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Ma. L. E. DAVIES - 1243

Attn: Mr. W. T. Hoimes - 1243

Re: Static Test of : ,iodel Cylinders for Class "A" Weapon
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tO4The 2.100-inch cylinder failed at a load of 1200 pounds when loaded with V,
a sway brace pad 5/16-inch in diameter. The 0.175-inch cylinder failed 	 • ,
at loads of 2400 pounds and 3200 pounds when loaded with sway brace pads 0C:\
having 5/16-inch and 5/8-inch diameters, respectively. 	 c0
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Object of Test

The test was performed to obtain strain data 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 be used for comparison with derived theoretical
equations.

Reason for Test

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

Function of Object Tested

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

Summary of Past Testa

No previous static tests have been performed on the model cylinders.
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Summary of Results
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Eleven model cylinders of aluminum alloy with an O.D. of sl - inones, a
length of 21-1/2 inches and wall thickness varying from 0.035-inch to
0.175 inch were statically tested. The loads producing failure on eight
of the cylinders, using 180° bearing of the loading sling at the center
of the cylinder, varied from 3000 pounds for the 0.035-inch cylinder to
16,000 pounds for the 0.175-inch cylinder.

The Stresscoat and experimental data obtained in this test will be used
for comparison with theoretical data.
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Setup for Test

Figure 1 shows the setup for loading a cylinder 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 loading a cylinder with a sway brace pad.

The eleven aluminum alloy cylinders tested had a nominal C.D. of six inches
and an overall length of 21-1/2 inches. The nominal thickness of the cy-
linder walls were as follows: Three cylinders Nos. 1, 2, and 3 14:'_th 0.100-
inch wall; three cylinders No. 4, 5, and 6 with 0.150-inch wall; three
cylinders 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 0.056-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 - Sadie Automatic Data Processing System, Model 34-112 Ml.

Baldwin-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 No. 1, No. 4, and No. 7 having nominal wall 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 was fol-
lowed on this setup until a load of 1360 pounds was reached. Because no
cracks were produced in the Stresscoat, the loading cable was then changed
so that the cable had 120° contact with the cylinder. The loading 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 a maximum of 2820 pounds. The load of 2820 pounds was
maintained on the cylinder for a period 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 Stresscoat.

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 90 0 contact with the cylinder. The cylinder was
loaded in increments from an initial load of 1635 pounds to a maximum 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 500 pounds from thereon until failure. Strain readings were
recorded after each increment of load.

Cylinder No. 6 (i50") and cylinder No. 8 (.175") were each instrumented
with 58 strain gages 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 55 strain gages consisting
of 15 three-element rosettes and 5 biaxial 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 taken after each increment.

fil
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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 strain gages consisting
of 22 thre-element rosettes and 3 biaxial rosettes as shown in Fig. 8.
The cylinder was loaded with the 180° cable in increments of 1000 pounds
until failure with strain readings being taken after each increment.

Cylinder No. 1 (.100") was instrumented with 27 strain gages consisting
of 9 three-element rosettes as shown in Fig, 9. The cylinder was then
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 No. 9 (.175") was instrumented with 27 gages consisting of 9
three-element rosettes as shorn in Fig. 10. The cylinder was loaded with
a sway brace pad 5/8" 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 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 No. 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. Each of these speci-
mens were tested to failure in tension in the Baldwin Southwark Testing
Machine. Similarly, three tensile specimens were taken from cylinders
No. 3 (.100"), No. 10 (.035"), and No. 11 (.056") and tested to failure.
For all the tensile specimens tested, the strain was recorded 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 	 14 is the area of Stresscoat cracks produced by compressive
strains resulting from a load of 2820 pounds for 2-1/2 hours.

Figures 15, 16, and 17 show the Stresscoat 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 pounds with a 90 ° cable. The area marked
"C" on Fig. 20 is the area of Stresscoat cracks produced by compressive
strains resulting from a load of 2820 pounds for 3•1/2 hours.

Table II gives the Stresscoat data for cylinders No. 1, No. 4, and No. 7.
Tables III through VIII show the strain readings and the computed maximum
and minimum principal strains for cylinder No. 5, 6, 8, 2, 3, and 4 when
loaded in increments to failure with the 180° cable.
Table IX, X, and XI show the strain readings and the computed maximum and
minimum principal strains for cylinder Nos. 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 band on the loading cable so 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 No. 8 (.175"), the location of the
gages and the area of failure.

Figures 31, 32, and 33 show the area of failure and sage 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 gives the area of failure and sage 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
sway brace pad. 	 1 	 CLASSIFIED
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Figures 44 and 45 show the location of strain gages and the area of load-
ing from cylinder No. 9 (.175") when loaded with the 5/16-inch diameter
sway brace.

Figures 46 and 47 show the location of the gages and the area of loading
for cylinder No. 9 (.175") when loaded with the 5/8-inch diameter sway
brace pad.

Table XII dives the data which resulted from testing the three tensile
• specimens from cylinder No. 6 (.150"). The average stress at failure for
the three specimens was 24,700 psi. Each 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 gives the data which resulted from testing three tensile speci-
mens to failure from cylinder No. 3 (.100" ). The average stress at failure
for the three specimens was 42,600 psi. Each of the three specimens failed
just outside t173 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 was 69,400
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 stress at failure was
67,900 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
probably 61ST-6 aluminum alloy and that cylinder No. 6 could have been
14S-0, 17S-0 or 24S-0. Cylinder Nos. 10 and 11 were stamped 24ST-3 and
the results of the tensile tests verify this designation.

The other data resulting from the test will be useful for comparison with
theoretical equations and for use in design of the full scale weapon.
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FIG. I--SETUP FOR TESTING CYLINDER WITH THE 180° LOADING CABLE-STATIC
TEST CF MODEL CYLINDERS FOR CLASS "A" WEAPON

TM-375
-8- 	 REF. SYM: 1612(309)
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FIG. 2--SETUP FOR TESTING INSTRENTED CYLINDER KITH THE 180 LOADING
CAP1E--STATIC TEST OF MODEL CYLINDERS FOR CLASS "A" AEAFON

TV-375
-9- 	 REF. SY!:: 1612(309)
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FIG. 4--SETUP FOR LOADING CYLINDER WITH A SWAY BRACE PAD--STATIC
TEST OF MODEL CYLINDERS FOR CLASS "A" NEAFON

TM-375
REF: SW: I612(309)
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FIG. 5—LOCATION OF STRAIN GAGES ON CYLINDERS NO. 5 1,3 150"), NO. 6 (.150")
AND NO. 8 (.175")--STATIC TEST OF MODEL CYLINDERS FOR CLASS "A"
WEAPON

V.
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TM-375
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FIG, 6--LOCATION OF STRAIN GAGES ON CYLINDER NO. 2 (.100")--STATIC
TEST OF MODEL CYLINDERS FOR CLASS "A" hEAPON

TM-375
-13- 	 REF. SYM: 1612(309)
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SCALE I"!..2 1/2":(APpRox.)

GAGESREPRESENTED'BY CIRCLED NUMBERS ARE ON THE INSIDE
CVTHE:CYL1NDER

IG. 9--LOCATION OF STRAIN GAGES FOR LOADING CYLINDER NO O
.

OF I MODEL
100")

WITH 5/16 DIAMETER SWAY BRACE PAD --STATIC TEST 
CYLINDERS FCR CLASS "A" WEAPON TM-375

REF. SYM: 1612(309)
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SCALE I"-2 1/2" (APPROX.)

GAGES- REPRESENTED BY CIRCLED NUMBERS` ARE ON THE INSIDE

OF THE PYLONDER

10--LOCATION OF STRAIN GAGES FOR LOADING CYLINDER NO. 9 (.175")
WITH 5/8" DIAMETER SWAY BRACE PAD--STATIC TEST OF MODEL
CYLINDERS FOR CLASS 	 wEApoN TM-375

REF. SYY: 1612(309)
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SCALE l" 2 1/2" (APPROX.)

GAGES REPRESENTED BY CIRCLED .NUMBERS ARE , CN - THE INSIDE
OF. THE CYLINDER •

11--LOCATION OF STRAIN GAGES FOR. LOADING CYLINDER NO. 9 (.175")
WITH 5/16" DIAMETER SWAY BRACE PAD--STATIC TEST OF MCDEL
CYLINDERS. FOR CLASS "A" WEAPON

TM-375
REF. SYM: 1612(309)
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FIG. I2--STRESSCOAT CRACKS FROM LOADING CYLINDER NO. I (.100") WITH

120* CABLE--STATIC TEST OF MODEL CYLINDERS FOR CLASS "A"
WEAPON 	 TM-375
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FIG. 13--STRESSCOAT CRACKS FROM LOADING CYLINDER NO. I (.100") WITH
120° CABLE--STATIC TEST OF MODEL CYLINDERS FOR CLASS "A"
WEAPON 1,

iLL)4't 	 2ri
-20- 	

TM-375
REF. SYM: 1612(309)
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FIG. I4--STRESSCOAT CRACKS FROM LOADING CYLINDER NO. I (.100") WITH
120° CABLE--STATIC TEST OF MODEL CYLINDERS FOR CLASS "A"
WEAPON

/0a6 C" 	-21-
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FIG. 16--STRESSCOAT CRACKS FROM LOADING CYLINDER NO. 4 (.150") WITH
180° CABLE--STATIC TEST CF MODEL CYLINDERS FOR CLASS "A"
WEAPON

1*- 70.D t i 	 -23- 	
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FIG. 17--STRESSCOAT CRACKS FROM LOADING CYLINDER NO. 4 (.150") WITH
180' CABLE--STATIC TEST OF MODEL CYLINDERS FOR CLASS "A"
EAPON

7f) a 	
TM-375
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FIG. 18--STRESSCOAT CRACKS FROM LOADING CYLINDER NO. 7 (.175") WITH
90' CABLE--STATIC TEST OF MODEL!CYL1NDERS FOR CLASS "A"
WEAPON8)#/noliNCLASSIFIED R EF.

	 1512(309)
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FIG. I9--STRESSCOAT CRACKS FROM LOADING CYLINDER NO. 7 (.175") WITH
90' CABLE--STATIC TEST OF MODEL CYLINDERS FOR CLASS "A"
WEAPON

,:otrtc.iq 	 -26-
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FIG. 20--STRESSCOAT CRACKS FROM LOADING CYLINDER NO. 7 (.175") NITH
90' CABLE--STATIC TEST OF MODEL CYLINDERS FOR CLASS ' 1 ,5,"
NEAFON

()ON-ciLA si7PIED
TM-375
REF. SYM: 1612(309)
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FIG. 2I--GAGE LOCATIONS AND AREA OF FAILURE ON CYLINDER NC. 5 (.150")--
STATIC TEST CF MODEL CYLINDERS FOR CLASS "A" 4EAPON
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FIG. 22--GAGE LOCATIONS AND AREA OF FAILURE ON CYLINDER NO. 5 (.150")---
STATIC TEST OF MODEL CYLINDERS FOR CLASS "A" WEAPON

TM-375
-29- 	 REF. SYM: 1612(309)
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FIG. 23--GAGE LOCATIONS AND AREA OF FALURE IN THE INTERIOR OF CYLINDER
NO. 5 (.150")--STATIC TEST OF MODEL CYLINDERS FOR CLASS "A"
BEAPON

TM-375
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FIG. 24--GAGE LOCATIONS AND AREA OF FAILURE ON CYLINDER NO. 6 (.150")--
STATIC TEST OF MODEL CYLINDERS FOR CLASS "A" WEAPON

TM-375

CLASSIFIED 
REF. SYM: 1612(309)



4101111111111111111
UNCLASSIFIED

4ti

FIG. 25--GAGE LOCATIONS AND AREA OF FAILURE ON CYLINDER NO. 6 (.150")--
. 	 STATIC TEST OF MODEL CYLINDERS FOR CLASS "A" NEAPONTM-375
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FIG. 26--GAGE LOCATIONS AND AREA OF FAILURE ON CYLINDER NO. 6 (.150")--
STATIC TEST OF MODEL CYLINDERS FOR CLASS "A" WEAPON

TM-375
/46 1 33_31-
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FIG. 27--GAGE LOCATIONS AND AREA OF FAILURE ON INTERIOR OF CYLINDER
NO. 6 (.150")--STATIC TEST OF MODEL CYL INDERS FOR CLASS "A"

WEAPON
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FIG. 28--GAGE LOCATIONS A'AD AREA OF FAILURE ON CYLINDER NO. 8 (.175")--
STATIC TEST OF VODEL CYLINDERS FOR CLASS 'A" WEAPON

TU-375
73 3a4uNCLAS§tFIED REF. SW: 1612(309)
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F IG.  29--GAGE LOCAT1 ONS AND AREA OF FAILURE ON CYLINDER NO. 8 (. 175")
STATIC TEST OF MODEL CYLINDERS FOR CLASS "A" WEAPON

TM-375
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FIG. 30--GAGE. 8L OCATIONS AND AREA OF FAILURE IN INTERIOR OF CYLINDERNO(.175")--STATIC TEST OF MODEL CYLINDERS FOR CLASS"A"
WEAPON TM-375
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FIG. 3I--GAGE LOCATIONS AND AREA OF FAILURE ON CYLINDER NO. 2
STATIC TEST OF MODEL CYLINDERS FOR CLASS "A" WEAPON

TM-375
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FIG. 32--GAGE LOCATIONS AND AREA OF FAILURE ON CYLINDER NO. 2 (.100")--
STATIC TEST CF MODEL CYLINDERS FOR CLASS "A" WEAPON

TM-375
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OF FAILURE IN INTERIOR OF CYL►NDER NO.2
MODEL CYLINDERS FOR CLASS "A"

FIG. 33--GAGE LOCATIONS AND AREA
(.100")--STATIC TEST OF
WEAPON

#1 17 go
TM-375
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FIG. 34--GAGE LOCATIONS AND AREA OF FAILURE ON CYLINDER NO. 3 (.100")--
STATIC TEST OF MODEL CYLINDERS FOR CLASS "A" WEAPON

TV-375
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FIG. 35--GAGE LOCATICNS AND AREA OF FAILURE ON CYLINDER NO. 3
STATIC TEST OF MODEL CYLINDERS FOR CLASS "A" WEAPON

TM-375
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FIG. 36--GAGE LOCATIONS AND AREA OF FAILURE IN INTERIOR OF CYLINDER
NO. 3 (.100u)--STATIC TEST OF MODEL CYLINDERS FOR CLASS "A"
WEAPON

TM-375
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FIG. 37--GAGE LOCATIONS AND AREA OF FAILUPE ON CYLINDER NO. 4 (.150")--
STATIC TEST CF MCDEL CYLINDERS FOR CLASS "A" WEAP .CN

TV-37
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FIG. 38--GAGE LOCATIONS AND AREA OF FAILURE ON CYLINDER NO. 4 (.150")--
STATIC TEST OF MODEL CYLINDERS FOR CLASS "A" WEAPON

TM-375
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FIG. 39--GAGE LOCATIONS AND AREA CF FAILURE IN INTERICR OF CYLINDER
NO. 4 (.150")--STATIC TEST OF MODEL CYLINDERS FOR CLASS "A"
WEAPON

rity3.1 UNCLASSrFIED
TM-375
REF. SW.: 1612(309)
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FIG. 40--GAGE LOCATIONS AND AREA OF FAILURE IN INTERIOR OF CYLINDER
NO. 4 (.150")--STATIC TEST OF MODEL CYLINDERS FOR CLASS "A"
WEAPON

-47-REF. SYM: 1612(309)
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FIG. 4I--CYLINDERS NO. 10 (.035") AND NO. II (.056") AFTER FAILURE--
STATIC TEST OF MODEL CYLINDERS FOR CLASS "A" WEAPON

TM-375
REF. SYM: 1612(309)
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FIG. 42--LOCATICN OF GAGES AND AREA CF LOADING 5/16" SWAY BRACE PAD
FOR CYLINDER NO. I (.1C0")--STATIC TEST OF MODEL CYLINDERS
FOR CLASS "A" WEAPCN

TM-375
REF. SW: 1612 (3C .)
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FIG. 43--LOCATICN OF GAGES ON INTERIOR OF CYLINDER NO. 1 (.1MODEL
00") FOR

5/16" DIAMETER SWAY BRACE LOADING--STATIC TEST OF 
CYLINDERS FOR CLASS "A" WEAPON 	

TM-375
REF: SYM: 1612(30$). UNCLASSIFIED•
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FIG. 44--LOCATION OF GAGES AND AREA OF LOADING 5/16" DIAMETER SWAY
BRACE PAD FOR CYLINDER NO. 9 .175")--STATIC TEST OF MODEL
CYLINDERS FOR CLASS "A" WEAPO

TM-375

UNCLASSIFIED 	 -51- 	 REF. SYM 1612(309)
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FIG. 45-LOCATION OF GAGES ON INTERIOR OF CYLINDER NO. 9 (.175") FOR
5/16" DIAMETER SWAY BRACE LOADING--STATIC TEST OF MODEL CYLINDERS
FOR CLASS "A" WEAPON

TM-375

"'UNCLASSIFIED REF. SW: 1612(309)__L • 	 ,
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FIG. 46--LOCATICN OF GAGES AND AREA OF LOADING 5/8" DIAMETER SWAY BRACE
FAD FOR CYLINDER NO. 9 (.175")--STATIC TEST OF MODEL CYLINDERS
FOR CLASS "A" WEAPON

UNCLASSIFIED TM-375
-53- 	 REF. SYV: 1612(309)
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FIG. 47--LOCATICN OF GAGES ON INTERIOR OF CYLINDER
5/8" DIAMETER SWAY BRACE FAD--STATIC TEST

OR CLASS "A" WEAPON

UNCLASSTFTFD -54-

NO. 9 (.
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Ref. Sym: 1612 (309)
-59- 	 Project No. TM,375

TABLE I

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

Cylinder
lie.

