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File: XH-512, 3-2

MR, P, E, JOCKIE, JR, - 1281

Attn: M. e O, Davis - 128l.1 -

Re: Ramp and Drop Test of tha XH-512 Crt No. ’i RE,CEWF—D
* and Drop Tost © L <
s : .5.‘..(: No. ﬂ'gﬁﬂj .
i T2 R & D FILES

The XH-512 was twice subjected to ramp and drop tests per SCS-5, paragra
3.4.1 and 3.4.2; once containing the Mark 15 spares package (Condition I),
and onos containing the warhead-to-bomb corversion components (Condition

III), It vas also subjected to two 4-inch drops, two 12-inch drops, and ORIED
one 7.04 mph ramp test while containing the Mark 39 spares package (Condi-‘uc
tion 1I), ' € 1984

The XHe512 and its components were undamaged during the drop tests. The 3427,
aft tiedown rings of the container cover were deformed during the ramp tests.

During the drop tests, maximum measured vertical deflections of the XH-512
cradle with respect to the container base were 2-15/16 inches, 2-7/8 inches,
and 2-15/16 inches dovn for Conditions I, II, aad III, respectively. Max-
imum measured faired vertical accelerations were: For Condition I, 7.3 g
on the afterbody, 10.7 g on the XMC-665 baroswitch, and 8,3 g on the XMC-832
baroswitch; for Condition II, 7,3 g on the afterbody, 10,3 g on the XMC-665
baroswitch and 8.4 g on the XMC-832 baroswitch; and for Condition II1, 7.5 g

on the afterbody, 10,4 g on the XMC-665 baroswitch, and 9,3 g on the XMC-832
baroswitch,

During the ramp tests, maximmm measured longitudinal deflections of the N
XH-512 cradle with respect to the container bese were 4-5/16 inches, SRHED
4L-1/16 inches, and , inches forward for Conditions I, II. and III, res-

pectively. Maximum measured faired longitudinal accelerations were: ForMAR 2 195
Condition I, 9.8 g on the afterbody, 12.0 g on the XMC-665 baroswitch, 9
and 11,3 g on the XMC-832 taroswitch; for Condition 1I, 9.8 g on the By
afterbody, 11,0 g on the XMC-665 baroswitch, and 11,7 g on the XMC=332
baroswiteh; and for Condition III, 9.5 g on the afterbody, 12.5 g on the
XMC-665 baroswitch, and 12.1 g on the XiMC-832 baroswitch.

e

UHG. ‘{/é‘z

The maximum messured stress on the XH-512 cradle was 10,110 psi compression MVFNanQ
recorded on Condition I during the drop tests and 14,700 psi tension re-
corded on Condition II during the ramp tests. In general, recorded strainfpP 1 ¢ 1965
were slightly higher for Oonditions I and II,
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Qbiect of Test

The object of this test was to perform ramp and drop tests with three
different conteined loads in the XH-.512 and to record the resulting ac-
celerations, deflections, and strains at locations requested by the
consultant,

Rsason for Teat

This test was requested in a Work Order Authorisation from J. C. Davis,
1281, to P, H, Adams, 1612, dated Petruary 28, 1957.

Zunctdon of Object Tasted

The XH-512 is a shipping and storage container for the rear bomb subassembly
of the Mark 15 and Mark 39 weapons.

suamary of Past Tosts

No previous ramp and drop tests of the XH~512 have been performed by
Division 1612,

catup for Teat

The XH-512 shipping container was tested with three different contained
loads.

They were:

Condition I =~ Containing the Mark 15 spares package

Condition 1I - Containing the Mark 39 spares package

Condition III - Containing the warhead-to-bomb conversion
components.

Figure 1 shows the XH-512 in position for dropping.

Figure 2 shows the XH~512 mounted on the ramp dolly ready for thes ramp
teats.

The components tested are listed in Table 1I.
Test equipment used during the tests consisted of the following:

Consolidated amplifiers, 3 KC carrier, Type 1-113B

Consolidated oscillograph, Type 5114, Serial No. 701BL19

William Miller Oscillograph, Model J, Serial No, 99

Villiem lnd.dller amplifiers, Typs C-3, Model Ci-l12, Serial Nos.
3anmd 7.
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Accelerometers used during the ramp and drop tests are listed in Table II
and shown in Figs., 2 through 5.

Strain gages used are shown in Fig, 6 and 1isted in Table III,

Scratch type displacement gages were mounted as shown in Fig. 7.

Erocedure

Accelerometers were mounted on the XH-512 and the contained units as re-
quested, Scratch type displacement gages were mounted at each end of the
XH-512 to measure the relative displacement between the cradle and the con-
tainer frame, Three strain gages were located near the shear ped on one
section of the cradle arm to measure the transiernt streins during the tests.

