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Res Ramp Test of H-190 and H-194

Summary of Resulis

The H-190, H=194, and their contents received no mechaniocal or electrical
demage as a result of impact tests conducted with a& 10-degres-incline ramp
to determine the ability of the containers to withstand, and to protect
their contents against shock loading. During the 14 and 16=fcot runs on
the H~190, the 2 x 4 shoring nailed to the floor of the ramp dolly pulled

Joose.

The H~190 was given seven impact tests with runs from 4 to 18-feet up the
10-degrese-incline ramp. The H=-194 was given four impact tests with runs from

4 to 10=fest up the ramp.

'

On the H~190 the maximum accelerations measured on the base of the container
were 3l.2 longitudinal with a 0.033-gecond rise time and a 0.06ksecond pulse
duration; and & vertical vibrational acceleration of 36.2 g peak-to-peak
with & frequency of 140 c¢ps.

On the H=194 the meximum eccelerations measured on the base of the container
were 15.1 g longitudinal with a 0.021-second rise time snd a 0.040-gecond
pulse duration; and a vertical vibrational acceleration ofyiogsmg pesk-to-peak .

with & frequency of 370 opse. 5{) . : e
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No lateral accelerations were measursd during this test. | cinp )
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Objest of Test

The object of this test was:

a, to determine the ability of the H-190 and H-194 %o withstand,
end to protect their contents against impact accelerations.

be. to determine the adequacy of thq tie-dosn method, and
C. ‘to determine the accelerations at various positions throughout

the test spscimens.

Reason for Test R

The test was requested in a Work Order Authorization to P. H, Adams, 1612,
om L. A. Dunn, 1284, dated October 9, 1953, The s&cocelerometer locations
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and length of ramp runs were peoified verbally by the consultant, Mr. G, Vo
Lemmon.

Function of Object Tested

&

The H~180 is a shipping and storage container designed to hold the fuzing and
firing components of the XW-7/HJ,

The H~194 is a cylindrical can designed as a basic container to hold various

combinations of major components as provided by use of adapter kits XH-302,
XH-303, and X3-320.

Summary of Past Tests

No previous dynamic tests have been performed on the H-190 or H-194 by
Division 1812,

Setup for Test

Figure 1 shows a sketch of the H=-190 and H-194 test setup on the ramp dolly.

The H-190 and H-194 components are listed below:

COMPONENTS SERIAL. NUMBERS PART NUMBERS *
H-180 22-H3 None
MC~-83 XAE=-144 - None
MC-83 XAE-598 None
MC=73 X=324-A3 None
¥C=134 XABE-298-K2 Hone
MC-227 X=035=A3 None
MC-229 014 None
MC-235 047 None
MC=235 0558 None
(2) MC-234 Inoperable units None
No Seriel Numbers
H-194 Preproduction None
No Seriasl Number
MC~83 XAE-611 Nore
MC-~83 XAE=-552 None
¥C-~134 XAF~488=F2 Nons

*No part numbers are available on thess components because they wers issued
prior to the part numbsering system.
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The test equipment used during this test was as followss:

mo Lo Ao DUNN o 1284

Engineering test ramp and dolly
Miller Type C=-3 amplifiers, Model C=12, Serial Nos. 3 and 7
Miller recording oscillographs, Model H, Serial Nos. 159 and 161

A 1ist of the accelerometers, their serisl numbers, type and natural fre-
quencies is given in Table I, The locations of the accelerometers are
shown in Figs. 2, 3, 4, and 5.

Procedure

The H-190 and H-194 were instrumented with Statham acceleromeisrs and
installed on the ramp dolly by using 2 x 4 lumber for shoring, and lashed
down using wire rope and turnbuckles atterched to the four hoist and tie-
down fittings at the top of each container. Four tests were conducted on
both containers by pulling the test dolly 4, 6, 8, and 10 feet up the
10-degree~incline ramp. After the test dolly hed been positioned on the
ramp, it was released and allowed to roll free striking & 4 x 4 pine block
as & bumper., The H-194 was removed after the 10-foot run, and the H-190
was given three additional tests with distences of 12. 14, and 16 feet.

Results

There was no mechanical or elsctrical damage to the H=190, H-194, or their
contents after being subjected to seven and four impact tests, respeciively,
on the Engineering test ramp. The acceleration dsta for these tests are
contained in Table II, and a typical shock record is shown in Fig. 6.

During the 14 end 16-foot runs {sixth and seventh impacts) on the H-190,

the 2 x 4 shoring came loose where it was nailed to the dolly floor. No
damage ocourred to the tis-down systems on either the H-190 or H-194.
Beocause of the thres additional tests on the H-1590, the maximum longitudinal
acceleration measured on the base of the comtainer was 31.2 g with a 0,033~
second.rise time and & 0,08l~second pulse duration. ©On the E<194 the
maximum longitudinal acceleration measured on the base of the container was
15,1 g with a 0,021~g3econd rise time and a 0.040=second pulse duration.

