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<a L A DUNN - 1284 r c < ^ : ^ T p P 7 r ~ - : : i _ ? 

^. £- :ond Shipment Vibra t ion Tes t of Loaded H-189 Container 
'^l^QhA Or?' 

"•^-i'lPlEj) 
- . : Test '%s 

.t;ect of tnis test was to perform vibration tests from 10 to 60 ops on<<^ ' ^ 
n-i89 container loaded with the MC-156 cartridge (with and without the O^ ^^ 

9^ -•init) t o simrolate d i f f e r e n t sh ipping condi t ionso ^ 'C- ^ ^ 

l u t h o r l z a t l c r for Tes t 
V 

This t e s t was reques ted by Div is ion 1284 i n a Work Order Au tho r i za t ion da ted 
^'c.ember 4^ 1952. Mr̂  Go V„ Lfcmmon was t h e consu l t an t s 

S-gmmary of Results 

Liificulty was experienced in mounting the container on the vibration tablef?**" '̂*' 
V-men the container was bolted tightly to the table using jigs NoSo 1 and 2 *- • /» 
(?ig 1) J the container base cracked,, the aluminum vibration mount spacers A | h / 
f ro,-ikedo and the vibration mounts were damagedo Steel vibration mouilt spacers 
performed satisfactorilyj bat the mounting screws on three vibration mounts 
loosened^ When the container was anchored to the table using jig Noo 3 (Figo 2) 
tc sinulaie aircraft shipping conditionsp performance was satisfactory through
out the testo In general, vibration amplification factors were higher with 
the X-unit and vibration mount spacers removedo 

1̂1 DC ed are ar̂ d Results 

ii« « 

MA. 

•tO 

1t?3 
Th'i H-J.39 eorvtainer supplied for the vibration tests was the first develop-
sr.e.it prototype manufactured by Precision Sheet Metal Company,, No serial 
number vias available,, The container was supplied with eight cartridge 
vibration mo-onts, rated at 100 pounds per mount, MDI Noo 813817o Channel-
shaped alorninum and steel vibration mount spacers were supplied for the purpose 
of raising the cartridge sufficiently above the container base to allow for 
"Oiling of the olectrleal leads around the base of the cartridgeo____Wh.eii.JLhB ? 

BY U.vu, *.I43 

>.-uni t was removed J t h e s p a c e r s were n o t needed and werfe-^alio removed 
iW^NTOR^S)* '̂®'''̂  v i b r a t i o n mount s p a c e r s a r e shown i n F i g 3o * ' 
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N~, v.ral frequencies of the cartridge mounted in the container were determined 
bf i-hoiî k-exciting the cartridge and measuring accelerations at the cartridge 
-.•.n*ing ring and at the top of the cartridge shello Natural frequencies for 

the .. onditions under which the container was vibrated are listed belowj 

lo With al'uminum spacers and X-unit 

ao Vertical Shock 
Top of cartridge shells 25 cps 
Cartridge mounting rings 24 cps 

bo Horizontal Shock 
Top of cartridge shell; 15 cps 
Cartridge mounting rings 42 cps 

2o With steel spacers and X-unit 

ao Vertical Shock 
Top of cartridge shells 26 cps 
Cartridge mounting ring: 24 cps 

bo Horizontal Shock 
Top of cartridge shell; 14 cps 
Cartridge motmting rings 42 cps 

3o X-tmit and spacers removed5 vibration mounts set 
directly on pedestals 

ao Vertical Shock 
Top of cartridge shells 32 cps 
Cartridge mounting rings 28 cps 

bo Horizontal Shock 
Top of cartridge shells 9 and 18 cps 
Cartridge mounting ring: 58 cps 

From this n it is evident that the type of spacers tised had little effect on 
the natural frequencieso In general, with the spacers removed the natural 
frequencies were higher» The loaded container was then vibrated in two 
mutually perpendictilar transverse planes m accordance with SCS-5p paragraph 
2„l-,4o3 (10-60-10 cps in 10 minutes at a double amplitude of O0O6O inch for 
45 minutes per plane) o Vibration VB.a not performed along the longitudinal 
eals of the contalnero Planes I and II were at angles of 23 degrees aixi 67 
degrees „ respectively, to the longitudinal axis of the hG-158 junction boxo 
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Accelerations were recorded at the following locations? 

