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A test cylinder constructed of Epon plastic sandwiched between 52-H, one-
half hard, aluminum skins was subjected to various band and point loading
conditions with the following results:

1. The unit was loaded with a 3-1/2 inch wide band in contact with the
cylinder through 120 degrees of circumference. Maximum indicated
stress at a load of 80,000 pounds was 15,800 nsi compression,

2. Loads were applied through a 3-1/2 inch wide band in contact with the
cylinder through 180 degrees of circumference to a maximum of 120,000
pounds. Maximum stress measured was slightly in excess of the yield
stress for the material (listed as 24,000 psi in A4C-5).

3. A sisollated sway brace load was applied through a 4-inch diameter con-
toured pad. Maximum strain measured at 30,000 pounds was 1830 micro-
inches per inch compression.

4. Loads were applied through a 3-1/2 inch wide band in contact with the
unit through 120 degrees of circumference while the unit was stabilized
at 190°F. Stresses in excess of the yield stress (24,000 psi) were
measured at the first increment of 20,000 pounds.

5. Simulated sway brace loads were applied through a 4-inch diameter con-
toured pad with the unit stabilized at 150°?. Compressive stresses
in excess of yield were indicated at 5000 pounds and both tensile and
compressive strains in excess of 10,000 sicroinches per inch were
indicated at 15000 pounds total load.

Object of Test

The object of this test was to obtain design information for cylinders
constructed of Epon plastic sandwiched between aluminum skins when sub-
jected to various conditions of band and point loading.
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Hewn for Test

The test was conducted in accordance with a Work Order Authorization from
R. S. Wilson, 1215, to P. H. Adams, 1612, dated November 14, 1955.

Functjon_of Obipct Tegted

The TX-27 test cylinder was constructed for the sole purpose of yielding
experimental design information for cylinders made of Epon plastic sand-
wiched between aluminum skins.

/aZIMEL_Cliaste_Test4

No previous tests have been performed upon this object by Division 1612.
Results of static tests upon a similar structure were reported, however,
in a memo, g_talig22019, Ref. Sym: 1612 (305), Project
No. TN-371, from H. P. Wheeler, 1612, to R. S. Wilson, 1215, dated
June 28, 1956.

Setup for Tejt ,

I. Figures 1 through 8 are photographs depicting the various test
setups.

II. The following component was tested:

One UCRL TX-27 test cy4nder.
!At!

III. The followingmtinment was used in the test:

1. Two Simplex hydraulic pump and jack combinations - capacity
60 tons.

2. One Blackhawk hydraulic pump and ram combination - capacity
50 tons.

3. Two Baldwin strain indicators, Serial Nos. J-59252 and J-59191.

4. One Sadie automatic data processing system.

5. Three calibrated pull bars, 1-inch diameter, calibration 10
pounds per microinch per inch for the following gage factor
settings:

Pull Bar 	 2.080
Pull Bar C -- 2.160
Pull Bar 3 -- 2.154 

UNCLASSIFIED
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IV. The following instrumentation was used in the test:

1. Streascoat No. 1204.
2. Thirty-four rosettes constructed from Baldwin A-7 strain gages,

resistance 120.5 ± .3 ohms, gage factor 1.90 ± 2%.

Figures 9 and 10 are sketches showing location and orientation of the strain
gages used in these tests. Table I shows which gages were used in each test.

Procedure

The unit was stresscoated and mounted as shown in Figs. 1 and 2. The ends
of the cylinder were simply supported. Loads were applied through the
band in increments listed in Table II (Test No. 1). The loads were relaxed
between increments and the Stressooat crack patterns marked.

Next, the cylinder was instrumented with 29 strain gage rosettes (87 gages)
and mounted as shown in Fig. 3 (Test NO. 2), and loaded in 10,000 pound
increments. The strains measured by the gages listed in Table I were re-
corded at each increment. The gages not listed were in the vicinity of the
sway brace pad at the top of the unit. Only one rosette (3 gages) on each
the outer and inner skins in this location was connected.

The unit was then mounted in
4 through 6) and loaded with
180 degrees of circumference
20,000 pound increments to a
cured by the gages listed in
load.

a specially constructed loading frame (Figs.
the band in contact with the cylinder through
(Test No. 3). The loads were applied in
maximum of 120,000 pounds. The strains mea-
Table I were recorded at each increment of

Wit" the unit mounted as shown in Figs. 7 and 8, simulated sway brace loads
wera applied in 5000 pound increments to a maximum of 30,000 pounds (Test
No. 4). Strains measured by the gages listed in Table I were recorded at
each increment of load.

In test No. 5 the unit was mounted in the loading frame used in tests Nos.
3 and 4 and placed in the Hieatt No. 3 temperature and humidity chamber.
When the unit had stabilized at 150°F, loads were applied through the band
in contact with the cylinder through 120 degrees of circumference. The
loads were applied in increments listed to a maximum of 60,000 pounds.
Strain gage readings were recorded at each interval of load.

In test No. 6 the unit was mounted in an identical manner to the test setup
for test No. 4 and placed in the Hieatt No. 3 temperature and humidity
chamber. When the unit had stabilized at 15CPF, simulated sway brace loads
were applied through a 4-inch diameter contoured pad in 5000 pound incre-
ments to a maximum of 15,000 pounds. Readings from the strain gages sur-
rounding the sway brace pad were recorded at each interval. During the
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last interval, however, the Sadie strain recorder became inoperative after
only four gages had been read.

Results

The TX-27 test cylinder withstood loads of 50,000 pounds (Test No. 1) and
80,000 pounds (Test No. 2) applied with a 3-1/2 inch wide band in contact
with the skin through 120 degrees of circumference without any indication
of failure or yield. The unit withstood a load of 120,000 pounds (Test
No. 3) applied with a band in contact with the cylinder through 180 degrees
of circumference. Highest strains measured in this test indicated tensile
stresses slightly in excess of the minimum guaranteed yield stress for
the material (52S, one-half band aluminum; listed yield stress in ANC-5
is 24,000 psi).

