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5 IMPROVED APFARATUS AND TECHNTQUE FOR THE MrSUREMENT g
ot OF THE VACUUM STARILITY OF EXPLOSIVES ;
i AT ETEVATED TINPLAATURES

Prepared by:

Alvin H, Rosen and Herbert T, Simmons

—kpproved by: DARRELL V. UICKMAN, Chief ’ ]
o Organic Chemistry Division ;

ABSTRACT:& This repcrt describes an improved constant
temperature block which is used for studying the stability
and compatibllity of explosives at elevated temperatures,

A very small area of the heating block is expused while
introducing or removing a sample from any one of the twelve e
gnmple poaitions. This 1s achieved by means of a rotating L
on ' - S P

A'uingla plece .all glass unit consisting of a samnle tube A
and manometer is described for making vasuum stability measure- - Yy
menta at olevated temperaturesn, -
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CHEMISTRY RESEARCH DEPARTMENT
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Tiiis report describes an improved ccnsténu temperature g, parstus ‘f'i” ﬁ
and teehnique for studyling the stabllity of explosives at R .
elevated temperatures, The srparatus and technique have proved | " i
us~ful in those prolects whele exposure to high temperatures ;
“ould c¢ause trouble with many convertional explosives and pro- , 7 :
prllants, Other agenclea working in these flelds may find this vk ,
report of definite value. Funds allocated under ‘Task 301- 64l /- S i
“3006/08‘ggna,naed for the work. , Y g
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. témperature apparatus, Figure 1, and the technique for making

%

CF THE VACUUM STABILITY OF EXPLOSIVES
AT ELEVATED TEMPERATURES

INTRODUCTION

TR, Pt B i R e BN s R e B

In cne of the progroms ¢. the Orpanic Chemistry Division.
there arose a need for studying the thernal decomposition of
explosives at temreratures in the range of 2000 to 300°C.
Metheds previously used (1) were found unsatisfactory because
of the difficulty in maintaining a constant temperature in
the existing apparatus and because ground glass Joinls could
nut be employed. This report describes an improved constant

vacuum stability measurements at elevated temperatures. | - 1{;
PROCEDURE WM , ?7,”’ |

The vacuum stability test at elevated temperatures is
carried out in a sealed glass unit, Figure é. These units

are made in our Laboratory and each is calibrated before use.
Osnerally one uses a 0.2 %ram sample and a sample tuhe volume -
of about 30ce. After addition of the exrlosive to the sample
tube, the open section is sealed just above the position where
it joins the capillary tube. Before the glass sealiny oyeration
is carried vut, the sample tube is placed inside a capped pipe
cection which is usad as a protective device. A hole is Male o
in the cap large enough for inserting the sample tube, Figure 3. ™.

After the §1ase unit has been sealed the techniq&o for
making the stability measurement is similar to that previously

descrived (2), (3). -

HEATING BLOCK

. o ——
e

© The heating Mlock, Figure L, is made from a 7.8" diameier
aluminum eylinder. 1Iwelve equally spaced 1 1/8" diameter holes i
are machined in this sylinder 9" deep on a 6" diameter circle. S
In addition, thres holes are drilled into the side of the block Lo
for a thermocouple, thermometer, and thermoregulater, Figure 8.
This machined cylinder is heated electrically. 2art 2 iu ' L
Figure 5 1s a ecircular slab of aluminum 14" 1n dlameter and . . . - YR

1
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1" thick: Twelve equally spaced holes are drilled to match
those in part 1, and the two parts are holted together., Dart 2
has & recess on the tor side for a three inch dall bearing.
Leading cut from each hole are slots upon which rests the
horizontal part of the glass capillary, Figure 2. Part

shown in Figure 6 is mnde of the sams material ana dimensions
as part 2. Part 3 Is recessed at the center on the bottom 3ide
to receive *the other half of the ball bearing. There is a

1 1/8" wide slot cut on a 6" dinuzetsr circle to allow for
poasible irregularities of the glass stability tubes., Two
transite rings, Figures 6 and 7, are 'itted over parts no. 2
and 3. The transite ring placed over part 2 contains slots to
match those of part 2. Steel pins are used to line up the
transite rings to parts 2 and 3 and to the outer container.
barts 1, 2, and 3 are mounted in an aluminum can made from

1/4" stock. This can 13 made in two parts. The inside diameter
1¢ several inches larger than Earts 2 and 3 to provide ampla
spnge rgr31nsulation. Flgure shows the assembly of parts

iy an . ‘

Milled asbestos boards of various thickness are used for
the {nsulation. Pleces were cut with 7.8*diameter holes in the
middle to fit over part 1, while some solid disks were cut.

