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The 1nte¢L 1 wvolume or void space of the ¥4-40 was computed to be 2135
cu. in, or 1,264 cu. ft.

Object of Test

The object of the test was to determine the voicd space in the XW-40.
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Re os CENTRAL RECORD fii;

The test was performed as a result of the Work Order Authorization dated
August 11, 1958 from Division 1246 to Division 1612.

[P
No previous volume determination tests have been performed by Divisionﬁh#;: .
1612 on the XW~40, 1a:
by .
Setup for Tegt .l

Figure 1 shows the setup for the test,

The unit tested was a X¥-4C warhead, Dwg. No, 130031.
The following equigp
Air supply with connecting hose
Three manometers graduzted in millimeters of mercury
Container of kXnown volume
Two cut-cff valves with connecting plumbing

edure

The XW-40 was connected to a container of known voluwe as shown in Fig. 1.
Valve No. 2 was closed and valve No, 1 was opened so that the container of
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known volume was pressurized to approximately 600 millimeters of mercury
above atmospheric pressure as read on manometer No, 1. Valve No, 1 was
cloged and the container of known volume was allowed to set for about
thirty minutes, Next, valve No, 2 was opened, allowing the air at a known
pressure from the known volume to escape into the XW-40 which was initially
at atmospheric pressure. Valve No., 2 was left open for a period of about
thirty minutes and the readings of manometers Nos. 1 and 2 were checked
intermittently during this period. As soon as manometers No. 1 and No, 2
have the same reading it can be assumed that the pressure has equalized in
the two containers., Four separate trials were made using the preceding
procedure.

hAfter the test was completed, the internal volume of the various sections

of the plumbirg was determined by weighing the water which it took to fill
the individual sections,

Regultis

The unknown volume was computed from the tasic pressure-volume~temperature
relationship for gases as follows:

PiVy + BaV2 = PL(V + V)

Ty To TL

By allowing T3 = Tp = Tl the above equation can be reduced to:
(Po-P1)

Where:

<3
=
1]

Known internal volume of coptainer plus volume oir piumbing
from container up to valves No, 1 and No, 2.

Vo = Intermal vclume of XW-.0 plus volume of plumbing from
valve No, 2 to ZW-40

sclute pressus in Vy after V1 has been pressurized but
before valve No, 2 is opened.

Po = Absolute pressure (atmospheric) in V2 before valve No, 2
is opened.

Pl = Absolute pressure in (V1 + V,) after valve No, 2 is opened.

L]
=
1]

Temperaturs of air in Vy after pressurization but before
valve No, 2 is opened.
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T2 = Temperature of air in Vo before valve No, 2 is opened.

Tl = Temperature of air in (V1 + V2) after valve No. 2 is

opened,

Using the above equation and the measured values shown in Table I, the
volume of the XW-40 was determined for four separate trials. The average
volume of the XW-40 for the four trials was 2184.8 cu. in. or 1,264 cu.
ft. The minimum and maximum computed volumes in the four trials was
2180,9 cu. in. and 2190.1 cu. in., respectively. These extremes values

are 0,18 of one per cent below and 0,24 of one per cent above the mean
value of the four trials.
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TABLE I

PRESSURE.VOLUME DATA ... VOLUME DETERMINATION OF XW-40 WARHEAD

1 2 3 v 8 & 7 o]
Preasurea in Millizeters of Merqury
Manomater Manometer Menomoter
No. 1 P No, 2 P No. 1 or No, 2
Trial Above Atmospheric 1 Above Atmospheric 2 Above Atmospherie F
1 629 602 1231 0 629 362
2 628 595 1223 0 €628 358 987
3 €28 597 1225 0 &28 359 938
4 €28 586 1214 0 628 352 981
) 9 10 1 12 13 7A
Yolumea in Cublc Incheas
Volume Volume
*Known Volume V of Plumbing of
- Trial Volume of Plumbing AP From Valve XW-40
Mo.  of Contaiper far Container mﬂm .(.Qnmhdl No. 2 to XW-L0 (2)-(13)
1 3298.7 3.8 3302.5 2189,.6 S5edt 2134,2
2 3298.7 3.8 3302,5 2186.3 Redy 2180,9
3 3298,7 3.8 3302,5 2189,6 504 2184.7
4 3298,7 3.8 3302,.5 2194,.5 Sedk 2190,1

Volume in cu, ft. = 21648 = 1,264 cu, ft.
1728

* This container has an inside diameter of 10 inches and a length of 42 inches.
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