Strain measurements taken during the simulated sway brace loading (Test
No. 4) indicated compressive yield stress had been exceeded near the con-
toured load pad at a simulated sway brace load of 30,000 pounds.

When stabilized at 150°F tensile yield stresses were indicated when the
cylinder was subjected to a load of 20,000 pounds through a band in con-
tact with the cylinder through 120 degrees of circumference. The yielding
appeared to be localized, however, as the cylinder was able to sustain
continued loads to 60,000 pounds without visible buckling of the cylinder
wall.

The ability of the cylinder to withstand sway brace loads when heated,,. to
150°F was greatly impaired. A sway brace load of 5000 pounds produced
stresses exceeding compressive yield and 10,000 pounds produced both
tensile and compressive yielding. A load of 15,000 pounds produced both
tensile an compressive strains in excess of 10,000 microinches per inch.

Load-strain data from the Stresscoat test (Test No. 1) is listed in Table
II. Measured strains from tests 2 through 6 are listed in Table III
through VII, respectively. Computed stresses for tests Nos. 2, 3, and 5
(band loads) are listed in Tables III, IV, and VI, respectively. No
attempt was made to compute stresses for the sway brace loads because the
strain gradient in the vicinity of the sway brace pad was so large.
Strains for each gage and stresses computed from the band load tests at
maximum load are shown d .:,agrammatically in Figs. 11 through 18. Where
a value for stress is left blank at least one element of the rosette was
inoperative.

Figure 19 is a photograph depicting the Stresscoat cracks in test No. 1.
Figures 20 and 21 are photos of the permanent deformations when subject
to the sway brace load while stabilized at 150°F.

UNCLASSIFIED
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Conclusions and Recograggdetione 

The TX-27 test cylinder is capable of carrying loads in excess of 80,000
pounds,applied with a 3-1/2 inch wide band in contact with the cylinder
through 120 degrees of circumference, without yielding. Simulated sway
brace loads of 30,000 pounds applied through a 4-inch diameter contoured
pad and a load of 120,000 pounds applied with a 3-1/2 wide band in contact
with the oylinder through 180 degrees of circumference are capable of
producing stresses in excess of the listed (ANC. 5) value of yield stress
for the materiel (52H, one half hard aluminum).

Much of the strength of the cylinder is lost when it is heated to 150 0F.
Sway brace loads of 5000 pounds and band loads of 20,000 pounds produced
strains in excess of yield.

t__(

ROBERT I. BUTLER - 1612-2

Approved by:
PAUL H. ADAMS - 1612

RIB:1612-2:as

Copy to:
W. A. Gardner, 1610
D. M. Bruce, 1282, Attn: B. G. Prentice and R. J. Sylvester, 1282
R. E. Fisher, 1621
C. L. Gomel, 5523
R. K. Sineltzer, 7222 -241=411r
K. M. Sadler, 7222-3
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DEVELOPMT OF BAND A-B

FIG 9 -- STRAIN GAGE LCCATIONS -- INNER SURFACE -- STATIC TEST OF TX-27 TEST CYLINDER
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FIG. 10 -- STRAIN GAGE LCCATIGNS -- OUTER SURFACE -- STATIC TEST OF TX-27 TEST CYLINDER
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DEVELOPMENT (NOT TO SCALE) OF BAND CONTAINING STRAIN GAGES

FIG. 12 -- MEASURED STRAINS AD COMPUTED STRESSES ON CUTER SYRFACE AT 20,000 FOUNDS TOTAL
LOAD--120 DEGREE BAND AT ROOM TEMPERATURE TEST CF TX-27 TEST CYLINDER.
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FIG. 13 -- MEASURED STRAINS AND CWFUTED STRESSES ON INNER StfFmCE AT 120,000 PC! DS TOTAL
LOAD-180* BAND LOAD TEST AT ROOM TEMFERATUnE—STATIC TEST CF TX-27 TEST CYLINDER.
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LOAD--180 DEGREE BAND LOAD TEST AT ROCM TErFERATPRE--STATIC TEST OF TX-27 TEST
CYLINDER.
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FIG; 15-- MEASURED STRAINS AT SAY BRACE 	 SIMULATED SWAY GRADE
RCM TEMPERATURE -- STATIC TEST CF TX-27 TEST CYLINDER
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FIG. 16 -- MEASURED STRAINS AND CUMPUTED STRESSES CN INNER SIRFACE AT 60,000 FOUNDS TOTAL
LOAD -- 120 DEGREE BAND LOAD TEST AT 150°F -- STATIC TEST CF TX-27 TEST CYLINDER
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TABLE I

