
and in Section III the calibration experiments for aluminum foil membranes 
are discussed. Section IV contains the design of the gauges, Section V 
discusses the results of experimental field tests and, finally, Section VT 
summarizes this work. 

II. THEORY OF FOIL MEMERANES 

The permanent plastic deformation of circular foils subjected to 
sliocfc loading was calculated by Dresner. He showed that for a shock wave 
of instantaneous ilsetime and of infinite duration with normal incidence 
upon a circular foil membrane, the stress o and incident pressure P (both 
measured in psi) are related by 

p = - 1 - 8 7 W • (i) 

D is the membrane's diameter (in incbes), T is the thickness (in mils) and 
h is the maximum permanent deformation of the foil membrane (in inches). 
The symbols P, D, h, T, ?, and 7] will be henceforth used to represent the 
pressure, membrane diameter, deformation, membrane thickness, stress, and 
average linear strain, respectively. Eq. (1) was derived by Dresner 
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assuming first that the elastic limit of the foil occurs at a negligibly 
small strain, and second that the stress was constant in the plastic 
region. He also experimentally tested Eq. (l) and found it to be quite 
adequate. 

The average linear strain v on the circular foil membrane as cal
culated by Dresner for normal incidence of the shock wave is given by 

?. = 1.8(h/D)s . (2) 

T'lie stress-strain curve for the foil can be determined using Eqs. (l) 
and (2) by exposing the foil TO a shock and measuring P and h. Conversely, 
if the stress-strain curve is *nown, the pressure as a function of h can 
be calculated: 

? = 7-25pha . (3) 

For large T], o* is nearly constant and P is nearly linear in h. 
Consider now the dependence of Eqs. (l) and (3) upon the shock 

pulse duration. Recall that Eq. (l) was derived for a square pulse of 
infinite duration and infinitesimal risetime. The pertinent time in 
the problem is that time required to deform the foil, and is of the order 
of 60 ̂ sec for 1-inch-diameter membranes. The infinitesimal risetime 
approximation is good since the risetime of a high pressure shock wave is 
much less than the deformation time and independent of the metallic 
membrane material for a given stress in the region of plastic deformation. 
The time duration of the shock pulses in the calibration experiments 
(see Section III) was from 2 to 12 usee, and was for all practical pur
poses of inffnite duration as compared to the distortion time. The time 
duration of most shock phenomena is also much greater than the membrane 
response time and the former can be approximated by a pulse of infinite 
duration. Thus the permanent deformation of the membrane will not depend 
upon the decay shape for single-step air shocks. 

The deformation h is independent of the shock wave's shape and 
2 duration for an additional reason. Dresner has shown that the maximum 

i 
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strain for an. elastic membrane is about 2.3 tir.es greater for sudden 
application, of pressure than for a slowly increasing pressure, *Ther-3 
â air. the pertinent time is the resporse time of the membrane (~60^sec). 
7huz because of the greater strain for sudder. pulses, if the membrane 
is r.ot ruptured >y the sudden shock (of pressure P) it will not be 
ruptured by the long decaying component of the shock pulse, independent 
of the duration or shape of the latter. 

As a eoncequence of the above effect the relevant pressure in Eq. (3) 
is the maximum peak overpressure F, which is precisely what one normally 
wishes to measure. Experiments have verified that h is determined by P 
and not by the pulse shape for single-step air shocks (see Section III). 

III. CALIBRATION OF FOIL MEMBRANES 

Fxperiments using a shock tube were performed in order tc determine 
the pressure P as a function of the permanent maximum deformation h for 
various diameter D and thickness T. Once P as a function of h is found, 
it is then possible to use Eqs. (l) and (2) to determine the stress-strain 
curve for the particular aluminum foil used. Finally, once the stress-
strain curve is determined for a particular T, one can calculate P as a 
function of h for any D. 

One must use caution in relating data from completely different foil 
"batcrits" even though T may be the same; the stress-strain curves of 
different "batches" can differ due to differences in work hardening. (Con
sequently, in this study all membranes of the same T were made from the 
sume role of aluminum foil.) 

