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CONPILATION; 1959-1972

Volume I UnclassitieG : xplosives

;i*t-ared by:
J. N. Ayres

L. 7. Montesi
R. J. Bauer

ABSTRACT: Over forty different explosives and types of explosives
c(mpositions have been fired in the Small Scale Gap Test (SSGT) by the
Initiation Research Group at the Naval Ordnance Laboratory (NOL) during
the period 1959 to 1972. Many times there iave been: replicate

firing, firing at high and low temperatures, batch-to-batch vari-
ational studies, tests of influence of composition on sensitivity,
etc. These data -- over 500 data points derived from over 1.2,000 shots
have been compiled into the present document in a manner desiqned to
make the data readily available to the reader. Test methods have been
described. A mLinimal amount of discussion of the dat h-" bceen
included to demonstrate some of the ways -,he data can be used. This
report is in two volumes of which this is Volume I.
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Small Scale Gap Test (SSGT) Data Compilation; 1959-1972
Volume I: Unclassified Explosive Data

The present report is a data c-mpilation of the results of many
Small-Scale Gap Tests, and should be of use in designing explosive
trains of many types and of providing basic data for the assessment of
the safety and .eliability of such trains or components thereof. The
compilation is far from complete, and for that reason has been pub-
lished in a side-stiched prepunched format. At the option of the
user, this document can be unstapled and put into standard three ring
binders (four and one-quarter inches on centers) to aid in using (by
keeping the document open at the point of use) and to aid in updating
and augmenting by the replacement by or insertion of pages that will
fiom time to time be sent to the holeir of this document.

The work reported herein was supported by many projects, however the
majority was done under:

(1) "Explosion Initiation and Safety", ORD-332-004-092-1-UF-354-314,
and

(2) "Tnc Investigation of HWgh and Low Temperature Resistant
Exp~iosive Devices" (Work conducted for NASA, Manned Spacecraft
Center, Houston, Texas) under Task NOL-787/NASA T-32602 (G)

The identification of commercial materials implies no criticism or
endorsement of them by the Naval Ordnance Laboratory.

The total effort involved is a summation ot many different activities
involving the tedious, repetitious handling of inert structures and
live explosives, countless operations of checking and rechecking,
fastidious attention to manifold detail, development and refinement
of procedures and techniques. It is impossible to quantify the
importance and amount of effort of the cortributors. Instead we will
merely list in alphabetical order the scienitists, techniciana, and
ordnancemen who have contributed directly and significantly to he
work.

Scientists J. Ayres, P. Bauer. C. Dieter. L. Hampton, H. Jones,
E. Kilmer, B. Meleski, L. Montesi, J. Murphy

Technicians C. Goode, C. Randall
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OroianceiTii 1.. bilno, B. Brooks, T. Brown, A. Cheswick,
E. Coburn, D. Crump, C. Davis, J. Dorsey, J. Farr,
W. Fleming, R. Funk, J. Gurick, B. Holland,
J. Homiak, W. Johnson, L. Jones, P. Layne,
J. Manning, E. Morgan, E. Murray, L. Murphy,
E. Nacke, J. Oliphant, J. Pennypacker, B. Poole,
J. Robinette, F. Rugicri., 0. Sauser, S. Stackhouse,
B. Swigert, G. Thomas, P. Thomas, W. Thornton,
E. Tyree, 0. Ware, F. gapatocki.

In addition, r:he authors wish to acknowledge the aszi -tance and
cooperation received from R. Canter, J. Carson, F. Grove, - Trboe,
L. Lord, K. Smith and D. West of the Secretarial Services Branch ;;ni

typed and "proofed" the text and c:ables of this report.

The two technicians: Goode and Randall, deserve special mention, for
without their unremitting vigil and care on a day-by-day basis over-
seeing the vast number of detailed steps -- this work would not have
been done.

This report is divded into two volunes r-f which this is Volume I.

ROBERT WILLIAMSON II
Captain, USN
Commander

C. .ARONSON
By direction
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1. SCOPE OF REPORT

1.1 The purpose of this report is to make available, as a compendium,
Small Scale Gap Test (SSGT) sensitivity data obtained by the Initiation
Research Group at the Naval Ordnance Laboratory since the inception
of the test. The test itself will be described, as also the signifi-
cance of each of the types of information on the data sheets. Some
rdnimal discussion of the data will be used (1) to illustrate the
stability of the SSGT system over the period; (2) to show some of
the ways that the data can be used, and (3) some of the frustrating
manifestations that on occasion occur. The report is in loose-leaf
form to permit updating, corrections and the incorporation of new
data.

1.2 We point out that this is a compilation of over a decade of
work by nearly three dozen engineers, technicians and ordnancemen.
The work was done for many different projects ine for a variety of
uses; much of the data have been reported in relatively inaccessible
documents. We therefore have pulled the information into one place
int have ignored, in general, any previous publications. However,
should the reader encounter the same data in other sources and find,
by comparison, that the two do not agree, the data in this report
should be taken t: lede any published previously. This is
because we hav- to the original "load orders". and loading
and firing da' have applied the latest computational
and statistic" for reducing the data.

1.3 There a -as of infoimation which are only
partially colii !' te of first publication: (1) chemical
source informat. verdor, batch or lot identification, date
of manufacture, cat<1,i analysis, sieve analysis, etc.; (2) trans-
formations of the data as aids in comprehension or use, e.g., plots
of sensitivity versus density (or versus percent of theoretical
maximum density), plots of density versus loading pressure, batch-
to-batch variational studies, etc. In the future we hope, as time
and money permit, to augment the prasent report by publishing supple-
mentary pages of such data to be interleaved at appropriate points.
It is for this reason t'Aat the report is published in a loose-leaf
form.

4.
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2. BACKGROUMD

2.1 THUMB-NAIL HISTORY. Standarization of the Small Scale Gap Test
began in June 1959. The test as it was reported1 in 1961 has been
changed in a few minor details which will be described later ill this
report. Data obtained at any time throughout this period are held
to be of equal validity since we believe that no essential detail of
the test has been altered. Through the years we have applied certain
advanced statistical techniques which in turn have permitted
refinements which should reduce certain types of experimental error
(paragraphs 2.3 to 2.10). The SSGT or some variant of it has been
called out in specific .tions for a number of military explosives
to assure exnlosive sensitivity and o)utput performance. Experience
at NOL and other laboratories has shown certain difficulties in
meeting some of "he requirements originally established for the SSGT.
Therefore, we havE decided to establish more realistic requirements.
Also, cost reductions can be realize d by changing the detonator and
the donor-loading method. The new d,'tonator is a]ro much less
susceptible than the old one -o unintentional initiation by
electrostatic discharge in the leads-to-case mode.

2.2 The na.w versioit of the SSGT, incorporating the above-mentioned
changes, is designated SSC T(A); its detailed description is given in
Section 4. Figure 1 compares the SSGT and SSGT (A) arrangements.
The specific chijnge.:s which go into the SSGT(A) are:

a. Specifift.s easier-tc-get brass for the test bodies;

b. Opens up the steel-dent output limits for the loaded donors,
and at t},e same timre eli.iinaLec hardness corrections on output
readings of the donors;

C. Calls for flush loading of donors; and

d. Uses E-IA(6) DuPont Electric Detonator in lieu of
Detonatoi Mk 70.

1. References are listed on pagte 40.

2



NOLTR 73- 32
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FIG. 1 COMPARISON OF THE SSGT AND SSGT (A) CONFIGURA TION
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'.3tatit,,ticl techniques for treatment of the data h~vS go~ne
thi-outh c,-n tiderable evolution. At first, the Bruceton 1 11stair-step"
te~t ,indi analyt.1cM. pr-ocedures were us;ed. There are three fee.tures
,,f the' atbo'v Procedures which have been modified during, the -time

of t~ii q re...ort.; ii itial ly they were:

o.The probability of functioning was assumed to be a normally
distributed (Gauissian) function of the shock intensity.*

1). The test levels had to be equally spaced in the shock-stimulus
domain.

C. The "criterion of fire" in the go/-no-go testing has been taken
tc~ be one half of the zero-gap steel dciit output (corrected for
block hardness) during -the particular -Bruceton firing test.

2.4 DISTRIBUTION FUNCTION. Por a number of reasons the Gaussian
0struion unc ion has been replaced by the Logistic distributioii

function.1 Section 5 Df reference 5 gives a detailed description
and comparison of the two distributions and an in-depth discussion
of the use of GO/NO-GO statistics in explosives testing, but no
discusion of why -tr have chosen the Logistic distribution function.
References 6, 7, and 8 deal with the estimation of high and low
probability firing levels.., one of the major uses of SSGT data.

* Altflough these three reports deal specifically with examples from the
* field of Electro-FExplosive Device (EED) sensitivity, the concepts

are fully valid when dealing with shock sensitivity determinAtions.
In particular, (1) the problems with small sample size Brucetons
(ianythinq iundrir 100 shots is considered "Smnall Sample Size"), and
(2.1 the extra conservatibm inherei:t. in using the logirtic distri-
bution, are disciussed. In addition to giving more cox servatism in

* safety and reliability estimates, and also being probably more
represenitative of real-life explosive systems than the Gaussian
distribution, the logistic distribution is more readily adaptable
to high-speed computer programming.

2.5 THE HANDLING OF SCATTERE GO/NO-GO DATA. The inherent assumption
of the !3ruccton analytica method- that all1 the tests at a given
level were actually at that level -- is an unavoidable sourcc of
imprecision. The PMRX*W-gar-.spacers, being molded or machined to
p--actical tolerances, can have a variability in thickness which is
appreciab.' compared to the step size. Following the original work
of Gclub and Grubbs,9 which assumed the Gaussian probability domain,
we have developed a method for treating scattered data in the logistic
probability domain.10

2.6 Not only are we able to use the Logistic probability distribution
function, but no longer are we constrained to testing at discrete
levels. We use the exact measured barrier thicknesses rather than
their nomiinal values. For instance in Figure 2a, at the 5-1/8 DBG

hei ap e~iiig i the shock intensity unit, X, which is related
to the barrier thickness, GT, (in mils), by X - 30 -10 loR GT.
**mm polymethylm~ethacrylate, is a generic name.

4
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level (which corresponds to a thickness of 307.3 mils) we used
barriers measuring 306.1 mils minimum to 307.9 mils maximum, whose
corresponding shock intensity values range between 5.141. to 5.116 DBg.
The nine individual values were the ones used in the maximum likelihood
analysis rather than the single 5.125 value, nine times. There is
another advantage to this procedure. The Bruceton analysis requires
that the data be acquired in a very specific stair-step pattern.
Shot 21 and 22 in Figure 2a, and Shots 3, 4, and 5 in Figure 2b,
could not have been used in a Bruceton analysis jut are va.Lid data
for the maximum likelihood analysis. Thus no shots were wasted -- a
valuable attribute in these times of tight money.

2.7 In passing, we point out that the stair-step method of collecting
data is still highly preferred because it masses the data around the
50% response point. While it is true that the maximum-likelihood
method take;i into account data which mdy be far away from the
50% point, slich data have little relative wei;-' and cannot,
therefore, be used efficiently.

2.8 SSGT OUTPUT DETERMINATION BY STEEL DENT MEASUREMENT. It had
been hoped that by making the SSGT ac.-eptor explosive column long
(its length is 7 1/2 diameters) that the explosive would be
decoupled from the initiating shock. This would have made possible
a measure of the charActeristic explosive vigor of the acceptor
explosive for ea.h Go observed. For some explosives this hope was
nearly realized. For others this is far from true.

2.9 Figure 3 illustrates the marked difference in this report
between two explosives; DIPAM and RDX. DIPAM gives a clear cut
differentiation in output between a Go and a No-Go. The output is
very ne arly at the maximum or else it is virtually nil. On the
other hand the output of POX near the 50% response point shows a
gradation of responses from a few mils dent to relatively large
values which are, however, less than would be observed if the
acceptor column were initiated with no attenuation between the
donor and the acceptor. Other work, not covered in this report
shows that as the shock strength is increased above that for the
50% response level, the output asymptotically increases to the zero
gap value.

2.10 THE CRITERION OF FIRM. At the inception of the SSGT (as
described in reference 1) it was decided to set the criterion for
a Fire (or Go) as being one half of the zero-gap dent output* of
the acceptor. Therefore two of the acceptors were first fired with
no barrier and the Go/No-Go crAA erion was set at 1/2 of the average
of the dents from these shots. More recently it has been decided
that two measurements of the zero-gap output were really too few.
The procedure now used is exemplified in Figure 2. Twenty-five
pieces are loadod. They are assigned to the test in random order.

V * A firing at zero-gap (no PMMA barrier between the uonor and acceptor)
1 has been dubbed by our ordnancemen as a "barefoot shot" or

S , "barefoot dent".

5
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FIG. 2a
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LOADED AT 64 KPSI

FIG. 3 EFFECT OF SHOCK STRENGTH FROM DONOR ON ACCEPTJR
OUTPUT (SSGT CONFIGURATION)
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The first two are fired barefoot, thus giving us a provisional value
for the criterion-of-fire. We then fire the next 20 pieces in a
Druceton stair-step firing plan. The remaining three pieces have
been held as a reserve against any misfortune during the 20-shot run.
If the contingency does not arise, then the remaining three shots are
also fired barefoot. The description of the data reduction is
given in the next paragraph.

2.11 DATA REDUCTION, GENERAL DESCRPTION. A computer program is
used to reDuce the ata yN te max mum elilood method referred
to in paragraphs 2.5 and 2.6 above. The output dent readings are
paired with the individual barrier thicknesses which had been
measured with a micrometer. The barefoot shots (being identified
by the fact that the barrier thickness is zero) are first uaci to
compute the criterion by averaging the dents and then dividing by
two. The computer then tests each shot for fire or fail on the
basis of the dent for that shot. Also the barrier thickness is
converted to the corresponding DBg value. With this information
the program can then compute the sensitivity parameters.

2.12 DENT BLOCK/HARDNESS CORRECTION. From the outset of the SSGT
i" has been obvious that the magnitude of the dent in steel by a
donor (or acceptor) will be influenced by the strength of the steel
the stronger the steel the less the dent produced by a standard
explosive charge such as the donor. One of the measures of steel
strength is the indentation produced by a hardness test such as the
Brinell, Rockwell, Knoop or DPH (Diamond-Pyramid Hardness). Our
original work was done with the Rockwell B scale, but its range is
too limited. The DPH scale, on the other hand covers a broad range
of steel hardnesses. Figure 4 has been prepared to show how the
Rockwell B and C scales relate tu the DPH valu3s. Also, on this
curve, we have placed an arrow labeled 1018-1020 which shows the
nominal hardness for the dent blocks called out for the SSGT.

2.13 In the early 1960's a large number of donors was fired
against blocks ranging in hardness from Rockwell B-60 to B-96. An
empirical correction equation was developed from the data over this
limited hardness range. A simple straight line fit was made between

* the Rockwell B hardness reading and the observed dent No attempt
was made to tie in the equation with theoretical relationships
involving strength of steel. The correction equation is

c = 60 +  (H - 83),

where 6c and 60 are the corrected and observed dents, and H is the
hardness in Rockwell B units. More recently blocks of various hard-
nesses, including ELASTUFF 44 -- a high-strength pre-hardened tool
steel -- wore fired with recently-made explosive donors. In Figure 5
the observed dents for these shots plus a smooth line plot of the
correction equation show that the recently observed firings fall very

S
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nicely on the previously e3tablished curve. It should be noted that
& the smooth-line plot of the empirical correction equation is no longer

a straight line. This is because the conversion between the
Rockwell B scaLe nd the DPH No.is non-linear. Also on Figure 5 is a
curve which extends trom the "softest" to the "hardest" blocks. This
tatter curve is a first try at relating the impulsive pressure causing
the dent and the dynamic elastic limit of the witness block to the
pressure pulse generated by the explosive charge. While some of the
terms of the equation are empirical, there are terms which permit
maipu1aULAn of the curve to take into account different charge
output strengths and different block materials. It should also b:
noted that, while the two curves do not superimpose, their differences
art not significant over the hardness range over which the original
eqvpation was applied.

2.14 Although the initial contention is justified that the dent will
be affected by, block hardness, it has not been clearly demonstrated
that application of the dent correction reduces data scatter or
increases precision over a limited range of blok h' tr'esses. 1'
o tu improve matters and its use usuall,, can be justified on that
as a, but the reason that the improvement generally is not readily

detectable is that there Aro r many other variabilities inherent in
the test. An in-depth study of such variabilities has been made
by MontesilI and another aspect of the problem is discussed in
paragraph 4.5 of this report.

2.15 PROCESSING OF SSGT DATA.

NOTE: All data obtained in the SSGT configuration have
been computed using the dent correction equation quoted
•above.

It is assumed that the use of the observed dent rather than corrected
dent will in most cases make no difference in the sensitivity data
quoted in this report; in the remainder of cases the differences
should be minimal. But this, it ix hoped, will be the subject of
future study and should be rather easy to accomilish since much of
the necessary data are already in key-punched form and can be very
simply reprocessed.

2.16 PROCESSING OF SSGT(A) DATA. At this date (1973) it is not
possible to state whether SSGT(A) data will be processed using observed
dent or corrected dent data for the acceptors; therefore it will be,
of necessity, our practice to indicate which method has been used.
The choice, which at present cannot be made simply, is governed by
two competing factors:

a. dent is affected by block hardness -- a fact %-4r% .o_,7e not
be ignored; and

b. economy -- the use of observed dent will be less expensive since
the taking of hardness measurements, and the attendant processing

C: of numeric data can be eliminated.

II 11
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3. DATA PRESENTATION

*,. 3.1 The primary objective of this report in tr' m.ake a large body of
data availa:le, and at the same time intelligible and usable. Data,
in pack form, for the various explosives are presented in Appendices B,
C, D, E, F, and G where te explosives are grouped in general cate-
gories. Indexes for specific data are contained in Appendix A. The
scheme for organizing and paginating a data pack is given in Table ib,
Table la being a list of the explosive categories.

3.2 PArIAm'Ir'ON SCHEME. Since many, if not most, of the data packs
will be incomplete, the pagination scheme has been contrived to allow
expansion by insertion. From Table lb it can be seen that each page
from A data pack will have a pagination code of four elements:

a. An upper-case letter designates which of the six appendices
it belongs in.

b. An arabic numeral indicates the explosive to which the
information pertains. An index of explosives by these numbers
is given in Appendix A-2. Cross referencing by explosive
name to find a specific explosive-appendix-and-number is to
be found in Appendix A-1.

c. A lower case letter, in the third position, indicates the batch,
lot, Gi: sample of explosive to which the data of a data pack
apply. Each time data for a new batch or new lot or sample of
explosive is available, a new letter ii assigned. The first
three units of the designation, e.g., C2d, serve as a unique

* identification of a data pack. AppendW A-3 is an index of all
explosive data packs.

d. An arabic numeral, in the fourth position, designates the
specific type of information on that page. There will always be
a page 1 but page 2 (the reverse side of page 1) will often be
virtually blank either because there is insufficient unique
information to be presented or because time and funding do not
permit its inclusion. Any higher number pages, should there
be no corresponding information prepared, will simply be omitted.

A complete data pack is illstrated in Ft.gure 6. The group,
pages Dlcl through Dlc6, is an example of a fairly complete data pack.

12
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Table la. CATEGORY ASSIGNMENTS

APPENDIX EXPLOSIVE CATEGORY

B Initiator
C Booster/Warhead
D Thermally Stable

E Plastic Bonded
F Miscellaneous

Secondaries
G Variable Composition

Series

Table lb. EXPLANATION OF PAGINATION CODE FOR APPENDICES

[B THROUGH G
I_

Appendix Location, As Above

Explosive Number, (Note 1)

Batch, Lot, X No., Z No., o" other grouping (Note 2)

Data-Type Designator:

B.l.a.l Basic Data, and DBg va Loading Pressure Plot

IB.l.a.2 Chemical Data

B.loao3 DBg vs Density Plot and Density vs Pressure Plot

B.l.a.4 C tput vs Loading Pressure Plot

B.l.a.5 Dent vs DBg Plots

B.l.a.6 Dent vs DBg Plots

B.l.a.7 Dent vs DBg Plots

etc.

Note 1 Explosive numbers are indexed in Appendix A-2
Note 2 For explanation of X and Z numbers see varagraph 3.10

TABLE 1. EXPLANATION OF ORGANIZATION AND
PAGINATION OF APPENDICES BC,D,E,F, AND G.

13
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3.3 MODES OF EXPANSION. This open-ended format permits expansion in
AP a number of different ways. Should information on a new explosive

become available, it will be inserted after the last entry in the most
appropriate appendix. It will be given the next sequential number

V(su-paragraph b of the preceding paragraph). Indices A-i, A-2,
and A-3 would all have to be revised. Should the new information be
the addition of another batch of explosive of a kind already included
in the collection, the data pack would be given the next sequential
letter (sub-paragraph c of the preceding paragraph) and index A-3
revised. And finally, should it be an augmentation of a particular
data pack, then page replacement and/or addition would be involved.

3.4 It is our intent to put a "print-date" on each page of
information. The "orint-date" may or may not be a publication date.
It certainly will not be the date when the experiments were performed
or when the data were processed. But it will become useful in later
times to determine, by checking with the current listing in Appen-
dix A-3, whether the latest page revisions are properly at hand.

3.5 DETAILS OF TYPE 1 DATA PAGE (BASIC DATA, AND DBg VS KPSI PLOT).
While many of the features of this data page are self-evident, there
are others which merit explanation. Figure 7 is a picture of a typical
data page with symbols keyed to specific points which will be described
in detail below. The data on this page are presented as being the
closest to the measured parameters without going to the original
data sheets. The independent variable is the loading pressure,
expressed in thousands of pounds per square inch (KPSI). The depen-
dent variables are the observed charge density, and the sensitivity.
The loading pressure W is ien in the first column of the
tabulated dta. The average 2 and the estimate of the standard
deviat ion (A) o f density arA expressed in grams per cubic centimeter.
The density is also shown 4J as prcent of Theoretical Maximum
Density* (TMD). The sensitivity ) is expressed in units of the Gap
Decibang (DBg). The computation or sensitivity parameters has been
discussed in paragraphs 2.5 through 2.8, 2.11, 2.15 and 2.16.

3.6 The scnsitivity parameters given are:

(..0 AVG; the predicted 50% response level,

07 g; the estimate of gamma, the logistic variability parameter,

kj r sm; the estimate of the standard deviation of the 50%

response level, and1 N; the number of data points contri-ating to the
sensitivity estimate.

*The value of the TMD is often subject to small errors of various
kinds: difficulty of oRaining pure voidless samples, entrapment of
solvent or "mother liquor", inaccuracies of analysis of mixtures, andC, unavoidable admixtures, e.g., HMX, up to eight percent, always to be
found in Class B RDX.

15
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In some few inst, ces it will be noted that the heading of the vari-
ability column 7) will be "s" not "g". This signifies that the
sensitivity co.mputations were done with a Bruceton Analysis, and that
the Normal (Gaussian) distribution was taken as the descriptive
distribution function. In such cases "s" is the estimate of 0, the
standard deviation.

3.7 EXPLANATION OF APPENDIN H. Tables HI through H5 have been
included as ancillary information. Table HI aids in making quick
estimates of high or low functioning probabilities from the variability
parameter ("g" or "s") and the 50% point. Table H5 is - detailed table
giving probabilities corresponding to the L variate where L is the
number of logits in an interval, in the logistic probability space.

3.8 As a corvenience for those who wish to think or convert from DBq
units to physical thickness dimensions of the barrier the Tables H2,
H3, and H4 have been provided. These are similar to logarithm tables
in layout; the DBg is entered along the left edge and top and the
corresponding barrier thickness is to be found in the body of the
table. Table H4 covers the range of -4.9 to +14.9, in 0.1 DBg steps.
Tables H2 and H3 ccver from 1.00 to 10.99, in 0.01 DBg steps and can
be interpolated for the next significant figure. Finally, it is
pointed out the Tables H2, H3, and H4 aid in translating data back to
the original controlled experimental parameter -- barrier thickness.

3.9 ADMONITORY NOTE. We point out that statistical computations using
the 50% point and "g" or "s" are valid only when they are expressed in
units of DBG. Translating the parameters into barrier thicknesses,
followed by the use of these parameters in firing probability
estimates, cannot be a statistically proper procedure

3.10 X NUMBERS, ID NUMF 'RS, Z NUMBERS. The Naval Ordnance Laboratory
has a system for_ logging in explosives received by the Laboratory.
An "X Number" i is assigned; and box labelling, procurement infor-
mation, date, manufacturer's batch or lot number, etc., is recorded
where possible. The X-Number system can also be invoked when a batch
of explosive is synthesized or so processed within the Laboratory that
it can properly be thought of as havina tikert on a new identity. There
are occasions when explosives are useL .%-d tested which do not have
an X Number. MeanwLile an independent I 1ging system, assiguing '"Z-
Numbers", was in use by the Initiation Research Group whose collective
efforts are the basis for the present report. In the early 1960's
it became evident that this logging system did not give adequate trace-
ability of materials used by the Group. A computerized continuous-
inventory system was developed. As part of this system, all explo-
sives, pyrotechnics, components, tra s -- e'xplosives in whatever
form -- were assigned an ID Number .2). This applied to all explo-
sives on hand and to all explosives a-ice received by the IniLiation
Research group. "he ID Number can be thought of in much the same

*way as a library a-cession number.

17
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3.11 In a number of cases there will be data for the sam'e explosive
compcoAition, but diff~erent X Numbers [e.g., CH-6: X3290 X344, X439,
X440, X441, X442, X4451. Each X Number 18 considered a separate
ntatortal, in the sense of being a different production or processing
lot or hatch. From such replicate data we can obtain batch-to-batchI variAbility etatintics which p3rmit Predictio~n of future production
variability (assuming the production process will be unchanged in the
future) .

3.1II Whoo we Wive worked with the same explosive and the same
X %lumber, we stiJi have assigned new I.D. Numbers to portions whenever
some chondcal or physical operation such as sifting, temperature
conditioning, etc., has been done on it. Since "numbers are cheap"
wo hanve oftnn assigned a new I.D. as a consequence of minor operations,
which prubably would not alter the explosive -- but Just might. Conse-

* quently there are numerous instances where there are-a a on a
p.Articuleir X-Number of an explos~ive, but of different I.D. Numbers.
Tho da~ta may or may not be combinable. Care must be exercised. The
fact that there are difterent I.!). Numbers serves as a warning flag.

j.13 STANDARDLOADING AND TESTING CONDITIONS. The "Date of Test"
entry mutle recognriied as an approximate inidicator of time. The
timew uipan, fromt the w'riting of the "load" order to the final shot of a

* 11a~ Scale Gap Test, is rarely les th an two weeks and sometimes can
tetke a few months. The "Remarks" column will signal special
considerations.

ordinarily, explosives are pressed into the SSGT test
bodies and fired at: Temperature = 75+ 3*F; Relative
Humidity -47+ 2t; and at the ambient pressure of
350 teet abovi sea level.

Deviations from this, sutoh as vacuum loading, firing at high or low
temperatures, etc., will either be indicated in the title block or
more likely in the Remarks colurin. Elevated temperature firinq was
done at first by wrapping the SSGT acceptor body with insulated
Nichrome wire to be use'd as an individual disposable heating unit.
The temperature was followed by means of a thermocouple inserted into
a hole drilled in the SSGT body. A better method, which can be used
for firing at temperatures either hotter or colder tharx ambient wan
developed by Kilmer, of this Laboratory and is described below and~
shown in Figure 8. (See also NOLTR 67-133.)

3.14 SSGT FIRING AT NON-AMBIENT TErPERATUM-3S. A-method was needed
for firigF =Gfacceptors at temperatures far from ambient temperatures.
But it was desirable not to change the temperature of the witness block
or the donior. The acceptor is conditioned in a separate chamber. The

* donur-and-detonaitor asseMily, with the attenuator attached to the

18
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bottom end of the donor is held in the upper end of the slotted glass
tube. A 20-mu thick Teflon disc rests on the steel block and serves
to give thermal isolation of the bottom end of the acceptor.. Modifi-
cation of the output reading by the Teflon disc is barely detectable.
The conditioned acceptor is taken quickly from the conditioning box
and slipped into place. The detonator-donor-attenuator is dropped
into place and fired. If the firing is done within 30 seconds of
removal of the acceptor from the conditioning chamber, the acceptor
will have changed no more than 10 or 15 degrees from the "soak"
temperature.

3.15 PLOT OF DBg VS KPSI. This data plot, placed at the bottom of
the first page of each data pack, is provided to aid visualization ofthe data in a mode close to Ae observed experimental parameters.
The loading pressure 5 , U6 which is the independent variable
(expressed in KPSI) is arranged in a logarithmic scale. The tick
marks 16 at 4, 8, 16, 32, and 64 KPSI are included simply because
this is the usual, although not immutable, choice of loading ressures.
The dependent variable, sensitivity or 50% response point, 1 is* plotted in units of Dg. As a conceptual aid in Rock hydronamic
terms, a scale is appended along the right edge ) which shows the
peak shock pressure expressed in kilobars. It musI be remembered,
however that this is a derived scale based on physical measurements
and calibrations12 which even now (1973) are subject to refinements.

3.16 PLOTS OF DBg VS p AND p VS KPSI. The third page (if any) of a
data pack :ll contain two more data plots. The first of these --
sensitivity (in DBg) vs charge density -- depicts a relationship
which is more fundamental than sensitivity vs consolidating pressure.
On the other han3 a parametric relation of practical interest in the
manufacturing of explosive components is the charge density as a
function of consolidating pressure (colloquially referred to as the
"sqush modulus"). As was pointed out in reference 11, the density
usually turns out to be linear with the logarithm of the loading
pressure. This fact underlies the choice of semilogarithmic
coordinates for the three plots described in this paragr&ph and the
preceding one.

3.17 PLOT OF "BAREFOOT DENT" VS KPSI. The fourth page (if any) of a
data pack will display te acceptor output vs the consolidating
pressure. A typical plot of this type of information occurs on
Data Page Dlc4.

3.18 PLOTS OF DENT OUTPUT VS )Bq. A preaentation of all of the
Dent Output Data obtained during a Small Scale Gap Test (such as in
Figure 2) gives a valuable insight as to the build-up to detonation
of the explosive under these particular conditions. Examples of
these graphs are given for HNS-R (See Data Package D6a, page.. 06a4
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and D6a5) and for the RDX/Stearic Acid Series (see the pages 4 and 5
of each of the Data Packages G6a to G6f, inclusive). Those explosives
which do not show a clear-cut output response, but which give a spec-
trum of outputs when initiated at the 50% point or even with stronger
inputs should be used cautiously in small-scale systems. It is pointed
out that the SSGT acceptor is highly confined (in a 0.4-thick brass
wall) and is very kIng (7-1/2 column diameters in length). A practical
explosive component will usually be shorter and probably smaller in
diameter, compared to the SSGT configuration, and will be less highly
confined; a practical explosive component loaded with an explosive
which shows gradual build-up properties may be more variable in its
output and also may have its output more stro.igly affected by any
variation of the input vigor.

3.19 A REASON TO WORRY. The significance of all this, in the eyes of
the designer of explosive trains, is that he must make sure that an
explosive component using such a material must be so strongly initiated
that it gives a uniform output. If this constraint on the design is
not satisfied there is all too much likelihood that a small variation
or degradation of the quality of the initiating component will cause
a major degradation or outright failure of the component loaded with
the explosive in question.

I1
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4. PRELIMINARY VALIDATION OF SSGT(A)

* 4.1 The original intent of the designers of the SSGT test was to
develop a carefully controlled laboratory test which would have stabil-.
ity of performance over the years in spite of inevitable changes in
manpower and materials. It was an outright assault on Murphys , Law.*
But it can be seen by careful study of the data -- replicates, batch
similarities, etc., -- that the test does give good repeatibility.

4.2 COST OF SSGT & SSGT(A). The cost of running the SSGT was
originally priced at about 11 dollars per shot. With 20 shots,
each at five different densities, it took about $t00 to make one
complete characterization of aensitivity, output, and compressibility.
This price was somewhat unrealistically low since the detonators had
been drawn from stock as preexpended material. In 1973, inert
materials, labor, overhead, and the detonators have raised the price
per shot to about $30. At 25 shots at each of five levels the cost
of a characterization is now $3750. Savings, however are possible.
Going from SSGT to SSGT(A) (that is, going from a $5 to a 600
detonator) will help. The NIP funding system, which tends to force
us to buy small-quantity amounts -- only as much as is needed for the
particular job -- makes piece-part costs much higher than would be
the case for volume production. But we are looking into procedures
for volume purchases, as a supply function, with costs to be
reimbursed by user projects.

At this point we recount as warning that the one item that
has caused the most grief in the SSGT is procurement of the
brass gap-test bodies. The design and the drawing are
deceptively simple. Time and again we have had cost over-runs,
high spoilage, and much unacceptable material. Apparently,
because the piece looks simple to make, the tendency is to put
apprentice machinists on the job with inadequate supervision.
The troubles have been varied and manifold:

*"If anything can go wrong, it will; and if a number of factors can
go awxy, that factor which will harm the project thE mosL will be
the first. to do it." etc., etc.
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Scratches, grooves, spirals in the holesl
Hour-glanc, or barrel-shaped, or bent holesi
Holes too large
Straight holes but not perpendicular to the ends,
Burrsa
End-flatness requirements not met.

4.3 A STUDY OF DONOR OUTPUT. One of the many procedures adopted at
the outset to assure continued quality of the SSGT was to specify the
steel dent output of the donors. Actually there was a suspicion of
over-specification. There were strong opinions that (1) if the donor
explosive (RDX Type B Class B) quantity, density, and column length,
were held to better than 1% accuracy, (2) if the END were a quality
detonator with control of output, (3) and if the donor body were heavy
walled and precisely made, then the output just had to be uniform.
We measured the output anyhow, on 5 to 10% of each batch of donors
that was made. Table 2 shows data obtained throughout the decade that
this test has been run. It is by no means an exhaustive compilation.
There have been at least 50 and sometimes as many as 100 shots in each

* - of the 11 groups. Groups a, b, c an~d d were obtained in the first
year and a half or two years (1959, 1960). Group a was loaded about
1965 and the remaining groups at various times up to the writing of
the present report (1971-1972). On the basis of the first four groups
of data a tentative set of specification limits was established for
steel dent output of the donor (in mils) at D min - 62"5, to

* D max - 65"0; and s max 2.0.

4.4 It became apparent that we were at times unable to meet our own
- specification limits on a newly loaded group of donors. When such an
*| - occasion arose some previously fared, (and therefore calibrated)

explosive was loaded as an acceptor and fired in the SSGT. The
results indicating no significant shift in the SBGT system, we accepted
the batch of donors as being -11 right, making a mental note that the
output specification on the donors was probably unrealistically
restrictive. If block hardness variation can be expected to add to
the error of output measurements, then correcting for hardness ought
to reduce measurement error. This should show up as a reduction of,
2, the estimate of the standard deviation. Referring to the
appropriate data for groups e through k of Table 2 it can be seen
that, if anything, the opposite is true. The donor output problem
became even more severe when the SSCT configuration was incorporated
into the specifications for DIPAM and HNS. Manufacturers and other
explosives laboratories were also on occasion having trouble meeting
the donor output requirements. It has by now become evident that the
requirements are unrealistic and that something has to be done.

4.5 CHANGING THE DETONATOR. For reasons of economy, and at the
same tme to permit the use of an EED which is relatively insensitive,
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Table 2

A SELRCTION ON 8TERL DENT OUTPUT DATA

FOR 8SGT DONORE

Steel Dent Output (ILS)

Group Load Observed Corrected

-Order -a5

a 62.4 2.25

b 63.4 2.03 , - -

a - 63.0 1.76 - -

d - 64.4 1.79 ..- -

* 1078 67.6 4.80 f9.6 5.74

f 1110 64.9 2.43 67.0 4.43

. 1150 67.3 4.75 69.5 ,j4

h 1167 66.1 1.20 68.5 1.47

i 1258 64.1 1.72 64.1 1.99

j 1204 63.1 3.04 65.4 2.96

k 1375 65.9 2.85 64.9 2.93
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both in the normal through-the-bridge firing mode and the
lead(s)-to-oae mode,* it was decided to replace the 1k 70 Detonator
wNh an insensitive commercial blasting cap (N-IA(6) Detonator). From
Figure 1 it van be seen that the Nk 70 Detonator slips into a recess
in the top of the donor. But since blasting caps (of the type we
wished to use) are bigger in diameter than the 0!2005 diameter hole
of the dooor, we judged hat it wculd not be desirable to initiate
the donor over a gap. Therefore we decided to load the donor flush,
to O0 S shallow, at the detonator (fill) end.