In the H-~194 the vertical accsleration on the MC-83 mounting bracket had
vibration durations for the 4, 8, 8, and 10-foot rumns of 0.2, 0.3, 0.6,

and 0.85-second, respectively, at frequencies between 52 and 56 cps before
the vibrations damped ocut. In the H~-190 the vertical accelerations on the
top of the MC-229 exhibited similar characieristics with vibration durations
of 0.2, 0.3, 0.6, 0.65, 0,77, 0.97, and 1.20 seconds &t fregquencises be*veen
130 and 1855 cps for the 4 through 16-foot runs; respectively.

At times these acclerations went through several vibration c¢ycles bLefore they
built up to a peak. This ie shown by the large time to maximum signal in
Table II for the vertical acceleration on the MC-83 bracket during the

8.foot run, and for the vertical accelerations on the base of the MC-22¢
during the 1l2-foot run.
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The long vibration durations on the MC-229 ars probably due to rssonance of
the vibration mounts on the H-~190 wheress the long dwration of the vibration
on the MC-83 mounting bracket is probably due to the simple beam-type con=
struction of this bracket.
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No cerrelation can be drawn between the longitudinel acceleration on the
ramp dolly and the longitudinal accelerations on the containers. The dis-
crepancy between these accelerations is probably due to the loosening of the
2 x 4 shoring which pulled loose completely on the 14 and 16=foot runs.

Conclusions

The only comparison possible at the present time betwsen this ramp test and
reailroad switching is & comparison with & previous ramp test, This compari-
son is possible in terms of the longitudinal accelerations only; during
railroad switching, the lateral and vertiocal accelerations are more severs
than those imposed by the ramp tests., The shock spectrum (equivalent static
acceleration versus frequency) for a 19.7-z longitudinal impact, with a
0,049=s200ond pulse duration, on the ramp dolly was comparable to the shock
spectrum obteined from a longitudinal acceleration recordsd during an actual
reilroad switching operation with an impact velocity of approximately 4 mph.
As will be noted in Table II this would fall somewhere between the 16.7=g
impact of the 4-foot run and the 21.8-¢ impact of the 6-foot run. No com-
parison is possible for the higher magnitude impacts of this test, and
especially for the 14 and 16=foot runs where the time to maximum signal and
the pulse durations changed considerably from those of <the previous runs,

Sincs the nails holding the 2 x 4 shoring to the floor boards pulled lovse
on the 14 and 16-fogot runs, it is suggested that fasteners of greater holding
power (possibly lag bolts) be used to hold the shoring during asctual rail

shipment,
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TIE-DOWN FITTINGS

WIRE ROPE AND TURNBUCKLES

H~190 H-194
o T =17 =
L | | ANl { I I 1 ] I | ] i 1 ] '3
N 2x4 Pl ‘\_ EYEBOLT —

AL ED 70 FLOOR 2x10 FLOORING ON RAMP DOLLY

i
FIG—I TEST SETUP-RAMP TEST OF H-190 AND H-194
TM-184
REF SYM 1612(98)




Lo oA b Rk 3 - "
R ST B et e« <R s - . “

NOT AQOTRTRT) w17
LY pitir, KEF SYM 1512(°8)

QN#4sksy

(2 TSNS




el (S R

SRR

3985 #§

F1G.~3 LONGITUDINAL AND VERTiCAL ACCELEROMETERS ON TOP OF MC-229.
RAME TEST OF H-190 AND H-~1QH
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F1G.-€ TYPICAL SHOCK RECORD- RAMP TEST OF H-190 AND H-19U
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- Ref. Sym: 1612-(98)
TABLE 1
ACCTUEROMETER NITMBERS, TVPE, SERIAL ¥ MBER, RAGSE, AND MATIPAL FPEQUENCIES USED
DUXING RAMP TEST OF E-190 AND H-1%4
Number Location Serial Tangs Natural
¥easuring Direstion Rumber Frequency
{7) (cps)
1 Tonze Yamo Dolly 521 ABAL1NT L300 + 170 760
2 Vert, Pamp Dolly 277 ASA~ 5724V ¥ 50 570
3 Long. Base H=190 615 AR =IN35 ) + 100 760
& Vert. Base H=190 633 ASA~ H0=I00 + 50 500
5 Long. Bass MT-229 834 ASA-17N.300 * 100 750
S Vert, Bass MC-229 284 5584 . SG-240 t 50 880
7 Tong . Top MC-223 614 4 54 1N0-300 ¢ 100 760
8 Vert. Top MC-l25 274 Ada- 57240 * 50 550
9 long. Base 4194 624 AL -1070-800 * 100 743
10 Vert, Base H-194 276 A%t - 50-240 * 50 640
i1 Vert, ¥ ~137 Kounting Ring 279 ASA= 50-740 * 50 860
12 Long. M =83 Bracket 618 AS%~100-300 * 100 740
13 Vert. MC-85 Bracxet 275 AS2- 50-rx0 b 5¢ 550




Long.
Yart,
Long,
Vert,
Long.
Vﬁrt.
LOI\E¢
'w'ﬂrt.