The experimental setup was as follows. Membranes (two for each shock 
wave shot) were mounted in the si Te of the shock tube so that the shock 
wave was tangentially incident upon them. The membranes were also kept 
far from the open end of the shock tube in order to minimize the effect of 
end reflections. The peak shock overpressure was measured using Kistler 
Model 603A pressure transducers. Since the shock wave was incident tan-
gentially upon the membrane, P in Eqs. (l) and (3) is the peak incident 
overpressure, and not a reflected overpressure. For low shock overpressures, 

*The authors gratefully acknowledge the experimental assistance of 
C B. Brooks. 

http://tir.es
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the driver of the shock tube was filled with compressed air, while higher 
overpressures were obtained by exploding a propane-r>xygen mixture in the 

3 driver. After the shot, the permanent deformation Ii can easily be seen 
and can be measured from either side of the membrane plate after disassem
bly. With an optical micrometer, h can be measured to +_ 0.002 inch without 
difficulty. The point of maximum deflection (which will not be at the 
cer.ber of the membrane since the shock wave is tangential) can be found by 
visual inspection. The shade*: from side illumination is a great aid in 
locating the point of maximum deflection, which can be marked with a felt-
tipped pen. The edge of the membrane can be used for a zero deflection 
reference point. 

The stress-strain curve for each T was calculated from the data by 
using Eqs. (l) and (2). No dependence upon D was found as will be shown 
below. Figure 1 shows + he stress-strain curve for aluminum with T = 5 mils. 
Figure 2 shows the data for both the 5-mil and 1-mii foil. The experimental 
points for various D have been plotted with different symbols in Fig. 2. 
There was no dependence upon D in the stress-strain curve thus indicating 
that Eqs. (l) and (2) have the correct D dependence- Therefore the data 
for all D can be combined to give a better determination o" a as a function 
of T)» For a given strain, the stress was about 10$ less in the 5-mil foil 
than in the 1-mil foil. Consequently a reasonable estimate of c (and thus 
P) can be made without additional experimental calibrations by using the 
average stress-strain curve. However, in order to avoid uncertainties 
due to differences in work hardening, each foil batch should be calibrated. 
Otherwise deviations of approximately 10$ in the stress for constant strain 
m£.y occur, as illustrated by the differences between the 1-mil and the 5-
mjl foil stress-strain curves. Note that a is nearly constant for large 
T], confirming the reasonableness of the constant stress approximation in 
the plastic region in the derivation of Eq. (1). 

Figures 3 and h shiw P as a function of h for several D for foil of 
thickness 5 mils and 1 ri.1 respectively. The plotted points are experi
mental values as determined directly from the shock tube measurements 
while the curves are theoretical values as calculated from the experi
mentally determined stress-strain curves and using Eqs. (2) and (3). 
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The curves start and terminate at the region where the strain is beyor.d 
the elastic region a4.d at tne approximate point of rupture, respectively. 
The thicker foil ruDtured at a greater * than the thinner foil. 

It is desirable to first determine the stress-strain curve and then 
to calculate ? from Eqs. (2) and (3) using the stress-strain curve for 
each desired D. The effect of spurious deflections is then minimized 
on the curves giving P as a function of h. Such spurious deflections 
can occur, for instance, if there is a local flaw in the foil membrane. 
Because of such deflections, it is also desirable tc have several mem
branes of the same D in each gauge exposed to the pressure. Thus one 
first experimentally determines n(~) as in Fig. 1. Then the pressure 
curves for each diameter D can be drawn from the stress-strain curve and 
Eqs. (2) and (3) as shown in Fig. 3* 

Figure 5 ahows typical shock wave pulse shapes incid«nt upon the 
foil. In agreement with the expectation discussed in the previous sec
tion, no dependence of Eq. (3) upon the pulse shape or duration was 
detected. 

For slowly traveling shock waves the constant in Eq. (2) can differ 
for normal and tangential incidence of the shock wave, i.e., for different 

2 geometries. Dresner has shown that for an infinite ribbon, normal and 
tangential shock incidence give the same strain when the pressure velocity 
exceeds the signal velocity in the membrane. But when the signal velocity 
exceeds the pressure velocity, the maximum strain in the membrane will 
differ for the two cases by a simple factor. However such a modification 
will not affect the calibration since it only scales the stress-strain 
curve, providing that one uses the same geometry in calibration as ib to 
be used in the overpressure measurements. (V/e have designed the gauges 
for tangential incidence for practical reasons as explained in Section 
IV.) 

