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Eleven model cylinders of sluminum allcy with an O.D, of siX I7icies, a
length of 21-1/2 inches and wall thickness varying frow 0,035~inmch to 74
0.175 inch were statically %ested, The loads producing failure on eight

of the cylinders, using 180° bearing of the loading sling at the center

of the cylinder, varied from 300C pounds for the 0,035-inch cylinder to
16,000 pounds for the 0,175-inch cylinder.

T

S

The 2,100-inch cylinder failed at a load of 1200 pounds when leaded W1th‘”i

a sway brace pad 5/16é-inch in diameter, The 0,175-inch cylinder failed R

at loads of 2400 pounds and 3200 pounds when loaded with sway brace pads QCS

having 5/16~inch and 5/8-inch diemeters, respectively. §)¥YU;5
' Y

The Stresscoat and expverimental data obtained in this test will te used R

for comparison with thecretical data.

Obiect of Test

The test was performed to obtain strain date and to determine strength
characteristics of model cylinders, scale 1:10, so that this information
might be used in the design of the full scale Class "A" weapon. Also,
the test results are to bte used for comparison with derived theoretical
equations,

Reason for Test

The test was performed as a result of the Work Order Authorization dated
Fetruary 10, 1956, from Division 1244 tn Division 1612.

Function of Obiect Tested

The items tested are model cylinders used in the study and design of a
Class "A' weapon.

Summary of Past Tests

No previous static tests have been performed on the model cylinders.
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Setup for Test

Figure 1 shows the setup for loading a cylirder with the loading cable
having 180° bearing on the cylinder. This particular cylinder is one that
has been Stresscoated.

Figures 2 and 3 show the setup for testing a cylinder instrumented with
strain gages and loaded with a cable having 180° bearing on the cylinder.
The setup in these two photographs is similar to Fig. 1 except for the
instrumentation,

Figure /4 shows the setup for lcading a cylinder with a sway brace pad.

The eleven eluminum alloy cylinders tested had a nominal C.D. of six inches
and an overall leng:h of 21-1/2 inches, The nominal thicknecs of the cy-
linder walls were as follows: Three cylinders Nos. 1, 2, and 3 with 0,100~
inch wall; three cylinders No. 4, 5, and 6 with 0,150-inch wall; three
cylirders No, 7, 8, and 9 with 0,175~-inch wall; one cylinder No, 10 with
U,035-inch wall and one cylinder No, 11 with 0,054-inch wall.

The following equipment was used during the test of-the cylinders:

1 - Baldwin Load Cell; 10,000 pound capacity; Serial No, 658;
sensitivity = 0,793 microinches/inch/pound.

1 - Baldwin SR-4 Strain Indicator, Serial No. J-59101.

1 - One-inch pull rod; Serial No, B; sensitivity = 0.1043 micro-
inches/inch/pound.

1 - Hydraulic Pump and ram; 30 ton capacity.

1 - Sadic hAutomatic Data Processing System, Model 34-112 M1.

Paldwin-Southwark Universal Testing Machine, 120,000 pound capacity.
The following instrumentation was used during the test:

Stresscoat No, 1206 -~ Sensitivity at time of test = 500 microinches
per inch,

A~7 strain gages, G.F. = 1.90, Res. = 120 ohms used as biaxial
gages and three-element rosettes.

Procedure

Cylinders Ho, 1, No. 4, and No, 7 having nominal well thicknesses of 0,100,
0,150, and 0.175 inches, respectively, were Stresscoated with Stresscoat
No. 1206.
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Cylinder No, 1 was loaded first with the loading cable having 180° contact
with the cylinder as shown in Fig, 1. The cylinder was loaded such that
each load was 1,2 times the previous value with an initial load of 150
pounds, After each increment the load was released to zero and the cy-
linder was inspected for Stresscoat cracks., The above procedure wes fol-
lowed on this setup until a load of 1360 pounds was reached. Because no
cracks vere produced in the Stresscoat, the loeding cable was then changed
so that the cable had 120° contact with the cylinder. The lecading was
repeated by the same procedure and with same initial load as for the
loading with the 180° cable. For the 120° cable, the cylinder was loaded
in increments to & moximum of 2820 pounds. The load of 2820 pounds was
meintained on the cylinder for a pericd of about 2-1/2 hours and then re-
leased suddenly, thereby producing cracks in the Stresscoat on areas of
compressive strain on the cylinder which were above the threshold sensi-
tivity of the Stresscosat,

Cylinder No, 4, with a wall thickness of 0,150 inches, was the next Stress-
coated cylinder to be loaded. The 180° loading was used on this cylinder
with an initial load of 1130 pounds. The loading progressed in increments
to a maximum of 3720 pounds. This latter load was held for about 2-1/2
hours as in the previous test and then released suddenly to produce cracks
on the Stresscoat in areas of compressive strain on the cylinder above

the threshold sensitivity of the Stresscoat.

Cylinder No. 7, with a thickness of 0,175 inches, was loaded with the
loading cable having a 30° contact with the cylinder. The cylinder wes
loaded in increments from an initial load of 1635 pounds to a meximum of
2820 pounds., The load of 2820 pounds was maintained for about 3-1/2
hours in order to produce cracks on the Stresscoat due to compressive
strain in the cylinder similar to the two previous tests.

Cylinder No, 5 (.150") was instrumented with 60 strain gages consisting
of 16 three-element rosettes and 6 biaxial rosettes as shown in Fig. 5.
The cylinder was then mounted in the jig as shown in Figs, 2 and 3. Loads
were applied in increments of 250 pounds from zero to 3750 pounds and in
increments of 50C pounds from thereon until failure. Strain readings were
recordzd after each increment of load.

Cylinder Ho. 6 (.150") and cylinder Wo, 8 (,175") were each instrumented
with 58 strain gzges consisting of 16 three-element rosettes and 5 biaxial
rosettes as shown in Fig. 5. Each cylinder was loaded in the jig as shown
in Figs. 2 and 3 using increments of 1000 pounds until failure, with strain

readings being taken after each increment.
Cylinder No, 2 (.100") was instrumented with 355 strain gages consisting
of 15 three-element rosettes and 5 bilaxial rosettes as shown in Fig, 6.

The cylinder was loaded with the 180° cable in increments of 1000 pounds
until failure with strain readings being teken after each increment,
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Cylinder No. 3 (,100") was instrumented with 72 strain gages consisting
of 22 three-element rosettes and 3 biaxial rosettes as shown in Fig. 7.
The cylinder was loaded with the 180° cable in increments of 1000 pounds
until failure with strain readings being taken after each increment.
This cylinder as the previous instrumented cylinders was loaded in the
jig as shown in Figs., 2 and 3.

Cylinder No. 4 (,150") was instrumented with 72 strein gages consisting
A, of 22 tnrec~element rosettes and 3 biaxial rosettes as snown in Fig. &,
The cylinder was loaded with the 180° cable in increments of 1000 pounds

until failure with strain readinzs being taken after each increment,

Cylinder Mo, 1 (,100") was instrumen*ed with 27 strain sages consisting
of 9 thres~element rosettes ag shown in Fige 9. The cylinder was then
loaded with & sway brace pad 5/16" in diemeter as shown in Fig, 4. The
load was applied in increments of 200 pounds until failure, with strain
readings being taken after each increment.

Cylinder No. 9 (,175") was incirumented with 27 gages consisting of 9
three-element rosettes as shovm in Fig. 10, The cylinder was loaded with

a sway brace pad 5/8" in diameter as shown in Fig. 4. The lcad was applied
in increments of 200 pounds until failure, with strain readings being taken
after each incremenv,

Cylinder No. 9 (,175") was instrumented with 27 gages consisting of 9
three-element rosettes as shown in Fig. 11, The cylinder was loaded with
a sway brace pad 5/16" in diameter as shown in Fig. 4. The load was
applied in increments of 200 pounds until failure, with strain readings
being taken after each increment.

Cylinder Wo. 10 {.035") and cylinder No, 11 {.056") were each loaded to
failure using the 180° cable as shown in Fig, 1, No instrumentation was
used on these two cylinders.

Three tensile specimens each one-inch wide were cut from cylinder No, 6
(.150") in the direction of the longitudinal axis, BEach of these speci-
mens were tested to failure in tension in the Baldwin-Southwark Testing
Machine, Similarly, three tensile specimens were teken from cylinders
Fo. 2 (.100"), Ho. 10 (.Q035%), and No., 11 (.056") and tested to failure.
For 211 the tensile specimens tested, the strain was rccorded for a two-
inch length of the specimen,

Results

Table I shows the failure loads for all cylinders which were tested to
failure.

Figures 12, 13, and 14 show the Stresscoat cracks for cylinder No., 1
(.100") when loaded to 2820 pounds with a 120° cable. The area marked
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"C" on Fi.., 14 is the area of Stresscoat cracks produced by compressive
strains resulting from & load of 2820 pounds for 2-1/2 hours.

Figures 15, 16, and 17 show the Stresscoet cracks for cylinder No. 4
(.150") when loaded to 3720 pounds with a 180° cable. The area marked "C"
on Fig. 17 is the area of Stresscoat cracks produced by compressive strains
resulting from a load of 3720 pounds for 2-1/2 hours.

Figures 18, 19, and 20 show the Stresscoat cracks for cylinder No. 7
(.175") when loaded to 2820 pcunds with a 90° cable. The arca marked
"C" on Fig. 20 is the area of Stresscoat cracks produced by compressive
atrains resulting from a load of 2820 pounds for 3-1/2 hours,

Table II gives the Stressccat data for cylinders No, 1, lo. 4, and No, 7,
Tables III through VIII show the strain readings and the computed maximum
and minimum principal strains for cylinder Ho. 5, &, 8, 2, 3, and 4 when
loaded in increments to failure with the 180° cable.

Table IX, X, and XI show the strein readings and the computed maximum and
minimum principal strains for cylinder Hos, 1 and 9 when load in increments
to failure with sway brace pads.

Figures 21, 22, and 23 show cylinder No, 5 (,150") after loading to failure.
Gages No, 25 and 27 were under the loading cable, However, a slot was

cut in the bard on the loading cable go that the load would not bear on

the gages.

Figures 24, 25, 26, and 27 show the location of the strain gages and the
area of failure for cylinder No. 6 (,150"),

Figures 28, 29, and 30 show cylinder io. 8 (.175"), the location of the
geges and the area of failure.

Flgures 31, 32, and 33 show the area of failure and zage locations for
cylinder No. 2 (.100").

Figures 34, 35, and 36 gove the gage locations and area f failure for
cylinder No. 3 (.100").

Figures 37, 38, 39, and 40 zives the area of failure and [age locations
for cylinder No. 4 (.150").

Figure 41 shows cylinder No. 10 (.035") and cylinder No., 11 (,056") after
testing to failure. No strain gages were used on these two cylinders.

Figures 42 and 43 show the location of strain gages and the area of load-
ing for cylinder No. 1 (,100") when loaded with the 5/16-inch diameter
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Figures 44 and 45 show the location of strain gages and the area of lcad-
ing from cylinder No., @ (,175") when loaded with the 5/1é-inch diameter
sway brece,

Figures 46 and 47 show the location of the zages and the area of loading
for cylinder Ho. 9 (.175") when loaded with the 5/B3-inch diameter sway
brace pad.

Table XII gives the data which resulted from testing the three tensile
specimens from cylinder No. & {,150")., The average stress at failure for
the three specimens was 24,700 psi., Bach of the three specimens failed
just outside the two-inch gage marks. Figure 48 shows the stress-~strain
curve based on the data in Table XII,

Table XIII zives the data which resulted from testing three tensile speci-
mens to failure from cylinder Bc., 3 {,100"). The average stress at failure
for the three specimens was 42,000 psi. Each of the three specimens failed
just outside tre two-inch gage marks. Figure 49 shows the stress~strain
curve based on the data in Table XIII,

Table XIV gives the data relating to the testing of three tensile specimens
from cylinder No, 10 (.035"), The average stress at failure uwas €9,400
psi. Figure 50 shows the stress-strain curve. The material in this cy-
linder was stamped 24ST-3.

Table XV shows the data which resulted from testing the three tensile spe-
cimens from cylinder No, 11 (.056"). The average siress at failure was
67,620 psi, Figure 51 shows the stress-strain curve for these three spe-
cimens. The material in this cylinder was also stamped 24ST-3,

Conclusions

—

From the test of tensile specimens it is concluded that cylinder No, 3 was
protebly 61ST-6 aluminum alloy and that cylinder No, 6 could have been
145-0, 17S-0 or 24S-0. Cylinder Nos. 10 end 11 were stamped 24ST-3 and
the results of the tensile tests verify this designation.

The other date resulting from the test will be useful for comparison with
thecretical equations and for use in design of the full scale weapon.

2

4 : - /.
Approved by?, ’ M ﬁé/k@/

PAUL H, ADAMS - 1612
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C. L. Gomel, 5523

R, L, Brin, 1252, Livermore
ms%. K. Smeltzer, 7222-2

K. M, Sadler, 7222-3
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F15. 1--SETUP FCR TESTING CYLINDER WITH THE 180° LOADING CABLE--STATIC
TEST OF MODEL CYLINDERS FOR CLASS "A' WEAPON
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F1G. 4--SETUP FOR LOADING CYLINDER WITH A SJAY BRACE PAD--STATIC
TEST OF MCDEL CYLINDERS FOR CLASS "AM WEAPON
TV-375
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LOADRING CABLE

~ 55,56,57
GAGES AT £ OF LOADING CABLE 6AGES | 1/2% FROM £ OF LOADING
CASLE
o | } " 1
L 1.5”‘" r"‘l-i_*

GAGES ON INSIDE OF CYLINDER GAGES ON OUTSIDE OF CYLINDER
NOT TO SCALE

FIG 6--LOCATION OF STRAIN GAGES ON CYLINDER NC. § 100")--STATIC
TEST OF MODEL CYLlNDERS FCR CLASS "A" NE$503 75

: -37

REF. SYM: 1612(309)
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TEST GF NCDEL CYLINDERS FCR CLASS A" WEACN
REF. SYW: 1612(309)
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F1G. 8--LOCATION CF STRAIN GAGES ON CYLINDER NC. 4 (.150")--STATIC
TEST OF MODEL CYLINDERS FCR CLASS "A" HEAPCH
' 152 REF. SYM: 1612(309)
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5/8% SWAY BRACE PAD

k'ScALz [n=2 1/2% (aPPROX.)

