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agmarys_rgaggLit

The test cylinder, which had been designd to simulate one possible configuration

loading conditions plus a final loading to failure. The eight loading conditions,
near the aft lug of the TX-28 store, was statically tested to eight separate

five of which were 115 percent of design limit load, and three of which were 150
percent•of design limit load, produced no noticeable damage to the test article.
Near the end of testing, a modified version of one of the latter three conditions
was extended to 210 percent of design limit load without producing failure. The
loading condition which produced failure of the threads on the lug and in the
cylinder consisted of a vertical lug load (up) of 53,520 pounds (230 percent of

19641imit load) and a sway brace load of about 80,000 pounds (about 225 percent of
limit load). Maximum and minimum principal strain data was obtained at critical

,427-1 points on the cylinder.
Obiect of Test

This test was an exploratory test to determine the effect of various combinations
of radial and longitudinal loads on the strength of a cylindrical shell. TAECEIVED
should provide information on which types of loading are critical and on the
magnitude of loads which can safely be supported by the test article. 	

lvia 13 1959
peason for Test

ECOPD IKE
The test was performed in accordance with instructions from the 	 and
the Work Order Authorization dated June 27, 1955 from Division 1326.to Division
1612. Mr. A. C. Wilson from Division 1282 was consultant.

Function of Obiect Tested

The test article is a mockup of the TX-28 weapon case in the region of the aft
lug and contains a portion of the warhead. It is the structural element which
supports the aft lug and sway brace loads.

AR. S. A. ADORE - 1326
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No previous tests have been performed on this test article.

Setup for Test ,

The cylinder was held at one end by the mounting ring which in turn was bolted
to the vertical plate in the static jig. The method for applying the vertical,
horizontal, azCs inclined (sway brace loads is shown in Figs. 1, 2, and 3. The
light plastic inner liner shown in Figs. 1, 2, and 3 was removed befOre any
loads were applied at the suggestion of the consultant.

Following are the component parts of the test article:

Name of Component ,	Prawins Number

Spacer 	 SK(1326)49416
Nut, Lug 	 SK(1326)49417
BuShing, Lug 	 SK(1326)49418
Lug, Suspension 	 SK(134)49419
Ring, Mounting 	 41q1326/49420_,
Cylinder	 SIC (1326)49421
Test Cylinder 	 SK(1326)49422

The following equipment was used during the test:

4 - SR-4 Baldv4 n Strain Indicators, Serial NUmbers J-59191, J-59252,
J-59101, 199375.

1 - 7-1/2-ton Bladchawk ram and pump.
1 - 60-ton _ Simplexraxa and .

1 - 1-indh diameter pull rod; 100 inches long; sensitivity = 0.11
microindhes/indhAlounds

1 - 3/4-inch diameter pull rod; Serial No. 16, 40 inches long; ,
sensitivity = 0.186 microindheeindh/ipound.

1 - Load cell; 100,000pounds cap.p Serial No. 100-673; sensitivity =
0.0393 microinches/inch/pound.

1 - Load cell; 50,000 pounds cap.; Serial No. 1114; sensitivity = 0.081
microinehes/inchbound.u.,

1 - Load cell; 10,000,poundi cap.; Serial No. 658; sensitivity = .793
microinches/inch/pound.

1 - Sadie Automatic Data Processing System, Mbdel 34-11211.

The following instrumentation was used during the test:

Stresscoat No. 1207; sensitivity at time of test = 800 microinches
per inch.
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Stresscoat No. 1207 was applied to the outside of the cylinder and after about
24 hours the cylinder was mounted to the vertical plate in the static jig by
means of the mounting ring. The initial leading on the cylinder was 19.2 per-
cent of design limit load far Condition 1 shoOn in Table I. - This initial
loading consisted of 2,330 pounds (vertical upward). 3,000 pounds (horizontal)
outward from support, and 1,170 peunds on the away brace (inclineW20 0'Irom
vertical). After the initial loading, the test article was unloaded and in-
spected for Stresscoat cracks. This procedure was repeated several , tizesAwith
each succeeding load w being 1 2 tine's `the "previous` las ' uat^il a
was 69% design limit load of Condition:1 in Table I was reached.

