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Re: Static Test of TX-15 Afterbody

Sumre.ry of Results

The afterbody of the TX-15 was mounted to simulate its attachmsnt to
the forward essembly of the weapon, and three conditions of simulated
parachute drag loads were applied.

With the resultant of the twelve fitting (shroud line) loads acting at

25 degrees from the longitudinal axis of the afterbody, & Stresscoat
enalysis was conducted to determine points of meximum strain. Then
fitting loads were increased to maximum value of 3320 pounds per fitting
(design ultimate), no apparent yielding had occurred. Only minor Stress-
coat crack patterns were observed, and no further strain measurement

wes made. Maximum stress wes estinmated from Stresscoat data to be
21,000 psi; and this occurred in the aft fittings.

When the misalignment between the resultant of the fitting loads and
the afterbody axis was altered to 8 degrees a second Stresscoat analysis
was performed. In this orientation, fitting loads <vere increaszed
incrementally to & meximum value of 5280 pounds per fitting (design ‘
ultimate). Maximum stress in this condition was estimated from the |
Stresscoat data to be 21,000 psi; and this occurred in the aft fittings. ;
Maximum skin stress was estimsted at 8,500 psi. Again, since no yield-

ing was observed, no further instrumentation was employed.

The third condition of loading was such that the resultant of the fitting
loads snd the efterbody axis were collinear. In this aspect, the maximum
load per fitting was 5220 pounds (design ultimate). Simultaneously

with the loads reaching this maxirmm value, failure occurred in the cap
screw inserts which partly form the attachment of the parachute can to
the afterbody case.

Ob ject of Test

This test was conducted to determine the structural adequacy of the TX-15
afterbody under static loads similating loading encountered in a parachute-
retarded drop. Further, it was desired to obtain information concerning
stress distribution and an estimate of maximum stress developed.
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Reason for Test

‘A

This test was conducted in accordance with “Jork Order Authorization
dated November 25, 19535 from Mr. R. L. Brin, 1241, to Mr. T. B. iorse,
1610, as elaborated in & memorandum Ref. Sym: 1240-(1490), dated
February 3, 1954 from Mr. E. H. Draper, 1240, to Mr. T. B. Morse, 1610,
At the request of ths consultant the testing of TX-156 fins wes omitted,

Function of Object Tested

The TX-15 afterbody, in addition to psrfcorming the usual fumctioans,
contains and supports a parachute used to retard the descent of the
weapon.

Setup for Test

Figures 1 through 4 show the test setup when the resultent of the fitting
loads and the afterbody axis misalign by 25 degrees. Figure 5 shows the
setup for the 8 degree misalignment. Figure ¢ ies a schematic drawing

of the three setups. It is to be noted that the position of the load
ring was selected on the basis of 17 dezree shroud line angles when the
afterbody axis and the rosultant of fitting loads were coliinear,

%
Test Gomponents:

TX-~15 Afterbody: Drawing No. 121686
Test Equipment:

Staetic Test Jig, and FixbBures

Denison Hydraulic Consosle, 3000 psi capecity

Hydraulic Cylinder, Miller; 12 inch stroke, 6 inch bors
Pull rods; calibrated, 3/4 inch diameter ‘
Pull bars; caliorated, 2 inch diarster

Test Instrumentations

Streascoat kit with laoquer No. 1207 and 1208
Baldwin strain indicators, Type L, Serial Nos, J92499 and J59252

Procedure

The TX~15 afterbody was cleened, Stresgcoated with lacquer No. 1207, and
mounted in the static test jig so as to apply fitting loads, the resulss
tant of which formed an sngle of 25 degrees with the longitudinal axis
cf the afterbody (see Figs. 1 and 2). Initislly, it was intended to
cerry loading to design yield load.(2565 pounds per fitting) and then
install SR-4 strain geages to dstermine strains at points of probablae
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yield. However, during the test it became apparent thet no significant
strains had occurred at the design yield load, and it was decided, in
conjunction with the consultant; to continue loading to the design
ultimate load (3320 pounds per fitting) with no additional instrumentation.

The static jig was modified so as to change the misalignment angle to

8 degrees {(see Fig. 5) and the afterbody was Stresscoated with lacquer

No. 1206. The test was repeated, an'! for the same reasons given above,
loading was carried to the design ultimate load (5280 pounds per fitting).

The svatic jig was modified so as to produce shroud line angles of 17
degrees, and collinearity of fitting load resultant and afterbody axis.
In this third condition of testing, loading was applied t~ the design
ultimate load (5230 pounds per fitting).

