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REPORT OF PROGRESS
JUNE 1964

1, DEJIGI OF CAGE HXL=b-lT7

The design of “he case vas modified using the results of the
evaluation of the testing on Case HXL-3-47T7 vhich vas given in Progress

Report #5. The design changes are sumsmarized belov:

l.1 The outer skin of the energy absorption cylinder vas
changed to .012" hard skin for improved handling
characteristics.

1.2 The edhesive used Letweer the outer skin and the core
of the energy absorptior cylinder did not cover the
entire surface (see Figure 2). This alloved the skin
to deflect outward freely during the drop tests without
contriduting the high g level vhich occurred with the
first unit.

1.3 The cavity in the core of the rear end cap vas extended
through the cap to the ocutside in order to reduce the
rebound action caused by the trapped air during the end
drop. (See Pigure 1).

1.k A spare front end cap of 5" thickness was fabricated for

the e¢dge drop test,
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2. TESTING OF CASE HE-AATT

2.1

2.2

Yibration Tegts

A vibration test vas conducted in vhich the Case
vas placed vith the longitudinal sxiv in a horizontal
position and then vibrated along the vertical axis.
Peak acceleration values are summarised in Tadle 1.
Severe wrinkling occurred in the skin on the face of
the front end cap. The vrinkling vas caunsed by the
payload coming loose and rotating, thus twisting the
skin,

The Case vas then placed wvith the longitudinal
axis in a vertical direction and vibrated along the
longitudinal axis. Peak acceleration values are sum-
marized in Table 1. Vrinkles appeared in the skin on
the edges of the front and rear end caps vhen the tie
rods coanecting the upper and lower support plates
vere tightened. During the vibration in the 25-58-25
cps range, cracks occurred in the vrinales.

Drop Tests -

Drop tests were performed after the completion of
the vibration testing. A summary of the drop testing
is given in Table 2. Tre drops are listed in the

sequence in vhich thry vere performed.
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2.3 'gldrostatic Pressure Test

After completion of the drop tests, it was dis-
covered t.‘hat the joint seal between the end plate and
the hydrostatic cylinder h_l‘d been destroyed during the
edge drop tesi=s, Thus, the hydrostatic pressure test

wvas not performed.

rn
.
&

Evaluation of Test Results

2.4,1 Vertical Axis Vibratjop Test - The only vibration

of significance +a3 recorde? oy Acceleroretdrs 2
and /i, These accelerometers were '-ount.ed on a
part of the dummy payload vhich acts like a thin
web vith a veight concentrated at the center.

Thus, vhen the Case is vibrated vertically, the
veight vibrates horiszontal.y by oil canning of

the thin web., This accounts for the fact that
Accelerometer #4 (measuring acceleration longit.di-
nally) recorded much higher g values than Acceler-
cmeter /2 (measuring laterally). This is a payload
design problem. The Case itself does not appear to

have any serious vibration problems.
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2.5.2 loagitudinal Axis Vibratiop Teédt - The only signifi-

2.h.3

2.k b

cant vibration peaks vere recorded on Accelerometer /L.
The peaks vere caused by oil canning of the thin wed
vith a concentrated weight as vas discussed above in
2.4,1.

Rear End Drop Test - ¥o rebounding action was observed.
A maximum deceleration of 40.8 g's vas obtaim;.!. This
value is very close to the permissible maximum of kO g's.
Ylat Drop Tests - The drops in positions 1 and 2 did not
yield enough information because ‘he accelerometers vere
located perpendicular to the dropping direction.

For the drop in position 3, the first and second
peaks recorded by Accelermometer Ay vere under the re-
quired value of 27 g's (21.7 and 22.3 g's), but after a
duration of approximately 15 milliseconds, a maxiraum
peak of 35 appeared. The same phenomena vas recorded

by Accelerometer A,: the first peak vas 25.6 g's;_

2
after a duration of approximately 12 milliseconds, a
maximum peak of kh.S’ g's appeared, It is believed
that after the tvo drops in positions 1 and 2, the
outer skin vas not alloved to bend out as freely as

before.
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After being dropped in positions 1, 2, and 3,
the skin vas almost completely restained from dend-
ing out freely. ilence, the decelerations wvhich oc-
curred during the drop in pousition 4 vere higher

then those recorded for position 3.