Conditions I, II, and III of the XH-512 were subjected to drop tests in
that order,

Complete SCS~5 drop tests were conducted only on Conditions I and III,

Two drops each from heights of 4 inches and 12 inches were performed on
Condition II,

For the drop tests, the XHe512 was raised to the proper height with a
chain hoist, released by means of a quick release (Fig. 1) and allowed

to impact on the concreta floor. Accelerations vere recorded by acceler-
omsters A-1 through A-8, Strain readings on the cradle of the XH-512,
taken during the 12-inch drops only, were measured by gages Sel, Se2,

and S-3. Displacements of the XH-512 cradle with respect to the container
base were measured during one 12-inch drop for each test configuration.

After completion of the drop tests, the XH-512 was fastened on the ramp
dolly by chains and turnbuckles (Fig. 2). Two lag bolts, one on each
side, were fastened through the aft end of the container base. The dolly
was drawn up the inclined ramp a sufficient distance with a cable winch,
released by means of a quick release mechanism, and allowed t»> impact
upon two 4 x 4-inch pine blocks. Impact velocity was measured by means

of a microswitch fastened to the ramp dolly and triggered by two actuating
arms placed four feet apart on the track, Time of travel was recorded

on the oscillograph.

Complete remp tests as per SCS=5 were performed on Conditions III enc I,
in that order. Only one impact at 7.04 mrh was performed on Condition II.
Accelerations were recorded by accelerometers A-l through A-l4. Strain
readings were recorded by strain gages S-1, S-2, and S-3 during the 7 mph
runs only. Displacements of the XH=512 cradle were measured during the
7 mh runs, '
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Besults

The components contained in the XH-512 were checked electrically, mechani-
cally, and visually for damage upon completion of all tests. The compon-

ents were undamaged, During the ramp tests, the aft tiedown rings of the

container cover were elongated. This was the only damage noted.

Table IV lists accelerations, pulse times, and rise times recorded during
all drop tests of the XH.512, containing the three different loads.

Table V 1lists accelerations, rise times, and pulse times recorded during
all ramp tests,

Table VI shows the maximum stresses measured on the XH-512 cradle during
the drop and ramp tests.

Table VII shows the maximum displacements of the XHe512 cradle measured
during the 12-inch drop tests and the 7-mph ramp tests.

Figures 8 and 9, respectively, show typical oscillograph records for a
ramp and drop test of Condition II, Oscillograph records of the other
conditions were very similar and are not shown.

Cancluaions

The XHe512 is structurally adequate to meet the requirements of the SCS-5
ramp and drop tests. Pear-shaped rings should be used for tiedowns to
prevent elongation of the rings during rail shipment.

Z/ et <~

GMi:1612-1:a8

DISTRIBUTION:
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Gempoacnk and ¥C Nugber

XH-512
MC=-671
HC=845
MC-(L0

LAC=665

A¥C-332

S0-738
MC-641
¥MC=790

XMC-789

MC=737
MS=772
MC-£90
¥C-781

Box, Storaze Pear Bombt, Subessemtly
Case Jecticn, Ballistic, Tail
Generator Assembly, Pulse, Igniting
Battery Pack, Thermal

Baroswiich, Arning

Switch, Pressure, Fixed Differential
Switch, Rotary, 3afing

2attery Pack, Thermal
Interconnecting Box

Puse Fack, Zlectrical

Pulse Circuit, Triggerel, Cold Cathode
Switch, Zlecirical, Arming-Safing
Hose Cap

Alignment Plate

Kef. Sym:

1612 {474)

Project Ho., TM-536

Bravigy No.

321157-0C
310246-03
3134,23-00
319203-02
319729

310460-00
31039000
310204~
319332-00
219301-01
310339-00
310374-00
310243

3190332

UNCLASSIFIED

Te3TZ0 DURING RAMP ALD LROP TEST COF THE XH-512

serial X

Unit No, 1
KA-304,7=-H6
AA-0032-J6
NWS=2054-06
HLLYODN7-L6
BL-523-L6
AA=3033-37
ARL1022-X6
Ah-YD26-T6
AA-L002-16
¥T-55116~15
AA~3039-T6