GAGES REPRESENTED BY CHRCLED NUMBERS ARE ON THE INSIDE
(OF THE CYL!NDER e e e

ﬂjk\é; lO--LOCAIlON OF STRAIN GAGES FOR LOADING CYLINDER NO. 9 (., l75")
| CWITH. 5/8" DIAMETER SWAY BRACE. PAD—-STATIC TEST OF MODEL
CYLlNDERS FOR CLASS UAY HEAPON. ia7s

REF. syu;7i6|é(309)
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5/16" SWAY HRACE PAD

- 'SCALE 1"=2 /2" (ApPROX.)

GAGES REPRESENTED BY ClRCLED NUMBERS ARE ON-THE INSIDE -
- OF. THE CYLINDER -

“”.FJ_G H--LOCATION OF STRAIN GAGES FOR LOADING CYLINDER NO. 9 (.175")
L ‘WITH-5/16" DIAMETER SWAY BRACE PAD-—STATIC TEST OF MC EL
CYLlNDERS FOR CLASS . "A™ WEAPON
TM-375 ,
REF. SYW: 1612(309)
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]3--STRESSCOAT CRACKS FROM LCAD| YLINDER NO. | (.100") WITH
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FIG. 15--STRESSCOAT CRACKS FRCOM LOADING CYLINDER NO, 4 (. 150"
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FIG. 16--STRESSCCAT CRACKS FRCM LOADING CYLINDER NO. 4 (.150") WiTH
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F1G. 17--STRESSCOAT CRACKS FROM LOADING CYLINDER NO. 4 (.150") WITH
180° CABLE--STATIC TEST OF MODEL CYL INDERS FOR CLASS "A*
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FIG., 19--STRESSCOAT CRACKS FROM LOADI NG CYLINDER NO. 7 (. 175") WIT
90° CABLE--STATIC TEST (F MODEL CYLINDERS FOR CLASS MA"
WEAPCN

Qb'# T020% ' ‘ 1612(309)
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90°* CABLE=--STATIC TEST OF MODEL CYLINDERS FCR CLASS MA"
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F1G. 23--GAGE LOCATIONS AND AREA OF FALURE IN THE INTERIOR OF CYL INDER
NO. 5 (,150")--STATIC TEST OF MODEL CYLINDERS FOR CLASS “A"
NEAPON
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F1G. 24--GAGE LOCATIONS AND AREA OF FAILURE ON CYLINDER NO, 6 (.150")--
STATIC TEST OF MODEL CYLINDERS FOR CLASS BAT WEAPON
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FIG. 26--GAGE LOCATIONS AND AREA OF FAILURE ON CYLINDER NO, 6 (,150")--
STATIC TEST OF MODEL CYLINDERS FOR CLASST;;A;7V5VEAPON
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FI1G. 28~-GAGE LOCATIONS A'D AREA CF FAILURE ON CYLINDER NO. 8 (. 175")-- P
STATIC TEST OF MODEL CYLINDERS FOR CLASS 'A" WEAPOH
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29--GAGE LOCATI ONS AND AREA OF FAILURE ON CYLINDER NO. 8 (. 175")--
STATIC TEST OF MODEL CrLINDERS FOR CLASS "A"™ WEAPON
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NO. 8 (.175")--STATIC TEST OF MCDEL CYL INDERS FOR CLASSM"A™

WEAPON

b#— 733 %NCLAngFIED REF. 2v: 1612(309)
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FI1G. 31--GAGE LOCATIONS AND AREA OF FAILURE ON CYLINDER NO, 2 (.100")--
STATIC TEST OF MODEL QYL INDERS FOR CLASS "A" WEAPON

7171 -3- REF.
D N CLASSIFIED

75
REF. SYM: 1612(309)



F1G. 32--GAGE LOCATIONS AND AREA OF FAILURE ON CYLINDER NO, 2 (.100")--
STATIC TEST CF MODEL CYLINDERS FCR CLASS "A"T'Mw§7 N

Ct,\_'i‘@"* ’]l?’]@NCLASaSIFIED REF. SYM: 1612(309)
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FI1G. 33--GAGE LCCATIONS AND AREA CF FAILURE IN INTERICR OF CYLINDER NO.2
(.|088 --STATIC TEST OF MODEL CYLINDERS FOR CLASS "A"
WEA

&#7 1780 ~40~ REFS S 1612(309)
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F1G. 34--GAGE LOCATICNS AND AREA OF FAILURE ON GYLINDER NO. 3 (.100")--
STATIC TEST OF MODEL CYLINDERS FCR CLASS "A" WEAPON

Cb-#: 739 3@NCLASS’IFIED gé??ﬂgw: 1612(309)
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35--GAGE LOCATICNS AND AREA OF FAILURE ON CYL INDER NO. 3 (.100")--
STATIC TEST OF MODEL CYLINDERS FOR CLASS “A™" WEAPON
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F1G. 36--GAGE LOCATIONS AND AREA OF FAILURE IN INTERIOR OF CYLINDER
NO. 3 (.100")--STATIC TEST OF MODEL CYLINDERS FOR CLASS MA"

WEAPON

#7373 N
O* 132N CLASSIFIED

™=-375
REF. SYM: 1612(309)




F1G. 37--GAGE LOCATIONS AND AREA OF FAILUPE ON CYL INDER NO. 4 (.150")--
2TATIC TEST OF MCDEL CYLINDERS FOR CLASS "A! WEAPCN

+# 73! N e TM-375
Q¥ W TUNCLASSIFIED

REF. SYM: 1612(309)




F1G. 38--GAGE LOCATIONS AND AREA OF FAILURE ON CYLINDER NO. 4 (.150")--

STATIC TEST OF MCDEL CYLINDERS FOR CLASS "A"TﬁEAPON

D#F 7432 GINCLASSTETED REFS 2wi: 1612(309)




F1G. 39--GAGE LCCATICNS AND AREA CF
N

. X L

FAILURE IN INTERICR OF CYLINDER
O.Pg (.150")--STATIC TEST OF MODEL CYLINDERS FOR CLASS “A"
WEAPON

¥ 7(’3:',UNCLASSTTIED REF o 1612(309)
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40--G ATIONS AND AREA OF FAILLRE IN INTERIOR OF CYLINDER
FIG. 40 gé?E4L%?ISO")--STATIC TEST OF MODEL CYLINDERS FOR CLASS "AM
WEAPON

@* 76325~ AT QQTﬁTED REF vt 1612(309)
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FI1G. 41--CYLINDERS NO. 10 (.035"2 AND NO. Il (,056™) AFTER FAILURE--
STATIC TEST OF MODEL CYLINDERS FOR CLASS "A'T‘ngAPON
-375
REF. SYW: 1612(309)
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FIG. 42--LOCATICN OF GAGES AND AREA CF LOADING 5/16" SWAY ERACE PAD
FOR CYLINDER NO. | (.}C0")--STATIC TEST OF MCDEL CYL INDERS
FOR CLASS "A" WEAFCN

UN CLASSIF IED -49- g\éﬁ@w: 1612(3C")
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F1G. 43--LOCATICN OF GAGES ON INTERIOR OF CYLINDER NO, 1 .|oo'? FOR
54{6" D1 AMETER SWAY BRACE LOADING--STATIC TEST OF MODE
cYLINDERS FOR CLASS "A"™ WEAPON T™=375

REF. SM: 1612(308]
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F1G. 44--LOCATION OF GAGES AND AREA OF LOADING 5/16" DIAVETER SWAY
BRACE PAD FOR CYLINDER NO., 9 (,175")--STATIC TEST OF MODEL
CYLINDERS FCR CLASS "A" WEAPC TM=375

UNCLASSIFIED -+ __REF. SYM: 1612(309)




F1G. 45--LOCATICN OF GAGES ON INTERIOR CF CYLINDER NO, 9 (.175") FXR
gééG” DIAMETER SWAY BRACE LOADING--STATIC TEST OF MODEL CYL INDERS

CLASS "A" WEAPON

?‘5:‘5;7() {24 gg??@w: 1612(309
; NCLASRIFIED 2(309)
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FIG. 46--LOCATICN CF GAGES AND AREA COF_ LOADING 548" DIAETER SWAY BRACE
FAD FOR CYLINDER NO. 9 (.175")--STATIC TEST OF MCDEL CYL INDERS
FOR CLASS M"A'" WEAFON

IJNCLA SSIF‘IET) ~53- RET s 1612(309)
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F1G. 47--LOCATICN OF GAGES ON INTERIOR OF CYLINDER NO. 9 (.175") FCR
5/8" DIAMETER SWAY BRACE FAD--STATIC TEST OF MCDEL CYLINDER
OR CLASS M"A" WEAPCN

UN CLASSIFTFD 54— gg??éw : 1612(309)
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TABLE 1

UNCLASSIFIED

Ref, Sym:

1612 (309)

Project No. TM~375

SUMMARY OF LOADS PRODUCING FAILURE —- STATIC TEST OF MODEL CYLINDERS
FOR CLASS "A" WEAPON

Cylinder Wall Thickness Failure lLoad
Q. —inches —hxpa of loading . —bounds
1 0.100 Sway Brace (5/16") 1,200
2 0.100 180° Cable 10,500
3 0,100 180° Cable 12,400
4 0.150 180° Cable 14,000
5 0.150 180° Cable 11,750
6 0,150 180° Cable 11,800
8 0.175 180° Cable 16,000
9 0.175 Sway Brace (5/16") 2,400
9 0.175 Sway Brace (5/8") 3,200
10 0,035 180° Cable 3,000
11 0.056 180° Cable 6,400

NOTE:s Cylinder No. 7 (.175") was not loaded to failure but was loaded only

during testing with Stresscoat,

UNCLASSIFIED
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Ref, Sym: 1612 (309)
Project No. TM-375

UNCLASSIFIED

TABLE II

STRESSCOAT DATA, CYLIRDERS NO., 1, NO, 4 AND NO, 7 -- STATIC TEST OF MODEL CYLINDERS FOR CLASS "A" WEAFON

Cylinder No. 4 Cylinder Neo, 7

8tresscoat Streascoat Stresscoat
Load in Strenscoat S8ensitivity Stressccat Senaltivity Stresscoat Sensitivity

Peunds .  Desigpation Microinches/Inch  Desigpation Microinchea/Inch  Realgnation

150
180
216
260
312
375
450
540
650

500

g
EENN

g
oal LILLI L

R“N’—"
g

2820 4 &.C 500 C 500 & 600

W

W

v

o
RwN H

*
w
3
PN
o
~
o
U
8

UNCLASSIFIED

SOV



4,250
5,250
6,250
7,250
8,250
9,250
10,250
11,250
11,750
0

Ref. Syu:
Froject No, T™™M-375

1612 (309}

STRAIN READINGS AND COMPUTED MAXIMUM AND MINIMUM PRINCIFAL STEALMS, CYLIHIZR XC. & (L1507} -~ STATIS TEST OF MGl CYLILLEXS FOR CLASS "a" WEAFOK
Strain Resdipgs &t the follewing gages - picreinshes per joch
1-2 3 -4 =2 6-7-8 2 =10 =~ ) =2 Az 24 R LS VI -] 20 .~ 23 - 22
50 99 99 59  Gage 63 -137  -222  Goge =260 2275 w23 0 -85 <107 Gage 93 94 116 28 -7
106 198 158 125,  Out 166 =245 -ik5  Out ~431  -L82 3 <155 614 <204 (ut 184 187 227 53 ~€4
146 284 281 173 "oo. 221 a3 -€72 " -569 929 =270 =THT <274 " 267 286 332 71 =126
180 393 392 256 n 215 =523 -9 " =742 -EGE Rk L RS P " 3B -L12 452 €3 =229
219 484 478 312 " 252 -684 -1194 a 923 <2070 ~333 €38 " 472 =200 553 g5  -231
268 583 582 381. " 302 -839 -1.70 v =2220 =440 278 " 561 ~£07 662 100 =344
385 630 684 363 n 345 -1150 -1630 % -1820 £ ~5380 -i20 n €35 =747 836 214 =226
450 770 790 430 n 330 -1380 -2010 " LR4LT0 35 2400 : =756 =790 " 720 -850 960 250 =250
520 870 890 490 " 270 -1680 1950 o -2590 235 =340 <1680 -11300 -790 " 800 980 1030 280 =300
5 970 1010 560 " 170 -2110 <2370 " -S4B0 -B310 3 =560 -2010 «15500 1200 " 930 -1830 1230 300 =350
720 1110 1150 €70 " -90 -2830 -3890 #8270 -13000 -15500 -12400  -63.0 -21500 <2760 » 1620 -1280 1330 320 -L60
830 1200 1220 720 n ~690 ~-3.10 4210 " — - — —— . -— =53¢0 " 113G -2220 1540 330 -550
260 10 140 210 21240 1540 1950 " -- - -~ -~ - . =E000) " g0 -230 140 -50  -190
Maxioum and Minimum Frincipal Straips st Follawduz Gapog - Mleycipches FPer Inch
=2 3 =4=5 £ -1-8 3 - 30 -~ 13 32 = 13 14, = 15 16 - 17 18.-.19 20 =21 - 22
S ey &L ey . By ey . By e D TewE TR &y 8y v ey v B &v
100 50 - -— 72 =232 - — 25 =177 -84 -386 -— - 92 -93 116 -37
199 108 - _— 179 460 — — ~152 <329 -2 -616 - -- 182 -185 229 ~£&4
285 149 - - 2,0  -£97 - - ~351 =497 ~272 800 — -- 26 -283 333 -125
400 184 -~ - 220 -980 -- - ~i4) -T9E 352 602 —-- - 382 -408 451 =227
T 486 224 - 270 1230 - - <540 -880  ~L02 -863 -— - LET =435 550 -280
586 274 — -— 320 -1500 -~ ~540 -7 450 ~1220 - -- 550 ~£00 660 ~340
684 392 -~ - 430 -1790 - -— -1280 1730 =710 ~53%0 - - €30 =740 240 =230
775 458 - - 430 ~2120 - -1650 -~2420 -1080 -7570 - -~ L7100 -840 970  -250
875 £29 — -~ £30 -2230 - - -2530 =3500 -~1790 -11320 — -- 790 =950 1100 -300
976 600 - - 290 -3120 - — 5030 5660 -3170 -15530 -~ - 350 . -1080 1240 <350
1120 730 - - 50 -4070 —_— - ~10400 ~11500 <7160 -215€0 — -— 1010 ~1270 1400 -L€0
1210 842 - -_— =490 =L4€0 -~ — - - - - ~- - 1110 -1510 1550 =550
261 12 — — -— - - - - - - - 80 ~330 140 -190
* Loading cable readjusted prior to this load,

e, = Maxigum principsl strein,
ey = Minimum principal strain.