INSTRUMENTATION USED IN THr; VARICUS ThSTS
STATIC TEST OF TX-27 TEST CYLINDER

Strain
Gauzy Rosette 1 -g_

1, 	 2, 	 3 Stresscoat Cnly X X X
4,	 5, 	 6 Stresscoat Only X X X
7, 	 8, 	 9 Stresacoat Only X X X
10, 11, 12 Stresscoat Only X X X
13, 14, 15 Stresacoat ()Lay X X X X
16, 17, 18 Stresscoat Only X X X
19, 20, 21 Stresscoat Only X X X
22, 23, 24 Stresscoat Only X X X
25, 26, 27 Stresscoat Only X X X
28, 29, 30 Stresscoat Only X X X
31, 	 32, 	 33 Stresscoat Only X X X
34, 	 35, 36 Stresscoat Only X X X
37, 38, 	 39 Stresscoat Only X X
40, 41, 42 Stresacoat Only X X X X
43, 44, 45 Stresscoat Only X X
46, 47, 48 Stresscoat Only X X
49, 50, 51 Stresacoat Only X X X
52, 	 53, 	 54 Stresscoat Only X X X
55, 	 56, 	 57 Stresscoat Only X X X
58, 59, 60 Stressooat Only X X X
61, 62, 63 Stresscoat Only X X X
64, 65, 66 Stresscoat Only X X X X
67, 68, 69 Stresscoat Only X X X
70, 71, 72 Stresscoat Only X X X
73, 74, 75 Stresacoat Only X X
76, 77, 78 Stresscoat Only X X X
79, 80, 81 Stressocs.t Only X X X
82, 83, 84 Stresscoat Only X X X
85, 86, 87 Stresscoat Only X X X
88, 89, 90 Stresacoat Only X
91, 92, 93 Stresscoat Only X
94, 95, 96 Stresscoat Only X
97, 98, 99 Stresscoat Only X
100, 101, 102 Stresacoat Only X

* Test No. 1 -- 120° band load at room temperature.
Test No. 2 -- 1200 band load at room temperature.
Test No. 3 -- 180° band load at room temperature.
Teat No. 4 -- Simulated sway brace load at room temperature.
Test No. 5 -- 120° band load at 150°F. - ,
Teat No. 6 -- Simulated sway brace load at 150°F.
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TABLE II

LOAD-STRAIN DATA FROM TEST NC. 1 (STRESSCOAT) OF TX-27 TEST CYLINDER
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TABLE III

STATIC TEST OF TX-27 TEST CYLINDER
WAD-STRAIN AND LOAD-STRESS DATA FOR TEST NO, 2 -- 120° BAND LOAD

Strain (Micrcinches/Inch)
Load

..FSAIDCLII __L._ _2_ __I_ 	 —4__ __I_ __6___ L.
0 0 0 0 	 -- 0 0 0

10,000 129 38 38 	 -- 10 -23 29
20,000 155 -70 -38 	 -- -41 -92 -25
30,000 230 -140 -93 	 -- -21 -154 -15
40,000 246 -265 -201 -15 -241 -34
50,000 300 -370 -290 	 -- 0 -340 -40
60,000 340 -470 -360 	 -- 0 -450 -50
70,000 360 -550 -430 	 -- 2 -510 -60
80,000 410 -610 -490 4 -600 -60

0 5 -108 -52 	 -- -58 -45 -85

Load
	. ESLUASLI.1	 _AIL. 	 ....4.1- --42.- 	 ..-11- ......a.'± 	 --SA-

	0	 0 	 0 	 0 	 0 	 0 	 0

	

10,000 	 1800 	 700 	 550 	 800 -1100 	 950

	

20,000 	 2200 	 -300 	 1250 	 800 -2700 	 1750
	-!0,000 	 3200 -1000 	 2100 	 1250 -3750 	 2500

	

40,000 	 3200 -2400 	 2800 	 900 -5700 	 3300

	

50,000 	 3700 -3700 	 3700 	 900 -6900 	 3900

	

3,0010 	 4400 -4750 	 4550 	 1200 -4100 	 4650

Ref. Syms 1612 (285)
Project 3o, TM-353

__13_ _lib_ ....-15._ __IL ___17._ —1,1._
0 0 0 0 0 0

134 -90 230 17 -62 -65
234 -190 -500 -34 -145 -187
385 -227 -716 -34 -198 -250
511 -257 -912 -58 -296 -354
640 -290 -1120 -80 -340 -450
770 -320 -1320 -90 -400 -540
890 -350 -1500 -110 -440 -640

1020 -380 -1680 -120 -490 -730
22 -76 -119 -8 -52 -15

Su Sy Ss -1L- V _111._

0 0 0 0 0 0
700 -2300 1500 -100 -900 -500
850 -4950 2900 -1100 -2400 -650

1800 -7100 4450 -1450 -3250 -900
2600 -8800 5700 -1100 -3900 -1400
3300 -10700 7000 -2600 -5800 -1600
3900 -12500 8200 -3100 -6900 -1900
4700 -14100 9400 -3800 -8200 -2200
5400 	 -15800 	 10600 	 -4300 	 -9300 	 -2500

Gage No.	_A__ __I_	 __12_ --U_ —12._
--	 0 	 0 	 0 	 0

	

-50 	 126 	 6 	 -103
-- 	 -140 	 157 	 -71 	 -278
-- 	 -164 	 240 	 -82 	 -403
-- 	 -190 	 260 	 -158 	 -566
-- 	 -210 	 305 	 -200 	 -690

	

-250 	 360 	 -230 	 -810
-.., 	 -290 	 390 	 -270 	 -930
-- 	 -320 	 440 	 -290 	 -1040
--	 -73 	 -7 	 -28 	 -48

Otreas (nal)

70,(1)0	4500 -5700	 5100 	 1050 -9350 	 52000,000 	 5000 -6400 	 5700 	 1200 -10500 	 5850

UNCLASSIFIED
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Load
Lauda). __19_ __0_ __al_ __aa_ __al_ __a4- ,_u_

0 0 0 0 0 0 0 0
13,0M -14 201 69 197 141 237 -25
.:.0,000 -57 291 35 353 316 352 -126
30,000 -43 425 42 530 392 560 -157
40,000 -36 521 22 690 518 660 -220
:0,000 20 630 61 870 600 730 -240
60,000 25 730 20 1040 680 770 -240
70,000 28 810 10 1200 760 790 -240
:30,000 35 900 10 1380 860 830 -240

0 -83 195 35 213 226 368 -127

Load
rqA13) __,19.- --/M- __Na_ __a_ sv _12_ __am_

00 0 0 0 0 0 0
10,000 1750 -650 1200 4000 2800 600 1200
::0,000 2350 -2650 2500 6200 5300 450 1450
30,000 3300 -3300 3300 9800 7400 1200 1950
40,000 4050 -4350 4200 11800 9400 1200 2100
50,000 5500 -4200 4850 14400 11000 1700 2200
:..0,000 5900 -5300 5600 16300 12100 2100 2550
70,000 6650 -5850 6250 18200 13200 2500 2950

