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Hero«! R«s««roh OOITRACT 10.     IU-O^-20O-AICUT7(A) 
ner«r*nc«:    606^ 

REPOPT Of PTOCHESS 
Jims   196U 

I.    DEGIGH OF CAGE HXL^-^TT 

Ttm design of the eaM was aodifled using tbs rtsults of the 

•▼sluatlon of the testing on Case HXL-3-^77 which vss given In Progress 

Report #5«    l^e design changes are sussmrlied belov: 

1.1 ".tie outer skin of the energy absorption cylinder was 

changed to .012** hard skin for improved handling 

characteristics. 

1.2 The adhesive used between  the outer skin and the core 

of the energy absorption cylinder did not cover the 

entire surface (see Figure 2).    Thit allowed the skin 

to deflect outward freely during the drop tests without 

contributing the high g level which occurred with the 

first unit. 

1.3 The cavity In the core of the rear end cap was extended 

through the cap to the outside in order to reduce the 

rebound action caused by the trapped air during the end 

drop.    (See Figure 1). 

I.I4    A spars front end cap of 5" thickness was fabricated for 

the edge drop test. 
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2,    TBTIHQ OF 

2.1 Vlfrrtlffft J%t\* 

A ribrmtlon t««t waa conducted in vhich the C*»« 

vas pl«c«d vith th« longitadlnal «XIK in a horliont«! 

position and then ribrmted alone the vertical axis. 

Peak acceleration ralues are aaemarlsed in Table 1. 

Severe wrinkling occurred la the skin on the face of 

the front end cap«     The wrinkling vas ceased by the 

payloed eoaiag loose and rotating, thos twisting the 

skio. 

The Case was then placed with the longitudinal 

axis in a vertical direction and vibrated along the 

longitudinal aids.    Peak acceleration values are su»» 

■arited in Table 1.    Wrinkles appeared in the skin on 

the edges of the.front and rear end caps when the tie 

rods connecting the upper and lower support plates 

wers tightened.    During the vibration in the 25~5&-25 

ops range, cracks occurred in the wrinkles. 

2.2 Drop Tests 

Drop tests were performed after the ooapletion of 

the vibration testing.    A suaaary of the drop testing 

is given in Table 2.    The drops are listed in the 

sequence in which thry were perforasd. 
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2,3    Hydrostatic Pressure  T^est 

After ccmpletion of the drop tests, it was dis- 

covered that the Joint seal between the end plate and 

the hydrostatic cylinder had been destroyed during the 

edge drop test«.    Thus, the hydrostatic pressure test 

was not perfonsed. 

2.1»    Kvaluation of 'Jest Results 

2.U.1    Vertical Axis  Vibration Test - The only vibration 

of significance  rfas  recorded by  ^cceleroireters f? 

and I1«.    These aecelerotteters were aounted on a 

part of the  duunuy payload which acts  like a thin 

web with a weight concentrated at the center. 

Thus, when the Case is vibrated vertically, the 

weight vibrates horisontally by oil canning of 

the thin web.     This accounts for the fact that 

Accelero«eter §k (■easuring acceleration longitudi- 

nally)   recorded auch higher g values  then Acceler- 

oaeter #2 (■easuring laterally).    This is a payload 

design problem«    The Case itself does not appear to 

have any serious vibration probleas. 
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2.»».2   LoMitadloa Aatia Vibr^tlt« fw^fc . Th» only •Ignlfl- 

c*nt rlbration peaks v«r« rvcordtd on Acc«l«remet«r I1*. 

The peaks w«re eausad by oil canning of the thin *eb 

vlth a concentrated weight as vu discuaeed above in 

2,k.U 

2.H.3    Rear End Drop Test - lo rebounding action was obeerved. 

A «aidMUi deceleration of k0,6 g*t vaa obtained.    This 

raloe la very close to the permissible enxlauoa of ko g's. 

2,U,k flat Drop Tests - The drops in positions 1 and 2 did not 

yield enough infomtlon because the acceleroaeters were 

located perpendicular to the dropping direction. 

