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One TZ-28/X1 parachutec lug ring and aft case, DS(1224)79328, was loaded

to about 145,000 pounds with the simulated chute load pulling at 15 degrees
with respect to the longitudinal axis of the case. No damagc resulted to
the unit from this load. The limit load at the time of this portion of

the test was 107,500 pounds.

The second TX-28/X1 parachute lug ring and aft case, Dwg. No. DL-10021,

was loaded to 110,000 pounds with the load pulling at 15 degrees with res-
pect to the longitudinal axis of the case without failure. Vhen the angle
of the load was increased to 20 degrees, failure occurred at 106,000 pounds
by buckling of the case which in turn vas followed by rivet failure near
the mounted e:? of the case, The limit load at the time this portion of
the test was run was 80,000 pounds.,

ect esgt

The test was performed to determine the structural adequacy of the TX-28/X1
parachute lug ring and a.t case unit for a 15 degree pull (15 degree angle
of attach) when loaded to 137.5 per cent of design limit loed. Also, the
unit was to be tested to failure by increasing the angle of pull by 5 de-
gree increments beyond 15 degrees, The design limit load at the time of
testing the first upit was 107,500 pounds. However, when the second univ
was tested, the design limit load had decreased to 80,000 pounds due to
reconsideration of aerodynamic forces.

Peagon fce Test

The test was performed as a result of the Work Order Authorizaticn dated
March 7, 1957 from Division 1224 to Division 1612,

Function of Gblect Tested UNCILASSIFIED

The oft case of the TX-28 contains the parachute and transmits to the weapon
the loads induced by the parachute when it is deployed. ,
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Summary of Past Tests

Numerous tests have been run on the TX-28 and its components. However,

no previous static tests have been run in which the parachute loads were
applied to the aft case. A previous static test was performed on a couple
of parachute lugs, the results of which are given in the report, Static
Test of TX-28 Parachute Iug, dated June 13, 1957, TM-577, Ref, Sym: 1612
(519), from DiVision 1612 to Division 1224. Following is the "Summary of
Results" from that test:

"Two TX~28 lug aand clevis assemblies were tested to destruction.
In the first test the clevis failed in tension at the pin hole
when subjected to a load of 137.5 per cent limit load (13,750
pounds). A heavier clevis was substituted for the second test
and the lug failed in tension at the pin hole at a load of 159
per cent limit load (15,900 pounds)".

The lugs used in the current tests are very similar but not identical to
the second clevis or lug tested in the above "Summary of Results",

Setup for Test

The setup for the test is shown in Figs. 1 and 2,

The drawing number for the first case was DS(1224)79328 and the drawing
nuwber for the second case was DL-10021.

Following is a description of the materials in the two cases: The first
cas: had a 1/8-inch outer skin and 1/16-inch inner skin of 24S-T36 aluminum.
The aluminum rings at both the mounted end and open end of the case was
1/5-T6. The steel ring at the mounted end was 4130 steei (H.T., 125,000 -
145,000 psi). In the second case the inner and outer skins were 1/l6é-inch
aluminum (61S-Té). The aluminum rings at each end of the case was also
61S-Té, The steel ring at the mounted end was 4130 steel (H.T. 125,000 -
145,000 psi).

The following equipment was used:

1 - Paytheon hydraulic cylinder, 400,000 pounds capacity

1 - Two-inch calibrated pull bar No, 7

8 - One-inch calibrated pull bars, Serial Nos. 2, 3, 4, 5, 6,
8, 9, and 10,

1 -~ Pairchild strain indicator, Model 101-C-2.