4.6 Arbitrarily the blasting cap we have chosen to use is the
E-IA(6) DuPont Electric Dstanator.** Table 3 shows two studies run a
few years apart measurin the steel dent output of flush-loaded SSGT
donors fired by the E-lA16) as compared with the standard recess-loaded
donors fired by a Mk 70 Detonator. There really is no difference
demonstrated between the SSGT and SSGT(A) donors. But there is another,
and rather sensitive test method available which has come as a spin-
off of the Tetryl Substitutes Program currently underway at NOL. Part
of the work isl finalizing of the SSGT type of sensitivity test called
out in 0D4481,l1. This version of the SSGT(A) establishes a specific
shock strength (by appropriate barrier choice) so that the explosive
under test (loaded in the acceptor) shall not yield an observed steel
dent output any greater than 2.0 mils in twenty trials. If the
explosive is just a shade more sensitive than it ought to be, then it
will ak le t Cbijgin to give a TfIjLWu vigorous dent, though not
necessarily a full scale output, when tested at the critical level.

4.7 We wished to obtain a comparison of the shook strengths (the
output) of the two donors -- SSGT and SSGT(A) by a test more directly
relevant to the Small Scale Gap Test than the above dent block experi-
ment. Table 4 shows the results of an experimental comparison of the
two donor strengths using the response of SSGT acceptors, loaded with
yellow tetryl at 10 KPSI, to detect possible donor shock output
differences. Four arrangements were used:

,V 'U -er laboratory conditions, with properly trained personnel, and
with the proper operating procedures we consider the Kk 70 Detonator
as an adequately safe component of the SSGT. We often point out that
it is more hasardous to ride the Washington Beltway, and public high-
ways to get to work, than it is to work as directed, with the SSGT.
And in the ha'ds of an incompetent, a blasting cap may not be all that
much safer than a M-4 70 Detonator.

**Undoubtedly any number of blasting caps would have been usable in this
applicavion. This work can in no way be taken as denigrating of any
other de31gns or any other manufacturer's product. We specify the
E-lA(6) DuPont Electric Detonator because "We had them on hand" and
could expect to get them whenever needed.
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Table 3 C)
COMPARISON OF SSGT AND SSGT(A) DONORS

BY STEEL DENT OUTPUT READINGS

Dent Mils Donor

Detonator No. of Observed Corected Load

Shots D s a Order

Mk 70 20 66.3 3.48 67.7 3.83 1159

E-lA(6) 20 65.3 3.34 68.0 3.55 1159

Mk 70 25 64.8 2.28 64.3 2.20 1375

E-IA(6) 25 66.0 2.85 65.0 2.93 1375

A. SSGT Donor attenuated with a 446.7 mil barrier,*
B. SSGT Donor attenuated with a 421.7 mil barrier,**
C. SSGT(A) Donor attenuated with a 446.7 mil barrier,* and
D. SSGT(A) Donor attenuated with a 421.7 mil barrier.**

There are three possible hypotheses:

1. the SSGT(A) donor is less powerful than tie SSGT donor,
2. the SSGT(A) donor is more powerful than the SSGT donor, or
3. there is no demonstra-e'-difference between the two outputs.

From Table 4, Block A we see that when the tetryl is subjected to an
input shock of 10.50 kbar*** (the characteristic output of the SSGT
donor attenuated with a 446.7-mi barrier) it gave no dents in excess
of 2.0 mile and an average dent of 0.70 mils. From Block B we see
that when the shock strength is increased to 11.39 kbar (the donor
attenuated with a 421.7 mil barrier) we find that the tetryl responds
with dents in excess of 2.0 mils. When initiated by the SSGT(A) "
donor (whose shock strength is unknown and under scrutiny) the same
type of output performance is noted: Block C, no dents in excess of

'446.7 mll barrier is the one which gives a 3.5 DBg shock with a
standard donor.
**421.7 mil barrier is the one which gives a 3.75 DBg shock with a
standard donor.
***The shock strengths quoted can be found in reference 12.
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Table 4

COMPARISON OF SSGT AND SSGT(A) DONORS BY

RESPONSE OF YELLOW TETRYL ACCEPTORS LOADED AT

10 KPSI AT TWO SHOCK LEVELS

ATTENUATOR

Rating (DBg) 3.50 3.75

ATTENUATOR
Thickness
(mils) 446.7 421.7

[A] [B)

Not any readings of D1 = 3.75

SSGT D > 2.0 D2 = 3.83

CONFIGURATION

(See Fig. 1A)

D - 0.70 D =3.79

s - 0.22

n I18 n -2

[c) (D)

. Not any readings of D1 - 2.88

SSGT(A) D > 2.0 D2 - 3.13

CONFIGURATION D3 - 8.1

(See Fig. 1B)

D - 0.79 D I 4.70

S - 0.37 a -2.95

n - 20 n I3

%" Note: all dent values, D, Given in mils
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2.0 mils for 20 shots and an average dent of 0.79 mils when a
446.7-mii barrier was used; and Block D, dents in excess of 2.0 mils C)
when a 421.7-mii barrier is used.

4.8 We can make an assumption that the difference between the
barriers will make a 0.25 DBg, or 0.89 kbar difference in the shock
nutput of the SSGT(A) donor what ever its absolute value may be. We
propose the following logic chain:

1. Block C has been attenuated 0.25 DBg more than the donor of
Block B. If the SSGT(A) is more powerful than the SSGT by 0.25 DBg
or more than we should expecE-e dents in Block C (average 0.79) to
be greater than the dents in Block B (average 3.79). The dents of the
tetryl acceptor are not greater in that manner and therefore the
SSGT(A) donor shock strength must be no greater than SSGT + 0.25 DBg.

2. Conversely the donor of Block D has been attenuated 0.25 DBg
less than the donor of Block A. But if the SSGT(A) is less powerful
than the SSGT by at least 0.25 DBg, then we should expec-rhe dents
in Block D to be less than the dents in Block A. Since they are not
the SSGT(A) donor shock strength must be no less than the SSGT-0.25 DBg.

3. We conclude that the SSGT(A) donor strength equals the SSGT
shock strength to within + 0.25 DBg.

4.9 BRASS FOR SSGT BODIES. Originally a large stock of brass was
obtained for making sSGT bodies. When it came time to reorder we
found that brass according to Federal Specification QQ-D-626
Composition 11 was difficult to obtain. It turns out that
Composition 22 is a material which is readily obtminable and, by the
nature of the specification, can be considered a sub-set of
Composition 11; that is, any brass qualified as Composition 22 is
also qualified as Composition 11.

4.10 The SSGT, in varying detail has been described (or called out)
in the following documents:

(1) NAVORD LD 549486B, Explosive Properties Assembly

(2) NAVWEPS Report 7342

(3) WS 4660 Purchase Description, DIPAM Explosive

(4) WS 5003D Purchase Description, HNS Explosive (11 Jan 1967)

(5) NOLS 1015 Material Specification for Explosive HNS/
Polytetrafluoroethylene (2 Mar 1973)

(6) NAVORD OD 44811 "Safety and Performance Tests for
Qualification of Explosives (1 Jan 1973)

The SSGT(A), described in Revision C of NAVORD LD 54986, is specified
in NAVORD OD 44811, which is presently being revised.
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1: 5. UTILITY OF DATA

5.1 It is beyond the intent of this document to go into a detailed
discussion of the data. But there is some information, which has been
published elsewhere, that shows some of the ways that we expect that
the data will be used.

5.2 The sensitivity of an explosive is controlled by a legion of
factors (particle size, density, confinement, etc.,) in addition to
the obvious one of molecular make-up. In the practical problem of
designing an explosive system that will be adequately safe and suffi-
ciently reliable, the sensitivity of each explosive employed is a
controlling design parameter. If we know that a certain explosive
tends to have a wide batch-to-batch variability then we know that we
must, for instance, design the next preceding element in the train
with enough output to be able to initiate the least sensitive batch
of the explosive that we expect will ever be used. We are not
omniscient. We will not know what the least sensitive explosive willbe but we can make some intFligent estimates (draw statistical

inferences) if we have data on a number of representative production
batches.

5.3 CH-6 STUDIES. Figure 9 is a p Z.- c s . cly production lots
of CH-6. It shows a large lot to lot variability. However there
may be a hooker in the data. While certainly these are representative
of production batches which were used in weapon development, and
likely even in Fleet-fill items, we suspect that the transfer tests
(which tested sensitivity and output of CH-6) may have been waived for
these materials. If such be the case we cannot know that the material
was or was not in complete accord with the specifications. We believe
that the information, in addition to being representative of past
production, will not be greatly different from current or future
production. Besides, this is all that we have to go on.
5.4 DATB STUDIES. Figures 10, 11 and 12 have been derived from

data packs Da, Dlb, Dlc, Dld, Dle and Dlf. Data scatter is due to
at least the following factors:

a. inherent test error

b. differences between materials (we think Dla, Dlb, and Dlc are
the same but are not sure), and

c. drift in the SSGT with time (1960 to 1967).
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The data points of Figure 10 appear to be rather broadly scattered,
particularly the two, connected by a straight line, for X No. 397, \)
fired in 1968. However when the data are replotted to display sensi-
tivity (the 50% firing stimulus) as a function of the density, as in
Figure 11, we find that the points, (and even the two mavericks-, fall
much closer to the line. Inspection of Figure 12 shows that
X No. 397 must be appreciably different from the rest of the DATB's
tested. It has a different sqush modulus: at the same consolidating
pressure it compresses to a significantly higher density and is there-
fore less sensitive.* At 16 KPSI, the sensitivity difference might
be 0.6 DBg depending upon which of the two explosives happened to be
chosen 1or loading. In some explosive train designs, the insertion
of an explosive 0.6 DBg less sensitive than designed for could use
up a large portion of the reliability reserve designed into the
sybtem; it could conceivably change a design from reliable to marginal.

5.5 Figures 13, 14, and 15 have been prepared to give some insight
into time stability of the SSGT system. We point out that because
of some confusion in our records we have information in Data Packs Dla,
Dlb, and Dlc which we strongly suspect were all taken on the same
explosive although we cannot so state categorically. The sensitivity
versus loading pressure plot (Figure 13) seems to indicate that the
more recent values indicate somewhat greater sensitivity. This trend
is less marked for the sensitivity versus density plot (Figure 14)
and if there is a significant difference (which we doubt, but have
not subjected to statistical test) it could be said that the compress-
ibility also has shifted (Figure 15) which in turn indicates that
there has been a slight shift in the seven-year period 1960 to 1967.

5.6 RDX/STEARIC ACID STUDIES. As part of the program for finding
a substitute for tetryl (as of 1973, ro more tetryl will be manu-
factured by the military) a study was instituted to give more
understanding of RDX/Stearic Acid mixtures of which the explosive
composition A-5 is a menber. Two-pound samples of each of six
compositions, ranging from 0.3 to 9.7% of stearic acid were made
at Picatinny Arsenal and sent to NO. for sensitivity measurements.
The sensitivity and compressibility data (Data Packs G6a, G6b....G6f)

*Reference to the appropriate pages of the Data Packs reve; 1.s that
particle size differences exist which could in turn affect our
measured parameters (See Dld2 and Dlf2).
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6. FINAL REMARKS

6.1 By way of an apologyo w.j find that many of the Pag es ,1o of the
data packm are far from oompite, sometimes containing only the name
of the explosive, Any mora traceability information, we foar, has
been ,triavably lost. All too often we have con up againut the
attitude "TNT ia TNT, is it not?" The correct attitude ie, of aourse,
"Well this batch of TNT just could be different from all others."
But complete traceability can be accomplished only by foresight (not
hindsight), much money, and mountains of documentation. Our friends
in the Outer Space Industry and AEC have boon able to perform eaemplary
jobs of "keeping track".

6.2 As we go to press (1973) we know that there is a considerable
body of SSGr sensitivity data which are in varyirng degrees of readi-
ness for publication but not yet complete, We have given available
ancillary information, such as Impact Sensitivities (signified by
the symbol 9) as measured on the Bureau of Mines Drop Tester at
NOLI particle size data, and any notations inscribed on the re.cord
cards that could conceivably trigger off a chain of additional infoz.-
mation. There are other sources at NOL, such as limited distribution
and internal progress reports, declassified documents, and assorted
project notebooks which may turn up little gems of information.
We hope aloo that our readers will be able to contribute information
that they have found on materials which can be identified by the same
X No. and/or batch and lot numbers.

6.3 It is our expectation, as time and money becomes available, to
distribute new and updated pa as to be inserted into appropriate
locations in the data packs, incorporating material such as that
mentioned in the proceeding paragraph.
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TkBLf' A-I
ALPHABETIC INDEX TO

APPENDICES B THROUGN G

Explosive Designation Appendix Locativn

C11- 6 C3
Comp A-5 C5
Comp 8 CI1
Comp C-3 F1
Comp C-4 F2

DATB D1
DAT.B/BRL El
DATB/Mytel (95/5) E2
DATt,/Eytel (90/10) E3
DATB/TATB G4
DATB/HNS-II G5
DIPAM D4

EPM-2 F6

H-6 C4
HBX-3 C12
HMX B6
HNAB D3
HWB F5
HNS-I D7
HNS-II D8
HNS-B D6
HNS-I/TEF )N-30 (95/5) E4
HNS- I I/TL. 70N- 30 (95/5) Ell.
HNS-II/TEFLO,;, :,. '0Qi0/10) E5

~HNS-II/TEF.LON ?'c 90.)E6

Lead Azide B1
: LX-04-0 ElO

KHND B3

Nitroguanidine C6

Nitromannite B2:1Octol (75/25) 09
Octol (65/35) CI0

A-1
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Explosives Designation A-ppendix Location

PB3X 9407 E9
PBXC-6 E8
PBXN-3 E7

- ~ PBXN-5 E8
I.PENTOLITE (50/50) C8

PETN B4
PETN/DATB G2
PETN/TATb G3
PICRAMIDE D14

* IDX B5
* RDX/Calciuza Stearate Gi

RDX/Stearic Acid G6

TACOT-S D5
T TTB D2
Tetryl, graphited. C2
Tetryl, yellow (A.
TNB D15
TNEDV F4
TNETB F3
TNT C7

A-2

ma~v
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S.TABLE A-2
SYNOPTIC INDEX TO APPENDICES B THROUGH G

Appendix B Appendix E
(Initiating Explosives) (Plastic-Bonded Explosives)

B1 Lead Azide El DATB/BRL 95/5)
B2 Nitromannite E2 DATB/mytel (95/5)
B3 KIIND E3 DATB/Sytel (90/10)
B4 PETN E4 HNS-I/TEFLON-30 (95/5)
B5 RDX E5 HNS-II/TEFLON-30 (90/10)
B6 IIMX E6 HNS-II/TEFLON-7c (90/10)

E7 PBXN-3
E8 PBXN-5 (also PBXC-6)

Appendix C E9 PBX-9407
(Booster & Warhead Explosives) El0 LX-04-0

Ell HNS-II/TEFLON-30 (95/5)
Cl Yellow Tetryl E12 See Vol. II
C2 Graphited Tetryl
C3 CH-6
C4 H-6 Appendix F
C5 Comp A-5 (Miscellaneous Explosives)
CG NJtroguan dine
C7 TNT F1 Comp C-3
C8 Pentolite (50/50) F2 TNETB
C9 Octol (75/25) F3 TNETB
CI0 Octol (65/35) F4 TNEDV
Cll Comp B F5 HNB
C12 HBX-3 F6 EPM-2

Appendix 0 Appendix G
(Thermally Stable Explosives) (Variable Composition Series)

Dl DATB Gl RDX/Calcium Stearate
D2 TATB G2 PETN/DATB
D3 HNAB 33 PETN/TATB
04 DIPAM G4 DATB/TATB
D5 TACOT-9 GS DATB/HNS-II
D6 HNS-R G6 RDX/Stearic Acid
D7 HNS-I
D8 HNS-II
D9 See Vol. II
D10 See Vol. II
DII See Vol. II
D12 See Vol. II
D13 See Vol. II
D14 DICRAMIDE
D15 TNB

A-3
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TABLE A-3
LIST OF DATA PACKS

Page x ID

Number Explosive Number Nuimber

APPENDIX B

Bla Lead Azide - -

B2a Nitromannite 601 26

B3a KHND 616 1001

B4a PETN 321 -
B4b PETN 321 1227

B5a RDX , 189 -
B5b RDX 414

B6a I'm -

APPENDIX C

Cla Tetryl (Yellow) 102

C2a Tetryl (Graphited) 460 -
C2b Tetryl (Graphited) 460 374
C2c Tetryl (Graphited) 672 896

C3a CH-6 Misc -
C3b CH-6 329 -
C3c CH-6 344 -
C3d CH-6 439 -
C3e CH-6 440 -
C3f CH-6 441 -
C3g CH-6 442 -
C3h CH-6 445 -

C3i CH-6 702 1062

C4a H-6 - CJ14171

C4b H-6 -

C5a Comp A-5 815 1641

C6a Nitroguanidine 547

A-4 Change 1
20 Dec 1973



NOLTR 73-132

C7a TNT 159
kC7b TNT 412

C7c TNT

C8a PENTOLITE (50/50) 551

C9a Octol (75/25) 469

Ci.Oa Octal (65/35) 293

Cila Camp B .279 M311Cllb Camp B 479
Clic Camp B 576

C12a IIBX- 3 CHi 4170

APPF.Nr)IX D

Dia DATB
Dib DAT3 315
Dic DATB 315 185 &921Did DATB 331
Die DATB 331 920DiE DATB 397 922

D2a TATB 335
D2b TATB 406

D3a HNAB 511,512
D3b HNAB 518

D4a DIPAM 346
DOb DIPAM 402
D4c DIPAM 428
D4d DIPAM 42 5D4e DIPAM 42,45
D4f DIPAM 546
D4g DIPAM 549

D5a TACOT-0 330

D6a HNS-R 401

iJ7a HNS-I 498
D7b HNS-I 534
D7c HNS-I 537
Did I-NS -1 537 AD7e IiNS-I 539
D7f HNS-I (B) 565 -
Dig HNS-I (B) 705 1071
D7h HNS-I 716 1090

A-5
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k ~~~ HN..-IX- i

528

IINS-11 Misc
4A (Vol 1 )

c10a (Vol 11) 
-

14 1 a (Vol 11)

(Vol 11)
D1b(Vol 11)

0 1 3a(Vol 11)

01.4a PICRAMIDJE 405

145a TNI3

APPENDIX E

B la L)ATi'/BRL (95/5) 0 271

E2 a DATB/iytel (95/5) 322IB2b DATB/Mytel (95/5) 327

EaDAUfl/Bytel (90/10) 3213

E4a FINS-I/TEPLOIN-30 (95/5) 444
E4b fNS-I/TEFLQN-30 (95/5) 467
B4c HNS-I/TEFLON-30 (95/5) 25-
E4d HNS-I/TE~i.,ON-30 (95/5) 526 -E4e liNS-I/TEFLON-30 (95/5) 540

Esa HNS-II/TEPL0N-30 (90/101 571E 5b INS-IX/TEFLON-30 (90/10) 57
E5c UNS-II/TEFLON-30 (90/'10) 571
Esd HNS-IX/TEFI4ON-30 (90/10) 581

EeHNS-IX/TEFLON-30 (90/10) 581 -
B6a HINS-II/ThBFLON-7c (90/10) 75 1493I Eb HS-II/TEILON~-7c (90110) 75 1462
Ebc UNS-II/TEFLON-7c (90/10) - 1541

EWa PBXI4-3 474 1507

EaPBXC-6 419 437, 438, 441E8b PXN-5 618 579E~c PBXN-5 619 580E8d PBXN-5 715 1120

K A-6
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h E9a PBX-9407 1467

El0a LX-04-0 
1505

Ella HNS-II/TEFLON-30 (95/5) 533 -
E12a (Vol II)

APPENDIX F
Fla Comp C-3

F2a Comp C-4 524-

F3a TNETB 563 -

F4a TNETV 579 -

F5a HNB 501
F6a EPN-2 

-

APPENDIX G
Gla RIX/CA-ST. (99.4/0.6) 348GIb RDX/CA-ST. (99.3/0.7) 302 -Glc RDX/CA-ST. (99.2/0.8) 349Gld RDX/CA-ST. (98.6/1.4) 208Gle RDX/CA-St. (98.3/1.7) 350 _Glf RDX/CA-ST. (98.0/2.0) 215 _
Glg RDX/CA-ST. (98.0/2.0) 281Glh RDX/CA-ST. (97.5/2.5) 353 -Gli RDX/CA-ST. (97.2/2.8) 209 -
Glj RDX/CA-ST. (97.2/2.8) 282 .Glk RDX/CA-ST. (96.7/3.3) 354 -GIz RDX/CA-ST. (96.0/4.0) 210 -Glm RDX/CA-ST. (96.^/-4.0) 282 -Gln RDX/CA-ST. (95.0/5.0) 358 -Glo RDX/CA-ST. (94.4/5.6) 211 -Glp RDX/CA-ST. (93.9/6.1) 362 -Glq I.X/CA-ST. (92.0/8.0) 212 -GIr RDX/CA-ST. (92.0/8.0) 285 -GIs RDX/CA-ST. (90.8/9.2) 366 -Git RDX/CA-ST. (89.0/11.0) 286 -Glu RDX/CA-ST. (88.9/11.1) 370 -Giv RDX/CA-ST. (88.7/11.3) 216 _GUw RDX/CA-ST. (87.2/12.8) 374 -GIx RDX/CA-ST. (85.8/14.2) 378 -Gly RDX/CA-ST. (85.0/15.0) 287 -Glz RDX/CA-ST. (84.2/ 5.8) 217 -Glaa RDX/CA-ST. (84.2/15.8) 288 .Glbb RDX/CA-ST. (83.4/16.6) 381 -

.4-7



NOLTR 73-132

Glcc RDX/CA-ST. (81.3/18-7) 384 -Gldd RDX/CA-ST. (78.5/21.5) 385 
-Glee RDX/CA-ST. (76.2/23.8) 386 .Glff RDX/CA-ST. (74.0/26.0) 291 .Glgg RDX/CA-ST. (71.2/28.8) 219

G2a PETN/DATB (75/25) 507G2b PETN/DATB (50/50) 505 
-G2c PETN/DATB (25/75) 506 
-G2d PETN/DATB (15/85) 555 
-G2e PETN/DATB (5/95.) 556 .

G3a PETN/TATB (50/50) 508
G4a DATB/TATB (50/50) 509
G5a DATB/HNS-7I (75/25) 569G;b DATB/HNS-II (50/50) 566 _
G6a RDX/ST-AC (99.7/0.3) 822 1670G6b RDX/ST-AC (99.4/0.6) 823 1671G6c RDX/ST-AC (99.2/0.8) 824 1672G6d RDX/ST-AC (98.8/1.2) 825 1673G6e RDX/ST-AC (96.7/3.3) 826 1674G6f RDX/ST-AC (90.3/9.7) 827 1675

A-8



NOLATR 73-132

t~ZpLokivl L1EAD AZtPF., DEX. xNo. 900 of T*

-MO T3-.

LOADING (GAVCM 3) SENSITIVTY (DIIG) UEAWKS
PUSSURI % TVID

(K~l' AVG. $AVG. g mN

2.775 0.0215 58.9 -0.302 0.3017 0--1839_____

16 3.074 o.0155 65.31 *-.239 0.16T2 0.08M9 ____

2 3.361 0.0215 T1.4 _027 0.0961 A.AL52 u8 ______

64 1 1.661 0.021 77.8 ,-0.301 0Q M I 0.2312 .

(1) No mixed response zone

4 8 6 ___ _32 6

-1.0 -_ _ _

v.--

-5.0 ___ 20 g

5 10 20 30 40 3060 70 890 100

SML SCALE GAP TEST MSGT) DATA
LEDAZIDE, DEX.

B lal
4 Sep 1973

..
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CHEZ4XCAL DATA

EXPLOSIVE NAME: LEAD AAjT QZ riEX.

X NO.: ID: 2 N~O.; SSGT LOAD ORDER NO.z 964)

SOURCEt

CHEMICAL NAME: LEAD ASIDE, DEXTR'INATED

DATE RECEIVED: LOT NO.:

INITIAL QUANTITY: BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (S or 50% point)
(Type 12 Tools; 2.5 q~ '4t Sandpaper)
DATE OF TEST

cm

Sm log units

j ~n

Remarks

Bla2 *4 Sep 1973
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eLOsIv NITROMANNITE x NO. 601 Dots 6f %It
*m Lim3 I.D. NO. 1_6 -76

DINSITYLOADING (Gm/CM3) SENSiTI1Y (DG) -MARKS

('r0 AVG. AVG. N_ _ -

1 0.957 0.0186 55.3 1.967 0.2514 0.1269 20

2 1.113 0.0124 64.3 2.968 0,0426 0.0269 20

4 1.293 0.0081 74.7 3.103 0.0531 0.0308 20

8 1.458 0.0063 84A.3 3.820 0.0401 0.0294 20

4 a 16 32 64

0 -__: 20

5.0 

-,,,_ _15

~4.0

3.0 ,,,

2.0 ..
6

5
1.0

3 10 20 30 40 50 60 70 8 9O0

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSMT) DATA

B2al 4 Sep 1973

• *', : " ++' _ +'+ ,,,_ + -',+ + .. . ++ , +++ +:,_L+ ... ,+ ++ " : + ++ ,++. ...+'+U+, -, +,+°+;,+, +++'.. +" " + ++,,,, ,+ +, :,, __ .; ,.,+ :+,... ::. MINA.
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CHNICAL DATA

EXPLOSIVE NAME: NITROMANNITE

X NO.: 601 ID: 26 3 NO.: SSGT LOAD ORDER NO.s 1181

SOURCE:

CHEMICAL NAME: HEXANITROMANNITE

DATE RECEIVED: 7/27/67 LOT NOQ. 12

INITIAL QUANTITY: 1 pound BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (2 or 501 point)
(Type 12 Tools; 2.5 Kg wtj Sandpapor)

Atlas Chemical Company DATE OF TEST
Wilmington, Del.

5[= Cm

S= log units

n=

Rem.arks

Rcvd & stored wet. Drying
procedure 1200 F, under vacuum,
overnight.

xi'.

B 2 a 2

4 Sc9, 1973 A

L.I*SM



MMOING 4WNsIyvi, (m) l YK

(K P$) AVO. S AV., N
.,438. 3.370 0.3L ,L4.8 1..0

A2- -A -J0 -2 0-

4 816 _____32 64i . ... - I 35
7.0 ! 35

6.0 
20

10

3,0

8

72.0 ..... _
3 020 30 40 50 60 7080 90t0

O LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST ('SGr) DATA
KHND

,B3al1 4 Sep 1973
L~
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CIIEWUAL DATA

EXPLOSIVE NAM: KHND

X NO. 3 616 IDN 1001 5 NO.: 766 8ST LOAD ORDER NO.t 1194

SOURCE; NOL, (310 Dacons) Rovd Int .ation Research Group
227 grams in plapt1c bags 26 Sep 67

CHEMICAL NAMEr Potassium' He xanitrodiphenylamine

DATE RECEIVED; 3/1/65 LOT NO.: 251-98

INITIAL QUANIITY: 3.2 pounds BATCH NO.: 1,2,3,4,6,7

MANUFACTURED BYs IMPACT SENSITIVITY (2 or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

American CyananLide DATE OF TEST
New Castle, Penn.

I - 26-cm

a =0.07 log units

tn
Remarcs

B 3a 2

4 Sep 1973 4
. . .N -. . .. . +;.' + .+9 , 4i ;+,% ' . : a i =; j % '' '+ :
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EXPLOSVE I XNO- . 21 Date of Tmt
TMD 11.78 1. D. No. -

DENSITY
LOADING (GM/CM3 ) SENSITIVITY (08G) REMARKS

. ......- % TMD ... .
OWN, ) AVG. S AVG. , N

4 1.35 0.0053 T6.1 2.T26 o.o26 o.o21, 18

8 1.44o o.oo49 80.9 2.476 0.0939 0.0555 18

16 1.5T6 o-oo 88.5 2.621 0.0101 0.0106 18

... 1.681 o.oo41 94.4 .258 - - 18 (1.)

aix) rl sp osse *one.

4 8 16 32 64

_.___, __ ,S

,25
6 .0 ...-... .

120

5 O I

3.0

7

2.0 ..... T_._ 
_

6

3 5 10 20 30 40 50 60 70 8D90 A

LOADING PlISSURE (KPSI)

SMALL SCALE GAP TEST SSGT) DATA
PETN

B4al Sep 1973
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CHEMICAL DATA

EXPLOSIVE NAME: PETN Special (Sic) AN-P387 Class B

X NO.': 321 ID: Z NO.: SSGT LOAD ORDER NO.: 1122

SOURCE:

CHEMICAL NAME: Pentaerythrite Tetranitrato

DATE RECEIVED: 7./7/60 LOT NO.:

INITIAL QUANTITY: 200 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (A or 50% point)
Ravenna Arsenal, Ohio (Type 12 Tools; 2,5 Kg wt; Sandpaper)

DATE OF TEST
I TRIAL II

1= 14 cm 16

S =0.11 log units <0.05

n = 25 25

Remarks

100 Gram Sieve Analysis, 1 Hour* -f
Mesh Size Amount

Through On (%)

40 0.53 f
40 70 3.69 '-
70 100 47.67100 140 30.03 '._,. . ". ,,,.,,;

140 170 4.22
170 200 1.17 l,.
200 PAN 12.69

*Assumed that this notation ,0. Imm.
indicates I hour sieve time.

B4 a 4 Sep 1973
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EXPLOSIVE I PEMT X NO. 321 Date of Tet
TMO I.D.NO. 1,T_ 4/70

DENSITY I SENSITIVITY (DBG) REMARKS
LOADING (GM/CM3) SENSITIVTY_____
PRESSURE % TMD
(KPSI) AVG. s AVG. g N

8 1.499 ooo6_ 84.2 1.725 0.5416 0.2529 22

16 1.6OO 0.0058 89.9 2.468 0.0459 0.2568 23

32 1.T08 0.004T 96.0 3.555 0.0918 0.0445 23

64 1.75 0.0057 99.7 4.998 0.0158 0.0167 23

6.o 4 8 16 32 64

_ _ _ _ _ _ _20

5.0Al
' , .. . ._1 5

4.c_ _ __K

3.0
---- - 1

2.C
6

3 5 10 20 30 40 50 60 70 8 90 1 ix
LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGTi DATA
ePEpN

B~bl 4Sep 1973

....
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CHEMICAL DATA

EXPLOSIVE NAME: PETN SPECIA,. (Sic) AN-P387 Class B

X NO.: 321 ID: 1227 Z NO.: SSGT LWAD ORDER NO.: 1294

SOURCE:

CHEMICAL NAME: P'etaerythrit* Tetranitrate

DATE RECEIVED: 7/7/60 LOT NO.:

INITIAL QUANTITY! 200 po,3mds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
Ravenna Arsenal; Ohio (Type 12 Too2s; 2.5 Kg wt; Sandpaper)

DATE OF TEST
I TRIAL II

g~14 Cm 16

S =0 .2 2Iog units <0.05

Remarks
*Dr~ied 31 Mar 70

100 Gram Sieve Analysis, 1 Hour
Mpsh Rize Amount

Through On(%

40 0.53
40 70 3.69&
70 100 47.67

100 140 30.03
140 170 4.22

10 200 1.17
200 PAN 12.69

*Assumed that this notation -. m

indicates 1 hour sieve time.

4 b 24 Sep 1973
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EXPLOSIVE X XNO. Date of1 Toat
tTD1,802 I.D. NO. -2/t60

LOADING DENSITY) SENSITIVITY (DOG) REMARKS

PGM/CMR) % TMD -

(KPSI) AVG. s VG Sm

Q0 LM56 0.0033 85.8 3.250 0L. .00LQ41 43... -

(1) 1DK - Ty" 3,ClosuuB.
W~ Matorlal loaded under vacuum.

4 8 16 32 64

_ _ _ __ _ _40

1- 35
7.0 -

.30

05.0 - 2

z1 z
_____ ____15

4.0 102 3010

7T

!35aJ. 4 Sep 19731
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CHETMICAL DATA

1EXPWSI VE, N4AME: RDX T!'-._L'wql B, (JAN SPEC-R-39 8

X NO., 189 IDx 7A NO.:. SSGT LOAD ORDER NO.:

SOUR~CE:

CHEMICAL NAM~E: cyc lotrirntbylonetrl n tran Ifie (Cyclonite)

DATEL R1LCEIVED: 11/30/54 LOT NO-:

INITXALr. ),ANTIT1Y:. 2000 pounds~ BATCH NO.:
(rost ' O0

MAJAC~I)BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

DATE OF TEST

g=24 CM (AVG.)

S log units

B 5a 2 4 Sep 1973
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EXPLOSIVE IMX X NOR. I414 (1)ote of Test
TMD 1. M2 1.o. NO, -N 1/63

LOADING (GM/CM3 ) SENSITIVITY (DBG)
PRESSURE .[ % TMD
(KPSI) AVG. s AVG. g 3 m N

2.0 1.188 0.0162 65o9 3.569 0.0305 0.0204 23

(1) Exploding Ildgwilre Grade

7.0 1 
30

6.0 - 25
_ __ _20

4.0.

z z

3.0 -

! 7

2.0

0.5 1.0 2.0. 5.0 10.0
LAIGPRESSURE (KPSI)

bMALL SCALE GAP TEST (SSGT) DATA
RDX

BSbl
4 Sep 1973

L-oj
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CHEMICAL DATA

EXPLOSIVE NAME: RDX, EBW Grade

X NO.: 414 ID: Z NO.: 451 SbGT LOAD ORDER NO.:

SOURCE: Lockheed Missile & Space Co., Santa- Cruz, CA.
(NOW 63-0050-C)

CHEMICAL NAME: Cyclotrimethylenetrinitramlne (Cyclonte)

DATE iECEIVED: 1/3/63 -LOT NO.:

INITIAL QUANTITY: 3/2 pound (WET) BATCH NO.: SCTB 36669-1-1
Date 1951

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

Wabash Ordnance Depot DATE OF TEST~Wabash, 111.

*I ,,, log units

Remarks

B 5 b 2

4 Sep, 19731.
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EXPLOSIVE X NO, .M Ite of T~t
TMD 1]. 903 1. 0. -N6. 6

LOADING GM/CM3) SENSITIVITY (DOG) RARKS
PaREI .. % TMD
(KPS1) AVG. sAVG. N s

8 1,. IT7 79. 7 12.6 _g7 0.0o216 20_

1 v -0, -34 J ,04 0,0326~2 _ _

62 . .718 0.0 3 _.o8 o.N .o F N -oow 20

64 1.814 - 95.3 2 j644 01546 _o._o__ 2o

4 a 16 32 64

4o

7.0
30

25
6 6.0

3.0,

50 20 30 40 5060708090100

, - -LOADING PRESSURE (KPSI)

SMALL SCALFE GAP TEST (SSGT) DATA
IiMX

:" ' B6a!
4 Sep 1973 L

i ',

... .. , :- ,q .kW3 , tll ,. ,lr.' R'-
- , '-''.°

' ,z ",, :, ,, :., . . '', - -: ' ... .... '......
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CHEMICAL DATA

EXPLOSIVE NAME: RHx

X NO.': ID: N .O.: 2s T LOAD-ORDER NO.:

SOURCE:

CHEMICAL NAME: Cyclottramethyl enettranitramine

DATE RECEIVED: LOT NO.:

INITIAL QUANTITY: BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (A or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)
DATE OF TEST

= cm
S .slog units

,Tn=

Remarks
No information available

I.

B a 2
4 Sep 1973 J
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EXPLOSIVE X3U1L (1) , NO. I i02 DC Of t

Tm s D NO. ./1

LOADINO (OMN ST) SENSITIVITY (DIG)
PRESWUE % TMD
(KSI) AVG. $ AVG. g Sm N

W.. ........ _ AL L.,,U~9QZ~2

0L009 4. L3.i 3,LA1.0. , 0.7 0.02.A 40-
_. -12S3 - 983.7 0,',. lil o, ol7.27 20

• 10.. L1. 5* Oi ~g 8 . . .5LJ t .. 1.Z& ..L m aL 2L4... ___ .......... .....
-32 1,667 * 97.5 3 5.1.31 ag02&2 (1005 S

#A 1-.10 1(3)1 A-0 4 4 1 1, I

(1) TETRYL, YELLOW
(2) DATE OF TEST; 6/60
(3) EXPERIMENTAL ERROR

-_04 8 16 32 64

40

7.0 ?0

6.20

5.0 1..,+_a .+ .o.