2,8,5 Edge Drop Tests - The 5" thick spare cap vas used

for the edge drop. Nc damage occurred to the end
plate of the hydrostatic 2ylinder because of this

S® thickness. Hovever, the hydrostatic cylinder
near the fixed end vas damaged because the case
rotated flatvise after the first impact. There

vas not enough core remaining in the energy absorp-
tion cylinder to absord the second impact since the
Case had already been dropped in four positions for
the flat drops. Also, the edge drop vas conducted
tvice at the same position on the energy absorption
cylinder. This made the damage to the cylinder even
vorse, though the cap vas rotated 180° to a nev po-
sition., lowvever, the drop showved that the cap thick-
ness of 5 inches is good enough to absord the energy
during edge drop and protect the hydrostatic case

from damage.
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3. DESIGE OF CASR HXl-S-411

The design of the Case vas modified using the resuits of the
evaluation of the testing on Tase HXI-h-AT] shown in 2,4 of this

report. The design changes are summariged belov.

3.1 The skin gsuge was changed from .0037 to .012 in the
folloving areas: 1inner aad outer faces of front
energy absorption cap, outer fac: of rear energy ab-
sorption cap, edges of front and rear caps, and front
end of energy absorption cyl’nder (contact surface be-
tween cylinder and energy absorption cap).

3.2 An .012 Alclad 2024-T3 skin vas added to the inner face
of the rear energy absorption cap (there wvas no skin on
this sarface on Case HXL~k<L7T).

3.3 The 5" thick alternate front cap used on Case HXL-L-UTT
wvas not used,

3.4 The overlap of the edge skin of the rear cap onto the
end of the energy absorption cylinder in Case HXL-L-LT7
was eliminated,

3.5 The circumferential cutouts in the energy adsorption
cylinder core wvere extended completely through the energy

absorption core. See Mgure L,
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TABLE 1

SUMMARY OF VIBRATION TEST RESULTS ON CASE HXL-b-4TT

DA-04~200-AMC-5TT(A)

FREQUENCY INPUT

OUTPUT PEAX ACCELERATIONS (g's) ®

(cPs) (g's)
ACCEL.#1 | ACCEL.#2 | ACCEL.#3 | ACCEL.#s | ACCEL.#S
VIBRATION ALONG VERTICAL AXIS
58 5 10.5 —_ -— = —
122 5 i — —_ 38 s
124 -+ 5 — 12 —_— — — T
194 b e 18 9 sk =
VIBRATION ALONG LOWGITUDINAL AXIS
» 5 SN Q- — 13 -
52 5 -_— — —_ 30 —
60 S -— _— —_ 25 —
121 4~ 5 -—_ —_ _ 46 _
125 5 — 12 _— — —

®Accelerometers were located as shown below,

The same instrumentation vas

used for both tests. The arrows indicate the direction along vhich each

accelerometer measurod g values.
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Case weight = 19,64 1b,
Drop weight = 204,64 1b.
Drop height = 36 inches

SUMMARY OF DROP TESTS ON

CASE HXLel-477

See next page for notes.

J.vn location celeration (g) & Duration (milliseconds) e
of of Deformation
Drop Drop |_Maximum 2nd highest rd highgst Lth (inches)
. I t £ K t . l-g
End Rear end
cap Lo.8(A3) | 5 34,9 5 1.5
Flat Position 1 20,5(ny) |20 1.3 (mex,)
10.3(A2) | 10
Position 2 1k,8(A1) | 3 1.3 (max.)
(180° from
position 1) 13.7(Ay) | &
Position 3 35 (A)] 5| 22.3(a) | S 21.7(a) | S 1.2 (max,)
(90° from
position 1) Uho5(Ap) [ T | 25.6(Ap) 5
Position b k9 (a)) | | b1 (n) 5 37 (4) L 1.3 (max,)
(180° from
position 3) b5 (Ap) 1) b1 (ap) 5 37 (Ap) b
Bdge Front end cap
1st Drop - b (max,)
2na Drop 11.5(4y) b (max,)
(Same location
on case but cap rotated 180°)
B
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Botes for Table 2

See Fig., 2 of Progress Report /4 for explanation of Peak

Deceleration and Durstiom.
8ee Pigure 3 for locations of Aceeleromsters A, A2. A3, & A

Acoe! 2rometers A; & Ay vere located perpendicular to the drop-
ping direction in posicions 1 and 2, but parallel to the drop-

ping direction in positions 3 and b,

Maxismam peak (35.0 g's) appeared twice for flat drop positionm 3.

s

»

The longitudinal axis of the Case vas at an angle of approximately

Gs° vith respect to the ground during the edge drops.

-
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CASE HEL = & - 477 RNERGY ABSORPTION CORE FIOUERE 1

TOTAL WEIGHT: 19,54 1b,
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ATTACTIERT ).
STATEEN'T OF AN HOURS EXCRUER = JUIK 196
NAY_HOURS.

Engineering:

Sr. Professional k.0

Professional 163.0
Technician:

Drafting, fabrieation, & testing 65.0

5 Other:
CQerical 10,2

POTAL HOURS EXPENDED 242.5
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