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MR. W. J, DENISON - 122/
Attn: Mr., H, M, Jones - 1224-2

Re: Static Tests of TX-28-X1 Rear Subassembly

Summary of R< -ylts

Static tests on the TX-28:X1 Rear Subassembly yieslded the following
results:

1. Pin joint separation in the final design cases occurred at less than
2,G30 pounds axial pull on the small parachute lugs.

2. The rear lug and lug stop withstood a proof load of 8,000 pounds
(240 per cent design limit) with no indication of yielding or;failure.

3. A vertical load of 425 pounds (180 per cent design limit) applied to
the small parachute cone resulted in negligible permanent displacement,

Bhat et SR a0 e o

Le B vertical load of 221C pounds (150 per cent design limit) applied to
the MC-926 case resulited in 0,088 inch maximum permanent displacement.

o
I
B

5. Fin failure occurred at a simulated air load of 1860 pounds (262 per
cent design limit) applied evenly over the fin surface, - ‘ '

6. Pin joint separation|occurred at 2,170 pounds pull at an angle of 12
degrees with the case axis, ’

7. Bach small parachute|lug withstood 12,000 pounds load (240 per cent ‘L‘“‘i‘\::."_‘;:’;)
' design limit) with no indication of yielding or failure., ~

0 -
8. Wnen loaded by the rear lugs, the rear case section failed at 27,36d 2 4 i
pounds (137 per cent| design limit), The lugs and lug stops repained
undamaged. Tl g

a, -

» :
“-‘! ce,
LRI

G. A simulated main parachute load of 80,000 pounds at an angle of 20
degrees to the case pxis produced a maximum principal stress of
52,030 psi in the reFx ring of the forward case section. The case
section failel at 82,580 pounds pull apnlied at a 20-degree angle.
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Ohject of Test

0cT 2 71958
Ref, Sym: 1612 (809)
- Project No. Ti1-853

The object of the tests was to determine the structural adequacy of the

T¥-28-YX1 Rear Subassembly

{ The following tests were performed:

No, 1 - Pin joint sepgration by axial load.

No, 2 - Proof test of
(240 per cent

rear lug and lug stop to 8,000 pounds
design 1limit).

No. 3 - Vertical load|of 425 pounds (180 per cent design limit)
on small parachute cone.

No, 4 - Vertical load|of 2210 pounds (150 per cent design limit)

~ on main parachute case.

Yo, 5 - Simulated air|losd on fins to failure,.

No. 6 - Pin joint sephiration by a lecad applied al an angle of
12 degrees to| the case axis,

No. 7 - Test to failure of small parachute lugs.

No, 8 - Test to failure of rear lug and lug stop installed in
MC-926 case.

No, 9 - Simulated main parachute load of 20,000 pounds applied

at 15-degree
to failure wi

Test No. 1 was performed
all performed on the same

Reason for Tes:

Division 1224 to Divisio

and 20-degree angles, followed by testing
th a load at an angle of 20 degrees.

on three different cases. The other tests were
case or on various parts of it.

1612, dated May 29, 1958, Mr. H. M, Jones,

The test was performed i% accordance with a Work Order Authorization from

1224’-2, &nd M‘n D. F. La-]

Fyunction of Obiect Tested

ge, 1282~2, were the consultants.

The TX-28-X1 Rear Subassembly contains the pilot and main parachutes for

the TX-28-X1 weapoca.

Summary of Past Tests

Mumerous tests have been

performed on the TX-28-X1 and its components.,

Two of these involved load conditions similar to loads in this test.

Results of a static test
are given in the report

simulating main parachute loads on the rear case
t, T TX= A

Ring, dated March 6, 1948, Ti-548, Ref. Sym: 1612 (486). One TX-28/X1
parachute lug ring and gft case, D5(1224)79328, was loaded to 145,000
pounds simulated chute load at an angle of 15 degrees with the longitudinsl
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axis of the case,
No. DL-10021, was loaded to

Failure occurred at a pull d

with the longitudinal axis.

Static tests to determine tH
seclions are reporied in Sig
from MC-926 Aft Cnse (TX-28
1612 {711)., The .I0-926 tail
chute load of 3,000 pounds,
to the same case without caj

Setup for Test

Figures 1 thru 10 illustrat
The object tested was the T
the C~923 parachute deploy,
MC-926 case, mein parachute

small parachute cone. The

The following equipment was

No damage

X
ing ejector assembly, the MC~92, fins, the

w

@
JASSIFIED ger 2 31958

Ref, Symet 1612 (809)

-3= Project No, TM-853

occurred, Another TX-28/X1 aft case, Dwg.