4.0

-10
3.o0

30 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)
SMALL SCALE GAP TEST (SSGT) DATA

TETRYL (YELLOW)

Clal
4 Sep 1973

r+
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CHEMICAL DATA

EXPLOSIVE NAME: Tetryl (Yellow)

X NO.: 102 ID: Z NO.: SSGT LOAD ORDER NO.:

SOURCE: NAD Crane, Indiana

CHEMICAL NAME:

DATE RECEIVED: 4/5/49 LOT NO.:

INITIAL QUANTITY: 2000 poUnd BATCH NO.:
Expended Feb 62

* MANUFACTURED BY: IMPACT SENSITIVITY (3 or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)
DATE OF TEST

1 = cm

s log units

n=

Remarks

Sieve Analysis ,
(100 grans, for 1 hour)

Held on 12 0 %
Through 12 on 16 0.32%
Through 16 on 60 97.87%
Through 60 on 100 1.17%
on Pan 0.64%

21 Feb 1957

*Assued that this notation

indicates 1 hour sieve time.

C I a 2 4 Sep 1973
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EXPLOSVE I yjm X NO. I60 Date of TestC .._ .T ( ,.O. NO.. -. 6/65

DENSITY REMARKS
LOADING (Gm/c) SENSITIVITY (DOG)
PRESSURE (C TMD
(KPSI) AVG. S AVG. g N

-3._ 1.423 Q.007 82.3 1,29l 0.0369 0QZ29... P8

5.1i~ 1153 Q-00~ 12 212 -J2 .0L209 'B8

- J9~ 23~£LI~L Pno (2)24 1.0 O ' 826. ' .Q.3.i84 0,28 0.209 ... ~.. ._________

24 1,66o ___ 26.o_5____

(1) The THD of pure tetryl to used since Graphtted Tetryl can contain

either Calcium Stearat. (Pm 1.040) or Craphite (p= 2.25), or both
in any combination, up to a total of 2% by weight.

(2) Date of Test - 2/65

4 8 16 32 64
(, :" I' I I.. .. I1!3

25i ~~~6.o........... ...

0 20

5 5.0

0, _ _ __ _ _ 15C

z z

SCa4a4.0

10

3.05

'13 5 10 20 30 40 30 60 70 8090100
LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

TETRYL (GRAPUITED)

C~al 4 Sep 1973
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CHEMICAL DATA

EXPLOSIVE NAME: TtETRYL (Graphited)*-

X NO.;: 4 60 ID: Z NO.: SSGT LOAD ORDER NO.: 1I069

Sn,,RCE: NOP Macon, Reqn 60921-4-000103

CHEMICAL NAME:

DATE RECEIVED: LOT NO.: fl/O ARE =00045-N2

INITIAL QUA74TITY:- 200 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

xNaval Ordnance Plant DATE OF TEST
Macon, Georgia 

c

S log units

Remarks

*Compoition: Tetryl/rrap1iite (27 -11wx.)

C 2 a2 4 Sep 1973
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EXPLOSIVE I ET (G"PHTED) X NO. 450 616$TMD 1. .73 (1) ,D .No0.j 374 66
DENSITY -- REMARKS

LOADING (M/CM 3)  SENSITIVITY (DBG)
PRESSURE % TMD ______

(KPSI) AVG. AVG. g sm N

4 1.445 0.0042 83.5 3. 450 0.0352 0.0220 23

8 .5L1 0.0057 -809.1 4.103. 0.0123 10.C132 23

16 1.630 0.0038 94z2 4.659 0.0400 0.0237 23

32 1.696 0.0022 98.0 5.465 3.0469 0.0297 23

64 1.737 0.0022 100 4 6.503 0.0748 0.0404 23

(1) The TZ4D of pure tetryi is used since Graphited Tetryl
can contain either Calcium Stearate (p = 1.040) or
Graphite (p = 2.25), or both in any combination, up to
a total of 2% by weight.

4 8 16 32 64
SI l-53

8. I
.40

35
7.0

____ -_______ __30

3e0 .25 3=6.0
____ _ _ _ _ _ _ _ _ _ _ ____20 z

5. 0

4.0

10

3.3 L__
3 5 to 20 30 40 .50 60 708 90 !00

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

TETRYL (GRAPHITED)

C2 bi. 4 Sep 1973
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CHEMICAL DATA

EXPLOSIVE NAME: TETRYL (Graphited)*

X NO.: 460 ID: 374 Z NO.: SSGT LOAD ORDER NO.: 12346

SOURCE: NOP M~acon, Reql 60921-4-000103

CHEMICAL NAME:

DATE RECLIL. .aZ: LOT NO.: RIO ARE =00045-N2

INITIAL QUANTITY: 200 poutds BATCH NO.:

M4ANUFACTURED BY: IMPACT SENSITIVITY (9 or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

Naval Ordnance Plant DT FTS
Macon, Georgia

Cm

S log units

Remarks

* o position: TPetr-l/(,rapbi te (21 'fax.)

4 Sep 1973
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LI E E I ( n ) X NO. 1672 Date of Toot

TMD 1 I.D. NO. 4/70

DENSITY REMARKS
LOADING (GM/CM3 ) SENSITIVITY (DBG)
PRESSURE % TMD
(KPSI) AVG. AVG. g $m N

8 1.545 0.0030 4.112 0,0037 0,0047 20

16 1-623 -- 2 93,42 4 4 L..7 - .20 (1)

,,|__ _ __, _, _ _ _,__ _32 1.695 0 0021 _ c97- 5 5 ,243 -- 20 ) . .. . ..

(1) No mixed response zone.

8_ 4 8 16 32 64

I 40

}i 35

7.0 30

e 6.0

5.0 -

K _3.0 I

3 5 10 20 30 40 50 60 70 80 90 100
I LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
TEt Y, ('APHTIED)

VC2cl
..... 4 Sep 1973
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CHEMICAL DATA

EXPLOSIVE NAME: TETRYL (Graphited)*

X NO.: 672 ID: 896 Z NO.: SSGT LOAD ORDER NO.: 1266

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: 7/16/68 LOT NO.: RN601

INITIAL QUANTITY: 1200 grams BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: 233 Division DATE OF TEST
Bldg 318

s - log units

n=

Remarks

#Made by adding 2% of N-i Graphite
to yellow tetryl X436

C 2 c 2
4 Sep 1973
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EXPLOSIVE CH-6 X NO. f .ee remarks Date of Test
TMD 1.774 I. D. NO. - 6/60

DENSITY SENSITIVITY (DBG) REMARKSLOADING (GM/CM3) SIV(DPRESSURE % TMD

(KPSI) AVG. s AVG. g Sm N

10 1.619 0.0069 91.3 3.573 0.0220 0.0114 46 X No. 255; #1

10 1.619 0.0079 91.3 3.529 0.1459 0.0478 46 X No. 255; #2

10 1.641 0.0045 92.5 4.362 0.0538 0.0213 46 X No. 267

1 i0 1.605 0905 4.092 0,0167 46 X No. 303

10 1,598 0.0067 90.I 3,644 0,Q88 .0.0305 46 X tin- 304

1 0 ... 1.619 0,00551 91-2 13.676 ... -.1174 _L .003 AA y No 0 .

10 1.597 0.0061 90.0 4.011 0.0348 0.0150 46 X No. 307

10 1.598 0.0075 90.1 3.572 0.0175 0.0120 46 X No. 309

(1) Date of Test - 10/60
(2) Range Indicted gives mtin$um and maximum sensitivity value observed

from above table.
4 8 16 32 64

_70 I I _I __ - _T 21 11 30

6.0 ,_ _ ,, - - - - -25

20
: c 5.0

z04.0 - 1
_____ _______- -. 10

3.0(2)

[I 7

2.06

3 5 )0 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
CH- 6

C3al 4 Sep 1973
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NOLTR 73-132

EXPLOSIV C6 x NO._ Date of West
TMD " J.7_ __IL I. NO, _ 12/64

DENS11Y
LOADING (GM/CM3) SENSITIVITY (DOG) REMARKS
PRESSURE % TMDK(PSI) AVG. s AVG. m N

- f.. . ,. . !QJ 2. 8l9D3_L

.i567 0.0056 88.3 3.876 0.0010 0 .0017 lb _ _

10 1.623 0.0028 91 .i 4.q29 f).03L4 0.026__ 1_

16 1.665 0.0069 939._ It'.62_o 0.00521 0.0047 -1 1

32 1.734 0.0015 97.7 5,1 m.612 o.07 1 5 ____

64 M-L90.0026 10.2 17.207 , .oi3j 0.0283

(1) Kxperimental error

4 8 16 32

_____ -1--- 35

___.30

25
6.0 2- ... .

a, 1 15

4. o.- __

LCA0ING PRESSURE (KPSI)

SMALL SCALE' GAP TEST (SSGi1 DATA

CH C

S3b I 4 Sep 1973



NOLTR 73-132

ClIMICAL DATA

EXPLOSIVE NAME: CH-6

X NO.: 329 ID Z NO.: SSGT LOAD ORDER NO.: 997

SOURCL: NAD Crane, Indiana

CHEMICAL NAUNE:

DATE RECEIVED: 1/5/61 LOT NO.: HOL-SR-200--58

INITIAL QUANTITY: 630 pounds BATCH NO.: **

MANUFACTURED BY: IMPACT SENSITIVITY (,I or 50% point)
(Type 12 Tools; 2.5 Kg wr; Sazndpaper)

Holston Ordnance Works DATE OF TEST
Kingsport, Tenn.

S = log units

n z

Remarks

*wnr composition see * C3a2

** Box P.atch

1 & 2 86-207-4B3
3 86-207-5
4 86-207-3 "1

.. ,0-

C 3b 2

4 ~t';" 1973



NOLTR 73-132

V ~XLSV ______ X NO. a *~Ts

TMD ...... '. _ _ ZZNo., __,, _____

LOADING DENSITY S REMARKS
(GM/CM 3) SENSITIIY (060) (1)PRESSURE - TMD(KP5I) AVG, s AVG. g N

_2f 1,72 . _ __._ .

_______73 - _..1L...s z - . ,

0.) Sensitivity prtar computed uslaS a Gaussian distribution anA
wsLag the Bruceton Analytical Me.tho..

4 6 16 32 64

8,0 r- , .- -T _ _
* r F40

33
7.0

30

1 .6, - 9616 - ,-- - 24L

i " 5,.... ...___ .. I76.0

3330

' ( 64.0 -

3 ' 10 20 30 - 40 50 60) - 0 W0 Wi0

LOADING PRFSSURE (KPSI)

SMALL SCALE GAP TEST (SSOT) OA'A
• .H-6

Change .
C3cl 20 Dec 1973



I NOLTR 73-132

CIEMIC= DATA

EXPLOSIVE NAME: CH 6*

X NO.: 34 ID: Z NO.: SSGT LOAD ORDER NO.:S SOURCE :

CHEMICAL NAME:

DATE RECEIVED: LOT NO.:

INITIAL QUANTITY: BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (M or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)
DATE OF TEST

kcm

S= log units

Remarks
*For composition see * C3a2

th.

C 3 c 2 20 D 1973



NOLTR 73-1.32

EXPLOSIVE X~. XNO. 4______ _ Dae. of Tet

TMD I I..N 1/64

LOADING (NM/CM3) SENSITIVITY (DBG) REMARKS
PRESSURE --/C 3  %--m

(KPSI) AVG. AVG. Sm

1-,1 0.,045 9.42 3,93 0.0 0o3 0.0035 18

10 1.657 - 93.4 4.250 0,0662 0,0532 18

16 1.7o4 0.0030 96.1 5,465 0.0353 0,0264 18

32 1.749 oxo016! 98.6 6.355 0.0210 0 0163 18

64 .T7o 0.0038 99.8 7.297 0.0307 0.0233 18

4 a 16 32 64

8.0 l !

40

7.II / " 35

r30

6.0 ____

_ 20 o
5.0 0z z

"5.0

- ____ - - - ~15

10 2 30 0 ~10
3.0___

3 5 10 20 30 40 50 6 0 0 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
CH-6

C3dl
A [



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: CH-6*

X NO.: 439 IDS Z NO.: SSGT LOAD ORDER NO.: 933

SOURCE , NOP Macon, Geo-)gia
CHEMICAL NAME:

DATE RECEIVED: 10/15/63 LOT NO.: 109-L

INITIAL QUANTITY: 2 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (2 or 50% point)
Holstoz Ordnance Works (Type 12 Tools; 2.5 Kg wt; Sandpaper)
Kingsport, Tenn. DATE OF TEST

3 = cm

s = log units

n

Remarks
• For composition see * C3a2

C 3 d 2
4 Sep 1973



NOLTR 73-132

EXPLOSIVE CH-6 X NO. 440 Date of Test
Tmo 1.7T4" 1.0. NO. J" ,6

DENSITY REMARKS
LOADING (GM/CM3 ) SENSITIVITY (DBG)
PRESSURE .- % TMD
(xPSI) AVG. s AVG. g N

4 1.541 0.0077 86.9 3.444 o 0384 00281 18

8 1.601 0.0057 (40,4 ,8 5 0.0744, hL04"7 .18

10 1,L648 - 92.9 4.205 0.0511 0.0359 18

16 1.68 2 .0.0028 )4,8 5.076 0.0'5 7 0.0337 18

32 1,741 0.0022 c8.1 6.243 0.0328 0.0240 8

64 1,772J0.0020 99.9 7.104 0.03491 0.0275 18

4 8 16 32 64
I 1' I r -.. -F-1 - -50

40
[ . ... ,. .,35

7.o 0

z _ _ _

5.0 _ __ __

4.0

607080910

10 20 30 40 50 60 70 80 90 100
;, I LOADING PRESSURfE (KPSI)

SMALL SCALE GAP TE'ST (SSGT) DATA
,, CH- 6

C3el

4 Sep 1971



NOLTR 73-12

CHEMICAL DATA

EXPLOSIVE NAME: CH-6*

X NO.: 440 ID: Z NO.: SSGT LOAD ORDER NO.- 934

SOURCE: NOP, Macon, Georgia

CHEMICAL NAME:

DATE RECEIVED: 10/l/G3 LOT NO.: 109-N

INITIAL QUANTITY: 2 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
Holston Ordnance Works (Type 12 Tools; 2.5 Kg wt; Sandpaper)
Kingsport, Tenn. DATE OF TEST

q= cm

S = log units

n

Remarks
*For composition see * C3a2

C 3 e 2, 4 Sep 1973



NOLTR 73-132

EXPLOSIVE 1 cH-6 XNO. I 4.41 Date of Test
TMD 1.774 iD. NO. 1/64
DENSITY ...... REMARKS

LOADING (GM/CM3) SENSITIVITY (DG)
PRESSURE ____% TMD_
(KPSI) AVG. $ AVG. g N

C

i4 1.5,17 o.,o I 86.6 ,58o _o.oqtj2 O.o653 18

8 1.603 0.0045 90.3 3.833 0.0737 o.o446 18

10 1.645 0.0035 92.7 4.089 0.2291 0.2656 18

16 1.681 0.0021 94.8 5.045 0.0713 0.0500 18

3 1.8 0.17 . 6.218 i.0187 o.0245 18
64 . 0.0020 O 7.202 0 .0507 0.0339 18

4 8 16 32 64
I [' " I . .. 1

40

7,0 .4 3 0

25
6 .o . ...... _,,

D _-20

So 5.0 . . . ._ __ _ _

4.0
U. I-

10

3.0 .....__ _

3 5 10 20 30 40 50 60 70 80 90 100
LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
1CH- 6

C3fl 4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

A XPOVENM:C6 NO.: 441 ID: Z NO.: SSGT LOAD ORDER NO.: 935
SOURCE: NOP Macon, Georgia

CHEM4ICAL NAME:

DATE RECEIVED: 10/15/63 LOT NO.: 109-0

INITIALQUANTITY: 2 pounds BATCH NO.:

M4ANUFACTURED BY: IMPACT SENSITIVITY (9 or 50% point)
Holston Ordnance Works (Type 12 Tools; 2.5 K~g wt; Sandpaper)
Kingsport, Tenn. DATE OF TEST

cm

S log units

Remarks
*For composition see *C3a2

C 3 f2 4 Sep 1973



NOLTR 73-132

EXPLOSIVE CH-6 XNO.___ -NO.Date of Tet
TMD I 1.77 ,.D.No. - 1/64

- DENSITY REMARKSLOADING (GM/CM3) SENSITIVITY (DBG)
PRESSURE % TMD
(KPSI) AVG. $ AVG. g N

S4 1.507 0.01096. 84.9 3,52q 1 nih n-iq 1A
___ __L. mk .Q.f,,.. , -__. . .... .. .___

8 1.59 0.0029 89.0 3.6?7 0.o010 o.1 .........

10 1.626 0.o254 91.7 4. .-Q. 0026 O.oo & 1 -

16 1.668 o.0o31 94.o 4.915 0.1912 0.12o6 18 .....

3 _!.738 0.o93 98.0 6.245 o.o618 0.040B 18

f64 1.769 0.0016 99.7 7.25T 0.058 1 0.2326 18

4 8 16 %2 64
I T ' 1 I--- -I-I-

7.0 357.0 -. .. ..- . ... .. ,,.

6 .0 .. ...... 2
.. 20

o 5.0 .. ....t_ _

5 15

4.o _ _ -_ _ _

_______ _7I~ LII10
Ll8

3 5 10 20 30 40 50 60 70 B 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
CH- 6

C3gl 4 Sen 1971



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: CH-6 *

X NO.: 442 XD: Z NO.: SSGT LOAD ORDER NO.: 936

SOURCE: NOP Macon, Georgia

CHEMICAL NAME:

DATE RECEIVED: 10/15/63 LOT NO.: HOL-SR-109-P-62

INITIAL QUANTITY: BATCH NO.: 485-16

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% poi.nt)

Holston Ordnance Works (Type 12 Tools; 2.5 Kg wt; Sandpaper)
Kingsport, Tenn. DATE OF TEST
(1962)

cm

s log units

n

Remarks
*For composition see * C3a2

C 3 g 2 4 Sep 1973



NOLTR 73-132

EXPLOSIVE I g6 X NO. 4.5 Dat of Test
TMD 1.7,74 1. D. NO. - 1/64

DENSITY REMARKS
LOADING (GM/CM 3 ) SENSITIVITY (DBG)
PRESSURE %TMD
(KPSI) AVG. s AVG. Sm N

4 1.511 O.0106 85.2 3.481 0.06.35 o.o411 18
2 1.602 0o.0026 90- 4.oo 0.0554 O.0317 -23

10 1.640 g. 3 92.4 4.u4i7 0.9'oq o.0410 -ol ,,

I6 i.63o 0.oo02P C 4..7 5,157 0.0454 0.15 1
.... .. .IL 0 " 5k l _ __ _

,:p 1.740 0,0020 93 1 6.236 O P28 Q? 0. 02009_
64 11.7T4 o.O9 t00.0 7.227 010688 0.0358 1_

4 8 16 32 64

o3 -
8. o __ _ _40

7-- 35

233

0 ~ 20

z z

,0 Jeri ___ -

ao 5

10 z iiii i z t z 1 0

520 30 40 50 6070809100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATAI. CH-6
C 3h 1

4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: CH-6

X NO.: 445 ID: Z NO.: SSGT LOAD ORDER NO.: 958

SOURCE: NOP Macon, Georgia

CHEMICAL NAME:

DATE RECEIVED: 1/6/64 LOT NO.: HOL-SR-109-P-62

INITIAL QUANTITY: 100 pounds BATCH NO.: 485-16

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
H9lston Ordnance Works (Type 12 Tools; 2.5 Kg wt; Sandpaper)
Kingsport, Tenn. DATE OF TEST
(1962)

cm

S log units

n=

Remarks
*For comoosition see * C3a2

C 3 h 2 4 X|~ ~



NOLTR 73-132

X V H-6 XNO. 702 Date of Test

, _____ - TMD I___________ .I.D, _._,,,-_, 6/69

DENSITY REKRKS
LOADING (GM/CM3 ) SENSITIVITY D)EG)
PRESSURE % TMD
(KPS1) AVG.

4 1.519 0.0o45 85.6 3.039 - - 20 (1)

8_ 1.6o8 0.0079 90.6 . 37_ 0.0298 0.0226 20

16 1.670 0.0023 94.1 4.069 0.036. 0.0278 20

32 1.734 0.00261 97.7 5.764 0.0578 0.0345 20 _

64 1.768 o.00+145_ _22.7__6.850 0,0297 0r2 ?O

(i) No mixed response zone

4 8 ;6 32 64

I 25

3 3d

-_ __ - __- -- 2
_ / ,.20 :E

5--Co 5.C_ _ _ _ _ _ . ... . o

-15

4. _ _ __ _ _ _ __ _ _ - -- - - ---

.. .... 10

10 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

C3il
4 Sep 1973I L... ,,., . * ,,..,*..,,,,. .., .,,r, ,i='.. ..L l" :" , i{ '- m * ' : : ., .::n# :_ = .: , , : = ". = , ¢ " a .,' ., ..,,,,,'; , u



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: CH-6 *

X NO.: 702 ** ID: 1062 Z NO.: SSGT LOAD ORDER NO.: 1270

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: 6/20/69 LOT NO.: HOL-69-24

INITIAL QUANTITY: 200 pounds BATCH NO.: 5A

MANUFACTURIED BY: IMPACT SENSITIVITY (I or 50% point)
Holston Ordnance 67-rks (Type 12 Tools; 2.5 Kg wt; Sandpaper)
Kingsport, Tenn. DATE OF TEST
(Feb 1969)

cm

S = log units

n=

Remarks
AFor composition see * C3a2

*Identical with X No. 700

C 3 i 2 4 Sep 1973



NOLTR 73-132

EXPLOSIVE H-6 X NO. . Date of Telt

TMD 1180 IL). NO. 360

DENSITY REMARKS
LOADING (GM/CM3 )  SENSITIVITY (DBG)
PPESSURD. % TMD
(KPSI, AVG. s AVG. g N

Vacuum cast into
- 1.733 0.0199 96.3 9.587 0.1580 0.0665 46 bodes,

4 8 16 32 64

e. -- - - _ _ _,-_ _

T-.

z Jz

,,-_ V __ t, H1 j z u I

3 5 t0 20 30 40 50 60 70 80 90 100

LOADING PRFSSURE (KPSI)

SMALL SCALE GAP TES " (SSGT) DATA
H~-6,

C4 al
4 Sep 1973

" T .,. - ' : 
'

' '"' ' '' ' " "= * '"=' 
' :

".. .. . 2... .... ..



J

NOLTR 73-132

CHEMICAL L.AT'

EXPLOSIVE NAME: H-6*

X NO.: ID: Z NO.: SSGT LOAD ORDER NO.:

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: LOT NO.: CH No. 41'/1

INITIAL QUANTITY: BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
NOL (Type 12 Tools; 2.5 Kg wt; Sandpaper)

DATE OF TEST

s log units

n=

Remarks

*Composition: RDX ---------- 45%
TNT --------- 30%
Aluminum ---- 20%
D-2 Wax----- -5%
(plus 0.5t CaC1 2 )

C 4 a 2
4 Sep 1973

_.A,-'



NOLTR 73-132

EXPLOSIVE H-6 X NO. Date of Test
TMD 1.80 I..NO 3/60

LOADING DENSITY SENSITIVITY (DOG) REMARKS

PRESSURE % TMD
(KPSI) AVG. AVG. 9 $ N

40 1 1.708 0.0036 94.9 7.182 0-0397 0.0175 46

4 8 16 32 64
10.0 - '" - -- 1- - 80

9.0 
70
"60

-50

8.0

40 3
35

30

6.0 
25

-20

5.0- t___- --- 1

k15

3 5 10 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
H-6

C'+b.1
4 Sep 1973



NOLTR 73-132

CHEMICAL DAT.

EXPLOSIVE NAME: H-6 (Granular)*

X NO.: ID: Z NO.: SSGT LOAD ORDER NC.:

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: LOT NO.:

TNITTAL QUANTITY: BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% pointy
(Type 12 Tools; 2.5 Kg wt; Sandpaper)
DATE OF TEST

cm

s log units

n=

Remarks
*Composition: RDX --------- 45%

TNT --------- 30%
Aluminum ---- 20%
D-2 Wax ----- 5%
(plus 0.5% CaC1 2 )

C 4 b 2
4 Sep 1973



MOLTR 73-132

EXPLOSIVE CO" A-5 X NO, 815 Date of Test
TMj 1.8 .D. NOj641 8/72

LAIG DENSITY REMARKiS
LOADING YGM/CM3)  SFNSI rtVt I Y (DBG)
PRESSURE % IMD(KPSI) AVG, s AVG. m N

16 11.700 0.0078 M35 4.616 0.0038 0,0034 20

4 8 16 32 64

8. _ _ _ , _ __ _ _ _ _ _

7035
:7. __ _ __ _ _ _ _ _ _ _ _ _

30

3 6. ____ ____25
,,

o 20
_z1z

4.0

10
3.0 __1LIO 20 30 40 50 60 70 80 90 1 O

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
COMP A- 5

CSal
4 Sep 1973



NOLTR 73-132

ChIl:MICAL DA'.'A

EXP1,OS T%'!T NA'Cl1 ((MP ~~

x NO.: IK D: 7. NO.:ZSNG. LOAD ORDER INO.:

Gill/LO NO.:NAM

DATEI MCTV:t//72 LO O:015-29

INIiA (ANT. V:1 .)ound BATCHGI NO.: 3-119

MANY:ACT/N] 1 BY:IMPAT LEINSTTI TY (,I or 50 Z uirt)
Hoiston. Ordnan, c Works (Typ- 12 'Pool;-; 2 .5 Eq wt; SardpaoerI)
Kinqsport, Tenn. DATE O0;-'S

log units

*('0m.)0-3tio=

C 5a2 4 Sep 1973



NOLTR 73-132

EXPLOSIVE NI .,GUANIDINE X NO. 547 Date of Test
TMD -.178 ID. NO. - 10/65
DENSITY REMARKS

LOADING (DM/CM3 )  SENSITIVITY (DBG)
PRESSURE % TMD _

(KPSI) AVG, 1  s AVG. g sm N

L 0.5_ 0.0105 53.6 6,387 .0.0458 .00244 28

02. 2. 0.009-. 5,4 6,951 0,!016 0.0500 28

4.1 1.161 0.0098 65.2 8.285 0.1379 0.0685 22

8. 1.273 0.0062 71.5 9.689 - - 28 (1)

_...I I__
(1) No mixed response zone

4 8 16 32 64

11.0 1 ___-I100

I 90

10.0 " 80

. . . .. 07 0
9.0 60

,___ __--40

z 8.0 z

70357.0 -30

-' 25
6.0 "

-____20
t TO 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

NITROGUANIDINE

C6al
4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: NITROGUANIDINE, LOW BULY DENSITY

X NO.: 547 ID: Z NO.: 669 SSGT LOAD ORDER NO.:

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: 9/l/65 LOT NO.: NCW-2-2984

INTTIAL QUANTITY: 200 rounds BATCH NO.: Drum 198 8/54

MANUFACTURED BY: IMPACT SESITIVITY (I or 50% point)
Naval Propeliait Plant (Type 12 Tools; 2.5 Kg wt; Sandpaper)

Indian Head, Md. DATE OF TEST 9/15/67

I =>320 cm

S = log units
! n

Remarks

I 
_ a. 2 4 Sep 1973

I ..
,.2,~L



NOLTR 73-132

EXPLOSIVE I TN X NO. 159 ]Date if Test

TMD 1. 651 I.D. NO. _ _ _4/60

DENSITY 1E AK
LOADING (GM/CM3 ) SENSITIVITY (DBG) REMARKS

PRESSURE .... TMD 
(KPSI) AVG. S AVG. g s, N

7.0 1.413 0.0041 85.6 5.255 0.0237 0.0107 46

11.0 1.489 0.0068 90.2 5.523 0.1428 0.0493 46

19.0 1.568 0.0039 95.0 6.1:0 0.0429 0.0176 4(

8.0 4 16 32 64
8.00

___ ,_ _ _ ___ _ _ __--_ ... .K ....:.. . 1 30TT-30

g 6 .o.

-_ _-20

z * . I015

4.0

3.0 8

3 10 20 30 40 50 60 70 80 90 100

LOADING PRESSURt (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
TNT

C4al
4 Sep 1973



NOLTR 73-132

CH'EMICAL DATA

:XXV1,0SgIVL NAME:': TNIT

\ NO.: TD: 2 NO.: SSGT LOAD ORDER NO.:

CHEMI 1CAL N AME,: Trinitrotolim~ne

UATE RECEVED; 8/141/52 LOT NO.:

TNITTAI, QUANTITY: 3000 pounds BATCH NO.:
-xpundedc 6 Sop 66

KMNUFACTURED 11Y: IMPACT SENSITIVITY (4 or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)
DATE OF TEST

K = cm

S = log units

He m!A I k 8

" C 7 a 2

4 Sep 1973



NOLTR 73-132

EXPLOSIVE TNT x NO. 4.12 Date of Teo
TMD 1"651, .D. NO. - 3/64

LOADING DENSITY SENSITIVITY (DBG) REMAKS

PRESSURE (GM/CM 3 ) % TMD
(KPSI) AVG. AVG. / Sm N

4 1,353 oo3 82.0 5.067 0,0321 0,0274 ._8

8 1.446 O.OOT5 87.6 5.316 0.0338 0.027'7 _, 18

16 1.549 0.0024 93.8 5.811 0.0645 0.0366 18 _

32 .. 16 O.19 9 .i O . 0Q321 i7 _ _ _ _

6 1.651 0.0025 100.0 8.066 0.0710 o.o446 18

4 8 16 32 64
1.. l 1 7"10

9.0 60

! 8.0- 
50

8.0 .. ._ _.. ._"

30

T0 0

30

z z

5.0

4.0 J__ _ _ _ _ _ _ _ _ _ _ _

3 5 0 20 30 40 50 60 70 80 90100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
TNT7

C7b!
4 Sep 1973 SI



NOLTR 73-132

CHEMICAL DATA
• /

LXPLOSIVE NAME: TNT*

X NO.: 412 ID: Z NO.: SSGT LOAD ORDER NO.: 953

SOURCE:

CHEMICAL NAME: Trinitrotoluiene

DATE RECEIVED: 12/12/62 LOT NO..

INITIAL QUANTITY: 5000 p6unds BATCH NO.:
Expended 9/6/b6

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)
DATE OF TEST 12/2/64

= 227 CM

s =0.17 log units

n=

Remarks
*Had trouble with this TNT in
isostatic press. Had two. fires
at elevated temperatures.

C 7 b 24 Sep 1973



NOLTR 73-132

EXPLOSIVE X NO. ats* or Test
TMD 151 I. 0. NO.

DENSITY
LOADING (GM/CM3) SENSITIVITY (DBG) REMARKS

PRESSURE % TMD
(KPSI) AVG. S AVG. N

6,2 1,386 0,0066 83.9 -4,551- 0,0405 0.0317 53

19 1-561 0.0064 9i4 5 6095 0,1186 .0053 42

4 8 16 32 649.0 T 1 ! I - 60

150
8.0

40

9 7.0

z z
.20 LL

5.0 _ _ _

_ _ __ __15

4.0 -

5 10 20 30 40 50 60 70 80 90100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

C~cl 4 Sep 1973

57 ' ii



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: TNT

X NO.: ID: Z NO.: SSGT LOAD ORDER NO.:

SOURCE:

CHEMICAL NAME: Trinitrotolene

DATE RECEIVED: LOT NO.:

INITIAL QUANTITY: BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)
DATE OF TEST

cm

S = log units

n=

Remarks
(1) No information available

C 7 c 2C , 4 Sep 1973



NOLTR 73-132

EXPLOSIVE PC LITE (50150) X NO. 551 Date of Test

TMD I. D. NO. - 8/66

DENSITY SENSITIVITY (D9G) REMARKS
LOADING (GM/CM3 ) SNIVTD_
PRESSURE - % TMD
(KPSI) AVG. $ AVG. g Sm N

4 1.363 0.0029 79.7 3.097 0.0121 0.0151 23

8 1.465 0.0100 05.7 3.013 0.0259 0.0243 23

16 1.571 0.0060 91.9 3.082 0.0189 0.0150 23

32 1.671 0.0075 97.7 4.030 0.096.. 0.0514 23

64 1.721 0.0020 100.6 5.544 0.0572 0.0328 23

(1) Experimntal error

8.0 8 16 32 64
8- 4 0

35
7.0

30

6.0 .... 25

Pw 20 -

05.0

z

4.0 ......

10

3.0 -" 
.. .. "

S3 5 10 20 30 40 50 60 70 8D 9 10O

( LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
?RMWTLITS (50/50)

C8al
4 Sep 1973

................



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: PENTOLITE (50/50)*

X NO.: 551 ID: Z NO.: SSGT LOAD ORDER NO.: 1146

SOURCE: NAD Crane, Indiana

CHEMICAL NAMr-

DATE RECEIVED: 12/1/65 LOT NO.: PLM 49 & 272

INITIAL QUANTITY: 9900 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point *
Plumbrook Ordnance (Type 12 Tools; 2.5 Kg wt; Sandpaper)
Pliubrook, Ohio DATE OF TEST DAVE OF RETEST

1/5/66 2/10/66
= 18 cm 21 cm

s 0.07log units 0.05 log units

n
Remarks
*Composition: PETN/TNT (50/5.0)

**Cast and ground and put through
16, 30 and 50 mesh sieves.
Sensitivity measured on mixture of
equal parts of fractions staying
on 30 mesh and on 50 mesh sieves.

4 Sep 1973
C 8 a 2

_.. - - V V )4 .* . :1~(4Kh1. ., V~nt,.,h.A I4 '.* .w .



NOLTR 73-132
,

ENSIV ROCTOL (525) XNO. 9Dt of s t
TMD 3 ________ 1. D. NO. -7/66

LOADING DENSITY SENSITIVITY (DBG) REMARKS
PRESSURE / % TMD
(KPSI) AVG. $ AVG. 9 N

_ 84.2 a-.79 nQ1Ii 8 ........

S8 .I.1-oi 0.0030 88.1 4.251 .o,0945- 0.0171 J,8

16 1 -6=o_.q0, . 6o... _.'. ,,Q2 9  o, 0......210 18

-- 2 .__ 1.6 0 -00 32 26.2_ 5.4/ 008 0055 21

64 1.829 0.0020 100.0 T.086 o-o 74 o o 18

4 8 16 32 64

40

7.0 35
8Z.0 - 30

6.0

5.0 "_

4.0

3.0 1 ... . .
3 5 I 20 30 40 50 60 70 80 90 100

LOAD)ING PRESSURE (KOSI)

SMALL SCALE GAP TEST (SSGT) DATAjaOCTOL (75/25)

C 9al 4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: OCTOL (75/25)*

X NO.: 469 ID: Z NO.: SSGT LOAD ORDER NO.: 1142

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: 4/8/64 LOT NO.: HOL 85-4I INITIAL QUANTITY: 500 pounds BATCH NO.: 696-3

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
H olston Ordnance Works (Type 12 Tools; 2.5 Kg wt; Sandpaper)
Kingsport, Tenn. DATE OF TEST
Jan 1964

S log units
, n

Remarks
*Composition: HMX/TNT (75/25)

C 9 a 2 4 Sep 1973



NOLTR 73-132

EXPLOSIvE I 0CVOE (65/35) X NO. 293 Date of Test
TMD 1.8! I .NO. -N( 7/66

r DENSITY

LOADING (GM/CM3) SENSITIVITY (DOG) REMARKS
PRESSURE % TMD . ..
(KPSI) AVG. £ AVG. g N

_ -- 4 1,532 0Or,1048 85.0 4,59-loJB o,18 0n2o2 ,,21.....