Based upon the looation and direction. of the Stresscoat cracks and upon sugges-
tions by the Consultant, fourteen AR4.4.rosetteis were placed on the Cylind
at locatione-wherelarge. stresses-vould:beaikelytwoecur.-- - .locationatooti
theae rosettes a:-. shown on F10.-4 and 1.5. Note -that:the:
(Fig. 5) are diredtly,o0posite 'tho se
of the cylinder at'the.loaded -end; twos` dial .indicators
inside of the:cYlinderinr - ', ' ) 	actor"`

 a herliOntildiamil .
roUndnese along a Vertical

FollowinE is the aoluence' of .loading after ..00mpletion vof the',Stresscoat test.
References to,conditiOnnumbere, 	listed in Table
The.load pad with a &twister of 	 .
and the'lug Without a bdshiligidia . used fdr411 :44rtleal - lOadew

ilmo .
first - loads Were'ipPlfed aceordingto,Condition 2' in thokfolloWing

percentagee of, the' design liMitzleidit'288 .iH46, -63;2;;80;5,'97:4, =:and
115. The strain readings were tabulated by:the:Sadie - after each load
inerement ., in this condition and all subseqUent coaditiOns except the
loading which produced failure.

The loads were applied according.to
centages of 'the . design limit load:
w.h5t disoOntinued at 63.2 ,percent of
of the cOnsultant -4i7teiie o e
be near ,.the.yield iit.

Corditim23 in.the:101loming . per-
W-, 46 and 63.2. The loading
designjimit load ,,atethe muggettiOw ,t,
ins indicated

14 - AR-7-2 Rosettes; Res. = 120 ohms; G.F. = 1.85 ± 1%; cross sen-
sitivity = -0.01; Lot No. 232-11.

2 - Starrett dial indicators, graduated to 0.001 inch with a range
of 1.0 inch.

Procedure
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The loads were applied according to Condition 1 in the following per-
centages of the design limit load: 28.8, 46, 63.2, 80.5, and 97.7.
The loading was discontinued at 97.7 percent of design limit load at
the suggestion of the consultant as some of the strains indicated the
material was near the yield point.

(d) The load was applied according to Condition 4a in the following per-
centages of the design limit load: 28.8, 46, 63.2, 80.5, 97.7, and 115.

(e) The loads were applied according to Condition 3 in the following per--
centages of the design limit load: 28.8, 46, 63.2, 80.5, 97.7, and 115.
This loading was identical to that listed in paragraph (b), above, except
the loading was continued to 115 percent of the design limit load in the
latter case.

(f) The loads were applied according to Condition '1 using only one increment,
115 percent of design 	 load. The other increments of Condition 1
were applied as listed in paragraph (0), above.

(g) The loads were applied according to Conditions 4 and 8 in the following
percentages of design limit load: 28.8, 46, e3.2, 80.5, 97.7, 115,
132.5, and 150. Condition 4 and 8 are the same type of loading with
Condition 4 being 115 percent and Condition 8 being 150 pcment of the
design limit load. The amay,brace ,pad was erroneously loaded'to 57,300
nounds instead of the correct load of 53,500 pounds, this component of
load thereby was 160 percent of design limit load.

(h) The loads were applied according to Condition 7 in the following per-
centages of the design limit load: 105, 127.5, and 150. These repre-
sent closelY a linear extension of the loads in Condition 3 as listed
in paragraph (e), above.

The load* were applied according to Condition 5 in the following per-
centages of the design limit load: 105, 127.5, and 150. This loading
condition is quite similar to condition 1 as listed in paragraphs (c)
and (f), above.