NOTE;

-

"~y
| )Y

Minus indicates compressive strain and plus indicates tensile strain,
Biaxial gages are assumed to be oriented in direction of meximux and minimum

principal strains.

1420



Rof. Sym: 1612 (309)
Project No. TM-375

UNCLASSTFIED

TABLE III (Contirmusd)

STRAIN READINGS ARD COMPUTED MAXIMUM AKD MINIMUM PRINCIFAL STRAINS, OYLINLER NC. 4 {.1507) ~~ STATIC TEST OF MGUEL CYLINDERS FCR GLAS(% AT WEAPON

L:xd Stradp Reedinge st the Foliowiag Sagos = Nierelnehen.nor Iosh L '
Pounda 23 = 24 - 25 26 - 27 28 ~ 29 - 30 A= 3R= 30 M= 30 - 36 37 = A3 =038 40 = 4) = 42 43 = Lh = LS
- 0 =37 6 27 28  Onge 26 -78 -85 A -4 117 -5 10 101 -2 -5z -2 55 18 48

Ji’% -ii -21(; -gl. -30 29 -9 =176 Ou% 55 152 =177 130 ~223 =13 13 2} 189 -11z2 ~15 116 40 94
3'ooo -90 =66 -128 -99 17 86 266 " 75 =242 268 187 ~352  ~300 2 315 -287 272 «29 161 18 137
1.'250 29 =1 =269 ~42  ~420 -30 <385 " 126 ~335 w431 270 ~ARE w427 -8 LE3T =401 =253 -76 222 52 170
5'250 Le21 -162 =349 . 3 548 =112 <474 " 155 <5 =539 333 BB -B32 -7 €03 -500  -313 -93 267 €2 214
6,250 11 -157 =430 118 -725 -136 =588 n 150 =310 -&E7 (01 =262 S730 836 -10 L2 =594 =370 =114 326 76 261
4.7’250 142 133 =316 =223 1360 276 694 " 72 B8 -58¢ I w5 ST B -43 L3 =755 427 -80 305 IE) 378
8:250 380 480 520 ~100 1820 =430 -790 " 96 ~810 680 4G =670 -10200 -G30 -30 e -BL0 -LED -50 340 90 4R
9,250 800 1040 -390 200 2230 -510 -920. " 9T -0 =790 590 ~640  ~1270  -1020 o €0 950 510 ~20 360 90 590
10,250 1550 1830 320 860 2320 -610 -1070 " 83 -1100 -920 550 720 1460 1240 40 730 1050 -580 10 390 90 €80
11,250 3010 3250 -00 2980 1330 760 -1280 " 30 -1260 -1080 600 <780 -1640 21340 120 G973 <1080 550 120 3%0 70 790
11,750 4070 4400 =480 5900 -1260 -900 -1200 " ~120 ~1280 -870 560 -850 -1650 -1320 10 70 =100 =320 360 350 0 780

0 4550 5380 1660 7180 -1860 -Rk30 -3%0 " -160 =120 -320 10 70 ~130 iy 280 430 130 216 310 -20 -90 150
Load Meximug apd Minimum Principal Strsins at Following Gaged - Microinshes For Inch)

in 23 = 2. - 25 26 = 21 28 - 29 = 30 3 =32 = 33 3= 352 3% 37230 - 39 L0 - 4d = 42 43 = 44 = 99

Poupdy _®u_ Sy . % Sy, w0 . S S By B L sy SO w0 S vl
1,000 2 =34 9%  -36 - - 43 -103 s -119 100 =94 -2 =92 85 19
2:000 -7 28 58 -£9 -— -- 34 -208 132 =232 213 -158 -6 =190 171 41
3,000 - -63 -156 16 -9 —-— - 125 =320 190 -357 312 =303 -31  -2:8 251 fo
4,250 =3} =270 -3 =420 - — 175 =484 272 =491 484 =424 -79 =402 342 53
5,250  -23 350 -2 -548 - — 20 404 335  ~613 605 -528 -7  -501 421 &/
6,250 13 =436 111 =724 -— —_ 201 <743 L03 =735 736 -629 -119  -596 514 79
»7,250 226  -402 1360 -210 _— - 110 824 398 -998 : 498 814 -87 =755 €07 83
8,250 630 -~TH0 1820 -80 @ - - 3.0 930 460 -1150 570  -940 -0 40 750 90
9,250 1220 -810 2230 220 - - 380 -1080 520 <1300 €60 -11%0 -30  -950 880 80
10,250 210 -900 2330 880 - — 410 1260 570 ~1490 810 -1270 0 -1060 1000 80
11,250 3880 ~1240 2990 1360 -~ - 3B80 1440 610 -1660 1000 ~1370 110 -1080 1150 40
11,750 5240 -1610 5890 «1200 -— —_ 360 -1360 520 -1690 779 -1350 350 -1010 1170 -30

0 5800 470 7160 <1750 - -— =140 =340 90  -210 500 =40 310 100 200 <140

* Locding cable readjusted prior to this losd.,
¢, = Maximum principal strain,
ey = Minimum principel strain,

NOTE:

Minus indicates compressive strain and plus indicates tensile strain,
Biaxisl gages are assumed to be oriented in direction of meximum and minimum principal strains.

UNCLASSIFIED




UNC . Ref, Sym: 1612 (309)
~63n

Project Ko, TM-375

TABLE 117 (Continusd)

STRAIN READIKGS AND COMPUTED MAXIMUM AND MINIMUM PRINCIPAL STRAINS, CYLINDER Wi, 5 (,160%) - STATIS TS3T OF MODEL CYLINUSIS FCR CLASS "AM WEAFON

d .
1012 Strain Readingg at the Fellowing fagan = disredachss Pep Ingh
Pounds L6 = 47 - 48 A A ) 52 = 83 = 54 T I R e 8 - D

1,000 18 -2 31 =29 -40 26 104 -92 €

83 -~ -3

2,000 43 (o] 64 ~47 -79 55 =200 -130 -3 ~158 3 =
3,000 58 -2 92  -71 =119 € =298 276 -4 -2
4,250 77 -3 131 -88 156 101 =109 ~414 -71 -13
5,250 94 -2 166 112 -187 130 -504 =514 &5 -15
6,250 107 -3 206 -4k -3 163 -Q18 ~630 -102 )
%7,250 &l =55 239 =264 -357 £89  -8,9 €77 u’f« ~157
8,250 56 =70 270 -300 400 110 =990 740 379 ~189
9,250 30 -80 330 -360 -450 150 1140 -850 420 -190
10,250 -10° =90 400  ~450  -4%0 220 1300 -530 £33 ~1079 ~120
11,250 -100 =130 510 620 -S540 41D 1450 -1080 56D <1140 ~150
11,750 -200 230 500 -850 640 540 -1640 -1000 . 380 -li20 460

0 270 =100 240 =620 =10 600 =330 -190 -310 .40 -2

Maximug and Minisvm Princiral Strainz ab Fellowing Layres - Migrceinshes Fer Toch
in 4 = 4T - 48 49 = 50 = 51 = 53 - Yk Loam S = W R =
[:]

Y - €0

Poupde Sw_ ®y  ____  fw_ oy & ew. . S L e L S e
1,000 51 -2 L5 48 23 -122 87 51 g -8€
2,000 108 0 120 -92 29 -233 18, <193 g -283
3,000 153 -2 135 =137 39 =32 278 -k96 11«27
4,250 214 ~, 192 <179 -2 =48z B3 80 22 =4l
5,250 267 -4 237  -219 3 -393 To482 -148 27 -504
6,250 323 -7 285 266 6 =733 581  ~£72 23 <602
7,250 372 .70 230 407 400 -970 715 =736 ~33 567
8,250 410 w90 270 -460 480 -1110 820 330 ~50 =740
9,250 480 =120 320 =539 580 ~1280 950 =950 ~40 -850
10,250 540 -150 380 -~610 560 -1460 1100 -10£3 -0 950
11,250 660 -240 560 -T70 730 1630 1180 -1340 -80 1020
11,750 660 ~360 680 -1000 1010 -1770 1010 1129 290 -990
0 25 -280 590 -£10 ~130  -450 2,0 120 : 30 -220

* loading cable readjusted prior to this load.
&, = Maximuz principal strain,
ey = Minlmum principal strain,

NOTE: Minue indicates compressive strain and plus indicates tensile strain,
Biaxial gages are assumed to be oriented in direction of maximum and minimum principal strains.

- UNCLASSIFIED
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STRAIN READINGS AND COMPUTED MAXIMUM KD

WINIMUM FRINCIPAL STRAISE, SYLINDeR

ED

50") e STATIC TRAT OF ROLY

', CYLInDZR3 FOR CLAS3 A" WEAFCN

Ref. Sym:

1612 (309)
Project No, T™-375

Strein. Bezdings sl the Pollenwiad i Jhosbea Per luch
1-2 S A) 6-171-8 [ ICND IS0 L SEE—— 14 - 23 RN _1g -19 20 - 21 - 322

i3 116 119 42 «26 172 24 -81 246 10 ;0% ~3% 144 113 117 " 143 98 63

93 205 208 5 -189 360 49 -223 487 117 @95 -25% L00 ~297 211 -111 282 167 65
156 309 312 45 =378 €09 102 <393 820 143 1420 =483 7452 =531 21 =43 016 246 68
190 350 370 -50 =450 810 go 570 1050 20 2070 -690 1020 =750 370 =290 £20 230 €0
250 430 450 -90 =590 1010 160 -£50 1240 110 2430 =840 1410 -860 450  ~330 6E0 350 (23]
300 510 530 =130 750 1220 240 -760 1450 1.0 2650 =0 1720 ~3E0 560 =310 790 410 &0
350 00 620 -170 =910 1500 310 -920 1730 110 3370 -1250 <130 ~1)40 640 =620 9.0 480 €0
410 680 720  -210 1980 1970 390 -117C 2380 ~50 456D =1720 2630 =-1430 730 ~730 1080 540 &0
470 770 820 =240 =1220 2750 10 -1570 3460 280 7590 2580 4030 ~138D 820 -850 1240 610 40
540 860 930 260 -1370 42T 730 ~23:0 Gage =340 18330 - ; N30 -2720 920 =990 430 €70 [¢]
1640 1260 1540 480 =2370 8310 3990 ~:1:0 (ut -3190 Gage ~23:0 Gage =7720 2430 ~4320 £330 1270 -3320
1680 1420 -3000 =300 -— _— 2300 =560 " 2572 Out LEELG Cut - 1640 -3020 2430 20 -1710

Maxizuz apd Minimun Frigcipel Struing Pollewing Gages - Mieroinghes Per Jnen
1 -2 3 -4 =5 € -7-F8 9 - 19 -1 13 oo Ao 36 = 11 16 - 19 20 - 21 - 22

o ey S & - & & oo TET Ty by ETTSD Ry Sy A N
116 L4 119 -25 173 ~-81 3 ~-c4 A1 -74 13 -112 117 -3 144, €L

206 5 206 ~187 358 =220 [ ~301 232 =242 37 =293 L2100 -107 22 [

311 19 308 =375 e0s 335 by ~£LE 1415 462 747 -£23 313 ~240 47 T

350 190 366 446 808 -t63 s ~200 2060 ~£70 1270 =730 376 -390 £20 &5

430 250 LLO =530 1000 -£40 1585 20 1130 2420 =220 1420 -8£0 L0 ~330 €60 70

510 310 520 =740 1210 -750 1240 -2 ~1390 2630 ~9C0 1720 340 540 -£00 70 70

€00 360 610 -900 1490 -300 2270 ~3C ~1720 3360 1220 2180 ~1120 630 -£10 940 70

680 420 710 -1070 1960 -1150 3100 -350 22230 440 <1670 2870 -1400 720 -720 1080 70

770 4BO 810 =-1210 2730 <140 (430 <780 -3060 7550 -2500 4010 =1840 810 -840 1240 50

£70 550 920 ~13€0 4280 -2310 — -~ -~ — 18250 -4580 €000 2660 910 -~980 1430 130
1650 1280 1710 -2550 8810 €20 - - - —— - - - - 236D <4940 €993 3760
1690 1440 —— - — -— - — - — — - _— —_— 1610 -3000 2440 -1710

.UNC
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STRAIN READINGS AND COMPUTED MAXIMUM AND MINIMUM FRIKCIFAL STRAING, CILINAER KO, &

bl

TABLE IV (Continued}

(. 150m™)

SNy ©
UNCLASSIFIED

STATIC Tu3ST UF MOL

1l

Hef. Sym:
Frojoct No, ™-375

2l CYLIMUBHS FCR CLASS

1612 (203)