8 1.620 o.OoC? 89.5 4.530 0.0191 0.0202 23

16 1.699 0.0356 93.9 4.8To 16 0.0106 23

1 2 1.768 0.007 -97.7 5.T43 1 . 21 (1)

64 1.81o 0.0023 100.0 1.316 0.066 0.0373 23
- 1.602 0.3242 88.5 8.545 0.1153 0.0507 29 Cact

(i) No mixed res;.onse zone

4 8 16 32 64• 9 .0 1 .. . 6 o

50
8.0

40

7.0 3

36.0 
-

• ; : " _20
5.0

____ ___ ___ _ __ ___15

3: 5 10 2o 30 40 50 6A 70 so 90 100
' I LOADING PRESSURE (KPSI)

SMVALL SCALE GAP TEST (SSGT) DATA

OCTOL (65/35)

ClOal 4 Sep 1973



* NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: OCTOL (65/35)*

X NO.: 293 ID: Z NO.: SSGT LOAD ORDER NO.:

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: 7/24/58 LOT NO.: W-11-173-ORD-35

INITIAL QUANTITY: 2,539 pounds BATCH NO.:

MANUFACTURED BY- IMPACT SENSITIVITY (3 or 50% point)
Holston Ordnance Works (Type 12 Tools; 2.5 Kg wt; Sandpaper)
Kingsport, Tenn. DATE OF TEST

cm

s = log units

%n

ffl

Remarks
*Composiition:. HMX/TNT (65/35)

1

! C 0 a 24 Sep 1973

A:



NOLTR 73-132

EXPLOSIVE COW]- X NO. ______79 te *f Teat
t % P TMD 1.72 I.Z.NO. Z 311 4/60

DENWITY REMARKS
LOADING (G, t/CM3) SENSITIVITY (DRGE
PRESSURE % TMD
(KPSI) AVG. s AVG. sm N

20 1.629 0.0036 94.7 5.745 0.0239 0.0104 46

8.0 4 8 16 32 64

.. " 40

35
7.0

30

*25
S 6.0

____ _ __ ____ ___ _______20

o 5 .0 ... ..-... . ..-... ...... . ..

____ __ ____ __ ___15

4010

3.0 __0_

3 5 10 20 30 40 50 60 7 00 90100
LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

COMP B

ClIal 4 Sep 1973



* NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: COMP B*

X NO.: 279 ID: Z NO.: 311 SSGT LOAD ORDER NO.: 660

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: 4/1/60 LOT NO.:

INITIAL QUANTITY: 1/2 potind BATCH NO..

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
NOL:WE Division** (Type 12 Tools; 2.5 Kg wt; Sandpaper)

DATE OF TEST

cm

s log units

Remarks
*Composition: RDX/TNT (60/401

plus 1% wax.

*"Mixed and ground by WE
4/1/60 in sigaa mixer."

cli a 2

4 Sep 1973



NOLTR 73-132

EXPLOSIVE COM11P B X NO. __479 Daio of Teat

TMD 1.72 1. D. NO. - 6/66

DENSITY REMARKS
LOADING (GM/CM3) SENSITIVITY (DBG)
PRESSURE % TMD .....
(KPSI) AVG. S AVG. g Sm N

1,529 0.2194 88.9 01895 0,0915 2s

4 8 16 3? 64"1iI ! 'T p

_3o0

z z

50 21 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

COMP B

~Cllbl
4 Sep 1973

ev,,



NOLTR 73-132

CHlEMICAL L)ATA

E~XPLOSIVE NAM?*: om, 9CN ~ tL
X NO,i 479 li: Z NO.: SSGT LOAD ORDER NO.:

SOUNCE :

CII.M ! CAL NAME:

DATE RECEIVED: 3/28/64 LOT NO.: HO,-7-1870

INITIAL QUANTITYi 900 pounds BATCH NO.:**

MANUFACTUiTD PY: IMPACT SENSITIVITY (9 or 50% point)
Holuton Qrdnaiice Works (Type 12 Tools; 2.5 Kg wt; Sandpaper)
Kinquport, Tenn. DATE OF TEST

I[ cm

B log units

n
Rema rk s
,*Composition: RDX/TNT (60/40)

plus 1% wax.

* *Batch No. - 47158, 47164, 47172 to 47174
47176 to 47181, 47188 to 47190
47193 to 47195, 47203, 4.7207
47246

C ii b 2
4 Sep 1973

. .



NOLTR 73-132

EXPLOSIVE _ _COM B X NO. 1 576 Date of Test
T__ _ 1__. .. NO. -

DENSITY REMARKS
LOADING (GM/CM 3) SENSITIVITY (DBG)
P*ESSURH % TMD ,,,
(KPSI) AVG. $ AVG. 9 N

4 1.473 0.0083 85.6 4.904 0.0194 0.067 18

___8 1.558 0,0044 20.6 5.127 = -l2B&...

32 1.716 0.0027 99.8 6.942 0.0660 0.071 23_.....
(2)

64 1.715 0.0015 100.9 7.277 - - 18 (1)

(1) No mixed response zone
(2) Experimental error

4 8 16 32 64
9.0 - - fl T 60

-50

8 .0 15.

7.0

_ _ _ _ _ _ _ _ _ _ _ _15

3 5 3

0 6.0 20 3 Z5 07 09 0

LOADING PRESSURF (KPSI)

SMALL SCALE C-AP TEST (SSGT) DATA
COMP B

CIlo 4 Sep 1973

,.......... :..o:,2-12; ;; Y . o.. ; : .,j, ; ,. ,, ,. -' - , , ';= &',<



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: COMP-B *

X NO.': 576 ID: Z NO.: SSGT LOAD ORDER NO.: 1144

SOURCE:

CHEMICAL NAME: o

DATE RECEIVED: 7/26/66 LOT NO.:

INITIAL QUANTITY: 1 pound BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (9 or 50% point)
NOL: WE Division (Type 12 Tools; 2.5 Kg wt; Sandpaper)
Bldg 318 DATE OF TEST

cm

S log units

n

Remarks
• Pellet grade from X479

Composition: RDX/TNT (60/40)
plus 1% wax.

C 11 c 2
4 Sep 1973



NOLTR 73-132

EXPLOSIVE H.X-3 x NO. Date of Toot
TMD 1.89 . .NO. 3/60
DE ST REMA ...... . .. RKS

* LOADING (GMICM3) SENSITIVITY (DOG)
* PRESSURE / TMD

(KPSI) AVG. s AVG. g Sm N

Vacdt.m cast into
1.827 0.0252 96.7 9.938 0.0740 0.0725 46 bodie.

4 8 16 32 64

z z

I-I

3 5 10 20 30 40 50 60 700 90 o 100

LOADING PRESSURE (KPSI)

e tSMALL SCALE GAP TEST (SSGT) DATA

HBX-3

C12 al
4 Sep 1973

..... --



NOLTR 73'-132

CHEMICAL DATA

EXPLOSIVE NAME: HBX-3 *

X NO.: ID: Z NO.: SSGT LOAD ORDER NO.:

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: LOT NO.: CH No. 4170

INITIAL QUANTITY: BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (9 or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)NOL : WE Division DT FTS
DATE OF TEST

1 = cm

S = log units

n=

Remarks
*Composition: RDX --------- 31%

Tetryl ------ 29%
Aluminum----35%
D-2 wax.---- 5%
(plus 0.5% CaCI 2)

i C 12 a 2
C 2 24 Sep 1973

(Q



NOLTR 73-132

EXPLOSiv E ATS X NO. " _ Dote of Test
I' TMD 1.84 I.D. NO. * 3/60

DENSITY REMARKS
LOADING (GM/CM3) SENSITIVITY (DIG)
PRESSURE % TMD
(PSI) AVG. s AVG. g N

50.2 1.732 0.0072 9.1 8.535 0.0329 O.01 47

10.0 48 16 32 64

W70

9.0 6
60

& -- , A

8.0
3___ __________ __40

-I.-

0 7.0
.300

6.0

5.0

3 5 30 20 30 40 50 60 70 8090100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
DATB

Dil4 Sep 1973



NOLTA 73-132

CIIEMICAL DATA

EXPLOSIVE NAMEt DATS

X NO.: ID: 2 NO.1 SSGT LOAD ORDER NO.: 657

SOUICE%

CHEMICAL NAME: 1,3 - Diamiao-2,4,6 -'trinitrobonsone

DATE RECEIVED: LOT NO.:

NITIAL QUANTITY: BATCI NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)
DATE OF TEST

cm

S log units

rim=

Pemarks

D a 2 4 Sep 1973



NOLTR 73-132

epLoj DA. . x NO, 313 Date of Uet

YM. I0. N04 10/60'7+ '2'C __ 2 , o_- _ _T-Z ._+  .. o,tO0*O (X C~~mNST SINSIWW RIm)MMK,3

(K ) AVG, tAVO, . N

6 ,132 00210 61.0 6.909 12 (1)

0 1.43 0.0047 79.1 7.411 - . 6 (1)

32 1.676 0.0060 91.1 8,13 - - 8 (1)

64 1.763 0.0037 93.8 9.006 O.N57 0.0793 12

(1) No mtx d respoimae &o

4 8 16 32 64
10.0 - T 80

-70

9.0 -60
. .. . ...... . . so,"6

8.0 -

30
- "35

6 .0 .. ....

5.0 ....

310 52 30 40 50 60 70 0 90 100

LOADING PRES5UIE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

DATB

Dlbl 4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: DATB

X NO.: 315 ID: Z NO.: 365 SSGT LOAD ORDER NO.: 70.

SOURCE

CHIIICA NA1E 13 - Dir.jio-2,4.6 -trinitobenzene

DATE RECEIVED: 4/11/60 LOT NO.: SR 3-60

INITIAL QUANTITY: 800 pounds* BATCH NO.: 2

MANUFAC'I'UREZD 3Y: IMPACT SENS1TrVITY (I or 50% point)
Holston Ordnance Works (Type 12 Tools; 2.5 Kc wt; Sandpaper)
Kingsport, Tenn. 

DATE OF TEST

r = log units

n-

Remarks
*600 pounds usOd to make DATB/ZYTEL

X- 0.

D 1 b 2
4 Sep 1973



kIOLTR 73-132

EXPLOSIVE IX NO. 35 tofT.
TMD 1.I.D.NO 185 and 9211/6

DENSITYLOADING (GM/CM3) SENSITIVITY (DIG) REMARKPRESSURE - %V TMDPSI) AVG. sAVG. g mN

4 L.255 0.00o1 68.2 6.870 0.0103 0.0060 22

8 1.365 0.004' 74.2 7.042 0.0134 0.196 20

16-- . -0 _285:5TT4 : 12e00100 __

48 16 32 64 - -

10.0

-80

9.070

9.00

8.0

04

7.0

6.o _____25

= - 20

3. 1 20 30 40 50 60 7080 90100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
DATB

Didl

-~~~~~~ Sep.r3fl3.n. 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: DATB

X No; -. 315 ID: 185 g ZNO.1 365 SSGT LOAD ORDER NO.~ 1208
921

SOURCE:

CHEMICAL NAME: 1,3 - Diamitio-2,4,6 -trinitrobenzene

DATE''; RECEIVED: 4/11/60 LOT NO.: SR 3-60

INITIAL QUANTITY: 800 oounds* BATCH NO.: 2

MANUFACTURED BY: IMPACT SENSITIVITY Vor 50'- point)
Holston Ordnance Works (Type 12 Thols; 2.5 Rg wt; Sandpaper)
Kingsport, Tenn. DATE OF TEST

cm

S log units

Remarks
*'600 pounds used tc make

DATB, ZYTEL

I) 2
4 Sep 1973



NOLTR 73-132

xD

w

000ri01 00096 000*06 000,99 000,09 060'st 000,04 000,99 000,09

(a]Wl %) A.ISN3JO

Cl
0
aYoa

al

C

000,01 00S16 00016 ousle 00019 OWL. 000IL 00910 00019
(09(l) A.LIAIIISN3S

Dlc3



oNIOLTR 73-132

STEEL DENT OUTPUT DATA FOR DATB

EXPLOSIVE I DATB X NO.
TMO 11.84 =/cm -  I. D. N.I..,

"f GROUP I DATA -V GROUP 1, )1 111 DAT A PLOCK
PRESSU DENSI OBSERVED CORRECTED OBSERVED f COcTc HAEDN-SPRESURE (GM/CM3  

DENT DATA DENT DATA DEN1 DATA DEN) DATA D T
PMILS) (MILS) (MILS) (MILS) B)

AVG. S AVG.ISt AVG. - AO IS AVG. S V

4t~oon iL.Z57 6. 1.251 4, )33'I
m. _ 000 1.257 ~!6 41,4 1.571 42., .9 1.8.,o

A104 1 85-.-
0.02 I~2_ I 18.7 51

06, 1 -5,o jQ. oo47 4.2 2,54 i  4. 45.-4

64= 1.- 52 2.20 2.31. __ 83.7

NOTE$s

STEEL DENT OUTPUT (CORRECTED VALUE)
AS A FUNCTION OF EXPLO', i DENSITY: . -

EXPLOSIVE- DATB

il ..--.,- . I

- . ....-. - . - -- - - - -- - - ... .....

"° 1L .... III

IfI

1,0 1. 1.2 .1.4 1.5 1.6 1.7 1.8 1.9
EXPLOSIVM DENSITY (GM'CM 3,

L'Ic4

, , .. . . . , ,,, .,,,.,~ ",i ,-.", . .r ' : : l i : ::'' ' m I, " L ::" m'"-• -



NOLTR 73-132

-N
co c?

ODNO

X C

L)

(2)

o 0C) 
z-

C -

CJ

too

i~F i njio I

I"N

iC~1lWI ladino iNJO

NN0

.Z

en

D~ID



NOLTR 73-132

ca
C

0

z

C.-

Dlc6



INOLTR 73-132

CA--

0'

I-z

Koli O4:L000 0*9 oou ooo 0 ,3 000 01
(s-iw) idino iN3

Dlc7/Dlc



NOLTR 73-132

EXPLSV X~ XNO. Date of Test
TMD 1.8 I.D. NO. 12/64
DENSITY ......... REMARKS

LOADING (GM/CM3 )  SENSITIVITY (DOG)
PRESSURE I - % TMD

(KPSI) AVG. S AVG. gm N

4.08 1.231 0.008 66.9 6.88c) 0.0879 0.0493 20
i. 8 1.339 0.0108 72.8 7.240 0.0012 o.oo14 .20 ()

1 , 0  1.442 .3 78.4 7476 0.0254 0.0226 20

371.00 ,I.0 0.0065 92.4 8.216 0.1074 0.0605 20

DiatF of Test - 265

4 8 16 32 64
... . II1 I -I

10.0 
go

80

70

9.0 6o

tn 50#I

6.0 
25

........ . . 2 0

5.0 .. I
3 5 10 20 30 40 50 60 70 AO 90 IW

LOADING PRESSURE (tPSI)

SMALL SCALE GAP TEST (SSGT) DATA
DATB

Didi 4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: DATB , _

X NO.: 331 ID: Z NO.: SSGT LOAD ORDER NO.: 998 &
1015

SOURCE:

CHEMICAL NAME: 1,3 - Diamimo-2,4,6 - trinitrobenzene

DATE RECEIVED: 2/27/61 LOT NO.: HOL SR 4-61

INITIAL QUANTITY: 150 pounds BATCH NO.: 86-328-2

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
Holston Ordnancr. Works (Type 12 Tools; 2.5 Kg wt; Sandpaper)
Kingsport, Tenn. DATE OF TEST

cm

s = log units

• n

Remarks

Average particle size 84

D 1d 2
4 Sep 1973 A

q A~~



NOLTR 73-132

EXPLOSIVE D X NO. Date of Test
T 1.84 1. D. NO. 920 1/67

LOADING DENSITY SENSITIVITY (DBG) REMARKS
PRESSURE % TMD
(KPSI) AVG. s AVG. g sm N

16 i.514 0.004 82.3 7.477 0.06yl 0.0378 20

.' 1.662 0.0054 90.3 8.049 o.1165 0.0597 20

4 8 16 32 64

1 90
10.0 80l 8o

70
9.0 60

+50

40
z z' , 3 5

7.0 _ __-30_-

6.0 _.... 
25

20

5.0
5 10 20 30 40 50 6o0 70 W 90 100

LOADING PRESSURE (KPSI)

( S44ALL SCALE GAP TEST (SSGT) DATA

DATB

i Dlel4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: DATB

X NO.': 331 ID: 924 Z NO.: SSGT LOAD ORDER NO.: 1209

SOURCE:

CHEMICAL NAME: 1,3 - Diamimo-2,4,6 -"trinitrohenzene

DATE RECEIVED: 2/27/61 LOT NO.: HOL SR 4-61

INITIAL QUANTITY: 150 pounds BATCH NO.: 86-328-2
0

MANUFACTURED BY: IMPAC'A SENSITIVITY (3 or 50% point)
Holston Ordnance Works (Type 12 Tools; 2.5 Kg wt; Sandpaper)
Kingsport, Tenn. DATE OF TEST

s = log units

Remarks
Average particle size 8p.

D 1ie 2
4 Sep 1973



NOLTH 73-132

EXPLOSIVE _NO$ 9 D of teet

LOADING DENSITY SRNSITIVIY (L*Q AWMRS
PRESSURE . o..-CM3) TM ..
(KPSI) AVe, AVO. si N

16 1.655 0,0039 89.9 8.227 0.0610 0.0361 20

.32 1.738 0,0029 94,5 8.486 0.0017 0.0004 20

4 8 Id 32 64
10.0 .. .. 80

70

9.0 60

____ __ -50

8.0- '--__

3 40

35
7.0z30

6.0 
-20

5.0

3 5 0 20 30 40 50 60 70 80 90100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
DATB

Dlfl 4 Sp 1973



CHIC~AL DATA

E XPLOS IVE NAN) i DATI3

X N.l, 397 IMe 922 3 NO.1 SSGT LOAD ORDER NO.: 1210

SOURCEI

CHMICAL NAMEr 3,3 - Diamino-24t6 -trinitrobanzeno

DATE RECEIVEDt 6/29/62 LOT NO. 110L $11-228-61

INITIAL OUANTITY: 105 monds BATCH NO.: 86-425*

M ANU1,NCTUXED [iY: IMPACT SENSITIVITY (I or 504 point)
Hlo ston Ordnance Works (Type 12 Toolsl 2.5 Kg wti Sandpaper)
Kingsport, Tann. DATE OF TEST

5 - log units

Remar ks
*Speoial 30011 needles

100 Gram Siwve Anelyais, 1 Hour
Mesh Size Amount

Through On

40 60 16.0
60 100 32.8

100 170 30.7
170 270 10.2
270 325 2.8
325 PAN 1.5

(8/13/62)

**Asgunted that this notation
indicates sieve time.

0

D 1 f 2 4 Sep 1973

,



NOLTR 73-132

_____ __ .X NO

LOALDINO DOM/Ii3%
PR! SSURI $TMDI~Y~DO

AVG. AVO,.

4~ ~ ~ 1590007. 791 0.0291 0.31 2

i m a... -.410. . -2... .- ..10.. 2,L

-033

(1) Material loaded under vacuum.

4 8 16 32

_____.0_______ ,, -, 0

...0 - - -O

IMI

8.0 -- 1L
7O70

3 -1 ... 1o 20 3o0 40 so 60 71 \\* G

LOAOING PRSSURE (KPSI) A

SMALL SCALE GAP TEST (SSGT) DATA
TATB

D2al
4 1860 1973



V. t NOLTA 73-132

CIIEMICAL DATA

EXPLOSIVE NAME: TATB

X NO0: 335 ID: Z NO.: $SOT LOAD ORDER NO.:

, SOURCE I

CHEMICAL NAME: 1,3,5 - TriamLno-2,4,6 - trinitrobenzene

.,WTE RECEIVED: 4/20/61 LOT NO.: *

INITJAL QUANtIT"'i: 252 grams BATCH NO.:

MALUPACTURED BY: IMPACT SENSITIVITY (3 or 50% point)

NOL: C/ED Divisions (Type 12 Tools; 2.5 Kg wt; Sandpaper)

('(. Ta ,yor, C. Randall) DATE OF TEST

5- cm

s log units
. n=

Remarks
*Lot No. 16-6113

41-6113 mixed

SD2a2Sp 1973

V SoI 197



NOLTR 73-132

EXPLO A J... X NO, ..... ______ _ Date of Test

TMD1V 1_23__.__._NO._T 2/63

LOADIG SENSITIVI' (DO) REMARKS
PRESS\I, (GM/'cM3) % TMD
(KPSI, IAVG. s AVG. sm N

0 0025 89.j 2,35- ._ - .20o . (i)

(1), No mixed response zone

4 8 16 32 64
. T 180

12.0 .-..- 16o
14o

11.0 ... .120

____ 100

3 90
:E: ~ 10.01

80

9.0 60~

50

400F~4o

35
7.0

3 5 10 20 30 40 50 60 70 80 90 100

LOADING PWSURE (KFSI)

SMALL SCALE GAP TEST (SSGT) DATA
TATB

D2bl 4 Sep 19'73



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: TATE

X NO.: 406 ID- Z NO.: SSGT LOAD ORDER NO.: 1012

* SOURCE:

*CHEMICAL NAME: 1,3,5 - Tritamino-2,4,6 - trinitrobenzene

*DATE RECEIVEDi 9/62 LOT NO.:

INITIAL QUANTITY: 200 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (9 or 50% point)
American Cyanamnide (Type 12 Tools; 2.5 Kg wt; Sandpaper)
New Castle, Penn. DATE OF TEST

g Cm

S = log units

* Remarks

4 Sep 1973
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EXPLOSIVE UNAD X NO. 511, 512 Vat* of Toot
'TMD - I. ,NO. 3/65

-DENSITY REAK
LOADING DENITY SENSITIVITY (DBG) REMARKS
PRESSURE -G/c3 % TMD --
(KDI) AVG. AVG. g sm N

8 1.476 0. 0060 - 3.486 0.0142 0.0348 18 _

32 1.671 0.0051 - 4.848 0.0189 0.0318 12

. 64 1. 7kfi 0-0059 --M- -6,182 0. 0611 U .0363 1

4 8 16 32 64
8.0 -- --. - -

81 
40

7.035

30

S 6.0 _,_25

_ _ _ _ _ _ _ _ - 20

o5.0 - 0
zz

____ ____ __ _ __ 15

4 *10

3.0

3 5 -o 20 30 40 50 6070 8D 9o 10

.OADING PRESSURE (KPSI)

SMALL SCALE GAP TEST W:SGT) DATA
HNAB

i D~Wal
D~l4 Sep 1973

* ~ *.. .
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C}IE.MICAL DATA
4'

EXPLOSIVE NAME: HNAB*

X NO.: 511,5121D: Z NO.: 606 SSGT LOAD ORDER NO.: 1023 -

1024
SOURCE: Lockheed Missile & Space Company

Santa Cruz Test Base
CHEMICAL NAME: 2,2',4,4',,6, - Hexanitroazobenzene

DATE RECEIVED: 12/9/64 LOT NO.:

INITIAL QUANTITY: 1/2 pound each BATCH NO.:

MANUFACTURED) BY: IP'Ac2T S]',:I'S1'1VITY (I or 50% point)
(Tylpc 12 Tools; 2.5 Kg wt; Sandpaper)

DATJ' OF TEST 4/9/65

= 32 cm

s 0.19 log units

nr. - 25

Remarks insapl bx
*Data papers in sample box:
"HNAB, coarse grad , lab
s 'ample under alcohol,
X511 - Lot X-7
X512 - Lot X-6.2

D~a4 S5epl1973

4



NOLTR 73-1.32

-XO5 _ V!,,[ -- 1-....O... " et of t
T U-1.0.NO. L JS
DINSlTY REMARKS

LWO (um/CM) SENSITIVITY (0810)
IM) AVG. I N

4 1.3,3 0,0066 , 3.44 0.3n5 0.0034 23

9 1./480 0,i)03 3.251 23 (-1)-_____

. 58z ,0.133 - 0.0554 0.0304 23

-AL .*.3j _,0030_ -O -7k L '),0502 23

6. 0, 3 0051210.0292 23-

8 16 32 64
+t" + .40

= ~~~7.0 . . . . ... L
30

i',6.0 . ...... . . .. 25

4,

I 4~.0 ..

'.o g-- -- F T- -- o

8
3 5 10 20 30 40 50 60 70 80 90 10

LOADING PRESSURE (KPSI)

"'" .,'iSMALL SCALE GAP TEST (SSGT) DATA

HNAB

3D3bl

-4 Se 19732
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CHEMICkL DATA

EXPLOSIVE NAME, HNAB (EBW Grade) *

X NO.: 518 ID: Z NO.: 634 SSGT LOAD ORDER NO.: 1017-1021

SOURCE: Lockheed Missile & Space Company, Santa Cruz Test Base
NOW 63-0050-C

CH4ICAL NAME: 2,2',4,4',6161 - Hexanitroazobenzene

DATE RECEIVED: 3/19/65 LOT NO.: 8

INITIAL QUANTITY: 1/2 pound BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)
DATE OF TEST

1 = cm

S log units

Remarks

*Under Ethanol - water

D 3b 2
4 Sep 1973
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EXPLOSIVE MDPI X NO. 346.....~~~ot ........ o= f Tt€
1.D_ 1.79 ,. NO. 9/62

LOADING DENSITYREAKLOADING (GM/CM3) SENSITIVITY (DSG)P R E S S U R E I % T m D . .. . ..

(KPSI) AVG. AVG. N

64 1.750 0.0128 976 7.O91 .1253 0.0625 23

T W,

9.0 __48 16 32 64__________ ______l_60

50
8.0

40

3 30

o6.0 -25z
5.00

4.0

3 510 20 30 40 30 60 7o so go ion

LOADING PRESSURE (KPSI)

-) SMALL SCALE GAP TEST (SSGT) DATA
DIPAM

DNal
4 Sep 1973

C -'g 44k~ w',
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CHEMICAL DATA

EXPLOSIVE NAME: DIPAN

x NO.;346 IDv X NO.: SSGT LOAD ORDER NO.:

SOURCE:

ICHEMICAL NAME: 3,30 - Diarnino-2,2',4,4t ,6 16' - hexanitrqbipheil
NOL NotebookC y

DATE RECEIVED: 1/31/62 LOT NO.: 96-5872-pg 81 item 3

INITIAL QUANtITY: 300 grams BATCH NO.:,

MANUFACTURED BY: 1IMPACT SENSIT~IVITY (A or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WO Division DATE OF TEST

(Dr. 14. Kamlet)
1= cm

S log ~inits

Rernarics

L 4 Sep 1973 :
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EXPLOSIVE I X No. I 402 t *t ,

4. m NO, to6 Of 007 6. . 3 ,085O 22

4 .16 0.46 .0077 6.965 33 0.04685 0.021 23

. 4. 16 32 64

- - 40

...... 30

PR.0UR -2

,o0

5.0

103.0-.

T8
3 5 10 20 30 40 50 60 70 OD 90 100

SMALL SCALE CA.P TEST T3 1) DATA
DIPAH

80__....___-6 
4 Sep 1973

•__"1 
_ _ _
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CHEMICAL DATA

EXPLOSIVE NAME: DIPAM

X NO.-: 402 ID: Z NO.: 429 SSGT LOAD ORDER NO.:

SOURCE:

CHEMICAL NAME: 3,31 Diamino-2,24, 49 6, .6- hexanitrobiphenyl

DATE RECEIVED: 8/l/62 LOT NO..

INITIAL QUANTITY: 3 pound BKTCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (Z or 50% point)
NOL: WO Division (Type 12 Tools; 2.5 Kg wt; Sandpaper)

