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File No: ZW-45, 3
T-19238
Test Completed:

MR. 3. D. 3NWN - 812 14
Attn: H. Easton, 8124-1 (3 copies)

Re: Simulated Parachute Drop Tests of The MU-45 ADM and H-815
(Unol.)

Summary of Test

Container.
CENTIAL BEAMS NI

A series of drop tests was performed to investigate the feasibility of using a
honeycomb sandwich construction subfloor or pallet as a shock mitigator to
qualify the xw-45 ADM warhead and the E-315 shipping and storage container for
parachute delivery. The complete drop package also includes the XM-9 decoder! ,

receiver and XM-42'firing device.

Five vertical drop tests, with impact velocities of 34 fps onto a flat concrete
target, were made to derive a suitable honeycaib pallet design. Using,the pallet
thus designed, five certification drop tests onto compacted earth and loose sand
targets were made with impact velocity components of 25 fps vertical and 22 fps
horizontal. Design s7.ecifications imposed an acceleration limit of 27g-radially
and 40g longitudinally on the warhead for the above impact conditions. Maximum
warhead accelerations recorded during the certification drop tests were 23g
vertical, 148 horizontal, and leg longitudinal, indicating satisfactory performance
of the honeycomb pallet. no visual damage was noted to any of the items in the
drop package.

2211.2.9f Test

The object of this tact was to investigate the feasibility of using a honeycomb
sandwich construction subiloor, er pallet, as a shock mitigator to qualify the
.15:7-45 ADM warhead and the E-S15 shipping and storage coatainer for parachute
delivery. Uarhead accelerations were not to emcee 40g in the longitudinal
direction or 27g in the radial direction. The complete drop package includes the
xm9 decoder-receiver package and 7n42 firing device package in addition to the
E-S15 and warhead.

Authorination for Test

This teat nes perforated in accordance with Environmental Test Ord= No. 7-19238
from Organization :2125 to OrTnnieac".on 733 1 -1, dated Decenber 11, 1962.
11?. H. R. Pastan, 8125-1, was test conoultent.

Test Setup and Procedure
j...10,0••■■■■•••■*

Accelerometers for the drop tests were installed en the inner surface of the
TR-45 ADM warhead outer case at the at end, on the E-790 warhead cover, and on
the two E-815 legs. Complete infoonation on the accelerometers and their locations,
along with applicable figure references (Fires I through 6), is given in Table T.
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Accelerometers ee the N-7O ..) vote iccated such that they old be adjacent to the
accelerometerc on the wocheed after asneoW.y of the H-790 to the marheed.
Figure 7 shoe th 000embly.

A list of the components in the drop test package, with part or drawing numbers
and serial numbers where available, is given in Table 11. Information on the
equipment used is on file in the Drop Tower Log Book. The honeycomb used to
construct the shock mitigating pallet was type C0-0 paper, with a static crush
strength of approximately 4750 pounds per square foot, and a dynamic crush
strength of appronimately 7900 pounds per square foot. The pallets were
constructed and assembled by U. S. Army personnel.

Five vertical drops with impact velocities of 34 fps on to a flat concrete
target were made to provide pallet deaign information. Figure 8 shows the drop
package rigged for a typical verticel drop test.

The honeycoml) pallet used in Vertical Drop Fo. I consisted of for stacks of
honeycomb sendwiched between two sheets of plywood, as shown in Figure90 The
complete tirop package consisted of the H-815 containing the XW-45 ADM warhead, the
XM9 decoder-recekver package and the XM42 firinvdevice package,:mounteden:the
honeycomb pallet and wrapped in the XM127 canvas cover anclelings. The package
is shown in Figure 10 prior to being wrapped in the canvas cOver. The R-815 and
other components were not bolted or otherwise attached to the pallet, the entire
package being held together by the canvas cover and slings.

Details of the honeycemb configuration used in Vertical Drop No. 2 are given in
Figure 11, and the complete drop package is shown in Figure 12. For this and
all following drop tests the coin shock mitigating portion of the pallet vas
located under the R-315 only, with the XM9 and 71142 containers supported on one
or two 3-inch thick sheets of honeycomb.

Detaile of the honcyccob pallet design used in Vertical Deop t2o. 3 are given in
'igure 13, with the ecnoiete ezop peckage shown in Figure 14. The same pallet
design, wit;; s/ight chenoec ::.11 honeycomb dins ions as noted in Figure 13, was
used in Vertical Drop £os. 4 end 5.

The vertical drops weee folloecd be give certification drop tests, each with
Ompeet velocity compoocete oZ 23 ;Oleo verticci and 22 fps horizontal. The honey-
comb pallet ead drop pechoge conIeuraeZon Le eIl certification drape was identical
to the configuration t:sc.d in Veri.O.cel Drop 17L'5. 3 throegh 5, as shownin Figure 14,
eit'e t 714. CbCP3 inhenezecr-O Oieeeeicat ncoed in 75.gure 13.

eertOaeation Oro? No. : eas oade into a ccooected earth target (density of 110
povInda. 	 cubic foot) 171th the Orop eaeltege oriented to hove the longitudinal
aXL o the fl-S15 and eaehend reeeel oo the direction of the horizontal velocity
component. The 3-815 ezo veenevel on the lcat'ing side of the package in front of
the 	 and 7Y42 eoneeieerc. 	 15 el-oee the dreg peeeage rigged for this
drop at na l'J)O-Ccat

Certiac;Itioct 07°2 Fc. Z was 	 into n co:zactcd, caz -th target -45.th the B-315
0.11(1 ac: 	 nE the horizontal velocity
componeot. ,21thc.r cond:LL3.or. 	 cam.c cs Zor Ccicnionrrop No. 1.

1979
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degrees, pincine 	 en tfinca bect4 *Wel co
42 cootoinern, with roe t to the roe:.contact ve
lc shown in Fign 16.

Certification Drop Hos. 4 end 5 were identical to Woo. 1 and 2, reopeetively,
except that the target was'loosc beach sand approximately 8 inches deep.

The rubberized hair pads inside of the R-815 were replaced with a new set followiag
Vertical Drop Eo. 4, and again following Certification Drop Ho. 2.

Results

Recorded ncceleretions for Vertical Drop Nos. 1 through 4 are given in Table III.
and for Vertical Drop No. 5 in Table IV. These results indicate the honeycomb
plAllet design used for Vertical Drop Nos. 4 and S satisfactorily met the
requirement of limiting the radial accelerations of the 'warhead and H-790 warhead
cover to less than 27g.

Acceleration data and records for the certification drop tests are given in
Tables V tarosgh IX. The max.imnm accelerations on the warbead and H-790 recorded
during the certification drops were 23g vertical in Drop 30. 4, lOg longitudinal
in Drop No. 2, and 14g horizontal in Drop Ho. 1. Acceleration records were
interpreted in accordance with SC-4452 B(M), paragraph 1.2.

All accelerations recorded during the certification drop tests were below the
specified manicum values for the warhead, indicating satisfactory performance of
the honeycomb pallet. In every certification drop the drop package rolled 90 to
270 degrees after imi,act, coming to rest on its side or upside down. Acceler-
ations experienced during rolling were negligible compared to impact accelerations
and ere not included in the tables.

The condition of the honeycomb pallets following the vertical drops is shown in
Figures 17 through 21, and folla/ingseveral of the certification drops in
Figures 22 through 26. Thsre wae no, visible damage to the warhead or any other
ito• in the drop eaecnse recultng from any of the drop tests.
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