AT WEAFON

Strala Readipgs at the Fellewizg s Acrodnshieg Fer lush
28 = 29 - 30 3L~ 32 -33 Y = 35 - 3% 3 e A e 2D fdom fed 43 = idho= 45 46 = 47 - 43 __ 43 -0 -
Gage 9 195 30 =53 2 93 1 -£2 Gage 57 7 63 124 57 44 65 2 -16 -7
Out 60 346 -33 216 -3 146 =103 -255  (ut 73 9t 77 228 <0 7 4 ~LE 128 7
" -153 313 -95 408 -92 189 027 -LE2 " GE. 132 50 343 2 oy 28 -127 -275 2190
" 280 €0 140 =530 160 220 =270 =530 “ 138 140 100 420 <0 -20 50 <130 =310 240
n =370 750 =20 680 "-180 250 =320 -~740 n 1€0 160 100 £10 40 -£0 40 =190 -420 =300
" ~450 B8O 260 -850 ~220 290 -480 960 n 1€0 120 1D 620 30 -110 30 =250 -510 =370
" -550 1050 -330 -1030 -270 3.0 <580 -1150 n 200 200 1 710 30 150 c 30 =310 €20 =450
" =700 1260 -440 1240 340 38  -€30 1380 n 270 2X) 120 830 10 170 60 <350 =710 -520
" 920 1420 -590 -1510 440 (23 -810 1230 o 5 200 Y STy 120 10 490 -0 =190 130 -320 -790 580
" .1340 1870 =880 -1910 630 440 =940 1870 v 3] 32 L1020 «Bid 470 €0 30 1160 23 230 230 =320 -840 460
¥ 210500 2320 3730 800 1060 -2550 490 1090 " 520 ~400 34RO SLE0D 710 —  W1270 36350 =360 330 70 710 -1310 400
6410 3830 -3260 <5040 4600 170 240 -920 " “70 210 €00 200 <310 -429C 1290 5530 -2280 1120 5410 €7 940 700
Maxieum end Minimum Frinelpsl Streins at tho Fellsuing Onges - Migroinches Per Inch
28 ~ 29 - 30 3= 3R =33 ‘A4 - 35 - 3 37 - 32 - 33 40 = 4) = 42 43 = o, = L5 46 = L7 - 48 43 = 50 = 51
Sy v . %y - S Sy L AT ml Iy Bl ey -t oV,
— - 85  -54 9L 62 - - 115 £ 52 53 79 44, 37 <20
- - 150 -214 149 -259 — — 30 -85 263 57 89 3 0 -130
— - 217 -406 193 -i89 - — -33 =199 425 59 115 -44 -41 =280
- - 560 =540 220 -600 — - 110 -260 510 ] 140 =40 -50  -320
— - 250 680 25C =790 - -- 10 =340 630 50 160 =80 -70 430
-— - 360 -850 300 ~970 — — 130 -0 750 30 170 110 110 =520
- - 420 -1030 350 -1170 — - 2T ~430 280 40 210 -150 -140 €30
— - 450 . ~1240 390 -1280 - -370  -£20 1020 20 240 170 =150 =720
- - 470 <1510 430 -1610 — — 430 ~T90 1210 =20 310 -200 -160  -810
-_— —_ 3%0 -1910 440 -1890 - 470 105G 1450  -170 400 260 -180 870
— =360 4480 560 -4240 - -— €040 -1810 - - 420 -70 1710 -1390
- -— -2690 -5250 310 -1400 - — 610 ~320 5820 -4€30 5410 -2250 940 440




STRAIN READINGS AND COMrUTRL MAXIMUM AbD MINDIMUM FRINCIFAL STh

Stredn Sendiy

CLASSI

Froject do., M-375

L8 IV (Coenvirmad)

CR wOuEL JYLIspRRS FUR CLASS "AY WEAFCH

crazhes Bip Jngh

2 =53 - 5% 55 56 51 2=
4 50 104 i3 7% 115 42
-87 18 154 -71 &9 207 §]
=209 =25 221  -185 106 331 -£3
=250 =40 250 =230 120 3432 ~4C
=340 -70 250 ~320 120 470 ~30
<430 -110 3,0 400 140 560 <10
-530 =150 410 500 150 30 16D
40 =170 410 =610 170 820 <1837
-730 -180 €20 =730 200 983 180
-820 -170 750  -290 210 1170 ~1°0
-1€70 750 970 =970 €0 1080 ~30
360 =90  -440 210 -20 -9 8135
vaximen apd Mialses brincize:
58.=.23. = 54 e = 56 - S1 A8 - 83 - td)
I Ay ST A L &
104 5 20 13 ¢3 A
154 -86 208 =70 (8] aE
221 -209 331 -184 6 35
250 =250 380 -230 70 kY
290 ~340 470 =322 [3¢] 20
340 =430 560 =400 <0 20
10 ~530 680 =500 <0 10
410 &40 820 -602 7 1%
620 =740 %20 -720 10
750  -820 1160 -880 170
1390 -2290 1230 -~1120 1500
360 -440 230  -110 230

Mipus indicetes compressive strain and plus indicates teasile strain,
ey = maxirum principal strain,
ey = xinipum principal strain,

Biaxis) gages are assuncd to be oriented in the dirsction of the maximuzm and minigua principal strains,

UNCLASSIFIED




STRAIN READINGS AND COMPUTED MAXIMUM AKD

MININMUM PRINCIFAL STHALNS, CYLINUEK I, 3 (,175) ~ STATIC TEST OF MCDIL CYLINDERS FOR CLASS "A® WEAFON

Strein Readipps ot the Po.lcwing (nors -

UNCLA

S

TARLE V

1ED

Hef. Sym:

Project Ne, MM-2375

1612 (309)

1 dercinches Per Inch
1-2 J-4-5 6 ~-7-8 Q.-30 -1 12,233 = 35 Y 18 -9, 20 = 2) - 22
47 80 73 10 -50 -13  -176 160 ~83 & -3 ~18¢ -105 -1 38 214 7 -£2 99 20 =21
o 164 146 1, =112 =25 =319 w222 -174 ~£6 -43 -35 -230 =373 8 =277 159  -169° 203 L0 =45
134 251 219 18 172 =34 =455 <263 =270 104 -7l 536 2344 -506 7 =533 239 =258 328 59 -£9
178 335 300 23 240 =41 -592 -313 330 157 =36 527 .23 SMB2 0 LT43 93 -E87 321 -309 421 79 =95
219 420 373 26 =302 -26  -TiL -3LY 0 <488 -200 0 S10B A4S -903 <603 930 162 -793 392 =427 520 100 -118
260 500 440 200 -370  -30  -B60 ~410 610 260 -lAQ <230 L1110 .70 1130 120 =950 480 830 €20 110 -1%0
300 600 520 30 <440 <40 210200 480 L2400 L3100 -1Y00 -0BG L2320 W900 -1320 130 1100 40 -€20 7200 130 -170
35 - 670 600 30 490 -60 -1180  -580 =907 -390 200 1240 1530 -1060  -1840 140 1240 €0 -710 830 1% -200
400 750 €60 40 =550 80 1390 -730 -1130 490 =270 1350 ~177C  ~1270 -1820 130 -1470 720 -800 940 160  -190
4O 830 740 40 -€10  -130 -1€10  -B60 1380 <830 -350 -1540  -20:0 <1520 <2140 160 -1€90 800  ~B90 1050 190 -250
490 © 320 820 50 -670 200 -1900 -10L0 -1710 830 =500 1810 23RO -~185C ~26ED 150 1950 880 -980 1160 200 -280
530 990 900 60 720 200 -2220 ~1270 -2070 1070 -590 -21BQ <2790 ~2320 ~2300 130 -2260 950 -1070 1260 220 -310
590 1100 980 90 =770 -440 -2730 -1610 ~2640 -1600 <1060 <880 -3L30 -3200  -L340 Q0 -2760 1050 -1180 1390 230 360
650 1180 1080 120 810 ~E70 -3430 -2080 -3760 -2230 1670 4110 4340 4700 -5810 0 -3:00 1130 -1290 1520 240 ~410
720 1300 1180 180 830 -1100 4610 2830 5600 -3AD  -2£90 <H450 5300 -TH60 -8230  ~210 4790 1250 1430 1670 240 ~A90
=120 160 150 130 180 1760 4040 2850 7530 ~3410 -38320 - =5870 ~-  -2010 ~£80 -4010 -300 220 130 103 -800
Maximuzn and Minimum Princiyal Siraiss st the Following Gages ~ Hicruinches Por JInch
-3 L 3=4=5 6-171-8 9 -~10 -1 12 ~ 13 14 =35 16~ 17 A8 - R0 =2l =22
BUSC B A T OB U B oo AT npTRp ety iy AR
80 48 73«49 27 -202 8 -100 -124 -185  -1Q7 -1 36 =214 7% -81 100 -23
165 91 145 111 92 ~341 -6 -132 269 =354 =234, -375 54 =376 157 =167 208 ~49
252 136 217  -170 173 =47 -55 =290 =402 =540 =349 ~509 7% =532 236 ~256 317 =75
337 181 208 =237 253 411 =79 -2 =534 =728 ~AB9  ~7.8 92 =686 318 -306 433 -104
422 223 370 -~298 &2 733 -83 512 =518 ~310 612 926 100 792 395 -423 53, ~128
500 270 L0 =370 440 =820 120  -640 =340 -1120  ~760 -1140 110 -950 470 -530 &40 =160
600 310 520  ~430 520 ~1050 -140  -780 -920 -1330 -910 -133 120 -1130 550 ~610 740 -190
670 360 600  -480 570 ~1210 -180 =940 ~1160 -1540 -~1080 -1550 130 -1240 630 790 850 <220
750 410 650  -540 630 -1430 -230 -1180 -1370 -1780 <1290 -1830 140 -1470 710 =730 980 220
830 450 730 -600 660 -1660 -310 ~1430 <1560 ~2060 -1540 -2180 140 1690 790 -880 1030 -270
920 500 810 560 €90 -1960 460 -1770 -1830 -2400 -1880 -2680 130 -1950 370 =970 1200 -310
1000 540 890 -T0 720 -2290 ~640  =2340 ~2210 ~-2810 =235 ~3320 110 -22 940 ~1060 1300 =340
1110 600 970 760 750 -2820 -1010 -2720 =2910 3460 3240 -4390 60 -2760 1040 -1170 1430 -390
1190 660 1070 800 760 -3540 -1600 -3880 =450 <4380 4760 -5860 =40 -3500 1120 -1280 1370 -440
1310 730 1170 820 70 =740 -2670 =570 6710 -5870 7940 -8310 ~260 -4790 1240 -1420 1720 -530
120 -160 200 130 -LED ~41140 -3930 -7590 - — — -- =720 -4020 220 =300 150 -100

UNCLASSIFIED

PR
[EETRIN



load

STRAIN READINGS AND COMPUTED MAXIMUM AWD MINDUM PRIWCIFAL STRALLS, SYLINLNSR wi,

in
Pounds _—28:29-30

1,000
2,000
3,000
L)mo
5,000
6,000
7,000
8,020
9,000

10,000

11,000

12,000

13,000

14,000

15,000

0

Sirain Rendiz-a af the Tollowing Dmoran -

R

TABLE ¥ {Tontiwied)

L
UNCLASSIFIED

5% - 3TATIC

Aergbnchag Tar Iach

Ref. Symw:
Projact No, T™M=375

1612 (309)

20T OF MOD2e. CYLINDERS SCR CLASS "AY WEAFCH

1l - 32~ 33 A4~ 35 = 3 LAV N A L3 = Mo~ 4h Wb o 47 = 48 L9 = 50 ~ 51
72 28 123 w22 <83 17 30 -&7 293 21 7 52 -3 -1 2y 22, -s2 -16
=145 -£5 2% ~48 165 43 57 =140 =175 P 18 111 g A £0 -50  -10% ~79
-2l 103 322 =72 =246 55 85 -1 -259 76 23 e -2 238 T4 276 2156 <108
299 =144, 422 =99 =330 72 116 -282  -346 109 3, 217 -8 L5 92 -127  -202 -136
-381 182 534 131 =417 89 138 -357 i34 134 4 273 -15 =61 125 -139 =253  -162
470 -230 640 -160 500 100 160 -440 w530 ~540) 160 L0 33D 20 .30 150 -130  -320 =200
~550 =270 750 <190 <800 120 190 <510 20 ~E40 170 53 280 -33  -30 170 =200 2360 =230
-630  -300 860 210 630 130 210 590 -710 ~7A0 220 £0 L4D -3 =190 200 220 -420 -250
-710 =340 9390 ~240 -780 10 2,0 €70 820 ~339) 220 70 420 -30  ~120 250 -250 460 =280
~790 -380 1120 -270 -870 170 260 750 500 - L0 70 ©20 -0 2130 290 =230 .50 -300
-890  -420 1270 -300 960 200 290 -R30 -390 ~17%5 260 70 £.0 60 2140 340 =230 <450 -320
980 260 140 -340 1070 230 310 <310 1090 -1080 2€0 70 710 -0 -1€0 330 -330 530  -320
-1120  -510 1650 =380 -1180 260 320 1900 1200 -1170 270 &0 810 =120 18D 430  -370 -£20 -320
=1260  -560 1890 ~440 -1290 300 350 -1119 -1330 ~1260 250 40 219 2170 200 580 =430 -AL0  ~300
“1450  -640 2160 ~510 <1480 330 360 -1220 -1460 -1340 200 O 10.0 =240 -230 730 430 -840 240
260 4O 30 70 -136 170 170 6 193G -130 LG -ED 129 ~£0 =30 213 <140 €0 -20
Meximua and Mintouw FPrincipal Strains et the Following Qupes ~ Microinches Per Inch
28 =29 - W 31 ~ 32 - 33 3= 35 = 3 37 = 38 - 13 W0 - 4 = 42 43 = Lh = L5 46 =~ 47 = 48 49 - 50 - 51
Sy B Sy w2 L Sa Sy 0 S & T T By ey T EL AT TRy Ay
135 -8, 79 -8 8 102 20 -93 20 86 77 2 38 =17 -15 55
247 -170 170 <170 80  ~200 729, -35 -8} 151 9 74 =32 -23  -108
360 256 234 -252 122 =298 7, =270 -3 272 228 16 11, -48 -28  -158
473 -39 310 -338 166 -39& 136 =333 7 -352 303 26 1.9  -58 42 =204
& ~L43 386 428 201 =500 130 =97 =83 -456 380 31 130 =79 -50  -254
720 -550 450 -510 24)  -A10 150 500 “110 560 70 30 230 -100 -0 ~320
840 -840 540 620 260 -70 90 -710 ~120 560 £20 30 260 =120 -70 =360
960  -730 620  -710 310 A0 230  -810 150 730 610 40 . 310 -130 ~50 =420
1110 820 710 -800 30 930 20 =720 170 -39 660 50 320 -160 -70  -460
1260 920 790 -890 390 -1040 300 -1010 -190 950 780 L0 420 =180 -80 -0
1420 <1040 880 -980 440 -1150 350 -1120 213 1040 880 30 480 =200 -50  -550°
1610 -1150 990 -1100 470 -1260 370 -1220 -230 1130 960 30 550 -230 80 -580
1840 -1300 1020 -1210 510 -1390 470 -1310 -250 «1220 1090 0 550 -280 -80 420
2100 -1,70 1130 -1330 5,0 -1530 500 -1420 =270 -1320 1210 -40 750 =340 -0 650
2,00 -1680 1350 -1530 560 1670 580 -1510 -260 -1410 1370 -120 910 430 -20  -650
%0 -300 370 -130 170 <130 230 =220 -90  -310 10 80 250 90 us -20