Results

Misalignment of 25 Degrees Between Fitting load Resultant and Afterbody
Axis

loads were approximately equalized on all twelve parachute fittings, and
increased in increments up to the design ultimate load (3320 pounds per
fitting). No yielding wus observed. Stresscoat crack patterns occurred
with a threshold sensitivity of 0.0008 inches/inch. Figures 7 through 10
show the crack patterns developed during this test, and Table I relsates
load to pattern number. Maximam stress was estimated from this Str:ss-
coat data to be 21,000 psi, and this occurred in the aft fittings.
Patterns Nos. 1 and 2 were disregarded in estimating this stress because
these cracks exhibited little or no growth under subsequent load incre-
ments. No Stresscoat cracks were observed in the afterbody case itself.

Table II shows individual pull-red loads. It will be noted that the
variation in load between individual pull-rods at a particular load

level was in the order of 20 percent. This disparity was accepted because
the excessive time that would be required to equalize the loads in all
rods was thought to be detrimental to the Strezsccat.

In this test, the interior of the afterbody was Stresscoated and examined
after the completion of the test. No crack patterns were observed, and
this practice was discontinued for the subsequent test.

Misalignment of 8 Degrees Between Fitting load Resultant and Afterbody Axis

Stresscoat crack patterns for the test involving misalignment of 8 degrees
are shown in Figs. 11 through 17, and the pattern numbers are explained
in Teble III. Threshold sensitivity was 0,0007 inches/inch. No yield-
ing was apparent at maximum load (6280 pounds per fitting). Maximun
stress was estimated from the Stresscoat data to be 21,000 psi and again
occurred in the aft fittings. In this aspsot of loading, skin stresses
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were developed in the crder of 8,500 psi. Once again, because of lack
of growth under subsequent loads, crack patterns Nos. 1 and 2 were dis-
regarded.

Table IV shows individual pull-rod loads. Again it is noted that inequality
at the hizsh load levels was about 20 percent compared to the 10 percent
whion was sgpecified,

Resultant of Fitting lLoads Collinear with Afterbody Axis

All shroud lines made angles of 17 degrees with the afterbody axis, thus
meking the resultant of the fitting loads collinear with the afterbody
axis. loading was applied uwp to 5230 pounds per fitting. 3Iimltaneously
with the attainment of maximum load, failure ocourred in the cap screw
inserts (see Figs. 18, 19 and 20). These inserts are threaded into the
afterbody case and receive the cap screws which secure the parachute can
to the case. Failure was sudden and all twelve inserts failed.

Table V shows individuel pull-rod loads, and it will be seen that
variation in individual pull-rod loads was controlled within desirable
limits.

Conclusions and Recommendations

The TX-15 afterbody is structurally adequate to withstand the specified
loads. Failure at desizn ultimate load in the third (collinear) condi-
tion of loading may have been due to the previocus sngular loading of
the afterbody. However, to provide a larger margin of safety, it is
suggested that the cap screws which hold the parachute can to the after-
body case be made long enough to fully utilize the threaded length of
the cap screw inserts. It will be noticed (see Figs. 13 and 19) that -
all inserts failed at ths end of the ocap screw. :

I\J/\,; _-.&" LI‘ \ At ’
NBIL H. TRINER - 1612-2
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Approved by: /,;?/%//Lf//(/ /%{x--/
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FIGURE 2. GENERLL TEST SETUF, 25 DEGREE NISALIGMNENT. STATIC TEST CF
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Figure 3. GENCRAL TEST SETUF, 25 DEGREE MISALIGNVENT. STATIC TE%T OoF
™-15 AFTERBCDY. REF.SYM. 1612(162)
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FlGURE 4. C(;r\‘NECTE%E' CF FULL=RCDS ANL T ULL=R,AR TO LCAD RING. STATIC |
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Froure 7. TYEIGAL STRELLCCAT CRACK FoTTERNS LT fATACHUTE FITTINGS /D
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Floure 2. TYHICAL STRES COAT CRACK o 0TEPNS ON FARACHUTE FITTINGS . NU
FARACHUTE C/AN3 25 DEGREL NISAL LGN CNT. UTATIC TLLT CF TA-15
ATTERBRCDY, » - . REF oYM, 1612(16.)
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: Floure 9. STRELSCCAT CRACK PATTERNS ON LOT
2 FORAARD FORTION; 25 DEGREE NISAL
: AFTERR(DY .
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TOM AND SIDE CF AFTERBUDY

[GNVENT . STATIC TEST OF TX=15
REF.oYM. 1612(162)
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Figure 10, ST“[CFCCAT CRACK FATTERNS ON BCTTOM AND SIDE CF AFTERDBODY
O“T\Oh 25 DEGREE NMISAL IGNNVENT . STATIC TEST CF
REF o SYM, 1612(162)
PROJECT NO. 1IN |74
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14, STRESSCCAT CRACK FATTERNS CN SIDE PARACHUTE FITTINGS AND
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Fioure 15, STRESSCCAT CRACK FATTERNS CN TOF FARACHUTE FITTINGS /AND PAPACHUTE
CAN; 8 DEGREE NISALIGNMVENT. STATIC TEST CF TX-15 AFTERBCD
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STRELSCCAT CRACK FATTERNS (N BCTTON AND SIDE CF AFTERPCDY
CASE; 8 D xPEE MISAL IGNNVENT . STATIC TEST OF TX-15 AFTERBODY.
REF.SYM. 1612(162)

PROJECT NO, TV 194

30¥/ UNCLASQIFIED




FiGure

7.