1410
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TAanLe 1T

ACCELEROMETEKS USED DURILG RAMP AnlL UKOP TEST OF THE K%-512

Statham lint.
hcecel, Filgure Serial Moiel Pange  Freq. Test '
Qoa.. — . _location® Beference _.Mo. __WNo. .~ _{g)  (epo) _When Laed '
A=1 Vert., XH-512 Cradle 5 7 520 ASA-50-040 +53 £L0 Famp und Drop
A=2 Vert,, MC-631 Afierbody 5 521 A5R-50-240 450 700 Ramp and brop
A-3 vert., XMC-665 Baroswitch 3 2314 Fa-120-359 +100 700 Ramp and Drop
A=l Long., KMC-(65 Baroswitch 3 1374 F=123=330 +100 s fiamp and Drop
A-5 Lat,, XMC-C65 Baroswitch 3 1375 F-121-300 +120 739 Ramp and Drop
A-6 Vert., XMC-332 Baroswitch 4 2080 Fa-1.0-300 +100 510 Hump &nd Drop
A=7 Long., XIMC=332 Baroswitch 4 2078 Fa-100-300 4100 - Romp and Lrop
A-3 Lat,, XMC-332 Baroswitch 4 1320 Fo102-300 ¢ £100 630 Ramp and Drop
A-9 Lony., XH-512 Container Base 2 639 ASA-53-300 450 53 Ramp
A-10  lat,, XH=512 Container Base 2 646  ASA-50-300 450 510 Ramp
A-11 Vert., XH-512 Container Base 2 640 A54=50-300 450 550 Ramp
A-12 Long., XH-512 Cradle S, 7 519 ASA-50-240 450 700 Raxp
A-13 Long., '4C-631 Afterbody 5 522 ASA-50-240 450 640 Famp
A-14 Long., Ramp Dolly 2 654 A5A=50-300 +50 490 Ramp

* All directions are with respect to the axes of the XH-512 when mounted on the rump dolly, shown in
Fiz. 5.

[ 2541
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TABLE III

TN LR DT

STHAIN GAGES USED UURING RAVP ALD CROP TEST GF THE XH-512
Gage Pig. Gege Gage Gage
_liea ____ _Gapge locatdon = Ref, Tupe  _Factor = Realstance

S-1 Top of XH-512 Cradle Arm 6 A=5=1 1.98 + 1% 119.€6 + .2

S-2 Side of XH-51Z Cradle Arm € A-5-1 1,98 + 1% 119.6 + .2
5-3 Side of XH-512 Cradle Arm 6 A=7 .98 £ 28 120.2 ¢ .3

UNCLASSIFIED




Acoel,

NQa.

A-l
A=2
A3
A~
A-5
A-6
A7
A-8

Accel,

A=l
A2
A3
Al
A5
A6
A-7
A-8

Accel,

oo

A-}
A2
A-3
A=
A-5
A5
A7
A-8

NOTE: 1, All directions are with respect to the ramp doll axes
2, Plus acoelerations ares t r 9 r

3. Accelerations were read as per SCS-10,

o lpcatdont

Vert., XH-512 Credle
Vert., MC-631 Afterbody
Vert,, XMC-665 Baroawitch
Long., XiC-665 Baroswitch
Lat., XMC-£65 Baroswitch
Yert., XMG-832 Baroswitch
Long., XKC-332 Baroswitch
Lat,, XMC-332 Baroswitch

E&suonl

vert,, XH-512 Cradle
Vert., MC-681 Afterbody
Vert,, XMC-£65 Baroswitch
Long,, KMC~665 Baroswitch
Lat,, XMC-665 Baroswitch
Vert,, XMC-832 Baroswitch
Long,, XMC~332 Baroswitch
Lat,, XMC-832 Baroswitch

~

Location?

ACCELERATICNS, RISE TIMES, AND PULSE DURATIONS RuCORDED DURING THE DICP TiST OF THE XH-3512

Copndition I -~ 4-~Juch Rrop
SRR £ §:1

kef. Sym:

1412

(474)

17—

TABLE IV

Froject Ho. TM=536

Vert,, XH-512 Cradle
Vert,, MC~681 Afterbody
Vert., XMC-665 Baroswitch
long., XMC-665 Baroswitch
Lat,, XMC-665 Barosvitch
Vert., XMC=332 Baroswitch
Long., XMC=832 Baroswitch
lat,, XMC-332 Baroswitch