..::0,000 7100 -6600 6850 20100 14300 2900 3400

26 27 _0 29. 12 11 la_ 11_
0 0 0 0 0 0 0 0
4 106 98 120 -17 79 -28 -138

-91 126 103 120 -193 94 -155 -367
-137 196 158 160 -296 168 -207 -516
-223 188 164 150 -445 236 -252 -657
-290 180 130 180 -540 310 -260 -780
-350 180 240 260 -620 370 -280 -390
-420 170 280 320 -720 430 -320 -1040
-460 180 340 400 -800 510 -360 -1160
-60 90 -7 17 -36 2 -144 -290

Stre” (poi)

__ay_
0

__al_
0

__am_
0

__ay_
0

Sa Su sv se _Am_
0

Sv

0 0 0 0 0
0 600 1450 -150 800 250 -1350 800 100 -900

-1450 1450 1050 -2450 1750 300 -4000 1850 -400 -2900
-1650 1800 1400 -3600 2500 0 -5403 2700 -100 -4100
-2500 2300 1200 -:600 3400 300 -6700 3500 50 -5450
-3200 2700 1400 -6800 4100 700 -7900 4300 100 -6700
-3500 3050 2000 -7800 4900 1000 -9100 5050 200 -7600
-3950 3450 2400 -9200 5800 1100 -10500 5800 100 -9200
-4200 3800 3300 -10100 6700 1500 -11700 6600 0 -10400

Btrain 041 croirkohett/Inch)

0
500

1250
2000
2750
3400
3900
4650
5200

Le t.14-14#1.;""
1_

0 0
8 -76

-7 -240
20 -357
30 -460
16 -570
20 -670
20 -790
22 -890

-60 -185

0
-50

-208
-295
-380
-640
-510
-600
-670
-187

UNCL.
-----------     

• UNCLASSIFIED



111101111111111111111111
* 

Igt*;?• t  

Loadasaux121.
Load

0
10,000
20.000
30,000
40,000
50,000
60,000
70,000
80,000

_au_ _Ix_ ......1L.asaux121. 	 _au_ 	 _Ix_ 	 ......1L.	 ....24.... 	 ..._Alt.. 	 _ 	 _ay_....24.... ..._Alt.. _ _ay_
0 0 0 00 	 0 	 0 	 0 	 0 	 0 	 0 	 00 0 0

1100 500 300 30010,000 	 1100 	 500 	 300 	 300 	 -400 	 350 	 100-400 350 100
2000 800 600 60020.000 	 2000 	 800 	 600 	 600 	 -500 	 550 	 200-500 550 200
2000 1000 500 60030,000 	 2000 	 1000 	 500 	 600 	 -1000 	 850 	 300-1000 850 300
2200 1000 600 50040,000 	 2200 	 1000 	 600 	 500 	 -1900 	 1200 	 200-1900 1200 200
2200 700 750 40050,000 	 2200 	 700 	 750 	 400 	 -2800 	 1600 	 300-2800 1600 300
2500 700 900 20060,000 	 2500 	 700 	 900 	 200 	 -3500 	 1850 	 300-3500 1850 300
2500 500 1000 70070,000 	 2500 	 500 	 1000 	 700 	 -3400 	 2050 	 200-3400 2050 200
2700 400 1150 30080,000 	 2700 	 400 	 1150 	 300 	 -4000 	 2150 	 400-4000 2150 400

0 	 65 	 25 	 -45 	 -- 	 26 	 -- 	 -4Z

sv __at.. __21.. _Z._ _Sat_ 	 ....11... 	 _Ix_ 	 _AIL.sv 	 __at.. 	 __21.. 	 _Z._ 	 _Sat_	 ....11... 	 _Ix_ 	 _AIL.
0 0 00 	 0 	 0 	 o • 	 oo • o

-700 400 200-700 	 400 	 200 	 -1000 	 500-1000 500
-1300 750 -100-1300 	 750 	 -100 	 -2200 	 1050-2200 1050
-1800 1050 -600-1800 	 1050 	 -600 	 -3900 	 1650-3900 1650
-2200 1200 -800-2200 	 1200 	 -800 	 -5600 	 2400-5600 2400
-2800 1550 -1300-2800 	 1550 	 -1300 	 -7130 	 2900-7130 2900
-4200 2250 1600-4200 	 2250 	 1600 	 -8200 	 3300-8200 3300
-5400 2800 -2200-5400 	 2800 	 -2200 	 -9600 	 3700-9600 3700
-6000 3200 -2200-6000 	 3200 	 -2200 	 -10400 	 4100-10400 4100

„...,-„,.,..,„,,,„.00,-,,, ,,,,,,,,,,,,,,,,0-0,--00,,,t,rmwa-m-nw.---mm-rom,-,,-”,-/rA.--7„...,-„,.,..,„,,,„.00,-,,,,,,,,,,,,,,,,,,,0-0,--00,,,t,rmwa-m-nw.---mm-rom,-,,-”,-/rA.--7

___am_ 	 ....11...___am_ 	 ....11...

Strew (oat)

UNCLASSIFIED

-30-

TABLE III (Continued)

STATIC TEST OF TX-27 TEST CYLINDER
LOAD-STRAIN Aid) LOAD-STRESS DATA FOR TEST NO. 2 -- 120° BAND LOAD

Ref. Sym: 1612 (285)
Project No. TM-353    

UN CLASSIFIEDUN CLASSIFIED



Load
(Pounds) Su

0 0
10,000 0

20,000 -250

30,000 -800

40,000 -1600

50,000 -2000

60,000 --

70,000 -2900

80,000 -3000

__a_
0

-300
-1150
-2200
-3400
-4300

__

-5900
-6800

Load

iF.2104...11 	 67 	(g...