renp
ranp
bagns
base

dolly
d01ly .
4.190
H=180C
bexe MCw229
bage M7 229
top W«229
top MJ-229

long. bage H=-194

Vert, base H~194

Vert, H.-137 MNountiag ring
long. W83 bracket

Veort, ¥"-83 bracket

longs
Vart,
Long.
Vart,
Longs
Vert,
Lonz.
Vort,

raup dolly
ramp dolly
base He190
bage He180
base HOw220
bags MC«229
top Ml =229
top X229
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*Vibration aczelerations ure patketo-pesk anceloravions

4-foot Run
Snock Time to Pulne Vib,s Time to
Ace, Max. Sig. Duration Acc, Max, 8ir. fraa,
(g) {sea.) (go0.) () (ncce) {cpn)
1667 0.007 0.064 - - -
- - . 7.9 0.018 23C
13,7 com 0,033 - - -
- - - 2301 ¢,011 170
13.58 0,070 0,046 - - -
3.7 0,032 0,083 Yw - -
2245 0,025 0,043 - - -
- - - 4,9 0.028 1656
13,4 0,021 0,037 - - -
- - - 9.2 0,039 270
8.9 0,043 0,051 - - -
off record
- - - 22,3 0.038 62
12«f90% Run
Shook Tite to Ailse ¥ibs = Time to
Age, Max, §ige Duration _Ass, Max, Size Fraqo
{g) (ses.) {aec.) {g) {300, ) {eps)
50,2 0.003 0.045 - - -
Bod Amplifier . !
16.8 0,021 0,049 - - -
- - - T27.2 0,019 260
19.7 0,034 0,064 - - -
- - - 11.9 0,116 24
2841 0,033 0,083 - - -
- - - 17.2 0,063 130
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SHOCK AN™ VIBRATIZN ACTEL YRAT IONS DURING RAvE

Shock

U U

TARLE 17
{-190 AND Hal94

6-f40¢ Run

3T F

Tiw to Holee Yib, ¢ Time to T
Aco. Max.Sie. Drat-on Aac, Max. Siz.
e fmeely o csesd)  fe) o (ses.)
21,8 0,003 3,044 - -
- - - 10.8 0.7 2z
12.% 0.719 0,038 - -
- - - 27.9 0,011 1
1662 Q0,930 0,047 o -
5.2 0.068 0.019 - -
23.5 0,n29 0.24% - -
- - - 7.8 0,087 1
15,1 0.021% 0,040 - -
- - - 10.8 0,034 3
10.5 0,045 0,015 - -
20.7 0.722 0,057 - -~
- - - 3.9 0.045
l4<foot Run o
Shock  Time to Pulse Vib, = Time to
Acs, Max.Sig. furation Ao Max,Sig. P
{(g) (s00,) (sec.) {g) (sec.)u_«»‘a
§
61,1 0,023 0,034 - -
8ad Amplifier
25.1 0.0176 0,061 - -
- - - 33,9 0,073 2
23,2 0.072 0.061 - -
o - - 24¢5 00054 ¢
35.0 0.034 0.067 ' - -
- - - 31.8 0,045 . 1
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Shock  Tirs to Pulns Vib, * Tims to Freq. Shock  Timo to Pulse Vib, Time to Freq.
Aooe ¥aie 3ige TCuratim Acc, ¥ax.Sig. Aco, Hax,Sig,. Duration Acc. Max,.8ig,
(&) (880, ) (sec.) (&) {860, ) {cps) (g) (800.)  (sec.) (g) (800) {cps)
24.3 0,.M03 0,044 - - - 25,8 0,008 0,052 - - -
- - - 8.5 0,010 700 - - - 9.4 0.007 250
4.1 0,084 0.048 - - - 14,9 0,018 0.043 - - -
- - - 34,6 0. 10 180 - - - 22.5 0.011 170
14,5 0.033 0,055 - - - 1461 0,023 0,053 - - -
542 Y047 0.01b6 - - - 5.9 0,074 0.021 - - -
15.1 0,036 0,068 - - - R 26,0 0,079 0.065 - - -
- - - 10. 4 0,087 140 - - - 10. 4 0.064 150
13,2 0,034 0,040 - - - 12,6 0.059 0.044 - - -
- - - 103 0,020 310 - - - 9,0 0.021 280
8.3 0,063 0.015 - - - 4,7 0.017 0,031 - -
13.7 0,037 0,041 - - - 19.3% 0,016 0,030 - - -
- - - 28,7 0,119 54 - - - 27.0 0.0%2 53
( o 18={00% Run
Shock  Tiae to Pulge Vib, = Tima to Freq.
Agr, H&x.Sig. Durn ti w Aos, E&x.Sig. - ¢
{g) (ss0,)  (msc.) (g) {gec.) (cps.)
81,0  0:022 0,032 - - - :
Bad Anmplifier ;
3.2 0,233 0.061 - - - .
tm - - 36.2 0,028 140 4
28.2 0.031 0.060 - - - . A
. oMy oo 28,5 0.041 686 .
4406 0.030 OlQ’;‘d e, [ ad ’.“
- - - 35,8 0,041 1356 .
i 1
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