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The ohjective of thim program is outlined in ITTRI Propo g1 N :

No. 67-778C, dated May 5, 1967. During this report period and@é U"g NE

pursuant to discussions between Mr. Paul Cooper of Sandia Cor E% 4 B

ration and L1l personnel, & decision was made to terminate (he(™ ~! 11
underwater acoustics study and concentrate the remaining effort tds. 2 &f.[
the development and evaluation of the B-AgF2-MS (molecular-sidié] g 8 sl .

igniter. However, further consideration of a timed-release meé’l’fgr-g“é ;

‘nism will continue. : . §§““?‘:-T

oo Y 73 2

Detailed discussion and results of the underwater acoustijes® \J‘!§3 12

experiments is awaiting the completion of ‘pertinent drawings agd| £99o 42

will be postponed until the next report. : B BdE M
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Evaluation of parameters that influence the underwater _f_% = oL

ignitability characteristics of B-AgF2-MS are continuing, alth:gfghg S alz

on a more definitive basis. The major parameters are (1) pro-|<=| 2 & &

portions of the components, (2) particle size of the components, E hd

(3) size of the igniter, (4) packing density of the igniter, (}§) 2% 5

isture ANZE |14

degree of the _components and effect of mo
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contamination, and (6) compatibility and stability of the igniter.
Effects of environmental conditions, such as temperature and
pressure, are also being studied. The pressure effect, to S
9,000 psi, will be determined upon completion of the required test
apparatus, described in earlier reports. Additionally, the proto-
type igniter that is being developed on this program will also be
evaluated as pertains to autoignition temperature, stability range,
and ignition sensitivity.

The procedure for igniter evaluation is as follows. Test
units were prepared from 1/2-in. diameter stainless steel rod
by cutting in lengths of 9/16 in. and drilling out a 1/2-in. hole
into one face of the unit. This cylindrical volume is filled and
pressed with the igniter being tested and secured to a rod above
a beaker of water. When released, the rod to which the unit is
attached slides under the surface orf the water and, in so doing,
closes an electrical circuit that triggers the sweep circuit of
an oscilloscope. Ignition and burning are monitored by a photo-
transistor light detector (located outside the beaker) with read-
out on the oscilloscope. With the use of an attached Polaroid
Land Camera, a permanent record cf time delay to ignition and °
burning time is available. -

Data from this parametric evaluation of the igniter is accumu-
lating but is not ready for presentation nor interpretation.
However, the following results can be stated at this time.

As pertains to size of igniter, tests have been conducted
with 5/16, 1/4, 3/16, and 1/8 in. diameter cylinders, about 1/2 in.
long. Reliable ignition was achieved in all cases without ex-
ception and furthermore, the diameter generally did not influence
the time delay to ignition nor the burning rate. The time delays
(dependent on B:AgF2 ratio, MS additive, and other factors) in:
general range between several hundred milliseconds to nearly a
second. Burning rates are in the neighborhood of 1/2 in/sec.

Some tests were conducted by loading BPN into 5/16-in.
diameter size test units and topping with 1716 to 1/8 in. of the
B-AgF2-MS igniter. Results were highly favorable, indicating
that this small layer of the igniter is sufficient to ignite BPN,
which can certainly provide the thermal energy required to ignite
a primary explosive. Similar tests with smaller diameter igniters
are scheduled. #

Homogeneous mixtures of BPN and B-AgF3-MS were also tested
and are under evaluation. These systems are affected by both
B:AgF2 ratio and MS additive but do show promise of yielding faster
burning rates and probably hotter reaction.
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Evaluation of B:AgFp ratio and MS proportion is more compli-
cated. For instance, with 5% MS additjive, time delays to ignition
were as follows: (l) 8:1 (B:AgF2) ratio, 360 msec; (2). 6:1 ratio,
550 msec; and 4:1 ratio, 650 msec. With no MS additive and 8:1
ratio, the time delay to ignition was 1500 msec, and perhaps half
the sample was already consumed by hydrolysis and dispersion from
the igniter site. At 20% MS additive and 4:1 ratio, the time delay
to ignition was 200 msec and burning rate was about 1 in./sec.

At 10% 1S additive and 2:1 ratio, the time delay to ignition was
2500 msec and burning was partial only since little sample remained
after 2.5 sec. These results illustrate the effect of several key
parameters on the ignition characteristics but must await complete
evaluation before interpretation is appropriate. Other parameters,
such as particle size and degree of dryness of all components, also
influenced the stated results and must be determined.

It should be noted that with the use of MS additive underwater
ingnitability is positive and the problem of too-much water is
solved. Time delays to ignition in these underwater tests approach
the optimum short time delays determined in an earlier program
IITRI conducted for Sandia Corporation (IITRI Project C6110,
Contract No. ASB58-2728, Final Report) where drops of water were
added to B-AgF2 systems.

An excellent dry-box facility has been prepared and a major
portion of future tests will be conducted with all components
prepared in a near-absolute dry environment. This is essential
so as to determine the negligible moisture contamination levels
of the components and effects of exposure to humidity. It is
quite possihle that the advantages cained in this manner are
negligible znd that preparation of 3-AgF2-MS igniters in readily
available dryrooms using commercially available boron, AgF2, &nd
MS powders is fully satisfactory. The MS additive probably main-
tains dryness of both the boron and AgF2 to keep them fully effective
up to some level of the MS's own capacity for water absorption.

Future work will consist of continuing evaluation of the
B-AgF2-MS igniter, determination of pressure effect on the igniter,
and consideration to a timed-release mechanism as discussed
recently with Mr. Paul Cooper of Sandia Corporation.

Respectfully submitted,

Approved by: IIT RESEARCH INSTITUTE

Lo,

K

Associate Engineer
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