110,000 pounds at 15 Gegrees without failure.

f 106,000 pounds making an angle of 20 degrees
¢

le load required to separate the MC-926 case
itic Tegt of Releage Joint of Opive Section
), dated March 31, 1958, TlM-760, Ref. Sym:

| case sections separated at a simulated pilot
A vertical load of 1,960 pounds was applied

ising failure.

e the setups used in the different tests.

-28-X1 Rear Subassembly which consisted of

lug assemblies, reer lug assemblies, and the

design layout is given in Drawing lo. DL.10269,

used:

Simplex hydraulic j

Blackhawk hydraulid

1

Load cells, 5,000—%
Load cell, 10,000-

Two--inch pCl tar,
Fairchild strein i
- Petheon hydraulic
-~ Hydrsulie pump con
- Sadic automatic da

P HEHEOHEOUN MDD

The following instrumentat

6 - Starrett Aial indi]

graduation 0,001 i

11 -~ Type AX-7 biaxial
120 ohms,

5 - Rectangular rosety

G.F. = 1.98 + 2%,

n

e
T

UN

Baldwin strain indicators, Serial
301903, J-92498, and J-92499.
Load cells, 2,000-gound capacity,
ound capacity,
ound capacity,
Calibrated pull tars, Serial Nos.
Serial No, 7.
hdicator, rodel
rom,
8ol =,
ta prccessing cystem, Model 34-112 ML,

strain gages, G.F. = 1.88 % 2%, resistance

ack, 30-ton capacity.
Simplex hydraulic jacks, €60-ton capacity.

pumps .
Nos. 199392, S5-46593,

Serial Nos. 3813 and 20871,
Seriel Nos. 4398 and 2127,
Serial No. 655.

1, 2, 3, 4y 5, 6, 7, and 10,

>

101-C-2,
400,0300-pcunds capacity.

ion was used:

cators, maximum range 1.00 inch, least

ch,

strain gages made up of Type A-7 gages,
esistance = 120 ohms.
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Mr, W, J, Denison - 1224 Project No, TM-853

Procedure

For Test Wo, 1 the M0~926 case was mounted as shown in Fig. 1. A threaded
ring on the forward end of [the case scrved as 5 means of attachment to the
jig. Load was applied thrqugh nylon straps over lugs in the rear of the
case, with the resultant adting along the longitudinal case axis. The load
was increased gradually un%il five 1/8-inch aluminum pins cheared at Station
146.83, permitting separation of the outer skin at Station 130.€25, The
slack was then taken up, and load again applied gradually until separation
of the entire case section|took place. This test was performed on three
different cases,

In Test No. 2, a rear lug and lug stop were mounted as shown in Fig. 2.
Load was applied through a|nylon strap in increments up to 8000 pounds.

For Test No., 3, the complete TX-23-X1 Rear Subassembly was mounted as shown
in Fig. 3. Load was applied through a 10-inch nylon strap to the small
perachute cone. The load was increased in increments up to 425 pounds with
deflection readings taken at each increment,

Test No. 4 was quite similar to Test No. 3 except that the load was applied
at Station 153.5, and a 3-inch steel strap padded with rubber was used in-
stead of the nylon strap. | The test setup is shown in Fig. 4. Load was
applied in incremerts up to 2210 pounds with deflection readings taken at
each increment.

For Test No, 5, the Rear Subassembly was mounted as shcwn in Fig. 5. Loads
were applied to two fins gimultaneously (for the sake of clarity, only one
fin is shown in Fig. 5). [Rubber and wocd pads distriouted the load evenly
over the fin surface. Thg resultant force passed through the centroid of
the fin, normael to the sunface., Load was applied in increments until fin
failure, with ceflection nreadings teken at each increment.

Test No, © was identical to Test No, 1 except that the resultant of the
load made an angle of 12 degrees with the longitudinal axis of the case,
The test setup is showz ip Fir, 6. Loads were applied as in Test No, 1.

Test Nos. 7 and 8 were copbined into one test. Only the rear section of
the +C-926 case was used.| Nylon shroud lines were placed over three of
the six rear lugs and werg used to attach the case section co the jig.
The load was applied thropgh four steel cable loops placed over the four
small parachute lugs. This test setup is shown in Fig. 7. Load was
applied gradually until case failure occurred.

For Test No, 9, the “orward section of the MC-926 case, was mounted to the

jig by iae threaded ring |in the forward emd., Nylon shroud lines were placed
over each of the eight mdin parachute lugs and were brought out through the

| - UNCLASSIFIED
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rear of the section to an i
tached to a calibrated pull
resultant pull on the lines
Individual pull bar and tur
line as a means of monitori
is shown in Fig., 8. The re
with strain gages. Eleven
were mounted ag shown in Fi

Load was applied in increme
Strain gage readings were t
following test, approximate
lines,

A shim was inserted behind
was tilted downward five deg
The other parts of the sety
the resultan’ load made an
before, load was applied ip
gage readings taken at each
80,000 pounds, the load wag

Following the case tests, 1
to failure. A straight pul
degree pull to the other fq
pulls,

2.

