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RG: Earap Teat o£ the H-ll&l Shipping and SLorage Container with the 
Progran 437 Payload Vehicle (U> 

Sifflgnary 

An H-1161 shipping and storage container with the Program 437 payload 
vehicle vras subjectad to a seriec of aimuldi-ed railroad freight car 
hump tests at the Area III test ramp. The object of these tests was to 
determine the structural adequacy o£ the U-116I shipping container and the 
wooden shoring used to secure the H-116i container to the freight car. 
Four ranip tests were run, three at sinulated 6 nph freight car hmnps 
(5.3 mph ramp impact velocity) and one at a siimilaced 9 mph freight car 
huinp (6.7 mph ramp impact velocity). 

The maKinum faired acceleration observed (^ring the simulated 6 inph hutaps 
was 16g longitudinal with a 26 ms duration and 11 ms rise time on the ramp 
cart. The maximum faired acceleration during the simulated 9 atph freight 
car hump was 24.5g longitudinal with 20 ms duration and 9 ms rise time on the 
ramp cart. 

During ramp tests riuialjcrs 1 and 2 (slibulated 6 mph freight car humps) 
damage was suRtainer by the wooden shoring and also by the tie-down straps 
which held the H-1161 in place. After the first hurap the woode^- shoring 
was strengthened and after the first and second test, the tie-down procedure 
was altered. During the fourth test (simulated 9 mph hump) daisage was 
sustained by both the shoring and tie-douTi straps and the reaiaining tests 
were cancelled. No damage was aistained by the H-1161 shipping contained during 
any of the four humps. 

Procedure QŜ .-.̂ Ĵ SHrikL̂  

A wooden sub-flooring was bolted to the floor of the ramp cart and the wooden 
shoring used to secure the H-il61 container was nailed to the sub-flooring. 
The H-1161 was set in place and the tie-do>mc were connected on the four corners. 
Tightened chains were used for the front two tie-downs and tvro-inch ot̂ ael 
strapping was used for the back two tie-dcw-.is. 
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During the £v-:st rapp cest ('simulated b ir.ph huiiip)B the rear tic-dcjns were 
connected fron the cc-:cdncr to eye bolts in the floor of the ramp cart. 
Upon impact the oyc bclrs brclco ar.d the forward most shoring ^nve ay 
(Figure 1). 

Bclore Lhe second raop test, atccl plates were made and bo1i.sd Co l̂ e fioor 
of thp ramp cart Lo replace the cyc-bolts and che front shorj'ng -.as 
rcinj-orccd (Figiiro Z). The ;:,ccoi:d ramp was tun at simulated o nph Û .on 
impact the orly failure was breaking of the steel strapping. 

ijew scrapping was installed and the third ramp test was run, pgain at 
simulated 6 mph rail h'Jiap. The strapping yielded slightly but did no; 
part. 

Kew strapping was installed for the fourth test (simulated 9 mph hucp) 
and blocks *>re"e placed bet^jeen the center of the front and roav a>:lcs 
and the sub-flooring to prevent the container froa freely swaying up and 
down on its own suspension (Figure 3). The fourth rsiitp test was '"hen 
run (sisiilated 9 iiph rail huir.p). Upon impact the rear straps broke and the 
front shoring gave way (I'igure 3), 

Because of the damage sustained during the fourth raEip, further testing 
was cancelled. 

Three Stathaa Accelcrciceters on c tri-axial block were isounted en the floor 
of the ramp cart forward of the sub-floor to obtain the input shock to 
the container. Three Stauhasi Accelercsnetors (also on a tri-cjiial block) were 
mounted en the outside of the H-li61 container as shot-n in Figure 4. Two 
Stathfim Accelcrometers (longitudinal and vertical) were taounted on the 
barrel structure of the 437 payload vehical as shown in Figure 5. 

Complete transducer data and typical acceleration records along with pertinent 
acceleration data for the test is presented in Tables I through IV. Tlie 
iQaKimum faired acceleration recorded during the first three rciGps Caitaulsted 
6 mph rr.tl hump) was I6g longitudinal -with a 26 ms duration and II ms rise 
time. The majiimuin faired acceleration during the fourth hump (n:irn'̂ ated 
9 mph rail hump) was 2'f̂ .5g longitudinal uLth a 20 ms duration and 9 ms rise time 
Ail acceleration data wore mtGrpreccd according to the proccd.ire outlined in 
SC-4452B(M) dated February 19&3. 

The equipxT-cnc used to amplify and record Lhe trarisducer signals is 
described in Table V. 

This test ;'a3 conducted by John S\itCon. 7325-2. 
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The first & raph test resulted in a shaaroj Icing p-n key on a tra^jcr ̂ jheel 
in addition to the broken eye bolts on the * li-'-do-ra st;:;'_c and IUP brokc-i: 
shoring. The tra_lGr was replaced and chc seiViCd'-wnz tcz\-~i we^o coadr"tcd 
with no further damage to the trailer. The 11 mph t-̂ at -cas cancelled after 
the strengthened shoring ^̂ as displaced during the 9 Tuph test , /î 'tor coi'ipiating 
these t-̂ sLs the payload vehicle -̂as functionally c'-'cckcd '7ith cntsifactory 
results. 

The method of shoring was again revised end a series of box car tests were 
conducted uith satisfactory results 

JSbtton:7325-2:cin 

Approved: _ ^^^O __ y? M^rr^iJ' 
E, White 7331-1 

^liL/ifll 
R. R. Koore - 7419*2 

Enc: Figures 1 - 5 
Tables I - V 

Copy to: 
C. S. Williams, Jr., U42 
R. C. Gauerke, 1553 

Attn: D- E. Grim 
C. L. Johnson. 2123 
. S. Bliss, 2562 

^ ^ ^ ^ ^ . E, H. Copeland, 7331 
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PAMP TEST NO. 1 OF H-1161 SHIPPING AND STORAGE CONTAINER 
WITH THE PROGRAM 437 PAYLOAD ASSEMBLY (LESS W/H) 
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RAMP TEST NO. / , OF H-1161 SHIPPING AND STORAGE CONTAIKER 
WITH THE PROGRAM 437 PAYLOAD ASSEMBLY (LESS W/H) 
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RAHP mST NO, .-; or H-1161 SHIPPING AKD STORAGE CONTAIKER 
WITH THE PROGRAÎ  >*21 PAYLOAD ASSEHBLT [LESS V/H) 
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T'\BLE V 

TEST EQUIPK£?JT USED IV JWMP TEST OF THE 
rUl&l SHXPPir^G AMD STORAGE a)VIAI"S!£" WITd 
XnS PROGSA Ŝ 437 PAYIOAD ASSEHELY (LESS '-^/H) 
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Beckman Univeraal 
EPUT and Timer 

Model 

5230 PS 

Proper ty Huabcr, 

S-126532 

CEC C a r r i e r Amplif ier 
Sys tea 

C"3 S-36875 

CEC Recording Osci l lograph 319P4-36MD S-122933 
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