Wall Thickness
----IDSL121 16-Ialing—.--740214

Failure Load
sounds

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 1800 Cable 11,750
6 0.150 1800 Cable 11,800
8 0.175 1800 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: Cylinder No. 7 (.175") was not loaded to failure but was loaded only
during testing with Stresscoat.

UNCLASSIFIED



77.77.77,-7,7

UNCLASSIFIED
-60-

Load in
Eg3i4dm_

gvlintir N9 4,1 Cyliader Not Cylinder 130. 7
Stresscoat

Stresscoat 	 Sensitivity
Dmigamtlan 	 acroinches/Inch

Stresscoat
Stresscoat 	 Sensitivity
Designation 	 MiorgAnthell/Inoll

Stresscoat
Stresscoat 	 Sensitivity
Desip;ti.01 	MAsroincho/Ingli

150 ■■

180 ■■

216 *■

260
312 ■■

375
450 ■■

540 0*.

650
780 ■■

940 •■•••

1130 ■■ *NM

1360 •••■•■ ••■•••

1635 500 0111■10 ••■••

1960 2 500 ••••■■••• 1 500
2350 3 500 ■•••P 2 500
2820 4 geG 500 1 500 3 &,C 500 & 600
3100 2 500

3380 3 500
3720 4 & C 500 & 750

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

TABLE II

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

UNCLASSIFIED

11111111.111111111111.11
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UNCLASSIFIED 	 -a -

Ref. Syll: 1612 (30))
Froject No. Tm-375

TABLE III

Load
in

STRAIN READINCSAND COMPUTED MAXIMUM AND MINIMUM PRINC1FA1 STFAL;S,

Strain Bilftiinra at the

(.1504) 	 --

f(412cyli...c imp:A

ZTATI rAST C11.1,,DEN ?OR CLASS "A" WEAPON

- 7 - 6 	 9 - 10 -Pounds 1 - 2 3 - 4 - 5 6 IL la. -.23 20

1,000 50 99 99 59 	 . Gage 63 -137 -222 Gage -260 -375 - 277 - 23 •,0 -385 -107 Gage 93 -94 116 28 -37
2,000 106 198 198 124 Out 166 -245 -445 Out

.
-431 -C82 - 327 - 189 -156 -614 -204 Cut 184 -127 227 53 -64

3,000. 146 284 281 173 " 221 X383 -673 -569 -929 -494 -346 -270 -797 -274
.

267 -226 332 71 -126

4,250 180 39.3 392 256 " 215 -523 -966 "
n

-742 -895 -7o -433 -629 -345 -512 386 -41.2 451 69 -229
5,250 219 484 478 312 " 252 -684 -1194

.
-923 -1073 -973 -530 -636 472 --500 553 85 -231

6,250 268 583 582 381 - " 302 -839 -1470 -1220 -1300 -1260 -62,: -1220 -440 -784
u

561 -1.07 662 100 -344

*7,250 385 680 684 363 " 345 -1150 -1690 . -1820 -28(0 -1260 -1780 -4.,.-60 -5380 -430 635 -747 836 214 -226

- 8,250 450 770 790 430 " 330 -1380 -2010 ,, -2470 -3850 -1670 -2400 -1C00 -7560 -990
.

720 -850 960 250 -250

9,250 520 870 890 490 a 270 -1680 -1950 . -2590 -2 2 :50 -2500 -3470 -1680 -11300 -790
m

800 -960 1090 280 -300

10,250 590 970 1010 560 n 170 -2110 -2970 n -5480 -8310 - -4970 -5610 -3010 -15503 -120
"

900 -1090 1230 300 -350

11,250 720 1110 1150 670 n -90 -2830 -3890 . -8870 -13000 -20500 -111.00 -6910 -21500 -2760 1020 -1280 1390 320 -460

. 11,750 830 1200 1220 720 n -690 -3410 -4210 -- -- -- •• - -- -- -6503 " 1130 -1520 1540 330 -550

0 260 110 140 210 H -1240 -1540 -1950 t1 -6000 80 -330 140 -50 -190

Load Maximum and Ydnimum Frinciral :,trains at Follgyina_Gailla - Micrcipgtfa t'ar Inc)!
6 _ 7 - 8in 1 - 2 3 - 4 - 5 9 - 10 - 11 12 - 11-- 16._- 1 .' 11;■ - 17 )t-19 20 - 21 - 22

Pounds a o --.!--.0 2.1_ ._... .....L. 22- --- eu 21- .-21'. ev 21,... ev _211_ ev eu 	 ev

.1,000 100 50 -- 72 -232 -25 -177 -84 -386 -- 92 -93 116 -37
2,000 199 108 -- 179 -460 -- -- -192 -329 -162 -616 182 -185 229 -64
3,000 285 149 -- 240 -697 -351 --497 -278 -803 -- 264 -283 333 -125

4,250 400 184 -- 220 -980 -441 -798 -352 -662 382 -408 451 -227

5,250 486 224 -- -- 270 -1230 -540 -980 -402 -863 -- 467 -495 550 -280

6,250 586 274 — -- 320 -1500 -- -0040 -1270 -450 -1220 -- .550 -600 660 -340

*7,250 684 392 -- 430 -1790 -._ -1280 -1790 -710 -5390 630 -740 840 -230

8,250 775 458 -- -- 430 -2120 -- -1690 -2420 -1080 -7570 .710 -840 970 -250

9,250 875 529 — -- 530 -2230 -2530 -3500 -1790 -11320 -- 790 -950 1100 -300

10,250 976 600 -- 290 -3120 -- -5030 -5660 -3170 -15530 -- 390 -1080 1240 -350

11,250 1120 730 -- -- 50 -4070 -- -10600 -11500 -7160 -21560 -- 1010 -1270 1400 -460

11,750 1210 842 -- -490 -4460 -- -- -- -- -- 1110 -1510 1550 -550

0 261 112 -- -- -- 80 -330 140 -190

" Loading cable readjusted prior to this load.
eu = Maximum principal strain.
ev Minimum principal strain.

NOTE: Minus indicates compressive strain and plus indicates tensile strain.
Biaxial gages are assumed to be oriented in direction of maximum and minimum principal strains.
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UNCL A SSIFIED	 Ref. Syms 1612 (309)
-62- 	 Project No. TM -375

TABLE III ( Cc ntl vu.2d )

Load
in

STRAIN READINGS AND GCMFUTED MAXIMUM AND MINIMUM PRINCIPAL STRAINS, nLINI:R N0,

atsikia11aEliamnVle

) -- STATIC TEST OF MiLiEL CYLINDERS FOR GLASS "A" WEAPON

Pounds 23 - 24 - 2 26 27 28 - 29 - 30 31 - 13 -

1,000 -32 4 20 -37 96 -27 -e8 	 Gage 26 -78 -85 64 -49 -117 -95 10 101 -92 -52 -2 55 18 48

2,000 -11 -26 -24 -70 59 -49 -176 	 Out 55 -152 -177 133 --11 -229 -1"79 13 22] -189 -112 -15 116 40 94

3,000 -90 -66 -128 -99 17 -86 -266 	 n 75 -24.2 -263 187 -352 -30( 2 315 -287 -172 -29 161 48 137

4,250 -29 -141 -269 -.42 -420 -90 -385 	 n 126 -335 -431 270 -18 .3 -4E6 -427 -8 437 -401 -253 -76 222 52 170

5,250 -21 -162 -349 3 -548 -112 -474 	 " 155 -419 -539 333 -.22 -6(2 -532 -7 609 -500 -313 -93 267 62 214

6,250 11 -157 -430 118 -725 -136 -588 	 n 190 -5.10 -667 401 -269 -730 -63.' -10 742 -594 -370 -114 326 76 261

*7,250 142 133 -316 -223 1360 -376 -694 	 n 78 -88 -586 377 -506 -"970 -P.29 497 -755 -427 -80 305 79 378

8,250 380 480 -520 -100 1820 -430 -790 	 11 90 -810 -680 440 -570 -1120 -930 -30 560 -840 -460 -50 340 90 490

9,250 800 1040 -390 200 2230 -510 -920 	 " 93 -940 -790 503 -640 -1270 -10130 0 640 -950 -510 -20 360 90 590

10,250 1550 1830 -320 860 2320 -610 -1070 80 -1100 -920 553 -720 -1460 -1240 40 390 -1050 -550 10 390 90 680

11,250 3010 3250 -400 2980 1330 -760 -1260 30 -1260 -1080 600 -780 -1640 -1340 120 q 73 -1080 -550 120 390 70 790

11, 750 4070 4400 -480 5900 -1260 -900 -1200 -120 -1280 -870 560 -850 -1650 -1320 10 740 -1010 -320 363 350 0 780

0 4550 5380 1660 7180 -1860 -230 -390 -160 -180 -320 10 70 -130 -40 280 490 100 210 310 -90 -90 150

Load max IMIM ani Minimum Princiol Straina at Fcalsyiv Suss -
in 21 - 25 26 - 27 28 - 29 - 2.p 	 11 - 32 - 3.6 37 - ■A 40 - 41 - 42 43 - 44 - 55

Pounds

1,000

e 	 elf., .14

43

ex_ 8888 .eU eV ----

100

eV ---- et1

22 -34 96 -36 __ -103 65 -119 -94 -2 -92 85 19

2,000 -7 -28 58 -69 34 -208 132 -232 219 -198 -16 -190 171 41

3,000 -63 -156 16 -99 __ __ 125 -320 190 -357 312 -303 -31 -288 251 50

4,250 -31 -270 -38 -420 -- -- 175 -484 272 -491 484 -424 -79 -402 342 53

5,250 -23 -350 -2 -548 — 216 -604 335 -613 605 -528 -97 -501 421 64

6,250 13 -436 111 -724 -- 261 -743 403 -735 736 -629 -119 -596 514 79

*7,250 226 -402 1360 -210 __ -- 110 -624 393 -998 498 -814 -87 -755 CO? 83

8,250 630 -770 1820 -80 -- 340 -930 460 -1150 570 -940 -60 -840 750 90

9,250 1220 -810 2230 220 -- 380 -1080 520 _1300 660 -1100 -30 -950 880 80

10,250 2140 -900 2330 880 -- 410 -1260 570 -1490 810 -1270 0 -1060 1000 80

11,250 3880 -1240 2990 1360 -- 380 -1440 610 -1660 1000 -1370 110 -1080 1150 40

11,750 5240 -1610 5890 1200 -- -- 360 -1360 580 -1690 770 -1350 350 -1010 1170 -30

0 5800 470 7160 -1790 -- -- -140 -340 90 -210 500 -40 310 100 200 -140

• Lording cable readjusted prior to this load.
eu = Maximum principal strain.
ey = Minimum principal strain.

NOTE: Minus indicates compreseive strain and plus indicates tensile strain.
Biaxial gages are assuied to be oriented in direction of maximum and minimum principal strains.

UNCLASSIFIED



•
Ref. Sym: 1612 (309)
Project No. TM-375-63-

143

TABLE ill (Cont1nu-Ad)

STRAIN READINGS AND COMPUTED MAXIMUM AND MINIMUM PMI:, CIPA1 STRAINS, '.IILINDER bit. 5 (.150') -- STATIC Tr1•T OF XCDEL CYLINS FCR CLASS 	 -.;EApoN

Load
in 52.011a)iatglaa.aLlho }%/4111.ai_Y,A33'!21_-

5?LW& 46 - 47 - 48 - 50 - -

1,000 18 -2 	 31 -29 -40 	 26 -104 -93 6 -92 -9 83 -76 -9 -4

2,000 43 0 	 64 -47 -79 	 55 -200 -190 -3 -173 -19 136 -158 -21 -34

3,000 58 -2 	 92 -71 -119 	 69 -296 -276 -4 -293 -32 273 -242 -37 -21

4,250 77 -3 	 131 -88 -156 	 101 -409 -41/, -71 -453 -64 3'4 - 371 -66 -23

5,250 94 -2 	 166 -112 -187 	 130 -504 -514 -85 -561 -80 431 -456 -82 -16

6,250 107 -3 	 206 -144 -223 	 163 -618 -630 -102 -676. -33 51-6 - 541. -99 -29

*7,250 61 -55 	 239 -264 -357 	 89 -849 --677 286 -740 -22 720 - 537 -39 -157

8,250 50 -70 	 270 -300 -400 	 110 -990 -740 370 -830 320 -27 -110 -180

9,250 30 -80 	 330 -360 -450 	 150 -1140 -850 450 -950 -12 950 -.000 -120 _1900

10,250 -10 -90 	 400 -450 -490 	 220 -1300 -930 500 -1070 -93 1110 -8:.:0 -10 --303

11,250 -100 -130 	 510 -620 -540 	 410 -1453 -1080 56'0 -1140 -1.'0 1140 -900 -230 -290

11,750 -200 ...230 	 500 -850 -640 	 540 -16.',0 -1000 380 -1120 -293 1003 - 410 -330 - 1.60

0 -270 -100	 240 -620 -10 	 600 -330 -190 - 310 240 :00 10 -11C -223

Load Maximum and Minimum PrinAr,11 St ruin 	 at glz,a MicrOn.:ha F•r I nch

in 4§ - 47 - 48 49 - 50 - 5). 7

Malt _111,_ ■•■■ _ta_ _
1,000 51 -2 45 -48 23 -122 87 -91 8 -86

2,000 108 0 100 -92 29 -233 184 -193 9 -263

3,000 153 -2 135 -137 30 -342 275 -296 311 -276

4,250 214 -4 192 -179 -2 -482 383 -.L50 22 -411

5,250 267 -4 237 -219 3 -593 482 -558 27 -504

6,250 323 -7 285 -266 6 -733 581 -872 29 -602

*7,250 372 -70 230 -407 400 -970 715 -736 -33 -667

8,250 410 i-90 270 -460 480 -1110 820 -330 -50 -750

9,250 480 -120 320 -530 580 -1280 950 -950 -40 -850

10,250 540 -150 380 -610 660 -1460 1100 -1060 -40 -960

11,250 660 -240 560 -770 730 -1630 1180 -1240 -80 -1020

11,750 660 -360 680 -1000 1010 -1770 1010 -1130 -290 -990
0 250 -280 590 -610 -190 -450 240 -120 30 -220

* Loading cable readjusted prior to this load.
e, Maximum principal strain.
ev Minimum principal strain.