1 - Sadic automatic data processing system, Model 34-112 Ml
Baldwin Southwark testing machine, 5000-pounds capacity.
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The following instrumentation was used:

5 - Starrett dial indicators, graduated to .00l inch with a
maximum range of 1.0 inch
28 - Type A-7 strain gages, six of which were used in two rosettes,
Res. 120 ohms
10 - Type 4X-7 strain gages, G.F. = 1,86 + 2%, Res. = 120 ohms
Stresscoat No., 1206, sensitivity at tiune of test was 800 to 850
microinchcs per inch,

oce e

The first TX-23/X1 aft case, DS(1224)793238, was Stresscoated with Stress-
coat Wo. 1206 and mounted in ihe static jig as shown in Figs, 1 and 2.
The load was applied in a direction making an angle of 15 degrees with
the longitudinal axis of the case. The load was applied in increments
from 20,000 pounds to 125,000 pounds with each load being 1.2 times the
preceding load. After each increment, the load was released to zero and
the areas of Stresscoat cracks were marked. The eight shroud lines be-
tween the unit and the intermediate jig fixture were kept approximately
equally loaded during this test and all subsequent tests of the unit by
adjusting the tension in each shroud line as required before loading to
the next increment,

After the Stresscoat test was completed, 25 strain gages were mounted,
consisting of 19 uniaxial gages and 2 rosettes. The unit was again mounted
in the static jig as shown in Fig. 1 and loaded in increments of 10,000
pounds to a load of about 145,000 pounds.

Strain readings were taken at each increment of load. At a load of 145,000
pcunds, Jjig failure prohibited additional loading.

The second TX-28/X1 aft case, DL-10021, was Stresscoated with Stresscuat
No. 1206 and mounted in the static jig as shown in Figs. 1 and 2. The

load was applied in a direction making an angle of 15 degrees with the
longitudinel axis of the case. The load was applied in increments from
20,000 pounds to 41,500 pounds with each load being 1.2 times the preceding
load. After each increment, the locad was released to zero and the areas

of Stresscoat cracks were marked,

Ten biarial strain gages and three uniaxial strain gages were mounted to
this second case and the unit was again setup in the static jig as shown
in Figs. 1 and 2, The unit was loaded in increments to a load of 110,000
pounds, pulling at an angle of 15 degrees from the longitudinal axis of

the test unit. Strain readings were taken at the 23 strain gages and
deflection readings were taken at the two dial indicators after each in-
crement of load. In addition, as the test progressed, the load was dropped
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to 10 per cent of limit load after each increment of load and deflection
readings were taken at this 10 per cent load. The tension on shroud
lines was equalized each time when the load was released to 10 per cent
of limit load.

A five-degree shim was inserted on the static jig mounting plate so that
the outer end of the test unit was tilted downward five degrees from the
preceding test., With the same setup for the hydraulic ram and pull rods

as used previously, the direction of the load made an angle of 20 degreces
with the longitudinal axis of the unit. The unit was then loaded in in-
crements to about 106,000 pounds at which load failure prohibited addi-
tional loading. Strain readings at 23 strain gages and deflection readings
at five dial indicators were taken at the increments of load. As in the
previous test, the load was dropped to 10 per cent of limit load after

each increment of load for equalizing the tension in *the eight shroud lines.
At this 10 per cent load, deflection readings were taken at the dial indi-
cators for a portion of the test.

Regults

The Stresscoat test on the first TX-28/X1 aft case, DS(1224)79328, produced
the areas of Stresscoat cracks shown on Figs., 3 thru 6 vwhen loaded to a
maximum of 125,000 pounds. Table I shows the loads producing the Stress-
coat cracks on the above figures and the sensitivity of the Stresscoat.

The first unit when loaded to about 145,000 pounds at a 1l5-degree pull
failed the adapter plate between the test unit and the static jig. How-
ever, the TX-28/X1 case did not fail from this test. This load corresponds
to 135 per cent of limit load based on the limit load of 107,500 pounds
applicable at the time of this test. However, tased on the limit load of
§3,000 pounds used and the second case, the load of 145,000 pounds would
be 182 per cent of the design limit load. The strain readings from the
25 strain gages and the computed stresses for the two rosettes are shown
on Table II, The maximum computed stress was 3,200 psi (compression) at
rosette (20, 21, 22) on 245-T36 aluminum. The locations of the strain
gages are shown on Figs, 7 thru 12,

The Stresscoat test on the second TX-28/X1 case (DL-10021) produced the
areas of Stresscoat cracks shown on Fi.sg, 13 thru 15 when lcaded to a max-
imur of 41,500 pounds at an angle of 15 degrees with the longitudinal axis
of case. Table 1II shows the loads prouucing the Stresscoat cracks on the
preceding three figures.

