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PART 4
SYNOPSIS

l. This ?eport i3 & compilation of strain gage records and their
measurepents, together with firing information such as propellant,
projectile, gun wear, velocity, pressure and special conditions

of test. It is the first of & deries of reports, which, when
completed will contain a relatively ecompléte collection of barprel
strain records taken at the Naval Proving Ground.

2, It is not intended in this report to determifie the effects of
test variables an berrel strain, but rather té provide & cone
venient source of background infermaticn to asgist in studies
invelving strains in gun barrels.
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PART B
INTRODUCTION

1. AUTHORITY:

The WO?R reported herein was ¢onducted under Task Aagignment
f No. HPG-Re$a=30=1~52 as established by referemce (a). Specific
5 , _ &utharity ior the investigatien is. contained in reference (b).

L 2 aa@gassCEs.

@ BUORD ltr NP9 (Re5a=30) of & June 1946

- Be BUGRD ltw NPY (ReSa=IHMs cmj) Sar 128LG of
% o 20 Beptember 195

= : ' g, RPE Report No. 23=43

G ) -é. ?P@-Ragert Nos 5«45 -

3. BACKGRGUKD:

. e ﬂu@iﬁg the past several years, strain measursments have
besn made &% the Navel Proving Ground in conjunction with varlous
firing tests. In general, the results were includsd in the reports
of these tests end not reported individually as strain gage tests.
-&k® 8 Pesult, there are on hand & great number of records vhich, if
aggenbled and correlated with the test information, would aid in
future studies involving barrel strains,

e W e
<

RIS (3

be By veference (b), the Buresu of Ordnance requested tane
gentiel strain gage records and associated firing information 6n
- a wide variety of guns, to serve as backgroiund information ia

connection with éurrenﬁ an& fature studies of strains in gun
barrelac

vpon e PR o SRy

¥

¢.. Referénces (c} and (d) are Naval Proving Ground Reports
on strain gage measnrements.

L. OBJECT OF TEST-

St R

a. The objeet of the investigation was the compilatior and
organisation of barrel strain information on a wide variety of
~guna and under varied tnat conditions together with #éppodiuctions
of the. applicable steain~tinme oscillograms.

e s e IR,
’
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- . =+ - DETAILS OF TEST

5. PROCEDURE:

&. The d&ta veported herein weveé ébtained during firing&
cofiducted ander othey test directived. These firings were con-
Gucted over & period of Fears dating badék to 1943,

b. The strain recorés predented in this report were prepared
and photographed immediately follewing the firing programs 4in.
whﬁch they wore obtained and were reprinted for this report., In
& grest many instances they represent only a portion of the
récords taken on ecach program. - The remainder of the rvecords of
these programns, & Well as rscordg from other programs, wers never
preopared for phctagraphing. Preagentation of the records from this
‘seoond group will require considérable research in non-current
files; 1t 1s contemplated that some or all of the asdditional
{nformation will bé released in subsoguent reports. as time permits. -

¢. The system for obtaining barrel strain measuremerits has
not fundamentally cthanged over the period of these teats. This
systom employs a resistanec type strain gage (Baldwin SR-4) which
is sscurely bonded to the barrel at the desired location and
orientation. This gage forms one leg of a standard wheatstone
bridge, the remainder of which is in the laberatory. The bridge
output ig smplified and applied across the deflection plateées of 2
gathods ray tube. A recording camera is placed in front of the
tubé. Calibration is obtained by recording known resistance
changes inmediately before czach firing test.

6. RESULTS AND DISCUSSION:

a., The tangential strain gage records for sixﬁymone (61)
rounds on guns 16%/50, 16W/h%, 6%/L7, 57/38 and 37/70 are com=
S {16 photegraphs). The strain gage records
£&11 into twe distingt patterns. The Bnormaln pattern shows a

I

_ vather abrupt rise in strain, the expansion reaching a plateau

and deciining much more slowly than it rose. The Yabnormal®
pattern differs in that the strain rises abruptly to a peak value
often considerably higher than the platean; and then falls back
equally sharply t5 thée platesu. The customary slow decline in
strain then follows. The plateau strains are in general pro-
portional vo powder presgure, while the cversize of the rotating
band is rospongible for the peak strains.

CONFIDENTIAL
SECURITY INFORHATION L
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B. The barrel strain measuprements, together with firing in-
formation for each round, are tabulated in Appendix (B), Pages 1

“through 9 inelugive, It is néted that a sllghtly different. . .

arrangement by rounds appears on the data sheeis than on the records
of Appendix '(A).~ In arraiging the data sheets, it Wag felt that

the firing infoprmatien eould be more clearly presented by & groups
ing a8 to ergiﬂ&l firing programs, i.e., gun nuimbér and date.
However, in reporting the projects for which the data was origie
nélly takan, it was desirable to group the rounds acgopding to other
criteria. A gFoss reférénce ig prO?ided at the bottom of each data
sheet.

¢. The Equivalént Service Rounds (E 8,R.) isgiven as an ifrdi-
gation of the gtate of gun véar; these values are as of the com=
pletiosi of edch programs The gage position column indicates khe

“:gage 1ocation a8 meaaured fron the muzzlea_

.d A 1arge numher of the strain measurements inclnded in *his

_report were fired in cofinection with atudies of the effeet of oily”

bores on band pressures. The column, "Conditions of Bore® indicates
the type of oil, if any, with which the bore surface was coateds,

-
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