Fbr the drop in position 3« the first and second 

peaks recorded by Aceelereoeeter A^ «ere under the re- 

quired Talus of 27 g's (21.7 snd 22.3 g's), but after a 

duration of approzlnately 15 milliseconds,  a ■axiKua 

peak of 33 appeared.    The sarn phenomena vas recorded 

by Accelerometer A_:    the first peak vas 25.6 g*s;> 

after a duration of approximately 12 milliseconds, a 

maximum peak of bfc.5 g's appeared.    It is believed 

that after the tvo drops in positions 1 and 2, the 

outer skin vaa not allowed to bend out as freely as 

before. 
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Aft«r being dropped In potltiont 1,2, «ad 3, 

ihn skin van alaont eoaplntnly mntninnd fro« bend- 

ing out freely,    üence, the deeelerationj vhlch oc- 

curred daring the drop In position k were higher 

then tboee recorded for position 3* 

2,^,5    Id^i Drop Ktsti » The 3" thick spare cap was used 

for the edge drop«    lo daautge occurred to the end 

plate of the hydrostatic cylinder because of this 

5* thickness.    However, the hydrostatic cylinder 

near the fixed end vas deaaged because the case 

rotated flatvise after the first lepact.    There 

was not enough core reaaining In the energy absorp- 

tion cylinder to absorb the second Ispact since the 

Case had already been dropped in four positions for 

the flat drops.    Also, the edge drop vas conducted 

twice at the SSM position on the energy absorption 

cylinder.    This aade the damage to the cylinder even 

vorse, though the eap vas rotated 100° to a nev po- 

sition.    Hovever, the drop shoved that the cap thick« 

ness of 5 inches is good enough to absorb the energy 

during edge drop and protect the hydrostatic case 

fro« di 
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3.     «3IQi OF CASI HIL..SJIT7 

The design of the Case vas nodi fled using the results of the 

eraluatlon of the testing on Case HXL-VUTT shown in 2«U of this 

report«    nie design changes are sumarlscd below. 

3.1 The stin gsuge was changed fro* .0037 to .012 in the 

following areas:    inner aad outer faces of front 

energy absorption cap, outer fees of rear energy ab- 

sorption cap, edges of front and rear caps, and front 

end of energy absorption cyKnder (contact surface be- 

tween cylinder and energy absorption cap). 

3.2 An .012 Alclad 20214-T3 skin vas added to the inner face 

of the rear energy absorption cap (there was no skin on 

this sorfaco on Case HXL-^-l*77). 

3.3 The 5" thick alternate front cap used on Case HXL-l»-li77 

was not  used. 

3.U    The overlap of the edge  skin of the  rear cap onto the 

end of the energy absorption cylinder in Case HXI/-J«-1*77 

was eliminated. 

3,5    The circuafercntlal cutouts in tli« energy absorption 

cylinder core were extended conpletely through  the energy 

absorption core.    See vlgure  U. 
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TABUS X 

SWittRT or VIBRATIOt TEST WSUHS Of CASE HXL-lt-llTT 

resQiwcr 
(CPS) 

IlfPUT 
(«•*) OOTPUT PK/1C ACCELERATIONS (g'a) • 

ACCEL. A ACCEL, n ACCSL. f 3 ACCSL.th ACCEL.#5 

•IBRATIO* ALOIIO VERTICAL AXIS 

58 5 10.5 — __ 
122 5 — 38 
12k - 5 12 

19k 5 18 9 5"» 

VTBRATIOR ALOIIO LOiOITUDIIAL AXIS 

32 5 
t 

13 

*2 5 30 

60 5 25 

121 - 5 k6 

125 5 12 — 

' A e e t l i r w t u i nor® located u »howo below. Tha SUM Instrumentation m 

OMd for both taata . Tha arrows Indicate tha direction along which each 

acceleroaeter aeaaurod g Talaea. 

f 
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ggSM ^T TlMLt P 

I.    S«« Fig, 2 of Progrtta Report #H for «zplanatloo of Peak 

DeeoIoratloB and Doratloa. 

2,    Sao Flgora 3 for location« of AeaalarowtarB Alt A^,  A^, t A^ 

3, Aeoa'1 «roaatars A^ ft Ag vara located perpeodieular to the drop- 

ping direct loo In poalclooa 1 and 29 but parallel to the drop- 

ping direction in position« 3 and km 

k,    MMd— peak (35.0 g*s) appeared twice for flat drop position 3. 

5,    The longitudinal asi« of the Caae was at an angle of approximately 

^»0 with respect to the ground daring the edge drops. 
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