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Ain experimental H-350/430 container, employing four Robinson No, W173-5 Met-L-
Tlex shock mounts and carrying an MC-502 cartridge, was subjected to a standard
engineering-test-ramp and package-drop test, as required by SCS~5. The purpose
of the test was to determine the ability of the shock mounts on the container

to shock isolate the cartridge sufficiently to prevent the XwC-685 integrating
accelerometers of the cartridge from sustaining shock accelerations in excess

of 100 g during the ramp and drop tests, NENTNRIED

-

Although the H-350/430 container is intended to be snipped oriented only in 0“914'@
direction, the possibility that it might be chipped in another orientation

exists. Therefore, the handling equipaent ramp test was performed with the

container oriented on the test ramp dolly in two directions, the requested 34283
shipping direction and at 90° to this direction. )

The maximum feired shock accelerations measured,during the ramp test with the

container oriented in the requested shipping direction,on the test ramp dolly,

" the cartridge suprort flange, and on one integrating accelerometer were, res-
REbEWEnpectively, 18.5 g, 28,3 g, and 21,6 g. Those measured during the ramp test

with the container in the 9C° oriertation were, respectively, 18.7 g, 48.9 g,

JUL - 2 1956na 38.1 g.

R&D HLE%:E maximum faired shock accelerations wmeasured, during the drop test,on the car-

idge support flange and the integrating accelerometer were, respectively,
96.5 g and 105.0 g.

he limiter pads of tne Robinson No. W173-5 shock mounts on the H-350/430 coffP/Lfi; ¢ ..
ainer tecame somewhat deformed during the ramp test, so that the mounts were .
fectively loosened and the cartridge could be shifted a small distance hor'z;}‘.

!
% M M ntally on the mounts due to the deformations of the lower pads, A new set ? 1854
AW mounts was employed for the drop test. Twe of these mounts became deformed
~t ¢ \ “Aib & manner similar to the deformations of the mounts used for the ramp test. 1544

e other two wounts were severely deformed, so tnat the upper limiter pads

other mechanical damege to the H-350/430 container or to tne 1C-502 car-
tifidge was observed following the ramp and drop tests, The electrical com-
__~_ponents of the cartridge were non-functiconal, and so cculd not be tested for
operating conditions following the test, Cahizal w r gy = YL
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The object of this test was to subject the experimental H-350/430 container
utilizing four Robinson lo. W173-5 (17-30 1bf§ Met-I-Flex shock mounts and
carrying an 1C-502 cartridge, to standard racp and drop tests per 50S-% and
measure the shock accelerations sustained by the cartrldge comronents z2nd con-
tainer during the tests. The ramp test was requested to be run with the con-
tainer oriented in two orthogopel directions., The purpose of this test was to
determire the ability of the container shock wounts to mitigete shocks received
by the container sufficiently to prevent the XZrC-665 integrating accelerometers
of the cartridge from sustaining shock accelerations In excess of 100 g during
the ramp and drop tests.

Reason for Test

This handling equipment test was requested in a Request for Materisls Laboratory
Investigation from L. A. Dunn, 1284, to F. H. Adams, 1612, dated tay 14, 195€.
5. Neun, 128L4-1 was test consultant.

Summary of Past Tesgsts

Two previous standard ragp tects aznd one drop test have teen perforzed on 11-25C/
L30 containers with four Robinson lNo. 914-44 (45-75 1b.) Met-L-Flex vitration
mounts on them, ty Department 1610. The results of the two tests are reported

in the following memoranda: Regp Test of the H-350/430, Ref. Sym: 1612 (251),
dated Octoter 6, 1955, and Ramp apd Drop Test of Two H-350/43C Containers,

Ref. Sym: 1612 (267), dated Fehruary €, 1956, toth memos addressed to L, &. uns,
1284, from W. H, Crosas, 1612,

luring both of the previous ramp tests, as in the present test, the H-350/430
container was shock-lcaded in two orthogomal directions, although carriers are
requested to ship the container oriented only in one direction -~ with the con-
tainer legs parallel to the direction of travel. The maximum faired longitu-
dinal shock accelerations measured in the requested shirping direction during
the first test were: 16,7 2 on the ramp dolly, 26.5 g on the cartridge suoport
flange, 41.9 g one integrating accelerometer. Those measured during the
second test were: 17.5 g on the remp dolly, 24.7 - on the cartridge support
flange, 28.7 g on the integrating accelcrometer.
The maximum faired vertical shoc« accelerations omeasured during the drop test
were 116 g on the cartridge s t flange znd 110 g on the integrating accel
erometer,

