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Summary of Results - | Dr ILEg

The XW-40 wes pressurized to 15 psig aand subjected tc centriruge louding
of 46.8 g in each of three orthogonal directions. Maximum stresses
megsured were 28,000 psi tension and 30,000 psi compression in the bomarc
mounting fixtures. Maximum observed stresses in the XW-40 were 4700 psi
tension and 4470 psi compression on the forward wmounting ring. Maximim
pressure drop during test was 0.8 psi.
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Object of Tegt

o )
The object of this test was to determine the structural ability of the AUGO 64
¥il-4J to withstand inertia loads encountered during operation in the )
Bomarc missile. SaZ-l,

Reagon for Tegt e e

The test was requested in a Work Order Authorization from Mr. W. E. Treibel,
1246, to Mr. P. K, Adams, 1612, dated Febtruary 12, 1957.

Fugction of Object Tested INV gy

The XW-40 is the warhead for the Bomarc, the LaCrosse, and other applica-SEP 1 ¢ 198
tions. '
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The XW-40 and Bomarc mounting beams were statically tested prior to centri-
fuge testing as reported in Static Test of XW-40 Warhead for Bomarc
Apnlication, from L. J. Woolrich, 1612, to W. E. Treibel, 1246, Project
No, TM-588, Ref. Sym: 1612 (350), dated December 3, 1957. Simulated A
centrifuge loads of 51,6 g and internal pressure of 17 psi were applied’

in each of three orthogonal directions. No indication of failure or
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Setup for Test

Figures 1 ithru 3 are photographs depicting the general test setup. The
test equipment used is listed in Table I,

Components tested included one complete IW-40, Serial Jo, 4~2107-H7 with
simulated HE sphere supported by the Bomarc mounting fixtures (Boeing
Dwg. Hos. 55-1663, 55-1669, and 55-1670)., Instrumentation consisted of
20 strain gages, Type A-18, resistance 119.5 + 0.3 ohms, G.F. 1.71 + 2%,
Lot No, 232-11. The gages were arranged in six rosettes and two single
axis gages, oriented and located as described in Table II and depicted

in Figs. 4 thru 7.

Procedure

The XW-40 and Bomarc mounting beams were instrumented with strain gages
and mounted on the centrifuge, with the boom axis in the vertical dircc-
tion with respect to the warhead axis, as shown in Fig.l. (The vertical
axis of the warhead corresponds tc the vertical axis of the missile, the
longitudinal axis of the warhead corresponds tc the lateral axis of the
missile). The XW-40 was pressurized to 15 psig and subjected to inertia
loading of 46.8 g in the vertical direction with respect to the warhead
=xis, The load was applied in increments of 1/2, 3/4, and full load
(23.4 g, 35.1 g, and 46.3 g). The centrifuge rpm and the strain gage
dava were recorded for each increment, The pressure remaining in the
case was measured after the test,

The procedure was repeated with the assembly oriented in the longitudinal
and lateral directions as shown in Figs, 2 and 3.

Regults

The XW-40 and Bomarc mounting fixtures withstood the centrifuge tests to
46,8 g without indication of failure or yield, iaximum stresses measured
were 28,000 psi tension and 30,000 psi compression in the Bomarc mounting
beams during the test in the longitudinal direction. The above beams were
forged from 2014-T6 aluminua with a yield strength of €0,000 psi. Maximum
stresses observed on the XW-40 were 47C0 psi tension and 4470 psi compres-
sion on the forward mounting ring during the test in the vertical direction.
Maximum pressure drop during any test was 3.8 psi.

The stress-strain data and strain gage locations are listed in Table II.
A grouping of three gages indicate a rosette and the stress given is for
the rosette indicated. Gage No., 2 failed during the longitudinal test
and the stress indicated by rosette 1,2,3 for the longitudinal test is
approximated.
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Conclugions

The XW-40 is structurally adequate to withstand the inertia loads of
46,8 g along each of the three directions tested.
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TABLE I

EQUIPMENT USZD IN CENTRIFUGH TEST OF XW-4D

No. Yol ~Lype.  _lodel — Serjal
1 Consolidated Recording Oscillograph 5-119R 8148
1 Miller Carrier Amplifier System c-3 A-11162 1
1 Miller Carrier Amplifier System C-3 A-11162 2
1 Hydraulic Centrifuge.
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N TABLE II

STHESS-STRAILL DATA -- CEHTRIFUGE

-

Tertical Cri:ntstion . ongit.
*Stress (psi)

Gage 45,82 g 3tf§i§ (3p./in,
ve . bl .
No. Locatign i Y . 2ial g
1 fcam 1 1,737 -5,57) 0 527
2 Beam 1 Out .
3 Beam 1 -m0 =750
4 Beam 1 : 43D €79 710 4y 300 -2,452 -1,90¢
5 Beam 2 430 720 1,029 3,207 =5,14D 72 64;
6 Boam 2 -110 =1¢D =238 77 72
7 Beam 2 =620 =617 229 AN -t
2 Feam < 320 20 352 3,00 1,570 1,22¢
9 Fwd. attachment King ~75 =95 1150 2,130 -4,L0 1 12
19 Fuwd. Attachment Ring -285 -33) -41) A =3
11 Fwd. Attachment Riag -355 ~i10 -~10 123 1
12 Fud. Aftachmen® Fing o) 3 119 1,270 -1,97) -1i5 -1y
1 ™3, Attachment Ring 170 2 245 o) &
4 Pwd. attuchment king =20 =20 =35 108 167
5. Pd. Attachment hking -0 -5 =175 4,720 =3£0 é5 3=
Fad. Attachment Ring 267D 379 L7 113 P
17 Fwd. ittachment Ring 432 629 35 1235 15
13 Pwd, Attachment Ring -1 =20 -3 1,790 -1,3, -5 -1
13 Fed, Attachment Ring <197 -2€) -3720 70 7
29 Fad. attachment Ring L ES 30 119 119 11-
»*

U - Moximum tensile stress for rosette or uniaxial gupe iadicated.
V - Maximum compressive stress for rosette or uniaxial gage iadicated,

JHCTS: Where three guges are grouped they indicate a rcsette.
E in the above computations assumed to be 177 psi,
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Project do, Ti-580

itudinal Cricntation Latersl Crientatign
*Stress (p3i) ¢ #3tress (psi)

n, x 1276 46,3 Straia GuuZine x 1378 __sfad 2
T3z & el 3%, g A4esg T i
2y 13 5,3 20,0 25 355 LS LMD 476D

. £8 6l £5
50 -1,320 i2 pits) %)
o0 =3, -37,272 =30 -590 =235 -2,25)
20 72 6,0 10,7540 22 7€) 3,1a0 17,7<) -2,620
20 2 1.0 330 532
2 21,980 TS -iL5 =51
00,200 «8,00° 215 0 =4 -5¢3 -5,530
23 2w 3,2, =2,30 oo 1.5 1.3 1,77 1,430
20 D -115 -145 ~1&0
17 217 -72 -17% -115
0 ~23) 2,43t -2,785 112 146 165 2,020 -1,580
&3 39 158 196 225
60 229 S =02 -132
35 1M 2,550 <1,69) 72 117 140 2,527 320
2D 17 YA ~127 -145
150 &5 -32 -22 =35
L<5 150 41,320 21,320 72 173 1 2,750  -2,35)
Q) 75 245 320 365
119 155 -24 -7 %)
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