The second uait when loaded to 110,000 pounds (137.5 per cent of a limit
load of 80,000 pounds) with the load making an angle of 15 degrees with
the longitudinal axi= did not result in any damage to the unit. The
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strain resdings and the computed principal stresses arc shown on Table IV.
The stresses at gages (3, 4) reached the yield stress of 615-Té aluminum
(35,000 psi) at a load of 64,000 pounds (3C per cent limit lcad). The
moximum stress on the steel ring was about 78,000 psi at gages (20, 21)

at a load of 110,000 pounds. The stresses are computed on the assumption
that the biaxial gages are oriented in the direction of the principal
stresses. The location of the 23 strain goges are shown on Figs., 16 thru
19. The deflection readings at the two dial indicators are shown on Table
V. Dial indicators 1 snd 2 measurc the vertical movement of the bottom of
the case with respect to the floor at the mounted end and open end, res-
pectively., The location of these two dial indicators is shown on a sub-
sequent photograph.

When loaded with a 20-degree pull, the unit failed at -~ load of 106,000
pounds which is about 133 per cent of limit load based on a limit load of
80,000 pounds. The initial failure was the buckling of the skin of the
case which was followed by the sheering of the rivets near the mounted end.
The unit after failure is shown in Figs, 20 thru 23. Table VI shows the
strain readings and the computed principal stresses. The computed stress
on the aluminum ring (615-T6) reached the yield point of 61S-T6 (35,000
psi) at about 50 per cent of limit load (gages 3, 4). The maximum com-
puted stress in the steel ring (4130) was about 95,000 psi at 133 per cent
of limit load (gages 20, 21). The strain gages are the same as used in
the preceding test and are shown on Figs, 16 thru 19. The deflection
roadings for dial indicators 1 thru 5 is shown on Table V. The location
of dial indicators 1 and 2 is the same for both the 15-degree and 20-
degree pull.,

After the test was completed, fourteen tensile specimens were cut from the
unit at the Locations shown in Figs, 16 and 17, These tensile specimens
were pulled to failure in the Baidwin-Southwark testing machine with the
results shown in Table VII,

The properties of the exterior and interior skins shiown on Table VII indi-
cate that this part of the structure is 61S-T6 which has an ultimate stress
of 42,000 psi and a yield stress of 35,000 psi. The properties of the ring
near the mounted end of the case shown on Table VII indicates that this
part of the structure has a yield stress of about 43,000 psi ard an uwlti-
mate atress of about 47,000 psi, This part is supposed to be 61S-T6,
However, these values ere somewhat above the minimum values of 61S-T6,

The four tensile specimens from the ring at the open end of the case gave
an average ultimate stress of 41,300 prl and an average yield stress of
39,100 psi. This corresponds to 615-T6 aluminum except the yield stress

is somewhat higher than the minimum yield stress for 61S-T6,

- UNCLASSIFIED




R CUNNSENMENR 0
UNCLASSIFIED o

tr. W. J. Denison - 1224 Project o, Tii-548

Conclusions

It is conclucded that the second unit had adequate strength {or the 15-
degree pull tased on 137.5 per cent of & design limit locd of 30,000
pounds. The first case has sufficient strength for at least 122 per cent
of a limit lozd of 83,000 pounds when pulling at 15 degrees.

A // .
H. P. W}&,ELEP - 1612-2

s //7,
Lt S, , y ~
Approved by: /,///,é, s 2oy

PAUL H. ADAMS -~ 1612

HPYW:1612-2:as

Copy to:
I+ A, Gardner, 1610
D, M. Bruce, 1242
~.C. L. Gomel, 5523
MR. ¥. Smeltzer, Central Record File Section, 7221-3
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132, 10 4330 =73 +I:/.’{0 -"'lf:" .
143,700 : © 41490 459 -
Sages 1 thru & nnd jic, 13 ave mounted on 145-T6 aluminua. §
Jages ', 13, anc &3 taru 27 are mouated on 24S-736 ' S
Jeyes 11 tru 1. are sounted on 4139 steel (E.T. 125,200 - 145,70 i),
3 : 5 e

: A ' ) ¥

Tu = ximum priacigal strecs (laric cetrale ralves),

Sv = ::‘Lnirau;in principal stress {speilast algebraic welues).
By i

W
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TABLE ITI |

STRESSCOAT DATA (SECOWD CASE, DWG. HCs DL—10021) — STATI” TEST CF
TX-23/X1 AFT CXSF PARACHU"L LUG:RING?: o owsie SR .

