
MR. 

Re: 

1702 

Leakage and Vibra t ion Test of Loaded H-204. Conta iner 

CT 16 1953 
Case No. 433.00 
Ref, Symbol: 1611 
Project No, ET-1208 
Completed 4 /6 /53 

Uls^CLAR-TPTT^ -c^^jiiVIEi} 

Object of Test 

The container was a Cook Electric Company development model. Serial Noo 
C?CAD1039-X2-L2o The object of this test was to determine its performance 
when subjected to internal pressures of * 1„25 psig and * 2,50 psig, axid when 
subjected to vibration from 10 to 60 cps at a double amplitude of O0O6O inch. 
The vibration test was performed with various component configurations to 
simula'ce different shipping conditions, 

Authorization for Test 

This test was requested by Division 1284 in a Work Order Authorization dated 
December 295, 1952o MTO &» Neun was the consultant, 

Sxmimary of Results 

Leakage was less than 1 mm of Hg in 1-1/2 hours during the pinessure tests 
at :£ 2„5 psigo During the vibr^on test the aluminum ring sectors and 
aluminum brackets, supporting the >C-205 and X-unit, were damagedo These 
support structures were replaced with steel ring sectors and angles and no 
further damage occurred0 Also the M3-48 vibration mounts were damaged, the 
>5C—83 inverters were broken off their mounts,, and the cartridge vibration 
mounts were damagedo 

Equipment Used 

lo Leakage Test: 

Vacuum pump 
Air compressor 
Wallace and Tiernan mercury manometer 
GE Freon leak detector, Type H- No. 3206718 

2o Vibration Test: 

Sonntag shake table No„ 3 
Sandia vibration analyzer. Model I 
Statham accelerometer. Model A5A-10O-300, Serial No, 622, range 1: 100 g 
Statham accelerometers, Model A5A-5C-300, Serial Nos. 65O, 653, 654, 656, 
and 657-, range ± 50 g 
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Procedure and Results 

Leakage Test — Positive and negative internal pressures were applied to the 
container using the compressor and vacuum pump, Freon gas was injected into 
the container during the positive pressure test and the C-E Freon detector was 
used to check for leaks. Internal pressure readings were taken at 15-minute 
intervals using the mercury manometer. Leakage rates were negligible through
out the test, being less than 1 mm of Hg in l-l/2 hours for 2; 2„5 psig internal 
pr-essure. The consultant specified that leakage should not exceed 1 mm of Hg 
m 15 minutes for these internal pressures. 

Vibration Test — The loaded container ̂ ras placed on a plywood board which was 
bolted to the shake table™ and the container was fastened to the table by 
means of chains fastened to the clevises at the top of the container and to 
the shake table,, This was done to simulate aircraft shipment conditions, and 
it allowed for some slipping bet\e en the container feet and the plywood boardo 
Vibration was performed in accordance with SCS-5, paragraph 2,lo4,3 (10-60-10 
cps in 10 minutes at a double amplitude of 0„060 inch for 45 minutes per axis) 
along each of two mutually perpendicular axes transverse to the longitudinal 
axis of the container. Axes I and II were parallel and perpendicnilary respec
tively, to the longitudinal sd-S of the Abee mounts. The container feet were 
parallel to the longitudinal axis of the Abee mounts. Accelerations were 
monitored at the following locations: 

fi^-s shake tab"* ̂  
A2 - container base 
A3 - vibration mount support ring 
A^ - cartridge mounting ring 
A5 - M3-205 at inverter mounting level 
A^ - M3-207 between dynamotor clamps 