0
-11
-70

-120
-180
-210
-250
-280
-310
-16

0 0

10,000 -26

20,000 -95
30,000 -170

40,000 -260

50,000 -390
60,000 --
70,000 -480

80,000 -556
0 -46

Stral.n (Microinches/Inch)

	 UNCLASSIFIED
__2g_ __21, 72 82 83 84 85 86 87_

0 

0 0 0 0 0 0 0 0 0 0

3
2

6
20

13
12

-6
-50

48
79

42
24

-20
-50

9
22

71
105

-22
-60

-10 12 4 -75 102 -16 -92 0 125 -94

-39 -8 -27 -112 110 -71 -141 -51 136 -140

-60 -2 -17 -140 120 -90 -180 -70 155 -170

-70 -3 -19 -160 140 -110 -210 -80 200 -190

-70 -4 -21 -180 150 -140 -250 -80 230 -230

_70 -5 -16 -210 180 -150 -290 -80 270 -250

18 15 0 -81 -13 -13 0 32 6 10

it/3 44

„wee, Ha- I

__la_ __511_ _ __a_ Su

Stress (nsi)

_AL _ ss__ay_ Ss

0 0 0 0 0 0 0 - 	 0 0 0
150
450

• 150
100

-150
-400

150
250

500
650

-200
-350

350
500

550
600

-750
-1500

650
1050

700 100 -800 450 900 -700 800 600 -2200 1400
1900

900 -300 -1500 600 800 -1400 1100 1150 -2650
2250

1150
__

-400
-450

-1800
-2050

700
800

900
1000

-1700
-2100

1300
1550

1450
1800

-3050
-3600 2700

1500 -500 -2500 1000 1100 -2400 1750 1950
2150

-4250
-4850

3100
3500

1900 -500 -2800 1150 1200 -2800 2000

Su - Max. tensile or least compressive

stress.

Sy - Max. compressive or least tonsil

stress.

Ss - Shearing stress.

ASSIFIED• • 

vNer WYm/, 



0 	 0
64' 	 -85

120 	 -100
160 	 -90
210 	 -110
270270 	 -160

 340 	 -220
-9638 	 -25

0 0
200 -1800
300 -3200
500 -3900
750 -4650

1000 -5400
1450 -6450

oE
-160`
-300

-460
-5501

rF.,
--ai

0'
100q.
1754
2200r
27004:
3200r0
3950:'

,
,

,.,:

__11_ 	 __34_ ___II_ 	 16:: .

o
-315
-630

kftosouto.614

-850
-1020
-1200

-221

0
1800
3700
5300
6750
8250
9950

-3801',

-660i
V

UNCLASSIFIED
ItirWazAor
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TABLE IV

LOAD-STRAIN AND LOAD-STRESS DATA -- TEST NO. 3 -- 180° BAND LOAD AT ROOM TEMPERATURE
STATIC TEST OF TX-27 TEST CYLINDER

Ref. Sym: 1612 (285)
Project No. TM-353

Strain (Microinches/Inch) 
Load
	

Gage No.
Quilds) __1_- 	 __L._ __I__ 	 -A-

	 IL __lit_ __II_ 	 __12_ —
o 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0,000 ' 	 21 -5 -52 140 28 -60 55 -52 -81 30 -45 -174 233 -40 -313 70 -135 -230
3,000 38 -50 -107 350 86 -145 8 -64 -152 80 -120 -374 462 -90 -630 145 -230 -460
0,000 70 -120 -180 550 80 -340 120 -60 -260 135 -200 -580 680 -150 -960 200 -320 '-710
'0,000
3,000

100
150

-170
-230

-260
-340

780
1030

70
60

-570
-820

160
200

-60
-40

-380
-490

175
230

-290
-390

-810
-1040

910
1120

-220
-310

-1310
-1670

270
330

-420
.520

-950
-1213

3,000 190 -300 -420 1290 50 -1090 230 -20 -610 260 -490 -1280 1350 -400 -2030 380 -620 -1470
0 -38 -8 -13 74 3 -98 -15 -31 -37 35 -64 -88 37 -84 -182 -25 -91 -114

tress (psi)
Load
ZaPda) ..-§,k.. __IY._ _,12._ slk ___Ily_ so Su a_ . Su Sv S$ Sv Ss Su

0
.0,000

o
0

0
-700

o
350

0
1450

0
-150

0
800

0
550

0
-850

0
700 .

0
-300

0
-2000

0
850

0
1550

0
-2850

0
2200

0
-50

0
-2550

0,
1250 0P::

,0,000 150 -1150 650 3650 -350 2000 500 -1500 1000 -550 -4150 1800 2950 -5650 4300 -200 -4900 2350 	 -,74
0,000 200 -2000 1100 5200 -1800 3500 500 -2600 1550 -650 -6350 2850 4300 -8700 6500 -300 -7600
0,000 350 -2850 1600 7000 -3700 5350 550 -3850 2200 -1000 -8800 3900 5600 -11900 8750 -450 -10150 4850V_
)0,000
20,000

700
930

-3700
-4650

2200
2800

8800
10950

-5700
-7850

7250
9400

600
300

-5100
-6300

2850
3300

-1300
-2050

-11300
-13850

5000
5900

6650
7900

-15350
-18700

11000
13300

-800
-1200

-13000
-15800

6100::
7300;0

Load

aund.J3) _12_
0 0

20,000 -36
.0,000 -40
':0,000 -30
.'0,000 -30
)),000 -30
20,000 -10

0 -87

Load

F911A4A/ ...§11_

0 0
20,000 650
40,000 950
00,000 1100
SO,D00 1150
0,000 1100

_ ,, 0,0100 1350

_292_ 21 22 23 24

Strain (Microinches/Ioch)