Conditicn IT -~ 4-Inch Drop
4-Inch Drop lo. 12 ~lnch Drop hoa A3 . A4-Inch Qrop Hou. Xl . -
Max., Max, Max. ¥ax.
Vax. Accel. Faired Rise Pulse Max. Accel, Faired Rise Fulse Max.Accel. Faired Rise Pulse VMax.Accel. Faired Rise Pulse
Pulse Time Dur. ) Pulse Tine Dur. ) Fulse Tixe Dur. fulse Time Dur.
PE— ec) lsec) . _= R faecd 2. = fosel  laacd
Qve Cver
L.6 11.8% -=7.5 0,036 0.107 3.7 1l.6* -2,1 0,032 0,112 7.9 14.7 5.4 2,056 0.102 €.5 11.6 -4 0,045 O.114
4.5 6,0 =35 0,042 0,103 4.5 5.6 =41 0,041 O.134 5.2 6,3 =3.9 0,042 0,399 5.7 6.2 =33 0,41 0,105
3.7 5.7 -5.5 0.039 0.114 3.3 5.3 -5,2 0,939 2,100 4.0 5.2 ~5.0 0.033 92,101 4.0 5.3 -4.83 9,033 0.102
0,8 0.9 - - - 0.8 0.9 - - - 2.9 3.2 - -- - 2.3 2.3 - - -
2.4 1.6 42,2 0,716 92,962 2.5 1.6 42,1 0,024 0.064 1,7 1,7 +1.7 0,004 0,057 2.2 1,9 -1,5 9,011 0,05
3,6 5.8 ~4.1 0047 0,97 4.0 5.8 —hed 00043 0,995 4.0 E.5  -4.0  0.035 9.087 4.2 7.1 4.2 0,036 0,098
LeT 42 - - - 3.3 2.7 - —— - IS AR § -— - -~ 5.1 5,0 -— -- -
4.8 5.9 - - - L7 6.4 - - - 4,1 5.8 - - — 4.9 6.9 -— - -
Condition IIX -~ 4-Inch Drop GCopgition I -- 12-Inch Drop
4-Inch Drop No, 1 4=Inch Dron No, 2 12-Inch Drop MNo, 2 12=Xnch Drop No, &
Max, Max. Vax, Max.
Mex, Accel, Faired Rise Pulse Max. Accel. Faired Rise Pulse Max, Accel, Faired Rise Pulse Max.Accel, Faired Rise Pulse
Pulse Time Dur, ( g) Fulse Time Dur. Pulse Time Dur, Fulse Time Dur,
hd - 8 . - !g! fsgc! ‘segz =+ = ig! e ‘geg! S = (
7.3 13.7 -5.1 0,037 0,101 38,4 11.4 -5.2 0,037 2,086 10.2 22,8 -9,6 0,038 0,998 6.4 13,9 -3.7 0.039 0.098
5.7 11,2 =41 0,042 0,104 7.4 14.8 -5.9 0,036 0,29 6,8 11.2 -7,0 0.3 0,392 €.3 11,4 -7.3 0.,%2 0.097
5.2 5.2 =5,2 0,042 0.996 4.6 6.9 5.4 0,041 0,191 6,5 11,1 -10,6 2,040 90.101 6,5 10,7 -10.7 0. 0.096
0.7 0.8 - -— - 1,0 0.9 - - - 0.3 9.9 - -— .- 3.7 2.9 -— - —
1.7 1.6 +1,7 90,010 0,052 1.8 1.3 41,8 0,009 0.044 2.5 2.4 42,4 0011 0,962 2.0 2.2 =2,1 9,013 0,030
43 7.0 -4.5 0,044 0,091 5,1 8.8 4,5 0,044, 02,100 7,3 10,0 =7.4 9,032 0.092 6.6 10.7 .3 0,036 0,095
LeS5 5.7 —_— -— -~ 4T 6.1 - - - 7.¢ 5.1 - - — 5.4 7.3 -— -— -—
3.6 3.3 - -— - LeT 442 -~ - -— 6.4 8.1 - - - 7.7 6.7 - -— -—
Condition II -- 12-Igch Drop Condition II1 -~ 12-Inch Drop
e 12=1ach Drop No, 1 12-Inch Drop No. 2 —Inch Dr - y
Max, Max, Max. Max.
Max. Accel, Faired Rise Pulse Max., Accel, Faired Rise Pulse Max.Accel, Faired Rise Pulse Max. Accel, Faired Rise Pulse
Pulse Time Dur, Pulse Time Dur. (g Pulse Time Dur, Pulse Tize Dur,
4. _= 4 = {seg) +. = {eeg) 4 = {zeg)
9,7 20.2 -9.3 92,329 0,100 8,7 16.9 9.4 0.032 0,297 7.9 16,3 -9,0 0,039 0.296 9,7 20.1 -9.6 0.032 0,098
7.5 12,7 -7.3 0,237 0.097 7.5 15.4 -7.3 0.035 0.9, 7.5 15.0 ~7.1 0,035 0.096 9.7 .5 -7,5 0,035 0.094
6.3 10,2 10,2 0,035 0,99, 6,5 10,3 -10,3 0,036 0,093 7.2 12.5 -9.8 0,030 0.091 11,2 6,8 -10.4 0.035 0.096
1,3 1.3 - -— - 1,1 0.8 -— — _— 0.9 1.2 1,2 0,019 0,045 1,0 1.7 -1.7 0.2 0,246
1,8 2.5 -2,0 0,022 0,04 1.6 2.1 -2.1 0,014 0,035 2.0 2.2 -2.2 0.013 0,930 2,7 2.0 4.7 0,022 0,060
6.2 11.8 ~8.4 0,052 0,296 6,3 11.7 -8,3 0,037 0.993 7,0 14,0 -8.4 0,036 0,09 8.2 150 9.3 2,027 0.090
6.4 6.9 - — - 5.5 6.2 — -— — 6,2 5.9 - - -— 9.5 8.5 -— - -
5.6  7T.4 — - - 51 7.1 - - - 5.1 6,1 - — 6.7 3.0 - - -