One vibration run was made using the two alurainum cartridge support structures. 
Each structvire consisted of an aluminum angle (2 x 2 x I/4 inches) formed into 
an arc of approximately 120 degrees« Five l/4-inch thick aluminum angle brackets 
were welded to the curved angle. Three brackets of each structure were used to 
support the MC-205 and !"fC-207, and two brackets rested on the vibration mounts. 
These struct-ures extended approximately 240 degrees around the cartridge 
structures, were bolted to the cartridge at six points, and supported on four 
vibration mounts. The aluminum support structures proved unsatisfactory. After 
one vibration run along axis I, four of the aluminum brackets bolted to the 
cartridge structiu'es were bent and one was cracked. Also two l/2-inch screws 
attaching the mounting stiiieturej on which the aluminimi bracket cracked; to 
the vibration mounts were loose. Amplification factors for this run are shown 
in Fig, 1, Steel cartridge supporting strxictures were then fabricated by the 
consultant. These structures were the same size as the aluminum structures 
except that 5/l6-inch steel was used throughout. Another vibration run was 
made along axis I and no damage occurred. However, the six cartridge mount
ing screws had loosened and were retightened, Anplification factors for this 
run are shown in Fig, 2, Vibration was then perfomed along axis II and the 

UNCLASSIFIED 



MRo L. A. DUNN - 1 2 8 4 :> -

UNCLASSIFIED 

J : I 16 1353 
Symbols 1611 

P ro j ec t No, Er»1208 

1704 

MT. ^3 vibration mounts were severely damaged. The two mounts at one end of the 
KC ti-8 were broken. On one of t,nese mounts the rivets holding the steel mounting 
pad had oroken. The mount at the single suspension end of the M3-48 had un
screwed from its mounting pad. The loose steel mounting pad was refastened 
U5ing 5-40 brass screws, lock washers, and nuts in place of the rivets, and the 
MC-43 w-as raplaesd. Vibration amplification factors for this n m are shown in 
Fxg, 3o The X-unit was removed and vibration was continued along axis II. No 
damage occurred during vibration along axis II, Vibration was then performed 
a^ong axis 1 and inspection after vibration showed that both inverters had 
broken off their cast mounts and that the two cartridge vibration mounts toward 
toe front of the cartridge had pulled apart approximately l/2 inch. The lC-48 
vibravion mounts were slightly damaged (slight bending of the retaining covers 
and some loss of the steel wool damping material). Amplification factors for 
these twu runs are shown in Figs, 4 and 5o 

Because of the damage that occurred to the hC-48 and the inverters, the con
sultant blocked the lC-^8 vibration mounts by bolting a rubber padded steel 
bar, which passed over the top of the Mi-^, to the cartridge structture, and 
also specified that the inverters were to be removed when the X~unit was removedo 
Four vibration runs were then made with the M;"^8 blocked. The last two runs 
were made with the X-unit and inverters removed. No damage or loosening occurred 
to the cartridge vibration mountsi however, the M)-4.8 vibration motmts were damaged 
again, but not so severely. It is believed that the M3-48 blocking arrangement 
was unsatisfactory in that it allowed the hC-48 to slip and vibrate with respect 
to its support. Vibration amplification factors for these runs are shown in 
Figs, 6y 7, 8, and 9o Damage to the MC-48 vibration mounts occurred dtiring the 
vibration runs noted in Figs, 7 •.A Q . 

Peak v i b r a t i o n ampl i f i ca t ion f a c t o r s ranged from 1,7 t o 5o7, w i th r e s pec t t o 
t h e con ta ine r base , over a frequency range from 20 t o 40 c p s . The g r e a t e s t 
amp l i f i c a t i on f a c t o r , 5«7, occtu-red a t lo r ' ^ t ion A^ (hC-207 between dynamotor 
clamps) during the v i b r a t i o n run of F i g , 8 In g e n e r a l , with the MJ=48 f ree 
and with t h e s t e e l support s t r u c t u r e s , a m p l i f i c a t i o n f a c t o r s were h igher w i t h 
out t h e X'Unit in p lace for v i b r a t i o n along ax i s I and lower wi thout t h e X-^unit 
iri p lace for v i b r a t i o n along a x i s 1 1 , With the X-uni t and i n v e r t e r s i n p l a c e , 
blocking t h e >C-i48 cau3el no apprec iab le change i n a jnp l i f i ca t ion f a c t o r s for 
v i b r a t i o n along e i t h e r ajcis. However, w i th the X-tmi t ard i n v e r t e r s removed, 
blocking the >C-4-8 caused an inc rease in a m p l i f i c a t i o n f a c t o r s fo r v i b r a t i o n 
a lcng each a x i s . 
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