29 3Q —11.. 3225 	 26 __az_ 28

0 0 0 0 0 0 0 0 0 0 0 0 0
85 30 330 290 264 9 20 120 50 11 -127 142 -60

126 30 580 450 320 37 1 110 90 -30 -233 310 -100
135 30 800 560 280 70 0 60 120 -90 -290 480 -70
150 20 1050 670 230 120 -4 0 140 -120 -350 670 0
150 10 1340 800 160 190 -6 -50 160 -80 -410 880
170 10 1630 920 80 280 -8 -120 180 -50 -460 1080 14)-7

50 58 100 240 264 28 56 190 -22 -33 -64 82 -33

UNCLASSIFIED
0 0 0 0 0 0 0 0 0 0 0 0 0

-850 750 4950 4350 300 1700 500 600 200 -1500 850 350 -3250
-1150 1050 8050 5950 1050 1850 450 700 0 -2600 1300 1200 -6200
-1100 1100 10500 6300 2100 1600 500 550 300 -2900 1600 2400 -8200
-1350 1250 13200 6700 3250 1650 350 650 250 -3650 1950 4000 -9500
-1500 1300 16400 7100 4650 2300 -100' 1200 250 -4250 2250 5700 -10800
-1350 1350 19450 7150 6150 3000 -500 1750 450 -4850 2650 7500 -12400

;tress (pBU

8v 	Ss	 _A k_ 	 Sv 	 __S1_ 	 5u 	.35v 

)10re i A'"Mant=1Z:: 	 :1 :•:0T.-7;',.:



__hl_ __Lib_ 65 __Lth_
0 0 0 0

-230 -110 -20 5
-410 -220 -35 30
-580 -350 -20 90 ,
-760 -470 -20 160V...

-1140 -600 -10 240
-1980 -720 0 280

-99 -14 35 63

[__Ea_
0 0 0 0

1000
1800

2500
3550

-350
_1000

0

200

-1350
-3200
-4000
-5200

5001.,
1100 r
2000

-
2700

5550 800 -6400 360q

9750 600 -7800 430:0'7

	__QC	 __hl_ 	 __fg_
	0

	
0
	

0

	

-57 	 -8 	 -60

	

-90 	 -12 	 -110

	

-120 	 -20 	 -150

	

-170 	 -10 	 -140

	

-250 	 -10 	 -150

	

-310
	

10 	 -250

	

-55
	

100
	

8

__2_

	0 	 0
	

0
	1000 	 -900 -2900

	

1650 	 -1500 -5100

	

2300 	 -2200 -7200

	

3150 	 -2450 -9550

	

4500 	 -3450 -14550

	

6050 	 -5700 -25200

N .,.._91_
0 3170 -25 -1864

385 -62 -477
610 -110

840 -160 -1140
1090 -210 -148a
1350 -250 -1a4c4

17 -73 -1.49

su

0

1200

0
-1600

0
14(0

2200 -4200 3402i,
4300 -7300 5800

5400 -10200
7i? , 1.. 1

7000 -13200 101C.,...,

8400 -16800 12(.00 ..

	E.6 
	

89 	 90

	

0 	 0 	 0

	

4	 -125 	 15

	

3U 	 -210 	 40

	

-30 	 -300 	 50

	

-30 	 -420 	 60

	

-40 	 -530 	 80

	

-30 	 -630 	 100
30	 -51 	 -5

UN.CI.ASSIFIED
BY.. —al_ 	 S

0 0

-3100 1050
-5700 2100
-7800 2500

-10900 3500
-13950 4500
-17100 5600

__aa_

UNCLASSIFIED
-32-

TABLE IV (Continued)

LOAD-STRAIN AND LOAD-STRESS DATA -- TEST NO. 3 -- 180° BAND LOAD AT ROOM TEMPERATIME

Ref. Sym: 1612 (285)
Project No. TM-353

Load

STATIC TEST OF TX-27 TEST CYLINDER

Wain (Microinchosilach) 

LZAd.t.). __A9_ __a_ __12_ __.514_
0 0 0 0 0 0 0 0 0 0 0 0

20,000 16 126 -40 -26 -120 -18 -20 -93 -170 -15
-0,000 37 238 -100 -110 -245 -37 -23 -190 -303 -15
.70,000 70 350 -120 -60 -350 -50 -20 -290 -420 -20

110 460 -140 -80 -520 -50 -30 -410 -570 -30
03,000 150 500 -140 -120 -710 -30 -60 -540 -790 -20
20„0.)0 180 560 -140 -160 -860 -20 -90 -670 -1040 0

0 -130 62 -- -- -- -- 30 47 -280 80

Stress (pail
Load

jouq40) --IL SY -1§- -_11- __511_ __aA_ Su __ay_

0 0 0 0 0 0 0 0 0 0 0 0
20,000 -700 -1800 550 -500 -1300 400 -800 -2800

-1900 -3400 750 -800 -2800 1000 -1450 -4750
60,000 -2050 -5350 1650 -1200 -4200 1500 -2000 -6600
80,000 -2600 -7600 2 500 -1400 -5800 2200 -2600 -8900

-3350 -9950 3300 -1850 -7150 2650 -3500 -12500
0.:0,000 -3900 -11700 3900 -2000 -8700 3350 -4500 -16600

kessingigionahlw""

;train (MicrcJA.Iches/Ingh)
Load

0inrodP) __§2_ __LE_ __h2_ 76 __22_ 78 82 _El_ __114_
0 0 0 0 0 0 0 0 0 0 0

20,000 -25 30 -175 13 -23 -40 66 -70 -215 -130
00,000 -50 45 -335 30 -34 -80 70 -170 -390 -250
(10,000 -60 50 -480 40 -30 -90 50 -290 -580 -380