The virration mcunts u

sed on the H-350/L30 conteiners (on=z set for cach condi--
tion of test) wers da 1ged somewhat during these ramp and drop tests, but were
Wr;:rﬁ:tly n1 10 was ozserved lo have cccurred tc
Lhe mG=502 « d [ Fran iwg Lests. The seversl szta of
vibration muﬁuts vere considered to be in satisfactory conditien to support
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the cartridge and to further isolate it from vibration fslle
altnhouzn the majority ol thew were sc:c:uut danspad during L
provided insufficient shock isolaticon for the cartiridge.

Due to the inadequate sho;k isoleticn of the Robincon lio. 21i-4a vibration
mounts employed on the H-350/430 container during these two tests, Division
122/ decided tc invest ;glve the shock and vibration isolaticn properties of
tine Rovingon ilo. W173-5 shock mounts, and so requested the present ramp and
drop test.

cetup for Test

Although carriers are requested to ship the #-350/1430 container oriented so
tnat the legs of the CCDt&luCT are parallel to the direction of travel, the
contal er was given standard racp tests criented on the test ramp aolly btoth

in the requested direction and at 90° to that direction. The metheds of con-
tainer shoring end tie-down employed for the tests in the twe orientations are
slwown in Figs. 1 and Tne ramp delly was drawn up the rasp incline to & pre-
determined position for each test arnd then released ard allowed to roll down
the truck and to impacl ugon one or two L x 4-inch pine impact blocks on the
ramn stop, depending upon the impact velocity.

“

[0 e
o]
.[
?\J

The "“tuOh of suspending the container in the dynamic jig for the standard drop
; which the container was dropped from the release rechanism and
izpact on the concrete flocr of the jig, is pictured in Fig. 3.

The individual components of the MC-502 cartridce and the experimental H-350/
430 container given the ramp ani drop test and their drawing and serial numbers
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Tre container wes shored
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for the reop teats with the container oriented in
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direction, for which the container legs
olly travel (0° orientation).

ocmeters llos.
ith the
nd

eleroccsters Hos,

of the drcp

Di~v

were parallel
Seven tests were run with
rom pocitions
for these
w2s

Tne rawmp dolly was rcleased
as marged on the ramp incline
to 6.9 aph. One impact tlock
two were used for Runs 4 - ?
the ramp tests, roth the 0° 900
- 9, Racp dolly velocity data vere
velocity ;age, which consisted of z micro-
actuated by contact arms on the track a

543
- 3, and

11 % " ¢
Biz 2 1 in

%]

S

i a)

the container
2. 5ix tests were
. The dolly relezse positions
to 11 ft. & in. The dolly impect
impeet block was employed on the
Runs 10 - 13.

ne 90° oriantation,
shown —&g.
£a

—'u

o

ranp

Gg 1=353/430
£ DiVASLOq 1234,
ieformed during the
dr

l..p.

etdp exployed in the dynamic jig for the drop test of the H-350/430
illustrated in Fig.
were dropred a distance of 4 inches onto concrete for twelve tests
for six tests,

iAs reguired by SC3-5, the container and

3.

Impact shcck ac"elﬂrJVAGHS were

/ and 9 (Figs, 7 3) during Drops

5
*y 72 71

an

test,
ision 128L.

the cartridge and container were

Following the ramp test, i
nad loosened, so tnat ths
izoatally on th2 mounts.
that the lower limiter paas
studs of the tcunts were

L i
cart
Siibs
s of
free

tc

found that the shock zcunts on %ne coriainer
dge coulld bte moved up to about 3/16-inch hor-
uent d*,as“an_y of one of the mounts ravealed
he mounts had been crushed, so that the cenler
move mezsureable distances within the holes
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l,)lﬁit_fquﬁikthJnl
through the pads. The extent to which the stud of one of the mounts cculd be
shifted off conver due to this nad deformation is illustrated in Fig. 9, which
is = close-up view of the mount chown in the foreground of Fiz. 7. In sddition,
the uprper limiter pads had taken permanent sets of neerly 1/16 inch in their
approximately 3/8 inch thickness. Therefere, the mourts were replaced with
neWw ones for the drop test.