DATE OF TEST

1- cm

S log units

Remarks

D 4b 2I 4 Sep 1973

IR
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ItAvjp X NO- 4P Date of test
~~~ ~~1.0.0. ___ M

IatssuM* -cW~ % TMD .... - 4 -

LOADING % TmD3  SENSITIVITY (060) AM K

St) AG. s AVG. g N

..16 1.478 o.0228 1826 5,988 0.0228 0.0132 '23

12 1. 6a 0.0230 42. 0.0.36 0, 2 73

64 1* 7$4 0,007 ,,7 ;T,539 0.o 08 o0.z ..... 23

69.0 1 32 64
-.. -6 0

______- - -50

8.0

~ 6.0

7.0 ,
z

'20

5.0

_____ _____15

4 .0 .. .. ...... -

310 20 30 40 50 60 70 00 90100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

DIPAJ

D~cl 4 Sep 1973
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CKENXCAL D)ATA

ECXPLOSIVE S IA

X NO.. 428 IDI I NO,: 475 .SGT LOAD ORWR NO. 1033

SOURCEI

CHEMICAL NAMEu. 3 31 Diarqvino-2 21 ~4 6 #6~ 1 hexanitrobiphanyl

DATS RECBIVsDt 7/18/63 ,LOT NO.1  251-65-1A-2A

ZNTIAL QUANTITYv 1 pound BATCH! NO.:

MANUFACTURED BYs ThIACT SENSXTIVITY (I or 50% point)
(Type 12 Toolsl 2.5 Kg wt; Sandpaper)

American Cyanamide DATE OP TEST
New Catle, Penn.

a w0.11 log units

n - 50

soI
Remarks

:1

D 4 c2

4 s.'i .973
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t*PL0SI #V'cM _______v_____ 2 2 m) A JJA . .e

(GAA/CMY SVNSITIVITY' (060)

(KP$I) AVG. AG

-7 AG. 91 'mI

.... 3M Ls_ .. L; .. LL s.1*L oA.ot O.Od~iL -*-- 4- .JPe.4 - -.. ..

.L ) L A,_WS J-I I L ~.LelA o-oAL .iL... Z B. ....

tI 8 .0 4 8 16 32 64

35

7.0 - -- , .......- 30

~6.0 - ______

3.0

5.00

3*0

3 5 10 20 30 40 50 60 70 80 90 100
LOADING PRESSURE (KPS)

( ) SMAL.. SCALE GAP TEST (SGT) DATA
DIPAM

D4dl 4 Sep 1973
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OBIENICAL DATA

32XPLOS IV1E NAME i ~ IA

XNO,,, \4 52 ID2Z No.: SSGT LOAD ORDER NO.: 973

SOURCJE:

CHWtICAL NAME: 3,3'1 Diamino-2,2',4-,41.6,,6v NOL nit I~t b'
DATE RECEIVED: -LOT NO.: 96-6894 pg 87 pg 92

INITIAL QUANTITY: 70 gramus BATCH NO.:

MANUFACTURED 4Y: IMPACt SENSITIVITY (A or 50% point)
(Type 1,7 Tools; 2.5 Kg wt; Sandpaper)

NOL: WC Division PATE~ I 'FTEST
Bldg 310
(Dr. J. Dacons) a 129 cm

s -0.07 log units

n= 50

EXPLOSIVE NAME: DP

X N~O.: 45*ID: Z NO.: SSGT LOAD ORDER NO.: 974

SOURCE:

CHEM CAL NAM : 3 36 i aV~io-2, 2' LOT N. : -6 hexanitrobiphenyl

INITIAL QUANTITY: 200 grramn BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (9 or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WC Division DATE OF TEST
Bldg 310
(Dr. J. Dacons). 114 cm

s =0.09 log units

Remarks C
*Special run: particle size above lOS5u(Pines remved by screening)

4 Sep 1973

Al-
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... EXPLOSIVE J DIPAM X NO. 491 Date of Ult
TMD 1.T9 1. D. NO. - 3165
DENSITY REMARKSLOADING (GM/CM3)  SENSITIVITY (DBG)

PRESSURE ,,% TMD -

AVG. AVG.

8 1.290 o.o164 72. 1 6.7o4 0.2693 0.1584 18 (i)

32 1.608 0.0125 89.8 7.29( O.11TO 0.0672 18 (1)

(1) Tested at -315OF

4 8 16 32 64-9.0 70 iIu T

" ' • ".60

.0 .. .50

7.0 ___40

7 C0

o 6.o ,__ _z 2,~25..

5.0 "-2o
_ _._ _ .....- 2__ 0].

4.....t__ _ __ _ _ -4 .
10 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
DIPAM

D~el 4 Sep 1973
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CHEMICAL DATA

EXPLOSIVE NAME: DIPAM

XC NO.-: 491 ID: Z NO.: SSGT LOAD ORDER NO.: 11

SOURCE:

CHEMICAL NAME: 3,31 D.anino-2,2',,4',6,6' - hexanitrobiphenyl

DATE RECEIVED: LOT NO.: 251-67

INITIAL QUANTITY: 5 pounds BATCH NO.:

MAAmerican CY- d IMPACT SENSITIVITY (A or 50% point)
Amercan yan Ade(Type 12 Tools; 2.5 Kg wt; Sandpaper)

New Castle, Penn. DATE OF TEST

cm

S log units

nK

Remarks

AIN.;

wx:

D 4e 24 op 97
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EXPLOSIVE iPAH X NO. I,40 Dte of Test
'/TM 1.79__ 1. D. NO. 106

DENSITY . . ... . ..
LOADING (oM/CMN ) SENSITIVITY (DBG) REMARKS
tESSURE (GM/CM. % TMU

(KPSI) AVG. AVG. g N

32 1.627 0.0062 90.9 6.312 10.0290 0.2;16 20 .....

_..$ 1.642 _0.00.7 91.7 6.372 0090 '10040 20

4 8 16 32 64
9.0 r T...60

__

8.0 ,40

7.0 607 83510S20 =

5.0
15

3 5 10 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSOT) DATA

DI PAM

D4fl 4 Sep 1973
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CHEMICAL DATA

EXPLOSIVE NAME: DIPAM

X NO.: 546 ID: Z NO.: 665 SSGT LOAD ORDER NO.: 1088

SOURCE:

ChEMICAL NAME: 3,3' - Diam'ino-2,2',4,4',6,6' - hexanitrobiphenyl

DATE RECEIVED: 10/7/65 LOT NO, : 8999-1

INITIAL QUANTITY: 2 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (f or 50% point)
Chemtronics (formerly AMCEL) (Type 12 Tools; 2.5 Kg wt; Sandpaper)
Bee Tree Plant DATE OF TEST
Swannanoa, N. C.

cm

5 = log units

Remarks

*1..

4 Sep 1973:1it ____
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'--) 4.... jDU.AH X N. 4of Test

~±~2J~1Z ___12/65

DWNSR Y ,REMARKS
LOADIN0 (OhNSM )  SENSITIVITY (DOG)

% TMO
( P5I) AVG. S AVG. N m

4 1.2 05 0).0362 67.3 1 .,292 0.3246 0. 1757 i.8

8 1. 348 0.0174 75.3 5.547 0.0477 0.0317 - 18

16 1.473 0.030 82.4 b.618 0.0414 0.0280 ,_IS

32 1.638 0.0098 91.5 6.141 0.0265 0.0206 18

64 1.774 0.0040 99.1 7.295 0.0437 0.0298 18

0 4 8 16 32 64

9.0 -.. .____ - - - - - -

40IV

:3 _,0- - _ _ - o
50

4.04

10 20 30 40 50 60708090100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TE'ST (SSGT) DATA

DI PAM

D'4gl 4 Sep 1973 ,
7.0 0- --
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CHEMICAL DATA

EXPLOSIVE NAME: DIPAM

X NO.: 549 ID: Z NO.: 671 SSGT LOAD ORDER NO.:

SOURCE

CHEMICAL NAME: 3,3f - Diamino-2,21,4,4',6,6' - hexanitrobiphenyl

DATE RECEIVED: 10/28/65 LOT NO.: 8999-18 8999-21

INITIAL QUANtITY: 8 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

Chemtronics DATE OF TEST
* (formerly Northrup Carolina,Inc.)

Bee Tree Plant cm
Swannanoa, N. C.

s = log units
nnt

Remarks

D4 g2

4 Sep 1973
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EXPLSIVE T -Z X NO* 330 D of Tet
TMD ..85 1. D. NO. " Z/61

DNSITY RMK

LOADING (GM/CM3) SENSITIVITY (DIG)
PRESSURE % TMD
(KPSI) AVG. s AVG. g N

4 1.16 .0.0139 62.8 5.562 0.0773 0.0434 20

8 ,281 0.0100Q 69.2 .656 0.0911 0,0490 ...20 .. .. ..

16 1.434 e.0074 77.5 6.00 -- 20 (i)

32 1.593 0.0046 86.1 6. 705 0.0788 0.0444 20

64 1.698 0.0100 91.8 7.487 0.1520 0.0932 20

(1) No mixed response zone

4 8 16 32 64
10.0____ _ _ __ 80

II

70

-9.0 60

i 50
8.0

3 _40 3

0 7 .0 ....... - 0
Z 30 Z

6.0 _ _ __

20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL. SCALE GAP TEST (SSGT) DATA
TACOT-Z'

DS a. 4 Sep 1973
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CHEMICAL DATA

EXPLOSIVE NAME: TACOT-Z

X NO.*: 330 In: Z NO.: SSGT LOAD ORDER NO.:

SOURCE: ,..

CHFMICAL NAME: Tetranitr~dibenzo -13A,4,6a'-tetraazapentalene

DATE RECEIVED: .1/26/61 LOT NO.:

INITIAL QUANTITY: 5 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 5C% point)

t. I. DuPont De Nemours & Co. (Type 12 Tools; 2.5 Kg wt; Sandpaper)

Wilmington, Del. DATE OF TEST

1= cm

s log units

n=

Remarks

I II

1 1.4

D a 4 Sep 1973 ,
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EXPLOSIVE 84()X NO, 401 Date of Test

LO .4 ,. NO. -- 9/62
''DEN DEITYRMAK

* LOAb1N 'I /A~)~ M SENSITIVI Y REMAR)
PRESSUO- -. D(DO

* KP~ AVG... AVG. N

4 .339 ).0052 77.0 4.332 0.0070 0.0076 23
16. 1.524 .009 87.6- 4.833 0,0203 .0.023.5 23

64 1.707 ).0043 95.1 6.450 0.0351 0.0234 23

(1) An WS racryatallized slowly from 31841; see WOLUh 66-94

.40

30

~6.0

S5.0 1

4.0

3 5 10 20 30 40 50 60 70 8090100
LOADING PRESSURE (KPSI)

bSMALL SCALE GAP TEST (SSGT) DATA

HNS-R

D6a.
4 Sep 1973
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CHEMICAL DATA

EXPLOSIVE NAME: HNS-R (1)

X NO.: 401 ID:o Z NO.: SSGT LOAD ORDER NO.:

SOURCE:

CHEMICAL NAME: 2,21,4,41.6,,61 - exar-'--ostilbene

DATE RECEIVED: 8/1/62 i,)Y 11O.:

INITIAL QUANTITY: 3 pounds ~ w2k NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)

(Type 12 Tools; 2.5 Kg wt; Sandpaper)

DATE OF TEST

[Ilo units

Remarks

LI

D 6 a 2
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EXPLOSIVE W- X NO. 498 Dae of Teot% TMO 1i. 74 .:O.N rO.[ -- ©/(I6

DENSITY REMARKS
LOADING (GM/CM3 ) SENSITIVITY (DOG)
PRESSURE T % tMD
(KPSI) AVG. s AVG.- g 1m N

4 1.116 0.0136 64.1 5.507 0.0536 0.0322 20 1

._"I __226 0.0122 70.5 5. 561 .. .. 20 (1)

16 1,377 0.0067 79.1 5.779 0.0161 0.0198 20

32, 1.537 0,0083 88.3 6.263 0.0240 0.0191 20

32 1.542 0.0088 88.6 6.322 -- - 20 (1) (2){3. 1.541 0.0049 88.6 7.368 0.0167 0.0208 20 (3)
64 1.669 0.0034 95.9 6.820 0.0266 0.0224 20

( No mixed responseo zone
( ) Date of test - 10/65
(3) Tested at -650 F

4 8 16 3^1 64
8.0

-31
( E) (3)

S7.0 3

6.0

u_ _ _ 15

4.0-

1 10

3.0 _ _ .... ,, 1 8...
10 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
IHNS-I

Daal 4 Sep 1973



EXPLOSIVE NAME: HNS-I

X NO.: 498 ID: Z NO.: SSGT LOAD ORDER NO.: 962,
1089

SOURP.CE:

CHEMICAL NAME: 2,2104,41,6,6' -Hexanitrostilbene

DATE RECEIVED: 8/5/64 LOT NO.: 333-544 333-545
333-546 333-547

INITIAL QUANTITY: 21 pounids BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
American Cyanamide (Type 12 Tools; 2.5 Kg wt; Sandpaper)

New Castle, Penn. DATE OF TEST

I=47 cm

s = 0.14 log units

n = 25

Remarks

Dried 24 hours @ 150 0 C, Air oven
Particle size 997 through 325 mesh f

I;A

D 7 a2 4 Sep 1973
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NOLTR 73-132

EXPLOSIVE HNS.4 _ No. Date of Test

1TMD __ 4 _ _ ,.No. __6/65

LOADING DlNUY S"--NSITIVITY (DOG) REMARKS

(GM/_ 1, 3) _.__0___.__Lt , ______

PRESSURE I- -% TMD- - _ ____-

(KPSI) AVG. AG

___ __I IG.9I 5.441 20 (1)__

8 1.267 0.0128 72.8 5.620 0,0069 0.0184 20 - -

16 1.40, Q.-.0, 0 1 o,7D L 1 .....

32 1.529 0,0065 87.9 6.123 0.0076 0.01.37 20

64 1.6A2 -1-0026 96,7 1.73 0.1089 0.26.20..

') NO tuixed response zone

4 8 32 4

7.0 - "."5f)
40

7.0

20

15

4.,

10 70 30 40 SO 60 70 8 090 100
LOADING PAE SURE (KPS)

SMALL SCALE GAP TEST (S.qCl'l iwrA
H'NS -I

1lS p 19*13
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CHEMICAL DATA

EXPLOSIVE NAME: HNS-I

X NO.; 534 IDg Z NO.: 655 SSGT LOAD ORDER NO.: 1067

SOURCE:

CHEMICAL NAME: 2,2' ,4,4',6,6' - Hexanitrostilbene

OLATE RECEIVED: 6/24/65 LOT NO.: 333-72

INITIAL QUANTITY: 1 pound BATCH NO.;

MANUFACTURED BY: IMPACT SENSITIVITY (2 or 50% point)American Cyanamide (Type 12 Tools; 2.5 Kg wt; Sandpaper)
New Castle, Pennl. DATE OF TEST 7/7/65

I - 55 cm

s = 0.11log units

Remarks

* I

D7 b 2
4 Sep 1973
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EXPLOSIVE HNlS- T XNO. 9_ Dte of~ Test
1MD 1.74 1.0.5. __.-___._ o0/s

LOADING MDENShMY SENSITIVITY (DBG) REMARKS

PRESSURE (oM/CM3) % TMD
(KPSI) AVG. s AVG. s, N

4 .. 1;4 o.oo9 65. 5.483 o 0.02-1 2
8 .l O. 72,4 ,65 0.0140 0.0267 20

16 1.409 0.5 81.0 5.735 Q.025y o01L4 20

32-- 1.555 0°0056 89.4 6.234 ,Q .226 0, .... 9011

_32 1. 5,g 0.0045 08.4 6,058 0.0360i2 0.026c) 18 (l
i i a32 1.4 0P0ob9 8.9 6. 26 - .. l O145 0 .0q.692 .1 (.

64 .. 68L 00 .3 96. Lg1i -Q6L 7,13 . Q 0.0267 _0

(1) Dae of Tect -5/66

!,P

-~1- 16 32 64-- -

.J |JJ- 35

7 _ _ __ _ 30

6.0 __ _ _ _ _ _ _ _ _ _25

, -- 20

z

3 5 to 20 30 40 50 60 70 80 90 100

LOADING PRrSSURE (KPSIj

SMALL. SCALE GAP TEST (SSGT) DATA

HNS - I

D7cl
4 Sep 1973
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CHEMICAL DATA

EXPLOSIVE NAME: HNS-I

X NO.: 537 ID: Z NO.: SSGT LOAD ORDER NO,: 1090
1091

SOURCE: 1123

CHEMICAL NAME: 2,2',4,4'G,;6' - Hexanitrostilbene

DATE RECEIVED: 611/65 LOT NO.% 333-72

INITIAL QUANTITY: 25 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)American Cyanamide (Type 12 Tools; 2.5 Kg wt; Sandpaper)
New (Castle, Penn. DATE OF TEST

s = log units

Remarks
Sanieas X 534

D c

4 Sep 1973
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EXOSV HNS-1 NO. Otte of Toot
YMD "T 4.. N - 1/65

DENSITY REMARKS
LOADING (GM/CM3) SENSITIVITY (DBG)
PRESSURE ,% TMD

(KPSI) AVG. S AVG. g Sm N

1-.216 om216 71.o ... -. 2A 0.0o5 1006 22 ('

32 i 5 . o, gg.. 8 . ....... . . .i

(1) Tested at - 315°F

4 8 16 32 64
' 1 ...... T 50

8.0--

. 35

~o 20oi

Z Z

LLIS5.0
x15

4.0 - -15

3.") ... ..________i~ ~i
3 5 10 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL. SCALE GAP TEST (SSGT) DATA
HNS -I

D7dl
4 Sep 1973



NOLTR 73-132.

CHEMICAL DATA

EXPLOSIVE NAME: HNS-I

X NO.: 537 ID: Z NO.: SSGT LOAD ORDER NO.: 1110

SOURCE:

CHEMICAL NAME: 2,21,4 ,4r,6t61 - Hexanitrostilbene

DATE RECEIVED: 6/1/65 LOT NO.: 333-72

INITIAL QUANTITY: 25 pounds BATCH NO.:

MANUFACTURED BYk IMPACT SENSITIVITY (I or 50% point)
American Cyanamide (Type 12 Tools; 2.5 Kg wt; Sandpaper)
New Castle, Penn. DATE OF TEST

* . E!= cm

S = log units

n-

Remarks
Same as X 53,

4 SI

D 7 d 4 Sep 1973



NOLTP 73-132

EPLOSIVE I (B) ga.________ I t& ')f Test

TMD 4 '.O.NO. - 81

DENSITY REMARKS

LOADING (GM/CM 3) SENSITIVITY (DOG) S
PRESSURE % TMD
(KPSI% AVG. S AVG. N

4 1.192 O.03 4 68.5 5.058 0.0324 0.0260 20

8 1.298 0.0103 74.6 5.177 0.07:7 0.0423 20

16 1.439 0.0067 82.7 5.382 0.027 0. 33 20
28 i.577 0.0043 87.8 6,10 20o_____2 20

32 1.590 0.0084 91.4 6.399 0.0332 0.0239 20

64 91, 0.0026 97.1 6.900 0.053 0.0338 20 1

4 8 16 32 64

I ~1~ -~50

357.0

7,I ..... . __ _ . K...
_.o--_-" __ ----6 .0_ 25 :

5.0__ _O

].o..
5 10 20 30 40 50 60 70 0 90 00

LC)AD NG PRESSURE W.MSU

W.ALL SCALE GAP TEST (SSGT) DATA

LINS-.1 U~)

D7 e2.4
4.. es-p 1,9

I 
tA



NOLTR 73-132.

CHEMICAL DATA

EXPLOSIVE NAME: HNS-I (B)*

X NO.: 539 ID: Z NO.: 664 SSGT LOAD ORDER NO.: •1075

1076

SOURCE: B3101085

CHEMICAL NAME: 2,2'14,4,66' - Hexanitros'tiibene

DATE RECEIVED: 0/3/65 LOT NO.: 8995-29

INITIAL QUANTITY: 1 pound BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (5 or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

Chemtronics (formerly AMCEL) DATE OF TEST
Bee Tree Plant
Swannanoa, N. C. CM

s log units
?! n.

Remarks
*The*"B" signifies that this particular lot of explosive has been
subjected to the SSGT Sensitivity Test of WS 5003 and has passed.

4e1

:i D e 24 Sep 1973



NOLTR 73-132

EXPLOSIVC I 0.I (B) X NO. 5 ate of Tost
TMo 1.74 1. o. NO .  -_166

LPADING DENSIT S TY EMARKS
LODhG (GM/CM3 ) SENSITIVITY (DBG)

PlESSURE % TMD
(KPSI) AVG. s AVG. g }N

4 1.122 0.0204 64.5 5.556 - - is (1)

8 1.237 0.0176 71.1 5.627 - - 18 (1)

16 1.378 0.0184 79.2 5.856 0.0179 0.0416 18

32 1.519 0.0101 87.3 6.235 0.0292 0.0192 18

64 1.662 0.0029 95.5 7.003 0.0194 0.0167 18

(1) No mixed response zone

9.0 4 8 16 32 64 60

.50

8.0
40

3597.0

25 1;
o 6.0Z Z

5.0 ________ __

4.0 _-i

3 5 to 20 30 40 50 60 70 80 90 100
LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
HNS-I (B)

D7fl
4 Sep 1973



B NOLTR 73-132

S CHEMICAL DATA

EXPLOSIVE NAME: HNS-I (B)*

X NO.: 565 ID: Z NO.: SSGT LOAD ORDER NO.: 1125

SOURCE:
CHEMICAL NAME: 2,2',4,4',6,6' - exanitrostilbene

DATE RECEIVED: 4/27/66 -LOT NO.:

INITIAL QUANTITY: 25 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (A or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

chemtronics DATE OF TEST
(formerly Northrup Carolina,Inc.)
Bee Tree Plant cm
Swannanoa, N. C.

s = log units

n=

Reinarks
*The "B" signifies Jhat this particular lot of explosive has been
subjected to the SSGT Sensitivity Test of WS 5003 and has passed.

4D 7 f 2
i 4 Sep 1973



NOLTR 73-132

EXPLOSIVE HNS-I( B) X NO. I 705 Date of Test
TMD 11.74 I.D. NO. 1071 7/69

OANG EITDENSITY[VITv (DOG) REMARKS
LOADING (GM/CM3 ) SEITVY DG

PRESSURE ITMD ., -
( 1PI) AVGo m AVr. eoSe N

48 1.351 0.0867 77.6 0.0654 0.0411 21 6
6 1. 458 0.0044 83.8 5.856 0. j , Z 0.0511 12)

32 1.L6 0,004 1 - -6.057
.064 1_694 .4 9 9 59 .9 110225 18A

i (1) No mixed response zone

4 8 16 32 64

o" ' 35

-7 1 1 :Y-- )I 4

5..1

5 IG 20 30 40 50 60 70 80 90 I00

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

HNS- (B)

D7gl 4 Sep 1973



I0

NOLTR 73-132-

CHEMICAL DATA

EXPLOSIVE NAME: HNS-I (B)*

X NO.: 705 ID: 1071 Z NO.: SSGT LOAD ORDER NO.: 1272

SOURCE:

CHEMICAL NAME: 2,2',,44',6,6' - Hexanitrostilbene

DATE RECEIVED: 7/16/69 LOT NO.: 4333

INITIAL QUANTITY: 10 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (A or 50% point)
Chemtronics (Type 12 Tools; 2.5 Kg wt; Sandpaper)
(formerly Northrup Carolina,Inc4DATE OF TEST

*, Bee Tree Plant
Swannanoa, N. .C. cm

S= log units

n

Remarks

*The "B" signifies that this particular jot of explosive has been
subjected to the SSGT Sensitivity Test of WS 5003 and passed.

D 7 g 2

4 Sop 1973



..... .....

NOLTR 73-132

* EXPLOSWE W#S. I X NO. 71Date of et
TMD 1.74 I. D. NO. | .090 7/69
DENSITY ...... k ~

LOADING (GM/CM
3)  SENSITIVITY (DBG)

PRESSURI % TMD .. .... ...
(KPSI) AVG. s AVG. g sm N

32 1.L46 0,0039 88.9 6.245 0.0249 0.0190 25

8.0 4 8 16 32 64
l ' iV .. .. ... ( . 40

7.0_ 
- 35 4357.0 .....-. 30

6.0 25__ _

I

20

0 5.0-. .
z z

__15 M

4.0.. . . .

-- 4 - -I--- -10

3.0- -
L 8

3 5 10 20 30 40 .50 60 70 00 90 100

LOADING PR.SSURE (KPSI)

SMALL. SCALE GAP TEST (SSGT) DATA
HNS-I

D~hl 4 Sep 1973



NOLTR 73-132

CHEV'rCAL DATA

EXPLOSIVE NAME: HNS-I

X NO.: 716 TD: 1090 Z NO.: SSGT LOAD ORDER NO.: 1.273

SOURCE:

CHEMICAL NAME: 2,2'1 4,4f,6,61 - Hexanitrostilbene

DATE RECEIVED: 8/26/69 LOT NO.: DEL-310-25

INITIAL QUANTITY: 150 grams BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)Del Mar Lab DATE OF TEST

Los Angeles, 
Calif.

f= cm

S = lug units

n=

Remarks

D 7 h 2

4 Sep 1973



NOLTR 73-132

EXPLOSIVE ;- X NO. - Date of Test

TMD 1.74 1214 Sec Re.r::6

DENSITY
LOADING (GM/CM3) SENSITIVITY (DSG) REMARKS

P R E S S U R E - .. % T M D S N T I .D ...
(KPSI) AVG. s AVG. g Sm N

32 1.629 0.0034 93.6 5.386 - - 10 z&1:.; (1)

32 1.639 0.0038 94.2 5.3.' -  - - 9 Z613; (1)

32 1.639 0.00.34 94.2 5.2-5 n.U206 0.0287 19 Z614

32 1.644 0.0044 c4 5 5.340 "- i0 Z615; (1)

2 1. 623 0 - 193. 5. ,412 00 .....0 Z616 6

32 1.-65, 0. 94.0 5,312 - . - 0 z61 ; (1)

(1) No mixed response zone.

(2) Rarge indicated gives ..,inimn, and :.ax[mum sensitivity value observed
from above tnblc.

4 8 16 32 64
8 .0 f 440

I I 35

I- -

7.0 _ .. . -.. 30

iz

25

r. 0

5.0 - -.- oZ Z
a,, 15

4.0 "

3.0-

3 5 10 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALl SCALF GAP TEST (SSGT) DATA
HNS-II

D8al 4 Sep 1973



NOLTR 73-132

C1H1E1MIC. ,L DATA

EXI'LO$VE NAiME:F -INS-I

X NO.: ID: Z NO.: SSGT LOAD ORDER NO.: 1001-
1006

SOURCE:

DATE REFIVED: LOT NO.:

INITTAL QUANTITY: 13ATCII NO.:

r4ANU'AICURED BY: IMPACT sErosTTIVITY 0% or 501, poinit)
NC)L: WO Divisioni (Typo 1.2 Tools; 2.5 Kg wt; Sai-djpKppor)

DATE OF TIE;ST

s log unlits

[z 61-N 690-..52** ~I

36.0 grams

Z 614--INS 6980-50I**
~45.9 grains

Z (, 15 - HNS 68U4j*

'2 1. 8 grans

Z 616-HNSj 6980-147;;
29..' grams t

Z 618..Mixture of 4+ grams
.!acli of' Z 616, Z 614,

611, Z612

?a*fuetification refers to
NO!, f'o-c Notebok' & Page

!urrier ~HNS- if (Z 618)

D 8a 2 4Sep 1973



NOLTR 73-132

EXPLOSIVE _H__SI X krO. se ~rarks Date of Test
A p TMD ._74 - . D. NO, 8165

DENSITY REMARKSLOADING (GM/CM3) SENSITIVITY (DBG)R
PRESSURE % TMD -- ..
(KPSI) AVG. AVG. A N

32 1.624 0.0076 93,3 5.268 0.0634 0.0374 18 z-Nr. 710 (3)
2. .C.... 5.366 0.079 ).u209 20 X No 538

32 1.649 0 0037 94.8 5.269 0.0546 0.0343 13 X No. 567 (3)

X No. 626:
32 1..36 0.0042 94.0 5.186 - - 19 T. .

32 1.630 0.0047 93.7_ 5.239 0.,0251 3,01.73 20 I.D. No. 795; #1 (5

32 628 0.0036 9 . 5.230 0.0281 0.0195 23 I.D. N .795; f1(

(1) Ho mixed respnse xoe.
(2) Range indicate given minlaum end maximum sensitvity value observed

from the above table.
(3) Date of test - 10/66
(4) Dote of test - 10/67
(5) Date of test - 6/68

4 8 16 32 64

8.0

40

7 0 ... ... .. . ........ . . .._

30
.3 ........ ..... ...

25o6,0 ___ - *)-- 0
z z

.. .20

5 .0 .. .. .. ... .. "_ _...

15

4 . 0

35 10 20 30 40 60 o o/0 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
HNS-II

D811
4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: JINS-II

X NO.: * ID: * Z NO.: * SSGT LOAD ORDER NO.: 1086
1154

SOURCE: 1155

CHEMICAL NAME: 22' ,4,4',b,6' - Hexanitrostilbene

DATE RECEIVED: LOT NO.:

INITIAL QUANTITY: BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (9 or 50% point)
(Type 1' Tools; 2.5 Kg wt; Sandpaper)
DATE OF SEST

cm

s = log units

:; n=

Remarks

*Z- 710 Expiosive Tech. -nc. Lot 'S-24
(25 grams rec'd 10/12/66) Fairfield, Calif.

X-538; Z-661 NOL: WO Division
(90 grams rec'd 7/19/65) (Dr. J. Dacons,
_F. Taylor)

X 567 Chemtyonics (No. 60921-9060)
(25 pounds rec'd 4/25/66) Bee Tree Plant Lot 11138-8

Swannanoa, N. C. c,:80 cm,s=0.10
~n=2E

X 626; ID 589 Chemtronics Lot 11138-18
(5 pounds rec'd 10/17/67) Bee Tree Plant

Swannanca, M. C.

ID 795 Chemtronics Rec'd fi.om Explosive
. (125 grams rec'd 6/18/68) Bee Tree Plant Tech. Inc.(Fairfield,

Swannanoa, N. C. Calif.) Sap.ple for
qualification test
ETI Lot S-27
Chemtronic Lot 11138-3,

D Gb 2

4 Sep 1973



NOLTR 73-132

EXPLOSIVE J S-II X NO. 528 Date of Test

rMD J 1.74 .. ' . .D.NO. - 12/64
D EN SITY RE M AR KLOADING (GM/C3)J SENSITIVITY (DBG) REMARKS

PRESSUR: % TMD
(KPSI) AG AV. g s m N

4 1.322 0.0 T 76. 6 0 4008 0.0132 N8

8 .4 -0,007-1 81.81 L.44 - - 18 (

16 1.54 o.oo44 88.81 4.767 0.018 0.0243 18

j2 i.644 0.0025 94.5 5.354 0.016 0.0227 18

64 1.725 0.0018 99.1 6.684 0.035 O.O274 18

(1) No mixed response zone

. 8 16 32 64
l I l l ] j 50~~1~~ F I -

8.0 •

40

7.0 ............. .... 5

30

3 25 3o6.o /

--/ 20o
z z

5.0

- - - -10

3.0 ..
3 5 10 20 30 40 50 60 70 80 90 00

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
HNS-I

D8cl
4 Sep 1973



NOLTR 73-132

CHEMICAT, DATA

EXPLOSIVE NAME: HNS-II

X NO.: 528* ID: Z NO.: 649 SSGT LOAD ORDER NO.: 1007

SOURCE:

CHEMICAL NAME: 2,21,4,41,6,61 - Hexariitrostilbene

DATE RECEIVED: 5/24/65 LOT NO.: 96-7481-1

YNiTIAL QUANTITY: 4 pounds BATCH NO.:

MANUFACTURED 'BY: IMPACT SENSITIVITY (A or 50% point)
NOL: WO DivIsion (Trype 12 Tools; 2.5 Kg wt; Sandpaper)

DATE OF TEST 2/6/165

5=61 cm

s =0.18 log units

n 50

Remarks

* Blend of several battles

D~c4 S5epl1973



NOLTR 73-132

EXPLOSIVE X NO. Date of Tealf."
TMD 1.74 I.D. NO. 2/66

DENSITYREAK
LOADING (CM/CM3) SENSITIViTY (DBG) REMARKS
PRESSU RE ......... . .. ..
(KPSI) AVG. s AVG. g Im N

1.627IQ 0041 I.A A 2 0-4550 7l58- 3

_ _ .- At, 0040 93.5 6757 [0.1761 0,0 57, 23 (1)

(1) Tested at -31?07

4 8 16 32 64

7.0 -

30

25 ;
£6.0 .~ -

-_ 20

_ 5.0 ..... - - -
z z

4.0 . . . . . .

-+ -- ~10

3.0
"_ _ _ : - - 8

5 10 20 30 40 50 60 70 8 90 I1X

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
HNS-II

D8dl
4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: HNS-II

X NO.: 550 ID: Z NO.: 674 SSGT LOAD ORDER NO.: 1099
1113

SOURCE:

CHEMICAL NAME: 2,21,4,4',6,6' - Hexanitrostilbene

DATE RECEIVED: 10/30/65 LOT NO. :

INITIAL QUANTITY: 1/2 pouind BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (9 or 50% point)
NOL: WO Division (Type 12 Tools; 2.5 Kg wt; Sandpaper)

DATE OF TEST

cm

S = log units

n=

eemarks
HNS-I, recpystallized

D 8 d 2 4 Sep 1973



NOLTR 73-132

EXPLOSIVE HNS-TI X NO. J SQT rka k _

mD 1.74 1. 0. NO. Se rarks

DENSITY REMA,'KS
LO4DING (c-M/CM3) SENSITIVITY (DBG)
PRESSURE % TMD ,
(KPSI) AVG. SAVG. SmN

Date of Test 1/71
20 1.632 •0.0020 93.8 5,306 0.0102 0.Q54 20 X No. - ; ID 125.... .. Dste of Test 6/68
32 1.623 0.0035 93.3 5.412 0.0147 0.0314 10 1 no - T 6/ 68Oat*-of Test 1/71
32 1.671 0.0021 96.0 5.878 0,0o15 0.0010 23 -... 3 n

32 1.628 0.0039 93.6 5.322 0.009q 0.0051 20 X No. 7$6, D 1479
.. ate of Test 10171

32 1.633 0.0021 93.9 5.539 10.0049 0,0029 20 X No. 766, ID 1542[ Date of Test 11/71

12 l,646 -0,003-8 .. 94.6 5,480 -,035,0I 0.0203L 20 X bnl 77A? Tn 157
(1) Range indicated gives minimum and maximum sensitivity

values observed from above table.

8.0 4 16 32 64

...... 17 L40

L '! r't35

30

(1 25

20 _

o 5.0 ..---- - _ _ _ _ _ _ o__- - -- - - -
z

-_ __-_ _15

3.0

3 5I0 ?0 30 40 50 0 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP tEST (SSGT) DATA

HNS-II

4 el
4 Sep 1973



NOLTR 73-.32

CHENICAL DATA

EXPLOSIVE NAME: ENS-I!

X NO.: * ID: * Z NO.: SSGT LOAD ORDER NO.:

SOURCE:

CHEMICAL NAME: 2,2',4,4',6,6' - Hexanitrostilbene

DATE RECEIVED: LOT NO.:

INITIAL QUANT'ITY: BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)
DATE OF TEST

cm

s log units

n=

Remarks

wID 795

X774; ID 1557 Chemtronics (Lot 36-45)

(Composite3 sample) Bee Tree Plant
_Swannanoa, N. C.

Ii 1259 Del Mar Eng. Lab Lot Del-310-135
(2 pounds rec'd 5/13/70) Los Angeles, Calif.

X735; ID 1279 Ensign-Bickford Co. (N60921-70-C-0206)

__(14 pounds rec'd 6/10/70) Simshury, (onn. Lot FNB-l

X756; ID 1479 Del Mar Eng. Lab Lot 250-7
(Composite 3ample of Los Angeles, Calif. (Lot size -

_100 grams rec'd 3/17/71) 186 pounds)

X766; ID 1542* Chemtronics (Lot 3b-44)
(Composite sample of Bee Tree Plant
150 grams rec'd 9/9/71) Swannarioa, N. C.

**This material failed bulk density test of specification.

It was recrystallized giving X774, Lot 36-45.

SD 8 e 2

4 Sep 1973-"I



NOLTR 73-132

EXPLOSIVE PICaAMIDE X NO. 405 Date of Test

TMD 1.76 D:t.OO. - 10/62

DENSITY SENSITIVITY (D8G)

LOADING (GM/CM3) REMARKS
PRESSURE % TMDI
(KPS) AVG. s AVG. g N

4 1.389 0.0033 78.9 5.549 G.0173 0.0169 20

8 1.469 0.0037 183 -s 5.941 -0 021 S AID8 20...

16 1,5620 0004 88.8 A.AL 0 0t173 730016 20 _

32 1.646 0.0052 93.1 6P985 0.0320 100255 _2.0__

64Q~ 1.1 P.0a _...A 7.7 _J __ 1- 0 . .2 7 7 7 783 0 ,0 3 70 0 ,.0 4 1 -- 20 -

4 d 16 32 64

8.0 .50

-40

7 0 
35

7.0 _ __

.06.0 25

. 5.0 ;

S44' 
15

4 .0__ _ _ _I

3.0 _

30 2o?0 lu 40 5u 60 70 80 90 10

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

PICRAMIDE

L lqlV 4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: PICRAMIDE

X NO.: 405 ID: Z NO.: 432 SSGT LOAD ORDER NO.:

SOURCEz

CHF.MICAL NAME: 2.4,6 - Trinitroaniline

DATE RECEIVED: 8/23/62 LOT NO.: 694, 734

INITIAL QUANTITY: j00 grains BATCH NO..

MANUFACTURED BY; IMPACT SENSITIVITY (I or 50% point)
Eastman Organic Chemicals (Type 12 Tools; 2.5 Kg wt; Sandpaper)

DATE OF TEST

f= cm

s = log units

Mn

Remarks

D 14 a 2

4 Sep 1973

.. .. 
. .



NOLTR 73-132

EXPLOSV I VE X NO. L 336  Date of Test

TMD 1.69 .... . NO. - 5/61

DENSITY REMARKS
LOADING (GM/CM

3 ) SENSITIVITY (DBG)

PRESSURE % TMD -____

(KPSI) AVG. s AVG. gN

4 1.239 0.007 73.3 1.587 9 -1 W)'L

.. i. L o 0 82.2 .P343 ,,.2588 o,16.-S 20

16 1 ;7 0. nor 91 L. 5.11_8 n-oo4J oo075 2o

1.647 0003 97.5 02 0.8 0.0502 20

64. - 0.003 leo.1 8.646 1o.6o 0.025 22

(1) No mixed response zone

(2) Experimental error

4 8 16 32 64

I I

_____ 50

/I 4o

Z Z

-- 20 "

4.00

.4 ..

6. .__ -- _ __ z

3 5 10 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

TNB

4 Sep 1973



ill

NOLTR 73-132.

CHEMICAL DATA .,

EXPLOSIVE NAME: TNB

X NO.: 336 ID: Z NO.: SSGT LOAD ORDER NO.:

SOURCE:

CHEMICAL NAME: Trinitroberzene

DATE RECEIVED: LOT NO.:

INITIAL QUANTITY: BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Santpaper)
DATE OF TEST

cm

S log units
i- n

Remarks

No information available

DJ.5a2 4e1
.I4aSep 1973



NOLTR 73-132

EXPLOSIVE X NO. f-Date of Test
TMD 1, 84 I.D. NO. 271 4/60

I DENSITYREAK
LOADING (GM/CM 3) SENSITIVITY (DBG) REMARKS
PReSSURE G % TMI)
(KPSI) AVG. AVG. g Sm N

32 1,685 0.,0031 91.6 JQ32 0,0399 0.0192 46

4 8 16 32 64
10.0 I i - - -

.......... 70

9.0 .60

3 .0 .. . .

-3 /10 3

33* .. .. . .3 5.

z 7.0

6.0 .25 

20

5.0 -7

3 5 10 20 30 40 50 60 70 W 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
DATB/BRL (95,5)

Elal-{! 4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: DATB/BRL (95/5)*

X NO.: ID: Z NO.: 271 SSGT LOAD ORDER NO.: 659

SOURCE:

CHFMICAL NAME:

DATE RECEIVED: LOT NO.:

INITIAL QUANTITY: BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (9 or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)
DATE OF TEST

cm

S log units

n

Remarks
*DATB blended with a laminac obtained from Ballistics Research
Laboratory (BRL), Aberdeen, Maryland

E 1 a 2 4 Sep 1973



NOLTR 73-132

' - EXPLOSIVE IDATB/ZYTEL (95/5) X NO. i 322 Date of Test
TMD ..78 1 I. NO. 10/60

DENSITY REMARKS
LOADING (GM/CM 3) SENSITIVITY (DBG)
PRESSURE % TMD ....

(KPSI) AVG. S AVG. Im N

4 1.210 0.0072 68.0 7.476 0,0745 0.0612 12

8 1.366 0.0020 .5.7 7.791 .. .8 (2)

16 1.534 0.0045 86.2 8.052 0.1247 0.0973 10

32 1.657 0.0028 93.1 8.479 0.0680 0.0646 8

(1) MID computed and based on the density of DATB (1.84 g /cm3) and
Zytel-63 (1.08 gm/cm3 ).

(2) N@ mixed response zone.

4 8 16 32 641 '." -... ... , _ ___ - 80

070

9.') _ _ _ _ __ _ _ _ _

.50

7.f0 3

z .30 Z

.... .. J -20

~5. 0

3 10 20 30 40 50 60 70 W0 90 100
LOADING PP.ESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
DATB/ZYTEL (95/5)

M~al
4 Sep 1973



NOLTR 73-1$2

CHEMICAL DATA

EXPLOSIVE NAME: DATB/ZYTEL (95/5) *

X NO.: 322 ID: Z NO.: 366 SSGT LOAD ORDER NO.:

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: '7/15/60 LOT NO.:

INITIAL QUANTITY: 600 pounds BATCH NO.:
(molding powder)

MANUFACTURED BY: IM:1ACT SENSITIVITY (A or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)NPP, In~dian .Head, MD DATE OF TEST

= cm

log units

n

Remarks

*DATB X No. 315, coated.

Batch 1 Batch 2
Ajilk Den ty (g/ml) 0.37 0.36

"Oaduum S'bility (ml/g/hr) 0.14 0.18
Particle size

(microscopic count, p) 10.6 10.6
(sub-sieve size, p) 4.0 4.0

Melting Point (00C) 286 284
Pressed Densi#ty (g/ml) 1.62 1.61
Batch "Weight (pounds) 200 400

4 p)
.2a2

4 So 1973

I



NOLTR 73-132

EXPLOSIVE I DAT n/z L (95/5) X NO. 327 Date of Test
TMD 77IT7F iF I.D.NO. -- 12/60

DENSITY REMARKS
LOADING (GM/CM3) SENSITIVITY (DBG)
PRESSLIRE % TMD
(KPSI) AVG. AVG. $N

4 .19 1 0.0110 67.0 7.470 0.0096 0.0108 1 12

8 1.358 0.0033 76.3 7.811 ... 8 (2)

16 1.529 0.0034 85.9 8.200 0.0344 0.0301 10

32 1.661 0.0023 93.3 8.750 0.0394 0,0499 8

(1) %mD computed and based on the &eusity of VLAT (1.84 gw/cm3) and
Zytel-63 (1.08 su/c* 3).

(2) No tixed respon$A zone.

4 8 16 32 64i 80

"70

- .60

0

3 - "3
-5

. 0 .. Ig

E.'30

10 t 20 30 40 0 070 80 90100
LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
DATB/ZYTEL (9/ )

E2bl 4 Sep 1973
_ 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: DATB/ZYTEL (95/5)

X NO.: 327 ID: Z NO.: 374 SSGT LOAD ORDER NO.:

SOURCE:

CHEMIC.L NAME:

DATE RECEIVED: LOT NO..

INITIAL QUANTITY: 120 grams BATCH NO.:

MANUPACtURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)
DATE OF TEST

5 = cm

s log units

n=

Remarks

E2b24 Sep 1973



NOLTR 73-132

EXPLOSIVE DATBI/ZyTRL (90/1 .) X NO. J 326 Date of Test
TMD %72 (1) 1. ). NO. 11/60
DENSITY

LOADING (GM/CM 3 ) SENSITIVITY (DBG) REMARKS
PRESSURE % TMD
(KPSI) AVG. S AVG. g $m N

4 1.167 0.0071 67.8 7.712 - - 10 (2)

8 1.342 0.0125 78.0 7.974 0.0206 0.0229 10 _

16 1.512 0.0017 87.9 8.4"9 0.0404 0.03"3 10

32 1.617 0.0029 94.0 8.815 0.0767 0.0600 10

64 1.676 0.0020 97.4 9.235 - - 10 (2)

(1) ?MD coupute4 and based on the density cf DATB (1.84 pm/cm3) &nd Zytel-63
(1.08 gm/cm3)

(2) No mxed response zone

4 8 16 12 64
12 .0 ........ .. I ..... . 160-140

1110 120

- 100
o.9

10.0

7.00

Z 9.0 60 30

v 35
=e-':/ ~7.0,. . ... .

, 30

3 t 20 30 40 SO 60 70 80 90 100

LOADING PRESSURE (KPSI)

4SMALL SCALE GAP TEST (SsGT) DATA
DATB/ZYTEL (90/10)

E3al
4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: DATB/ZYTEL (90/10)*

X NO.: -326 ID: Z NO.: SSGT LOAD ORDFR NO.:

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: LOT NO.:

INITIAL QUANTITY: BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
NOL: WE Division (Type 12 Tools; 2.5 Kg wt; Sandpaper)

DATE OF TEST

1= cm

S loig unit!.

Remarks
*Made from X315 in two 15-pound batches, ithen blended.

E 3 a2 Se.17



NOLTR 73-132

IV, W$S-I/Tef1on-30,
EXPLOSIVE (9513) X NO. 4Date of Tes
TMD I 1.76 I. D NO. _ _ 3/64

DENSITY
LOADING (GM/CM3) SENSITVITY (DBG) REMARKS
PRESSURE % -MD
(KPSI) AVG. AVG. g S N

4 11.410 0.008 80.1 4.851 1.0028 0.0041 18
16 1.582 0.0027 89.1 5.334 .-.. -1()

32 1.673 0.036 5.1 6.097 0.0223 0.0200 18 

64 1.729 0.0045 98.2 7.012 0.0259 0.0261 18

•* (I) No mixed response zone.

4 8 16 32 64i,~ 7 - 1 ... 50

8.0 -2