UNCLASSIFIED




L

UNCLASSIFIED

e

Tadle ¥ {Contirmed)

Ref. Sym: 1612 (309)
Prcject Ne, TM=-375

CYLISDERS PUKR CLASS “A™ WEAPCH

&y = maximr principel strain,

ey = minimum principel strain,

;Hinus indicates compressive strain snd plus indicatés tensile sirain.
es are assumed to be oriented in the diroction of naxizum and mlnimnn principel strains.

f.' %ia

STRAIN READINGS AND COMPUTED MAYIMUM AND MIRNIMUM PRINCIFAL STRAIAS, CYLINDER MG, 8§ [,178) ~ STATIS RTEST CF MOunl

Load

in Strajn Hesdings at the Yollawiag B nxhes Poy Iach
Pounda _52 - 53 = S4 55 = S5 = 51 58 - 52 - €0 o= koo b
1,000 -80 LA ) 20 -76 -6 85 -£1 ~11 -0 -6 -20 A
2,000 159 =95 38 -157 -14 175 -1z21 =22 =40 -7 -3 &
3,000 -239 -143 51 =239 =20 268 145 -33 ~53 -13 YA e
1,000 -337  -194 78  -319 -19 360 =229 -39 -84, -1 ~Ti 1¢

5,000 ~401 =238 96 -394 -21 450 -285 ~43 =1 A -2 s
6,000 -500 ~300 120 ~490 -30 550 ~3%50 -3 =130 =20 -110 20
7,000 ~-580 =340 140 -530  ~30 €50 =420 ~70  -1%0 23 2139
8,000 -660 =110 160 -670 -LO 750 =470 -83  -170 200 2148 50
9,000 =750 =460 180 «770 -50 870  -530 -50  -3130 =33 =150 £0
10,000 -830 -510 210 860 -0 0 -530 -102 -2z0 =3 =130 (4]
11,000 -920 560 240 =970 -0 1130 630 -110  -Z40 50 ~220 20
12,000 -980 ~600 280 -1080 ~60 1270 660 -110 -2f0 70 L2000 129
13,000 ~1070 650 330 -1220 70 1450 70 -210 -:70 ~20 =223 185
14,000 -1150 -630 370 -1390 ~90 1630 720 =110 ~2C 120 =240 230
15,000 -1230 =730 44O 1590 140 1830 670 -0 -3:3 AA70 290 380

0 <140 =140 150 ~620 ~70 730 310 140 =10 30 10 140

Load iz injmun Princips) Straing at tne Followiny Gnges - Micrcinchay Per Inch

in SEm 53-5[. 55 = 56 - =7 s IR Y] & = L2 - €2
Paunds & & B EAT A0 P AL S
1,000 21 -82 8. -75 -5 -7E It —3{

2,000 L2 1€ 175 -157 -11 12 35 -3

3,000 63 =247 267 -239 -19 =207 54 -54

4,000 8L  ~345 359  -313 21 =295 9 -7

5,000 106 -414 L8 =392 -id, =371 104 -85

6,000 130 =520 £50  -L90 ~30 =450 110 -110

7,000 160 600 650 580 -0 =f40 130 -130

8,000 180 6390 750 <670 -0 A0 213 250

9,000 200 -780 870 -770 =50 ~680 180 ~160
10,000 240 860 990 860 -6 =750 200 -130
11,000 270 960 1130  -a70 ~£0 210 240 =210

12,000 320 -1020 1270 -1220 -0 86D 270 =220

13,000 370 -1120 1450 -1220 -3 -920 2D 240
14,000 420 ~1200 1630 -1% ~£0 90 L00 ~230

5,000 490 -1290 1350 -159C -0 940 10 -33C

0 208 200 €00 630 329 =140 180 -10

UN CLASSIFIED

Ty




Load
in
Pounds

000
000

000
000
000
000

000
000

1
2
»
’
5
’
»
»
1

1
2
3
4
(<)
*7
"8
.9

10,

-88

STRAIN READINGS AND

&
UNCLASSIFIED

=

e
I
IS
~

e

Ref, Sy 16l (309)

Froject Ne. TM=37%

Lbnl SYLIRpBRD FCR O CLAZS "N dnhFCh

1-2 Y= 5 4 e =1 NS Yzl =
115 13 17 -7 =303 198 17 ~t37 Gege -134 150 is -1t
233 226 310 =200 -£28 234 13 26a (ot =273 2800 169 -né
349 324 457 =302 L9604 =0 e =129 u At L1 248 -5
469 £30 613 =391 -1300 -123 168 1520 v .86 813 337 =79
86 53, 766 -ATh -1620  -433 R S S S~ S
700 640 920  -540 -1950 €40 176 -1:30 0 g3 70 5300 =120
820 740 1000 ~7¢0 <2410 910 420 =3210 " -3.0 900 530 -180
940 830 1250 860 2820 570 03 -A040 " 21040 1050 570 -220
1100 940 1440 -1020 -3490 .00 £0Y ~4720 " -11400 1200 590 -320
1260 1060  1€40 -1150 -3950  -L€O L33 6540 o =15200 1370 €00  ~420
£30 1230  ~450 -1190 1500 -1030) -1530 ~1£200 v -1270 L0 -400 240
Maxipun and Minigum Fricsipel Strains = Mlerginchse Fer inch
o2 3z b8 €-7-8 910 - FEENY BYAESY) 1€ =17 18 - 19 0 - 21 - 22
v A v o e Sy S0 Sy 0 A B Bul By Sul Ay B Ay B &
16 114 155 =307 - - 3Nz -2 —_ -— 63 176 7i ~518 -- - 123 -14
235 228 305 <626 - - 291 =313 - — =121 <837 13 2953 - -~ 285 =29
352 327 W9 961 - - -15  -&0g - - ~491 -1435 144 -1288 - - Q2 -62
LT3 43, 601 -1295 - - -285 310 - - =933 -1733 153 -1520 — - 540 -9€
591 540 750 -1613 - - =370 21142 - -e <1350 21930 157 1700 - - €70 -126
710 650 900 ~1940 — - -350 <1520 - -~ -1650 -2120 150 -188C - -- 81C  -1€0
830 750 980 -2400 - - 790 -1350 —e == =380 4380 330 43310~ - 920 200
950 840 1220 -2810 - - 440 -1010 - —-=  ~1130 <5640 460 4030 - -- 1070 -230
1110 950 1400 -380 - - 340 -2240 - - -2540 €850 550 ~4710  ~ -- 1210 -320
1270 1070  1€00 -3930 - -- -350 -3070 - -~ -6780 -16270 410 -65.0 @ — - 1370 =410
1240 540 2480 -1420 - - -520 1470 . —  -6310 -13170 -2050 -16220  — - 430 -260
* loading cable readjusted prior to this load.
e, = maximum princiral strain,
ey = minimin principal strain, b
Minu§ indicates compressive strain and plus indicates tensile strain,
Blaxial geges are assumed to be criented in the directicn of maximum and minimun principal strains.

UNCLASSIFIED




UNCLASSIFIED

—Tlw

TAELE V1 {Ceorntinued)

STEAIN READINGS AND COMFUTED MAXIMUM AuD MINIMUM PRINCIFAL STRAIRS, IJYLINLER NC, 2 (.1001) . 37

Rof, Sya: 1€12 (209)
Froject Nc.o THM-275

STATIC TesT OF MODEL CYLINLERS 2(HR SLASS "A" WLAPON

Load )
in Sirain Rescings el b )
Pounda 28 - 29 - 1 31 -3 - 33 34 - 35 = 36 L= 45 16 = 4T = 48 49 - <O - ]
~108 Gage Gage ~121 8 275 R 49 203 174 20 79 73 -12 26 =157
?’.'% gtuz%,e g?xfe -185 gi%e Ou% Cuf, ~224 55 Sud, =206 123 327 327 50 161 108 =20 ~29  -227
3:000 n " -262 " n " -323 104 833 -312 271 545 457 €7 231 133 40 -2 -L02
4,000 " n =340 " " " ~403 182 10340 387 783 6oL 101 EYA 194 A =44, ~506
5,000 n " =414 " n " 494 200 1310 425 815 7917 117 325 2L -70 -L4 €03
6,000 n u ~470 " " » -563 253 1430 530 1010 220 14C 450 250 ~70 L0 ARG
'7:000 " n -S40 n " " -760 170 1870 €70 1330 1040 Fhes) 0 45 -30 0  -750
*8,000 " n -£70 " n 6 ~-830 240 2200 B0 )EA0 1220 230 730 <20 -~130 20 =810
*3,000 n L] -380 " " u -880 10 2400 260 178C  1LID 330 1030 870 -80 90  -T20
10,000 n " -420 n n n -900 200 2060 1070 210 1700 2400 1200 1280 -2A0 -10 -€50
- 0 " " 21270 " n " =0 30 1820 -420 - 1350 ~1:10 230 3320 -1220 <780 1540
‘Load ' Vaximuz and Minisur Peincipal Stondno et the Foliowing Ompes - Migreingshos Fer Inch
in 282970 - 3R - 33 3L 356 = 3 3 ==X AN G S ICEY A ) 4 = 41 = h8 5 49 - ZQ =51

Pounds Sy O By &y T Eyoo A T R Sy AL Sl L AL Syl o Sy Byl o AL S
' — - — - 85 -1 T, & w96 ~101 A3 a2 es 5 7 -178
: ;:é).gg C— ~— - - 552 -2;2 -ts  -1¢2 -2 -208 404 120 165 - 26 =336
3,000 —_ — - — 8l6 33 -120 -2L5 S2F LAY, 569 16£ 23e -8 31 L7
4,000 - - - — 1075  -.18 =174 <324 ~38€ w427 314 227 34S -1 3{: -£11
5,000 — —_ - — 1R8  -504 27 =L00 32 =533 393 250 330 -5L 52 =731
6,000 — - - — 1550 =570 =270 =470 -£00 -€40 1050 290 460 -(30 70 -830
*7,000 - - — -~ 1920 300 =310 =540 -££0 <720 1350 380 680 -30 10 —959
%8,000 — - - - 2250 -870 ~300 -€00 -150 -820 1590 430 830 -10 12? ~107C
*9,000 -— - - - 2500 -970 ~LLD 620 750 -000 1820 560 1110 100 175 - -980
10,000 — — - - 3120 -1040 -3 20 810 -950 2230 570 1430 a0 20 -3940

0 — - — — 1950 o] 190 -570 500 =720 3360 -1330 1820 -1470 46O -1320

* Loading cable readjusted prior to this load.

e, = maximum principal strein,

ey = minlmum principel strain,

Minus indicates compressive strain and plus indicates tensile strain,

Biexial gages are assumed to be oriented in the directlon of maximiz and minimum rrincipel strains,

(UNCLASSIFIED

34i0



x

STRAIN READINGS AHD COMPUTED MAXIMUM ALD

MINIMOM FAIGCIFAL SURAILE, O¥Libonn WG, 0 (01000) « 3MTIC TEsT I8

UNCLASSIFIED

TARLE Y1 {Ceatinund)

s

* Loading cable readjusted prior to this load.
e, = maxlmup priancipal strain,

ey = minimum principal strain,

Minus indicates compressive strain and plus indicstes tensile strain.

Biaxial gages are assumed to be orisnted in the direction of maximum and ainimum principsl strains.

UNCLASSIFIED

Load

in Stredn Beacinea sl bio Sodlvvdns Doiws s dGen inghaa Bon
Poupds 52 = 53 - 5S4 55 = 6 = 57 52 - 89 = &2
1,000 -0 216 70 102 30 53 -111 3

2,000 =326 =34 135 =240 0 11 -20% -i2
© 3,000 -488 -59 183  -2365 50 155 403 ~31

4,000  <ALI -81 223 -4B8 53 191 549 ~<1

5,000 -797 -193 255 €11 6 231 673 -7

6,000 =930 -130 280 -720 & 21 - -0
*7,000 -11¢0 -170 360 -280 90 20 =950 s c
#3000 -1330 -130 490 -1030 100 400 1110 -3 2
9,000 <1440 =230 410 ~1190 120 510 -1270 S0 1470
10,000  -1590 270 420 ~1400 120 320 <1470 S 1750

0 470 =370 -1320 230 210 Qo 2 130 310

Load Maxizug 8gd Hindmug Yo os - Wigrolnenes prur Inch

in 52.= 93 = 5% 55 =56 = 57 A2 = G% =
Bownde v v Sw. v 0t Svl
1,000 72 =163 73 =116 120 =112

2,000 1.0 332 149 -269 262 -227

3,000 191 =439 194 <L0¢ 0y -LDD

4,000 236 666 261 -5Ll 497 =53

5,000 273 =820 293 <677 (S22

6,000 300 -960 30 =730 700 =T8O

7,000 380 -1180 430 =970 990 =240
*8,000 500 -1350 500 -1140 1200 -1120
*9,000 L3 ~14B0 600 -1290 1460 1260
10,000 450 -1530 700 -1530 1740 21460

0 460 -1320 260 -30 340 170

Ll CYLIALE-S FOR ClAS

Ref. Sya:

1612 (309)

Froject No, TM-375

"AY WJEAFCH




load
in

1,000
2,000
3,000
4,000

6,000
7,000

8,000 .