. Stresscoat e
Load Sensitivity S - :
in : in ' : - Stresscoat Designaticns
20,200 830
22L,000 o - s 8000 e

28,800 . 800

: 34,600 ‘ 800
’ 41,500 800

e 1 S W PR T At

f}i" r'"".r»




Fef, Syms .

1612 (436)

Froject dNo. TH-S4E
TARIZ TV
. . e ey LI (AT qmam WET € T30 A1 ART 0433 FALACHUTE LG RIuo
AL THAD Aol COVEUTEL YRILGIPAL ST [SE0CGD GASE) —- STATIC TH3T CF TU-20/X1 AFT 0a33 PALLACHUTE LG Rida
b Ahe Pollowip: Gasgs - “orginshes ger Inch . ~
2= 32 il 1 =33 VRN S L A ir SR S 22 = PRI

22 ~£5 -11
1y S ~53
LD mdan Al
[=Ee] - T
W By

VY e ]
B0 IRV R 3
DALY =L 3
Lta2 =520 pis]
2430 =572 =22
LEF) SR3Y LN

Teo~ic

[V
P
1

et

AR I S
129 -3
1 -0
165 ~£2
112 =13
i -7

o

v
Ted
v,
payaes
132
132
<30
52
210
3L
.

SRS
wr h et &

N ¥
s ipel Strespey ~ sl
1 oAl . 5 = & 3 — 1 %
in -0 ) .- & ) - 1 k= l’
in RG-SR : .
fowva JONU 2SS PO USR-S e S 214 i .

W 3430

7

=219
R B

30 FE TR , - TA (R
a8 D 140637 1330 12490
% 337 1813090 1970 17530 )
5" .

; a1 2
SEo s 24739
26770

2320

30850
3040
34020
34852

Jtregaes nelow this linc sre akove Y.F.

Yy

tara 17 are wcuntad on £15-T% alvai-un. S S
turu 23 sre motated on A1 steel (LTITLE5, 030 - 145,30 pel) o
at niaxlal puges arve comuted on assuartioa <hal grges are orieute

Gages 1
Guges 1
Stres:a

; .diruc’cion of pr.{nci?&l}':tq

. Su = miximus rrisclpal stress {largeat algﬁbrqic;vuhw?;
Sv =

nindzum poinefpal stress (sanilest algebruic v lue).

UNCLASSIFIED

(o3

223733
<2323
-36750
) ~3995u
3 =54
41220

~568(0

PRL R

L

2 52590
R NN

~1112

~L7842:

320

07D

~120
~12250.
~128e2
SLIELD

e
-<1832

3 24529

IR

-3171C

=3514)
~332 7D
-5

~44330
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4;‘ ;; A H*

' TABLE V
DEFLECTION READINGS {SECCivD CADE, DL-12021) -- STATIC TEST OF TX-28/X1 AFT

Por Cent ) Deflections 1n Inchga__v D
of 15° Pull 20° pull

Lpitleed A —2— | —1- 2. ._;1_.d,m?_,4._ __5__

ey

10 0 013 § =00 051 -

29 -.003 057 | =.0C3 103 <040 ».117 036

10 ‘ - -— f =002 .75 012

30 -.002 29 004 65 0 WO77

10 S -- - .C06 W095 Ko VA
40 So0020 .033 240 ==

10 .203 .032 136
80 .. ... «C06 6062 e 3Lhy

10 .. .006 .,058  FL165

£0 ) & T8 LW363
10 W01 o SLon o W1600
7002l W092 k33
o A = SR
.80 .. .030
220 a0
S50 T WOk

B Ko LI Ta ) VA
1900 - EEN O VA S
20 . W037 o
10 0 J05h
10 e BhR
120 0 0 W08 e
S0 WC4BL A
C1300 0 O
10 L0830
137,50 WJT5 o
10 © .06

All dial indicaters sre supported on tne floor.