-70 70 -610 60 -20 -100 56 -420 -770 -530
'.0O 3 000 -70 80 -750 80 -20 -120 40 -530 -980 -680
20,000 -70 110 -890 110 -16 -140 40 -660 -1200 -840

0 85 47 36 -9 18 38 50 3 -82 -49

Load __Ex_ __Ea_ Su __Ex_
0 0 0 0 0 00 0 0 0 0

20,000 -400 -2800 1200 -100 -500 200 -50 -2350 1150 -1000
40,000 -1000 -5200 2100 -400 -1000 300 -800 -4400 1800 -1500
1.23,000 -1100 -7100 3000 -400 -1100 350 -1700 -6700 2500 -2800
80,030 -1300 -9100 3900 -350 -1250 450 -3150 -9750 3300 -3900

100,000 -1800 -11200 4700 -500 -1600 550 -4300 -11800 3750 -4950
.20,000 -1700 -13100 5700 -400 -1800 700 -4800 7.147"60 4952 -5900

PAINMOYOR I !-	 4rt, 	 f 	 IA! 



5NY ,

AI . •

• UNCT ASSIFIED

Ref. Sym: 1612 (285)
-33- 	 Project No. TM-353

TABLE IV (Continued)

WAD-STRAIN AND LOAD-STRESS DATA -- TEST NO. 3 	 180° BAND LOAD AT ROOM TEMPERATURE
STATIC TEST OF TX-27 TEST CYLINDER

Load

(Pour.S‘*.1 96 _3.5_ 97 9$ 99

8k,„ jejszsangja

_1A 101 _19.2._

00 0 0 0 0 0 0 0 0 0
20,000 60 -50 _- 100 11 -130 -65 -165

40,000 120 -130 -- 170 -58 -336 -130 -340

60,000
80,000

190
250

-220
-320 --

240
290

-140
-230

-550
-780

-170
-240

-470
-600 to_

100,000 300 -420 -- 340 -320 -1020 -290 -720

120,000 350 -520 _- 38 -420 -1240 -380 -870

0 36 -72 -- 4 -3 -58 36 -50

Load

Stress (poi)

11-2114.10.A.1 —IL.. .a- Su Sv __a_ Su. Sv _12_
• o 0 0 0 00 0 0 0 0

20,000 -- -- 800 -1200 1000 -- -- --

40,000 -- -- 600 -3400 2000
63,(x30 __ 600 -5600 3100 --
80,000 _- -- 500 -8100 4300 -- -- -.

100,000 -- -- 100 -10700 5400 --
120,000 -- -- -400 -13200 6400

i\ 	 -SIFIE



dimmmium
uNcTiAssIPIED
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TABLE V

Ref. Sym: 1612 (285)
Project No. TM-353

1349

LOAD-STRAIN DATA FOR TEST NO. 4 -- SIMULATED SWAY BRACE LOAD AT AMBIENT TEMPERATURE
STATIC TEST OF TX-27 TEST CYLINDER

;traits(tcroinches/Inch)

Gage No.
Load

(Pounds) 13 ,

o 0 0 0 0 0 0 0 0 0 0 0 0
5,000 -6 145 171 4C7 301 267 87 160 260 -- 171 -22

10,000 -8 150 187 760 485 408 76 200 385 -- 178 -60
15,000 -10 150 202 1000 650 580 100 240 570 -_ 200 -70
20,000 -10 160 220 1240 780 770 170 280 660 -- 250 -60
25,000 -20 170 240 1470 910 920 250 340 840 -- 310 -30
30,000 -20 170 260 1690 1010 1040 320 390 1020 -- 370 0

0 0 160 180 380 109 160 139 123 238 -- 45 -122

Load

0 0 0 0 0 0 0 0 0 0 0 0 0
5,000 86 230 234 321 264 94 166 84 108 -284 -30 115

10,000 88 380 366 439 343 55 165 80 99 -400 -128 34
15,000 80 540 510 520 400 0 180 70 100 -690 -210 -40
20,000 100 760 680 590 430 -7 360 60 80 -830 -290 -120
25,000 140 990 900 680 460 -15 200 50 80 -1020 -420 -180
30,000 190 1240 1150 780 460 -23 330 40 70 -1210 -510 -240

0 110 350 247 180 136 22 380 82 117 -17 178 350

Load

(Pounds) —LI- -2k. -2L -29-

0 0 0 0 0 0 0 0 0 0
5,000 24 -6 -124 47 -1.4 -78 -829 100 400

10,000 -14 -60 -345 -28 -175 -245 -1240 -43 425
15,000 -30 -110 -630 -130 -340 -410 -1540 -170 350
20,000 -20 -150 -960 -240 -570 -600 -1840 -200 440
25,000 20 -220 -1360 -350 -810 -920 -2140 -220 560
30,000 130 -310 -1830 -420 -940 -1260 -2430 -230 710

0 383 172 -177 133 12 -20 -380 580 1130

UNCTJASSIFIED



UNCLASSIFIED• 350

LoA3

STATIC TEST OF TX-27 TEST CYLINDER

v4101,(Micrptnches/IDch)

—11- _14_ __11_

Gage No.