Vert., down

3 long., fwd, towards

&

Iy

CONT T
Moo S f
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0%; and lateral, towards 270° (shown in Fig. 5).
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Accel,

A-9

A-1C
A-11
A-1z

A-l

£-13

AeR
A4
A-5
A-3
A7
A-8
[

Accel,

.-

A_ !
a-9
4-10
A-11
A-12
A-1
A-13
A2
Acq
A-5
A-3
A7
A-8
Ag

HOTE;

e locatien*

Long., Ramp Dolly

Long., XH~512 Container Base
Lat,, XH-512 Container Base
Vert,, XH=512 Container Base
long., XH«512 Cradle

Vert., XH-512 Cradle

Long., MC-681 Afterbody
Vert,, MC-£681 Afterbody
Long., XMC-665 Baroswitch
Lat,, XMC-665 Baroswitch
Vert,, XMC-£65 Baroswitch
Long., XMC-832 Barcswitch
Lat,, XMC~-832 Baroswitch
Vert., XMC-832 Baroswitch

Location®

Long., Ramp Dolly

Long,, XH=512 Container Base
Lat,, XH-512 Container Base
Vert;, XH-512 Container Base
Long., XH=512 Cradle

Vert,, XH-512 Cradle

Long., MC-681 Afterbody
Vert., MC-681 Afterbody
Long., XMC=£65 Barosuitch
Lat., XMC-665 Baroswitch
Vert,, XMC-€65 Baroswitch
Long., XMC-832 Baroswitch
Lat,, XMC-832 Barcewitch
Vert,, XMC-832 Baroswitch

1.

TABLE V

ACCELERATIONS, RISE TIMLS, AND PULSE DURATIONS RECCRDED DURING RAMP TESTS CF THE XH-512

X
Max. Accel, Paired Rise Pulse
(g) ... Pulse Typa Dur,
+ = {seg) (sec)

1,1 10,0 9.0 0,010 0,033
12.¢ 13,9 -9.3 0.004 0,C32

9.7 W7 -— — -

7.7 9.9 =4.0. 2,004 0,025

€, 7.7 =7.7 02,042 0,105

1.2 1.9 - -— -

5.5 €.8 -£7 0,03 0,099

2,5 1.1 +1.6 0,035 0,1:2

6,5 8.1 -8.1 0,032 0,102

1.0 1.0 «1,0 9,023 0,033

0.7 ©.6 +0.,7 0,023 0,054

€.6 7.9 =7.2 0,03¢ 0,100

1.3 .4 - —— -—

0.7 0.9 - -~ -

R ——
Max.
Max, Accel, Faired Rise Pulse
Pulse Time Dur.
o= {sec)

1.8 16.4 -14.5 0,010 0,034
2.1 21.8 -18,7 0,004 0,028
17.3 151 -— — -
10.8 115.0 5,5 0,016 0,025
10.1 1,1 -10,8 0,039 0,102

2.1 2.7 - -— —

3.7 9.8 9.2 0,036 9,096

3.1 2.2 -2,0 0,038 0,096
9.3 10,7 -10.7 0,025 0,093

1.5 1.9 -1,9 0,006 0,043

1.1 1,1 -1.1 0,028 0,037
9.7 11,1 -10.7 0,037 0,097

1,6 1,7 +1,3 0,020 0,058

1.0 1.2 0.8 0,015 0,044

Accelerations were read am per SCS-10,
2. Plus aocelerations are vertical, downj longitudinal, forwerd towards 0°;

* A1l directions are with respect to the ramp dolly axes.

Condition 1

—_— == .57 mph _ __ Rup e, 3 -—— 6,05 @ph
. Max.
Max, Acce), Faired Rise Fulse Max. Accel, Faired Rise Pulse
). Pelse Time LDur, Pulse Time Dur.

4+ = (& (sec) fmec) _*. = (&)  (sec) (aeg)
1.2 16.0 =-12,7 0,002 0.C32 1.8 1i.5 =-12,5 0.010 0,033
21,0 39,2 --25.2 0,004 0.0R¢é 13,9 22.3 -14.8 G.003 0.028
16.6 14,2 -~ - - 2.7 10,6 -— - -—
12,0 15,3 -5.,6 ©,013 0,022 10,2 13.0 +6,7 C, 006 0,015
2,0 9,2 -=9.0 0,03 0,092 9,1 10,1 -9,5 0,035 0.058
3.2 3.2 - - - 2.2 2.4 — - -
9.0 8.0 -8,1 0,040 0,1C3 8,3 8&.,8 -8,3 ©€,C37 0.1C0
3.1 1.5 -1.5 0,033 03,078 3.0 2.1 -2,1 C,035 0,095
8,2 8,9 -8,9 0.021 C.095 2.3 9.5 -9,5 0.5 0.09
1,9 3.0 41,9 0.005 0,995 1,6 2,2 -2,2 0,025 0,071
0.7 0.8 +0,7 0.00% 0,010 0,9 0,3 +0,8 0,022 0,052
9,0 9,0 27,9 2,037 0,096 8.3 9.5 -89 0,03, 0.0%
2.6 2,5 41,5 0,021 0.9 2.2 2.8 -1,7 0,020 0,066
1.4 0,9 +0,4 0,013 0,26 0.9 1,0 -0,8 <C,030 0,080
. Bun No, €& -~ 7,04 mph Rup Noa 7 == 7.04 mph

Max, Max,
Max, Accel, Faired Rise Pulse Max. Accel, Faired Rise Pulse

Pulse Time Dur, Fulse Time Dur.