The loads were applied according to Condition 7 in the following.per-
centages of design limit load: 150, 165, and 180.. At 180 percent of
design limit load, the sway brace pad slipped out due to excessive,
deflection of the cylinder. Thwloadinirwat -continUedwithait -a" sway
brace load. At 195:percent-of design limit load the cylinder had
flected to the extent'that excessive bending was being produced un the
horizontal pull bar-and the horiiontal.loadwas omitted from further
loading. The vertical load was applied to about 210 percent of design

(c)

(i)

(j)
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limit load at which value the vertical pull rod began to indicate its
stresses were beyond the proportional limit. No additional loads were
applied for this condition. All strain readings were discontinued at
180 percent of design limit load.

(k) The loads were applied according to Condition 8, up to about 230 per-
cent of design limit load with no instrumentation.

Results

The cylinder when loaded to failure with loads proportional to thoa: in Condi-
tion 8, failed when the vertical lug load reached 230 percent of design limit
load (53,520 pounds) and when the sway brace load reached about 225 percent
of design limit load (about 80,000 pounds). The threads on the lug (without
bushing) and the threads in the cylinder failed as shown on Figs. 6, 7, and 8.

The eight other loading conditioas produced no noticeable damage to the test
article. The maximum and minimum principal strains were computed from the
rosette readings for each loading condition and for each increment of load.
The greatest values of maximum and minimum principal strains for each loading
condition are shown in a summary in Table II. The greatest value of strain
during the test could not be measured since the strain went beyond the limit
of the gages which is about 10,000 microinches per inch. The gage measuring
the greatest strain failed between 127.5 and 150 percent of the design limit
load of Condition 7, which means the strain had exceeded 10,000 microlnches
per inch at this load increment.

The maximum and minimum principal strains for each loading condition and each
increment of load are shown in Tables III, IV, V, VI, VII, VIII, IX. The
results of the test are Shown in strains rather than stresses because many of
the strain readings indicate stresses beyond the proportional limit of the
steel. The steel cylinder is 4,140 steel (H.T. 140,000 - 160,000 psi) with
a yield point of about 125,000 psi.

The "out of roundness" of the cylinder at the loaded end along a horizontal
and a vertical diameter is shown in Table X for the various loading conditions .

The maximum measured change in the horizontal diameter was a decrease of
0.232 inches produced by 150 percent of design limit load, Condition 7. The
maximum measurod change in the vertical diameter was an increase of 0.400
inches produced by 150 percent of design limit load, Condition 7. No deflec-
tion measurements were taken for any loadings which extended beyond 150 per-
cent of design limit load. Load-deflection curves are Shown on Figs. 9, 10,
11, 12, 13, 14, and 15.

The Stresscoat cracks and designations which resulted from the loading of the
cylinder to 60 percent of Condition 1, are shown in Fig. 16. The lOads and

1111111111ft UNCLASSIFIED
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corresponding Stresscoat designations are shown in Table XI. No stresses
have been computed from the Stresscoat data since these markings were used
only for consideration in placing the strain gages.

laigusigna

It is concluded that the cylinder and lug as tested to 150% design limit load
have adequate strength for the eight loading conditions.

41
HARRY . WHEELER - 1612-2HARRY 
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3L~·J.:;J"\Y OF '!Hi:; ~H'::'l'::;;;7 1·:':~XI:·j~1-: h.ilJ :·:INn~i..iX H\:liCIPAL ST?iA!H~ FOR i:J.Cii COi.DITICN-
3T~\TI~' LUG Al;v 3riAY B!~(;E ::...c;.;; T~T CF TX-28 }:(.,CKtiP ti~IT

Percent of
Rosette Limit Load

Giving for Greatezt Prin~ioal Strain3
CC:1.li ticn Greutc~t t':easured }';ieroinchc§ ~er Inch

r~c • Strain' Strain !·Mi:rl".;m l/J.:'l i:T"llll Regarks
,

(~2,23,24) 115 5,474 -:..,030..L

2 (25,26,27) 115 3,414 -526

3 (22,23,24) 115 8,895 -1, 9~5

4 (22,23,24) 115 4,533 -503

4a (34,35,36) 1] 5 -2,971 323

5 (19,20,21 ) 150 '1:. 3,907 -1,919

6 Test article not loaded to this condition

7 (22,23,24) in excess of Gage went out between
10,~ 127.5 and 150%

8 (22,23,24) 150 6sloo -616

Plus indicates tensile strain and .:.'lin~s indicates compressive strain.

l/.a.xi.mum prinCipal strain 6.5 listed b. this t:lble is the largest n~merical value,
regardless of sign.