k-^ - shake table (Figo 2) 

Ag - container base 

A^ - vibration movint spacer (Figo 3) 

A; - cartridge mounting ring (Figo 3) 

Ac - top of cartridge shell (Figo 3) 

Â ^ - top of container (Figo 2) 

i: > eontcLiner was mounted rigidly to the t-able by means of aluminum bars psassed 
ti.rough the container feet and bolted to a mounting plate screwed to the shake 
table (Figo !» jig Noo 1)o The container feet were aligned in the direction 
of vlbr&tioT\o The container was vibrated for 45 minutes in Plane I with the 
X-unit and the aluminum vibration mount spacers in place. During this timej 
the rivets holding one of the bumper ring mounting brackets were broken and 
the welds on the bottom of the container;) particularly along the container 
'>et; were crackedo Four of the aluminum vibration mount spacers were cracked 
and three of the bottom retaining collars of the vibration mounts were torn or 
broken Vibration amplification factors for this test are shown in Figo 4° 
It was felt that this method of mounting the container caused unusual loads 
along xhe feet welds of the base and was responsible for the damage to the 
basso 

Another mounting method was then tried (Figo 1,, jig Noo 2) „ The feet of the 
container were removedp an aluminum spacing disk was placed on the shake table^ 
and the container base was placed on the disk and screwed to the table, Thus^ 
the dynamic vibration loads were more evenly distributed throughout the base 
than wh&n jig Noc 1 vas usedo Vibration was for 15 minutes with the X-unit 
and steel spacers in place of the aluminum spacers» At 45 cps a very high 
vibration amplification factor was noted at the cartridge mounting ring, and 
the liJtit switches on the shake table shut the table offo Inspection showed 
that three of the vibration mounts were loose o The rivets holding two of 
tne bumper rjng mounting brackets had broken and the brackets were deformedp 
and the retaining nut on the bottom of one of the loose vibration mounts had 
partially unscrewsdo Amplification factors for this test are shown in Fig„ 5o 

It was thftfl decided with the constiltant to inspect actxial aircraft tie-dowi^ 
of these and similar containers and to mount the container on the shake table 
ir. a manner closely approximating these tie-downs» As a result of an inspe<j-
•cion of an actual aircraft tie-down of the H-43 container (very similar to the 
H-189) i> the container was placed on a plywood board bolted to the shake tabl* 
and a chain was passed through the handling hole in the cover and fastened to 
tns table by means of turnbuckles (Figo 2)» Several short vibration runs were 



Refo Symbols 1611 (191) 
Ml]. L. A. DUNN - 1284 - 4 - P r o j e c t No, ET-3099 

UNCLASSIFIED 
"nece at low amplitudes to determine the effectiveness of the jig. The actual 
1-ration tests were made with the chain arranged transverse to the direction 
ot vibration and the feet aligned m the direction of vibration. The con-
.4ii->'jr was vibrated for 40 minutes in Plane I with the X-unit and steel spacers 
IK place.. The bimper ring was not installed during this run because new 
•n ;ariilr!g brackets were not availableo Performance was satisfactory and vibra-
\ v" . aaiplification factors are shown in Figo 6o 