)

Results

0CT 2 7 1958

Ref. Sym: 1612 (809)
Project No. Ti853

D 1040
ASSIFIED
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ntermediate jig fixture., This fixture was at-
bar and hydraulic ram in such a way that the
was at an angle of 15 degrees to the case axis.
hbuckle arrangements were used on each shroud

ng and adjusting line tension. The test setup
hr ring of the case section was instrumented
biaxial gages and five rectangular rosettes

rs, 11 and 12.

hts of 10,000 pounds up to 80,000 pounds maxinmum,
aken at each increment. During this and the
1y equal tension was maintained in all shroud

the jig mounting plate so that the case section
grees from its position in the previous test.

p remeined the same so that the direction of
angle of 20 degrees with the case axis. As

| increments up te 80,000 pounds, with strain

increment, After readings were obtained for
gradually increased until failure occurred,

he main parachute lugs were individually tested
1 was applied to four of the lugs, and a 25-
ur. Figures 9 ana 10 show the setups for these

The results of Test No. 1
(Case Wos. 2 and 3) separa
1 had sealing compound aro
pounds before separauving.
2, respectively, after pi
2 with the outer 3kin re
socket, showing deformati

re given in Table I, The final design cases

d at loads less than 2,000 pounds., Case No.
nd the separation joint, and withstood 3,300
Figwws 13 and 14 are views of case Nos, 1 and
joint separations, and Fig., 15 showe Case No.
ed, Figure 16 is a close-up of the roll-pin
n incurred during separation.

In Test No. 2, the rear lyg and lug stop were ioaded to 8,000 pounds (240
per cent design 1limi%t) with no indication of yielding or failure.

In Test No. 3, a vertical

applied to the small parag
Complete load vs. deflect]

In Test No. 4, & vertical
applied at Station 153.5 ¢

UN

load of 425 pounds (180 per cent design limit)
hute cone resulted in negli§ible permenent setl.
lon data is ziven in Table II,

load of 2,210 pounds (150 per cent design limit)
pn the MC-926 case resulted in 0,088 inch permenent
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set at Station .65.0, the
vs, deflection data is gi

In Test No, 5, failure of
per cent design limit).
threaded inserts in the I
vs, deflection data for 1
Tensile test specimens ta
strength of 43,750 psi an
material,

In Test No. 6, outer skin
and case separation at 1,
case axis,

In the combined running d

Ref. Sym: 1612 (809)
o Project No. TH-853

location of greatest deflectior, Complete load
ven in Table 1II,

a fin occurred at a load of 1,860 pounds (262
Failure was not in the fir. itself, but in the
C-926 case holding the fin mounting bolts. Load
bads up to 1,200 pounds is given in Table IV,
ken after the test indicate’ an average yield

d an ultimate strength of 48,000 psi for the fin

separation octurred at a load of 2,170 pounds
770 pounds applied at a 12~degree angle with the

f Tegt Nos., 7 and 8, case failure occurred at an

axial pull of 27,300 pourds (137 per cent design limit). Rivets holding

the rear lug stop ring tq
and the ring itself fract
stops remained undamaged.
failure. At the time of

the outer skin either sheared or pulled through,
ured into three pieces. The rear lugs and lug
Figures 17 and 18 show the case and ring after
faijure, the average load was 9,100 pounds on

each rear lug and 6,825 pounds on each small parachute lug. The small

lugs had been previously

loaded to 12,000 pounds each (240 per cent design

limit) with no indications of yielding or failure.

Strain gage readings and
given in Tables V and VI

calculated principle stresses for Test No, 9 are
As noted, the principle stress calculations for

the biaxial gages (Gage Jos. 1 thru 22) were based on the assumption that

the biaxlial gages were ¢
stress; i.e., the princij
circumferential,

A gimleted main parachu
with the case axis produ
strain gage No, 30. The
stress of 52,030 psi at
82,580 pounds pull at an|
case after failure.

Results of pull tests on
Figure 21 shows the lugg

rtually mounted along the directions of principle
ble stresses were assumed to be longitudinal ard

te load of 80,000 pounds at an angle of 15 degrees
ced a maximum principle stress of 32,730 psi at
same load at an angle of 20 degrees produced a
strain gage No, 30, Case failure occurred at
angle of 20 degrees. Figures 19 and 20 show the

the individual main lugs are given ia Table VII,
after failure.

