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Drop t e s t s as per SCS-5| 3 . ^ . 1 , and v ibra t ion t e s t s i n a longi tudinal and 
l a t e r a l plane were conducted, in the order mentioned, on an XH-541 con­
ta in ing an XW-31 dummy warhead, to determine i f the H - 5 ^ i s adequately 
designed to meet haodling and shipping requirements. The v ibra t ion t e s t 
was as per SCS-5, 2,6 in the longitudinal plane. In the l a t e r a l plane, R E C E I V E D 
vibra t ion t e s t s were conducted for five minutes only. 

No damage was done during the drop t e s t a , as indicated from a v i sua l 
inspect ion. During the vibrat ion t e s t s i n the l a t e r a l plane, excessive n t r e 
v ibra t ion amplitude a t a resonant frequency of 18 to 22 cps, indicated R & D FILES 
tha t damage to the XH-541 was imminent. For t h i s reason, the consultant 
requested a one-minute cycling period instead of the specif ied 10-minute 
cycling p^T-iod, in order to pass throiigh resonance more rap id ly ; conse-
ques t ly , the recorded accelerat ions on the un i t may not have reached the i r 
peak values. The t e s t was stopped af ter approximately five minutes of 
cycling, upon request of the consultant . The sheet metal welded to the 
bottom of the XH-54J. was vibrated loose on one s ide . No dar»ge resul ted 
during the vibrat ion t e s t s in the longi tudinal plane. The u n i t was i n ­
spected visual ly only. 

If-'' 
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Br 
HEudmiiTn measured faired ve r t i ca l accelera t ion in the v e r t i c a l plane of the 

?XVJ-31 CG during the drop t e s t s was 8,9 g. Moxliman an^jlification factors 
determined during the v ibra t ion t e s t s were 3.ii.3 a t 11,8 cps i n the l o n ^ -
tudinal plane and 2,9 a t 18 cps in the l a t e r a l plane. An^l i f icat ion factor 
was calculated as the ra tao between the rwHimTm plus t o m^miH accelera t ion 
recorded a t the plane of the XW-31 CG ar^ the TwHimwp plus to H'̂ mm input 
accelera t ion to the vibrat ion tab le ; both accelera t ions were measxired 
p a r a l l e l to the vibratory motion. 

Uitb. 

o.?»:o 

1953 

.1 

f^rnrn 
During the vibrat ion t e s t in the l a t e r a l plane, the nsagnitude of the acce l ­
erat ions recorded peaked markedly a t approximately 18 cps. With an input ^EP j ^ . 
of 3.8 g to the v ibra t ion t ab le , accelerat ions of 25.1 g l a t e r a l l y and ^ 5 " 
21.A g ver t i ca l ly were recorded on the XH-5/J. cradle , and 11,0 g was r e - lAOo o 
corded l a t e r a l l y in the plane of the XW-31 CG, All acce lera t ions were " ^ 0 - j 
measured Trmrlnnim plus to minus values. 
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The object of t h i s t e s t was to determine i f the H-5A1 i s adequately d e ­
signed to meet simulated handlir^ and shipping condit ions, as specif ied 
in SCS-5, 3./. .I and SCS-5, 2,6, 

This t e s t was requested in a Request for Katerieas Laboratory Inves t iga­
t i on from L, A. Dunn, 12BA, to P, H. Adama, 1612, dated January 9, 1957, 

The XH-541 i s a shipping and storage container for the XW-31 warhead, 

ĝ innTftry ^f PM1^ Tpgî g 

No previous drop or v ibra t ion tes ta on the XH-5itl have been conducted by 
Division 1612, 

Setup for Test 

Figures 1 and 2 show the XH-5^1 i n drop pos i t ion . 

Figures 3 and U show the XH-541 mounted on the Sountag v ibra t ion tab le 
for v ibra t ion in the longi tudinal and l a t e r a l planes, respec t ive ly . 