1".ini:num principal strain as listed in this table is the SlWlltlst nu:nerical '16.1uo)
reg~rdless or sign.

,.
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041.2

Rof. Sym: 1612 (:;4.1)
Project ~ic. ';}:-)l2

!,)?,FLC;CT:lO;·lS (ClT OF F.Ct;lJ);"~S) l:' C;iIl;D~ "T LOiJ)w ~.!..--:;)TATIC U:,j .tt.;'~tJ ~'';AY 3?";"C?; i.C,'\l:
Tl::ST O} TX-2e MGCKtJ-P tJ:iJT

1ilrecticn ~f

Deflecticn

(
~ ,

Deflection In Inches ~J

F~rcent of L1r.~t Load

Ccnditicn 1
- 001 \~)r:orizontal ')0"' -.'J01 -.001 -.002 -.ao~ .')0)· ... :003(2)Vertical 0 .00) .:)04 .J07 .009 -.004

Condition 6
Eorizontal • :)03 .003 .G04 .004 .006 .005 .~14

Vertic..<"tl .014 .:y.z 5 .035 ')' } .053 .~J -.012......
Conclit.lcj: 3

Horizontal -. )57 -.')77 -.':"'1t- -.121 -.147 -,17') -.052
Vertical •~183 .119 .15, .193 ~ ")1: .286 .062. ~",

Ccndition 8(3)Condition 4
Horizontal .')06 .0-;;4 .001 •:'104 -.ODl JOS -.017 -.012 ,~,-.
tlcrtical .')14 .027 .040 .::>44 .057 • ')70 .094 .'Yl3 -.004

Conditi9d 4A
Horizontal .:>41 .:>70 .':R4 .us .1.43 .170 .029
~lartical -.0)8 -. :>68 -.~5 -.119 -.148 -.182 -.027

~ ..L&aQ ..B...& ~ 97.7 ..lli.. ~ m..2 ..JjSL -L
Condition 5

.(4)Horizontal -.019 -.~3 -.')29
Vertical (5) .041 .0413 .057 _(4)

ConditioQ 6
Loading omitted at suggestion of con~~tant

Condition 7
Horizontal (5) -.155 - •.201 -.232 -.023
Vertical .~4J .311 .400 .140

:'~TES:

Plus deflection ir~i~~tes an increase in diameter and a minus deflection indicates a
decrease in diaceter.
The test article ~s loaded with other conditions in the time intervening bet~een 97.7 and
115 percent of licit load for Condition 1. Consequently, deflections for 115 percent do
net represent a cor.tinuaticn of preceding d€~l~ctions &nd have hean emitted from the
curves.
Condition 8 loads ~re proportional tc Condition 4 loads a~d Condition 3 is, theretore,
an Qxtension of Condition 4.
The deflection readings were inadv~rtent)y omitted after structure wus unloaded.
D~flection reaJin~3 ~ere omitted at suggestion ot consultant for lower increments aince
tnese loadings correspond closely to CondJtions 1 and 3.
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041.3

Ret. S;ym~ 1612 (241)
Project No. ~.;.:n2

STitESSCOAT DATA--SThTIC LUG AND SWAY aRACE LOAD TEST OF TX-28 MOCKUP UtUT

Load in ponMg Stresscoat
Horizontal Stres8coat Sena1t1v1ty

Percent of Vertical (outvard Svay Brace Designation Microinches
Limit Ipad (Up} from support) (Pow) on f;1.iure 16 Per Inoh

19.2 2330 3000 1170 1 800

23.0 2800 3600 1400 2 800

27.6 3360 4320 1680 3 800

:33.1 4040 5200 2020 4 800

39.g 4860 6240 2430 5 800

47.7 5830 7500 2920 6 800

57.4 7000 9000 3500 7 800

lfi.O 8400 10800 4200 8 800
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