Tensilo specimens were dut from the case section following Test No. 9,
and were tested to failyre. Results are gliven in Table VIII,

U
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Soncluslong

It is concluded that the TX
adequately meet the design
conditions tested,

WMS:1612-2:a8

Copy to:

W. A, Gardner, 1610
D. M, Bruce, 1282
C. L. Gomel, 5523

,.-.QR. K. Smeltzer, 7221-3

-

UNCLASSIFIED

| o
UNCL ASSIFIED 0T 2 3 1958

‘ ' \1042

Ref, Sym: 1612 (809)
Project No, TM-853

-28-X1 Rear Subassembly and its component parts
requirements for structural strength under the

W. M, SIGMON - 1612-2

Approved by: /'/’///’/// ///%f'-g_,/

PAUL H. ADAMS -~ 1612
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FIG. | -~ SKETCH OF SETUP FOR TEST NO. | =-- STATIC TEST OF TX-28-X| PEAP SUBASSEMBLY.
REF. Sy 1612 (809)
-8~ PROJECT NC. TM-853
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PULL

r//,_‘\fj 10-1INCH NYLON STRAP

PLASTIC PARACHUTE CONE

INDICATOR LOCATICNS:
| - STATION 130.9
2 - STATION 138.0
3 - STATION |4
5-
& -

4 STATION
STAT ION
STATION

-

[O) XV, RO,
Lo
lelole]w

-

[7,]
-
S AONNNNNNN N

DIAL INDICATORS

FIG. 3 -- SKETCH OF SETUF FCR TEST MO. 3 -- STATIC TEST COF TX-28-X| PEAP SUTASSEMBLY.

REF. SW: 1612 (809)
-10- PROJECT NO. TM-853
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PULL

/—— 3~INCH STEEL STRAP
/
; R.--T\|
/

— - - INDICATCR LOCATIONS:
/ NC-926 | ~ sTATioN 130.9
/ ' 2 - sYaTion 138.0
Y | 3 ~ sTATION 145.0
/ 4 - sTATION 152.0

@ 3 5 - station 155.0
ST?BéoN 5 6 - sTATION 165.0

DIAL INDICATORS

FIG. 4 -- SKETCH CF SETUF FOR TEST NO. 4 -- STATIC TEST OF TX-22-X| REAR SUBASSEMBLY.

REF. SYM: 1612 (809)
-1l= FROJECT NQ. TN-853

- e —=w-
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LOAD WAS APPL.IED SIMULTANEOUSLY TO TWO FINS; ONLY ONE IS SHOWN FOR THE SAKE GF

NOTE:

CLARITY.

PULL ~ NORMAL TO FiN PULL

% INDICATORS A
/
/
/]
./ — — +
§ MC-926
/] ' ::jf
ﬂ \\\\;_ RUBBER PAD
WOOD PAD FIn (MC-924)
STEEL PLATE CANTED 5° TO HORIZONTAL ‘

OTHER FINS OMITTED FOR CLARITY

FIG. 5 -~ SKETCH OF SETUF FOR TEST NO. 5 -~ STATIC TEST OF TX-28-X| REAP SUBASSEMBLY.

REF. SYM: 1612 (809)
-12- PROJECT NO. TV-853
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F1G. € — SETUF FOR TEST NO. 6 - STATIC TEST OF TX-27-X| REAR SUBASSTNBLY. Y
~
i - REF. SY: 1612 (809)
1 33¢) 13- PROJECT NC. 62083 S
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NYLON SHROUD LINES

OGIVE SECTION OF MC-926

STEEL CABLES

= PULL

PLATE

FIG. 7 ~- SKETCH OF SETUF FOR COVRINED TESTS NO. 7 AND 8 —- STATIC TEST OF TX-~28-X|
REAR SUBASSEMBLY.

FEF. SM: 1612 §809)
-14~ 3
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FIG. 8 -- SETUF FOR TEST NO. 9 --
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FIG, © —- SETUI FOR STRAIGHT PULL ON MAaIN LUG IN TEST T CF TX-28-XI
PEAR OURASSEFRLY.

. . REF. SY: 1612 (809
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FIG. 10 -- SETUP FOR 25-DEGREE FULL ON MAIN LU

G IN TEST NO. 9 -- STATIC TEST OF TX~-28-X1
REAR SUBASSEMBLY.
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NO. 9 -- STATIC TEST OF TX-28=X| REAP SUBASSCMBLY.
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NO AI-;TER PIN JOINT SEPARAT\ON IN TEST NO.
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FIG. 14 -- MC=926, CASE NO. 2, AFTFR PIN JCINT SEFAPATICM IN TEST NO. | - STAlC TEST
OF TX-28-X| PEAR SIIBASSEMBLY.
PEF. SY: 1612 g§09)
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FIG. 15 —- MC-926, CASE NO. 2, AITH OUTER SKIN FEMGVED FOLLC.ING TEST NO. | -- STATIC
TEST OF TX=28-X1 PEAR SURASSEMBLY.
REF. SYM: 1612 (809)
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FAILUPE IN TEST NOS, 7 AND 8 -- STATIC TEST OF TX-28-Xl

FIG. 18 ~= LUG STOP RING AFTER
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FAILURE OF MC-926 FORWARD SECTION IN TEST NO. 9 -- STATIC TEST OF TX-28-XI

REAR SUBASSEMBLY.
REF. SYM: 1612 gsog)
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TABLE I

TEST NO, 1 - CASE SEPARATION LOADS
STATIC TEST OF TX-28-X1 REAR SUBASSEMBLY

load to Separate Load to Separate

Ref. Sym: 1612 (809)
Project No, TM-853

Section could not rotate.
Section could rotate.