_ _ _-40

-35

-25

6.0 •

26.0

0 -__ _ _ _ _ 0 o
z z
U. 5.0 "

____________15

4.o _ - - L
3 10 20 30 40 50 60 70 80 90 100

LOADING FRESSURE (.KPSI)

SMALL SAL ,PTESTFwJ , fIla-3o-l0i5

E4al 4
4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: HNS-I/Tefior-,30 (95/5)

X 110.: 444 ID: ~ .NO.: SSGT LOAD ORDER NO.: 937-
940

* SOURCE:

* CHEIICAL NAME:

DATE RECEIVED: 12/30/63 LOT NO.: ?5170-7/HNS/Teflon-30

INITIAL QUANTITY: 100 grams BATCH NO.-.

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Divisionf DATE OF TEST
(H. Hellar)

cm

S log units

Remarks

4 Sop 1973



NOLTR 73-132

:::- lS-.!/ZLO-30,

EXPLOSIVE X NO. . 467 Date of Test
TMD 1. 76 I.D. NO. 6/65

', ,DENSITY --- IREMARKS

LOADING (GM/CM3)  SENSITIVITY (DBG)
PRESSURE TMD
(KPSI) AVG. AVG. g $m N

4 7 1.431 0.0040 81.3 4o681 0.0586 0.0359 18 (I)

.8 1524 0.0066 86.6 4.895 00284 0.C237 18

.32.,.,9 0,0021 96.0 6,139 -2.0199 0,0233 18

-6-- 1-745 .0,0294 99.1 7.106 0.0857 .0541 18

(1) Date of Test - 7/65

4 8 16 32 64

8.0 
...... 50

r _ _ _40

7. 35
7.0 -- _ _ _ _ _

00 :30

3r -2-
6.0 ___- 25

z 20 _

5.0 .., .
__ 15

4.0

10
; ~~3.5 I...

0 20 3c 40 5U 60 70 90 100

LOADING PK.SSURE (KP.,I)

SMALL SCALE GAP TEST (SSGT) DATA

HNS-i/TUPN-30(95/5)

' " " gbli": ch~ne 1
20 Dec 1973

I .n'..e. j



1NOL/R 73-132

CiEMICAL PATA

EXPLOIVI'2 NAME: INS-1*/Teflun-30 _(95/5) **

X NO.t 467 TM Z NO.: 511 SSGT LOAD ORDER NO.: 941 &
964SOUlRC

CH[IEMICAL NAME:

DAT' R-;CEEVED: 4/2/64 LOT NO.:

INITIAL, QUANtITY: 103 grams BATCH NO.:

MANUPACTURED BY: .MPACT SENSITIVITY (S or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE 0 TEST 6/14/64

-= 65 cm

s =0.12 log units

n 25

*HNS-.I aerived from
HNS*-RX420 (needles)
Amecican Cyanamide
NOLW 6705-75

**Blended; dried @ 200 0C

4 Se'p 1973

lv-_________



NOLTR 73-132

"flNS- I/TEFLON- 30,
EXPLOSIVE 1(95/5) X NO. 525 Date of Test

____MD_____ . D. NO. . 5/65
!!DENSITY R EMARKS

LOADING DENSITY SENSITIVITY (DBG)
PRESSURE % TMD
(KP.qI) AVG. AVG. g N

4 .LL7 0.0029 6 5.824 m398 0.02 6 L 23

8 1.391 0.0043 79.0 6.105 0.042 0,0290 23

16 1.526 0.0028 86.7 6.410 0.0174 0.0247 23

32 1.644 0.o64 93.4 6.996 0056 23o__o4_s_23

64. 1.724 0.0043 98.0 7.825 0.0638 0.0344 23

4 8 16 32 64

80

9.0 o0

60

50 ..

3 0040 '

35 IA

Z30

6."o

_____ _ __ ____20

3 5 10 20 30 40 50 60 70 8090 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
mns-i/TFnm-30,0(5/5)

I E~cl4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: HNS-.I*/TEFLON-~30 t9o/g

X NO.: 525 ID: Z NO.: 648 SSGT LOAD ORDER NO.: 1045-
1048

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: 5/17/65 LOT NO.: CH5962

INITIAL QUANTITY: 250 grams BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50%0 point)
NOL: WE Division (Type 12 Tools; 2.5 Kg wt; Sandpaper)
Bldg 313 DATE OF TEST

~72 cm

s =0.14 log units

n 25

Remarks

fi

4 c 24 Sep 1973



NOLTR 73-132

HNS- I/TEnON- 30#
EXPLOSIVE 1 "5 x NO. 526 Date of Test
TMD J___6 _. D. NO. " 5/65

DENSITY REMARKS
LOA(VNG (GM/CM 3 ) SENSITIVITY (DG)R
PRESSURE .._ _ __TMD

(KPSI) AVG. S AVG. gm N

4 1.282 0.0052 72.8 5.754 0.0060 0.0079 18

8 1.388 0.0027 78.9 5.970 oo673 o.o43T 18 ..... .....

16 1.526 0.0024 66.7 6.43o - 18 10)

16 94.0 7.12 0.0333 0,0a 18

L b 1 .7 2 0 . a-7 -. Q _8 8 9 0 .0 2 6 3 0 .0 2 40 8

(1) No mix response zone

4 8 16 32 64
9.0 J .. F - - - 60

50

8.0
-40

_ __.0_ _de_ .35

730

25 t;
o 6.0 aoz z

5.0
15

4.0 ___

3 5 10 20 30 40 50 60 70 80 90 130

LOADING PRESSURE (KPSI)

SMAL. SCALE GAP TEST (SSGT) DATA
_NS-I/TELOMN-30, (95/5)

E4dl

4 Sep 1973



.1NOLTR 73-132,.

CHEMICAL DATA

EXCPLOSIVE NAME: HNS-I/TEVLON t30 (95/5)

X N,: 26 ID: Z O:64 SSGT LOAD ORDER NO.: 960-963

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: 4/30/65 LOT NO.

INITIAL Q)UANtITY: 450 grams BATCH NO.,.

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE OF TEST
Bldg 318

9 = 8 3. cm

s = 0.JO log units

n~ 25

Remerks

4 Sep 1973



NOLTR 73-132

HNS-I/TEPLON-30,
EXPLOSIVE (95/5) x NO. 540 ftte of Test
TMD 1 0 76 IZ. NO.__" 8/65
DENIT1Y REMARKS.. ...

LOADING (GM/CM3 ) SENSITIVITY (DBG) REMARK$
PRESSURE %TMD(KPSI) AVG. AVG. m  N

4 1.248 0.0049 7o.9 5.758 0.0251 0.0195 20

8 1.359 0.0051 77.2 5.991 0.0206 0.0142 20

___16 1.500 0.0027 85.2 6.436 0.0354 0.0279 20

32 1.631 0.0034 92.7 7.088 0.0504 0.0308 20

64 1.7o4 o.oo64 96.8 7.092 0.3585 o.1893 20

4 8 16, 32 64
9.0 -r--- I- F,-60

50

.. 8.0

3 303

o 6.o

5.0

4.0

310 20 30 40 50 60 70 00 90 100
LOADING PRESSURE (KPSI)

, SMALL. SCALE GAP TEST (SSGT) DATA
HNS-I/TEFLON-30 (95/5)

E'el 4 Sep 1973



4 NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME= HN.-%*TELON-30 (95/5)

X NO., 540 1Dt 2 NO.1 SSGT LOAD ORDER NO., 1082

SOURCEt

CHEMICAL NAME t

DATE RECEIVED: 8/11/65 LOT NO. i

INITIAL QUANTITY: BATCH NO.;

MANUFACTURED BY: IMPACT SENSITIVITY (S or 501 point)
NOL: WE Division (Type 12 Tools: 2.5 Kg wt: Sandpaper)
Bldg 318 DATE OF TEST 10/22/65
(Greer) =665 cm

a 0.23 log units

Remarks
*Made from HNS-I XNo. 498

4 E4e2
4 Sctp 1973



NOLTH 73--132

IK)O/1Ot ) X NO, Date of Teat

DIN$ITY ' IIIV1Y(L~O
LOADING ((M/:M3 ) ' MN11VI (DOG) -

!kl$S(JRIE . ... % TMD(KPSI) AVG . AVG, N

- l_ L Ag4- M.. _... _i u_ L _au

8. 16 32 64..0 _ __. ..___ __ , -

40

,6.0 
25

,tn

4.0

- -- 10S3.0
3 1 to 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
M-31/um,-o30, (90/10)

ESal 4 Sep 1973



• NOLTR 73-132

C LMICAL DATA

EXPLOSIV, NAME1 EU-ZX*/ FLON-30 (90/10)

X NO. a 571 IDt 2 NO.i SSGT LOAD ORDER NO.: 1133

SOURCE%

CHEI4CAL NAME:

DATL RECEIVE D: 6/17/66 LOT NO,:

INITIAL QUANTITY: 6 pounds BATCH NO.. 3

MANUFACTURED BYs IMPACT SENSITIVITY (3 or 50% point)
(Type 1.2 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE OF TEST
(11. Hellar) I II

A- '0 cm 94 cm

s .18 log units 0.05 log units

nm

Remarks

*HNS-II B (X567; see D8b)
purchased from Chemtronics
(formerly Northrup Carolina):

*Lot I1.38-8.
NOL Contract N60921-9060

E 5a2
4 cp 1973



NOLTR 73-132

Hfls-i/TEFWoN. 30
EXLSV 9/0 X NO. 571 Date of Test
TMD 11,8 - I.D. NO. 6/66

V LOAING] DENSITYLADING (GM/CM3) SENSITIVITY (DBG) REMARKS~~PRESSURE ... % TMD ... I..

(-PSI) Av G. AVG. g N

,,16 1,696 0,0081 953_ 5.850 .0878 0.0548 --18

1 -- 744 00041 980 6576 - - 13 (1)

64 1,6 0 005 L.9 90.4 0.0914 -3

(1) No mixed response zone

4 8 16 32 649.0 _, I .I;Z,60

__ _ .50

8 .0 . --...

-_40

7.033 -30o
25

6.0 Z

- __ _ - - - - - 20

5.0

______________15

4. 5 ___ 0_20_40__0 60 70 ID90 100

LOADING PRESSURE (KPSI)

( :SMALL SCALE GAP TEST (SSGT) DATA

HNS-II/TEFLON-30 (90/10)

E5bl
4 Sep 1973



]
'NOLTR 73-132"

CHEMICAL DATA

EXPLOSIVE NAME: tM.-(T*/91.ETn-1n 0/10)

X NO.: 571 ID: Z NO.: SSGT LOAD ORDER NO..- 1134

SOURCE:

CHEMICAL NAME:

DATE RECEIVED; 6/17/66 LOT NO.:

INITIAL QUANTITY: 6 pounds BATCI NO.: 3

MANUFACTURED BY. IMPACT SENSITIVITY (3 or 506 point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE OF TEST
(H. Hellar) I II

-m 70cm 94 cm

s 0.18log units 0.05 log units

n .=

Remarks

.*HNS-II B (X567; see D8b)
purchased from Chemtron-cs
(formerly Northt'ap Carolina):
Lot 111-8-8. /
NOL Contract N60921-9060

E 5b 2

4 Sop 1973



NOLTR 73-132

HNS-I I/TEFLON- 30

EXPLOSIVE (90/10) XNO. 171 Date of Test
TMD 11.78. I..NO. - 7/66

' DENSITY REMARKSLOADING (GM/CM 3) SENSITIVITY (DBG)

PRESSURE % TMD
(KPSI) AVG. s AVG. g $m N

16 1,690 0.0043 94.9- 12.00 0,4059 0.2789 is (1)

r_ 1.1_ 0-__(37__ 17 ._ 0.0035 9 __7 13___3 1185 0.63 17 (1)

(1) Tested at -315°F

4 8 16 32 64
15.0 1 1 1 1 1 I

14.0 .._ _300

-250 z

P 13.0 ......

3 -200 3
.180 1

_ _ _ - 140

... 120
11.0

10.0 80

3 5 10 20 30 40 50 60 70 80 90 100
LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
HNS-II/TEFWLN- 30(90/10)

E5 Cl
4 Sep 1973



T" NOLTR 73-132

CHE1MICAL DATA

EXPLOSIVE -NAME: hNS-II*/TEFLON-~30 (90/10)

X NO.: 571 ID: Z NO.: SSGT LOAD ORDER NO.: 1139

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: 6/17/66 LOT NO.:

INITIAL QUANTITY: 6 pounds BATCH NO.: 3

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE OF'TEST
(H. Hellar) I TI

3= 70 cm 99 cm

s; =0.10 log units 0.05 log units

n .

Remarks

*HNS-II B (X567; see D8b)
purchased frcom Chemtronics
(formerly Northrup Carolina):
Lot 1111_8-8.
NOL Contract N60921-9060

E 5c 2

4 Sep 1973



NOLTR 73-132

LXPLOSIVE _ (90/F0) W 3 x NO. 581 Date of Test
TMD 1.78 I.D.NO. - 1/67

DENSITY REMARKS
LOADING (GM/CM 3) SENSITIVITY (DBG)
PRESSURE % TMD
(KPSI) AVG. s AVG. g _ _ __ N

4 1.427 0.0025 80.2 4.853 0.0229 0.0245 18

8 1.506 0.0047 84.6 5.065 0.0292 0.0234 18

16 1.618 0.0035 90.9 5.551 0.0470 0.0323 18

32 1.700 0.0018 95.5 6.249 - - 18 (1)

64 1.756 0.0030 98.7 7.338 0.0226 0.0260 18

(1) No mixad response zone

4 8 16 32 64
9.0 T-- 1 ~ 60

8.0 .

40

35
- 7.0

3 30 3

25 41;O6.0 - J0
z z

3 ' 10 20 30 40 ;0 60 705090 1

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

E~d5

H- 10 TL0 - 30 (900 Se 10)

E~di " Sop 1973



NOLTR 73-132

CllIIMXCAL DATA

I. N'LOllvl NA,: 0 Ci)

X NO. Sol lot Z NO.- SSGT LOAD ORDER NO.:

SOURCE

CH1EMICAL NAME;

DATE RECEIVEDt 9/2/66 LOT NO.:

INITIAL QUANTITYt 109 pounds BATCH NO.:

MANUFACTURED BYt IMPACT SENSITIVITY (9 or 50% point)
(Type 1.2 Tools; 2.5 Kg wt; Sandpaper)

NOLi WE Division DATE OF TEST
(II. Hl1') I II

12 68 cm 76 cm

s =0.15 log units 0.12 log units

n=

Remarks

*Made from HNS-IIB Lot 11138
(24 & 25). Material purchased
from Chemtronics (formerly
Northrup Caroliaa, Inc.) in
August 1966.

E 5 d2

4 'ep 19 73



NOLTR 73-132

HNS-II/TEFLON-30P
-' EXPLOSIVE 190/10) _ X NO. 81 Date of Test

TMD 8 ,, " ,. I. -mo. - /67

DENSITY REMRKS
L"JADING (cm/CM3) SENSITIVITY (DBG)
PRESW RE % TMD

(KPSI) ANG. s AVG. $m N

4 1.422 0.0043 79.9 6.217 0.0962 0.0577 21 (i)

lL . Sll 0.0024 t4,9 6.291 0.9517_ 0.0340 20 W

16 1.612 0.0039 90.6 6_§-47 0.4008 0.1782 24 (1)

_2 .6 0.0023 95.3 8.684 01714 0,0848 23 (1)

() Tested at -315*F

4 8 16 32 64
.... - r 1 ... II1i /

__ _ _ _ __-__ _ _ _90

go
10.0 .... 80

8.0 _

20 3......6.. W 010

50 /
33

8.0

40

LOADING PRESSURE£ (KPSI)

* . SMALL SCALE GAP TEST (SSGT) DATA
I r~S- /TEnON- 30 (90/10)

6.e4 Sep 1973

20

5.0... 1 . ,.. % "'t : . :t:\~ X :.;( 2 * <!.x. ; 
.



NOLTR 73-132"

CHEMICAL DATA

EXPLOSIVE NAME: HNS-II*/Teflon-30 (90/10)

X NO.: 581 ID: Z NO., SSGT LOAD ORDER NO.:

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: 9/2/66 LOT NO.:

INITIAL QUANTITY: 109 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE OF TEST
(H. Hellar) I II

1= 68 Cm 76 cm

s -0.12 log units 0.12 log units

Remarks

*Made from HNS-IIB Lot 11138
(24 & 25). Material purchased
frcm Chemtronics (formerly
Northrup Carolina, Inc.) in
August 1966.

)

*E 5e 2

4 Sop 1973



NOLTR 73-132

lHNS- I/TFLON-TC,
EXPLOSIVE I (90/10) X NO. Date of Test
t*O 1T.78 1. D. NO: 1462 2/71

DENSITY .. ... .rm~
LOADING (GM/Cm ) SENSITIVITY (DBG) REMARKS
PRESSURE TMD
(KPSI) AVG. s AVG. g N

16 1.6o. 0.0019 192.1 5.129 0.OC02 0.0003 20 _

3 1.714 0.0023 96.3 6.051 0.0056 0.0034 20

2 1,715 0.00.6 Q 6g 9 _ 6,o98 o-0018 00033.. 20 (1)

(1) Units conditioned at 250OF for 24 hours prior to testing

4 8 16 32 64
8.0 F . -

40

35
7.0

30

...... 
25

- 3
___ _ _ _ - 20

5.0 .0
z z

___ _ _ __15 U

SMALL __10

3.0 " ..

3 5 10 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SSMALL SCALE GAP TEST (SSGT) DATA
HNS-nIITEFiON-T* (90110)

E6al
4 Sep 1073



NOLT'R 73-132

CHEMICAL DATA

EXPLOSIVE NAME: HNS-Il/TEFLON-7C (90/10)

X NO.: ID: 1462 Z NO.: SSGT LOAD ORDER NO.: 1323

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: 2/9/71 -LOT NO.:

INITIAL QUANTITY: 5 kilograms BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (3 or 50% point)
NOL: 233 Division (Type 12 Tools; 2.5 Kg wt; Sandpaper)
Bldg 344 DATE OF TEST
(W. Elban)

cm

S log units

Remarks
*Dry Blend 2/8/71

E~a2 Sop 1973



NOLTR 73-132

H-s IN8 /TFwN-?o TO ftoo Test
EPLO5V,~o/o

LOADING (-4/CM3) SENSITIVI1Y (010)"CISSURS % TMD
(KPSI) AVG. AVG. N

4 1.396 o.o062 a.4 4.495 .. - i (i)

, 1.502 0.0047 84,4 4.7 0,0026 0.001 "

16 1. 25 ,. 0027 ., . . * 0_0030 __.09.2j. _o2,_

S 1,03 0.0026 9 ,.7 . 31 0.0050 0,0033 20

ft - .70L 0,0045 9-,7 5.891 O.0004 0.0003 20

b-4 1.752 0. 00;-4 96. 4 7,011 0. 0040 0.0024 213__

(1) No mixed reaponse zone

9.8416 32 64

50

40

35
7.0- - --

25
6 .0 ..-.....

"-/ 20

5.0

15

4.o ____....

3 020 30 40 50 60 70 flO 90 100
LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (MSGT) DATA

afs-Il/TBmlN-TC, (90/l)

..6bl 4 Se2 1973



CIIEMICAL DATA

EXPLOS V1I NkMEI 1 NXX*/T LO'/' (90/10)0*

x NO, i 757 IDi 1493***S N0. I NST LOAD ORDER NO.t 13H A

SxOU RC 1336

CHEMICAL NAMi

DATZ REC91VUDi 4/16/71 LOT NO. CH 1384

INITIAL QUANTITYi BATCHI NO.i

MANUFACTURED t3Yt IMPACT SENSITXV TY (I or 50% ix-int)
OLI 233 Diviaioii (Typo 12 Toolal 2,5 Kg wtj Sarndpape')HO~ 23 DvleonDATE~ OP TEST

Bldg 615
(C. Misener)***~* £ am

5 w log uniis

Remarks
* HNS-"II - X.D: No. 1478

Dal Mar Lot No. 250-7
N60921-71-C-0152
Teflon duPont 7C
Lot No. 10001

• *Sample taken from 200-pound
mix X No. 757, I.D. No. 1494

****50-pound batches mixed in
55-gallon drum 4 hours
@ 11 R.P.M. The four 50-pound
batches blended together in
109-gallon drum with baffles
8 hours @ 9 R.P.M.

E 6 b 2

4 Sep 1973
., 4V ',



NOL'PR 73-1~32

(KSi A\( AVQ. 0 NiL 4N I i I emIIII Ul

(.) N.blended from tohk a a s )btained from p sed charges mde( ) ,'fom MA-O/ ~r.T )/0 x Nal. 757

4 8 16 ______32 64

9.0 T - 7-1 6o

A~ - LA-

7.0 30

6.o 257. __

I _ _ - -20

5.0 -_ _ _

____ ____ ___ ____15

4.0

3 5 020 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL ;ALE GAP TEST (SSGT) DATA

E6c1

4 Sep 1973



NOUR1 73-132

CHEMICAL i)ATApi

EXPLOSIVE NAMEt N- T ON-7C (90/10)

X NO.: TD: 1541 3 1O.t SSUT LOAD ORDER NO.:1134

SOURCE I

CHEMICAL NAME:
DATE RECEIVED; LOT NO.:

INITIAL UANtITY1 BATCH NO.&

MANUFACTURED B t IbIPACT LE14SITIVITY (z or 50% point)

(Type 12 Tools; 2.5 Kg wt; Sandpaper)
NO,: 233 Division DATE OF TEST

- log units

n

Remarks
Reblehd of machirings from
charges that had been pressed
from ')No. 757. (The charges
had been isostatically pressed
@ 30 KPSI to an approximate
density of 1.68 gm/cc)

E 6 c 2 4 Sep 1973



NOLTR 73-132

Xxosv (NO, 474 Dot of st
__ _ .par_ I .. NO. , 1507 6/71

-' DENSi REMARKS

LOADING ( M/c1) SENSiTIVITY (DMG)
PRESSURE %TMD -
(KPSI) AVG. $ AV" , g Sm N

~ &LQ2Z ~ 7,V' o o 3. -20_______

4

I

4816 32 64

-*.-o-ir---- - - m - y 60

_ _ _ _ _ _ _ _ 
- 50

-
35

20
5 ....

2 5..

32 30 40 50 60 70 8 90 10C

OADING PRESSURE (KPSI)

TABLE SMALL SCALE GAP TEST (SSGT) DATA FOR

4 Sep 1973
EAal



NOLTR 73-132.

CHEMICCAL DATA

EXPLOSIVE NAMEs PBV-~

X NO.: 474 ID: 1507 Z NO.: SSGT LOAD ORDER NO.:

SOURCE: NOS Indian Head, Md.

CHEfMICAL NAME:

DATE RECEIVED: 5./20/71 LOT No.: HOL-SR-95A-63

INITIAL QUAN~TITY: 400 potinds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (Z or 50% poi~t)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)
DAJE OF TEST

.cm

S = log units

Remarks
*Compositior: I{MX/NYIL0N (86/14)

E 7a 2 4 Sep 1973

'Mffi-



NOLTR 7/3-132

SEXPLOWIE PB)XQ-6 (1) X NO. 419 kD of Test

TM _ -_I.D. NO. 437, 438, 441 9/67

DENSITY REMARKS
LOADING (GM/CM3 )  SENSITIVITY (DBG)

C-'. PRESSURE % TMD
(KPSI)s AV_ . N AVG . N

8 1.644 .0046 - 5L192 0.0263 0,0210 20 .......

16 I~ .7.f 0fl35 - 95.58 A.0132 . .0122 2

.JJ1.79'.. 0.09 - .109 0.0103 0,0098 20 ......

(1) Predecessor to PXUN-5.

4 8 16 32 649.0 - - - -, 60

50

8.0
0

8 .35

S. 7.0
-30 3

SD __ _ _ _ _

6.0 -25
z z

_ _ _ _ _ _ _.20 -

50 __ ____ ___ ____15

4.0 - _ _ - -

3 5 10 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
PBXC-6 (1)

E8al
4 Sep 1973



NC)LTR 73-132-

CHEMYCAL DATA

EXPLOSIVE NAME: PBXC-6*

X NO.: 419 ID: 437, Z NO.: 461. StGT LOAD ORDER NO,: 1192
438, 441

SOURCE:

CHEMICAL NAM.E:

DATE RECEIVED.- 2/23/63 LOT NO..:

INITIAL QUANTITY: 600 gram~s BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOTS DATE OF TEST
China Lake, Calif.

I = 38- cm (For 3/16" dia. pellets)

s =0.07 log unitsIn
Remarks

*I.IPBXC..6 Mixed Blend"

Composition: HMX/VITON A (95/5)

I~ a842
4 Sop 1973



li.OLTR 73-13-'

EXPLOSIVE XN. 618 Date of Test
i i TMD I . 905 I.D. NO. 570 1, 0/67

NG I  DENSITYI
LOADING DENSITY SENSITIVITY (OBG) REMARKS

PRESSURE % TMD .... __

(KPSI) Av'G. s AVG. g Sm N

: 4 1.5.1 C.0079 79.3 5.124 .070 o.o05 ! 20

. 0.0037 8.4 5.501 0.0296 0.0203 20

16 1.663 0.0055 E7.6 6 003 o.0034 0.oo3o 20

32 1.758 0.0030 92.3- 6.611 0.0307 0.0249 20

64 1.-!6 o.oo31 96. 7.111. 0.0175 0.0144 20

4 8 16 32 64
T ' T - 70 T

9.0 
60

- .50

cc . 40

353
7.0

zz
E, .25

- 2 -

5.0

14 .0 ........ ,, ,-

3 10 20 30 40 50 60 70 W 90 100

LOADING PRESSURE (KPSI)

SMALL SrALE GAP TEST (SSGT) DATA
(j PBXN- 5

E8bl
4 Sep 1973



* NOLTR 73-132

CHEMICAL DATA

XPLOSIVE~ NAHE4 )N

X NO. : 618 XD: $79 Z NO.: 8SGT LOAD ORDER NO.; 1205

ROURCEt NOTS, China Lake B/L-D-117670
Vouchor No. 7283-9250

CHMCA NPJ(Et

DATE 119CExVED: 10/17/67 LOT NO.: WS 7236-1

INXTIAL QUANTITYi 8230 grams BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
Holston Ordnance Works (Type 12 Tools; 2.5 Kg wt; Sandpaper)
Kizsport, Tenn. DATE OF TEST

cm

a - log units

n

Remarks
*Comnposition:. HMX/VITON A (95/5)

E 8 b 2 4 Sep 1973

'I



!I
NOLTR 73-132

EXPLOSIVE I x NO. f 619 at. of ?t
_______ _____________ DateofTest

TmD 1905 1 ,. NO. /0 167
DENSITYLOADING (OM/CM3)  SENSITIVITY (DOG) REMARKS

PRESSLE %TmD
(Kr AVG. s AVG. 9 Sm N

___ 1.753 0.0051 92.0 6.393 0.0241 0.0247 20_

4 8 16 32 64

40

35

3 .o 25= 6.0 __ _ _ _ _ _ _ _ _ _ _

I _ _ _ ... .......... . ..._ _20 e
z 20

5 .0

15

4 .0 .. ... .

....__ _. - 10

3.0 _--

3 10 20 30 40 50 60 70 80 90 100
LOADING PRESSURE (KPSI)

SMALL SCALE 4 ITST (,sG3) DATA

E8cl 4 Sep 1973



7 V INOLTR 73-132.

CHEMICAL DATA

EXPLOSIVE NAME: PBXN-?

X NO. : 619 ID: 580 Z NO.: SSGt LOAD ORDER ilO.: 1.206

SOURCE: NOTS, China Lake B/L-D-116-76"?0
Voucher No. 7283-9250

CHEMICA NAME:

DATE RECEIVE:1/76 LOT NO.: WS 7272-1

INITIAL QUANTITY: 1 pound BATCH NO.:

IIANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
Holston C',dnance Works (Type 12 Tools; 2..5 Kg wt; Sandpaper)
Kingsport, Tenn. DATE OF TEST

* E Cm.

a= log units

RemarksHMVTO'A (/)
*Comp~osition: M/IC!A (5)

EB8 c 2 48Sep 1973



NQLTR 73-132

EXPLOSIVE X. x NO.,_ 7. Da of-ofat
TA 11.105. O. NO. 120

; ~DENS1tY EAK

LOADING (GM/CMS) SENSITIVITY (0)D
PRESSURE - % TMD --
(KPSI) AVG. s AVG. N

4 1.471 0.0058 77.2 4.818 - - 20 (1)

8 1.557 0.0054 81.7 4.986 0.0077 0.0114 20

_6 1.658 0.012o 87.0 5.241 o.188 0.0205 20

32 1.749 0.0039 91.8 5.528 0.o17I 0.02To 20

64 I.842 o.oo41 96.7 6.127 I.oo861 0.012T 20

I) No mixed response zone

4 1 16 32 64
50

8.0 -

4o

35

a .030 9

za __--___ ____ _o

3 6'- "'_ - 25

zo _____20

15.0 __ _z z : : 1
S 15

4.0

3. o 
1 1 10

10 20 30 40 50 60 708090100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
PBXN-5

E8dl 4 Sep 1973



I * NOLTR 734132

CHEMICAL DATL

RXMLOS IVZ NAM i BN

X NO.': 715 rD: 1120' 2 N0.: SSGT LO-D~ ORDER W. 1282

SOURCE: Part of 2000-pound shipment to
Picatinny Arsenal M'IPR**N60921-0n8261-Q019

CIMT~CAL NAMS:

DATE RECEIVED: 11/26/69 LOT NO-: HOL-951-8

INITIAL QUANTITY: 100 Pounds ZATdH NO.: 5085-,6

MANUFACTURED BY: IMACT SENSITIVITY (I or 50% point)
Holston Ordnance Works (Type 12 Toolsi 2.5 Kgj wt; San~dpaper)
Kingsportt Tenn. DATE OF TEST

Em Cm

a- log units

nm

Remarks

*Compositicn:. HMX/VITON A (95/5)

E 8 d2 4 Sep 1973



NOLTH 73-132

01 WLOSI- J z_ _ NO. - -- of.. .e Test".Tm.._ _ _ . 1.0-__ .o_,. _ J _ _ __,+I

LOAOINO , :,M3 ) SN$ITI\ TV (LIG) .RII,,U YD. . ...
OKSI) AVG. AVG. N N

49. 0.0048 o L 36 O- . 0o.019 20......,_,.___-
S_-.0 __0.Q" 7 4 L .09 0.AN4 -,U-____

8 .- 393 0.0656 '-S9 007 0 024 ' C0164 20

-- .

32 1666. 0. 0 2 2&. .. o ... -0218 0.,_03 __ZQ _ ___

64._ _ .0084 9.0 755b0' 7. 20 (1) __. .. ... 0

1 .00049 A 96.2 15.880 0,106/10 0

(1 aNo mixed reoponse zone

4 8 16 32 64
8.0 .

40

35
7.0000

125

3 .0... . ..

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

PBX 9'407

]E9al 4 Sep 1)73

}3



jOL*R 73-132,

CHEMICAL DATA

SOCLOSVE WRE a PBX 94O'*

X NO,: ID 1467 UONO. SSGT LOAD ORDER NO.: 1334 &
1348

SOURCEe

CHEMICAL NAME: "

DATE RECEIVED: 2/24/71 LOT NO- A-142

INITIAL QUANTITY: BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (Z or 50% point)
(Type 12 Toolsl 2.5 Kq wti Sandpaper)
DATE OF TEST

a- log units

n

Remarks
*RDX Class E/EIxon (94/6)
.Mfd. 26 Jan 71
'bried overnight; 5 Mar 71;
Vacuum @ 506C

0
E 9a 2 4 8ep 1973

:1



NOLTR 73-132

EXPLOSIVE ILXW4-0 X NO. 1,Te,.... -..... ... .. . ... . . . , . .. .... ..61 71
N NSITY i... 

. ..

LOAD (GM/CM3) SENSITIVITY (DOG) MAWS

PRESSURE -- %TMD .........(;(PSI) AVO, AVG. N

64 1.828 0.0033 96.7 6.199 0.0031 0,0025 21

I _ 
__

48.0 832 64

7.0 ,,, _1

7 . 0 3 0

o6.0 25

- 20

4.0

3.0 26
10

3 .. 5 .... To 20 30 40 5,) 60 70 8D 90 1 OD

LOADING PRESSURE (KFi)

SMALL SCALE GAP IEST (SSGT) DATA
LX-04-0

ElOal 
4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: LX-04-0*

X NO.: ID: 1505 . NO.: SSGT LOAD ORDER NO.:

SOURCE: Livermore.

CHem4ICAL NAME:

DATE RECEIVED LOT NO.: 01-SR-583-62

INITIAL QUANTITY: 1/2 pound BATCH NO.: BLEND #1

MANUFACTURED BY: IMPACT SENSITIVITY (3 or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

Holston Ordnance Works DATE OF TEST
Kingsport, Tenn.

, g1= cm

S log units

• n=

iti

~Remarks

*Composition: HMX/VITON (.85/15 )

E 10 a 2

4 Sop 1973

'



NOLTR 73-132

HN6-XI/TE FLO- 30
EXPLOSIVE 1 (95) x NO. Date of Tet
TMD j1_, ___ I.O. NO.. 7/65

LOADING DENSITY SEAiSITIVITY (DOG) REMARKS
PRESSURE (GM/cM) % TMD -
(KPSI) AVG. AVG. g N

4 E1.422 0.0052 60.8 4.495 0.0213 0,0170 18 ........

8 1,524 0.0034 86.6 4.741 0.0162 0.0290 18

16 1.622 0.0049 92,1 5.357 0.0060 0.02-68. 18

32 1.69 027 g6.5 I.33L 0ia 0L1 I_ _ _

4 8 16 3264
9. - 60

. ._ -- 50

8.00 --

25
S6.0 _______

z

9 __ __ ___ __ _ __ ___20

11

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST MSST) C;ATA
HNS-II/TEE'LON-30 (95/5)

Ela 44 Sep 1973



I • NOLTR 73-132

-CEMICAL 1)ATA

EXPLOSIVE NAME: mNS-II/TEFLON- I , ,

X NO.: 533 ID: Z NO.: SSGT LOAD ORDER NO.: 1077

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: 6/25/65 LOT NO.:

INITIAL QUANTITY: 1/2 pound BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
NOL: WE Division (Type 12 Tools; 2.5 Kg wt; Sandpaper)

DATE OF TEST 7/6/65

'~1 1-7
7 cm

s -0.23 log units

n m

Remarks
Used HNS-II X528

i

E 11.a 2
4 Sep 1973

S- tf:&!~Pd .~!.4lq,~t, ,,j~A>C- ~~S ~



NOLTR 73-132

() EXPLOSIVE ICMi C-3 X NO. _____ e of Test
TMD I.D. NO, - 4/65DENSITY REMARKS

LOADING I M/CM3) SENSITIVITY (D8G) REMARKS
PRESSUL-P (GM % TMD ....... _...(KPSI) AVG. s AVG. g $m N

-4 1.612 0.0296 - 7.510 0.1874 0.0925 23

4 8 16 32 64.."11.0 , 1T "

--- I 100

0.0 90
80

70
,9.0 60

.o_505
0 8.0z z

7.0 
30

25

10 2 11 .1 __ _ 20S 5a 20 30 40 50 60 70 80 90 100
LOADING PRESSURE (KPSI)

( I SMALL SCALE GAP TEST (SSGT) DATA
COMP 0- 3

Fla 4 Sep 1973



NOLTR 73-132..

a CHEMICAL DATA

EXPLOSIVE NAME: COMP. C- 3*

X NO.: ID: Z NO.: SSGT LOAD ORDER NO.: 1027

SOURCE:

CHEMICAL NANE:

DATE RECEIV=- ; LOT NO.:

INITIAL QUANTITY: BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)
DATE OF TEST

5.- cm

m - log uits

i n

Remarks
*Cuutp6;iti on: RD ------- 77%

Tetryl---- 3%
TNT ------- 4%
DNT ------- 10%
MNT ------- 5%
NC -------- 1%

F a 2 4 Sep 1973



NOLTR 73-132

~{EXPLOSIVE COMP C-4 X NO. 524 Date of Tost
_________ I0.N. -4/65

DENSITY jREMARKS
LOADING (GM/CM 3) TDScNSITIVITY (OBG)
PRESSURE I________________ ___________________

(KPSI) AVG. sAVG. S, N

4 1.643 0.0044 - 8.508 0.02'/8 0.0196 73

816 32 6416
12.0 

.- 140

11.0 _ __ _ _ _ _ _ _ _120

____ __ -- 100

10.0 -90---

vi-80
70 a

z0 9.0 - 60 z

50
8.0

__.0_ 40

35
7.0 - _ _ _ _ _ _ _ _

30

3 5 to 20 30 40 50 60 70 8090100

LOADW~G P'.ESFURE (KPSI)

SMALL SCALE GAP TEST (SSGT) OaTA
COMP C-4

F2aJ. 4 Sep 1973



I NOLTR 73-132

C'l1MICAL DATA

EXPLOSIVE NAME: COMP C-4 *

X NO.: 524 ID Z NO.: SSGT LOAD ORDER NO.: 1028

SOURgCE

CHEMICAL NAME:

DATE RECEIVED: LOT NO.:

XNITIAL QUANTITY: BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (Z or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)
DATE OF TEST

s log uni.ts

Remarks
*Composition. RDX/Inert Plasticizer (91/9)

4 S 1

4 Sep 1973

I



NOLTR 73-132

EXPLOSIVE TW MT Y NO. 1 563 Dat of ?eat
TMO ,. D.NO. 766

DENSITY EAKLOADING !GM/CM3 ) SENSITIVITY (DBG)
PRESSURE -- % TMD
(KFSI) AVG. AVG. g Sm N

2.. < (e.003 27,: 3.042 - .- 2 (i) ..

jcg0r l9 P7 -____ _____ ,___

__16 1 o.6nS o46 94. I 4.2.93 0.0,30 0.0306 2-
_

2.76 0023 99.2 5.49 o.oo6 o.oo22

() mi nlxed resn ohs- zone

4 8 16 32 64

! ~'T.o1 •5

(-.o 5

4. -- - -. _ __ _ °-
20

- ___ ____ _ _ __ __1

Z z

' 2.0 r

3 5 10 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
- aeTNETB

.F~al4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: TNETB

X NU.: 563 ID: Z NO.: SSGT LOAD ORDER NO.:

SOURCE: Yorktown
BOSO 166218

CHEMICAL NAME: Trinitroethyl-Trinitr6butyrate

DATE RECEIVED: 2/20/56 LO' NO.: 86-107-86

INITIAL QUANTITY: BATCH NO.: Al No. 801 889

MANUFACTURED BY: IMPACT SENSITIVITY (i or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

Naugutuck Chemical DATE OF TEST
Naugutuck, Conn.
NC 84 - 18 CM
PB 94, 99, 93, 93

s = log units

Remarks

F 3 a 2

4 Sop 1973



NOLTR 73-132

EXPLOSIVE -?I3I X NO. 579 .st of T't
TMO I 1.0. NO. - W"
DENSITY REMARKS

LCADING (GM/CM3) SENSITIVITY (DOG) AKS
PRESSURE % TMD
(KPSl) AVG. $ AVG. 9 sm N

~~ -1 14.622 -a i..____1' '. 4

8 I . .36 -..0.--. , _.... __.6 __ - - -_____ _ _____ __3 ....... ______.___

(1) No mixed response zone

8.0 -4~ 8 16 32 64

7 .0 ......V _30

I .25~ 6.0 1 _ _ _ _2

- 20

HZo0 5.0 ...
Z. Z

4.0

1.0

3 5 10 20 30 4O 50 60 70 8 90100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

4 1NEDV
F4al



NOLTR 73-132

CREMICAL DATA

EXPLOSIVE NAME: TNEDV

X NO.: 579 ID: Z NO.: SSGT LOAD ORDER NO.%

SOURCE:

CHEMICAL NAME: 2,2,2-Trinitroethyl-4i4-diuitrovalerate
NOL Notebook

DATE RECEIVED: 8/18/66 LOT NO.: 96-7696-pg 8

INITIAL QUANTITY: 500 grams BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (A or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WO Division DATE OF TEST
Bidg 310
(Dr. K. Shipp) -= cm

s log units
rr

Remarks

I0

F 4 a2

I 4 Sep I173



NOLTR 73-132

EXPLOSIVE X1) xNO. NMI! '0' ust st
TMD 1. D. NO 96
DENSITY" REMAVRY O KS,

LOADING I CM3) SENSITIVITY (0G)
PRESSURE U.M % TMD
(KPSI) AVG. AVG. 9 Sm N

8 1.24 0. ,' - 4.331 0,0470 0.0179 l2 t

8 . 4.376 0.0013 0.0012 so ()

32 1.570 0.0148 - 3.080 0.0422 0.0276 20

I!
(1) lhimultrobtphowl
(2) Dre of test - 2/65

8 ,6 32 64
40

I I 35
7 .0 3 0

25
6.0:

_____ __ -. _____ ____20

5.0 1.

7.'

4 .). .

8
3,o1 20 30 40 50 60 7 8D90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

0HNB

F~al
!* 4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: HNB*

X NO.: 501 ID: Z NO.: 575 SSGT LOAD ORDER NO.: 1010 &
1188

SOURCE:

CHEMICAL NAME: Hexanitrobiphenyl
NOL Notebook

DATE RECEIVED: 9/1/64 -LOT NO.: 96-7310-pg 24-1

INITIAL QUANTITY: BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I ur 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WO Division DATE OF TEST
Bldg 310
(Dr. J. Dacons) E = 67 cm

s =0.27 log units

a 85 cm
Remarks

s =0.12 log units*' ecrystallized

A = 56 cm

s =0.12 log units

a = 85 cm
s =0.28 log units

F 5 a2
4 Sop 1973



NOLTR 73-132

EXPLOSIVEI , i. ), NO. - bte of Ta
TMD J..NO. 1. 6/61

.OADING (M/CM3)I" SENSITIVITY (06a) EMRKS
PRESSURE %6 TMD ...
'KPSl) AV , s AVG. g lN

4 1.550 0.0059 82.9 4.030 0.0155 0.0167 20

8 1.634 0.0061 87. 4' .257 0.0787 0.0496 18

16 1.724 0,0038 -9?t. ',737 - - 18 (2)

32 1. 798 0,001,6 96.2 ?... -A2 3 3.0340 0.0054 17

64 .8 46. 0.0030 198°,.. 6.. -1(4__- -- ,' 2
FJ

(1) EPM-2 Is an IM zalogue of +H-6
(2) No tixed response zone

4 8 16 32 64

40

35
7.0.. . .

30

6.0

3- 20

4. 0 ...

0J . . . . ' 10

LOADING PRESSURE (KP$I)

C(SMALL SCALE GAP TEST (SSGT) DATA
ErM- 2 ,[1)

r'a 4 Sep 1973



EXPLOS IVE NAME: EPM-2

X NO.'S ID: Z NO.: SSGT LOAD ORDER NO.:

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: LOT NO.:

INITIAL QUANTITY: BATCH NO.:

MANUFACTURED BY: IMPACT SENSIPIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)
DATE OF TEST

cm

5- log units

Remarks
(1) EPM-2 is an HMX analogue of CH-6

4 Se'p 1973



NOLTR 73-132

EXPLOSIVE RDX/CA-ST (99.4/0.6) X NO. 348 Date of Test
TMD . 802 I.-D. NO. - 4/62

DENSITY SNIIIYDB REMA"K5
LOADING (GM/CM 3 ) SENSITIVITY (DIG)
PRESSURE % TMD___
(KPSI) AVG. s AVG. g $m N

4 1.439 0.0070 79.9 3.374 0.0774 0.0450 20

8 1.513 0.0062 84.0 3.399 0.0315 0.0222 .20

16 1.611 0.0059 89.4 3.901 0.0472 0.0293 20

32 1.699 0,0050 94.i 4.941 0.0913 0.0615 20

I6 1,763 0.0084 97.8 6.340 0.043 .Q520 _20 ..........

4 8 16 32 64

50
8.0 ,-

"_ _40

35
7.0

.1 0___ ____ ___ __ _ _ _ _30

3 253

2 6.0 - -

zo__ _ __ -20z

.0

4.0

3.03 5 10 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
RDX/CA-.ST (99.4/0.6)

Glal
4 Sep 1973



NOLTR 73-132.

CHEMICAL DATA

EXPLOSIVE NAME: RDX/Calcium Stearatle (99.4/0.6)

X NO.,: 348 ID: Z NO.: SSGT LOAD ORDER No,,: 790

SOURCE:-

2 J CHEMICAL NAME:

DATE RECEIVED: 8/30/61 LOT NO.: HOL-SR--114-60

INITIAL QUANTITY: 1 pound* BATCH NO.: 86361

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2 .3 Kg wt; Sandpaper)Holston Ordnance Works DATE OF TEST

Kingsport, Tenn.

S ~log units

Remarks

*Approxipnately. 100 pounds,
manufactured for MOL Corona.
140L-WO received 1 pound for
calibration. Specified
Calcium Stearate content
was 0.7% analysis for %
Calcium Stearate was
0.59 + 0.05.

4 Sep 1973



NOLTR 73-132

EXPLOSIVE IRI)X/I"AmST (q .3.7) XNO. I 3O Dae of Test
TMD - 4I..NO - 4/60

LOADING DENSITY SENSITIVITY (DBG) REMARKSLAIG (GM/CM3)SNSTVT DG

PRESSURE % T_D
(KPSI) AVG. s AVG. g sm N

10 1.588 0.0055 4.066 0.0211 0.0123 46 1

15 1.708 0.0051 - 5. 16 0.0387 .016 46

4 8 16 32 64

8.0
¢ ': , , ,- 4 0

35
7 o - .. 0 ~30

3 -25
:: 6.0 .:E

_-_ __20 0
0 z

/-15

4.0

3.0 .0
3 5 10 20 30 4. 50 60 70 80 90 100

LOADING PRESSURE 1KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

RDX/CA-IT, (99.3/0.7)

jGlbl 4 Sep 1973



NOLTR 73-132.

CHlEMICAL DATA

EXPLOSIVE NAME: RDX/Calcium Stearate (99.3/0.7)

X NO.': 302 ID: Z NO.: 280 SSGT LOAD ORDER NO.:

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: LOT NO.:

INITIAL QUANTITY: 10 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (t or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE OF TEST
Bldg 318
(Reynolds) :% cm

S= log units

n=

Remarks

b24 Sep 1973



NOLTR 73-132

,_ EXPLOSIVE RDX!CA-ST (99.2/0.8) XNC. 349 Date of Test
TMD 1.799 I.D.NO. - 4/62

DENSITY REMARKS
LOADING (GM/CM3) SENSITIVITY (DBG)
PRESSURE % TMD
(KPSI) AVG. s AVG. g Sm N

4 1.442 0.0022 80.3 3.501 0.0299 0.0232 20

8 1.513 0.0041 84.1. 3,576 0.0328 0.0245 20

16 1.598 0.0026 88.8 3.995 0.0325 0.0234 20

32 1.701 0.0050 94.5 4.844 0.0305 0.0222 20

64 1.767 0.054 98.2 6.424 0.0637 0.0384 20 ......

4 16 32 64

. .. ., -T 50

8.0
40

35
7.0 30~30

3__"-5_0 - 25 3
6.0

.0 _0_6 9 200zz

___OA IGRSSR (KASI

5.0

_ _ _ _ _ _ _ _ _ ~- 15

4.0 - - - - -

3.0 __ _1_

3 5 10 20 30 40 50 60 70 8090100

LOADING PRLSSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
RDX/CA-ST (99.2/0.8)

Glcl 4 Sep 1973



i 1EM . ' L DATA

No t 3ll, Z NO. SSGT LOAD O1D12i NO,

/ ~ ~ O NO . HC ii1t1Z5-60 1.'v

MA~4'I'A~' IAl -t' SE.NSIT'VITY (.1 cor S0 pll nL

Il :' ol III~t w.'b) ~ (T P 12 T o s ,) q w , s idsp r

DAT) O

AI I, A oV



NOLTR 73-132

~~A NO. 2l.Dat* of ?est
4'TMD *I.0NO ___ __19

o DENSITY
LOADING (GM/CM 3) SENSITIVIrY (0P ) REMARKS[ PRESSURE % TMD
(KP il. AVG. AVG. _ Sm N

(1 ate (f rest 4/60

4 16 32 64

-. __ -- t ....... R B.
" 211W --

| ' I ..-- .. .

; I11 ,1 4 C0 0 i[11190|0

[ LOADING P),WSSURI: (KP$1