Furthermore, Eq. (2) was derived from the membrane's permanently 
deformed envelope shape resjlting from normal r.hock wave incidence. The 
deformed shape of the membrane for a tangentially incident shock curve 
will differ somewhat, primarily by being asymmc . j.cal, with the maximum 
deformation somewhat "downwind' from the membrane's center. Thus the 
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average linear strain as calculated by Eq. (2) will differ somewhat 
from the average linear strain for tangential incidence. However, the 
calibrations will not be greatly affected since the strain for the 
calibration and experimental field tests were calculated in the same 
manner. No effect was in fact observed. 

IV. THE DESIGN OF THE GAUGE 

A. General Description 

The pressure gauge was designed for low cost and ease of fabrication. 
No electronic equipment of any kind is needed in the operation of the 
gauge. A typical gauge is shown side-on in Fig. 6, and Fig. 7 shows the 
assembled gauge and a smaller (6" steel pipe) gauge. 

The topmost protective plate prevents debris accelerated by the 
blast from puncturing the foil membranes, and it also assures that the 
shock wave is incident tangentially upon the membranes. The aluminum 
foil is sandwiched between l/^-and l/8-inch plates; it is secured to the 
l/U-inch plate with an epoxy adhesive. Great care must be taken to 
prevent any adhesive from flowing onto ̂ ne membrane during cementing, for 
the effective diameter D would then be reduced. The large pipe chamber 
is sealed. However a very small ucle into the pipe chcmber should be 
left in order to allow for barometric and temperature changes. Such a 
hole was not included in the design of our original gauges 

Figure 8 shows a typical membrane plate (with membranes of D = 2, 
1-1/2, 1, 3 A , and l/2 inches). The membranes should not be precurved 
significantly since precurving reduces the strain for a given pressure 
and the calibration woold therefore be quite different. 

Figure 9 shows a ga'ige positioned in order to measure the overpressure 
close to the ground surface. Figures 1C and 11 show the top and bottom 
view of a membrane plate with 0.005-inch aluminum foil membranes after 
exposure to approximately 15 psi. In some environments the rpacing between 
the protective plate and membrane may be filled with debris and dirt, 
but h can then be measured from the chamber side of the membrane. Since 
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Fig. 6. Mechanical drawing (side view) of pressure gauge. 
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Fig. 7« Assembled gauge of the dimensions given in Fi^. 6, and 
a smaller (6-in.) gauge shown partially disassembled. 
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Fig. 8. Pressure gauge mounted to measure the ground-surface 
overpressure with protective plate removed. 



PHOTO 3976-72 

Fig . 9* Pressure gauge mounted to measure the / r romJ-£iur rn >e 
overpressure with protective plate in place. 
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PHOTO 3983-72 

Fig. 10. Top view of membrane plate with 0.005-inch-thick foils 
?fter subjection to 15 psi nominal overpressure. 
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PHOTO 3981-72 

Fig. 11 . Bottom view of membrane p l a t e with 0.005-inch-thick 
f o i l a f te r subjection t o 15 ps i nominal overpressure. 
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the debris arrives after the shock, it will not affect the measured 
peak pressure. Also since the velocity of the debris is tangential tc 
the membrane, the membrane should not be significantly deformed by tbe 
impact of such debris. The membrane plates can be dismantled and removed 
to another location for measurement as 1-̂ ng as care is taken not to 
deform the membranes. 

B. Choosing D and T 

Both D and T should be chosen in order that a reasonable deformation 
h will result when the gauge is subjected to the pressures expected in the 
experimental environment. The average linear strain ~ should be neither 
in the elastic region nor too close to the point of rupture of the stress-
strain curve of the particular foil used. These limits upcn " can be 
determined approximately from the stress-strain curve (see Section V). 
For example, if the expected pressure P ic in the region P x < P < P 2, 
several different diameters should be chosen for a reasonable T such that 
the largest (smallest) D would record P^Ps) satisfactorily. If D is 
much less than l/2 inch, edge effects become uncertain; if D is much 
greater than 2 inches, the membranes are more easily damaged. These limits 
upon D will determine a reasonable T. It is important to provide several 
membranes of the same D (per plate) since spurious deformations can then 
be identified with the multiple readings. 