10,000
11,000
12,000

STRAIn READINGS AND COMyUTED MAKIMUM

~
UNCLASSIFIED

- 73~

Tagih VII

AND NTHIMM FRINCIFAL 3TRATLS, THLTUI WO,

&

Ref, Sym:

1612 {309)

Froject No, TM-37¢

300130%)  STATT AT CF MOLEL CYLINLZRS FOR CLASS "A® WEAPOH
Strain Readings al the Telicwiu: in heg fer Iuel
l1-2-3 b=5 =6 =3 P - 30 id = Az IR SRS -~ 17 =2 12 - 20 - 2) 48 = %3 = 24
64 =205 =591 BUAA 106 290 e2 -312 s -122 ~05 -£3 161 =120 £l 1148
52 =771C =11%0 241 L4 631 130 -633 Gt ~305 <14 <129 31, =265 17 239
0 -1170 Gage 340 -20 980 1930 =370 " -413 «210 -1730 LS50 =40 <0 €0
-80 ~1540 Out 440 -0 1350 2670 -1230 ~1220 ! =520 =290 =240 530 ~530 20 430
=130 -1880 n 590 -130 1750 3440 -14600 ~1520 -3 o : -£00 <347 310 7003 -650 30 610
<240 2300 " 620 =280 2)20 4310 -1940 -1713 -117; n i ~710 - 20 -390 830 -810 20 750
-370 2750 " 490 <560 2600 5710 -2330 ~2290 ~13 " " -810 =480 -420 90 =930 AV 823
=510 -3220 " 460 -940 3160 7313 -3010 2650 ~14% " " =310 540 ~480 0 1120 -1070 &0 970
-680 ~3310 " 550 <1370 390 COupga ~4080 -312C 17 " ¥ =1030 -A09 -520 1280 -1140 130 1189
860 ~4440 " 1020 1750 5170 et 650 -3710 - 20 # i -1170 <060 -580 146D <1460 170 1330
~1180 -5310 n 1690 2320 7220 v 3100 ~L530 - " " -1300 0 L6900 <500 1680 1310 240 1470
-2540 8020 " 2370 -4593  Gage " Gage =530 # #1530 ~0l) 0 =610 2040 -1220 L2017
Cut Nyt
Maximem apnd Mindzux Priuncipal Struing ab fhe #olicuing Gages - Microlnches Per Inch
1«2 - ”J‘-‘- 7-8_ D -39 31 - 12 13-4 =15 W -1 - 38 19 -~ 20 - 21 22 =23 = 2
S S o S S AL Ay AT By s v Sx. & °y_ Sl S L w0
73 606 351 88 639 ~306 36 -353 284 ~77 iz7  -320 - — 209 -112 119 -121
71 -1220 874 6 1304 -620 =73 ~&55 533 276 249 523 - — 335 -225 238 =2€4
— -— 1410 80 1370 =320 <170 -360 210 150 370 920 — — 50 =330 360 -400
- — 1980 =170 20660 -1250 ~240 <1280 1110 10 470 1210 —-— - 720 -430 430 -530
- - 2530  -230 2423 -1570 -3¢0 -1523 1410 -83 €02 =1460 - - 890 «530 €10 -€£0
- 3180 -L10 L2300 ~1300 =230 -1320 0 1702 - =210 730 -1780 - - 1%0 -650 740 ~8X
- -- 3830 -7710 S690 2330 830 23X 2710 ~44C 320 -2080 - - 1210 -720 870 920
- - 4860 -1200 7780 -2930 21470 -2600 2340 ~700 310 -=2380 -— - 1412 -830 970 -1070
- == €240 -1€90 — -—  =2270 3140 2730 21040 1020 -2700 -- - 1600 =920 1170 =1150
- - 8340 -2090 — --  ~30W =370 3190 -1520 1110 -30.iC —_ -— 1830 ~1020 1320 -1250
- - 11740 -2740 -— —-  =LAE0 4570 3910 -23%0 1170 -3370 -_— -— 2100 -1100 1,70 -1300
- = - — - —  ~G430 8770 5600 -£1:0 1090 -3920 — - -1130 1680 -1230

-t

)

b




»

} Ref. Sym: 1612 (309)
7 Freiect lio, TM-375

STRALL READINGS AND CCMPUTES MAXIMUM AnD MINIMUM FALICLFAL SToAlal, UYRINJER NI, 2 (L100%) = STATIS o5l UF BOLEDL Q0D lsbeko FCi CLAZS AT WIAPON

1oad Strain Reslings b dhe A
in
Poupds 25 - 26 - 27 28 ~ 29 -~ 30 =3~ 32 M= s = b= AL Ab = 4T = 42
1,000 -9, =105 -100 -108 -26 12 =113 e7 1 239 ~13 Z 144,
2,000 ~211 =223 -202 ~234 =50 37 =240 121 134 LEO -8 ~12 225
3,000 =330 =340 =300 -370 -0 g -329 170 1 <20 o] -<0 30
4,000 =440 —450  -i00 <490 =30 100 =500 210 250 270 19 =40 370
5,000 -S40 =5 -510 -600 -110 160 632 2£0 310 1320 20 -0 450
6,000 630 -700 -630 -750 ~130 130 =770 299 26T 1290 20 ~70 520
7,000 800 820 -760 -850 =140 210 ~300 340 La0 1520 10 =30 €10
8,000 -920 -3¢0 -390 -~1020 -160 2¢3 =130 200 470 1720 (SR PV %0
9,000 -1040 -1030 -~1010 -1150 -170 313 1120 4§90 £20 2030 <20 =120 860
10,000  -1170 -1210 -1110 -1270 -180 370 -1230 £20 RS 2340 -43 0 =110 10L0
11,000 -1300 =130 -1190 -1330 -180 3¢ -1300 7.0 €20 o720 -0 =30 1270
12,000  -1470 -1510 -1300 -1420 -1.0 270 -1200 1070 ‘

€5 =230 -30 1220

&
\
f)
\

\

<

load .

in 25 = 26 - 27 28 = 99 - 30 s2mbh = 45 46 = 47 = 48
Pounds Su v e & S “u % By 3% .
1,000 -30 106 15 -2 320 110 D -1 — - 62 -u7E 270 35 146 -2
2,000 -191 =225 43 =242 591 -23& 66 -z226 _— - 114 =917 523 66 <ib -56
3,000 -290 =350 90  -380 860 1380 £10  -1.0 —_ — 160 =740 780 100 380 70
4,000 -390 -L60 120 -510 1130 -50) 1050 460 — — 220 29780 1000 130 480 ~100
5,000 =430 -570 170 -£10 1390  -620 1290 -520 - -— 250 -1220 1240 160 590 =120
6,000 -620  -720 210 =770 16,0 =760 1510 €90 - — 300 1450 148¢ 180 630 -1:0
7,000 -0 -830 240 =920 1930 830 1750 8240 - - 350 ~1700 1730 190 210  -18C
8,000 860 =970 290 ~1050 | 2210 -9 2020 920 ~— - 420 <1940 2010 200 960  -230
9,000 =970  -1100 350 -1190 2550 =1110 2300 -1060 — - 450 =2210 2310 130 1110 =270
10,000  -1080 -1230 400 -1310 2910 ~1220 2630 <1140 — - 500 2490 2650 1€0 1310 =300
11,000  -1150° -1370 430 -1430 3310 -1280 3000 -1230 - - 520 -2770 3060 <0 1550  -360
12,000  -1250 -15°0 430 -1490 3390 -1180 3550 -=1290 - - 450 -3180 3930 =490 2200  -e2C
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STRAIN READINGS ARD COMPUTEL MAXIMUM AND MINLNUM FRINSIFAL STRALGE, oY

Siyedpn Feajageg 2l the Sellcxipg.

49 - 50 - 5) 58 = 53 = 54 55 = 86 = 51 Sgom B m gl

<42 -11% =133 =148 45 57 =120 12 170 -144

-9, =261 <271 3L =34 126 =255 23 353 ~31¢
<140  -400 -390 <480 -160 180 -380 30 £ -AR0
=190 520 490 630 210 250 =510 <0 730 -€20
2,0 £50 <570 -780 -270 310 -£30 70 920  -730
«280 =770 670 -950 330 320 =770 70 110 =90
=340 =910 -760 -1130 400 L50 =920 K 1210 -I1:0
-390 -1020 -840 -1310 ~L70 £40  ~1080 110 1620 1320
~430 1140 =920 -1:00 -220 660 -1260 110 1780 ~1490 3
-,T70 =1230 -1030 -1670 -520 790 ~1460 130 20 1730 .90
=500 <1310 <1020 <1850 620 90  -1730 70 2260 2890 Q200G
=440 <1140 -780 -2010 -720 1130 =220 =70 2720 22150 ~1140

Maxdeun end Minigua Friscipsl Sirsisg st dhe Following Geges - Mlercioshes Per Iagh

r.\'

L CYLIMLERS rUR CLASS YA WEAFUN

-240
~2.3{
LAY
~610
-£20
=732
-240D
-220
=350
«~330

Q=20 - 51 5= 53 = &4 65 -~ f6 = 57 58 - &% - 60 ORI S) G« b6 - &C
B A A AT T AT ERCOT T OmRDTAST L AT By B8y L
N
-36 -1 56 -147 1% -1 & =149 11} -226 -45 =149
-£7 230 123 =313 358 =253 128 -3¢ ~2028 =423 -84 =313
=90 -450 180 -480 550  -182 180 0 -280 <420 =100 =45
<110 -580 240 -630 730 10 240 -0 -370 2790 -120 =530
-120 -700 300 -780 920  -£20 280 302 =450 =990 -1.0  -730
<130 -830 360 -950 1119 =730 340 -98) -540  -1120 -160 -870
=140  -970 440 -1130 1310 =940 -390 21160 -€10 -1370 -170 -101¢
~160 -1080 530 -1310 1510 -1C70 LED =131 -710  -1470 -200 -1160
-160 -1200 650 -1500 1750 -1250 540 =15%0 ~780 ~1750 -210 -1302
-~210 -1310 780 -1€70 2000 =1450 €20 -1770 -g70 1340 <220 ~1430
-170 21370 950 -1350 2250 -1720 770 -194%0 =200 -2100 =210 -1%540
=70 -1170 1130 2020 2710 -2330 1010 -21%0 -920 <2140 ~1€0 1560

Minus indicates compressive strain and plus indicates teasile strain,
&, = maximum prinecipal strain
8y = minimum principal strain

Biaxial gages are assumed to be orlented in diréction of maxizum and

minizum princinal strains.

- UNCLASSIFIED

Ref. Syw:
Project ho, T™M=375

1612 (30%)

S

KT - 68 - €9 19.- 7.~ 72
~1€ 24 £ 49 17C
-55 120 138 35 341
~80 179 170 150 49C
120 «00 230 150 €50
140 2¢0 300 250 820
-170 299 3 230 970
~200 260 410 34,0 1150
~230 420 LEO 390 1320
-280 L0 210 430 1520
~-290 £00 A3G 70 1720
-310 760 €10 480 1960
-3RB0 120 260 380 2410
I S £ o - 79, .-_.Z,l__-,lz.._
Su —év —ue DY
~-33 197 28
-72 39 54 .
-100 570 90
140 770 120
-1€0 970 170
-200 1150 130
-230 1360 220
-270 550 250
-310 1730 260
=360 2010 260
-430 2230 210
-£30 2170 =70




STRAIN READINGS ARD CCHMPUTED MAXIMUM AND MINIMULM ERINCIFAL ST7ia1d3, CYLLGLAR 80, 4 (L1467} ~ STATIC

"
[ORre

UNCLASSIFIED

7€

TABLE Y

®

Ref. Sym:

1€1

2 {309)

Projact No, TM-375

53T CF MOLEL CYLIWDERS FOR CLASS A" WiAFCN

Straln Kesdings st the Folioeing Gaggi - Micrcdoshea Fer_Ipsh
1=2=13 b=5=6 7.=8 2 =10 Mo=12 13 34 =25 Moo 17 =18 19228027 _ 22-23-24
Gage Cage Gage 220 120 -100 90 -120 Gsges  -170 30 230 W .40 220 -0 Gsage -30 70 . =70 90 Gage 10 40
Out Out. Out 330 130  -130 350 -180 Out 240 23 280 t0 10 110 10 (ut -30 -0 -€0 120 Cut 20 €0
o " " 740 170 -390 510 -530 " -£52 230 <710 160 -8¢ 310 10 u -30  -160  -150 320 " [} 110
" n " 1020 200 -520 790 770 " -380 320 -G60 210 <100 <430 -70 u ~30  -230 220 420 " -20 150
L] " L] 13,0 230 -630 930 -1070 1280 420 1210 20 1600 w50 -3 " ~50  -280 -280 £30 " -20 180
" n " 1690 260 B30 1050 -1320 w1570 500 -1459 320 ~190 670 120 n ~€0  -360 =350 &R0 " =40 240
J . " 2240 300 <1070 1440 <1850 " L3950 00 1TI0 RO 220 -800  -150 " -0 430 =LJ0 7% " -30 300
» . " 2980 320 -1380 1770 -2040 "L2370 630 S1990 0 AL00 -27) 0 -910 <170 " -0 500 480 850 s <30 370
d " » 3460 520 -1500 2410 -2210 PL2600 652 -Z1B0 520 =230 2010 -390 =360 200 =550 -490 980 » -30 410
" " n 5050 570 2260 3390 -3010 " L3380 O -2¢60 580 -330 L1140 -250 -1190 200 -86Q  -560 1170 " -10 500
. w u 7160 570 -3210 5380 -3310 v L3810 BED -2230 €30 -380 -390 310 -1260 210 -730 660 13%0 " 0 560
. n " - €60 -3800 73£0 -3780 L0100 108D -3 60 <480 ~14T0 0 -410 ~14200 250 -9¢0 =770 1620 n L0 &
* " " — 1130 -3910 -~ 3530 41300 2600 -3300 A0 4500 ~1£70 -540 1640 233 <1240 -970 - 1970 - " 160 81
N " n —- 21990 3680 - - " 23520 2420 <3780 10 110 —¢50 21D 720 550 W730 -890 950 " €40 700
laxigup and Mindwug Principel Strains at the Pellowing Gspes - Misroioches Per Ipch
i d=2-3 bbb 7.-8 9 - 10 11 - 12 13 =14 2158 16 =17 - 18 19 - 20 - 27 22 = 23 - 24
S Sy Sy D A TE AT E A BT R TS T T By A T S
— - 230 -110 90 -120 -— - 30 -280 30 -120 - -— 120 <109 — —
- - 330 -130 350 180 - - 80 -280 &« -110 - - 160 ~90 - -
- — 740 -380 500 -3520 - — 230 M0 160 -310 — — (10 -250 - -~
- —_ 1020  ~510 780 7¢O - - 310 -960 210 -430 - — 5,0 =350 — -
- - 1340 -670 980 1060 — — L0 21210 270 -549 - - 690 -L40 — -_—
- - 1690  -820 1040 -1310 - - 490 -1440 310 -670 - - 810 -550 - -
-~ - 2250 -1070 1420 1640 — — 580 -1700 370  -800 - — 950  ~650 - -
- - 3020 -1400 1750 -2020 — - 660 -1980 430 910 -~ - 1110 ~750 — -
- - 3490 -1510 2390 2140 _ €30 -2170 530 -1010 370 =970 1250 -810 - -~
- - 5120 -2300 3360 -2980 — - 730 2650 570 ~1140 1060 -~1110 1470 -960 - —
-~ - 7310 -3320 5350 -23260 - ~ 830 -3220 €20 -~1280 1170 -1280 1690 -1130 - -
- - - — 7320 -3710 — ~ 1040 -3750 650 ~1.60 1290 1450 2010 -1340 - -~
- - -~ -- - — - ~ 1570 =3280 €50 -1660 1360 -1€80 2440 -1700 —_ -~
- - - - - — - -~ 2380 3760 210 -870 710 <1630 1400 -1180 - -