~~~SMALL SCALt GAP TEST (,S3T) D.)MIA

4 !)

7.. 31

,)



NOLTR 73-132

CHEMIC.L DATA

EXPLOSIVE NAME: RDX/CalciumStearate (98.f11)

X NO.: 208 ID: Z NO.: SSGT tOAD ORDER NO.:

SOURCE: See Note (1)

CHEMICAL NAME:

DATE RECEIVED: 9/7/55 LOT NO.:

INITIAL QUANTITY: 10 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE OF TEST
Bldg 318
(Canter, Reynolds) cm

s log units

Remarks

(1) RDX X NO. 189 "Chemo.cal Precipitation Method. For
additional information r-efer to sample preparation book
Bldg 312* (sic) pg. 78."

*Probably it should be Bldg 318, not Bldg 312

4

G; i. d 2

4 Sep 1973



NOLTR 73-132

Ex S.Vw X/cA-ST (98.3/1. 7) X No. I 350 Date of T st:
1.8 h.OVM_____ 4/62

LOADING DENSITY) SENSITIVITY (DIG) REWMRK
PRESSURE *- --/c3 % TMD
(KPSI) AVG. AVG. 9 N

4 1.40 0.0089 81.1 3.882 0.0232 0.0174 20

8 1.531 0.0099 85.7 3.950 0.1010 0.0562 20
16 1.621 0.0093 90.7 4.475 0.1038 0.0583 20

32 1.708 0.0053 95.5 5.473 0.0279 0.0219 20

64 1.760 0.0039 98.4 6.526 0.0576 0.0384 20

4 8 16 32 64

4 - 40

35
7.0 30

-_ __ _- '.--.-i- 25

5.0 U.---..

15

_ _ _ _ _ -....... _ - . - , -.--e~ooolo

3.0
10 20 30 40 50 60 70 W 90 IC1

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TFS" (SSGT) DATA
rfX/CA-ST (98.3/1.7)

Gll 4 ep 1973



NOLTR 73-13

CHEMICAL DATA

EXPLOSIVE NXUI" t RDX/Caicium Stearate (08.3/1. 7 )

X NO.: 350 ID" Z NO.1 SSGT LOAD ORDER NO.:

SOURCE :

CHEMICAL NAME:

DATE RECEIVED: 8/30/61, LOT NO.:

INITIAL QUANtITY: B DATCI NO.: 86-369-3

A NUFACTUIED BY: IMPACT SENSITTVITY (I or 50% point)
(Type 12 Tools; 2.5 Kq wt; Sandpaper)

Holston Ordnance Works DATE 4F TEST
Kingsport, Tenn.

s log units

n

Remarks

* *Approximately 100 pounds,
manufactured for NOL Corona.
NOL-WO received 1 pound for
calibration. Specified
Calcium Stearate contentwas 2.0%. Analysis for %
Calcium Stearate was
1.65 + 0.06.

G 1 e 2



NOLTR 73-132

$1f
ExP0o ! - (98/2) X NO. Oa* of T et

L0ADIN~ DENSITY
LOADINO (GM/CM3) SENSITIVITY (DIG) REMAAKS
PRESSURE- %TMD
(KP$I) AVG. AVG. m N

o, 1., .028 - .46,59 0.0424 0.017, 4,6

a4,25 i.0o_o o47 0.2229 .o717 45

lii - -_-
(1) Dot of Tet - 5/60

4 8 16 32 64

"-'l -- 50
8 .0 _ _.. ....

40
.35

65.0 --

"- 5.0 ...

3.0 . .... . . .. .

3 5 10 20 3 40 50 6070809010

LOADING PRESSURe. (KPS!)

• ( .DXA ..ST. (93/2-)
G6f.

4 Sep 19



IP CHEMICAL DATA

EXPLOSIVE NAME: RDX/Calcium Stearate (98.0/2.0)

X NO.: 215 ID: Z NO.: SSGT LOAD ORDER NO.:

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: LOT NO.:

INITIAL QUANTITY: BATCH NO.:

MANUFACTURED BY: !MPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)
DATE OF TEST

H cm
S = 16g units

n

Remarks

.'

4 Sep 19'73



NOLTR 73-132

EXPLOSI X NO. Oate of Test
TMD -12/59I DENSITY"

LOADING (GM/CM3 ) SENSITIVIIY (D 3) REMARKS
PRESSURE G TMD
(KPSI) AVG. s NVG. N

10 1.603 0.0031 - .03 0o0661 0.0237 46...... -o 1. 688 o9.QD - 5.e 0 3.2 0.0588 46 ('1)

(1) Date of Test - 5/60

. 0 __4 8 16 32 64

~ 60

S508.0i_

7 7,0

5 020 3 ,4( 50 0 7080 0 3

5.2

I ___A_____A _ GAIET(SG)DT

" 6o I _ _ _ _ _ _ _ _ _

U. 20 S"

5.0- --

- - ~ ____ -- ,_ ___15

4.o. ___-__ _ _

3 5 10 20 30 40 50 60 708090 100
LOADING PR~zPURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
tROX/OA-ST, (98/2)

Gig].4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: RDX/Calcium Stearate (98.0/2.0)

X NO.: 281 ID: Z NO.: 283 SSGT LOAD ORDER NO..:

SOURCE: See Note (1)

CHEMICAL NAME: t

DATE RECEIVED: 8/26/58 LOT NO.:

INITIAL QTIANTITY: 4 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I oi 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE OF TEST
Bldg 318

S = log unitr

Remarks

(1) RDX X NO. 189 "Chemical Precipitation Method. Foi
additional information refer to sample preparatio. book
Bldg 312* (sic) pg. 78."

*Probably it should be Bldg 318, not Bldg 312.

4 Sep 1973
ii/



NOLTR 73-132

EXPLOSIVE I RDX/CA-ST (97.5/2.5) X NO. 353 Date of Test
TMD 1. 777 I. D. NO. ,j - 4/62

A ING DENS!TY
' OADING (GM/CM 3) SEt SITIVITY (DBG) REMARKSii IR $SURE % TMD

(KPS,) AVG. s AVG. g Sm N

8 1.540 0.0087 86.7 14.359 20

1.468 0.0079 8.6 4.64,2 0.0.538 0.0338 20_ ____ _ __ _ _ _

16 1.639 0.0105 92.2 4.510 __ Qg40A 0J.2 2o _________

(1) No mixed :esponse zona.

4 8

4 8 16 32 64
,------ "- .50

7 .0 . .. ..

4035! 7.0

j-30 R"

-J .0R _ 25 3",-, = 6.0

5 .0 - 20

15

1 5 1 20 30 40 50 60 70 10 9 100

LOADIN,_, PRESSURE (K31)

SMALL SCALE GAP TEST (SSGTi DATA
SRX/CA-ST (97.5/2.5)

Glhl 4 Sep 1973
IFh



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: RDX/Calcium Stearate (97.5/2.5)

X NO.: 333 ID: Z NO.: SSGT LOAD ORDER NO.: 793

SOURCE:

CHEM4ICAL NAME:

DATE RECEIVED: S/30/61 LOT NO.:

INITIAL QUANTITY:.- BATCH NO.: 86-369-45

MANUFACTURED BY: -MPAr-T SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5-Kg wt; Sandpaper)

Holston Ordnance Works DATE OF TEST
K~ingsport, Tenn.

cm

S = log units

Remarks
*Approximately.200 pounds,.
made in two 100-pound batches
blended together; manufactured
for NOL Coronia. NOL-WO received
1 pound for calibration. Specified
Calcium Stearate content was 2.*8%.
Analysis for %Calcium Steardte was
1.65 + 0.06.

4Sep 1973



NOLTR 73-132

, XPLOSIVE J RTJC-. (97.2/2.8) X NO. ,,,,Date of TeatTMD 1 - I.D. NO. 10/59

DENSITY REMARKS
LOADING (GM/CM 3) SENSITIVITY (DBG)
PRESSURE % TMD -.

(KPSI) AVG. s AVG. g Sm N

10.0 1.614 0.0050 - 5.136 0.0257 0. 01A4 15

17.Z 1,689 ' .00R7 - . 0.1492 0.0421 46 .. )

(1) Date of Test - 5/60

4 8 16 32 649. ( I1

40

7. 

30_333

25 Lr
6.0 0#

IL20

15

4.

3 5 10 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

RDX/CA-ST, (97.2/2.8)

Glil 4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: RDX/Calcium Stearate (97.2/2.8)

X NO.: 209 ID: Z NO.: SSGT LOAD ORDER NO.:

SOURCE: See Note (1)

CHEMICAL NAME: a

DATE RECEIVED: 9/6/55 LOT NO.:

INITIAL QUANTITY: 10 pounds BATCH NO.:

1MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

HOL: WE Division DATE OF TEST
Bldg 318
(Canter, Reynolds) cm

S log units

n

Remarks

(1) RT)X X NO. 189 "Chemical Precipitation Method. For
a Jditional information refer to ;Wrple preparaticn book
Bldg 312* (sic) pg. 78."

*Probibly it should be Bldg 318, not Bldg 312.

G 
Se2~4 Sep 1973



NOLTR 73-132

EXPLOSIVE IRDX/CA-ST. (97. 2/2. 8 X NO. 282 4,tl of T&.t
TMD .I..NO. - 12159
...DENSITY..... .

LOADING GM/CM 3)  SENSITIVITY (DBG) 'EMARKS
PRESSURE (G/C % TMD .....

(KPSI) AVG. AVG. I Sm N

10 1.601 0.0064 - 5.244 0.0240 0.0110 46

19 1.680 0.0048 5,541 0.1008 0.0339 42

4 8 16 32 64
('r)

,, 1 50

"40

.35<

7.o
.- 03

.25
o 6., r

' ' , , "2

J. 0

-I15

4. --

3 5 10 20 30 40 50 60 70 8090 1(4)

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
RDx/CA-Sr, (97. 2/2.F)

Gle 1
4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAbIE: RDX Calcium Stearate (97.2/2.8)

X NO.: 282 ID: Z NO.: SSGT LOAD ORDER NO.:

SOURCE: uze Note (i)

CHEMICAL NAME:

DATE RECEIVED: 8/26/59 LOT NO.:

INITIAL QUANTITY: 4 pounds BATCH NO.:

WL,,NUFACTURED BY: IMPACT SENSITIVITY (I cr 50% point)
(Type 12 Llools; 2.5 Kg wt; Sandpaper)

NOL: WE Djvi.ion DATE OF TEST
Bldg 318

cm

S log units

n=

Remarkz

(l) RDX X NO. 189 "Chemical. Precipitation Method. For
aaditional information refer to sample preparation book
Bldg 312* (sic) pg. 78."

*Probably it -;hould be Bldg 318, not Bldg 312.

4 Sep 1973



.OLTR 73-112

EXPLOSIVE RDX/CA-ST (96.7/3.3) XNO. ]__354 Date of Test
TM 3.767 I. D, NO.] - 4/62

DENSITY REMARKS
LOADING (GM/CM3 ) SENSITIVITY (DBG)
PRESSURE % TMD
(KPSI) AVG. s AVG, g Sm N

4 1.482 0.0045 C3.8 4.538 0.0849 ,0.0497 20

8 1.562 0.01.06 88.4 4.558 0.0423 0.0287 20

16 1.653 0.0038 93.5 4.901 - - 20 (1)

32 1.716 0.0020 97,1 5.963 - - 20 (1)

6': 1.742 0.0034 98.6 6.817 0.0338 0.0256 20

(1) No mixed response zone.

4 8 16 32 64

1 50

8 .0 - L
35

7.0
_ _3

6.0 D_

.__20o
z z

3.0 
10

3_5_ 10 2
r  30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

.,,,:ALL S;ALE 0, ,ST r DATA
RDX/CA-ST (96.7/3. 3)

Glkl
4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: RDX/Calcium Streaate (96.7/3.3)

X NO.: 354 tD: Z NO.: SSGT LOAD ORDEr NO: 794

SOURCE:

CHEMICA L NAME:

DATE RECEIVED: 8/30/61 LOT NO.:

INITIAL QUANTITY: * BATCH NO.: 96.-369-6/7

PMANUFAC'iURED 6Y: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg w"; Sandpaper)

Holston Ordnance Works DATE OF TEST
Kingsport, Tenn.

= cm

s log units

n=

Remarks
*Approximately- 200 pounds, made

in two 100-pound sub-batches blended
together; manufactured for NOL
Corona. NOL-WO received 1 pound
for ualibration. Specified
Calcium Stearate content was
4.0%. Analysis for % Calcium
Stearate was 3.34 + 0.14.

G i k 2
4 Sep 1973



NOLTR 73-132

EXPLOSIVE l, CA., (9614, X NO. an.. ato of Test
TMD 1. D. NO. - 10/59

DENSITY SENSITIVITY (DBG) REMARKSLOADING (GM/CM 3 ) SNIMTY(B
PRESSURE -N'% TMD.
(KPSI) AVG. AVG. 9 I N

0 .. 619 0. 0053 - 5 251 0.0 0.19.. _055

16.3 1,6790 23 - 494 0121 - 6 (1)

(1) Date of Test - 7160

4 8 16 32 64 6

-35
7. _

30

25

3 t I_ _ 30 . o 70 0 0 9 0 IC

LOADIAG PRESSURE %KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

RDX/CA-ST, (96,'4)

GI12
4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: kDX/Calcirm S-earate (96.0/4.0)

X NO.: 210 ID: Z NO.: SSGT LOAD ORDER NO.:

SOURCE: Sec ANtec (1)

CHEMICAL NAME: a

DATE RECEIVED: 9/7/55 LOT NO.:

INITIAL QUANTITY: 13 pcnds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (k or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division LATE OF TEST
Bldg 318
(Canter, Reynolds) A = CM

S = log units

Remarks

(1) RDX X NO. 189 "Chcmical Precipitation Method. For
additional information refer to sample preparation book
Bldg 312* (sic) pg. 78."

*Probably it should be Bldg 318, not Bldg 312.

G 1 2 4 Sep 1973



NOLTR 7.3-132

EXPLOSIVE it.-XZT ( 6/4) X NO. 1283 Date of Test

Tm_ 1.. .. D. NO. 12/59

DENSITY R AK

LOADING (GM/CM3 ) SENSITIVITY (DBG) -FMARKS

PRESSURE % TMD
(KPSi AVt-, S AVG. g I N

10 1.6o8 o.0026 - 5.469 o.o32 0.0287 . 6

___,___o/o4- L 5.491 oQ.0o~200 46 (1

(1) Date of test - 7/60

4 816 32 64

-- .J .
5

- b 0___- - ~ - 4.-
35

3 0 ... .... 0 ...

~25

z z

5.0 ...

3 5 10 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

x/WCA- ., (96/4)

Glml
4 Sep 1973



NOL TR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: RDX/Calcium Stearate (96.0/4.0)

X NO.: 283 ID: Z NO.: 285 SSGT YCAD ORDER NO.:

SOURCE :

CHEMICAL NAME:

DATE RECEIVED: 8/26/58 LOT NO.:

INITIAL QUANTITY: 5 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY ( or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE OF TEST
Bldg 318

1= cm

S = log units

Remarks

G I flI

4 Sep 1973



NOLTR 73-132

EXPLOSIVE I RDX/CA-ST (95.0/5.0) x NO. 358 Date -f Test
TMD L.7,45 ,.o. NO. _ /6

DENSITY 
REMARKS

LOADING (GM/CM
3)  SENSITIVITY (DBG)

PRESSURE - % TMI)

(KPSI) AVG. S AVG. g sm N

4 1.487 0.0076 85.2 4.584 0.0391 0.0280 20

8 1.566 u.0052 89.7 4.662 0.0693 0.0426 20

16 1.652 0.0028 94.6 5.103 0.0286 0.0232 20

32 11.701 0.0017 7.5 6.087 0.0457 0.0327 20

64 1.727 0.0054 99.0 6.981 0.1467 0.0792 20

4 8 16 32 64

8. c .... .. ____ ___. . ....___ __

140

& 30

6. 25 3
~6.0-....

___ ____20

4. 
15

310 20 3 4 50 6070 e90100

LOADING PRESSURE (KPSI)

SMALL SCALE CAP TEST (SSGT) D)ATA
RDX/CA.-ST (95.0/5.0)

4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: RDX/Calcium Stearate (95.0/5.0)

X NO.: 358 ID: Z NO.: SSGT LOAD ORDER NO.: 795

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: 8/31/61 132 NO.:

INITIAL QUANTITY: : CATCH NO.: 86-369-8/9/10

MANUIACTURED BY. IMPACT SENSITIVITY (Z or 50% point)
(Type 12 Tools; 2.5 Kg we; Sandpaper)

Holston Ordnance Works DATE OF TEST
Klngsport, Tenn.

= cm

s = log units

n=

Remarks

*Approximately 300 pounds,

made in three 100-pound sub-batches
blended together; manufactured for
NOL Corona. 14OL-WO received
1 pound for calibration.
Specified Calcium Stearate content
was 5.6%. Analysis for % Calcium
Stearate '-,as 4.99 + 0.28.

G 1 n 2
4 Sep 1973



NOLTR 73-132

EXPLOIVE UDX/CA--ST, (94.4/5.6) X NO. 211 Date Of Test
.TMD 1.0.No. / 10/54
LENEITY

LOADING (GM/CM31 SENSITIVITY (DBG) REMARKS

PRESSURE , - % TMD - -

(K PSI) AVG. S AVC, sm  N

10.0 1.622 0.0040 5. 574 0.0210 0.0112 26 J

_ ,3. i,6 -6... 5.631 0..34 0. 01 39 46 ( __"

( Date of test 9160

9.0 48 16 32 64

_____ - -. 50

40

_ __ _ _ _- 35

3 730
25

o 6.o 0-
Z z

_ _ _- ~ _ ___ - ~ . - -. 20

4,0 -_ _ __

3 5 10 20 30 40 50 60 70 80 90 100

LOADING PRESSURf (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
RDX/CA-ST, (94.4/5.6)

Glol 4 Sep 1973



NOLTR 73-132

ClIEMICiL DATA

EXPLOSIVE NAME: RDX/Calcium Stearate (94.4./5.6)

X NO.: 211 ID: Z NO.: SSGT LOAD ORDER NO.:

SOUPCE: See Note (1)

CHEMICAL NA.ME:

DATE RECEIVED: 9/7/55 LOT NO.:

INITIAL QUANTITY: 10 poi xdc BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE OF TEST
Bldg 318
(Canter, Reynolds) = cm

s log units

n -

Remarks

1) KDX X '10. 189 "2hemical Prccipitation Methods;. For
additliondil ii1ormation re cr to sLample preparation hook
Bldg 312" (sic) pg. 78."

*Probably it sho .id be bldg 318, not Bldig 312.

4 Sep 1973



NOLTR 73-132

EXPLOSIVE IRDX/CA-ST f93.9/6.1) X NO. 362 Date of Test
TMD - 4/62
DENSITY SN IIIY(B-)- EA K

LOADING (GM/CM3) S.'SITIVI1Y (DBG) REMARKS
PRESSURE % TMD
(KPSI) AVG. S AVG. 9 sm N

4 1.502 0.0076 86.' 5.311 0.1830 0.098: 20

8 1.568 0.0078190.5 5.096 0.0631 0.0419 20

16 1.649 0.0043195.1 5.704 0.0162 0.0146 20

32 1.685 0.0023 97.2 6.374 0.3609 0.1730 20

64 1.701 0.0037 98.2 7.177 0.1167 0.0647 20

__ __ _ .. ....__ I .... _ __ __ _ _ _ _

4 8 16 32

_... -.. . -

3 , - I ] ,

.

___ ~ . - + - 7) 20

5 I0 20 30 40 50 60 70 60 90 100

LOADING PRESSURE (KPSI)

SMALL SCAL- GAP TEST (SSGT) DATA

RDX/CA-ST (93.9/6.1)

pl 4 Sep 1973



NO.'TR 73-132

CHEMIC.L DATA

EXPLOSIVE NA'UME: _D>_/CalciuL1 SLedrate (93.9/6.1)

X NO.: :1t2 1D: Z NO.: SSGT LOAD ORDER NO.. 796

SOU RCE.

CHM0ICAL NNME"

ZIATE RECEI2VFD: 8/31/ LOT NO.:

INYTIAL QUANT T TY' * BATCH NG.: 86/369-11/12/13

MAN'-'AC~Lr,,D BY: IMPACT SENSITIVITY (I or 50% point)
Type 12 Tools; 2.5 Kq wt; Sandpaper)

I I t .fl l,' 0 ,Uvks, DATE OF TEST

cm

S - log units

Pema r):

' t.pr<,×;i30tei't J0 U nd , made
thu'_ I 0--yound Su L-batL hs

L' Itilde*i {ogether ; .ndirufactud'ed

for' NCL Cozoni, NOL,-WO recei- ed
Spowu:d for, calibration.
>, i-cified (alcium Stearate content
w "A!" . 9 , Analvsis ior % Cal.cium
teiJratu was 6.07 + 0.09.

VP

4 Sep 1973



NOLTR 73-132

EXPLOSIVE RRX/CA-ST (92/8) X NO. 212 Vts of Teat
TM"... I ,, NO. - 10/59

DENSITY REMARKS
LOADING (GM/CM3) SENSITIVITY (DIG)
PRESSURE % Imu
(KPSI) AVG. AV0,. g Sm N

10. I.6i. O.0034 - 5.8J1 0.0219 .O145 90

4 8 16 32 64

40

35S7.0, _____

30

-200
Z z

4.0
10

3 5 10 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
amX/CA-s, (92/"

Glql 4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: RDX/Calcium Stearate (92.0/8.0)

X NO.: 212 ID: Z NO.: SSGT LOAD ORDER NO.:

SOURCE: See Note (1)

CHEMICXL NAME:

DATE RECEIVED: 9/7/55 LOT NO.:

INITIAL QUANTITY: 10 pounds BATCH NO.:

MA&NUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE OF TEST
Bldg 316
(Canter, Reynolds) = cm

S = log units

n

Remarks

(1) RDX X NO. 189 "Chemical P-ecipitation Methods. For
additional information refer tO sample preparation book
Bldg 312* (sic) pg. 78."

iProbably it should be Bldg 318, not Bldg 312.

G q 2[ 4 Sep 1973



I,

NOLTR 73-132

x uoEXPLOSIVE LXD*-S, f92/1) x NO. t85 - 7of Tet
TMD -- I.D.NO. -

DENSITY REMARKS

LOADING (GM/cM3)  SENSITIVITY (DBG)
PRESSURE (C % TMD
(KPSI) AVG. $ AVG. g Sm N

10 1. 6o 0.002T - . .016 46

9.0 4 8 16 32 64

50

, O . ... . . .... .

b,20
- 7,..3-30

z z
__ __ __ _ 20 u

5.0

-~~ 1___- 15

4..

3 5 10 20 30 40 50 60 70 80 90 100

LOADING POESSURE (KPSI)4 SMALL SCALE GAP TEST (SSGT) DATAkUKX/CA-$T, (92/a)

Glrl
4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: RDX/Calcium Stearate (92.0/8.0)

X NO.: 285 ID: Z NO.: 197 SSGT LOAD ORDER NO.:

SOURCE: See Note (1)

CHEMICAL NAME:

DATE RECEIVED: 7/28/58 LOT NO.:

INITIAL QUANTITY: 10 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Sype 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE OF TEST
Bldg 318

a = 51. cm

s =0.07 log units

n=

Remarks

(1) RDX X NO. -189 "Chemical Precipitation Method. For
additional information refer to sample preparation book
Bldg 312* (sic) pg. 78."

*Probably it should be Bldg 318, not Bldg 312.

I

G 2

4 Sep 1973

I[



NOLTR 73-132

EXPLOSIVE i ,RD/CA-ST (90.8/9.2)xNo. 366 Date of Test

TMD 1.694 .. NO. - 4/62

LODIG DENSITY PEMARKS__ _________ _________(GM/CM3 ) SENSITIVITY (DBG) REM.ARKS
PRESSURE % TMU ....
(KPSI) AVGT S AVG. N

_ 1.503 0.0040 88.7 5.859 0.0653 0 .0398 20

8 1.564 ).0025 92.3 5.737 0.0223 0.0166 20 ....