Field tests and theoretical considerations indicate the desirability 
of positioning the larger diameter membre.nes on one side of the gauge plate 
so that the larger diameter membranes should be "downwind" to the shock. 
Then if the larger diameter membranes should rupture, the smaller diameter 
"upwind" membranes would not be affected by the rush of air into the pipe 
chamber. They will already ha^e been deformed since it takes about 
60 (isec for a 1-inch-diameter foil to deform, while a 50 psi shock wave 
will take about 150 y.sec to travel 2 inches. (Our original gauges did 
not have the membranes arranged in this manner; however, the overpressure 
at the experimental field tests were insufficient to rupture the 
membranes.) 
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The curves in ?itTS. 1 through -* combined with Eqs. (1' through (3: 

can be used to estimate the desired D and 7 for other experimental 
situations. Again the sLress-strain curves in rig. 2 should give a 
reasonable estimate of P. 

C. Cther Membrane Gauges 

Foil Meters 

In Operation Greenhouse in 1951, Ballistic Research Laboratories 
used a foil rupture gauge to measure head-on blast pressure in the low 
hundred psi range. The gauge was machined in a massive steel plate set 
in a concrete wall normal to the blast wind. Aluminum foil a few mils 
thick was held in an elaborate mechanical clamp. Unsupported circles 
of varying diameter provided the range cf pressure intervals. Rupture 
pressure was calibrated in a shock tube. The gauge had the jisadvantages 
of providing only discontinuous pressure intervals and of great expense 
due to the machining required. 

German Gauges 

At Operation Plumbbob,. the German experimental program tested two 
types of mechanical pressure gauges. One type consisted of 18 membranes 
of various diameters made from paper which would fail at different pres
sures. A second type of mechanical gauge consisted of a vibrating metal 
circular membrane which was in contact with a small pin at the membrane's 
center. The pressure was then recorded by the displacement of the small 
pin caused by the elastic vibrations of the membrane when subjected to 
shock. 

The paper membranes have the disadvantage that they do not provide 
a continuous scale to measure the pies sure. The paper would also be sus
ceptible to humidity effects and water damage. 

The design of the German metal membrane gauges was based upon the 
elastic (not plastic) deformation of the metal membrane and was therefore 
based upon a completely different principle than the ORNL gauges. The 
German gauges have several disadvantages. Firstly, their design is much 
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more complex and would be ".ore expensive to fabricate, and secondly, 
calibration problems co'iid arise die ti coth the inertia and ccrx-lica
tions from friction of the ~mall pin. "he final report of the ';er-var. 
gauges is not available re a complete evaluation could not ce T&de. 

V. THE EXPERIMENTAL FIELD P.ESVLTS 

1. 

N!IXED COMPANY Event, a detonation4* of 500 tons cf 7! IT or. \"cveaiber 13, 
1972. The gauges were placed at predicted pressures ranging from 5 
to 100 psi, and in two cases, in the immediate vicinity of standard 
transducer gauges so that the technique could be compared to stan
dard methods. 

Five gauges (Hos. 1 through 5) were constructed from 8-IN SCK20 
IPS pipe, with the membrane configuration shown in Figs. 10 and 11. 
Three gauges (lfc>s. 6 through 8) vere constructed from 6-IK SCH20 IPS 
pipe, with three each of l/2-, 3/8- and lA-inch-diameter membranes 
with T = 0.005 inch. 