STRESS

CASE; 9

~CAT CRACK FATTERNS ON BOTTOMN AND S| IDE CF AFTEPPfDY

UE@REE MISALIGMVENT . STATIC TEST OF TX~-15 AFTERRCDY
REF.SYM. 1612(162)

PRCJFCT NG, " 194

"s3e%e UNCLASSIFIED




Ficure 18, VIEN OF TYFICAL INSERT FAILLURE. STATIC TEST CF TX-15
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Fieure 19, VIEN CF TYFICAL INSERT FAILURE. STATIC TEST OF TX-15

AFTERBCDY., REF.SYM, 1612 I62)
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Fieure 20, VIEN OF FAILURE; NO NMISALIGMVENT. STATIC TEST CF TX-15

AFTERBODY. e e REF. SYM. 1612(162
#8310 PROJECT NO. TM l94>'
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TABLE X
RBLATION BRT¥-EN LOAD ANDT STRESSCOAT CRACK PATT RN NUM3ZHS
STATIC TBST OF TX<1l5 AFT=2B0DY (25 NEGRSR MISALIGNMXNT)
Average Load per Fitting Crack Patterns Apparznt Stress {(pai)e#
Q 0 0
510 1xxe
830 2% ’
1270 3 ' 8,000
1640 4 10,300
2000 5 12,600
2400 6 15,150
2640 7 16,600
3060 8 13,300
3320 9 21,000

* Threshold sensitivitys 0.0008 inches/inoh
*»c 54 = Re, where E = 10 x 106 psi, ® = 8 x lS“in/in; Sy = 8000 psi
P2
Sas ~ 31 Sy, whers Py = 1270 pounds, P, is the load ocauciag stroaes 82

*v» Disregerded becauss oatterns falled to grow under increasing load
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RELATION BUTRN 24D AT STRENSCCAT CRACK PATT-RN WiIKHSRS
STATIC TRST OF [X=14L APTIRBGDY (8 DM3R®E WISALIGNMENT)

Averags loal per Fitting Crack Pattesrns Avparent Strospew
(1>) {(psi)
550 1nex
1200 Damk
1800 3 7,000
2420 4 2,400
3000 S 11,75C
3870 6 14,320C
4440 : 7 17, 140
5230 8 20,600

* Threchwld sensitivity = 0.0067 iaches/inoh

»* S) = Ze, whers B = 10 x 10" psi, 8 = 7 x 167 in/in; §) = 7XO psi

So » %% Sl' where Py =~ 1800 pounds, ¥, is the lond causing siress Sp

*x% Disregnarded becausc patterns failed to grow ucdsr incresasing load
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TABLE IV
PJLL-RCD LOADS STATIC TEST OF TX-15 AFTZRBODY
(8-DFEGREE MISALIGNMENT)
Averags

Load (1b) 1 2 3 4 5 6 7 8 9 1G 11 12
550 550 490 330 440 330 520 61C §50 9303 KO0 560 550
1200 1200 1200 980 1310 1010 1360 1179 1312 1350 1230 131C 1200
1800 1800 1800 1610 1820 1580 1850 1800 1960 1850 1616 1250 1760
2420 2450 2370 2370 237G 2080 2560 2420 2620 2700 2420 2370 2450
3000 3100 2920 2510 3100 2510 2540 3210 2940 3380 321C 3000 2970
3680 3600 3540 3540 3620 3540 4080 3440 3980 4050 3610 3540 3480
4440 4400 43606 4080 4420 4140 4360 4660 4740 4740 474C 4220 4200
5280 5340 5180 4800 5290 5230 5180 5340 571G 5610 5780 421G 4960
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Ref. Sym: 1612-(162)
TH-)94
TABLE V
PULL-RCD LOADS STATIC TEST OF TX-15 AFTFRBODY
(ZFRO MISALIG!MMENT)
Averago
1oad (1b) 1 2 3 4 5 6 7 8 9 10 11 12
1000 980 1200 900 969 850 900 1016 101C 101C 950 850 1010
3500 3710 3270 3440 3380 3160 3220 3540 3656 3460. 3570 341C 3650
5230% (Failure at 5230 1b.) A ,
' . ~
O

« In thie run, loading was controlled by the Resultant in addition to the individual puil-rods. Hwones,
determination of load at failure was possibla.
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