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



UNCLAS-
 SIFYED
-64-

TAELE

CLASS .A n

STRAIN READINGS AND COMPUTED MAXIMUM AND gINIMIN P?.1:10IPAL 	 ;)'1110501;)'111050 :;u. 6 (.150") -- L.TAT10 	 CF 1-15,10n 	 PC.. 

Ref. Sym: 1612 (309)
Project No. 1M -375

in
LOWIR

1,000

2,000
3,000

4,000
5,000

6,000

7,000
8,000

9,000
10,000
11,000

0

Load	 Maxi;Alm 8133 MIn1.71.71arii-isDIL,J Strgins g	 FrA.agi.1,10s,..:L.Ei_npinche:,_ier_Incb

in
LOWIR

1,000
2,000
3,000
4,000
5,000
6,000
7,000
8,000
9,000

10,000
11,000

0

11,000	 1640	 1260

1 - 2 3 - 4 -1 - 2	 3 - 4 - 5	 C - 75 C - 7 - 6- 6
2M- 	 ...11X- 	

eU ev
2M-	 ...11X-	 eU	 ev	 au	 evau 	 ev

116 	 44 119 -25116	 44	 119	 -25	 173	 -81173 	 -81

206 	 95
311 	 159

206

308

-187

-375

206 95 206 -187 358 -220
311	 159	 308	 -375	 605

358 	 -220

605 	 - 33!5- 33!5
350 	 190 366 -446350	 190	 366	 -446	 805	 -563805 	 -563

430 	 250 440 -540430	 250	 440	 -540	 1000	 -6401000 	 -640

510 	 310 520 -740510	 310	 520	 -740	 1210	 -7501210 	 -750

600 	 360 610 -900600	 360	 610	 -900	 1490	 -9001490 	 -900

680 	 420 710 -1070680	 420	 710	 -1070	 1960	 -11501960 	 -1150

770 	 480 810 -1210770	 480	 810	 -1210	 27	27 30	 -1540	30 	 -1540
870 	 550 920 -1360870	 550	 920	 -1360	 4250	 -23104250 	 -2310

- 1650 	 1280 1710 -2550-1650	 1280	 1710	 -2550	 8810	 -66208810 	 -6620
1690 	 1440 -- --1690	 1440	 --	 --	 --	 ---- 	 --

c U 	 v 	 ._„,_... 	 -..■-,-. 	 -..•••■•• 	 ••••.•"...

	207 	 33 	 27:-.. 	 .-f,=, 	 . 	 -78 	 -1Y 	 -112 	 117

	

t?3 	 61 	 560 	 - 34 1 	 392 	 -242 	 397 	 -293 	 .210

-e1.

	

'PE 	 52 	 .-I.:.3 	 6., 	 1415	 -46? 	 757 	 -523 	 313

	

1360 	 30 	 2.5T) -890 2048 -670 1070 -730
	 370

	1530	 -20 	
1630 -2130 2420 -520 14 10 -850 	 450

	1840 	 -20 	 1910 -1390 2630 -960 1720 -940 	 540

	

2270 	 -90 	 2320 -1720 3360 -1220 2180 -1120 	 630

	

3100 -350 	 3350 -2230 4540 -1670 2370 -1400 	 720

7

	

4490 -760 	 5=50 -3060 	550 -2500 4010 -1840 	 810

	

-- 	 --
	 -- 	 __ 18250 -4580 6000 -2660 	 910

	-- 	 -- 	 -- 	 -- 	 2360
1610

	 6030 -2720	 920 -090 1430	 670	 0

c U	 v	 ._„,_...	 -..■-,-. 	 -..•••■•• 	 ••••.•"...

	

207	 33	 27:-..	 .-f,=,	 .	 -78	 -1Y	 -112	 117	 -3	 144	 64

	

t?3	 61	 560 - 34 1	 392 -242	 397	 -293	 .210 -107	 243	 68
-e1.

	

'PE	 52	 .-I.:.3	 6.,	 1415	 -46?	 757	 -523	 313	 -240	 447	 72

	

1360	 30	 2.5T) -890 2048 -670 1070 -730 	 370 -290	 520	 65

	

1530	 -20	 1630 -2130 2420 -520 1410 -850	 450 -330	 660	 70

	

1840	 -20	 1910 -1390 2630 -960 1720 -940 	 540 -500	 790	 70

	

2270	 -90	 2320 -1720 3360 -1220 2180 -1120 	 630 -6,10	 940	 70

	

3100 -350	 3350 -2230 4540 -1670 2370 -1400 	 720 -720 1080	 70
7

	

4490 -760	 5=50 -3060	 550 -2500 4010 -1840	 810 -840 1240	 50

	

--	 --
	 --	 __ 18250 -4580 6000 -2660 	 910 -980 1430	 130

	

--	 --	 --	 --	 2360 -4940 6920 -3760

29 - 10 -1J 	 12 - ]) 	_id,  z_12.-
V
 4 __.)& -212— 	

	C7 	 all 	 e eV	 2.1

	

 ev 	 ou 	.y...
, (:1_. _J.6 - 19	 20	 21-	 - 22

29 - 10 -1J	 12 - ]) 	 _id, z_12.-V 4 __.)& -212—
,	 C7	 all	 e	 (:1_.	 eV	 2.1 _ 	 ev	 ou	 .y...

-3 144 64
-107 243 68

-240 447 72

-290 520 65

-330 660 70

-500 790 70

-6,10 940 70

-720 1080 70

-840 1240 50

-980 1430 130

-4940 6920 -3760

-30001610	 -3000	 2440	 -17102440 -1710



Gage 	 9 	 195 	 30 	 -53 	 2 	 93 	 1 	 -6.2 	 Gage 	 24 	 57 	 35 	 0 	 25
Out 	 -60 	 346 	 -33 	 -216 	 -31 	 146 	 -103 	 -255 	 Out 	 -38 	 75 	 -5e. 	 -•56 	 -37

" 	 -153 	 313 	 -95 	 -408 	 -92 	 189 	 -227 	 -462 	 n ,;,6, 	 -1"4 	 -19:: 	 -125
" 	 -280 	 620 	 -140 	 -530 	 -160 	 220 	 -270 	 -590 	 " 	 -100 	 133 n 	 _240 	 -140

53 	 1'0 	 12:i 	 -333" 	 -370 	 750 	 -240 	 -680 	 -180 	 250 	 -320 	 -7,70 	 " 	 -1 	 -2 30- -33'
0 	 -450 	 880 	 -260 	 -850 	 -220 	 290 	 -483 	 -960 	 -210 	 160 	 -25,0 	 -233
" 	 -550 	 1050 	 -330 	 -1030 	 -270 	 340 	 -580 	 -1150 	 . 	 -250 	 200 	 -00 	 ..4w 	 -360
" 	 —700 	 1260 	 ■440 	 .1240 	 —340 	 380 	 —690 	 —1360 	 -250 	 270 	 -560 	 -590
M 	 -920 	 1520 	 -590 	 -1510 	 -440 	 423 	 -810 	 -1590 	 " 	 -350 	 300 	 -750 	 -710 	 -460
" 	 -1340 	 1870 	 -880 	 -1910 	 -630 	 440 	 -940 	 -1870 	 -a0 	 3)2 	 -1030 	 -840 	 -470
u 	 -1050 	 2320 	 -3730 	 -800 	 -1060 	 -2550 	 490 	 -1090 	 "-50-4400 	 3480 	 -1620 	 710
" 	 -6410 	 3830 	 -3260 	 -5040 	 -4600 	 -170 	 240 	 -920 	 " 	 f,70 	 510 	 600 	 260 	 -310

69 	 136 	 57 	 44 	 65 	 2

10

4 	 -16 	 -7
77 	 22€ 	 50 	 7 46 	 -46 	 -128	 -84
90 	 348 42 	 -45

100 	 420 	 50 	 -130 	 -310 	 -24050 	 -40 	
28 	 -127 	 -275 	 -190

100 	 510 	 40 	 -80 	 .50 	 -190 	 -420 	 -300
112 	 630 	 30 	 -110 	 30 	 -250 	 -510 	 -370
120 	 710 	 30	 -150 	 ' 30 	 -310 	 -620 	 -450
120 	 830 	 10	 -170 	 60 	 -350 	 -710 	 -520
113 	 990 	 -20 	 -190 	 130 	 -380 	 -790 	 -580
30 	 1190 	 -80 	 -230 	 230 	 -380 	 -840 	 -660

-1970 	 3650 	 -360 	 3130 	 70 	 710 	 -1310 	 -400
-1300 	 5530 	 -2280 	 1120 	 5410 	 670 	 940 	 700

1,000
2,000
3,000
4,000
5,000

6,000

7,000
8,000
9,000
10,000

'11,000
0

72
05

132

140
160
130
200

200

180
60

--
-4290

011MIMN •
UNCLASSIFIED

•
Ref. Sym: 1612 (303)
Project ho. TM-375

5./U_Vt,

Load
in

E2EZ1R

TAELE I7 (Contint:EJi

STRAIN READINGS AND COMILD MAXIMUM AND MINIMUM PRINCIPAL STRAINS, C211.L6V4 00. 6 (.150") -- STA:IC TLS_ 6? MO0E1 0ILILLA.h8 FCR 0iAS8 "A" WEAPON

StrNin iloociiliali ut t 17' F(2 -1-1CYL_a,- !iiCIRAT.,.' fer_lioh
28 - 29 - 30 	 31 - 32 - 33 	 37. - 35 	 36 	___..-2_:.	 m.-.!) _-.-_..).t. 11..m. l="41 	 _L..1_:. 41., - 15 	 46 -  i 7 --...Siq

load 	 Maximum and Minimum Principal. Strains at the Fcl1cv3 g Saf,s - ticroinchea 	Irigh
in - 30 	 31-32-33 -_32 - 33 	- 	 - 	 43 - -„ - 45 	 _ _1_ - 47- 48 	 - `G- '137 - 38 - i? 
	6Y- 	 eV Cu 	 eV-1.724	Luanda	 eu 	 ev

_ e v_ 	 21:4, F 	 el,-

	

1,000 	 -- 	 85 	 -54 	 94	 -62 	 115 	 -6 	 152

	

2,000 	 -- 	 -- 	 150 -214 	 149 -259 	 -- 	 -- 	 10 	 -85 	 268

	

3,000 	 -- 	 217 -406 	 193 -489 	 -83 -199 	 425

	

4,000 	 -- 	 560 -540
	

220 -600 	 110 -260 	 510

	

5,000 	 -- 	 -- 	 250 -680 	 250 -790 	 -10 -340 	 630

	

)5,000 	 360 -850 	 300 -970 	 -- 	 -130 -410 	 750

	

7,000 	 -- 	 420 -1030 	 350 -1170 	 -- 	 -270 -490 	 880

	

8,000 	 450 -1240 	 390 -1380 	 -- 	 -370 -620 	 1020

	

9,000 	 -- 	 -- 	 470 -1510 	 430 -1610 	 -- 	 -- 	 -430 -790 	 1210

	

10,000 	 -- 	 390 -1910 	 440 -1890 	 -- 	 -470 -1050 	 1450
	11,000	 -- 	 -- 	 -360 -4480 	 560 -4240 	 6040 -1810 	 --

' 	 0 	 -- 	 -2690 -5250 	 310 -1400 	 __ 610 -320 	 5830

58 	 79 	 44 	 37 	 -20
57 	 89 	 3 	 0 	 -130
59 	 115 	 -44 	 -41 	 -280
60	 140 	 -40 	 -50 	 -320
50 	 160 	 -80 	 -70 	 -1,30
30 	 170 	 -110 	 -110 	 -520

40 	 210 	 -150 	 -140 	 -630
20	 240 	 -170 	 -150 	 -720

-30 	 310 	 -200 	 -160 	 -810
-170 	 400 	 -260 	 -180 	 -870
-- 	 420 	 -710 	 1710 	 -1390

-4630	 5410 	 -2250 	 940 	 440



UMITIMED
Ref. Sym: 1612 (309)
Project No. 111_375

TA21_I%

STRAIN READINGS AND 00MIUTEL MAXIMUX AND laNIMLY P!'.1.312-AL 	 CKIN..IP N6, 	 ") 	 07.1/4:10. 	 Vt0D:-..1 	 CLASS A '.1rItt.16N

Load
in 81.litjal.:liila.....L.Ili_

E211114A 52 - 53 - 5.4.--- ". ,.P. 	 '-:,',- 	 56 - 	 57 	 - 	 -1,0 	___	 .:;._... 	 .... --

1,000 4 50 	 104 13 76 	 119 	 42 	 55 	 - ix 	 57

2,000 -87 18 	 154 -71
76,69 	 207 	 0 	 53 	 -F,3 ,..41

3, 000
4,000

-209
-250

	

-25 	 221

	

-40 	 250
-185
-230

106 	 331 	 -53 	 44 	 --".!32 	 107
120 	 320	 -4C 	 50 	 - 230 	 1

-10

2,.1,
;:93

5, 000
6,000

-340
-430

	-70	 290

	

-110 	 340
-320
-400

120 	 470 	 -90 	 :..0 	 -230 	 ,..,
140 	 560 	 -1.0 	 13 	 --::',0	 1LC

)•
R:-)

7,000 -530 -150 	 •410 -500 150 	 (20 	 - 3_E4) 	 =0 	 --4

8,000 -640 -170 	 410 -610 ),IC170 	 820 	 -180 	 40 	 -30 331

9,000 -730 -180 	 620 -730 200 	 480 	 -100 	 00 	 4-6 ::N0 	 190 	 0 5',6

10,000 -820 -170 	 750 -890 210 	 1170 	 -100 	 110 	 - 720 	 70 	 ..•73 770

11,000 -1870 750 	 970 -970 660 	 1020 	 -30 	 1.:0 -2'.; ,: 	 - 120 	 It 50 2370

0 360 -90 	 -440 210 -20 	 -90 	 013 	 CD 	 -12'0 	 -,5"0 	 -150 070

Load PaXlsi,.m aL,1 Ki:J.:::un 1:1-2nt: 	 StT.FILD,,, at t .7es • 	 ),.icr ,;.5vh , s :: 	 Inch

- 56 - '7 	 ",8 - ":: - tO
in 52 - 53- 54 55

Fouildt! _SL_ _22_ - _Lv._ Lx_ 	 e` 	
,.

1,000 104 5 120 13 	 63 	 --4 	 31. 	 1-2

2,000 154 -86 208 -70	 6.3 	 -LL 	 1:'4 	 3E

3,000 221 -209 331 -184 	 56 	 - 31, 	 2/) 	 39

4,000 250 -250 380 -230 	 70 	 - 740 	 340 	 33
5,000 290 -340 470 -320 	 60 	 330 	 20

6,000 340 -430 560 -400 	 0 	 -570 	 460 	 20

7,000 410 -530 680 -500 	 50 	 -680 	 530 	 10
8,000 410 -640 820 -600 	 70 	 -700.550 	 10

9,000 620 -740 980 -720 	 100 	 -910 	 200 	 - 720

10,000 750 -820 1160 -880 	 173 	 -1650 	 10■10 	 -160

11,000 1390 -2290 1230 -1120 	 1500  	 2470 	 -1780
0 360 -440 230 -110 	 830 	 -1170 	 9640 	 -5430

Minus indicates compressive strain and plus indicates tensile strain.
e, = maximum principal strain.
ev = minimum principal strain.
Biaxial gages are assumed to be oriented in the dirct:ion cf the maximum and minimum principal strains.