Upon receipt of new bumper ring mounting brackets^ the bumper ring was in
stalled at/d the tests were continuedo Vibration rxms were made in both 
planes vith and without the X-imit and steel spacerso Planes were changed 
>iy turning the cartridge 90 degrees on the cartridge mounting ringo The 
container coverj, mounting chain, and container base remained in the same 
position for these ninSo The mounting chain was transverse to the direction 
of vibration and the container feet were aligned in the direction of vibrationo 
After 1-1/2 hours of vibration;, the bottom retaining screw of one of the vibra
tion mounts fell onto Other than this the performance of the container was 
satisfactory throughout the testo Since some slippage occurred between the 
cot̂ tainer base and the table, vibration ainpllfication factors are plotted in 
FigSo 7 through 10 with respect to the container baseo In general, vibration 
amplification factors were higher with the X-unit and vibration mount spacers 
remo^sdo A oonqmrison of FigSo 6 and 7 also shows that vibration amplification 
factors were generally higher without the bumper ring installed than with it 
installedo Howevery accelerations were generally higher throughout the 
cartridge with the bumper ring installedo The reason for the opposite trend 
in amplification factors is that greater slippage between the container feet 
and the table„ and therefore lower accelerations at the container base amplifi
cation reference point and throughout the cartridgej, occurred with the bumper 
ring removedo The exact reason for different degrees of slippage between the 
container base and the table is not knowno It could possibly be due to different 
jig cb-ain tensions or different degrees of abrasion of the plywood inounting 
boardo In the author's opinionp it does not seem likely that the presence or 
absence of the bumper ring could affect the slippage of the container on the 
shake t^bl* to this extentc 

A previous test yas conducted on this container and is discussed in a report 
to MTC Lo Ao Dana (ET-852s dated March 23o 1953)» That test was performed at 
low ampi3tiia5 5 for the purpose of detenaijiing the euitafcllity of vibration 
mounts rated from 50 to 150 pounds each? vibration loount spacers were not 
usedo 
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A r''.r?"-; 'c-jcp&rison between this test and the previous test (ET-852) would 
net •>f logical because of the different mounting methods and differen^ amplitude? 
G?. .I'orh' lOilo 

••jic--' 

iunnlsg frhftke table No, 2 
'Ei.T-J.i.n i'ls'-channel vibration analyzers Model 1 
£.t3ti-'".'s accelerometers, Model A5A-100-300s, 

Ssrl*-\ Noc 622, range 2100 g 
FiT'e f^tath&m accelerometers, Model A5A--50-300o 

Sen*.". Noso 650,, 653, 654^ 656p and 657p 
range, *50 g 

Test Cowiucted by Ro S, JACOBSON 1611 

Approved by Ro L. WAd^ •= 1611 

RS>J^1611?jf 

Copy to" 
1/9A ^ r Jo Giveuo 5300 
2.''9A .= 1,. Eo Lamkin-, 1280 
3/9A .- Ao Fo ConSf 1510 
4/9A -̂  To Bo Morse, 1610 
5/9A - Ko Oo Thorps, 1630 
6/9A - Lc Jo Bisknerj 2530 
7--'9A - Lo Ao Dunr., 1284 ^ ^ 
B'9A - G„ >L Byrnes, 1 9 2 5 - 3 ' ^ " ^ K 
y/9A -̂  J M. Ralls., 1521-4 x500 Drawing F i l e 

T T " ^ '»• 

UiMCLASSIF ÎED 
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FIG I - MOUNTING JIGS NOS. 
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AND 2 FOR H-189 CONTAINER VIBRATION TEST 

ET-1099 
REFSYM-611(191) 
6-4-53 JFr/ 

, ^.jwjs^fvm-^ 



- 7 -

UNCLASSIFIED 
K-

'̂ -

i 

U l N o L A S o i n i l i J S i P -•-^- I _ ^ ^ ET-1099 
Pir 9-MOlJNTiNO JIG NO 3 AND LOCATION OF ACCELEROMETERS REP SYM-161U190 

A M ) A e FOR H-189 CONTAINER VIBRATION TEST 6-4-53 JFM 
t.v'uio •••a^/t'JiJW'iiSS^S. 



UNCLASSIFIE 
-% -

u IN CLASSIFIED 

1 ^ FIG 3 - VIEW SHOWING STEEL V lBRAT l^ MOUNT SPACERS AND 
LOCATIONS OF ACCELEROMETERS A3 ^A4 , AND 7\5 FOR 

ET- 1099 
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VIBRATION AMPLIFICATION WITH RESPECT TO COMTAINER BASE (g RATIO) 