Foll ouAng t drop test, it was again found " hat the lower limiter pads of the

nounts had been permenently deformed 2t the stud holes, so trat the ¢ tuds ccula

be aooved up Lc a marizum of atout 3/16 inch in the hcle s. The upper pads on

two of the mounts nad taken permanent sets of 2tout 1/16 inch as during the

ramp test. However, pads of the other two mounts vere peformed from about 1/1€
</32 inch in an askew oanner, as shown in Fig. 10.

Since two of the shock mounts of the H-350/430 contziner were severely deformed
during the drop test, a static loed-deflection test was perforzed on one of
these mecunts, one of the slightly deformed mounts, and on a new, unused oount,
in order to arnroxl’"‘cly deternine hcw the load cedrlnﬁ characteristics of

the container mounts had chznged under drop test shock loading, a2s compared

to the characteristics of 2 new zmount. Zach of the three mounts w.s coupres-
sively loaded frem O to 2800 1b. in the Beldwin Testing Hachine and the mount
deflecticns were measurad. The 2320 1lb. loads corresponded 2pproximately %o
the loads which the mounts would sustain in use on the %-350/430 container when
the {{C-502 cartridge was staticzlly lozded to slightly over 10D z. The load-
deflection curves cttained froz the tests are shown in Fig. 11. The curves
show thot the mounts which were subjected to a standard drop tesi per ZCGE-5
witile on the contoiner have rarkedly different stetic load-deflection charac-
toristics from those of the new zount. The shock~lozded mounts are much stiffer
than the new mount urnder lcads up to zbout 20 z, tut are only slightly stiffer
then the new one in the range roz about 20 to 100 gz, with the severely ceforae:
nount being scmewhat stiffer than the cther. ieither zcunt had "cottomed out®
and become rigid st the 100 g lo=d.

io other dzmage, in additien %o that which wes incurred to the shnock mounts,
5 - = ~m wo2an | B Hie - 3 ~ T -~ . P2l o ~
wes sustained by tre H-350/43C container during the course of the razp z2nd

u representative oacillogrﬂph recor
on rarancters gsiven in the table ar
in Fig. ;2 which shows one of tre
est with the H-350/.30 container in the

llotrﬂus from the ramp test with
o a 12-inch drop test, respectively.

The shock acceleraiion data ds
Y ven in Table III, The acce 2]
¥ iefined in SCS-10 and ilius

u a

rccorded during the rem
s

in ‘ne 900 crlentatlon and £

ference to the maximum fzired accelerations measured on the cartridge support
ange and on the integrating accelercueter shows that the cartridge support
ceived pulse acceleraticns up to neariy 100 g and the integrating accelerc-
:ter accelerations in excess of 100 g, which is the maximum shock load to
h1wb the accelerometer may be safely subjected
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Conclusiong

Since the instrumented AiC—£25 integrating accelerometer sustained shock ac-
celerations in excess of the Tax tle magnitiude during the drep test
pnase of the standard pandling -uuimeﬂt t*st specified in SC5-5 and since
the mounis became permanently deformed and changed characteristics during the
test, it is5 concluded that the 2obinson Ho. W173-5 shock mounts employ=d on
the experimentel H-350/430 container Zor the test are inadequate to provide
the reguired shock isolzticn for the .C-502 cartridge.
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=21 Project No, TM-413
TABLE 1

. CUMPONENTS OF FXPERIMENTAL H-350/430 CCRTAINER AND MC-502 CARTRIDGE

RAME AND DROP TEST CF THE H-350/.30 WITH W173-5 MOUNTS

Compaaent Prawiag No. _2erdal Mg,
H=-350 Container, Cartridge 220013=00 FR-1262-E5
H-430 (Experimental) Adapter Kit, Cartridge to 322062 Nono

Container, With Robiason lio.
W173-5 Mounts (4)

4C=453 Tizmer, Ianterval 312022 021
X¥C=488 Timer, Interval 310022 9
L4C=439 Switch, Acceleration 310023 246
KMC-429 Switch, Acceleration 312023 247
HC-43¢C Switch, Acceleration 312023 FX-2113-A5
LMC=429 Switch, acceleration 310023 FX-2131-A5
LAC=497 Interconnecting Box 310027 AA-0013-E5
MC-503 Support, Cartridge 310040 CE-62935
TMC-685 Accelerometer, Integrating 310250 GP-0025-J5
I XC-£35 Accelerozater, Integrating 310250 GP-0027-J5