_A plus deflection for dial indicators 1, 2, and 4 indicates a vertical move-

ment upward.

A p]us dc’loction for dial indicators 3 and 5 1ndicates a mo?bmcnt;tgwa:d

dlngs dlsccntiﬁued on 20° cull at ahout lQO‘prfJpént,acsighfiimiﬁfiééd.,f}jff




sym: 3€12 (48
frofect Mo, T .-.,1,1

Yef.

-2
-

TABII VI

o Gt T2 /42 AFT SALE YA ACHLTE LU FIUG

i.n2

Ty Adl TUMENTID FRLLCIPAL STF w3565 (22° FULL) (OROTL GASE) - STaATIC TLOT

PR NTS IR 1 TS V-5 RS

D 3D ~1162 339
-1321 .{“’/7 QA IRV 8 RN cany 25) T B43 “10 0 220

2110 -138 M

~1233

Iead : ’ =
in ) Strnin Boadinwe ot the fellowipns Grreg = Viercigohes por Ioch :
Foonds - - € s -8 2 =10 1. oA =an . . _af=a6l AL _Zi=2a.
3,50 186 -131 204 0 =5) 334 -3¢ -~ 2D -4 <1 -az -2 g2
".(*.,?‘)O 12 =230 €20 =152 21 ~£5 o B AR £ -39 -5) ~213 23
24,200 1242 bk Iy =230 230 1) 17 -1} 150 =i -17 235 o)
. PSS 1652 A1 13 g2y ar2d 3 13 80 mn . -9 -430
43,70 230 -0 1710 i N 100 <51 . 330 =AY T £29 1™
.- )o) 2332 ~36) ) ?2) 1920 640 00 Y L0 =7 1 =75 17
‘,é 273 PR VS T 0 U TS B 11s B 759 33 1) L0 BESE's B S0} ~3730 el
£, }3’) onmnm 1137 3752 =115 . 320 23 1) ‘:3) -113 112 ~1332 pReas ]
;;"_}"C FAD] -124) LY S122) 310 P
1239

‘?' “)‘ M =3 S14E) 3930 ; 630 <1750 1980 5G9 Z9) 93 =133 33 -

. L 240 130 LT 123 90E =4323 020 1450 462
?( L3532 A I 2 S BUD RS teg) 1420 £83) SLEaD 32907 T=73) <1160 117D 00 31Y 0 100 =173 38D 5 W2 SIS s L L L 52 -1610 5,0
194,80 L8T 262  -lf LAY <1510 AYM 108D 3530 7Ty -1 1330 3 ATy 113 <130 91 -150 =110 =M PR ) AED
174,320 init € st ihls ioac. : i ’ T i : : i .

J Lo readings tiken altoT failure. .

1 Stresses - pal

: Lo b . -23
RN -1 N\ S R RS TR R U 2v 3 ,3"-

-177) 2050
21440 6500
(LT 167
—1"L"

: alumingr,
Y bt ,(H."l‘- :

Yoo w.d—n rr"v'lpm. s{rcss f] argest a
= rintmn, yrt-.:cipal, sirvess- \,,m“:.csu algetrsl

L et AR



“Ref. Sym: 162 (486)
Projcct No, TM=648

TABLE VII

PEGULTS FROM PULLING TENSILE SPECDMENS TC FAILUPL -~ STATIC T
TX-23/X1 AFT CASE PAFACHUTE LUG RING ™7+ o

,

Specimen Cress Area Loud

o, Section S In.  (abs.)

1 - W064 % W50 20320 13607

2 ‘ D64 x SR 1395

3 0064 x 43T 2313 1330
Averags S ,

1 .06 % 98 O3 500
2 O7L ¥ W98 WO354 1490
" s :"‘97‘,,,,. m.90353fm-h>;vn. " 6

' Average '

R

'4{Averégé§ﬂ-”

JA26 x 502 ,0633 REES
.129 x .573 D649 2760
130 x 502 L0653 26807
4 123 x 500 0 LDE4D 2655
Average ' ' ' o
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