Separation of outer skin and
case section ocourred simultan-

Outer Skin Cage Section
Casa (Pounda) (Pounda)
1l 3300 Did Not Test
(Drop Cage)
2 * 1915 3200
(T™S Caso) 1390
‘ 1240 ~ Without roll pins,
3
(Case with Offset Roll Pins) 1950 -

‘ UNCLASSIFIED
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TABLE 11

Ref, Sym: 1612 (809)
Project No, TM-853

TEST NO, 3 - VERTICAL LOAD ON SMALL PARACHUTE CONE

STATIC TEST OF

Load
Founds e I e
0 0 e 0
75 5 7 6
150 15 19 21
#2236 29 37 42
300 40 49 58
**354 47 59 70
0 7 9 8
425 57 &7 86
0 7 10 10

* 100 per cent design load.
%% 150 per cent design load.

TX-28-X1 REAR SUBASSEMBLY

Deflsction Readings - 0,001 Inch
Lial Indicator Ho.

e S £
J 0 0
10 12 32
27 32 66
53 59 107
&9 T 134
82 91 154
12 14 23
171 109 189
14 16 31

CLASSIFIED
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TABLE III

TEST MO, , . VERTICAL LOAD ON MC-926 CASE AT SCATION 153.5
STATIC TEST OF TX-28-X1 REAR SUBASSEMBLY

Deflection Readings - 0,001 Inch

Load Dial Indicator HNo.
Eounds - -2 3. o 5. £
0 0 o) 0 0 0 0 _
200 26 34 42 49 53 62
400 50 62 75 87 97 113
€00 76 90 110 129 142 165
o o % B o= B
1 123 15 2 5
1200 1 186 236 275 310 368
1350 159 207 264 310 347 113
#1475 ’ 169 225 285 337 377 452
0 5 13 23 29 34 45
1600 181 41 312 365 420 504,
1800 198 268 350 L1l 472 570
2000 210 290 382 454 524 -
#%2210 220 315 422 504, 584, 79
0 5 22 AT 52 66 83

* 100 per cent design load
#% 150 per cent design losd
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TABLE IV

TEST NO, 5 - FIN TEST
STATIC TEST OF TX-28-X] REAR SUBASSEMBLY

Dgflaction Readings - 0,001 Inch

— Rial Indicator location
Pounda Fraont y Reax Frant Centar Rear
0 0 0 0 0 0 0
100 10 29 53 16 29 39
200 16 39 98 25 57 78
300 25 €9 142 39 87 121
400 34 101 175 ' 55 121 167
0 1 2 5 =11 -21 -33
400 36 100 182 42 96 131
500 45 120 242 56 127 178
550 50 1384 2T 65 146 201
€00 54 149 296 73 161 221
0 -3 1 7 -4, -5 «20
600 51 140 277 75 165 231
€50 58 169 306 83 182 250
_* 63 180 330 9% 204 280
0 6 2 14 0 1 -9
800 €9 2 362 112 242 340
0 ~9 26 2 9 0
1000 85 2 437 143 322 457
0 -20 2 68 10 35 144
1200 103 363 539 179 406 582
d =25 2B 76 24 67 o 7]
1860 2 0 e - - . Faillod» = = « = - - -

® 100 per cent design load,

UNCLASSIFIED




TEST NG, 9 -

Straln ~ Microiaches per Inch

Strain Gage Ziement No.

SIMULATED MAIN FAPACHUTE LCAD (1:-DGREE FULL)
STATIC TEST COF TX-Z2.X1 FEAR CUBASSEMBLY

Ref. Sym:
Project Ne, TM-853

1£12 (299)

2

S}x is the numerieslly larger principle stress,
Sv 18 the numericelly sxuiler principle stress.

£3l=ulaticn of principle stresses st blaxial cage lceelicns (Sages 1
cf principle stress.