The components tes ted consisted of an XH-541 shipping and storage can, 
DraTring No, 321l9i, arid an XW-31 B a l l i s t i c mockup of warhead. Drawing Mo. 

DS(1333)52369, 

Test equipaient used was as follows: 

VJilliam Miller Oscillograph, ttodel J, Serial No. 99 
l̂ illiam Miller Amplifiers, Type C-3, hbdel GA-12, Serial Ho. 7, 
Sonntag Vibration Table No, 3, 10 to 60 cps, 
\:illlam Miller Oscillograph, Model H, Serial No, 198. 
Hathaway Amplifiers, Type 1-2̂ 0-21, Serial No. 5492-1, 

Accelerometers used during all testa are listed in Table I eusd shown in 
Figs. 1 throu^ U, 

Drop t e s t s as per SCS-5, 3 . 4 . 1 , were perfonaod on the XK-541 and contained 
dunoy XW-31. Accelerometers were mounted on the XH-5A1 and XW-31 a s shown 
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in Figs, 1 and 2, A chain hoist was fastened to a four-arm cable sling 
with turnbucklca attached to the XH-541 for leveling. The XH-541 was 
raised to the proper heists, released by means of a quick-release mechanism, 
and allowed to impact on the concrete floor. Accelerations were recorded 
from accelerometers A-1 through A-4« 

After the drop tests, the XH-541 was mounted on the Sonntag vibration table, 
first with the longitudinal axis of the unit parallel to the vibratory 
motion (Fig, 3). The double-amplitude table displacement varied between 
0,058 and 0.060 inches. Four 12-fflinute cycle vibration teste were run with 
a frequency input of 10 to 55 cps. Accelerations were recorded from accel­
erometers A-5 through A-11, 

The H-541 was next mounted on the Sonntag vibration table with the lateral 
axis of the unit parallel to the vibratory motion (Fig. 4). The input fre­
quency was varied between 10 and 55 cps with a double amplitude displace­
ment of 0,058 to 0,060 inches. The test was stopped upon request of the 
consultant after approximately five minutes of cycling, because at a reson­
ant frequency of 18 - 22 cps, the vibration amplitude of the system indi­
cated that further vibration would result in damage to the unit. At the 
consultant's request, a one-minute cycling period was used instead of the 
specified lO-mlnute period, so that the resonant frequency could be passed 
through more rapidly. 

Accelerations were recorded by accelerometers A-8, A-9> A-12, A-13, and 
A-U. 

No visual damage resulted to the XH-54I or the contained dummy XW-31 from 
the drop tests. The unit was visually inspected only. 

Accelerations, rise tiioes, and pulse durations recorded during the drop 
tests are recorded in Table II, 

Figure 5 shows a typical oscillograph record of the drop tests. 

During the vibration tests, no damage was done when vibrating the tmit 
longitudinally. However, during the vibrations in the lateral plane, ex­
cessive vibration amplitude of the system at an input frequency of approxi­
mately 18 - 22 cps indicated that damage was imninent; therefore, the test 
was terminated after about five minutes of cycling. Also upon request, a 
one-minute cycling period was used rather than the 10-minute period so that 
the resonant frequency coiiLd be passed throu^ rapidly; therefore, the ac-
colorations recorded on the unit may not have reached their peak values 
at resonance. During this cycling time, the sheet metal fastened to the 
base of the XH-541 by spot welding was vibrated loose 011 one side (Fig, 6). 
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Figure 7 is a plot of amplification factor versus frequency calculated for 
vibration tests in both planes. Tables III and IV liet accelerations re­
corded at different frequencies during the longitudinal and lateral vibra­
tion test. The highest accelerations were recorded during the laterail 
vibration test, Thoy were 25.1 g laterally and 21.4 g vertically on the 
XH-541 cradle, with an input acceleration on the vibration table of 3.8 g. 
At the same frequency, 11,0 g lateral was meaatjred in the vertical-lateral 
plane of the XW-31 CG, 

Figures 8 and 9 are typical oscillograph records of the vibration tests 
in the longitudinal and lateral planes, respectively. 