UNCLASSIFIED
Timismul



6 - 7 - 6 	.:2. -_..1,2r .-.:--2-.2 --. 	 . 12 . --11._ 	 __:16:.-1-__.4Z.- 	 ___3__.-- 0--- 	 3. - /9--- 	 20 	 21 - 22

Straip Readius et the Follcv:Ili,LS3ftzli.nto PeI_Inqb

• •
Ref. Sym: 1612 (309)
Project No. 714-375-67-

TAM V

STRAIN READINGS AND 0GMPUTED MAXIMUM AND MINIMUM FRINCIFAL STRAINS, cyLIsER 	 (,175) - STATIC TEST OF mOUL.:1_ CYLINDERS FOR GLASS "A" WEAFON

-50
-112
-172
-240
-302
-370
-440
-490
-550
-610
-670
-720
-770
-810
-830
160

Load
in

Pot rd 1 - 2 3 - 4 - 5

1,000 47 80 73 10
2,000 90 164 146 14
3,000 134 251 219 18
4,000 178 335 300 23
5,000 219 420 373 26
6,000 260 500 440 20
7,000 300 600 520 30
8,000 350 670 600 30
9,000 400 750 660 40

10,000 440 830 740 40
11,000 490 920 820 50
12,000 530 990 900 60
13,000 590 1100 980 90
14,000 650 1380 1060 120
15,000 720 1300 1180 180

- 	 0 -120 -160 150 130

Load

3 i 	 5ki302411 !..Y.-- a-- e.--it- --X_
1,000 80 48 73 -49
2,000 165 91 145 -111
3,000 252 136 217 -170
4,000 337 181 298 -237
'5,000 422 223 370 -298
6,000 500 270 440 -370
7,000 600 310 520 -430
8,000 670 360 600 -480
9,000 750 410 650 -540

10,000 830 450 730 -600
11,000 920 500 810 -660
12,000 1000 540 890 -710
13,000 1110 600 970 -760
14,000 1190 660 1070 -800
15,000 1310 730 1170 -820

0 -120 -160 200 130

-13 -176 -160 -83 -6 -3 -108 -184- -105 -178 38 -214 77 -82 99 20 -21-25 -319 -222 -174 -56 -43 -265 -351. -230 -373 58 -377 159 -169 203 40 -45-34 -455 -263 -270 -106 -71 -397 -536. _364 -506 7) -533 239 -258 308 59 -69-41 -592 -313 -330 -157 -96 -527 -723 -422 -743 99 -587 321. -309 421 79 -95-26 -714 -341 -482 -200 -138 -669 -903 -603 -920 108 -793 399 -427 520 100 -118-30 -860 -410 -610 -;-160 -140 ---930 -1110 -750 -1130 120 -950 420 -530 620 110 -150
-40 -1020 -4E0 -740 -310 -173 -920 -1.320 -900 -1320 133 -1100 560 -620 720 130 -170
-60 -1180 -580 -900 -390 -210 -1140 -1530 -1060 -1540 140 -1240 640 -710 830 15) -200
-80 -1390 -710 -1130 -490 -270 -1350 -1770 -1270 -1820 150 -1470 720 -800 940 160 -190-130 -1610 -860 -1380 -630 -350 -1540 -2040 -1520 -2160 160 -1690 800 -890 1050 190 -250

-200 -1900 -1060 -1710 -833 -500 -1810 -2380 -1850 -2660 150 -1950 680 -980 1160 200 -280-290 -2220 -1270 -2070 -1070 -690 -2180 -2790 -2320 -3300 130 -2260 950 -1070 1260 220 -310
-440 -2730 -1610 -2640 -1 5 00 -1060 -2380 -3430 -3200 -4360 90 -2760 1050 -1180 1390 230 -360-670 -3430 -2060 -3760 -2230 -1670 -4110 -4340 --4700 -5810 0 -3500 1130 -1290 1520 240 -410

-1100 -4610 -2830 -5600 -3660 -2690 -6450 -5300 -7360 -3230 -210 -4790 1250 -1430 1670 240 -490-1700 -4040 -2850 -7530 -5410 -39..:0 .... -5870 ..„... -9010 -680 -401D -300 220 130 10) -800

Maxiou% and Miniru Princina1 5trai:s at the  Yo1:towing G......sto - Pticra1achaa Por .jach
9 - .10 - 11 	li--  13 	AL- 15 	 16 - 17 	Tee_--1. 	29 -2  1 - 226 - 7 - a 

-F-- 6 -W7 	 6 	 el., 	 e 	 eu 	 e 	 e0 	v	 _ha- 	 ev--V-

-202 8 -100 -124 -185 -107 -179 36 -214 76 -81 101 -23
-341 -26 -193 -269 -354 -234 -375 54 -376 157 -167 203 -49
-474 -55 -290 -402 -540 -349 -509 74 -532 236 -256 317 -75
-611 -79 -402 -534 -728 -489 -748 92 -686 318 -306 433 -104
-733 -89 -512 -678 -910 -612 -926 100 -792 395 -423 534 -128
-880 -120 -640 -340 -1120 -760 -1140 110 -950 470 -530 640 -160

-1050 -140 -780 -990 -1330 -910 -1330 120 -1100 550 -610 740 -190
-1210 -180 -940 -1160 -1540 -1060 -1550 130 -1240 630 -700 850 -220
-1430 -230 -1180 -1370 -1780 -1290 -1830 140 -1470 710 -790 980 -220
-1660 -310 -1430 -1560 -2060 -1540 -2180 140 -1690 790 -880 1030 -270
-1960 -460 -1770 -1830 -2400 -1880 -2680 130 -1950 870 -970 1200 -310
-2290 -640 -2340 -2210 -2810 -2350 -3320 110 -2260 .940 -1060 1300 -340
-2820 -1010 -2720 -2910 -3460 -3240 -4390 60 -2760 1040 -1170 1430 -390
-3540
-.140
-4140

-1600
-2670
-3930

-3880
-5700
-7590

-4150
-6710

-4380
-5870

-4760
-7940

-5860
-8310

-40
-260
-720

-3500
-4790
-4020

1120
1240
220

-1280
-1420
-300

1570
1720
150

-440
-530
-100

27
92

173
253
362
440
520
570
630
660
690
720
750
760
770

-460



vommilim
UNCLASSIFIED

Ref. Syml 1612 (309)
Project No, TM-375

TA .)-7. 7 (Continued)

STRAIN READINGS AND GC*GTED MAXIMUM AND MI1.130M 8RI..0---n- DTF,A1,,,;, v. a.t' 	 2. ; .175) - 3T1TIS 4!:::,7 (.7 MODi..,?SR GLASS "A" 3.:Eift:i

Strei a Peadir:u.a„bir_l!,:•__YCLLIC.w .i.,Ci.) C , k) _:::qCZZU:adttititIfliaCb.
34 - 35_,_- 36 	17...:.:_..a..7. -,'.!.......	 ..--..LL.:-...:,).......:_2a..._.„ 	 .......j.i..:_-__-_:._4',..5..._

30 -67 -93
57 -140 -175
85 -211 -259

116 -282 -346
138 -357 -434
160 -4/.0 -530
190 -510 -620
210 -590 -713
243 -670 -800
260 -750 -003
290 -830 -990
310 -110 -1090
330 -1010 -1200
350 -1110 -1330
360 -1220 -1460
17C 0 -120

Load
in

pounds 28 - 29 - 30 31 - 32 - 33

1,000 -72 -28 123 -22 -83 17
2,000 -145 -65 22:e -48 -165 48
3,000 -219 -103 322 -72 -246 55
4,000 -299 -144 422 -99 -330 72
5,000 -381 -182 534 -131 -417 69
6,000 -470 -230 640 -160 -500 103
7,000 -550 -270 750 -190 -600 120
8,000 -630 -300 860 -210 -690 130
9,000 -710 -340 990 -240 -780 150
10,000 -790 -380 1120 -270 -870 170
11,030 -890 -420 1270 -300 -960 200
12,000 -980 -460 1440 -340 -1070 230
13,000 -1120 -510 1650 -380 -1180 260
14,000 -1260 -560 1890 -440 -1290 300
15,000 -1450 -640 2160 -510 -1480 330

0 -260 40 900 70 -130 170

	

-89 	 -13 	 3 7 	 ...,?.,', 	 -2,1 	 -22 	 217 	 5e
	-13 	 -23 	 4.1. 	 -175 	 -79 	 -38 	 43 	 15 	 111

	

-279 	 -41...-262, 	 .-117 	 -53 	 76 	 23 	 11 5

	

-38 3 	 -56 	 9:, 	 -)50 	 -155 	 -75 	 119 	 34 	 217
	-478 	 -69 	 -A7 	 -193 	 -93 	 134 	 42 	 273

	

-5'00 	-83	 140 	 -543 	 -2.40 	 -120 	 16)3 	 /,0 	 333

	

-643 	 -00 	 16,3 	 -643 -280 	 41 4-1) 	370	 50 	 3C 0

	

-783 	 -100 	 2-1)0 	 -7:20 	 -330 	 -160 	 203	 60 	 41.C)
	-389 -110	 230 	 -.830 	 -360 	 -1 3,0 	 220 	 70 	 480
	- 972 -110 	 260 	 -913 -430 -220 	 240 	 70 	 570

	

-1373 -130 	 333 -1000 -440 -240 	 2E0 	 70 	 660.

	

-1.1--.:0 	 -0-3 	 340 -1080 	 -470 	 -260 	 2,1) 	 70 	 710

	

-1253 	 -83 	 420 -1170 	 .. -• 1.0 	 -20 0 	 270 	 60 	 810

	

-50 	 4:.•-1263 	 -550 	 -34.0 	 2550 	 910

	

-1410 	 -10 	 47,. -1340 	 --560 	 -313 	 200 	 0	 16_0

	

-40 	 2; 	 50 	 -130 	 -110 	 -2 70	 -40 	 . -10 	 1"0.0

____ii_Lz,_..‘,/.._:::_48 49 - 54 - 51

-.,- 	 -11 2) -24 -52 	 -46
-8 - ;!4 50 -53 -105 -79
-8 -38 74 -76 -156 -108
-8 -45 98 -107 -202 -136

-15 -61 125 -139 -253 -162
-20 -80 150 -130 -320 -200
-33
- 30 -13

-90
0

170
210

-230
-220

-360
-420

-230
-250

-30 -120 250 -250 -460 -280
-50 -130 230 -230 -530 -300
-60 -140 340 -230 -550 -320
-80 -160 300 -330 -540 -320

-120 -180 480 -370 -620 -320
-170 -200 520 -430 -640 -300
-250 -230 730 -430 -640 -240
-E0 -30 213 -140 60 -20

. Load
in 2a - 29 - 30 31 - 32 - 33

founda _f_t _2u_ 21-

1,000 135 -84 79 -84
2,000 247 -170 170 -170
3,030 360 -256 234 -252
4,000 473 -349 310 -338
5,000 597 -443 386 -428
6,000 720 -550 450 -510
7,000 840 -640 540 -620
80000 960 -730 620 -710
gono 1110 -820 710 -800

10,000 1260 -920 790 -890
11,000 1420 -1040 880 -980
12,000 1610 -1150 990 -1100
13,000 1840 -1300 1090 -1210
14,003 2100 -14'70 1190 -1330
15,000 2/00 -1680 1 350 -1530

0 960 -300 370 _130

38 -102 	 20 	 -93 	 -23 	 -86 	 77
80 	 -21... 	 47 	 -191. 	 -35 	 -181 	 151

122 -298 	 74 -210 	 _03 -272 	 228
166 -398 	 136 -3)8 	 -67 -362 	 303
201 -501 	 132 -497 	 -83 -456 	 380
249 -610 	 1.10 -600 	 -110 -560 	 470
280 -710 	 190 -710 	 -120 -660 	 520
310 .320 	 230 	 -810 	 -1.0 -750 	 610
364 -930 	 260 -120 	 -170 -360 	 660
390 -1040 	 300 -1010 	 -190 -950 	 780
440 -1150 	 350 -1120 	 -211 -1040 	 880
470 -1260 	 PO -1220 	 -233 -1130 	 960
510 -1390 	 470 -1310 	 -250 -1220 	 1090
540 -1530 	 500 -1420 	 -270 -1320 	 1210
560 -1670 	 580 -1510 	 -260 -1410 	 1370
170 -190 	 230 -220 	 -90 -310 	 140

UNCLASSIFIED

2 38 -17 -15 -55
7 74 -32 -23 -108

16 114 -48 -28 -158
26 149 -58 -42 -204
31 190 -79 -50 -254
30 230 -100 -60 -320
30 260 -120 -70 -360
40 310 -130 -50 -420
50 380 -160 -70 -460
40 420 -180 -80 -500
30 480 -200 -50 -550
30 550 -230 _80 -580

0 650 -280 -80 -620
-40 750 -340 -90 -650

-120 910 -430 -20 -650

-80 250 -90 140 -20

Maximum en4 Minimum Pr:in:Anal Straihe at  -Cm::  FollowIrc Gngte m4cTmincq.wc F21. Inch
34 - 55 - 36 	 37 

e v 	e.
38 	 -19 	 - 42 	 43 - 44 - 4r , 	46 - 47 - 48 	 49 - 54 -

ev 	 cu ev 	 ev 	ev



• •
UNCLA„SSIFIED

TAHL 	 (aontlmo)

•
Ref. Syrn: 1612 (309)
Prcject No. TA-375

Load

in

Maga

STRAIN READINGS AND

e2 - 53 - 54

COMPUTED MAXIMUM AND MINIMUM PRINCIPAL STRAIA',1,

StrAAn RoadinFs qt

;.175) 	 - TEST OF PO:X!,1, 	 CLA3C, "A" WEAPON

55 - 56 - 57 	 58 - 5? -	 6] - 	 -

1,000 -30 -46 	 20 -76 	 -6 	 85 	 -61 	 -11	 -20 	 -6 	 -20 4

2,000 -159 -9; 	 38 -157 	 -14 	 175 	 -121 	 -22 	 -40 	 -) 	 -;a C.

3,000 -239 -143 	 57 -239 	 -20 	 268 	 -165 	 -33 	 -5? 	 -10 13

4,000 -337 -194 	 78 -319 	 -19 	 360 	 -229 	 -39 	 -84 	 -11 	 -74 1.

5,000 -401 -238 	 96 -394 	 -21 	 450 	 -285 	 -45 	 -106 	 -8 	 -04 27

6,000 -500 -300 	 120 -490 	 -30 	 550 	 -350 	 -60 	 -130 	 -20 	 -11C, 3C,

7,000 -580 -360 	 140 -580 	 -30 	 650 	 -420 	 -70 	 -150 	 -23 	 -136

8,000 -660 -410 	 160 -670 	 -40 	 750 	 -470 	 -80 	 -170 	 -20 	 -1.iu1.80
9,000 -750 -460 	 180 -770 	 -50 	 870 	 -530 	 -90 	 -130 	 -30 	 -163 50

1.0,000 430 -510 	 210 -860 	 -60 	 990 	 -580 	 -103 	 -220 	 -40 	 -1.10 60

11,000 -920 -560 	 240 -970 	 -60 	 1130 	 -630 	 -110 	 -)40 	 -50 	 -200 80
12,000 -980 -600 	 280 -1080 	 -60 	 1270 	 -660 	 -110 	 -25.0 	 -70 	 -233 120

13,000 -1070 -650 	 330 -1220 	 -70 	 1450 	 -700	 -110 	 -030 	 -00 	 -223 160
14,000 -1150 -690 	 370 -1390 	 -90 	 1630 	 -720 	 -110 	 -200 	 -120 	 -243 233

15,000 -1230 -730 	 440 -1590 	 -140 	 1850 	 -670	 -90 	 -323 	 -170 	 -20:0 350

0 -140 -140 	 150 -620 	 -70 	 790 	 310 	 140 	 -140 	 30 	 10 140

Load Maximum ami Minimum Prinsir,a1 Strains at ine 3vi:0; 3,1g,29 Far Inch

in - 53 - 54 55 - 56 - 	 58 	 - 	 - (.2 -
Pounds ev	

0,

1,000 21 -82 84 	 -75 	 -5 	 -76 	 18 	 -20
2,000 42 -164 175 	 -157 	 -11 	 -1::2 	 35 	 -38
3,000 63 -247 267 	 -239 	 -19 	 -207 	 54 	 -54
4,000 84 -345 359 	 -313	 -21 	 -295 	 79 	 -74
5,000 106 -414 448 	 -392	 -.4 	 -371 	 104 	 -85
6,000 130 -520 550 	 -490 	 -30 	 -450 	 110 	 -110
7,000 160 -600 650 	 -580 	 -40 	 -540 	 130 	 -130
8,000 180 -690 750 	 -670 	 -40 	 -600 	 213 	 -150
9,000 200 -780 870 	 -770 	 -50 	 -080 	 160 	 -160
10,000 240 -860 990 	 -860 	 -60 	 -750 	 200 	 -180
11,000 270 -960 1130 	 -970 	 -6/) 	 -E10 	 240 	 -210
12,000 320 -1020 1270 	 -10e0 	 -60 	 -860 	 270 	 -220
1 3, 000 370 -1120 1450 	 -1220 	 -'31 	 -92o 	 32) 	 -240
14,000 420 -1200 1630 	 -1390 	 -60 	 -960 	 400 	 -280
15,000 490 -1290 1650 	 -1590 	 -60 	 -940 	 510 	 -330

0 206 -200 200 	 -630 	 320 	 -140 	 180 	 -10

eu = maximum principal strain.
ev minimum principal strain.'