UNCLASSIFIED

1 thru 22) is based on the assumption tnat the gages were mounted 1n the Jdirecticns

1 2 3 A bt 6 7. A9 oA A3 A 18 6 17 13
) ) o 0 0 0 n ! o) 0 c 0 ) ) 0 o
20 203 -240 -220 -150 210 Lo 370 ~130 130 ~1¢0 210 -120 2130 -7 79
60 -130 A -470 -220 409 29 £80 30 €20 ~280 (200} ~160 LE0 -120 12
99 -460 -539 ~£70 -2 £7) 129 70 ~500 912 ~420 370 -539 (20 -120 179
129 ~577 ~7L0 -739 -<40 760 159 1,27 450 1,200 -539 1,190 ~£70 319 -z20 210
140 ~AT0 =273 -220 ] 913 177 1,530 =790 1,440 -4 1,450 ~330 eh] -Z€0 260
16O =5 PEvEYaY 15540 257 1,262 200 1,700 =921 1,460 A8 1,439 -60 1,150 -3 312
170 240 -1,1% -1,140 -840 1,140 210 L0 -1,0 1,370 ~350 1,320 -1,100 1,310 -3LD 260
190 -239 -1,183 1,24 -1 1,230 220 2,130 -1,120 2,040 -930 2,17 -1,200 1,430 -36D 410
-L0 -12 -19 3 ~10 =20 -1 ) -19 -40 -1 -20 ~13 -30 -20 -20
Principle Stresses - psi
Strain Gage Element No,
lad 2 3land 4 [ Z.aad 8 9804 12 11 and 12 __1iapd 24 15 and 16 17 axd 18
Rl oy SY Sy oy 3y Su Sy Su Sy Sy Sy Sy X Su SY
-2,250 ~L60 ~520 -1,%€é0 1,730 =930 4,550 1,980 3,180 -800 550 -1,970 2,700 -1,2X0 < -550
: -3,40) 3,60 1,790 2,330 3,710 5,970  -1,520 <,980 ~390 3,520 =2,560 940 =940
-5, 16D 85,080 JD,4700 11,920 5,365 8,760 2,140 8,490 -1,430 5,200 -3,77) 1,230 41,440
~£,520 £,320 -3, R0 15,460 €,930 11,590 =2,3.0 11,950 1,460 £,330 4,560 1,600 -1,760
-7,720 2,150 4,79 12,820 2,220 13,80 22,520 14,570 -1,710 2,370 5,920 2,03) -4, 730
2,230 9,629  -4,590 21,799 9,50 15,70 -4,170 17,730 1,920 9,740 -£,713 L, LED  -2,300
-1,3%0 3,580 <5, 100 24,560 19,620 17,940 -4,740 13,310 0 22,299 11,060 -7,720 2,390 -2,579
12,720 11,780 -£,590  &£,730 11,450 19,640 <5,000 21,120 2,000 14,730 -2,429 3,7 -z,600
{+) ticates rain ©
(-} teate ve stra ress.
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ABLE V {Sontlnued)

Strein - Microinches per Inch

Strain Jage Flement Ne,

19,000
23,330
32,709
43,000
55,000
€3,
75,9
23,070

inilea

infiox

tng

-

tey comrresazive st
!
nume ritalty ol

tennile slrcd

falcul:tiza of rrincipal stresses
directicns of principal stress,

.
S

rage loecatlons (Cages 1 thru 22) is tased on the assuzption that the gages were mcunted in the

UNCLASSIFIED

13 21 22 28 21 ] i) 12
o] 0 Q 0 o) 0 o] 6]
1) LD =217 280 -£0 -10 177 0 ~110
el 9 -339 -LLD =132 20 307 1.0 =210
1M 110 17 ~£22 -121 -.0 L10 290 -9
10 180 =€ =7 -i40 -0 520 P 400
7 i) =712 =0 -237 -7 (0] 20 -3
17 o2 -377 Lo -2 -3 770 37 ~577D
- 210 T3 EERi] e =53 =+t F2 - LB
23 ) =372 1,2 PR -1 a2 ] =70
-20 -7 n ) gl c p] 20

Frincipal Stresses - psi
Strain Gage Element Nc,

JASIE:Ss 21524 22 27, ngl 28 23,42, und
S S X Sy AV Sy o
-2, 400 - -1 1,710 -160 L350
4,020 -2,77 AN 3,700 -19 ek
- 117 €103 £ [ =77 MRCle]
R -F, 32 -0 £ 6T -1, 060 1A
1 =T, -2 Y, [ I A PR
e -1,67 - :, 7,522 2T, 147
70 =7, -1 1,410 9,50 -1, E60 K
D -10,27 41,710 1,330 7,08 =1,290 N,

b\
kv

.l

DWOO

-~
Oy o= N R W

3~
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TEST NO, ¢ - SIMULATED MAIN PARACHUTE LCAD (20-DEGREE PULL)

~35..