The XH-541 is adequately designed to meet the requirements of SCS-5, 3.4.1, 
drop tests. The imit will pass the reqxiirementa of SCS-5> 2.6, vibration 
tests in a longitudinal plane. It was not vibrated as per SCS-5, 2.6, in 
the lateral plane, because at a resonant frequency of approximately 18 to 
22 cps, the vibration amplitude of the system increased to such a magnitude 
that damage appeared imminent. For this reason, at the consultant's request, 
a one-minute cycling time was used rather than the specified 10-minute 
period, and the test was stopped after only five minutes of vibration. 
It is very unlikely that the XH-541 would have passed a vibration test as 
per SCS-5, 2.6, in the lateral plane. 
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TABLK I 

A:;C[I:L RC-̂ Th.̂ s usia. LJL'RT:;'J LRCP n.i. VIBP.ATIC:; Tr^T cr THh, xi:^:,a 

Accel , 
J i ' o . . -

n - 1 
A-it 
A-J 
A,-/. 

A-5 
A-6 
A-7 
A-3 
A-9 
A-10 
A-n 

A - U 
A-13 
A - U 

V e r t . 
V<Tt . 
V e r t . 
V e r t . 

LoHt. 
Lc;uj. 
Vort, 
Vert. 
Vert. 
Vort . 

l^DiManll 

• e r t . P iano throu^^h CG of XW-31 
F v ; . e n d . :c ; -31 
Aft :^pi , XW-31 
.'.;•-'•;.! C rad l e 

Vlbrct iL:- . Tab le 
.':::-•,/.! J r a d l c 
" '••rt . P l ane tnroui^ih C^ cf XW-31 
Xi;-CU C r a d l e 
V e r t . P l a n e t h r o u g h CG of XW-31 
P V ^ . End, ;':V-31 
Aft -^nd, /..<-n 

L a t . , V i b r r : t l o n Tnble 
L e t . , H-^,41 C r a d l e 
U t . , V e r t . P lana t h rough CG of XW-31 

HoL 

Z 

1 
1-2 

3 
3 
3 

3-*; 
> •-• 

3 
3 

L'.orial 

632 
^ 3 o ^ 
1301 

633 

16C1 
i-A;.'. 

i s : : 

1'.63 
U 5 3 

L...:^^ 

P ( i - l ; 0 - ' i : 0 
>'- i :>V300 

H5B-i;;-iE'0 
A5B-l-:-lr^J 
A ! : B - 1 ^ - 1 : C 

A r—j.*.-l'-.>j 

; x : r - U - l S O 
A5B-U-l ; - .0 

1658 A5B-12-1BG 
l ^ ^ l A5B-12-1HO 
1 6 H A5B-12-13Q 

^130 
l l .r.l 

Tl2 

U 2 

+12 
Tl2 
+12 

7-:S 

'- J'' 

?*' 3 

j " ' 3 

3^ - ' 

3 : : ' 

3V0 
325 
3fO 

Xe^.Esia. . 

Drop V' js ls 
Lrop T e a t s 
;'.ro[ T o a t ^ 
D r c ; T o s t s 

Lc'i);. Vibr ' - 'Acn T e s t s 
Lont,. V i b r ' i l i c n Tui:t3 
Lon^i. VibrfA'.ion T u s t i 
t\±l Vibr;; '. i c n T c y t s 
A i l V i t r a t i c a ToHts 
Lent;. V lb rnL icn Toote 
Lctif,. Vihru*,ion Tuu t s 

U t . V l b r n t l o n T e s t s 
U t . VibTBtlon T e s t s 
L a t . V i b r a t i o n T e s t e 

• Al l d i r e c t l o n a a r e w i t h r e s p e c t t o t h e XV-31 a x e s . 
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ACCiaLPATIOl.S, RISE TIf'Ii::S, Alt!) PULSE DLTUTICUS FJ:,COI-lJED DLP.II.G DROP Tr-STS 
DROP A:^ VIBRATION TLST Oh'̂  THE XH-5U 

Accel. 
No. 