'Minus indicates compressive strain and plus indicates tensile strain.
Biaxial gegeprere assumed to te'oriented in the direction of maximum end minimum principal strains.-

UNCLASSIFIED



UNCLASSIFIED

rrC111,AMI.ED
•

Ref. 4y::: 1612 (22/1)

Load

7f.r.,-.77 	 11

STRAIN READINGS AND COVItTED MAXIMUM olt) KIN1XUE : 	 .1:7 , "

1roject 1.‹..

FOR

T1'-375

in Stra 	 t	 ü 	 1.9.2
Pounds 1 - 2 4 - 7 - ;,3 _ 	 -; - - tl -

1,000 115 113 157 -97 - 303 	 198 	 Gage 	 2 	 313 	 '9 	 -2:' -...4.! -17? 77 -517 ''&ge 	 -134 150 77 	 -15
2,000 233 226 310 -200 -628 	 234 	 061. 	 -.11 	 294 -113 	 -336 1.3 -75:3 Cut 	 -273 2'2.0 169 	 -26
3,000 349 324 457 -302 -964 	 !',0 	 - 1 /1 	 -4? 	 .. 	 ■ 	 -- ,:e, - 1t"7 - :,77 	 - 12.30 Ily/ -120 -4.1f, _01 248 	 -54
4,000 469 430 613 -391 -1300 	 -183 	 ,, 	 , 	 -74 	 -470 	 ---2Y7 	 -615 -3013 -16 	 -1730 16.'_'. -1520 II 	 -555 519 337 	 -7)
5,000 586 534 766 -474 -1620 	 -433 	 . 	 ,, 	 63 	 -911 	 - 3.34 	 -5,11 . -1',46 -5332 	 -1W0 174 -1700 n 	

-694 638 431 	 -99
6,000 700 640 920 -540 -1950 	 -440	 . 	 210 	 -1310 	 -430 	 -5:,0 -1590 -1670 	 -2153 170 -1360 -830 '770 530 	 -120
*7,000 820 740 1000 -760 -2410 	 910 	 -850 	 ex) 	 -220 	 -1760 ' -36 .30 -540 	 -4310 420 -3310 . 	

-940 903 530 	 -180
*8,000 940 830 1250 -860 -2820 	 570 	 " 	 -1200 	 430 	 -450 	 -990 , -4010 -1070 	 -5630 533 -4043 " 	 -1040 1050 570 	 -220
*9,000 1100 940 1440 -1020 -3490 	 400 	 "	 -1450 	 31 3 	 -580 	 - 1373 " -5460 -2470 	 -6830 60'2 -4720 " 	 -1140 1230 590 	 -320
10,000 1260 1060 1640 -1750 -3950 	 -460 	 "	 -3280 	 -507, 	-1.0x7	 _23 -13230 -6620 -1(200 40 -6541 n 	 -1320 1370 600 	 -423

0 530 1230 -450 -1190 1500 -10300 	 "	 —101 ,20 	 —930 	 —51.0 	 -10L° _200 -2-682 -13130 -1930 -1E200 " 	 -1270 410 -400 	 -840

Load liaxLeALLand 	 f-rin::ilta Strainer at Micrcinch ir:ch
in 3 - 	 - 5 - 7 - 8 	 - - - 19_if - 21 - 2.4

FOU nd - 22.L. _`_.Y,_ eu

. 1,000 136 114 155 -307 312 	 -21 ,! — 63 	 -176 72 -516 153 -14
2,000 235 228 305 -626 291 	 -413 -121 	 -837 13 -953 285 -29
3,000 352 327 449 -961 -15 	 -608 -491	 -1435 144 -1282 412 -62
4,000 473 434 601 -1295 -285 	 -310 -933 	 -1739 153 -1520 540 -96
5,000 591 540 750 -1613 -370 	 -1142 -1350 	 -1930 157 -1700 670 -126
6,000 710 650 900 -1940 -350 	 -1520 -1690 	 -2180 150 -1880 810 -160

*7,000 830 750 980 -2400 790 	 -1350 -580 	 -4380 393 -3310 920 -200
*8,000 950 840 1220 -2810 440 	 -1010 -1130 	 -5640 460 -4030 1070 -230
*9,000 1110 950 1400 -3480 340 	 -2240 -2540 	 -6850 550 -4710 1210 -320
10,000 1270 1070 1600 -3930 -353 	 -3070 -6780 -16270 410 -8540 1370 -410

0 1240 540 2480 -1420 -520 	 -1470 -6310 -13170 -2090 -16220 430 -860

* Loading cable readjusted prior to this load.
et, = maximum principal strain.
ev = minimum principal strain.

Minus indicates compressive strain and plus indicates tensile strain.
Biaxial gages are assumed to be oriented in the direction of Maximum and minimum principal strains.
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-71-

3A319 11 (Ccr.tin%A)

Ref. Sym: 1612 (309)
Project Nc. T11-375

0

Load
in

Found* 28

STRAIN READINGS AND COMPUTED MAXIMOM 1.4D

30 	 )1 - 32 - 33 _24

EININ.UN Ph1N01141_

Strain R66.1 . 51 et

___ 3 7

th0

7_E__:_,Li___

NC, 	 2 	 (.1301') — 0 -24710 TE60

_____LI.=____ 	 ____La_m_1.4

OF MCOEL CYLINOEE3 PCR 3LASS "A" WEAPON

- 4 .5 	 46 - 47 - 48 	 49 - 50 - 51- 35 - 16 	 _

1,000
2,000

Gage

Out

Gage
Out

-105

-185

Gage
Out

Gage
Out

Gage
Cut

-121
-22/,

8

55

275
544

-79
-161

-51
-107

-;'5
.-04

-99
-206

-1:0
-203 -197

5!9

193

203

387

174

321

20
50

79
161

73
168

-12
-20

-26
-29

-157
-287

,3,000 " " -262 . . -323 104 803 -242 -167 -210 -112 -303 -289 271 545 457 67 231 13.3 -40 -39 -402

4,000 . 5 -340 II " -409 152 1060 -319 -225 -174 -423 -406 -382 387 783 644 101 344 194 -64 -44 -506

5,000 " " -414 " " -494 203 1310 -393 -233 -.32 --':1:2 -487 425 859 707 117 515 216 -70 -44 -603

6,000 * * -470 I: . -563 250 1530 -330 -0, 70 -633 -600 -600 500 1010 ,20 140 450 250 -70 -40 -680

■7,000 * " -540 n n -760 170 1870 -330 -380 -310 -710 -660 -650 670 1310 1040 200 660 450 -10 0 -750

*8,000 . . -570 ° -830 240 2200 -590 -430 -360: -e10 -730 -740 780 1540 1220 230 790 580 -130 20 -810

•9,000 . . -380 -880 140 2•3 -580 -450 -470 -890 -020 -740 960 1780 1403) 330 1030 870 -80 90 -720

10,000 " " -420 . " -900 300 2960 -570 -490 -530 -920 -920 -820 1070 2160 1700 240 1230 1250 -260 -10 -650

- 	 0 " I -1270 50 590 1880 200 -190 70 340 320 -550 -420 -- 1350 -1310 30 3320 -1200 -760 1550

Load
in

Pounds
28 - 	 - 30 31 - 	 - 33

Maximum and Yinirrum P:inciv0:1 Strains at

.E - r4
_a- 	 ____

tiAl 	 F.::1:c4'ity
L':) 	 • 	 : 1 	 -__;

0 ,12o3 - Microinh ,,s Pe;' 	 Inc -:

. 	 _46 - 47 - /8 49 - 50 - 5134 - 35 - 16 __17.._-...ni_ 42. 	 - .' 	 --43 _L5
b"
-,....-

i9

---L. 	 — _211-
22

-_/- Vii_ _a_ 	 ____ 21i._ -Li- -__- 	 _L.1 .4_. _:/- 	 -_-- _fu- _a_ 	 ____ 2.2.1- _a_	 ____

1,000 285 -130 -26 --79 -95 - 1 01 213 62 88 5 7 -178

. 2,000 -- -- 555 -232 -65 -162 -199 -208 404 120 165 -6 26 -336
3,000 __ __ 816 -331 -120 -245 -270 -424 569 166 236 -28 31 -477

4,000 — -- 1075 -418 -174 -324 -386. -427 814 227 349 -51 36 -611
5,000 __ __ -- 1328 -504 -227 -400 -02 -533 893 250 330 - .5L 52 -731

6,000 -- -- -- 1550 -570 -270 -470 -600 -640 1050 290 460 -60 70 -830

"7,000 -- -- 1920 -800 -310 -540 -660 -720 1350 380 680 -30 100 -950

*8,000 2250 -870 -360 -600 -750 -820 1590 430 830 -10 120 -1070

•9,000 -- -- 2500 -970 -443 -620 -750 -900 1320 560 1110 100 175 -980

10,000 _- — 3120 -1040 -490 -620 -810 -950 2230 570 1430 80 20 -940

0 __ -- 1950 . 	 0 190 -570 500 -720 3360 -1330 1820 -1470 460 -1320

• Loading cable readjusted prior to this load.
e, = maximum principal strain.
ev = minimum principal strain.
Minus indicates compressive strain and plus indicates tensile strain.
Biaxial gages are assumed to be oriented in the direction of maximilm and minimum principal strains.



minaimma
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-72-

TA11.l (Continul)

	STFAIN READINGS AND COMPUTED MAXIMUM AND PINIMUN P:31A'2IFAL
	

- 314710 	 CF YLO:7;.	 feh GLASS "A. '4JEAPON

Load
in
	

StrC,L114:ftn At 	

Esupda 	 52 - 53 - 54 	55 - 56 -;]____-.. ...........--1,..-....._

	

3 	 121

	

-12 	 261

	

-31 	 387
	-51 	 502

	

-73 	 613

	

-00 	 712,
-20 1000
-30 1210
50 1470

	., 	
1750

	

10 	 310

Load

in
Founds

5a - 0 - 54 55
Paximur; an ,.: 	

- 5(1, - 57 	 53,

_a_ ' ,1 ____ 21_ _ty_ 	 ____

1,000 72 -163 73 -116
2,000 140 -332 149 -269
3,000 191 -499 194 -406
4,000 236 -666 241 -541
5,000 273 -820 293 -677
6,000 300 -960 340 -790
*7,000 320 -1180 430 -970
*8,000 500 -1350 500 -1140
*9,000 440 -1480 600 -1290
10,000 450 -1630 700 -1530

0 460 -1320 260 -30

* Loading cable readjusted prior to this load.
eu maximum principal strain.
ev minimum principal strain.
Minus indicates compressive strain and plus indicates tensile strain.

Biaxial gages are assumed to be oriented in the direction of maximum and minimum principal strains.

•
Ref. Sym: 1612 (309)
Projoct No. TM - 375

1,000 -:.frn -16 70 -102 30 59 -111

2,000 -326 -34 135 -240 50 121 -206

3,000 -488 -59 183 -365 50 155 -403

4,000 -649 -81 223 -488 53 191 -540

5,000 -797 -103 255 -611 60 231 -673

6,000 -930 -130 280 -720 60 270

■7,000 -1150 -170 360 -880 90 340 -950

*8,000 -1330 -190 490 -1030 100 op -1110
*9,000 -1440 -230 410 -1190 100 510 -1270

10,000 -1590 -270 420 -1400 120 :;20 -100

0 470 -370 -1320 230 210 0 200

Migatta,, L,Al_ILLV...it_thq_agt.1 71:1-__::_itirc2tWILi -=s 411,11 1.11 ,:11
- 5 -, - 40

-110
-207
-40)
- 536
-662
-780
-940

-1100
-1250
-1460

170

120
262

324
497
608

700

990
1200

1460
1740

340

UNCLASSIFIED
1111Miima



Load

in
pouode 	 1 - 2 - 3

1,000 	 64
2,000 	 52

3,000 	 0

4,000 	 -80
5,010G 	 -130

6,000 	 -240

7,000 	 -370

8,000 . 	 -510
9,000 	 -680
10,000	 -860

11,000	 -1180

12,000	 -2540

-365
-770
-1170

-1540
-1880
-2300

-2750
-3220

-3810
-4440
-5310

-8080

1; 1
S S ummimma 

6UNCLASSIFIED
S

Ref. Syal: 1612 (309)
Frtject No. 716-375-73-

T1866 VII

STRAIN READINGS AND COMTUTED MAXIE121S 	 MINM1-1 	 3T10I:6, 	 '( W. 3 (.13 ) 	 F.•A?:c T2.2.7 C2 	 OT11,_:ES }OR CLASS "A. WEA FON

Strait R•,:ariin,:n ht. 12,o

4 - 5 - 6 	 7 - 

-591 	 144 	 106 	 290 	 642 	 -312 	 43 	 -555 	 285 	 -e,? 	 114 	 -180
-1190 	 241 	 44 	 631 	 1303 	 -633 	 -67 	 -654 	 536 	 271 	 ;=13 	 -37 -1
Gage 	 340 	 -20 	 980 1983 -970 -1E0 	 31•;
Out 	 440 	 -90 1350 2670 -1200 -230 —12e3 1110

590 -130 1750 3440 -1600 -340 -1 	 1413
620 -280 2120 4310 -1940 —510 —na ) 17(2.) 	 10 -11 33
490 -560 2600 5710 -2390 -860 -2290 2313	 -4.6e 	 653 -15..0
460 -940 3160 7810 -3010 -1440 -2650 235 0 -720 	 720 -15f3

550 -1370 	 3960 G,Ic• -4080 	 220 -3120 2740 -1070 	 8113 -1770
1020 —1750 	 5170 Out 	 -56;0 ->0;3 -3713 	 3213 -1`.53 	 31,70
1690 -2320 7220 	 " -8100 3930 4. -223;)
2370 -4590 	 Gage 	 Gage -3710 -6330 	 ..f210 	 830 ..23). )

Out 	 Out

. 	 — 	 7_1,3	 - 20 	 21 	 22 - 23 - 21

-.50 -1?8 	 -65 	 -68 	 1E1 	 -123 	 21 	 118
CEJi. 	 C7,A 	 -305 	 -146 	 -129 	 314 	 -265 	 17 	 239

—413 	 —210 	 -190 	 450 	 -400 	 20 	 360
—513 	 -2 }3 	 -240 	 530 	 -530 	 20 	 490

-1 , 50 -600 	 -34) 	-310	 'gyp 	 -650 	 30 	 610
y30 -710 	 -420 	 -390 	 830 	 -810 	 20 	 750

-1900 -810 	 -480 	 -4 .2.0 	 960 	 —930 	 50	 880
-2170 -910 	 -540 	 -480 	 1120 	 -1070 	 60 	 970
-24E3 -1030 	 -600 	 -520 	 1280 	 -1140 	 100 	 1180