TABLE VI

Ref. Syms
Project No., TM-853

1612 (809)

=

2 - Su ia the numerically larger principal stress,
Sv 1s the numerically smaller principal stress,

3 ~ Calculetion of principal stresses at tisx.ial gage locatlons (Gages 1 thry 22) is baped on the assumption that the

of princiral stress,

guges were mounted in the directlons

STATIC TEST CF TK-22-X1 RLaR SUBASSEMBLY
Losd Strain - Meroinches per Inch !
in Straln Gage Blement No,
Pevpds d . 4 3. A 5 £ 7 g 2 e u o e A3 LM 15 26 31 18
o 0 b 3. a 2 0 0 0 0 0 0 0 0 G 0 3 0 0
10,200 7 -390 80 -340 -110 290 ~217 320 £) 520 -260 20 -2 <10 -230 380 -190 130
20,07 128 -£20 159 —AED R0) -£50 SAL) 600 10 1,70 -500 990 -i20 960 -530 €30 -180 230
3, %0 160 NED 220 ~920 L) 200 oh) 370 180 1,450 =730 1,430 400 1,LM -760 990 -240 310
£7,7%0 223 -8a¢ 270 1,140 T B W A0 ~760 1,140 175 1,70 -750 1,360 -770 1,819 -0 1,270 -290 350
52,000 260 -1,040 230 -1,370 =420 =140 ~230 1,37 271 2,230 21140 2,230 Q20 2129 1,130 1,520 350 L0
€2,70 292 41,120 70 21,570 -3 L1000 -1, 1,590 220 Z,4R00 <1,7330 0 2,590 -1,070 0 2,350 1,230 1,770 ~350 440
7,02 20 -1,320 L23 -1,760 -£50 2,640 <1,240 0 1,790 280 2,040 21,590 2,370 1,230 2,370 -1,520 2,010 =430 470
33,200 350 =1,410 L50 21,900 600 21,320 41,360 1,350 250 3,347 -1,£50 3,390 21,360 3,160 1,750 2,170 ~,50 490 .
Principal Stresses ~ pai
Load Strain Cage Element No,
in lapd.2 3and 4 ___5and 6 7 and 8 9_and 10 1l and 12 Vad 4 - _15apdl6 . ___17s8pd 18
Poungds $1 ) S1 Sv Su Sy Sy 3y Su S 5u Sy S Sy Su . _.S§v —_—8. Sy
10,900 -3,270 -390 -3,730 -430 -3,880  -2,480 2,340 -1,130  €,410 2,820 5,110 -970 5,110 -£60 3,370 -1,780 1,140 -660
20,200 5,620 650 -7,210 =920 -7,330 -4, 600 5,450 «2,430 12,260 5,240 2,70 1,910  §,679 1,080 6,030 3,480 2,000 1,200
30,000 -7,530 -0 10,010 21,120 210,620 -6,560 7,920 3,460 17,730 7,660 13,790 2,850 14,160 1,430 8,650 -4,990 2,700 -1,590
10,080 9,510 -0 <12,650 21,600 -13,790 -8,480 10,430 4,280 23,330 2,760 12,130 3,720 18,330 1,780 11,00 4,580 2,770 2,020
! 50,700 -17,270 L1100 SLL, %00 Q640 S16,4000 S10,010 0 12,460 <5 470 27,350 11,660 21,810 ~4,470 22,110  -2,060 13,190 7,940 3,440 2,480
‘ £0,000 12,810 1,350 17,110 21,930 -19,100 -11,770 14,350  -4,3%0 22,420 13,470 25,300 -5,260 25,650 2,420 15,380 -9,180 3,630 2,80
73,200 14,350 -1,560 -19,160  -2,1€0 21,670 -13,170  .£,190  -7,440 37,040 15,290 29,120 -5,730 29,030 -2,940 17,410 -10,570 3,830 -3,190
20,006 -15,292 1,570 -30,€30 4,370 -24.0700 -14,490 17,603 2,210 40,600 16,510 32,420 -6,170 31,940 3,200 18,620 ~1),940 3,980  -3,350
:
NOTES: 1 - (+) indicates tensile strain cr stross.
(~) indientes compressivs strain & stress.

!
I
;
i
]
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TABLE VI (Contimued)