34

e

A




STRAIl. READINGS AND COMFUTED MAXIMUM AND MIKIMUM FEISCIPAL STRALL:,

Strain Readinze st the Pollod:as Uspes

UNCLASSIFIED

TABLE

V1IT {Continu

CYLINLMR Na,

od)

w (12807}

- 83

TATIO

T:ST CF

- Mlercipnghes rer lpch

MODEL CYLllvabo

R C

Ref. Sym:

1A SS "A" WEAFON

1612 (309)
Project No. TN-375

Minus indicates compressive strain and plus indicates tensile strain,
ey = maximum principal strain,
ey = minimum princlpal strain.

: .Biaxial gages are assumed to be orient.ed in the direction of nmaximun and r:imnmn principal :34

2070

NGLASSIFIED

25 = 26 = 21 28 .29 - 30 A-31-3 35 = 3= 37 EARET W 40 = 34 - 42 23 = ddy = 4% L - 47 - 48
) - Ga 2 Gage -0 102 Gage 20 &0 0 80 10 =70 20 L0 90 0 0 30
Iii’g :igg jg 538 gfe gi$° Ou%(\ go % -50 120 Qut 3R 110 10 60 20 60 40 70 1€0 40 30 70
2290 240 =150 =270 " " o 70 " -160 260 30 230 700 140 g0 -220 105 a0 «40 0 -Z0 20
-4,30 =340 -200 =380 " " " 110 " 220 340 " 20 270 130 130 110 2310 110 €0 310 0 -40 90
-520 =430 270 . -490 " n " 130 " 280 430 " 20 4700 120 2200 130 -4k 139 80 382 =30 -70 90
-690 - =510 -320 -5 " " " 150 " -330 510 " 0 50 150 . 260 1’0 500 14D 90 4uE0 -20 -8 110
820 610 -390 580 " " " 120 " =330 510 " 20 450 130 310 22 ~590 170 100 53 -50 -9 140
960 -710 460 =790 " l w 220 " -450 690 n 20 70 x20 0 350 270 680 180 U €0 -8 -110 170
-1060 - -780 -430 -B70 " " " 320 " -480 8.0 " 400 9% 230 470 330 -320 170 140 60 -7 -150 183
<1230 -910 -500 980 " " " 380 " -530 990 " €0 1040 230 520 37 -0 160 140 8200 -1 -}1.0 220
-1410 1040 -560 -1090 " " " L0 v 620 1130 " 20 116 290 840 38D -10¢0 113 199 920 150 -270 250
. =1620 -1190 -£20 -~1200 " " n 440 " 770 1230 " 0 1320 30 530 400 21230 40 70 1110 -200 -130 370
-1860 - ~1310 -610 -1260 " " " 430 " =960 1520 " -5 1540 370 €10 390 -1420 =170 20 1430 =300 -30 ,ag
20 =20 -30 120 " " " 330 " -n50 920 " 100 530 -700 =10 =770 1240 -24100 -350 1970 20 810 141

Maxizus and Mipimun Frincipal Strairs at thwe Following Gages - H.n,rninql’_g_c_s_

25 =26 - 2) 28 - 29 - 30 N -33-32 -3 -3 4} =38 -3 40 = U, - 42 732 44 = 43 BRIy RN L
Swofy o w5y B &y T TR D T EmL A R Sy L e
- - - - - - - 80 -60 80 =70 90 20 40 -1lQ
:878 —ﬁg — - —_ - - - 110 =70 6 €0 170 30 80 30
-150 -290 - - - - -- - 2803 -180 170 -250 280 €0 110 -20
=200 <4 - - - - - - 3710 =250 230 =30 370 50 140 -)3
~270 =530 - - - - - - 470 ~330 30 -50 470 L0 150 ;go
<330 690 - -- - - — - 550 =390 30 =500 560 40 130 -120
-400  -820 - - - - - - €50  -450 430 -710 660 50 210 - o
=470 =960 - —_ - — — - %0 ~520 500 330 710 L0 240 -150
=440 ~1070 - - — — - — S 300 -H30 630 ~990 €10 50 29? —130
-510 1240 - - - -— - - 10 -7 710 -1130 970 20 319 -1?0
-570 -1420 - - — -- - - 1160 -850 23 -130) 190  -50 340 -2”0
-630 -1630 - - - -- - - 1320 -980 820 -1480 1310 -150 440 —27Q
-620 -1870 . - - - - - - 1540 -1220 870 "-1€90 1630 -360 €19 -330
20 -30 - — - - _ -— 580 -1300 210 1260 -1£00 1420 3




2

UNCLASSIFIED

[ 5%

TABRLE YIII {Tontis

Ref, Sym:
Projeet No, TM-375

1612 (309)

. STRAL. READINGS AND COMPUTED MAXIMUY AhD MINIMGM FRINCIPAL STRAINS, OTLTWUER 80, 4 (L 1900) - STATIC TEST CF MULkL CYLINDERS PCR GLASS .MA" WEAPON

Load Stratn Rosdinog k.t

in

Poynds 43.- 50 - 53 52 = 53 = % S TN SR ot A . R - 1-O N - S L L8162 - 49 =N =14

1,000 ~20 -0 -£0  -100 ~30 JAS] -50 49 {0 -50 33 40 =70 0 30 30 40 20 79

2,000 0 -0 -30 -0 0 70 =20 90 212 -0 ) 100 -0 L0 80 €0 0 130 17

3,000 =70 -1%0 -110 -210 .50 180 1P 110 327 =010 €0 LT -176 € 110 <0 120 270 250

4,000 -110 -280 -180 ~300 -80 200 -3 120 422 -3 &) 210 -200 50 1.0 50 150 350 320

5,000 -160 -350 =230 ~400 -120 40 ~3Y 10 2D L0 0T -27 0 170 40 130 420 320

6,000 190 420 260 —490 150 300 -2D) 1A0 653 -i30 M 320 ~240 0 219 0 10 510 AED

7,000 =220 =510 =320 590 -190 360 -520 130 77D -5 1% 370 4,0 70 240 0 250 69 &30

8,000 =250 -5 -340  —670 =220 41D 8510 210 3z 63 120 LED 420 €0 280 280 230 €90 €XC

9,000 -270 -630 -370 -750 -210 530 =720 240 1%D =TT 190 240 %) 120 380 140 230 80 T
10,000 -300 =700 -420 -850 -230 €10 823 280 1222 -370 20 éid =503 130 4300 210 400 970 23D
11,000 =350 760 470 ~950 =270 &7 MO 290 1382 -37) 210 ) ~540 €0 240 250 370 1¢0 10
12,000 =30 810 510 <1100 -320 730 -1140 310 1519 <1380 210 “10 600 -10 430 370 340 1200 1200
13,000 270 =750 ~500 -1230 © 400 900 -1.40 330 170 A1) 270 Q20 -5€3 2230 430 €20 170 1360 155D

0 13 - 230 70 10 =40 J 130 319 £3 =70 49 4E0 <1640 =90 1620 -1050 720 2080
4 Yaxigew and Mizizyg Principal Strsiae st the Followiog Gages - Migreinches Fer Ingh
Los .
in 49 -5 -5 £2 - 53 = %4 55 - 80 - &7 £8 = L3 - D €l = 6L =63 € = 25 - (b 67 = 68 ~ €9 79 -~ 71 - 72

Pouods Su B By & T & AT T TR T OTESTTey e Cv L . S Su v

1,000 -20 -£0 40 <100 30 -£0 5 -0 -10 -80 0 -390 40 -10 80 30

2,000 10 40 70 -0 P T 139 =120 1 2110 30 2110 g9 20 220 €0

3,000 10 -190 160 =210 326 170 180 -220 10 -180 L0 -zaC 19 70 230 80

4,000 -10 =280 200 300 423 20 230 =323 20 -230 30 -280 140 =40 330 100

5,000 40 350 . 240 ~400 20 =340 290 =430 -0 -3%0 30 -330 170 80 450 11D

6,000 -30  L20 300 -490 659 ~i20 350 520 50 410 L0 =470 210 =90 550 130

7,000  -30 -520 350 -590 779 =512 L1 630 70 ~4E0 L0 <530 L0 -110 €40 1.0

8,000 -30 560 410 670 920  —£0) L3 =730 70  -5¢0 50 =600 280 =120 750 170

9,000 =10 -630 530 750 1%0  -T10 £30 220 -40  -530 1) 7D 380 80 910 250
10,000  -20 -710 610 -850 1219 -81) 61 -930 - -50  -720 10 =710 L3090 1050 240
11,000 60 -770 670 950 1370 =950 760 21340 -0 -730 70 =750 450 =140 1130 29
12,000 .40 -820 780 -1119 1620 -1130 8¢3  -1110 -50 360 50 -S40 530 -170 1330 180
13,000 10 -770 910 -1250 1900 -1420 1910 -118D 30 860 19 =780 710 =320 1710 30

- 0 - - 70 =40 310 Q 150 -0 320 171D 560 -580 1610 -1530 2030 1050

Minus indicates compressive sirain and plus indicates tensile strain.
ey = maxizum principal atrain,

ey = oinimm principal strain, )
Bi?!ill gage»lﬂue assumed to be oriented in the direction of maxizum and miniaum principal strain,

v

LAY



“ S
UNCLASSIFIED

TG

Ref, Sym:

1612 (309)

Project No. TM-375

A1 SHAY BRACE EAD - 3TATIC TedT OF MOUEL CYLINLERS

load Strain Reedings at the Foilowing azma - Micrednshey Fer Ineh
in .

Founds l-2.3 b= =& 7-~2-9 RO T G AR IR AR L 16237 =18 19220 = 21 %2 = 23 - 24 25 = 26 - 27
200 320 333 €05 -92 -1 2 581 210 =155 140 <L Gaze 7 AT 173 <18 S L. TNy LS 1) -2 117 =363 =309 1 -182
600 2260 2560 1640 -470 -940 -90 2750 ~350 -1080 520 40 Gut 0 =410 <108 D) (23 ~e670 =373 =317 =420 8D -630 <243) -1515 11D -1710
800 3170 4110 2380 -B10 <1430 -140 4713 -530 ~1720 470 ~3Q v WD 01 ~1ETY 3D 2 ~SC0 w30 LMD S100 W700 23740 <2310 2280 -2i0

1,000 4580 €870 5030 -1530 -2550 -120 €540 -1610 -3160 9.0 -220 ¢ A0 <180 ~307 S7190 430 B20 0 100 -280 -£290 358D 760 380
1,200 7630 Gage G2ge ~2840 -4i370  ~90 A870 -3370 -~4340 -£140 -3040 ¢ -82 Juge  TED FRilUre - = - = = = = = - = = e — e o o o -
0. 1450 Cut Out -1860 -2660 -110 2160 -3730 -336D -25,0 -£510 ~£10 Cut ~33 3900 4990 3490 28¢0 -5720 -2170 1130 €120
Maxigun and Mindcug Frinsipsl Straigs at the Follewing Sages - Mierciaches Pex Inch
Load
in o l=2-3 = 0= 7-8-29 10 = Al = 13 13 2 3h= 5. _16=17 =15 I3 =20 -2 92 = gi-24 2902027

Pownds Sw. v u v T v L oS S N e Dy S s
200 €57 277 60 151 €41 =211 - - 77 15 04 —ab w172 0 -376 €& -522
600 2650 1230 400 -960 3070 ~1330 - -— 230 230 -2e8) 300 -4%0 1:0 -2580 110 ~2650
800 41BO 1420 520 -1480 B2T0 -2250 - - 290 710 =5000 -3 -710 63 -31330 330 -3550

1,000 6310 2800 1010 -2680 7510 -4100 - —_ 360 2170 200 930 -210 . 2180 -6720 1430 -4670
1,200 - -- 1700 4660 3800 ~4250 - - 319 - — - - - - - -
0 - - 880 -2870 3520 ~47.0 - — ~130 L2%0 ~10620 5370 =410 L900 7150 €129 -3190

Minus indicates compressive straln and plus

ey = maximn principsl strain,
ey = minlmm prineipal strain,

indicates tenaile strein,

UNCLASSIFIED




STRAIN READISCS ALD CCMFUTED MaXIMUM A:D MISIMOM FRINSIPAL STRAT.LG

Load

PS4 B

51 = 52 = 23 54 - 55 - 56 57 - 58 -

Povnds
200 433 394 194 39 45 182 253
400 830 I 372 €5 65 3%, 709
600 1230 1060 550 100 100 €10 1020
800 1660 1390 780 70 100 960 1420
1,000 2180 17€0 1030 0 60 130 1219
1,200 2790 2270 120 -310 -100 1860
1,400 3930 33¢0 2090 -720 -320 2790
1,600  S1€0 4810 2920 -1280 -5€0 3390
1,800 €340 666G 4010 ~1920 -BL0 290
2,000 2020 9250 5920 -2950 -1220 7720
2,200 11400 12600 9800 -4€00 -1700 12600
0  9.40 8280 9900 -7720 -3210 16300

[ RS RA

RS SR YA

PRERX

PBoundg fd = 82 - % 54 = 55 =56 .51 =22 59 SR
: By &y qw &y iwl S S Svo

200 459 174 208, 16 370 =17 5.