-.1170 	 -46) 	 -580 	 1460 	 -1260	 170 	 1330
-305) " 	 —1303 	 168.3 	 -1310	 240 	 1470-3030

-1530 	 -:,13 	 -(10 	 2030 	 -1220 	 420	 1(70

Mexim= anl Xinimn= Principal qLreins et. t .7;c: FEL..icing 06.0o - FIcr:Apche  per Inch

4 - - 6 	 7-d 	9 -13 	 11 	11  - 14 - 	 16 - 17 - 18 	 19 - 20 - 21 	 22 - 23 - 24 
8 	 8_ 	

eY- 	 en 	21_ __--	 en. 	____
o v

351 	 88	 639 -306 	 36 -355 	 284 	 -77 	 127 -320
874 	 6 	 1304 -620 	 -73 -655 	 533 	 276 	 249 -629

1410 	 -80 	 1970 -950 -170 -960 	 010 	 150 	 370 -920
1980 —170 	 2660 -1250 -240 -1280 1110 	 10 	 430 -1210
2590 -230 	 3420 -1570 -Y0 -1583 1410 	 -83 	 607 -1460
3180 -410 	 423 —1)00 —530 —1-)20 1700 -210 	 700 -1780
3890 -770 	 5690 -2330 -300 -23).3 2310 -440 	 320 -2080
4860 -1200 	 7730 -2933 -11,70 -2610 2340 -700 	 910 -2380
6240 -1690 	 -- 	 -- -2200 -3140 2730 -1040 1020 -2703
8340 -2090 	 -- 	 -- -30-A3 -3740 3190 -1520 1110 -3040
11740 -2740 	 __ 	 -- -44W -4570 3910 -2390 1173 -3370__ 	 __ 	 -- 	 -- -64.30 -8770 5600 —11 5 0 1090 —3920

FC —1

12

	

119 -121
-- 	 238 -264

-- 	 360 -400

720 -430 	 490 -530-- 

690 -530 610 -6f0
1360 -650 740 -800

1210 -720 870 -920

1410 -830
1600 -920 	

970 -1070

16 1170 -1150

1830 -1020 	 1320 -1250
__ 	 ..- 	 2100 -1100 	 1470 -1300
__ 	 2580 -1130 	 1680 -1230

Load
in

Pounde

1,000
2,000

3,000
4,000
5,000
6,000

7,000
8,000
9,000
10,000
11,000

12,000

1 - 2 — 3_al_ 23x_ 
73 -606
71 -1220 



STEAL, READINGS All) CCMPUTE0 MAXIMUM A”D )11L :7011' 7 	 (.100' ) - 42AT1 T1' 	 F

Load Strain
in

round& 25 - 26 - 27 28 - 29 - 30 31 - 32 -.13 -

1,000
2,000
3,000
4,000
5,000
6,000
7,000

-94
-211
-330
-440
-540
-690
-800

	

-105 	 -100

	

-223 	 -202

	

-340 	 -300

	

-450 	 -400

	

-560 	 -510

	

-700 	 -630

	

-820 	 -760

-108
-234
-370
-490
-600
-750
-890

-26
-50
-60

-110
-130
-140

12
37
80

100
160
190
210

-113
-240
-383
-500
-630
-770
-900

87
131
370
210
250
2,30
340

511

1130
13.0
1640

-1E3

- 340

-520
-660

- ;?

-130
-1 7 3
-210
-24i

0 0 -
11.0-1.1.1
1330

- 1 1

5 :;

237)
4 10

82
)

..0
1;0
330

-14?

-3:3
-134.0
-1270

-4.81
-42
- 600

-1427
-1441
-11.4u

123
170
25'3
310
363
35(1

8,000 -920 -960 	 -890 -1020 -160 260 -1000 400 1::13 -730 -260 2731 1 -,...' 42,0 -1416 -175) 430

9,000 -1040 -1040 	 -1010 -1150 -170 313 -1120 4 /7 -'13(.;
10,000
11,000
12,000

-1170
-1300
-1470

	

-1210 	 -1110

	

-1340 	 -1190

	

-1510 	 -1303

-1270
-1330
-1420

-1E0
-180
-1/.0

370
390
370

-1230
-1 300
-1200

540
-VC)

1070

.110
1 313

)s-2.--.•

-35) -340
'3';0

31
43.; :73

-; -2310 -.2010 -150

-my 1 • • -
load
in 25 - 27 28 - 22 - —

117 41 - '

EQUAICIA e V ' v

1,000 -90 -106 15 -112 323 -110 <'."-7k.' -133 62 -278 270
2,000 -191 -225 43 -242 591 -236 566 -226 114 -517 523
3,000 -290 -350 90 -380 8E0 -380 810 -140 160 -740 780
4,000 -390 -460 120 -510 1130 -503 1050 -460 220 -980 135.0
5,000 -490 -570 170 -610 1390 -620 12 70 -580 250 -1220 1240
6,000 -620 -720 210 -770 1E40 -760 1;10 -.90 300 -1450 1480
7,000 -740 -830 240 -920 1930 -890 1750 -840 350 -1700 1 730
8,000 -860 -970 290 -1050 2210 -096 2020 -920 420 -1940 2010
9,000 -970 -1100 340 -1190 2550 -1110 2300 -1060 450 -2210 2 310

10,000 -1080 -1230 400 -1310 2910 -1220 2630 -1140 500 -2490 2650
11,000 -1150 -1370 430 -1430 3310 -1280 3000 -1230 520 -2 /70 3060
12,000 -1250 -1550 430 -1490 3990 -1180 3593 -1290 450 -318.0 39 30

Sc;: GLAZE "A" '211PGN

- - 44.5 A - 1 7 - LS_
4 '• v

35 166 -31.
66 .3 -56

100 380 -70
130 480 -100
17:0 590 -120
180 690 -150
190 810 -160
200 960 -230
190 1110 -270
1E0 1310 -300

50 1550 -360
_490 2200 -620

46 - 47 - 

71 239 -13 144
1_3 4E0 -8 -12 225
110 680 0 -20 348)
2;0 873 10 -40 370
313 1 -3:!0 20 -50 450
360 1293 20 -70 520
4.20 1520 10 -90 610
470 17E0 0 -120 720
520 2030 -20 -120 860
15 0 2340 -313 -110 1040
5:0 .4244 - -00 1270
450 .315:3 -390 -30 1.950

•

UN 	 E D	
Ref. Syr: 1612 (309)
I-reject No. TM-375

UNCLASSIFIED
1.4.- • --Al Mk or. • _



• 	 ammanam
UNCLASSIFIED	

Ref. Syc.: 1612 (309)
Project No. TX-375

3A312. V11 (f0,,Etinuo1

STRAIN READINGS AHD GOMPUTEF: FAXIMLX AND M11-.UK 	 STEAL■S, 12.02 	 3.1.0”) - STATE T+'1 	 :Ti.'..;n1;,t.	 "C)1( CLASS "Al './EAF0i;

Load
in

Pounds 49 - 51 5Z,- 53 - - El 7Q - 71 -72

1,000 -42 -115 -133 -148 	 -45 57 -120 12 170 - 3.55 -76 42' _1...2 -1)1 - - 132 -134 -10 -14 64 53 49 170

2,000 -94 -261 -271 -314 -94 126 -255 23 359 -316 121 -2')7 -133 -237 -254 -13 -55 120 106 95 341

3,000 -140 -400 -390 -480 -160 160 -380 30 550 -480 -250 110 -,30 -020 -213 -440 -340 -10 -80 170 170 150 490

4,000 -190 -520 -490 -630 -210 250 -510 50 730 -6120 -245 220 - 560 -720 -270 -5 -'0 -430 0 --120 200 230 190 650

5,000 -240 -650 -570 -780 -270 310 -630 70 920 -720 -437 2640 -710 -943 	 -720 -350 - 7000 - .:20 10 -140 260 300 250 820

6,000 -280 -770 -670 -950 -333 370 -770 70 1110 -9f0 -530 329 -850 -1170 	 -850 -410 -850 -810 15 -170 344 360 290 970

7,000 -340 -910 -760 -1130 -400 450 -920 90 1310 -1120 -610 370 -323 -1343 -1()0 -1300 -680 10 -200 250 410 340 1150
8,000 -390 -1020 -840 -1310 -470 540 -1080 110 1520 -1320 -720 430 -1130 -1560 	 -2120 - 0)0 -1150 -780 0 -230 420 460 390 1320

9,000 -430 -1140 -920 -1500 -520 660 -12E0 110 1 760 -1490 -813 510 -1250 -1740 	 -1250 -649 -1204 -260 -10 -260 490 510 430 1520

10,000 -470 -1230 -1030 -1670 -580 790 -1460 1)0 2010 -1730 -0)0 590 -19p -710 -1420 -320 -40 -290 600 530 470 1720

11,000 -500 -1310 -1020 -1850 -620 9(0 -1730 70 2260 -18.90 -100 710 -1470 -2090 	 - 1506 -750 -1530 -953 -90 -310 760 510 480 1960

12,000 -440 -1140 - 780 -2010 -720 1130 -2340 -70 2720 -2100 -1150 930 -1440 -2130 	 -1 5 90 -873 -1560 -830 -360 -380 1290 260 380 2410

rial0D.,1121,51,,wm Erinc42 2tr.1.1L13• '':f21191i101l-_22NM..m...16J4.4S.'indtla_ffr LIgh.11le
Load
in 49 - 20 - 51 58- 5% - 60 E 7 - 70 -

Pounds au 	 ev ___ t v _

1,000 -36 -141 56 -147 169 -119 69 -159 -111 -226 -45 -149 107 -33 197 28

2,000 -67 -301 123 -313 358 -253 128 -325 -2ce -428 -84 -313 180 -72 399 54
3,000 -90 -450 180 -480 550 -380 180 -490 -280 -620 -110 -450 260 -1510 570 90
4,000 -110 -580 240 -630 730 -q0 240 -4i.0 -370 -790 -120 -590 340 -140 770 120
5,000 -120 -700 300 -780 920 -620 280 -ao3 -450 -990 -140 -730 44) -160 970 170

6,000 -130 -830 360 -950 1110 -730 340 -989 -540 -1120 -160 1870 510 -200 1150 190

7,000 -140 -970 440 -1)30 1910 -9i0 • 390 -11(0 -610 -2370 -170 -1010 590 -233 1360 220
8,000 -160 -1080 530 -1310 1510 -1970 460 _13(,0 -710 -1570 -200 -1160 690 -270 1550 250

9,000
10,000

-160
-210

-1200
-1310

650
780

-1500

-1670

1750
2009

-1250
-1450

540
620

-2530
-1770

-780
-870

-1750

-1940

-210
-220

-1300
-1430

800
930

-310
-360

1790
2010

260
260

11,000 -170 -1370 950 -1850 2250 -1720 790 -1950 -900 -2100 -210 -1540 1140 -430 2280 210
12,000 -70 -1170 1130 -2020 2710 -2330 3910 -2130 -920 -2140 -140 -1560 1530 -680 2770 -70

Minus indicates compressive strain and plue indicates tensile strain.
e, maximum principal strain

= minisum principal strain
Biaxial gages are assumed to be oriented in direction of maximum and minimum principal strains.

UNCLASSIFIED
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Ref. Syn: 1612 (309)
Project No. TY.-375

TAKE VI1I

STRAIN READINGS AND COMPUTED MAX1M3 AND HII,IKUM FRINCUAL 	 4 (.156') - STATIC 1.ST LF 'KfSL CYL1NDE5S FOR 011.85 "A" Wi.AFON

Load
in

PRILWA 1 -3 - 3 4 - 5 - 6 7 - 8 9 - W J.; 	 - 1",! __ 4.1_::_16 ,_=_11_ J17- 3 _ 19 - 29_=_al___ _____2 - 0 -_2_4___

1,000 Gage Otto Gage 220 120 -100 90 -120 06E0 -170 30 -280 30 -40 -120 -40 Gags -30 -70 -70 90 ;age 10 40
2,000 Out. Out Out 330 130 -130 350 -180 Out -240 ea -28C, 60 --10 -110 10 Out -30 -50 -60 120 Out 20 60
3,000 . r 740 170 -390 510 -530 " -650 230 -713 1E0 -80 -.310 10 -30 -160 -150 320 " 0 110
4,000 " " " 1020 200 -520 790 -770 w -980 320 -966 210 -110 -430 -70 . -30 -230 -220 420 . -20 150
5,000 4 M n 1340 230 -680 990 -1070 " -1280 1,20 -1210 2/0 -160 5.6 -90 " -50 -280 -280 530 " -20 1.80
6,000 " " " 1690 260 -830 1050 -1320 n -1570 '00 -1450 320 -1A0 -670 -120 w -60 -360 -350 620 " -40 240
7,000 " " " 2240 300 -1070 1440 -1650 " -1950 600 -1710 380 -220 -800 -150 n -60 -430 -410 730 " -30 300
8,000 ■ w o 2980 320 -1380 1770 -2040 " -2370 680 -1790 440 -270 -910 -170 -60 -500 -480 850 ° -30 370
9,000 " w " 3460 520 -1500 2410 -2210 " -2600 650 -2180 520 -290 -1010 -200 -960 203 -550 -490 980 " -30 410
10,000 " " " 5050 570 -2260 3390 - 3010 n -3360 7(0 -2660 580 - 330 -1140 -250 -1100 200 -660 -560 1170 . -10 500
11,000 " " " 7160 570 -3210 5380 -3310 -3810 860 -3230 630 -380 -1290 -310 -1260 210 -730 -660 1350 " 0 560

''12,000 1, " -- 660 -3800 7360 -3780 w -4110 1080 -3760 060 -450 -1470 -410 -1420 250 -960 -770 1620 . 40 (60
, 	 13 f 000 " " -- 1130 -3910 -- -3530 " -4130 1600 -3300 710 -500 -1670 -540 -1640 230 -1240 -970 1970 n 160 812

0 n n -- -1990 -3680 -- -- n -3520 2420 -3780 -10 110 -650 -310 720 -650 -730 -890 950 . E40 700

Load
in

rounds 

1,000

	

2,000 	 —
	3,000 	 —

4,000

5,000
6,000

	

7,000 	 --
	8,000	 --

9,000
	10,000	 —

	

11,000 	 —

	

12,000 	 --
13,000 --

0

Minimum Frinclr,b1Strains at the Nllowing_0a,ggp_7 Wsroinches Fa  InchmaximuM  and

7 - 8 	 9 - 10 	11	 1) - 14 .1 12_
GU _LY-	u 	 ev 	 nv 	 ell 6V-

230 -110 	 90 -120 	 30 -280 	 30 -120
330 -130 	 350 -180 	 80 -280 	 60 -110

— 740 -380 	 500 -520 	 -- 	 -- 	 220 -710 	 160 -310
-- 	 1020 -510 	 780 -760 	 310 -960 	 210 -430

1340 -670 	 980 -'060 	 — 	 — 	 410 -1210 	 270 -540
1690 -820 	 1040 -1310 	 490 -1440 	 310 -670
2250 -1070 	 1420 -1640 	 — 	 -- 	 580 -1700 	 370 -800

— 3020 -1400 	 1750 -2020 	 — 	 — 	 660 -1980 	 430 -910
— 3490 -1510 	 2390 -2190 	 — 	 — 	 630 -2170 	 510 -1010
— 5120 -2300 	 3360 -2980 	 -- 	 730 -2650 	 570 -1140
—-

7310 -3320 	5350 -3260	 _ 	 830 -3220 	 620 -1280
-- -- 	 — 	 — 	 —7320 -3710 	 1040 -3750 	 650 -1460
— 	 — 	 --	 -- 	 — 	 -- 	 1570 -3280 	 690 -1660

-- 	 -- 	 -- 	 2380 -3760 	 210 -870

1 - 2 - 3 	 4
4%1 Qu X - 

6 16 - 17 18 19 - 20 - 27 22

GV -2P_

12
410

540
690
810

950
1110
1250

1470
1690

2440
1400

-!.Y- 	 --- an

24___

970
1060

1170
1290
1360
710

-970
-1110
-1280
-1450
-1680
-1680

-100

-250

-350
-440

-550
-650

-750
-810

-960
-1130
-1340

-1700
-1180

^--

Minns indicates compressive strain and plus indicates tensile strain.
:012 . = maximum principal, stra in.
fiv:,r;miOsum 'principal
14441444 4,18,are:issume0C'-te-dilested in the directionof maximum and jminimum principal strain. -



01111M... •
UNCLASSIFIED 	 Ref. Sys: 1612 (309)

Project No. T•-375

1'A61.8 7111 (0ontin .oed)

STRAII, READINGS AND GUAM MAXIMUM AND MINIMUM FFI.:CIPAI. STRA114 , , CYLIN F: No. 4 (,150') - 37ATI3 TaOT t? MOJ61, 011,1NDi-o i'3F. CiASS "A" WEA)CN

Load
	 arniD Rea'jin=:$ 	 MlUilDitt79 F.31_1.101!

in
Wuxi!'