NCLASSIFIED
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TABLE II

ACUELEROMETER DATA

RAMF AND DROP TuST CF THE H-350/430 WITH W17/3-5 MOUNTS

Serial  Range Natural Frequency

Location Direction = __lG.. Model lo.. _(cps) —  Figure Bolerengq
Ramp Dolly Main Frame Longitudinal €52 1100 ASA-120-300 439 1
H-350/430 Contalner Base Longitudinal 276 450 ASA-50-240 630 by 7
(Vitration Mount Bracket)
MC-503 Cartridge Support Longitudinal 284 +50 ASA-50-240 580 ba ¥
Flange
MC-%03 Cartridge Support Vertlical 1665 4100  AS5A-100-335 940 4y 7
Flange, fwd.
MC-503 Cartridge Support Vertical 1666 +100  AS5A-120-335 920 5, 8
Flange, Aft.
XM4C-488 Timer, Interval Longitudinal 681 450 F=50-300 470 &y, 7
XMC-488 Timer, Interval Vartical 2080 4100 F-120-300 510 Ly 7 ‘.
XMC-685 Accelerometer, Longitudinal 1377 450  F-50-300 500 by T, 8
Integrating
XMC-£85 Accelcrometer, Vertical 1300 1100 F-120-300 630 Ly 7, 8
Intagrating

W
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TABLE III

Ref, | 1612 (352)
Project No, TM-418

SHOCK ACCELERATIONS MEASURED ON THE H-

350/430 CCNTAINER AND MC-502 CARTRIDGE
RAMP AKD DROP TEST OF THE

H=350/430 WITH W173-5 MOUNTS

0 1 ,
Ramp Bun 6 - 6,8 gph - Q° Orientation = - = - Ragp Bup 13 -
Max, Manc, Max, Max,
Accelercmeter No, |Faired Rise Pulse Max. + Max, - Assoc.| Paired Rise Pulse Max, + Max, - Assoc, Faired Risme Pulse Max, + Max, - Assoc. |Faired Rise Ful:
and Pulse Time Duration Accel, Accel, Freq, | Pulse Time Duration Accel, Accel, Freq, | Pulse Time Duration Accel., Accel, Freq. |Pulse Time ‘
%&LM.&&L&M&MJ@LJ&LLMJ&LM L&) (&) (cpa) {ag)
1. Ramp Dolly -13.5 5 27 19.8 700" 8 1 35 16.3 700" -16,0 6 29 17,9 s00*" [ 218,75 z
Frame—Long,
2. H-350/430 Con- -22,5 7 20 30,1 40,4 3¢0 -18.8 19 28 22.% 35.3 310 -26,0 4 30 199 3.2 280t | -27.1 4 30{
tainer Base— ;
lone, \
: e I | e
3. MC-503 Cartridge -28.3 4 9 24,1 46,2 500t -17.5 6 26 13.5 43.6 300t 42,3 3 26 20,4 79.7 500 -48.9 3 i3
Suppert Flange-- !
Long,
4 C-503 Cartridge 28,7 18,6 1390 27.3 13,3 250t T 9.9 332 st
Upport Flange,
Pud, ~aVert,
5, MC-503 Cartridge 8.8 2.3 390 3 29.1  250° 56.6 42,1  so0t
Support Flaoge,
Aft,--Vert,
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TABLE III

SHOCK ACCELERATIONS MEASURED OH THE H=350/430 CCNTAINER AND MC~502 CAKRTRIDGE
RAMP AkD DROP TEST OF THE H-350/430 WITH W173-5 MOUNTS

e Bun 6 = 6.3 anh - 0° Orteatation ~han Bun 7 - €.9 aph - ° Qrientation —o-Hamn B0 2 - 6.8 goh - 90° Ortentation - &
i Max, Maot Max,

. Max,
“aired Rise Pulse Max, + Max, - Assoc, | Faired Rise Pulse Max, + Max, - Assoc, Faired Rime Pulse Max, + Max, - Asasocc, Faired Rise FPulse Max. + Max, -
{Pulss  Time Duration Accel, Accel. Preq, | Pulse Time Duration Accel. Accel.