+ - * = (g) {sec)

2.0 14.4 -13.3 0,010 0,026 2,1 18.1 -15.0 0,011 0,03
13.0 21.4 -18,5 0,008 0,031 11.6 19.6 -16,5 0,004 0,030
14.5 11,9 - - —_— 14.7 15.9 - - -
10.8 15.6 5,8 0.008 0,025 1l4.8 159 -8,z 0,005 0,017
10.4 11,3 -11,3 0,037 0,097 10,2 11,4 -11,4 0,0C3 0,093
1.9 2.3 - - - 2,9 2.9 - - -
9.3 9.7 -9,6 0,035 0.097 3.6 10,5 ~9.8 0,038 0.098
2,9 2.2 -1,8 0,047 0.098 2.4 2.4 «1,8 0,051 0.101
2.4 12,0 -12,0 0,031 0,100 10,2 11,6 -11,4 0,026 0,098
1.1 1.9 -1.9 0,009 0,024 1,2 1,4 =-1,4 0,065 0,019
1.2 1.4 -1,4 0.028 0,036 1,2 1,3 -1,3 0,031 0,039
10,3 12.0 -11,3 0,042 0,101 10,z 11,6 ~10.9 0.033 0,097
1,7 3.3 41,1 0,015 0,043 2.2 2.9 +1.,8 0,016 0,069
0.9 1,0 «0,6 0,007 0,057 1.2 1,7 40,6 C£,011 0,077

lateral, towards 270° (shown in Fig. 5).

Ref, Sym: 1. (474)
Project Ho. TM-534

Rug_Ne Am“ €.52_mph
> &

Max. Accel, Faired Rise Pulse

.. Pulse Tine Dur.
A = {acc) (aeg)
2,0 17.7 -15.7 0,011 0,031
3,6 23,2 -17.6 0,003 0,029
1.6 13.2 -— -— -
Aol 13,7 =5.3  0.018 0,027
9.6 10,4 -10,2 0,039 0.101
1.2 2.4 -— - -
8.9 9.1 -8.3 0,03 0,096
2,7 2,1 2,1 0,039 0,103
8.4 10,7 =10.7 0,027 0.C%8
1,3 1.8 -1.8 2,004 0,044
1.2 1,2 -l.,2 0,03, 0.070
8,4 10,7 =-10,1 0,037 0,099
1.6 1,6 40,8 J.022 0,068
1,1 0,9 +0.,7 0,017 0,056




Ref. Syms 1612 (474)
) i : -19. Project No, TVM-53€

TABLE ¥ (Continued)