A-l 
A-2 
A-3 
A-4 

Accel, 
KO. 

A-l 
A-2 
A-3 
A-A 

Vor t . , 
V e r t . , 
Ve r t . , 
Vor t . , 

Ve r t . , 
Vor t . , 
Ve r t . , 
Ve r t . , 

Locution 

CG of rw-31 
rVi . End of XV.'-
Ai't. End of XW 
H-$U Cradle 

Location 

GG of XW-31 
Fwd. End of XW. 
Aft. End of XW. 
H-5AI Cradle 

-31 
-31 

"31 
•31 

Max. A 
f« 

1 2 , 1 * 
7.2 
8 .1 

4 7 . 2 " 

Max. A 
(e 

+ 

26.3*' ' 
12 .3 
10.5 
35 .0 -

c c e l . 
) 

13 .4" 
lA.A 

9 . i 
39.7*' 

Max. 
Faired 
Pulae 

(s) 

-A.3 -/ . .4 
- 5 . 1 
-A. A 

Rifle 
Time 

0,030 
0.315 
0.020 
0.02-C 

_ 1 2 - I n c h . - - DroD KQ. 3 

c c e l . 
) 

2 0 , 5 * 
11 .7 

9 .8 
5^.4* 

f̂ax„ 
Faired 
Pulae 

(«^ . 

- 8 . 8 
- 8 . 3 
- 8 . 6 

-10 .4 

Rise 
Tin^e 

J . 029 
0.029 
0.032 
0.030 

P\i l9e 
LllT. 

0.078 
0 .080 
0 .081 
0.363 

Pulse 
Uur, 

0.083 
0.07-i 
:KOSI 
0.080 

Max. Accol^ 
U 

+ 

1 2 . ? • 
9.2 
8.4 

52.2* 

Max. A 
ffi 

+ 

19.6» 
8 .9 

11.4 
33 .8" 

) . 

U * 6 * 
10 .0 
8 .^ 

iiO.7'' 

Max. 
Fairod 
Pulse 

fir) 

-A.e 
-5 .2 
- i . i 
- 5 .2 

Rise 
Tiirw 
( sec ) 

0.028 
0.023 
0.019 
0.024 

12-Inch — I>rOD lio. 4 

c ce 1. 
) 

19.6* 
11.4 

9 .9 
23 .8* 

htex. 
Faired 
Pulse 

fii) 

- 8 . 9 
-&.2 
-B .3 
- 8 . 9 

Rise 
Time 
f sec) 

3.028 
0.024 
0.029 
0.031 

Pulse 
Our, 
(flPCJ 

0.081 
0.072 
0.085 
0,070 

Pulae 
Dur. 
(aec) 

0.080 
0.074 
0.081 
0,083 

UCTSi 1. All a c c e l e r a t i o n s were measurod p a r a l l e l t o the drop a x i s . 
2 . Plus a c c e l e r a t i o n a a r e dcun. 

* Frequency waa 700-900 cpa. Acce l e r a t i ons may be a t t e n u a t e d , aa frequency was h igher than the l i n e a r rang© of 
the acceloroffieters (approxijiiately 0 ,6 n a t u r a l f requency, a s l i s t t t d i n Table I ) . 
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^XC0FJJUJ ACCEl,iJ"tATIO:.S AT OIFFhRtliiT FREQUEWCIbS UURmG LOIJGITULlIiAX VIBI-JVTIOI^ CF THE XH-541 
DROP AND VIBRATION TEST OF THE XH-5U 

AccQloromotor No. and Location'* 
Input 

Frequency 
fcDo) 