Assoc,
Preq, Pul Time Duration Accel, ccel, Fraq, Ba Duration Accel, ccel, .
mm%mmm&m%m&&im&&i&iﬂﬁii -

5 27 19.¢  700*] 48 1 16.9  7o0t"

-12 -16.0 29 17,9 500" | -18.7 27

5
.5 -18.8 19 -26.0 ; 280% | 27.1
.3

-_— @0 ]

22
28 4 9 24.1 46,2

T 399 332 4s0t

56.6 42,1 soo*

|
|
|
;’-
|
|
i
i




XMC=428 Tizer-- ~4l.9 3 2k
Leng,
7, KMC-L88 Tizer-- 26,2 10,6 90 16.4 21,1 95 W6 303 ésot
Vart,
8. ANC~635 Accel,, |-21.6 7 19 121 24.6 600t | <137 7 30 L) 16,8 550 324 9 27 Weh g R | -H2 B
Integrating—-Llong.
9. AMC-685 Acesl., 24,7 17,2 95 19,1 2.z 110 43.5 16,5 130
Integrating--Vert.
Drop Teat 10 - 4 Inchen _arop Teat 11 - 4 Inches Drop Teat 13 - 12 Inches —— Drop Teat U
; _ - 2
¥ L. MC-503 Cartridge |+58.7 3 7 58,9 15:5 550 +50, 3 3 i £2,1 17,6 scot +32.,9 3 9 83.0 29,7 500 2,6 3 9
L Support Flange,
s Pad, - Vert
5. MC-503 Cartreidge | +i7.3 2 4 56,3 276 750 | #5752 @ T 239 800 #8481 4 96.4 20,0 B | w965 1 3
Suppert Flange,
Aft, —<Vert.
7. XL-(B8 Tloer—Vert. | +82.6 3 6 Bh4 34 SO | #8231 4 6 50,5  40.6 500 219 3 6 123 46,9  400° {4133 3 ?
|
9. WG-£A5 Integratiog] 461.8 2 5 62,1 1% J— +#6,8 2 4 €3.7 12.3 == £105 2 6 105 11,9 500 | 4104 B 5
accalercmeter—
Vert., |
+ Approximate valus, NOTE: 1, Positive (+) accelsratibns given for the ramp and drop tests are forward (WRT Test Ramp)
* Frequency associated with maximua nogative acceleration, and upward, Negative (-) accelerations mro in the opposite directiona,

<. Acceleration mugnitudes shown for vibrations at frequancies greater than 0.5 of the
resonant frequencles of the recording accelerometers (see Tuble II) are ganerally
T.17 ';""- 1 ) smaller than thae Actunl|vnluea, due to attemuation of the accelercmeter sensitivities

l"‘ i 1 in this frequency range,
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11 . - ‘ 140"’
.12.6 5 16 11,3 36.90 300t -21.3 4 27 7.5 33.6  Loot -41,9 3 24 31,7 73.4
w63 B
26,2 30.6 90 16,4 21,1 95 47.6  30.3  esot 72,9 26,7 700
-21.6 7 19 12,1 24.6 &oot =13.7 7 30 4.1 16.8 550 -32.4 9 27 15.4 13,3 600 -38.1 8 25 18.9 40.3 -
2,7 17.2 95 19,1 8.2 110 43.5 16,5 130 L6 22,9 130
o Drop Test 10 - 4 Inches 2rop Teat L1 - 4 Inches Drep Teat 13 - 12 Inches Drop Test 14 - 12 Inches
58,9 3 7 58,9 15.5  5%0 +50,3 3 7 62,1 17.6  soot +82.9 3 9 89.0 29.7 s00t | 42,6 3 9 108 8.1 500
4749 2 4 56,3 27,6 750 +57,5 2 8 T1.7 23.9 800 +84.8 i & 4 96,4 30,0 goo* +96.5 1 3 119 45.2 800
; |
32,6 3 6 87.4 374 50 +82,1 - 4 6 %T 40,6 500 4119 3 6 123 46.9 400 | 4133 3 5 133 €3.5  400%
]
[t61.8 2 5 62,1 7.5 - +6,8 2 4 68.7 12,3 == +105 2 6 105 11,9 500% | 4104 2 5 108 14.9 450
! .

‘ |
NOTE: 1. Positive (+) acceleratibns given for the ramp and drop tests are forward (WKT Test Ramp)
=4 with paxioum negative acceleration, and upward, Negative (+) accelerations are in the opposite directions,

2. Acceleration magnitudes/shown for vibrations at frequencies greater than 0.6 of the
resopant frequencies of{the recording accelsromsters (ses Tuble I1) are generally <
smaller than the actual|values, due to attemiation of the accelerometer mensitivities I\Tt’—\‘ A OICY ™

U 4 X L/.[.u,i .

in this frequency range, -
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