ACCELERATIONS, RISE TIMLS, kD PULSE DURATICNS RECCHLED CURIKG FAMP TESTS CF THE XH-512

Conditicn I1J Conditiop 111
e 7,0 R - h, Run Noa_ 4_==_5.57 zph Rup_No, 8 == €.05 mgh
Max. Max . Max. Mz,
Max. Accel, Faired Rise Pulse Max. Accel, Falred Rise Fulss Max, Accel, Faired Rise Pulse 1!Max. Accel, Faired Rise Pulse
Accel, (g) Pulse Time Dur, _ (g}  Pulse Time Pur. __ (g} _ Pulse Time Dur, __ (g} . Pulse Tize Dur,
No Locaticn® . = D {sec) (sec) + = (& (sec) (see) _+ _= (g) (see) f(sec) _+. - igec)
A-14 Long., Ramp Dolly 2.0 138.5 <15.5 0,010 0.231 2.0 17,2 -l4,4 0.009 0,023 1.¢ 13,5 -12,3 0.011 2.032 1.9 18,3 -~15.4 2.001 0,025
A-9  Long,, XH-512 Container Pase 13.5 25,4 -20,3 0,006 0,028 20.2 20,0 -15C 0,002 0,222 12.8 15.4 -12.2 0.005 C.030 20,5 26.8 -17.2 0.002 0,026
A-10 lat., XH-512 Container Base 14,0 12,5 -~ - - 12,1 12,9 -- - - 12,4 10,2  -- — — 1lé.2 164 - - -
4-31  Vert., XH-512 Container Zase 16,2 1€,2 +6.,2 0,905 ),014 10.7 13,5 +£.5 2.0 G0l 9.2 10, 46,1 7,07 2,015 15.2 1&.8  +43.1 0,005 0,014
A-12  long., XH-512 Cradle 10.5 12.3 -12.0 0,033 0,093 8.0 3.2 -7.8 02,036 0,09¢ 3.6 9.3 -39 0.233 2,092 9,7 10.5 -9.7 0.930 9,089
A<l Vert., XH-512 Cradle 3.6 -3.3 -1.6 9,020 0,030 2.8 3.2 -- — - 2.0 2.3 -1.3 0.027 2.097 2.7 2.9 -1.3 2.C31 0,049
A-13  long., MC-681 Afterbody 10,2 10.2 ~9.2 0,033 0.091 7.3 7.6 <=€.5 0,02, 0,094 3a.8 3.5 7,5 0.027 2.097 3.6 12.C 4,5 0.Cz3 0,09
A=2  Vert., MC-681 Afterbody 2,6 2,1 -1,4 0.C56 0.081 2.2 3,0 2,1 92,026 0.C82 2.5 2.7 -z.3 0,027 02.C85 2.5 3.1 -2.6 9,329 0.082
AL  Long., XMC-665 Baroswitch 9.4 11.0°-11,0 0,020 0,01 6,7 9,0 -9,0 0,024 0091 7.3 9.4 ~9.4 2.027 0.098 8,7 10.6 -10.6 0,024 0.090
A~ lat., XMC-665 Baroswitch 1.6 1.3 41, 9.004 0.011 1.5 2.0 -2.6 90,205 9.339 1,3 1,7 +4L.2 0,008 0.20 1.1 2.0 -2.,0 9.003 0,013
h~3  Vert., X¥C-665 Baroswitch 0.9 1.7 -1.7 0,019 2.062 1,1 0,8 +0.2 9,008 0,219 0,9 0.8 -0.8 0.207 2.0 1.1 1.1  40.3 0,005 0,013
A7  Long.,, XMC-332 Baroswitch 9.2 12.1 -11,7 ©0.038 0.098 2.2 9.0 -8C 0.030 0,99 8.3 7.9 &€ 0,030 0.093 2.7 11,5 -12.2 0.035 0.091
A-8  lat,, XMC-832 Baroswitch 1,6 2,2 <1,z 0,039 2. 2.3 2.9 +1.6 0.006 0.C5, 1.5 1,7 +1.0 0.024 0.CL6 2,0 2.5 +40.9 0.023 0.0%€
A-6  Vert,, XMC-832 Baroswitch 2.7 2.7 42.5 2,07 02.051 3,1 3.0 0,8 0,024 0,080 1.2 1.4 -0.7 90,012 0,068 2.7 2.6 -1.0 0.059 0,115
Condition 11T
_.Rug No, 6 - €,35 mph Fun Ko, 7 -- 6.2 aph Bup Be, 8 - 7.04 mph
Max. Max., Max,
Accel . Max, Accel. Faired Rise Pulse Max, Accel, Faired Rise Pulse Max, Accel, Faired Rise Pulse
. Pulse Times Dur, {g! . Pulse Time Dur. (z) - Pulse Time Dur,
.- T —locstion* . =_ i {gec) f{sec) 3 - {g) 1 = gy (sec) isee)
A-1, ° Long., Ramp Dolly 1.8 21,3 -13,3 92,002 0,023 2,0 18,7 -17.5 0.C10 0,025 2,0 20,1 -17,7 0.002 0,031
A-9  Iong., XH-512 Container Base 17,4 32,5 =-28.8 0,00, 0,020 23,0 25,0 -23,0 0,003 0,018 15.1 32,3 -27,9 0.005 9.027
A-10  Lat,, XH-512 Contalner Base 27,1 19.5  — - -— 18,1 24,0 - - -~ 13,5 16,7 @~ - -
ﬁ-g Vort., XH-512 Container Base 26,4 25,1 -10,7 0,005 0,015 19.8 23.1 +7.4 0,006 0,012 13.8 19,6 +7.5 0,006 3.C17
A-l Long., %H-512 Cradle 10,3 11.4 -10,7 05,020 0,088 11,8 "12,3 -11,2 0,030 0,082 11.5 12.2 -11.5 0.237 0.696
AL Vert., XH-512 Cradle 4e2 L2 -= - - L5 4.1 2.8 0,036 9,337 2.8 L.z -2.1 0,032 0,102
i vre., "chéil Afterbody 9.8 2.5 &1 0,028 0,082 9,7 10,6 -9,5 2.032 0.M7 7.9 10,7 -9.3 0,031 0.0%
Y Lert-.;fvcfd Afterbody 4.3 3.3 -2.7 0,034 0.7586 3.8 3.8 -3,1 0.024 0.C83 3,9 3,8 -3.0 0O,Czé& 0.082
o> ljrb\e.,xy-x 665 Baroswitch 9.5 11.4 -11.4 0,022 0,291 11,3 11,5 -11,5 0,021 0,086 12,3 12.5 -12,5 0,026 0,09
Ay ks XHC605 Baroswltch 16 L7 -7 0,008 0,020 1.4 1,8 -8 0,009 0,%6 1.8 2.6 =2.6 0.007 0,013
A7 gerees BomoC3 Barcsullch 1.2 1.1 4.2 0,007 9,917 1.3 1.2, 4,3 9,006 2,316 1.1 11 4.1 0.%06 0.017
A ones XNC832 Berosuitch 9.7 11,7 -19,5 0,03 0,094 12,5 11,1 -1C.9 2,331 2.388 12,9 13.2 -12.1 0,022 0.091
A6 Vort! ool Barosuitch 3.1 3.9 -1,4 0,002 0.06, 2,3 3.8 -1.8 0,015 9,05, 2.7 2.0 =20 0,033 0,024
ert., XMC-832 Baroswitch 2,1 1,6 0.9 0.039 0,058 2.5 3,9 +0.6 0,021 0,076 1.9 2.8 -0.9 0.514 0.069