Table I shows the pressure readings for low pressure as measured 
at the MIXED COMPANY detonation. The uncertainty, AP, of the measured 
pressure as given in Table I (for D = 2 inches and D - l/2 inch) is 
determined from the uncertainty in the stress-strain curve and from 
the error in measuring h. The uncertainty, 4P, does not include any 
estimate of the anomalous deformations which occasionally occur. Such 
deformations were eliminated by the following procedure. Each gauge 
had 5 membranes. If a pressure reac'.ing deviated by more than 23P 
from the other readings of the same gauge, it was considered to be a 
spurious reading and was not used in calculating the average pressure 
as listed. The reasonableness of this procedure to eliminate spurious 
readings is illustrated in the shock tube measurements. Approximately 

The comparative transducer overpressure measurements were made 
possible by the cooperation of Captain James D?ck of the Air Force 
Weapons Laboratory and T. E. Kennedy and J. W. Ball of the U.S. Army 
Engineer Waterways Experiment Station. 



TABLE I. Overpressure data as determined from low prensvirc fraur.ep. 
A transducer reading f-omRef. 8 is p;iven for comparison. 

Gauge 
No. 

Diameter of Membrane (inches) 
1 3/4 

T = 0.005 Inch 

1 30.1 + 2. 4 
2 16.7 + 1.4 
3 13.5 + 1.1 

4 12.7 + 1.0 
T - 0.001 Inch 

5 4.2 f 0.4 € 

1-1/2 1/2 

Oautfc 
Average 

(psi) 

4.6 f 5.0 7.2 (..0 + 0 . 6 

Locat ion Krom 07, 
Dis tance Asvlmuth 

37. sv 29.3 28.5 28 Ji i?..t> 29.1 .±2.5 CU'j, f t 

14.5 19.0 20 .1 26.0 + 2 . 5 C 16.7 2 1 . 5 ftliO f t 

14.5 17.5 1 4 . 5 C 13.0+_1.2 C 1 5 . 2 2 1 . 3 860 fiu 

12.7 12.5 15. o c 
— - 12.6 • 1.0 UX)0 ft 

5.0 f 0.5 l'»30 ft 

1.10 (j 

109 
?.(>0 

lofl' 

113 

o 

o 

Transducer 
Keadinr 

14.3 f 1J» 1 
CM 
1 

Points with b ) , c) or e) footnotes were not included. 
Anomolously high or low; not included in calculating the average gau^e prejssure. 

Q 

Too close to elastic region or point of rupture; therefore not included in calculating the 
average gauge pressure. 
l^rom "Rvf* 8; preliminary measurement at same azimuth and distance. 
Foil a&maged before measurement due to rough handling; resultant measurement probably low. 
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75 merbrar.es were tested and about 5* of the readings gave poor pres
sure measurements. When several membranes are simultaneously exposed 
to the shock wave, the spurious readings are quite apparent, ard usually 
differ by several &P. In Table I, only one pressure reading was spurious, 
and it deviated by more tbjp-n 3£P« The pressure at a particular loca
tion car. be determined to an accouracy of about 10% by the above 
technique, providing that the gauge has several membranes. 

Table II shows the pressure readings as measured at higher pres
sure. The data was analyzed in the same manner as described above. 
The high pressure measurements would have been improved i f the diameters 
of the membrares had been larger; it was found that the l/k-inch-mem
branes were too small to give good measurements. The overpressures 
were insufficient to rupture any membranes. Typical AP's are shown. 
Two of the three spurious pressure readings deviated from the average 
by more than k,\p. The increased percentage of spurious readings, as 
compared to the low pressure gauge tests and the shock tube tests, 
may be the result of using membranes of too small diameters. 

Two gauges were placed near standard transducer-type gauges; one 
at an azimuth of l60 from ground zero, near Air Force Weapons Labora
tory (AFWL) gauges on the 135 azimuth, and a second adjacent to an 

o _ 
Army Engineers gauge on the 270 azimuth. Figure 12 shows the ORNL 

7 foil membrane gauge results, as well as AFWL preliminary transducer 
gauge readings ci the 135 azimuth, the Army Engineers transducer 
gauge reading adjacent to ORNL gauge No. 3* and the theoretical pre
dicted pressure versus range curve. The agreement of the measurements 
is very good, with all accepted readings being well within the experi-

k mental errors. The predicted pressure-distance calculations seem to 
overestimate the pressure at distances in the neighborhood of lj-00 feet 
from ground zero and along thes? three azimuths. It should be remem
bered that the membrane pressure gauge's cost is about 2% of that of 
a channel of the transducer gauge system used in a large outdoor blast 
test of this type. 