TEST KO, 9 ~ SIMULATED MAIN FARACHUTE LOAD (20.-DEGREE PULL)
STATIC TEST OF TX-2R8-X1 REAR SUBASSEMILY

¢

Ref, Symt 1612 (879)
Project No, TM-853

Load Strain - Microianches per Innh b
in Strain Gege Element Mo,
Paunda 19 20 21 22 23 24 25 26 _27 28 29 10 31 32 X} 3 15 6 32
0 0 0 0 0 o 0 0 0 o ) 0 0 0 0 0 ) 0 ) 0
19,200 30 ~350 80 -322 130 =79 -390 170 -10 240 120 -180 510 =140 130 320 150 -160 =390
20,0% 140 -£30 140 -550 290 -120 =710 -200 -3 440 230 =340 920 -2 250 - 570 280 -280 ~£90
10, 210 -a70 200 ~750 410 -150 -330 -270 -40 €20 330 -480  1,3W -350 352 790 L0 -330 970 |
43,200 80 -1,200 250 -940 539 -190  -1,250 ~360 -7 799 430 630 1,680 -450 L&D 950 520 -510  =1,240
£0 200 310 1,310 300 -1,129 620 ~220  ~1,470 -420 -1 9.0 500 “760 2,010 -540 572 1,190 €30 ~£20 -‘,l.ao ;
0,000 360 -1,320 3.0 -1,2%0 10 265 -1,790 -L80 135 1,70 570 380 2,310 —£20 €0 , 250 710 =720 -1,70C .
79,003 2 170 % -1,490 200 -230  -1L,70 -£50 273 1,230 650 -1,000 2,610 -7 760 1 519 210 819 -1,920 '
80,000 L0 -1,230 20 -1,530 260 -310  -2,050 -530 -212 1,710 710 -1,100 2,430 ~760 3,0 1,630 279 -g8y  -2,080
Princizal Stresses - psi i
Losd Strain Gags Element Mo, ‘
in —12end 20 . __2lapa 22 23, 2ha_and 25 2 29,.20, and 31 32, 33, snd A 35, %, apd 37
Pounda __Su__ Sy Su Sy Su Sy Su Sy Su Sy Su SY Su Sy (
13,000 -3,820 ~47C =3,470 -352 -4,150 10 2,530 -350 9,160 €0 3,250 . -390 ~4,040 220 .
20,000 6,900 =300 ~5,950 -570 -7,300 £20 L,660 -850 16,770 1,520 5,780 -850 ~7,990 560
30,000 29,460  -1,040 2,720 -670 -10,050 930 6,640 -1,070 23,750 2,180 8,060 ; ~1,060 -9,900 90
40,000 13,170 -1,790 17,130 -850 -12,790 1,340 2,020 -1,580 30,799 . 2,770 10,100 © -1,510 ~12,690 1,230 !
50,000  -14,270 1,640 -12,060 -930 -15,139 1,510 10,140 -1,860 36,70 3,190 12,180  -1,840 -15,120 1,600 ,
€0,000  -14,130 -1,090 -13,550 -1,080 ~17,453 1,700 11,850 2,140 42,220 3,590 13,820 2,210 -17,430 1,680
70,000 18,530 -2,150 -15,170 -1,220 -19,590 1,940 13,740 2,120 47,810 1,250 15,490 . 2,610 ~19,660 2,000
80,000  -13,90C -2,210 -1€,430 -1,230 -21,020 2,090 14,430 -2,820 52,030 4,280 16,760 . -2,920 -21,320 2,270 ¢
NOTES,

1 - (4) indicates tensile atrain or stress.
(-) indicates compressive strain or stress.

2 - Su is the numerically larger principal atress,
Sv is the numerically smaller principal strass.

3 - Calculetion of principal stresses at biaxial gags locations {Gages 1 thru 22) is based on the assumption that the gages were mounted in the directions

of principal stress,

UNCLASSIFIED
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Ref. Syms 1612 (809)

TEST NO, 9 — STATIC

TABLE VII

OF TX.228.X1 REAR SUBASSEMBLY

PAILURE TEST (OF MAIN PARACHUTE LUGS

E

RBR~JOWVMEWNDH

Avérage failure load fof stra
Average failure load for 25°

j

Attitude
of
—lull

Straight
Straight
Streight
Straight
25° Angle
250 Angle
25° Angle
25° Angle

ght pull = 17,850 pounds.
ngle pﬁll‘ = 18,950 pounds.

T™-853

- Failure
Load
{Pounda)

17,200
19,200
18,900
16,100
18,700
19,100
19,100
18,900

1072



Specimen

1l
2
3

W N 4

W

RESULTS OF TENSII
STATIC TEST OF T2

Cross Section

Area

0,050

0,050

0,050 -

St et s o b

38

TABLE VIII

—Ntimte __ __
Load. Stress
Lha) lpal)
Interjor Caas Skin
1,085 41,700
1,105 42,500
1,095 42,100
Extarior Case Skin
1,090 43,500
1,020 43,200
1,090 43,500
2,500 50,000
2,510 50,020
2,505 50,010

e
JASSIFIED

Ref. Sym:

1073

1612 (809)

Project No., TM-853

X SPECIMEN FAILURE TESTS
-28-X1 REAR SUBASSEMBLY

Yiald
Load Stress
975 37,500
975 37,500
1,000 38, 500
975 39,000
1,000 40,000
975 39,000
2 150 4003m '
2,150 40,300
2, 150 40,300

UNCLASSIFIED.
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