1,000
2,000
3000
4,000
5,000
6,000
7,000
8,000
9,000

10,000
11,000
12,000
13,000

0

25 - 26 - 21 28 - 29 - 30 31 - 33 - 32

-100 -100 	 -60 -100 Gage Gage Gage 30 Gage
-150 -100 -70 -90 Out Out Out 30 Out
-.290 -240 -150 -270 " 70 .

-430 -340 -200 -380 " 110 '
.

-520 -430 -270 . -490 " " " 130
-690 -510 -320 -590 - " n 150 0

-820 -610 -390 -680 " . " 180
-960 -710 -460 -790 "

N fr 220
-1060 -780 -430 -870 . n n 320 n

-1230 -910 -500 -980 . . . 380 n

-1410 -1040 -560 -1090 . n n 400

-1620 -1190 -620 -1200 " " 440 .

-1860 -1310 -610 -1260 . 490
20 -20 -30 120 " " 380

3.c=ter.  3 7  _ -- /a. 7_11.=_32_-_ ___42_- 34 -._.4a.. 	 73 - 44 - 4; 	 46 - 47 - 48 

-50 	 100 Ce.ge 	 20 	 80 	 0 	 80 	 10 	 -70 	 20 	 40 	 90 	 0 	 0 	 30
-50 	 120 Out 	 70 	 160 	 4033 	 110 	 10 	 60 	 20 	 -60 	 40 	 30 	 70

-160 	 260 30 	 280 	 70 	 140 	 80 -220 	 10G 	 80 	 240 	 0 	 -20 	 80
-220 	 340 	 20 	 370 	 1)0 	 130 	 110 	 -310 	 110 	 80 	 310 	 0 	 -40 	 90
- 260 	 430 	 " 	 20 	 470 	 120 	 220 	 154 	 -420 	 130 	 80 	 380 	 -30 	 -70 	 90
-330	 510 	 . 	 20	 560 	 150 	 260 	 180 -500 	 140 	 90 	 460 	 -30 	 -60 	 110
-330 	 590 	 20 	 650 	 130 	 310 	 220 	 -.593 	 170 	 100 	 530	 -50 	 -90 	 140
-450 	 690 	 20 	 71.0 	 220 	 350 	 270 	 -660 	 180 	 100 	 620 	 -30 -110 	 170

-480 	 840 	 . 	 40 	 900 	 230 	 470 	 330 -320 	 173 	 140 	 680 	 -70 -150 	 160
-530 	 990 	 60 1040 	 280 	 520 	 373 -940 	 160 	 140 	 820 -103 -140 	 220

-640 1110 	 . 	 20 1160 	 290 	 540 	 380 -1030 	 113 	 100 	 920 -150 -170 	 250
-770 1290
- 960 	 1520 	 . 	 -5

	

0 1320 	 30 	 580	 430 -1230 	 40 	 70 1110 -200 -130 	 370
5-50 	 1540 	 370 	 .a.r) 	 390 -1420 	 -170 	 20 	 1430 -300 	 -30 	 80

-550 	 920 	 . 	 -10 	 530 -700 	 -10 -770 -1240 -1410 -350 1970 	 20 	 810 1410

Maximu and ,1101murl friact2s1 Strains at t Ia Fellev.!Ilg Gages - MIcroincLhes Far  Inch
Load
in 	 25 - 26 - 21 	 28 - 29 - 30 	 31 - 33 - 32 : 	t4

i 
	

___ -
-=_12___ 	 ___41_:_q_r_11___ 	40 - ii 	 2- .—... 	 ..7.1 - / -..45 	 46 - 47 - 4.1_-

Poundt -!1L 	e v 	---- 2-1i- _a_ 	 _e_U_ 	 eV 	 _ 	
_e__z_ 	

7..etA 	 e-v __,e,L. 	
e 	 _ll_ 	 ev---

	

1,000 	 -80 -110 	 -- 	 -- 	 -- 	 80 	 -60 	 80 	 -70 	 90 	 20 	 40 	 -10

	

2,000 	 -70 -150 	 -- 	 -- 	 110 	 _70 	 60 	 -60 	 170 	 30 	 80 	 30

	

3,000 -150 -290 	 -- 	 -- 	 280 -180 	 170 -250 	 280 	 60 	 110 	 -30

	

4,000 -200 -450 	 - 	 370 -250 	 230 7360 	 370 	 50 	 140 	 -50

	

5,000 -270 -530 	 470 -33'0 	 -500 	 470 	 40 	 150 	 -90

	

6,000 -330 -690 	 - 	 56610 -390 	 360 -600 	 560 	 40 	 130 -100

	

7,000 -400 -820 	 -.. 	 650 -450 	 430 -710 	 660 	 50 	 210 -120

	

8,000 -470 -960 	 - 	 __ 	 760 -520 	 500 -330 	 770 	 40 	 240 -150

	

9, 000 -440 -1070 	 __ 	 - 900 _630 	 630 -990 	 810 	 50 	 290 -130

	

10,000 	 ;4240 	 --10l,0 -700 	 710 -1130 	 970 	 20 	 310 -190=
	-1420	 - 	 -- 	 -- 	 1160 -850 	 7(0 -130) 	 1090 	 -50 	 340 -240

	

12,000 -630 -1630 	 -- 	 1320 -980 	 820 -1480 	 1310 -150	 440 -270

	

13,000 -620 -1870 	 --	 -- 	 -- 	 1540 -1220 	 870 -1690 	 1630 -360 	 610 -333
	0	 20 	 -30 	 -_ 	 580 -1300 	 -10 -1260 	 2070 -1500 	 1420 	 30

Minus indicates compressive strain and plus indicates tensile strain.
eu = maximum principal strain.
ev = minimum principal strain.
WaXial gages are assumed to be oriented in the direction of maximum and
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TABLE ?III eT,ontinr,d)

S1RAiREADIN3S AND COMPUTED MAXI582: A)2 	 4 (.150) - STATIC 	 Jr 150:42244 0ILI:,0ER3 ?IR CLASS-"A" WEAPON

Load

in

Pounds 19 - 50 - 51 - '1- 4 _242 -

tr4 4 R.,;.5.&i-

te--

1,000 -20 -50 -60 -100 -30 40 -50 4) 90 -40 13 42; -2D -70 020 -10 -70 0 30 30 40 20 70
2,000 0 -40 -30 -60 0 70 -20 93 210 -210 50 120 -33 10 -70 10 10 -90 40 40 40 )0 10 170
3,000 -70 -190 -110 -210 -50 110 -170 110 323 -;10 90 173 -30 -13 -119 -1) 13 -170 60 110 50 120 270 25J
4,000 -110 -280 -180 -300 -80 200 -240 120 420 -30) 60 2.10 -130 -o0 _30 0 -220 50 1,0 50 150 350 320
5,000 -160 -350 -230 -400 -120 240 -3Z) 130 52) -4)6 70 .013 -1)3 -40 -210 - 1 0 3 -293 50 170 40 1.30 420 330
6,000 -190 -420 -260 -490 -150 300 -420 120 653 -2)0 )0 320 -210 -':0 -50 -3) 10 -340 70 210 50 210 510 421)
7,000 -220 -510 -320 -590 -190 350 - ',20 130 770 -593 lx 373 -70 -330 --50 0 -40 70 240 60 250 600 530
8,000 -250 -560 -340 -670 -220 410 -610 210 223 -690 120 450 -2040 -70 - 3 , 3 -1a; 13 -440 40 240 20 230 690 630
9,000 -270 -630 -370 -750 -210 530 -725) 240 1140 -773 1'0 540 -290 -40 _333 _70 40 -500 140 340 160 3.30 850 770
10,000 -300 -700 -420 -850 -230 610 -820 230 1223 -370 233 610 -320 -50 -D) 69 -5D0 130 430 210 400 970 483
11,000 -350 -760 -470 -950 -270 670 -500 290 1 383 -3") 210 '0') -350 -90 -10 -150 35-4 -562) (0 440 250 370 1060 1001
12,000 -340 -810 -510 -1100 -320 740 -1140 310 1610 -1360 211) '313 -330 -60 -570 -180 10 -600 -30 430 370 340 1230 120)
13,000 -270 -750 -500 -1230 -400 900 -1240 330 1713 -179) 370 020 -130 -20 -64) -213 -20 -55) -230 490 620 170 1360 155)

0 10 -- 230 70 10 -40 0 330 310 43 -50 43 250 -53 -123:: -501 -329 480 -1540 -90 1620 -1050 750 2020

Load

in
Pounds

49 - i0 - 51 52 - 53 - 54 c3

Mat 14VaLl,0 .7'11 2)-7:21,,1 4s.1 	 st

- 	 0

_ILLALT__EQ122,ilaELC:aztl_m_)i

61 	 - 63 	 (4_ - 67 - 70 - 71 - 72_ c6 - c7 56
--2- e v eu- ev _sa.• ev

1,000 -20 -60 40 -100 90 -60 50 -10 -10 -40 0 -90 40 -10 80 30
2,000 10 -40 70 -60 213 -00 130 -120 10 -110 30 -110 . 20 20
3,000 10 -190 160 -210 320 -170 180 -220 -10 -180 40 -220 -113 - 	 0

31g0 i3O4,000 -10 -280 200 -300 420 -240 230 -32) -20 -280 39 -280 140 -40 1
5,000 -40 -350 240 -400 520 -340 270 -430 -40 -360 30 -3.30 170 -80 450 110
6,000 -30 420 300 -490 650 -420 350 -520 -50 -410 40 -470 210 -90 553 1307,000 -30 -520 350 - 590 770 -51) 410 -630 -70 -480 40 -530 240 -110 640 11,0
8 , 000 -30 -560 410 -670 920 -60) 4)0 -730 -70 -560 50 -600 280 -120 750 1709,000 -10 -630 530 -750 1)40 -710 530 -32) -40 -630 10) -470 380 -80 910 250
10,000 -20 -710 610 -850 1210 -413 670 -930 -50 -720 100 -713 430 -90 1050 240
11,000 -60 -770 670 -950 1370 -5)50 760 -1040 -90 -780 70 -790 450 -140 1130 210
12,000 -40 -820 780 -1110 1600 -1130 860 -1110 -50 -860 50 -840 530 -170 1330 180
13,000 -10 -770 910 -1250 1200 -1420 1 013 -1140 30 -860 10 -740 710 -320 1710 30

- 	 0 -- -- 70 -40 310 0 150 -50 350 -1310 560 -580 1610 -1530 20)0 -1050

Minus indicates compressive strain and plus indicates teasile strain.
ou = maximum principal strain.
ey minimum principal strain.

Biaxial gages are assumed to be oriented in the direction of maximum and minimum principal strain.



Inch

- 	 1.3 - 	 lb - 1 7 -	 11-r ag.  21 	 - 	 24 	 25 - 26 - 27

73 -67 4273
34 0 -410 -1060
280 - 31) -1t7.)
110 -1860 -331)
-33-3510-5620

-610 -3?40-4230

-140 -55
-52) -26 7 0

--590
50 -7250

2380 34e
2970 Out

	

-117 -363 -329 	 1 -182
	- 6)0 -2480 -1513 	 113 -1310

	

-70C -3730 -2310 	 280 -320
-280 -6290 -3530 760 330

-24
-40
-30

-820
-3040
-5510

Cut
-56 	 -75 -162 	 -8

-3/1 -313 -420 	 80
-560 .330 -440 	 513
--710 	 490 	 830 1803
760 Failure 	
-33 3900 4990 3490 2860 -5720 -2170 1130 6120

625 -	 - 27
"v

119 
u

- 23 - 24-e- 	e—

_Lk_ _II__Load
in

founds
1-2-3 4 - 5 - 6 7 - 9 10 -611 - ia_e .1.14._ u

200 657 277 60 -151 641 -211
600 2650 1290 400 _960 3073 -1140
800 4180 1420 520 -1480 527• -2259

1,000 6910 2800 1010 -2680 7510 -4130
1,200 1700 -4660 8800

0 880 -2870 3520 -4740

77 -173 15 -fJ)4 -48 -172 0 -376 6 -522
330 -106) 233 -28so -490 1'0 -2580 110 -2650
293 -1690
3E0 -337:.

no
2170

-50,y)
-820,0 930

-710
-810

660
2180

-3930
-6720 211 -21; (0)

310 -6030 -- -- -- --
-133 -4310 4040 -10620 5370 -410 4900 -7150 6180 -3190

inimmift •
UNCLASSIFIED 	 Ref. Sym: 1612 (309)

Project No. TM-375

TABLE IX

STRAIN READINGS AND COMPUTED MAXIMUlt ANb	 F1IN3IF0L STF4T“S, 	 1 .100") - 	 SWAY S-06 FAD - STATIC TEUTCF Yi -20EL CYLINDERS
CLASS "4 ',AP:4,

Load
in

founds 1 - 2 4 - S - e 7

Strain 

- 8 - 9 0

200 320 333 605 -92 -141 2 581 -10 -155 160
600 2260 2560 1640 -470 -940 -90 2750 -350 -1080 520
800 3170 4110 2380 -810 -1430 -140 4710 -530 -1720 470

1,000 4580 6870 5030 -1530 -2550 -120 6540 -1610 -3160 noo
1,200 7630 Gage Gage -2840 -4370 -90 6870 -3370 -4340 -6140

0 1450 Cut Out -1860 -2660 -110 2160 -3730 -3360 -9540

Maimnm and Mlnic:t:m }Tin423a1 Straito at trz, ?oqwis 0n 	 - Microincllea ter Inch

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

UNCLASSIFIED



Ref. Syr,: 1612 (3(4)
Frojoct No, TM-375

•
NCLASSIFIED

3112 )11AL) 	 "A" '),).