1abial
0 0 0 0 0 0 0 0 	 0 0 0 0 0 0

20,000 75 -250 180 170 -40 -60 170 100 -110 -180 413
30,000 110 -270 330 460 60 -130 590 200 -150 -200 630
40,000 130 -320 460 640 80 -200 790 260 -270 -400 810
60,000 180 -440 aw.m. 830 880 100 -320 1100 390 -480 -660 1260

0 26 56 •••••• 20 20 30 14 41 12 60 60 35

trese 	 (psi).
Load

(P?upds) _AL. __al_ Su sv Ss __ax_ __IL
0 0 0 0 . 	 0 0 0 0 	 0 0 0 0 0 0

20,000 2300 -100 1200 •••■•• 700 -1900 1300 3000
30,000 5300 800 2250 •■••■ 2000 -2000 2000 4300
40,000 7500 900 3300 Saw 2000 -4200 3100 4800
60,000 11600 2800 4400 2600 -7200 4900 7000

Strain (Microinehes/Inah)
Locl

iraNaQ) __12. 20 --al- _-aa- __ZA_ 21_ __&k. __a_ 2f3 __a- __14_
0 0 0 0 0 0 0 0 	 0 0 0 0 0 0

20,0)0 -300 icno 1890 390 1230 2500 -130 	 820 2'400 ■••••• 80 -680 40
30,000 -360 1250 2250 720 1560 2840 -170 	 880 2450 •••••• 230 -790 50
40,000 -480 1380 2590 1230. 1970 3140 -210 	 980 2720 520 -710 70
60,000 -620 1660 3060 2660 3130 3940 -210 	 1170 3170 970 -680 90

0 30 34 50 50 50 40 	 50 50 60 76 45

Load
;trent, Zoat)

(Pow:41
—g.11.- —51.. Su

0
20,000

0
25300

0
4600

0
10552

0 0
Yield

0 0 	 0
Yield

0 0 o 0
--

0

-4400
30,000 Yield

-- -- -4700
40,000 em.a -- -4300
60,000

OMNI -5700

16, 12 __11_
0 0 o
70 -30 -230

140 -120 -450
180 -280 -720
20 -460 -1220
40 60 73

Su Sv

0 0 0
-50 -2550 1300';

-150 -4750 2300
-650 -7750 3550

-1500 -13300 5900

0 0 0
0 -750 -830

30 -920 -920
10 -1140 -930
-20 -1550 -980'
-13 -40 -5

0 0 0
.2300 -10700 4200
-1700 -12300 53Q(
-700 -13700 6501'
1800 -16400 910"::

14

0 0
-50 -470
-140 -790
-270 -1220
-510 -2050

44 50

0 0
-4000 3500
-6900 5600
-11200 8000
-19200 13100

•

__22_ _IL

0 0
-490 -1280
-480 -1430
-430 -1550
-470 -1380

50 31

_II_
0 0

-15000 5300
-16800 6050
-18900 7300
-22500 3400

-35-
Ref. Sym: 1612 (285)
Project No. TM-353

TARIF, VI

LOAD-STRAIN AND LOAD STRESS DATA -- TEST NO. 5 -- 120 ° BAND LOAD AT 150°F

UNCLASSIFIED



Load

0 0

20,000 1

30,000 20

40,000 10

,c, 000 20
0 4

Load

(Founds) Slt

0 0
20,000 200
30,033 300
40,000 600
60,03 650

Load

0 0
20,000 370
30,000 650
40,YJO 820
60,000 *

_2_
0 0

;train (Microinchee/Inch) 

56 __a_ 60

0

(13

00 0 0 0 	 0 	 0 	 0 0 0 0 0 0
..f. 7 100 510 450 70 	 -280 	 -- -- -- 80 340 1530 400
20 18 140 70 -380 170 	 -330 300 650 2340 570

20 40 170 -26 -1200 260 	 -1200 610 1050 2680 760

20 40 90 -70 -1560 420 	 -1380 	 -- 1210 * * *

4 14 10 -4 -50 9 	 -30

Stress (psi)

L. --al- Ss Su SY _s_a_

0 0 0 0 0 19400 5800 6800

0 100 6600 2000 2300 Yield
300 0 600 -4400 2 500 •■••••• ••■■••
300 150 -1150 -14950 6900 -- - - ...1111•

450 100 -3100 -19700 8300 _ -
Strain (Mi 	 •1nd:ea/Inch)

0 0 0 0 0 ImolOs 	 0111.1= 	 EON. w••■•

250 — -- 10
390 -- -- 20
520 40
* *

_16
0

CF-4

• UNCLASSIFIED
1:351

Ref. Sym: 1612 (285)

-36-
	 Project No. TM-353

TABLE VI (Continued)

LOAD-STRAIN AND LOAD STRESS DATA -- TEST NO. 5 -- 120 ° BAND LOAD AT 150°F
STATIC TEST OF TX-27 TEST CYLINDER

' 	 ai-,crted 	

UNCLASSIFIED



__12_
o

Gage No,

__Al_
0

__A a_
0

__AL
0

__AA_
0

...-__a_
0 0

430 490 260 1100 -- 610 1100
1650 660 2760 4470 -- 4890 5550

* 3600 **

__a_ _-42_ __IQ_ __11_ __20_ __21_

0 0 0 0 0 0 0
1130 0 -20 -520 -1040 -660 -970
5000 990 1230 -350 -5820 -1570 -1300

-- -- --
=WM. •••

__21_ __2L __22_ __2E_ __29_ __ag_ __al_
0 0 0 0 0 0 0

-660 -560 -810 -1050 -1960 -460 -1330
-5300 -870 -2750 -5100 -5970 -650 -290

••••••■■ 	 ■••■■•••

Load

aualA2 ___22_ __aa_
0 0 0

5,000 260 140
10,000 3230 1490
15,000 4450 8750

Load

12211adal __AZ_
0 0 0

5,000 	 Oa ••••

10,000
15,000

Load

luau). __2a_ __a_
0 0 0

5,000 -270 -170
10,000 900 -1240
15,000 --

1352

UNCLASSIFIED
Ref. Symt 1612 (285)
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TABLE VII

LOAD-STRAIN DATA FOR TEST NO. 6 -- SIMULATED SWAY BRACE LOAD AT 150°F
STATIC TEST OF TX-27 TEST CYLINDER

Strain Oicroinches/Inghl

* Off scale - strain in excess of 10,000 microinches/inch.
** Sadie became inoperative.

UNCLASSIFIED
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