10 

:i.a 
12 
15 
20 
25 
30 
35 
^0 
i5 
50 
5i 
55 

Accel. A-5 
Lon;^., V ib ra t ion 

Table 

0.63 
1.3) 
1.41 
1.51 
2./»8 
3.77 
S 3 1 
7.08 
8.95 

11.13 
13.60 
1 S 5 6 
16.90 

Accel . A-
Long. , XH-

Cr^^le 

0.62 
5.^7 
3.79 
1.15 
0.74 
0 .27 

o.a 
0.44 
o,u. 
0.-;7 
l . l l 
1.12 
1.31 

-6 
. 5U 

Accel , A-7 
Long. , CG 

Vf XW-3i. 

1.30 
4 .76 
3.31 
0.57 
0.18 
0 .11 
0.09 
0,08 
0.04 
0.07 
0.15 
0.63 
0.38 

Accel , A-8 
V e r t . , XH-541 

Cradle 
Rfi^CTd^ Aficvlfi 

o . u 
3.22 
0.20 
0 .11 
0.15 

. O .U 
0.10 
0.10 
0.08 
0.13 
0.47 
1.35 
1.21 

Acce l . A-9 
V e r t . , GG 

wf i'^f-31 

0.05 
0.65 
0.32 
0 .09 
0.04 
0.05 
0 .0? 
0.05 
0 .06 
0 ,05 
0 .10 
0 .25 
0 .31 

Accel . A-10 
Vert . , Fud. End 

XW-31 

1.58 
C.39 
. . ) 8 
0.74 
0.65 
^.55 
:J.5/* 
0,48 
0.43 
0.41 
0.44 
0.98 
0.34 

Accel. A-U 
V e r t . , Aft End 

XW-31 

1.23 
6.79 
3.01 
0.70 
0.70 
0.49 
0.46 
0.39 
0.38 
0.33 
0.40 
A81 

0.47 

• All loca t iona ar» with reopeot to the XW-31 a x e s . 
** All a c c e l e r i t i o n a were DM,'n3urod maxiaura p lus to fnfixinmra tainua v a l u e s . W^ 
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TABLE IV 

P-ECORDEIJ ACCELEPJ\TIONS AT UlFFEREivT FREQUE..CILS bl'hliJG LATilUL VI3:<ATI0N OF 
THE XH-541 — DROP kliU VIBIiATIOî  T ^ T Or TiiE XH-5A1 

Input 
Frequency 

(cfig) .,. 

10 
15 
13 
21 
23 
25 
30 
35 
40 
45 
50 
55 

A-12 
U t e r a l 

Vibra t ion Table 

0.74 
0.9 
3.S 
3.C 
4 .3 
4 .5 
6.1 
8 .1 

10 .3 
12.7 
15.5 
18.4 

A-13 
U t e r a l 

XH-SU Cradle 

A-14 
U t e r a l 

CG of TW-31 
(Maximum Recorded Accelor 

0,54 
3 .1 

25 .1 
6.8 
5.0 
3.9 
2 .7 
2 .4 
2 .4 
2 .4 
2 , 6 
3 .1 

1.7 
2.2 

11,0 
2 .7 
2 .5 
1.9 
1.2 
0 ,9 
0 .9 
0 .9 
1.0 
1.1 

A-8 
V o r t i c a l 

XH-5U.Cx?.4i? 
a t ions '^** 

1.3 

2 1 , 4 
5.4 
4 . 5 
3 .6 
-^.5 
2 .2 
2 .2 
2 . 3 
.-.7 
3 .1 

Vt 
QG 

A-9 
r t i c a l 
of )CW-31 

0 .1 
0 . 1 
0 .3 
0.5 
0 ,1 
0 .1 
0 . 1 
0 . 1 
0 . 1 
0 . 1 
0 .2 
0 ,3 

• Al l l o c a t i o n s a re with r e s p e c t to the X"W-3l a x i s . 
**• All a c c e l e r a t i o n a were measured maxiiauia DIUS t o maxlraum rnlnus v a l u e s . 


