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* -. ,•, , .PG =4 PORT NO. 1088

Strain Gage Measurements; 3"/70 and 5"/54 Guns

I. This report describes the experimental measurement of strains
on the breech face of 3"/70 and 5"/54 caliber guns.,

2. BreeCih face strains were investigated by means of wire
resistance strain gages located on the breech face, as near the
outside diameter as possible.

3. The maximum tangential breech face strain recorded on the
3"/70 caliber gun was 740 micro-inches per inch with a charge
weight of 10.50 lbs. and a copper crusher pressure of 23.4 TSI.

4. The maximum tangential breech face strain recorded on the
5"/54 caliber gun was 895 micro-inches per inch with a charge
weight of 21.4 lbs. and a copper crusher pressure of 25.7 TSI.

5* It wias observed that the tangential strains on both the 3"/70
and 5"/54 caliber guns were slightly greater on the right of the
centerline. It is believed that these differences are due to the
unsymmetrical structure of the slide and housing and the unsym-
metrical location of the interrupted threads in the housing, with
respect to the strain gages.
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NPG REPbRT NO. 1088

Strain Gage Measurements; 3"/70 and 51"/54 Guns
--------------- -------------------- ---------- -- -- -- -- --

PART B

I NTRODUCTION

1e ,AUTHORITY:

The viork reported herein was conducted under Task Assignment
No. NPG-Re5a-21-1-53, reference (a). 'Specific authority for the
"tests is contained in references (b) and (c).

2. REFERNCES:

a. BUO11D NP9 Re5a-FBW:fl of 3 July 1952
b. Fonecon of 3 November 1952 between Mr. Stengard, BUORD

and Mr. Overman, NAVPROV
c. BUORD ltr Re5a-EOS:llh S74.I(3') of 5 November 1952
d. BUORD ltr NP9(11132) - Reia-TJHM*MCHJ S74-1(3") of

18 April 1951
e. IPG C1-eport No. 871 of 20 October 1951

3a 'BACKGROUND:

a. 33y reference (d) the Naval Proving Ground was requested
to conduct a series of experiments to determine the strains
induced in the breech faces of 3"V/'0 and 5"/54 caliber guns by
firings conducted at various pressures between service and proof
pressure. The purpose of these tests was to collect information
to be used in the'future design of cartridge cases that rill be
subjected to hiJ ' pressures. Results of these tests were reported
in reference (el.

b. The strains observed in the early experiments were meas-
ured as close to the chamber as, possible without the cartridge
cases interfering with the gages. They were not as high as
expected, presumably because of the effect of the extractor
pockets on the axial symmetry of the strain distribution.

C. In order to investigate breech face strains with a mini-
mum extractor pocket effect, a new series of experiments was
undertaken in November 1952. This series differed from the first
only in the location of the strain gages, which were moved out-
ward as near as possible to the outside diameter of the gun at
the breech.
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CONFIDENTIAL NPG RT;PORT NO, 1088

Strin ageMeasurements; 3"/70 and 511/54 Guns
---n-n-n-n n-n-n-nn n n-n-n-nn n n-n-nn n n n n -nn n n n n n

4. OBJECT-OFt TEST:

a., The \immediate object of the tests was to determiine the
magnitude ofý,Itangential strains, duie to firing, on the breech face
of a 5;1/54 c4Jliber gun-at service pressure and'at copper crusher
pres~sur~es of~i24 and 26 TSI'respectively, and on the breech face of
a 3"1/7O calibier Type G gun at service pressure and, near proof
pressure*

b. A further object was to measure the radial strains near
the tang ,ent!a.-P1 gages on both guns, 'since these measurements r-!ould
provide,, at slight extra cost, information of' interest in studying
the distribution of the 'surface strains and stresses.

5.PERIOD OF TEST:

a* Date of Project Letter 3 N~ovember 1952
b. Date of' Specific Di~rective 5 Io~vember'1952
C. Date Commenced Test 14 N~ovember 1952
do Test Completed 17 November 1952

PART C

DETAX Lg-Og T=JS

6. DESCP-JPTION OFITIJý UNDER TEST:

a* Strains ,'ere' measured on a 311/70 Ty~pe G M~od 7 ?
No* 24579, fired in a 511/38 Mount with a MAk 24 Mod 5slide using
Irk 10 cases and iEx-24 MN.od 2 projectiles. A total of six~ (6)
rounds 1,were. fired., three (3) service and tbree (3) near proof.,
usins, Eu"PC- , nowdero

b, Strains i'?ere also measiured on a 511/54- T,7pe G tIod 0, Gun
No. 16070, fired in a. Mk 28 H"od. 2 slide using lEk 7 cases and Ulk 41
Ifod 0 (70 lb.) projectiles. Ten (2.0) rounds were fired, four (4)
service, three (3) near proof' and three (3) proof, using IIIBF-3
powder,

C O NFKPI! XM I A L
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CONFIDEETIAL MPG R"PORT NO. 1088

Strain Gage Eeasurements; 3"/70 and ,,"./5.4 Guns
- - - - - - - - - - - - - - - - - - - --- - - - - - - - - - -

7. DESCRIPTION OF TEST EQUIPMENT:

The strain recordings wore taken on a four-channel cathode
ray oscilloscope and a high speed rotating dimam recorded with
auxiliary equipment consilting of power supplies, wheatstone
bridge, calibrating switch and d. c. amplifiers.