NO?E: 1. Accelerations were read as per SCS-10,

2. Oaly ::;1““ was made with Condition II, Runs No. 1 and 2 for Condition 111 were approximately 5.1 mph, tut test records were
unrea e, ) .

Plus accelerations ‘are vertical, down ;" longitudinal,

foerri} bowardqxq%%lu‘teml, touards 270° (shoun in Fig. 5).

UNCLASCIFIED
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CALCULATED STRESSES Oui THE AH-£12 CraDLE LUKING
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TABLE VI

HE RAME OLLU

Kef. 3ym: 1812 (474)
Project uwe. TU-53€

URCP TEOT UF THi XH=512

v ximum Strousea caloaiated fron Stredn Readings burinl Teats
Goad
Strain Two Regorded lo-Inoh Lrop Topls
Configuration  Guge Firpty Drop 2ecead prop Coaph Tomg 200t
Tested 1O, Straign Jape Lgenticn Tennien SCoupression Iension Sempression Iensios Compzeoslon
Soenditien T =1 Tup of XU-512 Cradle Arm ,7¢0 17,08 I 0,0 NS L, ET
-2 Tide of XHaT2) Jradle Arm ., Jde IR L, A 4,510 L
-~ Sl et ULl Jecle Arm T 00 by 590 4,570 4,170 T L,E2 2 DR
Semititos 11 -1 Ty -8 Grusle Arw ol PRI €550 Tt N -y
S<2  Gide of KH-J12 Cradlo Aro PR S “,,DV D, TSR NI
£-3  Sile of (-fle Cradle arm U, ceo A KL e T, T LT, L
Condition I11 5-1  Top of Xil-Jle Cradle Arm ,a20 1,1:9 £, 380 1,130 3,30 £y030
L=2 Siluo of (E&5H12 Cradle Arn A,;:O 3,)?0 A,)ZO },qu A,#}O 1.730
123 side of XiH-512 Cradle Arn C,1700 L, e <, 589 5,30 13,550 3,070

WUTEr  All strysses were .u.cvlatod frem resorded straln veadia s, usiag a

30 x 17°
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&
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Zel, Sym: 1élg

£
\L-L.)
-21- Frofeet Lo, TU-0UC

-~

Ta'sb'L:. VZI
VAXIMDM MEASURED DISPLACE:®NTS CF THE Xitw512 CHALLE -« MAMP AGD LKOF TEST CF THb Ki-512

I |7 NE j < : amsy 1 I Che ‘ - — . e A e o

Loading Test Forward Jnge e e e R Vo
coddtdn goiition Up Down Fwd, At e bewa . Bwd o Al
Condition I 12 in Drop lNo. & 2-1/8 2-7/8 3/16 3/3 2 2=15/16 3/14 3/8
7.04 mph Ramp Nc. 7 5/8 11715 4-5/16  3-11/16 11/16 11716 L=lfL 0 3-374
Condition IT 12 in Drop Ho. 2 £-1/8 4=7/3 3/16 5/1% 2.8 L-7/8 e 174
7.91 mph Ramp MNo. 1 1/2 9/1& L-1/1€  3-1/16 - _— L=1/16 -
Condition III 12 in Lrop No. 4 2=1/16  2-13/16 3/16 5/16 w=1/160 2-14/1€ 3/16 5/1€
7.24 mph Ramp wo. 8 1/2 5/3 4 1-5/8 7/3 1 L 3=9/1€
* lio reccrd; the displacemont gaje Jummed during the test, “

#CTE: 1, All displacumonts were relative between the XH-512 cradle and the container frame. Directions are
ith respect to the longitudinal axis of the container as mounted on the ramp dolly.

LIVT
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