All were made to fit snugly in the aluminum cohtainer. The
apparatus was insulated so that all voids and air spaces were
completely filled. Enough solid disks were used on the dbottom
and top to give cdequate insulation. We used a 17" diameter :
cortainer which allowed about 4 1/2" of insulation at the nide
of *he heating block. The b) “ck rested on about 6 of inzulation.

" After the top of the apparat.s, consistiag of part 3, izsulovicy,

and outside container wnas assembled, a segment was cut out in
order to provide an opening for the tube and capillary. Dy
aligning the top opening with a sample position, a {ube and
eapillar{ corld he ylnced in the heating block.: An insu’ating
plug (with a handle) was made for the top opening which was
inserted when a stability determination wrs underway. This
insulating plug is shown in Figure 9. Since parts 1 and 2 are
bolted together and part 3 rests upon a ball dearing supported
by part 2, the top of the block can be revolved 3600, -

" HEZAT REGULATING CIRCUiT :

. The heating elemen® consists of sixty feet of no. 16
Nichrome wire spirally wound around part 1 insulated with two
layers of thin (1/6h"; asbestos paper.  The spirs) elemeni
1s evenly spaced on rart 1, Figure 4, covering most of the
surface of th= blcek. o : '
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¢ . An improved electronic heat reguluting circuit, chowm

in Figure 10, has & cholee of two constunt voltages which
eiiminates the high heat surge mnd the wide temperature
fluntuntions experienced with the apparatus previously used (1).
one circuit 1s on continuously and producns, by means of a
step down transformer, a temperature Just below that desired;
the other cireuit, controlled by a thermoregulator and a DPDT

: normally open relay provides an Intermittent higher voltage

i ~ which maintains the apparatus at the desired temperature.

. 55_ P

DISCUSSION

N The constant temperature block deseribed herein is a = i
considerablea improvsment over the design previously used for
maasurements at 200°C or higher. During a six hour period,
at: 260°C (500°F) our improved apparatus maintained this
temperature within + 0.7°C. We have used the block successfully
at 300°C and believe that it can be used effectively up to about

- 400®C, should the need arisc.. .- o

{( T T . ' ) S .
gv Ths improved operating characteristics are achieved by
p8tter insulation, by a redesign vhich employes a rotating top,

E S and by a new temperature regulating circuit. Oaly a very small H§'5
area of the top, large enough for a single sample tube, is N
exposed when removing a sample tube or replacing one in the A

~bleck. During this operation all of the other sample tudbas

are completely enclosed which is highly desirable from the
safety standpoint. Also, temperature rluctuationﬁ are reduced
to.a minimum because of the small area uncovered. ' In the
equipment previously used it 1s necessary to exposs adout one
third of the area or more on the top when sampls tubes aro
placed in or removed from the block. , : o

%  After addition of the explosive to the sample tube, we

" have found i% convenient to place the gluss unit in a;106°c
heating block for about two hours in ordsr to . dry the sample
and the glassware before it is sealed. This operation is not
nacessary lor an adequately dried sample 2:id glass uni€.

‘ ‘%j Each completed vacuum stadility unit that has been
evacuated und ready for test is allowed to stand at room .
‘temperature for a period of at least one hour bafore it is
‘placed in theleating block. Any significant drop in the ‘
mercury level of the manometer will reveal a leak in the system.
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Readinga o the mercury level in the mahometer are Laken
ag cften an necensnry Lo gain the dealred infoirmation., In
general, we neclect the irst ten minute nexting poriod as 1t
doen not reflect, in most instances, the thermal decomposi-

tion of the explosive under study,
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