- 75 - 7t - 77

- 1 35 -453 -116 -94 -63
-372 -e87 -187 -161 -:)8

-550 - .50 -210 -11(J

- 7 70 -1443 -360 -ao -130

-463 -2:0 -1:.0

-1_1°0 -3772 -190
- 2 (=-0 -1€0 eo

120 -8273 -1210

-2480 0530 -144)

473 -1 2200 -1140 4r- 940
-1700 - -2)))200 -3730 14.)2 ):237
-1`5) -22400 - 38-0 33J -.; 4200

75 _ -J1

-E4 -117

-900 ), C) -192

-1350 -110 -260

-2C)30 -130 -360
-120 -480

-3890 10 -560

-600 120 -850

-4370 400 -1320

41. -030 710 -1640

-14510 1210 -2220

-23360 2860 -.370

-23930 5100 -4740

Load

in

STRAIN READINCS AND CCMIUTF.D mk:4Im 17x 2,3 STrtli

;An). :,

CF

Founds 51 -52-53 	 54 - 55 - 56 57 - 	 -

200

400
600
800

1,000
1,200
1,400
1,600
1,800
2,000
2,200

0

433 	 394 	 194 	 39 	 45 	 182

890 	 742 	 372 	 65 	 65 	 184
1230 	 1000 	 550 	 100 	 100 	 610

1(60 	 1390 	 780 	 70 	 100 	 960

2180 	 1760 	 1050 	 0 	 60 	 1340

2790 	 2270 	 1L20 	 -310 	 -100 	 1.240

3930	 3360 	 2090 	 -730 	 -320 	 2790

51(0 	 4810 	 2420 -1280 	 -560 	 3990

6340 	 6660 	 4010-1920 	 -840 	 5490
8020 	 9250 	 5920 -2890 	 -1220 	 7720

	

11400 12600 	 9800 -4600 -1700 12400
9440 	 8280 	 9900 -7720 -3210 16300

353
709

102 0
1420
1?)
224-0
3190
4043
,1"740

6120
8203
(420

13 	 -133
22 	 -26) 	 -66
20 	 -1351

-10 	 -5?0 	 -170

	

-7;=3 	 -31K)
-180 -1050

	

-303 -1650 	 -OIL)
-650 -270
-1020 -1210
-152n -3?0 -251

-2400

-3830 -62 01' -6(Y)0

-1'

-14

_13(1

-2 1 :1

F7

-344 0

,

1L- C;

2
(

111 0

51:.

-'20

-1 0 3

120

(5?

-55)D

, 7:3

4 -13

	

-1Z.2 	 -11)4

	-)).; 	 -553 	 -340 	 -315

	

-1183 	 -480

	

-1'50; 	 -7;:n 	 -,13
-73i)

-:"13;)
	. 5.7) 	 ...4)520

1 	 -),:]'))

	

..12 	 -11.) . )3 	 -:101)):1

	

-175)07 -1A000	 3 	 ,670

7 -2

)

73
2/.1

-12J
157S)

Load 1:212;iaLq; ,1n ,A ;1),),- 4 	 - 	 P1,:T)')•)):L».7. 	 1 , r

- 70 7_21
in

Founda 51 - 52 - 53 	 54 - 57 - 
42
 -

211_ _!1_

200 459 	 174 	 208, 	 16 373 _1;.7 	 5L -41 313 -134 	 -267 -14

400 916 	 358 	 450 	 3 744 -100 	1)0 -71 676 -110 -Y7)6 -287	 -596 -72

600 1280 	 520 	 720 	 0 -430 	 160 -1 ,)3 570 -240 -1)-.),0 -1240 -350 	 -650 -9U

800 1700 	 770 	 1120 	 -80 150r3 -660 	 240 -10,') 13";0 -330 -70 -1720 -430 	 -1240

1,000 2210 	 1050	 1600 	 -220 1920 -890 	 290 -:;20 1810 -450 ).:0 -2520 -370 	 -1A10 -30

1,200 2820 	 1430 	 2160 	 -600 :-420 -1220 	 360 -520 2230 -570 210 -13)0 -270 	 -2340

1,400 4010 	 2070 	 3240 -1160 3430 -1870 	 550 -850 3220 -803 500 -5070 -170 	 -3080 3E0

1,600 5430 	 2740 	 /690 -1860 4370 -2580 	 640 -12(0 4130 -1170 940 -4)50 -1'0 	 -4290 750

1,800 7100 	 3360 	 6300 -2690 `430 -3430 	 900 -1790 5100 -1510 1500 -8830 420	 -5570 1240

2,000 9520 	 4560 	 8800 -3930 6700 -4530 	 1240 -2590 -1'790 2350 -11970 9012	 -754 0 2.060

2,200 12840 	 8570 	 14250 -6170 910 -6600 	 1860 -4690 8413 -2840 4600 -18950 2470 -11763 436'0

0 11160 	 8370 	 18350 -9680 7710 -7290 	 1940 -6200 (080 -2640 7280 -18950 5150 -111,1,0 6840

e, maximum principal strain.
minimum principal strain.

Minus indicates compressive strain and plus indicates tensile strai n.



urimm.
UNCLASSIFIED

(a.
(309)-?.1-

Load
in

sTrAn READINGS AND COMEUTED MAXIMUM 41.0 RILIMUM FRINCIPAI, . - C 	 • - 1-,P008 OF' i ,,f.r,EL 	 cyL:bui.its 	 FC? 	 cLA;;s 	 ^a"

Found@ 1 - 2 - 3 4 - 5 - 6 _ 	 7 U - 9 . _1' 4 - 20 - Z1 ..- 23 - 24 25 26- 	 - 27

200

400
600

241

441
598

260

412
571

134

151
217

66
153
20,

5
17
19

108

136
194

262

445
587

-21

-58
-79

-143

-248
-345

-95
-1 ,:1
-207

-11

-27
-31

1._

13
15.

11'4

--,T.7
700

.43

..4.'

- 72
-114

- .1,
-51:
-43

- 11;!,
1.-r,0

-267

- -520
-244
-203

-285

-46

	

-72 	 -15

	

-93 	 -14

-70
-135
-190

	

-227 	 -353

	

-429 	 -E15

	

-589 	 -859

-254
-446

-647

-123

-230

-320

-329
-254

-353
800

1,000
814

1000
816

1040
311
430

250
250

-5
-50

288
390

811
1010

-204
20-1.20

-462
-5 E0

-2E4
-36.0

-41 4-
3::,

179

11::,0
71.

,j9 ,-)

-213 -71
-4'

-3,fl-
-36C.

-9g0
-1170

-38)
-46J)

	

-128 	 -5

	

-130 	 20
-255
-270

	

-821 	 -1180

	

-1000 	 -1490
-931

-1160

_427

-480

_,,,63

-480
1,200 1160 1310 570 120 -170 590 1250 -210 -730 -480 -73 130 1170 -310 10. -413 -1470 -560 -130 	 70 -330 -1300 	 -1970 -1600 -540 -4E0
1,400 1260 1480 710 10 -260 790 1460 -280 -907 -600 -110 40 1540 	 1420 -370 70 -430 -1760 -670 -133 	 160 -360 -1570 	 -2420 -2010 -600 -460
1,600 1250 1720 970 -320 -430 1170 1720 -420 -1)60 -813 -160 52 1201374- _00 274 -420 -2270 -840 -130 	 250 -390 -4040 	 -3220 -2700 -660 -330
1,800 1180 1890 1210 -630 -590 1610 1980 -610 -1460 -1033 ..243 50 -2140 1240 -620 443 -330 -2763 -1530 -10 	 410 -330 -2460 	 -4010 -3440 -720 -170
2,000
2,200

1070
810

1990
2060

1420
1680

-920
-1310

-680

-810
2110
2820

2250
2530

-.310
-1080

-1760
-A:,0

-1270
-3570

-330

-430

0

E .-,

2z60

2013

,!f -fl
3170 -910 '740

-32 0
-210

-3250
-3483

-1:230
_1440

	

-70 	 560

	

0 	 790 -350
-37.0

	

-2830 	 -4790
	- 3320 	 - 5E70

-4170
- 5130

0-1. 	 '..;
-910

-50

150
2,400 580 2160 1860 -1790 -890 3930 2880 -1480 -2E80 -1060 -33 72 3110 3340 -1130 1373 -70 -4940 -2770 10 	 1110 -250 -3860 	 -6860 -6353 -1070 410
2,600 150 2220 2050 -2610 -1110 5890 3490 -2130 -35E3 -2740 -300 110 4350 440 -1403 2220 1.10 -65.50 -2350 120 	 1710 0 -4730 	 -8890 -8500 -133'1 840
2,800 -250 2360 2450 -3420 -1250 8070 4060 -2840 -4520 -3740 -1230 16,2 494C, -1910 340 530 -9440 -3040 250 	 2440 380 -5710 -10900 -11000 -1700 1600
3,000 -1160 2530 3510 -5430 -1130 10300 5370 -4690 -6820 -68/0 -2410 51:1 735X) -2350 (640 1520 -13300 -4420 100 	 4660 170 -7640 -15800 -27130 -2400 230)

0 -3200 -100 1700 -12100 -2400 8700 5003 -8500 -10100 -11.300 .-22 ) 1 / 00) 1600 -4230 s,500 .5()0 -21600 -7200 2600 	 10200 5600 -10230 -24900 -27900 -1800 4100

Load
. Maximum and Min1:7,y: 1 .TircIr4s1 Fc1.10-41044Gups - Eir .:r21nche5 Per Inch

in'

Pounds
3 4 - 5 - t 7-8-9 10 - 11 	 - ,12 -	 - 19 - 23 - 21 22 - 23 - 24 25 - 2c - 27

__al_ __X_ ____
o ev ev Cu e,

200 279 100 172 4 276 -156 19 -91 :95 55 -41 -293 -11 -129 -73 -355 -102 	 -285
400 483 115 272 19 476 -277 20 -141 543 -143 -39 -539 -10 -210 -135 -622 -201 -536
600 660 163 382 23 624 -380 32 -223 750 -138 -45 -752 . 	 -8 -294 -193 -867 -275 -735
800 922 215 544 0 864 -511 47 -306 1062 -289 -44 -1017 3 -401 -256 -1193 -350 -1058

1,000 1150 290 700 -50 1080 -620 60 -400 1260 -350 0 -1220 30 -480 -270 -1500 -353 -1330
1,200 1400 350 900 -210 1350 -820 70 -520 1570 -520 60 -1540 80 -580 -340 -1990 -310 -1790
1,400 1560 430 11E0 -350 1580 -1010 80 -640 1850 -660 150 -1850 130 -1020 -370 -2440 -260 -2240
1,600 1740 500 1550 -690 1870 -1300 90 -860 2270 .2410 130 -1730 270 -860 -400 -3240 -8) -2333
1,800 1900 520 2040 -1050 2170 -1650 90 -1080 2770 -1240 590 -2930 430 -1060 -410 -4030 120 -3780
2,000 2010 500 2560 -1360 2490 -2000 90 -1330 3200 -1460 840 -3480 580 -1230 -410 -4810 280 -4543
2,200 2190 330 3330 -1800 2830 -2440 110 -1630 3750 -1830 1210 -4180 820 -1480 -390 -5690 530 -556:.
2,400 2360 110 4510 -2350 3270 -3060 110 -2020 4450 -2250 1740 -5240 1130 -1800 -310 -6880 840 -6843
2,600- 2560 -340 6670 -3350 4020 -4110 140 -2800 5480 -2900 2740 -7110 1730 -2380 -80 -8900 1380 -9110
2,800 2940 -720 9050 -4350 4740 -5200 150 -3800 6610 -3550 4010 -9180 2460 -3070 290 -10910 2160 -11650
3,000 3860 -1490 11010 -6090 6470 -7930 520 -6910 9220 -5040 7610 -14340 4610 -4780 10 -05800 3330 -132800 1750 -3270 8600 -12030 6940 -12090 1820 -14550 11010 -7570 17470 -23430 10200 -7170 5560 -24850 9540 -29540

e, maximum principal strain.
ay = minimum principal strain.'.

. 	 .. 	 .
Minus indicatescompressiyeAstrain and.plus'indicates'Aensile strain.

UNC•LASSJFJED -,=mom
•

Ref. Syn: 1612
Project .No. T5-375
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TABLE XII

DATA FROM TENSILE SPECIMENS, CYLINDER NO. 6, (.150")
STATIC TEST OF MODEL CYLINDERS FOR CLASS "A" WEAP014

Average
Strain Per

Two Inches

Average
Strain
Inches

per Inch

0 0

.0027 .0014

.0050 .0025

.0078 .0039

.0107 .0054

.0150 .0075

.0340 .0170

.1800 .090C)

Load 	 StressStrain in Inches/
in 	 1:171

	Eselaim	 __1_ 	 __g_ 	 __a_
	0	 0 	 0 	 0 	 0
	500	 3,330 	 .004 	 .002 	 .002

	

1,000 	 6,670 	 .008 	 .004 	 .003

	

1,500 	 10,000 	 .013 	 .007 	 .004

	

2,000 	 13,330 	 .017 	 .010 	 .005

	

2,500 	 16,670 	 .021 	 .014 	 .010

	

3,000 	 20,000 	 .040 	 .022 	 .040
	;MO	 23,300 	 .170 	 — 	 --

	

3,700 	 24,700 	 -- 	 -- 	 .150

	

3,800 	 25,300 	 --

	

.210 	
__

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

Cross sectional area of each specimen = 0.150 square inches.



Strain in Inches/

UNCLASSIFIED
-83-

TABLE XIII

DATA FROM TENSILE SPECIMENS, CYLINDER NO. 3, (.100")
STATIC TEST OF MODEL CYLINDERS FOR CLASS "10 WEAPON

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

in
E123411

Load 	 Stress

0	 0
500	 5,000

1,000	 10,000
1,500	 15,000
2,000	 20,000
2,500	 25,000
3,000	 30,000
3,500	 35,000
4,000	 40,000
4,250	 42,500
4,260	 42,600
4,270	 42,700

0
	

0 	 0

	.001	 .001 	 .001

	

.002
	

.002 	 .003

	

.003
	

.003 	 .004

	

.004
	 .004 	 .006

	

.005
	 .005 	 .007

	

.007
	 .006 	 .008

	

.008
	 .007 	 .010

	

.010
	 .008 	 .015

.050
.065

•••••••	 •••••■■

Average
Strain Per

ilet7_2212taa

Average
Strain
Inches

Per Inch

0 0

.0010 .0005

.0023 .0012

.0033 .001t,

.0047 .0024

.0057 .0028

.0070 .0035

.0083 .0042

.0110 .0056

.060o .0300

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

Cross sectional area of each specimen :7 -- 0.100 square inches.

UNCLASSIFIED



11111millimenms.
UNCLASSIFIED

Ref. Syn: 1612 (309)
-84- 	 Project No. TM-375

TABLE XIV

DATA FROM TENSILE SPEGIYENS„ CYLINDER NO. 10, (.035”)
STATIC TEST OF MODEL CYLINDERS FOR CLASS 'IA" WEAPON

Load
in

roundos

Stress

i;1 81"

0 o
500 14,300

1,000 28,600
1,500 42,900
2,000 57,200
2,420 69,200
2,430 69,500

Strain in Inches/ 	 Average 	 Strain

Tvg 3;2gtv,a _	 Strain Per 	 Inches

Average

1 	 --a- 	 _...1_ 	 Da_IagAta 	 1*' Illeti

0 	 o 	 0 	 0 	 0

.003 	 .003 	 .005 	 .0037 	 .0018

.006 	 .007 	 .009 	 .0073 	 .0036

.020 	 .012 	 .014 	 .0150 	 .0075

.072 	 , .060 	 .065 	 .0690 	 .0350

.355 	 .230 	 .310 	 .3000 	 .1500
-- 	 .330 	 .410 	 .370 0 	 .1350

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

Cross sectional area of each specimen = .035 square inches.



riimenum.
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TABLE XV

DATA FROM TENSILE SPECIMENS, CYLINDER NO. 11, (.056")
STATIC TEST OF MODEL CYLINDER FOR CLASS "10 WEAPON

Load 	 Stress
in 	 11:!.

rounda

	

0 	 0

	500	 8,940
	1,000	 17,900
	1,500	 26,800
	2 0000 	 35, 700
	2,500	 44,700

	

3,000 	 53,600
	3,500	 62,500

	

3,800 	 67,900
	3,800	 67,900

in Inches/
MiaInhal_______

Average
Strain Per

Average
Strain
Inches

3.....2... 	 -26 	 - ... 	 . Dia-kk412.2 Per kal....

0	 0 	 0 0 0

.002 	 .002 	 .002 .002 .0007

.004 	 .004 	 .004 .004 .002

.006	 .006 	 .006 .006 .03

.WA 	 .008 	 .008 .008 .004

.010	 .010 	 ,010 .010 .005

.040 	 .040 	 .040 .040 .020

.135 	 .140 	 .135 .137 .068

.280 	 .350 	 .300 .310 .155

.400	 .400 	 .400 .400 .200

mom, All three specimens failed within the two-inch gage marks.

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

UNCLASSIFIED
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