400 916 358 450 3 744, =300 132

600 1280 520 720 o] 1030 =430 10

800 1700 770 1120 -80 1500 66D 240
1,000 2210 100 1600 =220 1320 -89 230
1,200 2820 1430 2160 ~£00 L20 -12:0 360 -5
1,400 4010 2070 3240 -11€0 3430 <1870 . 550 -850
1,600 5430 2740 4590 1860 4370 -2480 €53 =122
1,800 7100 3360 €300 ~2€90 430 =3430 900 ~1770
2,000 9520 4560 2800 ~3930 6703 -4530 1240 -25%0
2,200 12840 8570 14250 -€170 9130 —£L00 12€0 -L690

0 11160 8370 18350 -9680 7710 -7230 1940 ~€200

e, = maximun principal strain,
ey = minimum principal strain,
¥inus indicates compressive strain and plus indicstes tensile strain,

UNG

Mavigug and Mirdppm Friseiyeld

NCLASSIFIED

£100 -1910
¢3c0 1790
210 -28€0
£620 2640

Hef,

Sym: 1€12 (3(9)

Frojoct Mo, TM-37%

( . T ST OCR Menl DILINGERS FUR CLASS BAM WhaRCL
=14 75 = 26 =11
~453 216 =94
227 =183 -1€1
) =210
~1940 =360 -lD
—L7E0 =LES =270
-3773 =080 =130
1320 £l =60
2270 -1430
LI0520 144D 210
11300 <140 GED
~E2200 <3730
LLRLO0 2220
ioGnoen ~ Wi s ter duch
Lo e S . LT e ER 0 = 70 = 70 1= 73 = 2 75 = 76 = 71 _
I V2 U
2 ~&2 -134 27 Sle =L —&f, <217
~110 -287 5% -7 =300 -6 =192
.10 152 850 93 <136 -110 -2¢0
70 430 1240 S0 =2030 -120 -3260
20 2520 -370  -1410 _30  -Z850 S120 0 .80
210 ~3330 ~270 0 =2340 160 =3890 10 =HED
500 <5070 170 -3082 320 -£030 120 20
W0 ~£950 =170 -.290 2¢0 3370 40 -1320
1500 -8£30 420 -5570 1260 =10930 710 =160
2350 11970 900 T840 2060 14510 1210 -2220
LEO0 ~12950 2470 217860 4380 =23360 2860 ~4370
7280 -12750 2150 -11440 G860 ~22930 5100 =570
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UNCLASSIFIED
" E Ref, 8ym: 1612 (309)
T Project No, THM-37%
TiELs 41
STFAIN READINGS AnD COMFUTED MAXIMUM AMD MILIMUM FRINCIPAL STIAINS, SYRINLLL .9 (075) = o/ BdAY SRACE A5 o STATIS TEST OF b osi CYLINUERS PGP CLASS 94" miAFON
Load Shredn Hewdatzp al e Sodiselnd Ongen = Misrcinches Fer Ioch
in
Pounda 1-2-3 4=5-6 1-8=9 FROAEN I P eidezdiem o X = N2 3 1320 - 21 _izo- 23 - 24 25,226 - 77
200 21 260 13 66 5 108 262 -2l 143 -25 -il . -l =132 w307 il -hE -l =70 =227 =253 =254 <123 -129
400 441 412 151 153 17 136 445 -5 -ag 10 =27 13 =S¢ =10 <20 -20% 72 =15 =13% 0 429 €15 -LLE =230 D5
600 598 570 217 Lur 19 194 587 279 -5 -207 -2 1% ~€3 0 =263 T -zds =9% -1, -190  -589  -859  -6LT7  -320  -3%3
800 8L, 81¢ M 250 -5 288 81} <10, 462 -28. - 2 =71 -33) 0 -9E0 2329 122 -5 =255 -821 -1180 -931  _i27  -LA3
1,000 1000 3040 430 250 =50 330 1010 120 -560 -0 -40 30 -7 =360 ~LAG 2130 200 =270 21000 -1490 1180 -420  -i20
1,200 1160 1310 570 120 170 590 1250 -210  ~730 -480 -73 LD ¢ =430 ~86G =130 70 =330 -1320 21570 1800 540 —ig0
1,400 1260 1480 710 10 260 790 1460 280 -923 623 110 40 70 1760 <670 =130 160 <360 <1570 -2420 -2010 €00 4D
1,600 1250 1720 970 =320 =430 1170 1720 420 ~1360 -310 M6 52 250 2270 -840 <130 250 =390 -2040 3220 2700 -£€5 -23D
1,800 1180 1890 1210 -€30 % 1610 1980 -610 -1Z60 <1033 .40 ©5 440 -2760 1030 S1LD 410 =330 -ZLEQ -4010 =440 -720 170
2,000 1070 1990 1420 =920 -G6B0 2110 2250 R1D 1760 -1270 332 0 £45 -3280 22200 70 560 330 <2830 -4730 ;170 815 -50
2,200 810 2380 1680 -1310 -810 2820 2530 -1080 -;l.° .30 £o 740 O 3230 -1L40 0 790 -350 -3320 -5670 -£130 .91 150
2,400 530 2160 1860 -1790 B30 3930 2880 1420 X 7% 1370 4850 <1770 10 1110 -250 -3860 ~6860 €353 107 .15
2,600 150 2220 2050 -2610 -1110 5890 3590 -2130 : 118 2220 190 6550 <2340 120 1710 0 =4730 <8890 -850 -1335 840
2,800 -250 2360 2450 <3420 1250 BOT0 4060 2840 6D L0 YO B30 2460 -2040 250 2440 380 -5710 -10900 ~1130G 1700 1400
3,000 -1160 2530 3510 -5430 -1130 10300 5370 -.690 21 700 CE40 1520 -13300  -4220 100 4660 170 -7640 15800 -17100 -24°C 4300
0 -3200 ~100 1700 -12100 -2400 8700 5000 8500 10100 -14339 110 o 15900 4500 ~ZI800  -7200 2600 10200 5610 10200 -Z4500 -27990 <1800 2160
Moyigur and Mipizvs bPrincipal Stysdnge o9 tiue Folicying Usges - Kicreinchies Per Inch
Load
in: l-2- L=5 - 7-8-0 W =1 -3 A= 14 =18 Y =32 - 18 13 -20-21 28 =23 - 24 25 = 2% = 21
Pownde w2y, . Bw S T ey ey T TR Ry R T AT T e T s T e Sy A Sy 0 S Bel
200 279 10 172 4 276 -15€ 13 91 365 5 - 293 -11 129 -73 =355 -16z -235
400 483 115 272 19 AT =271 20 .16 €40 -143 -39 =533 -10 210 -135  -622 201 ~506
600 60 163 382 23 624, 280 32 -zu3 750 -198 -5 -752 -8 29 -193  -867 -275  ~i35
800 922 215 o4, 0 86y, -l LT -306 1062 289 -i4, -1017 3 -L0 -z25¢  =1193 -350 1058
1,000 1150 290 700 -50 1080  -€20 [SOREe o 1260 =350 Qo -1220 30 =480 -270 -1500 -350 -1330
1,200 1400 350 900 210 1350  -820 70 -420 1€70 -520 €3 -1540 80  -580 -340  -1990 -310 -1730
1,400 1560 430 1160 =350 <80 -~1010 80 -£40 1850 &40 150 ~1850 130 -1020 -370  -2440 -260 224
1,600 1740 500 1550  -£90 1870 1300 90 860 278 =730 330 -1730 270 860 -400 ~3240 -8) -2335
1,800 1900 520 20,0 -1050 2170 1650 30 -1020 2770 21240 390 -2930 430 -1060 ~410  -4030 120 -3780
2,000 2010 500 2560 -1360 2480 -2000 90 -1330 200 -1460 840 -3480 580 ~1230 -410  -4810 220 {542
2,200 2130 330 3330 -~1800 2830 <240 110 -1€30 3750 1830 1210 -2180 820 -1480 -390 ~5€30 530 5580
2,400 2360 110 4510 -2350 3270 -3060 110 -2020 L450 2250 1740 5240 1120 -1800 -310 6830 240 —68L0
2,600. 25€0  -340 €670 -3350 4020 -£110 140 -2800 5480 ~2900 2740 -7110 1730 -2380 20 ~8900 1380 -9110
2,800 290 -720 . 9050 4350 L7450  —£200 180 -3800 6610 ~3550 4010 -3180 2460 -3070 290 -10910 2160 -11652
3,000 3860 -1430 11010 6090 €470 7930 520 ~6910 220 -5040 7¢10 =14340 L610  ~4780 10 -15800 3330 -13280
0 1730 -3270 8600 12030 6940 -12070 1820 -14550 11010 -7570 17470 10200 -7170 5560 ~24850 9540 -29540

e, = maxigun principal strain.

ey = minimum principal strain,

iicates compressive strain and plus indicates tensile strain,

UNCLASSIFIED
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Ref. Sym: 1412 (309)
-82- Project Ne, TH~375

TABLE XII

DATA FROM TENSILE SPECIMENS, CYLINDER MO, 6, (.150")
STATIC TEST OF MODEL CYLINDERS FGR CLASS "A® WEAPON

Average
Load Stress Strein in Inches/ Average Strain
in in psei Two_Inghes Strein Per Inches
Bounds Jié__ e 2 3 Twe _lnches Ber_lnch
0 0 0 0 0 0 0
500 3,330 004 002 .002 .C027 .0014
1,00C 6,670 .008 04 .003 + 2050 L0025
1, 500 10,000 013 007 + 004 0078 .7039
2,000 13,330 .017 .Q10 005 .0107 .0054
2,500 16,670 021 014 010 .0150 L0075
3,000 20,000 040 022 040 .0340 .C170
-,600 23,300 170 — -
3,700 24,700 -— - .150 .13800 0900
3,800 25,300 - ,210 —

NOTE: All three specimens failed outside the two-inch gage marks.

Y
Cross ssctional area of each specimen = 0,150 square inches.

UNCLASSIFIED
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[JNCLASSIFIED Ref. Sym: 1612 {309)

-8 3 Project No. TM-375
TABLE XIII

DATA FROM TENSILE SPuCIMENS, CYLINDER NG, 3, (.100%)
STATIC TEST OF MODEL CYLINDERS FOR CLASS "A" WEAPON

Average
Load Stress Strain in Inches/ Average Strain
in in pei Two Inches Strain Per Inches
0 0 0 0 ¢ 0 0
500 5,000 001 001 001 .0010 .0005
1,000 14,000 002 LO0R .003 0023 .0012
1,500 15,000 .003 .003 004 .C033 .00%0
2,000 20,000 «CO4 . 004 .006 Q047 . 0024
2,500 25,000 .005 <305 .007 0057 0028
3,000 30,000 007 006 008 0070 .0035
3,500 35,000 .08 007 .010 .C083 «C042
4,000 40,000 .010 .0C8 015 .0110 . 0056
4,250 423500 0050 fasand -
4,260 42,600 —— 065 ~ 0600 .0300
4,270 42,700 — — .06;3

NOTE: All three specimens failed ocutside the two-inch gage marks.

Cross ssctional ares of each apccimen = 0,100 square inches.
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' Ref. Sym: 1612 (309)

~Bl= Project No. TH-375

TABLE XIV

DATA FROM TENSILE SPECIMENS, CYLINDER NO, 10, {.0357")
STATIC TEST OF MUDEL CYLINDERS FOR CLASS “A" WEAPCN

]

Y Average

g . Load Stress Strain in Inches/ Average Strain

? in in psi o T™vo Inghes Strain Per Inches
: 0 0 o 0 0 0 0
’ 500 14,300 .003 003 . 005 .Q037 0013
| 1,000 28,600  ,006  .007  .009 0073 L0036
1,500 42,900 . 020 L012 LO14 0150 JU75

2,000 57,200 072 , +O60 065 0850 0350

2,420 69,200 « 355 «230 « 310 « 3000 .1500

2,430 69,500 — 330 L410 3700 1850

NOTE: All three specimsens failed within the two-inch gage marks.

" Cross sectional area of each specimen = .035 square inches.
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of . Sym: 1612 (309)
-85~ Project No, TM-375

TABLE XV

DATA FROM TENSILE SPECIMENS, CYLINDER HO. 11, (.056")
STATIC TEST OF MODEL CYLIKDER FOR CLASS "A® WEAPOK

T L e

8 ' Average
; Load Stress Strain in Inches/ Average Strain
i in * in psi ey Ipeneg Strein Per Inches
; Poupnds PLA 1. e S Tdn inches Pex_lnch

0 0 0 0 0 ) o

500 8,940 0002 .002 002 002 « 0007
1,300 17,900 » 004 004, 004 004 L0028

1, 500 26’800 '006 QC% .O% 0306 .‘)03

2,000 35,700 08 ,OC8 - 008 008 +004

2,500 4dyy TOO .QLO .010 .010 .10 005

3,000 53,800 040 +040 <040 040 020

3,500 62,500 «135 VA 135 137 .068

3,800 67,900 » 280 <350 « 300 310 .155

3,800 67,500 . 400 2400 400 .400 200

. NOTE: All three specimens failed within the two-inch gage marks.

Cross sectional area of each specimen = .056 square inches.

UNCLASSIFIED
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