A large negative phase pulse can cause difficulties, since the 
pipe chamber is at atmospheric pressure and the membrane will tend to 

http://merbrar.es


Table II. Overpressure data as determined from the high 
pressure gauges. A transducer reading from 
Ref. 7 is given for comparinon. 

Gauge 
No. 

D = 1/2 Inch Readings D = 3/8 Inch Readings Gauge 
Average* 

Locacion 
Distance 

from GZ 
Azimuth 

Transducer 
Reading 

p 

Gauge 
Average* 

Locacion 
Distance 

from GZ 
Azimuth 

6 68 i 6 63 5Ub 67 ± 7 61 6i».8 4. |j.3 hPO ft 10'i° 

7 h2 ± k 39 35 31+3 99 20 b 35.2 + 2.9 5'»0 ft 105° 

8 6? ± 6 59 hh 5'» ± 6 U6 23 b 5'*.0 + «>.o 503 ft if.o° 50 + «,c 

Points with footnote (b) were not included in average. 
Anomolously hi,7h or low; not included in calculating the average gauge pleasure. 
From Ref. 7; preliminary measurement by interpolation from gauges on an azimuth of 135 from 

ground zero and at nearly the same range from ground zero as gauge No. fl. 



-25 -

103 
ORNL-DWG 73-1249 

o: 
co 10 1 

CO 
!• ' tr a 

> o 

10< 

I —r 
i 
i 

'"! ? 
* 

I 
• * 

o 

i J 

— • 106° AZIMUTH-ORNL — • 106° AZIMUTH-ORNL 
• 270° AZIMUTH-ORNL 
o 2 7 0 # AZIMUTH-ARMY 

ENGINEERS TRANSDUC :Ef R \ 
READINGS (PRELIMINAR Y) \ 

— * 160*AZIMUTH-0RNL 
* 135°AZIMUTH-AFWL \ — | — 

— TRA 
(PRE 

NSUU 
:LIMII 

CtK 
SIAR 

< K 
Y) 

LA VD IIN K»: 5 

\ 

\ 

k 

— | — 

5 — 

2 — 

10' 5 10 3 2 
GROUND RANGE (ft) 

10* 

Fig. 12. Recorded overpressures compared with predicted pressure-
distance curve (Ref. h). The ORNL membrane-gauge experimental readings 
are shown as shaded symbols. The transducer readings of Refs. 7 and 8 
are shown as unshaded symbols, for comparison. A ICff, uncertainty was 
assigned to the transducer readings. 
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deflect outward during the negative phase. However, since the gauge 
is sealed, the negative phase pressure difference will be very srr.all 
as compared to the initial overpressure, and the former will net fur
ther deform the ruer.brane. But if D is very large and T .seiall (~ 1 rrdl), 
the negative r>hase may fold the membranes back out and crease the foil. 
However, if the foil is not too badly wrinkled, it can be smoothed to 
approxifnately its original positive phase deformation and h then measured. 
The duration of the negative phase is irrelevant. 

A limitation of this method is its unreliability for recording a 
slowly-rising overpressure (longer than 60 usee), such as raay occur inside 
a blast shelter with a ̂ •aall opening to the outside. Inaccurate readings 
can also result i'rom multiple-step air shocks. 

VI. CONCLUSIONS AND RECO*t*EKBATIOHS 

This thm-foil pressure gauge is both a simple and inexpensive 
device, yet it is reliable for measuring peak positive-phase shock over
pressures and can be designed to measure pressures from a few psi to 
hundreds of psi to an accuracy of + 10%. The gauge design was success
fully tested in a realistic experimental environment. The recorded 
overpressures agreed well with those obtained frou standard electronic 
transducer gauges. 

This gauge should be designed with multiple membranes having dia
meters ranging between l/2 and 2 inches. The stress-strain calibration 
curves given in this report can be used to make a reasonable estimate 
of the calibration for gauges with aluminum-foil membranes of similar T 
and D, provided that the shock wa^e is tangentially incident upon 
circular membranes. However, in order to avoid uncertainties due to 
differences in work hardening, each foil batoh should be calibrated using 
the described shock tube technique. 
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