8. PROCEDURE:

a. Both guns were firod with two (2) identical sets of type
C-3 strain gages cemented to the right and left of the centerline
on the breach faces` as near the outside diameter as possible,
and oriented so as to measure the maximum tangential and radial
strains. Appendix (A), Figures 1 and 2, shows the locations and
orientations of the gages.

b. The resistance of the gapes was 505 ohms. The gage factor
was 3.43', and calibrations woro in increments of one-half (1/2)
ohm,

9. RESULTS AND DISCUSSION:

a# Tabu'.lated results of strains for the 3'/70 and 5"/54
caliber guns are contained in Appendix (B), Tables I and II.

"Reproductions of the original recordings of the firings arc
contained in Appondix (C), Figures 3 throughI.

b. Graphical comparisons of strains vith copper crusher
pressures Veto made both for the current firings and those reported
in Naval Proeing Ground Report No. I771. Those graphs are repro-
duced in Appondix (C), Figuros 8 and 9.

c. Tho maximum tangential brooch face strain recorded on the
3"/70 calibor gun was '740 micro-inches per inch with a charge
weight of 10.50 lbs. and a copper crusher pressure of 23.4 TSI.

d. The rna::im-rni tang(!ntial brooch face strain rocorded on the
5"/54 caliber gun was (395 micro-inches per inch with a charge
weight of 2-1.4 lbs. and a copper crushncr pressure of 25.7 TSI.

a. It is noted that the tangential strains on both the 3"/70
and 5"/54 caliber guns are slightly greator on the rir'ht* of t')e
centerline. It is bclioved that those differences may bc attrib-
uted to the unsymmetrical structure of the slide End housing and
tho locations of the gages with respect to tho threads on the
brooch end.

C OflFID '" TIAL
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Straih Gage Measurements; 3"/70 and 5"/54 Guns
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3'/70 TM Go MOD. 7, OM NO. 24579
LOCATIONS OF STRAIN GAG]S ON GUN BRIZCH FACE

0229 from Circumferenoe 01V29 from Cirounfarenee
to Center of Tangential - --- ...... to Center of Tangential
Gage Gd.- ". e Grid.

1".10 fom1110 froma
Circumference Cirovaferenoe
to Center of to Center of
Vertical Vria

Gage Type: C-3
Gege Reseistance: 505 Ohm,,
GUSe Factor:s 3.3
Length or Oags Grid: iVO
Width of Gage Grlds 3/16W

U.S. NAVAL PROVING GROUND 14 Noveaber 1952

PIQLUEK 1
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Iqp9_53728 *&ONFIDZNTIAx.
8eourity Information

50/54 TPS G, MOD. 0, O1 NO. 16070
LOCATIONS OF MAIN GAM O OOW ==Ce i ACz

OV35 from i1olfzenoe 01V35 from Ciroumferenoe
to Center of T•ngential to CeLter of Tangential

112 1112 frm
Cirownferenoe Ciroumferezne

to Cener orto center or
VTertioal geg.

S/
/

4., 4'

Gageo Reslstanoe 505 Ohmin
Gage Faotozr: 3.43
Length of Gage Grid. 110
Width of Gage Gkid: 3 /1611-

U. 3 . NAVAL PEOVING 'OW I 17 November 1952

FIGUIR 2
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CONFIDENTIAL NPG REPORT NO. 1088

Strain Gage MeaSurements; 311/70 and 5"/54 Guns

,TABLE I

3"/70 TYPE G, MOD 0, GUN NO-. 24579
STRAINS ON GUN BREECE FACE

(•,•9 from circumference to center of, Tan~entla1 Gagie)

14 November 1952

gN•'S .IN 1.rICRO-INQi•E XE_.I N!

Tangential Tangential Vertical Copper
Left of Right of (Radial) Crusher Charge
Cefterline Centerline Left of Pressure Powrder Weigtit

Centerline (TSI Index (lbs.

1 695 655 -260 22,5 WIPC.-1 10.11

2 690 655 -280 22.4

3 665. 610 -255 21.5 " "

4 735 665 .-275 23.0 10.50

5 720 695 -300 23..3

6 740 695 -300 23.4

CONFIDi.iTTIAL
SECURITY I11701;JATI ON APPENDIX B



CONFIDENTIAL NPG REPORT NO. 1088

Strain Gage Measurements; 311/70 and 5"/54 Guns

TABM'EII

5"1/54 TYPE G9, M0D 0, GUN NO. 16070
STRAINS ON GUN BREECH FACE

(0Ul fromn circumference to center'l of Tangential Gage)

17 November 1952

STRI.NS IN .ICRO-INC.{ES PER INCH
Ta,niential Tangential Vertical Copper.
Le'ft of Bight of (Radial) Crasher Charge
Centerling Centerling Right of Pressure Powder Weight

Roun . Centerline (TSi) Index (lbs-

'595 525 -290 18.0 IImF-3 '10

2 635 •t65 -325 •18,6 6 t

3 595 540 -280 1?.8 "

4 C.40 735 -495 2.5 20.7

5 830 710 -495 23i1

6 IOI 7251 -490 23.4 "

8 U95 800 -570 25.7 21.4

9 895 795 -565 24.4 " "

3~O 0 55-260, 17.1 iL8.o

CONFIDENTIAL
SECURITY I:[!Th.ORTI ON APPENDIX 3
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