16 1.625 0.0061 96.0 6,,17 0.0615 0.0409 20

32 1.639 0.0059 96.8 6.805 0.0629 0.0386 21 ....

64 1.650 0.0023 97L4_ 7.257 0.0066 0.0061 20

4 8 16 32 64

. . -50

8.0
.40

35
7 .0 . . . . .. .

30

3 25 3
S6.0 -

S20
z z

Z- 5 .0 ......... .. . ":'

'15

4.0 .

10

3 .0 

r 1. 
.

3 10 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
RDX/CA-ST (90.8/9.2)

Glsl 4 Sep 1973



, NOLTR 73-132
CNEMICAL DATA

EXPLOSIVE NAME" RDX/Calcium Stearate (90.8/9.2)

X NO.: 36 6 ID: Z NO.: SSGT LOAD ORDER NO.: 797

SOURCE:

CHEMICAL NAMlE :

DATE RECEIVED: 7/31/61 LOT NO.:

INITIAL QUANTITY: * BATCH NO.: 86-369-14/15/16

MANUFACTURED BY: IMPACT SENSITIVITY (3 or 5U% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

Holston Ordnance Works DATE OF TEST
Kingsport, Tenn.

cm

S = log units

n

Remarks
*Approximately 300 pounds, made
in three 100-pound sub-batches
blended together; manufactured
fQr NOL Corona, NOL-WO received
1 pound for calibration. Spe-.
cified Calcium Stearate content
was 12.0%. Analysis for %
Calcium Stearate was 9.16 + 0.24.

I I

4G 1 s 2
i 4 Sep 1973



NOLTR 73-1332

; . - EXPLOSIVE (89/11) X NO. 286 Date of Test
T___ _ I.D. NO, I- 6/60

DENSiTY
LOADfNG (GM/CM3 )  SENSITIVITY (D8G) REMARKS

PRESSURE .- -- - % TMO
(KPSI) AVG. AVG. gm N

9 .I.94 0.00 - 6.040 0.0873 0.0301 ,6 
. . .

_J.Q-- .. 6 mO, - , Q 0.0494 0.0188 46 (1)

--5 1 Q. n-6 - ..6L o.2.. _o.oz_9 46 _

(1) Date of Teot 12/59

4 8 16 32 64

10
9.0 ..... ...J60

U .0 
-. 

. 5 0

O40

- .35 3
7.0

* 30

Z z
6.o 25 .. 2

_____ ___.20

15
4.0o

3 5 10 20 30 40 50 60 70 0 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
R .z/C-4T, (89/11)

Gltl
4 Sap 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: RDX/Calcium Stearate (89..0/11.0)

X NO.: ?86 rD: Z NO.: 194 SSGT LOAD ORDER NO.:

SOURCE: See Note (1)

CHEMICAL NAME:

DATE RECEIVED: 7/28/58 LOT NO.:

INITIAL QUANTITY: 10 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.3 Kq wt; Sandpaper)

NOL: WE Division DATE OF TEST
Bldg 318

= 73. cm

s --0.10 log units

n=

Remarks

(1) RDX X NO. 189 "Chemical Precipitation Method. For
additional information refer to sample preparation book
Bldg 312* (sic) pg. 78."

*Probably it should be Bldg 318, not Bldg 312.

G t 2
4 Sep 1973



NOLTR 73-132

EXPLOSIVE RDX/CAST (83.9/II.I)XNO. 370 Date of Test
I. 1.673 1.D. NO. - 4/62

LOADING (GM/CM3 ) SENSITIVITY (DBG)

PRESSURE - ____% TM_
(KPSI) AVG. S AVG. g Sm N

4 1.501 0.0057 89.7 6.091 0.0824 0.0474 20

8 1.561 0.0027 93.3 6.000 0.0236 0.0199 20

16 1.601 0.0015 95.7 6.292 - - 20 (1)

32 1.618 0.0018 96.7 6.846 0.0697 0,0424 20

64 1.625 0.0028 97.1 7.422 0.0149 0.0137 20

(1) No mixed response zone.

4 8 16 32 64

8.0 
1_1_50

-40

7.0 
-35

30

3 -256.o0,
-20

u- 5.0

_ _ _-15

4.0 _

- - - .10
3.0 I

3 5 10 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
RDX/CA-ST (88.9/11.1)

Glul 4 Sep 1973



NOLTR 73-132.

CHEMICAL DATA

EXPLOSIVE NAME: RDX/Calcium Stearate (88.9/11.1)

X NO. 370 TD: Z NO.: SSGT LOAD ORDER NO.: 798

SOURCE:

CHEMICAL NA-ME:

DATE RECEIVED: LOT NO.:

INITIAL QUANTITY: BATCH NO.: 8-369-17/18/19

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

Hoiston Ordnance Works DATE OF TEST
Kingsport, Tenn.

cm

s5= log units

n=

Remarks
*Approximately 300 pounds,
made in thee 100-pound
sub-batches blended together;
manufactured for NOL Corona.
NOL-WO received 1/2 pound for
calibration. Speci Lied
Calcium Stearate content was
14.0%. Analysis for %
Calcium Stearate was 11.05 + 0.45.

ij

G 1 u 2~4 Sep 1973



NOLTR 73-132

N.EXPLOS!VE I IX/CA-S, (8g 3 216 Date of Test
TMD -, D. NO. - 12/59
DENSITY REMARKS

LOADING (GM/CM3) SENSITIVITY (DBG)
PRESSURE % TMD
(KPSI) AVG. 6 AVG. g sm

8.9 1.589 0.0023 -- .. 007 o.o655 0.0238 46 (1)

OO 158 O - 6.044 0,0590 0.0216 

(1) Date of test 9/60

4 8 16 32 64-T- -T-Ii 70

9.0 Z61

8 . 0 ... .... .... .. . .

40

• 35 3
7.0 ,

r 6030
z z

A ~~6.o.. .2

-
1  20

4.1- LI1 1 -15

35 10 20 30 40 50 6070 8090 100

LOADING PRESSURE (KPSI)

SMALL SCA-E GAP TEST (SGT) DATA
ZX/DCA-ST, (68.17711.3)

4 Sep 1973



NOLTR 73-132

CHFIMICAL DNTA

FXPLOSIVE NAME: RDX/Calciuji Stearate (88.7/1i.3)

X NO.: 216 ID: Z NO.: SSGT LOAD ORDER NO.:

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: 10/J5/55 LOT N".:

INITIAL QUANTITY: 5 kilograms BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (2 or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: EP Division DATE OF TEST

A = cm

S = log u;Aits

n=

Remarks

G 1 v 2

4 Sep 1973



NOLTR 73-132

EXPLOSIVE RDX/CA-ST (87.2/12.8) xNo. 374 Date of Test
TMD 1.653 I..NO. _ 4/C2

LODIG DENSITY SNIIiY(B)1 REMARKSLOAING (GM/CM 3 ) SENITVIY___-,
PRESSURE %.TMD
(KPSI) AVG. S AVG. g Sm N

4 1.488 0.0069 90.0 6.290 0.0068 0.0089 20

8 1.546 0.0036 93.5 6.178 0.0569 0.0349 20

16 1.587 0.0025 96.0 6.602 0.0719 0.0426 20

32 1.601 0.0013 96.9 7.018 0.0135 0.0102 20

64 1.609 0.0023 97.3 7.553 0.0431 0.02'/7 20

o4

4..

48 16 32 6". -F- - -i-I---- -- F

8.0 _____ -_- 3

30
35

O '20 Z

5.0

3.00

3 5 10 20 30 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
RDX/C,-ST (87.2/12.8)

Glwl
4 Sep 1973



NOLTIR 73-l32

CFX1MI CAL DATA

I1'PLOSIV'V, ' .AMI' : K)XCal.Lum Steaa-ce (WI.2112.8)

)( NO. 3Th* 1DI Z NO. SSGT LOAD ORDER NO.: 799

SOU 112C

C I I'V I CAl,, NAM ,-4

DATI:I: 8/31/.r6i:1 83 1 LOT NO.

IN.TIAL QUAN'TITY: 13ATCII NO.: 8-369-20/21/30

MANUIACTImI'D BY: IIPACT SINSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt,- Sandpaper)

Il ,'ton Opdriance Works DATE OF TBS£
K.igspoi't, 1on.

= cm

5 log units

,X-4I t) is from :;amo 8-369-20/
21/30 hatch.
*Approximan.xtely 300 pounds,
made in three 100.-pound sub-
batches blended together;
manufactured for NOL Corona.
t4Ol-WO received 1 pound for
calibration, Specified
Calcium Stearate conterlt was
16.0%. Analysis for %
Calcium Stearate was 12.79 + 0.44.

G 1 w 2
4 Sep 1973

................... . .



NOLTR 73-132

EXPLOSIVE IPJ)X/CAIST (85.8/14.2) XNO. 378 Date of Test
TMD 1.639 I.D.NO. - 4/62

DENSITY REMARKS
LOADING (GM/CM3) SENSITIVIrY (DBG)
PRESSURE %TMD
(KPSI) AVG, s AVG. g bn. N

4 1.487 0.0041 90.7 6.430 0.0141 0.u!2 20

8 1.541 0.0023 94.0 6.359 0.03 2 3 0.0217 20

16 1.578 0.0021 96.3 6.712 0M0067 0.0073 20

32 1,583 0.0034 96.6 17.129 0.0239 0.0370 20

.. 1.589 00029 96.9 7-615 0.0591 0.0378 20

4 8 16 32 64
I . . .. . . . . .. .... I ti = 5 0

8.0

j60 _ _ _ _ _ _ _____35

7.0 -03

o20 o
zz
"-'5.0

______15

4.10

3.0 F. ........ 1
310 20 30 40 50 60 70 80 90 100

LCADING PRESSURE ,KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

RDX/CA-ST (85.8/14.2)

Glxl"
4 Sep.1973

~t



NOLTR 73-132

C11EMICAL DATA

EXPLOSIVE NAME: RDX/Calcium Stearate (85..8/14.2)

X NO.: 378 1D: Z NO.: SSGT LOAD ORDER NO.: 800

SOURCE:

CHEMTCAL NAME:

DATE RECEIVED: 8/31/61 LOT NO.:

INITIAL QUANTITY: BATCH NO.: 8-369-22/23/31

MANUFACTURED BY: IMPACT SENSITIVITY (9 or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpap-r)

Holston Ordnance Works DATE or TEST
Kingsport, Tenn.

cm

S = log units

n=

Remarks

*Approximately 300 pounds,
r'ade in three 100-pound sub-
batches blended together;
manufactured foi, NOL Carona.
NOL-WO received 1 pound fo2
calibration. Specified
Calcium Stearate content was
18.4%. Analysis for %
Calcium Stearate was 14.16 + 0.44.

4 Sop 1973



NOLTR 73-132

DEXPLOSIVE . A (85/15) Xl.I 28T Date of Telt
MD 1. -"_. NO. 12/59

-DENSITY ktMARKUS
LOADING DENSITY SENSITIVITY (DBG)
PRESSURE % TMD
(KPSI) AVG. £ AVG. g $m N

10 1. 59 0.0052 - 6.222 0.o1l5 0.0122 46 1

4 8 16 32 64

9.0 ... .. 60

3.0rcF __ ___ 0_

3 -40

35

-- 2 [ -1

6.o02

. . . .... . .. I 2 0

~~~~5.0 L_ _ _ _

350 20 30 '40 50 60 70 80 90 100
LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
ROICA.ST (6 l/)

Glyl 4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: RDX/Calcium Stearate (85.0/15.0)

X NO.: 287 ID: Z NO.: 195 SSGT LOAD ORDER NO.:

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: 7/28/58 LOT NO.:

INITIAL QUANTITY: 10 pounds BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point$'
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

* NOL: WE Division DATE OF TEST
Bldg 318

cm

S log units

n

Remarks

G 1 y 2 4 Sep 1.973



NOLTR 73-132

* expLosiv, bRK/0A.$f (4.,/1s.)x No, Dat of ut

LOADING m/cm3) SENSITIVITY (DOG) AIMARKS

PUSSLJE -o % TMD -

(KSI') AVG. I AVG , N

T.6 1..563 L *. - 87 0. 46) .....

.~ILQ 5~9 0002 _-A Q ,053 L2. 2?i.

(.) et, of t - 90

8 16 32 64
9.0 r-- -r- ---- 60

.50

8 .o ..... .... .. . .. 5
4o

T-70 
35..

30 3

1 6.0 _ li
~~-20

5.0

... .... . .._ -15

4 .0 -........... ... .

3 5 10 20 30 40 50 60 70 60 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
3/CA-a; (4 211 98)

Glzl 4 Sep 1973



I4OLU 73-132

'IIEMICAL D

EXPLOSIVE NAMes RDX/Coilei k= ,ca:o (Ot. /t5.O

X NO.t 217 ID 3 NO.: 277 SSGT LOAD ORDER NO.:

SOURCE:

CHEM1CAL NtIt:t I

DATE RECEIVED: 10/15/55 LOT NO.

INITIAL QUANTITY: 6 kilogramS BATCH NO.%

MANUFACTURED BY: IHPACT SENSITIVITY (3 or 50% point)
(Type 12 Tools; 2.5 Kg wtz Oaadpapar)

NOL: EP Division DATE OF TEST

* 1cn

s - log units

ll

Remarks

G S 2

4 Sep 1973



NOLTR 73-132

()1 XA41 I tesit

t.,NO,

LOADNG(,MINIT/) Y NSITIVITY (08G)
"IIHU" ...... . . . ,tMu

(PI) AVO, I AVG, 9 N

_,- Uidk_ ... ~ - o435 ______-

10.0 a 16 32 64

T70

9.0 .. 60

25

8.0 . ...

310 . .. 3067 025

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SST) DATA
I( U/A-S? (84.2/11A)

Glaal 4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: RDX/Caloium Stearate (C4.2/15.8)

X NO.: 288 ID: Z NO.: SSGT LOAD ORDER NO.:

SOURCE:

S6CHEMICAL NAME

DATE RECEIVED: 5/29/58 LO"' NO.:

INITIAL QUANTITY: 10 pounds BATCH NO.:

&4ANUFACTURE'D BY. IMPACT SENSITIVITY (1 or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE OF TEST
Bldg 318

cm

S log units

n=

RemArks

G4

I 1

21 1laa 2 4 Sep 1973



NOLTR 73-132

EXPLOSIVE RDX/CA-ST (83.4/16.6)X NO. 381 Date of Test
TMD _] '1.612 . D.4NO./62

DENSITY REMARKS
LOADING (GM/CM3) SENs,rIVITY (DBG)
PRESSURE % TMD
(KPS!) AVG. S AVG. g N

4 1,474 0.0031 91.4 6.709 0.0295 0.0214 20

8 1.525 0.0025 94.6 6.625 0.0453 0.0285 20

16 1.554 0.0013 96.4 6.959 0.0088 0.0063 20

32 1.560 0.0014 96.8 7.413 0.0112 0.0126 20 ........

64 1.566 0.0026 97.2 7.763 0.0197 0.0248 20 _

4 8 16 32 64

40

35

7.0

=6.0,

5.00

20

523.0
.-

.0 ___ __ __ _ _ _ 
1 1

3 5 10 20 30 40 50 60 70 80 90 100
LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST iSSGT) DATA
RDX/CA-ST (83.4/16.6)

Glbbl 4 Sep 1973



NOLTR 73-132.

CHEMICAL DATA

EXPLOSIVE NAME: RDX/Calcium Stearate (83.4/16.6)

X NO.: 381 ID: Z NO.: SSGT LOAD ORDER NO.: 801

SOURCE:

CHEMICAL NAME:

DATE RECEIVFD: 8/31/61 LOT NO.:

INITIAL QUANTITY:.* BATCII NO.: 8-369-24/25

MANUFACTURED BY: IMiPACT SENSITIVITY (t or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

Holston Ordnance Works DATE OF TEST
Kingsport, Tenn.

cm

S = log units

n=

Remarks

*Approximately 200 pounds, made
in two 100-pound batches blended
together; manufactured for NOL
Corona. NOL-WO received 1 pound

* for calibration. Specified
Calcium Stearate content was
20.8%. Analysis for % Calcium
Stearate was 16.55 + 0.31.

i

G 1 bb 2
4 Sep 1973



NOLTR 73-132

EXPLOSIVE 1DX/CA-ST (81. 3 /18. 7 )x 140. 384 Date of Test

TMD 1.589 I. NO. _ 4/62

DENSITY REMARKS
LOADING (GM/CM 3 ) SENSTIVIY (DbG) R

PRESSURE TMD
(KPSI) AVG. s AVG. g N

4 1. 4 5 4  0.0042 91.5 7.095 0.0638 0.0407 20

8 1.4 99  0.0035 94.3 6.900 0.0969 0.0559 20

16 1.521 0.0020 95.7 7.218 0.0712 0.0423 20

32 1.532 0.0023 96.4 7.514 0.0404 0.0253 20

- 64 1.531 0.0038 96.3 7.832 0.0937 0.0511 20

4 8 16 32 64

r 50
8.0 _ -_...1

il ... . 40

7.0
30

25 3
6.0 _

O -- _ -20
z z

5.0 -

15

4 .0 .. .. . 1
..... .. .. .1 0

3.0
3 5 To 20 30 40 50 60 70 80 90100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
RDX/CA-ST (81.3/18.7)

Glccl 4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME! RDXiCae.cium Stearate (81.3/18.7)

X NO.: 384 ID: Z NO.: SSGT LOAD ORDER NO.: 804

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: LOT NO.:

INITIAL QUANTITY: BATCH NO.: 8-369-26/27

MANUFACTURED BY: IMPACT SENSITIVITY (9 or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

Holston Ordnance Works DATE OF, TEST
Kingsport, Tenn.

cm

s = log units

Remarks

*Approximately 200 .pounds,
made in two 100-pourd batches
blended together; manufactured
for NOL Corona. NOL-WO received
I pound for calibration.
Specified Calcium Stearate
content was 23.3%. Analysis
for % Calcium Stearate was
18.70 + 0.4j.

G 4 Sep 1973



NOLTR 73-132

EXPLOSIVE RDX/CA-ST (78.5/21.5)XNO. 385 Date of Test
TMD J z. 6,. D. NO. - 4/62

DENSITY REMAkKS
LOADING (GM/CM3) SENSITIVITY (DIG)
PRESSURE - % TMD
(KPSI) AVG. s AVG. g Sm N

4 1.449 0.0028 92.9 7.071 0.0201 0.0187 20

8 1.487 0.0026 95.2 7.033 0.0818 0.0486 20

16 1,506 0.00z4 96.5 7,243 0399 .27 20 -mm

32 5slo o.no1220 )A- -71 .0021, OIQ1l7 2f

4 1_ 01f Q' 9 7- 17 7-792. o n£-2nl nn A,& n. .

4 8 i6 32 64
._ I1I 50

8.0

-40

-35

-30

_25 3
6.0

5.0 -.

-15

4 .0 ...... .. . J

.0...... . ___.~I ...-.- ____ 1
j3 0

3 510 20 30 40 50607080Y100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (, 3GT) DATA

RDX/CA-ST (78.5/21.5)

Glddl 4 ep 973



A-r
*' , NOLTl 7 3-4i32

SCII I;M ICAL DATA

(''NI'LQ. IVI: NAM)".3 1DX/CdIcium Stv avat. (78.5/21.5)

X NO. 306 I'I Z NO. SSGT LOAD ORDER NO.:

, 'It1 CAL NANM:

t)AT1 I' I,'IX V1~i:) LOT NO.:

NITIAl. ULIANTI'Yi BATCiI NO.: 8-36a-29

?IhNL'ACTL',,1) t\': IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2,5 Kg wt; Sandpaper)

H(Olhitol Ordnanc Works DATE OF TEST
lKingasport Tenn.

= cm

S log units

Re ma rks

*Approximately 100 pounds,

manufactured for NOL Coronza.
NOL-W0 r'ceived 1 pound for
caLibration. Specified
Calcium Stearate content
was 26.0%. Analysis %
Calcium Stearate was
21.49 + 0.47.

IA )

G 1 dd 2

4 Sep 1973
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NOLTR 73-132

EXPLOSIVE IWCA-ST (76.2/23.8) XNO. 386 Date of Test
TMD -  I..NO. 4/62

'It" O'N'SITY .. ...VLRK

LOADING (GM/CM3 ) SENSITIVITY (OBG)

PRESSURE - % TMD
(KPSI) AVG. $ AVG. g N

4 1.431 0.0029 93.0 7.195 0.0189 0.0189 20

8 1.466 0.0020 95.3 7.175 0,0419 0.0253 20

16 1.484 0.0046 96.4 7.308 0.0727 0.0429 20

32 1.488 0.0024 96.7 7.653 0.0229 0.0160 20

64 1.493 0.0020 97.0 7.834 0.0347 0.0230 20

4 8 16 32 64
1 1 / i  ;50

8 ° 0 .... . .. ...._

40

030

3 253

_ _ _ _ _._ _.. . 20
z z

15

4.n

____ ___- - - - - - - 10

3.n _ _ _ _ _ _ _ _ _ _ _ _

3 5 10 20 30 40 50 60 70 80 90 100

"") LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
RDX/CA-ST (76.2/23.8)

Gleel
4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: RDX/Calcium Stearate (76.2/23.8)

X NO.': J8o 8 D: Z NO.: SSGT LOAD ORDER NO.;

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: LOT NO.:

INITIAL QUANTITY: BATCH NO.: 8-369-29

MANUFACTURED BY: IMPACT SENSIT1TT (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

Holston Ordnance Works DATE OF TEST
Kingsport, Tenn.

= CIm

S = log units

n=

Remarks

*Approximately 100 pounds,
-manufactured for NOL Corona.
NOL-WO received 1 pound for
calibration. Specified
Calciim Steapate content was
28.0%. Analysis for %
Calcium Stearate was
23.7b + 0.37.

Glee 2
4 Sep 1973



NOLTR 73-132

EXPLSV awiRDUJST (74/26) X NO 29 Date of Teat
TSMD 1. D. N O. a9159

LOADING DENSITY SENSITIVITY (DBG) REMARKS

LAIG (GM/CM 3) % M____
PRESSURE IMD
(KPSI) AVG. s AVG, 8 N

5.0 1,4 .904,1 _, 7.268 0a1474 _0,049L ... .
!?. 10 1,479 101M 7,210 0,1314 0.0405 42 .. .....

1i- L2 ......... ZZQ.2.... L~ A....

4 8 16 32 64
12.0 160

-__"_140

11.0 _-- 120
•,_100;.

10.0

.. 70i
9.0

79.0 ... 0,

z 60
U.

'S 8.0 O

__ _ _ _ _ __ 40

30

3 5 10 20 30 40 50 60 708090

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
(.J IDXICA-T (74/26)

Glffl 4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: RDX/Calcium Stearate (74.0/26.0)

X NO.: 291 ID: Z NO.: 212 SSGT LOAD ORDER NO.:

SOURCE: Sae Note (1)

C1HE7MJCAL NAME:

DAT, RECEIVE-D: 8/26/58 LOT NO.:

INITIAL QUANTITY: 20 pounds BATCH NO.:

MANUFACTU=2 BY: IMPACT' SENSITIVITY (.1 or 50A point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE OF TEST
Bldg 318

cm

S log units

Remarks

(1) RDX X NO. 1C9 "Chemical Precipitation Method. For
additional information refer to sample preparation book
Bldg 312* (sic) pg. 78."

*Probably it should be Bldg 318, not Bldg 312.

Gl1ff 2

____________4 Sep 1973



NOLTR 73.-132

V

EXPO I '-- (7.... .. . . .NO. I 9 - t... 1ea
TMD -f.0. NO+.2/5

LOADING (M/CM3) SENSITIVITY (D$G)
PRESSURE % TMD
(KPSI) AVG. s AVCp. g N

S5,T 1.4 0.0081 - T.6T .O.W6 0.0271 46 (1)

io.o 1.448 o0..0 T. 519 0.1582 0.0647 48 ........

(1) Date of test - 9/60

4 8 16 32 64

%~ ~9.0  . ...

1-150
8.0 __

3 -35
7,0

-30

6.0 -

20

5.0

15

to 1 20 30 40 50 60 70 80 90 100
LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) OATA

JKI( .sT, (71. 2/28 8)

Glgl 4 Sep 1973



CHE)M ICAL DAT'A

E~XPLOSIVE' NAME:-' RD)U/(Xa1q.Lum SteaaV~tet(1.2t i

X tAO.: 219 MP z NO.1 7 S80T LOAD) ORDER~ NO.1

SOURCR:

CHEMIICAL NAMI~

DATE~ RECEIV1ED: 10/15/55 LOT NO.,:

INITIAL QUANTITY: S kiloirans B~ATPCH NO.:

HANurACn.I'u2D BY: IMlPACT' ITSVIV ITY (4 or 50Q point)
(Type 12 Toolt. 2..5 $ ) wti !.,ndpair)

NOL: EP Division DATE 01" TEST

raCal

8 = log units

Remarks

G 1gg 2 4 Sep 1973



NOLTHJ '73.132

LOAIN toMMa) HNSItHVIYY (D40) IIMARP'

(KIel1 V, S AVG, N

4 8 16 32 4
6. _ ___ 

40

-35

30

5.0 .- 5

___ 15

4.0o_ _ _-

10

3.0.

3 5 1020 30 40 0607OD9 0
LOADING PRESSURE ('(PSI)

C) SMALL SCALE GAP TEST (SSUT) DATA

PIZ-1'K/DATB (75/25)

G2al 4 Sep 1973



NOLTR 73-132

CIHEMICAL DATA

EXPLOSIVE NAMI: PETN/DATII (/75/26)0

X NO.: S07 ID1 Z NO.: 609 SSGT LOAD ORDER NO.: 1009

SOURCE;

' CHEWICAL NAME:;

k DATE: RjCr:1VED; 12/8,/64 LOT NO.i

, INITTIAL QL)AN\4'1Tyl 200- gpetils BATCHI NJ. •

MANUFAC'TURED BY: IMPACT SENSITIVIly (I or 50% point)

P (Type 12 Tools; 2.5 Kg wt,,- Sandpapoezl
S NOL: WE Divijsion, DATE OP' TE.ST
S Bldg 335

i S = .og units

%n

Remarks

*Used PE-TN (X321) arid DAT3
(.331); see Data Packs

i B4b and D. Materials
dried overnight @ 500C
and then dry blended for
1 hour.

0
G 2 a 2

4 Sol.) 1973



NOLTR 73-132

EXLSIVE PM.T/ATB X~c XNO. O____ at* of Test
TMD I - L.NO. .- " " 12/64

DENSITY
LOADING 4GM/CM3 i SENSITIVITY (D80) REMARKS
PESSU - 1 % TMD - --
(KPSI) AVG. AVG. __SmN

! I, "Ali 9 O0 'J " 2. ""' 22 :  0,0,. :' ____r_ ___ _

-L.__ -I U.-
16 1

4 8 -16 3264

,' I I,, "" * ..

6.r

iz

2.0 [

3 5 10 20 30 40 50 60 70 8090100
LOADINS PRESFURE (KPSI'

SMALL SCALE GAP TEST (SSGT) DATA

G2bl 4 Sep 1973



NOLTR 73-132

CHEMICAiL DATA

EXPLOSIVE NAME: PETN/DATB (50/50)*I
X NO.: 505 ID: Z NO.: 607 SSGT LOAD ORDER NO.: 999

CCHEMICAL NAME:

DATE RECEIVED: 12/8/64 LOT NO,:

INITIAL QUANTITY: 200 gams 1ATCI NO.

MANUFACTURED BY: IMPACT SENSITIVITY (Z or 50% point)
(Type 12 Too. 2.5 g wt; Sandpa er)NOL: WE Division DATE OF TEST

S= log units

S Remarks

*Used PETN (X321) and DATB
(X331); see Data Packs
S B~b and Dle. Materials
dried olernight @ 50'C andthen dry blended for

.1 hour.

G 2 b 2

4 Sop 1973

F



NOLTR 73-132

EXPLOSIVE XPE'N/DATB (25/7 X NO. 506 Date of Test

YMD - ... o. - 12/64
DENSITYREAK

LOADING (GM/CM3 ) SENSI f'IVITY (DBG) REMARKS
PRESSURE % TMD - . -
(KPSI) AVG. s AVG. g Sn1 N

8 1.W8 3.0059 1 2,745 0,0036 0,0026 19.

4 .

..

4 8 16 32 647.0 i-- 30

25
6.o

2O0

5.0

3 3

o ~~4. o ...
z z

_ _ 0 ~10

3.0

2.0J.__ ________

3 0 20 30 4n 50 60 70 80 90 100

LOAD~ING PRESSURE (KPJ,

(j, SMALL SCALE GAP TEST (SSGT) DATA
P 'N/DATB (25/75)

G2cl
4 Sup 1973



NOLJTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: PETN/DATB (25/75)*

X NO.: 506 ID: Z NO.: 608 SSGT LOAD ORDER NO.: 9 00

I: SOURCE :

CHEMICAL NAME:

DATE RECEIVED: 12/8/64 LOT NO.:

INITIAL QUANTITY: 200 grams BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (9 or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE OF TES
Bldg 335

-= cm

S = log units

n=

Remarks

*Used PETN (X321) a-nd DATE
(X331); see Data Packs
B4b and Dle. Materials
dried overnight @ 500 C and
then dry blended for
1 hour.

G 2 c 2
4 Sop 1973

1" -



NOLTR 73-132

EXPLOSIVE PMTI,/DATB (.5/35) X DO. o_.,_ Da. of Test
TMD 1__ . D. NO. " 1/65

DENSITY REMARKS
LOADING (GM/CM3 ) SENSITIVITY (DBG)
PRESSURE - _% TMD...... ..
(KPSI) AVG. s AVG. g Sm J N

1 1.255 0,0062 - 4.135 0.0075 0.00L2 21

1.L62 0 - 4.u8 .7 -- 2 (1 )

I . _..._ ___

(1) No mixed response zone

4 8 16 32 64

4A

( , 6 .o ...... .. ..... .. .
z

R_ _ _ _ _ - __ _ _ _ _ _ 2. 20 

'4.

____ ____ ____ ____ ___15

3 5 10 20 30 40 5U 60 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TE.ST (SSUT) DAlA

PTN/DATB (I,/U')

G2dl 4 Sep 1973



NOLTR 73-132

CHEMXCAL DATA

IXPLOSIVE NAME: PETN/ DATD (.15/85)

X NO.: 5, D: Z NO. : SSGT LOAD ORDER NO.:

I r,"'%iICA ."A

P:ATE Rl,.CEIVED: 3166 !',OT NO.:

INITIIAL QUANtITY; 200 ga BATCH! NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (Z or 50% point)
N L(Type 12 Tools; 2.5 Kg wt; Sandpaper)
NO[: WL- Division DATE OF TEST
Bldg 335

S cm

s log units

Remarks

,Used PrTN (0.321) arnd DATB
(.X331); see Data Packs
B4b and Dle. Materials
dried overnight @ 50°C
and then dry blended for
.1 hour.

4 Sop 3973

i
-. - .



NOLTR 73-132

~~~EXPLOSIVE 1 -7!-r .' X--: XNO. I 5 atol of Test
TMD "1. D. NO 1/65

DENSITY MASLOADING (GMiCM3) SENITIVITY (DBG) RFMARKS
PRESSURE % TMD ,(KPSI) AVG. S AVG. N

-,, :-; . .'2 ,

8 16 32 64

13Y"0

70w

6o~
2. _ _ _ __" ... ... ... _ _ _ _o_ _

z

7..0

6 .0 ... ..... 5_ _

5 1020 30 40 50 60 709090 100 -

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
t.) P2T.,t,4 (S/p 19)

4G2el 4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: PETN/DATB (5/95)*

X NO.: 556 ID: Z NO.: SSGT LOAD ORDER NO.:

SOURCE:

CHEMICAL NAME:

DATE RECEIVED:. 3/66 LOT NO.:

INITIAL QUANTITY: 200 grams BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE OF TEST
Bldg 335

cm

S log units

Remarks

*Used PETN (X321) and DATB
(X331); see Data Packs B4b
and Dle. Materials dried
overnight @ 500C and then
dry blended for 1 hour.

G4e17 I
4 Sap 1973



NOLThi 73-132

ExPLOSIVE I PENTT'(50/50 X NO. Dat of T..,t
TMD J . N. -NO.3

DE NSITY REMARKS
LOADING (M/CM 3)  SENSITIVITY (DBG)
PRESSURE % TMD
(KPSI) AVG. s AVG. g N

-1. 60 noP2

j 2.a61 .- ~. ...2.. ~ .IL ... .. ...__

4 8 16 32 64

35

7.0 _I

5.0

2 2
z z

4.0-

10
3.0

3____ 5___ _ 10 20 3 40 50 6070 8090 100

LOCMe4C PRSSURE (KPSI)97

SMALL. SCALZ GAP TEST (SSGT) DATA

G~~al 4 Sep 17



MOLTR 73-132

CH1EMICAL DATA

EXPLOSIVE NAME: PETN/TATB (50/50)h

X NO.: 508 ID: Z NO.: SSGT LOAD ORDER NO.: 1010

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: 12/8/64 LOT NO.:

INITIAL QUANTITY: 200 grams BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (Z or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE OF TEST
Bldg 335

CM

S log units

n=

Renarks
*Used PETN (X321) and TATB
'(X406); see Data Packs B4b

and D2b. Materials dried
overnight at 500C and then
dry blended f.or 1 hour.

G 3 a 2

4 Sep 1973

V :C~<f<



NOLTR 73-132

EXPLOSIVE I ATB/TATP ( L X No. i 509 Date of T,,t
TMD -. 0. NO. 1/ 165
DENSITY

LOADING (GM/CM3) SENSITSVITY (DSG) REMARKS
PRESSURE % TM -

(KPSI) AVG. S AVG. Sm N

. 1,529 9.00 7.142 0.0216 0.0186 20

4 8 16 32 64

11.0 _- 120

...._ 100
90

10.0 .... _0_

. 35

7.0 30

0 , 2

DAT]/-AT (5cO50

G 8.0 ... 4 e 9

T-0"

30

25
6.0 r.. .

3 5 0 20 30 ... 40 50 60 70 80 90 100

LOADING PRESSURE (KPSI)

/- SMALL SCALE GAP TEST (SSGT) DATA

G~al 4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: DATB/TATB (50/50)*

X NO.: 509 ID: Z NO.: 611 SSGT LOAD ORDER NO.: 1011

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: 12/8/64 LOT NO.:

INITIAL QUANTITY: BATCII NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE OF TEST
Bldg 

335

S= log units

n

Remarks

*Used DATB (X331) &nd TATB
(X406); see Data Packs
Dle and D2b. Materials
dried overnight @ 500 C
and then dry blended for
1 hour.

0
G4a2

4 Sop 1973

1.4,2



I NOW,'R 73- 132

IlkNS| AIIMA.1 12.5
WD~ ~ ~1. *

LOADINO (CMiCM) $IN1TIVITY (046 AMOKS

(tP11 AVG. AVG. 1 N

1,3'4 ox. - ,6.393 0.oo 19 o.o144 2.

4 8 16 32 64
10.0 -.. - 30 .

70

7.0-

- - 20

5 .0 .. .. .... ...-... _ -

3 5 t0 20 30 40 50 60 70 80 90 100

LOADING F.ESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

flATB/MSII (T5/25)

i; G~al
C 4 Sep 1973

J...



t4OXTR 73-132

C1LMICAL D)ATA

EXPLOSIVE NAM3a DATUH~NS-11 (75/25)*

X N0.1 669 IDt B NO.: SSG~T LOAD OR~DERi NO.:

SOURCE:t

%r.JHMICAL NAME:

DATE RECEIVEDs 6/8166 LOT NO. i

INITIAL QUANTITY: 100 grams BTCHI NO.:

M1ANUFACTURlED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOt.: WE Division DATE OF TEST

a'- cm

S log units

Reinarks .
*Used DATB (X331) a'rid HNS.-II
(X550) ; see Data Packs Die
arnd D8d. Materials dry-
blended for 2 hours.

4 Sep 1973



NOLTR 73-132

lx0 AYM..L (5Z50 x O- __ i_ Date .of ?eot
___ ___ 1.0. NO.

DENSITY
LOADINO (aM/CM3) SENSITIVITY (DW) REARKS
ESAtt ( . /.M. ) . % TMD

(KP$I) AVG. AV. N

8 i.4cl 0.0o - 5.948 0.0344 0.0266 ,10

16 -. 5 oo - 16 .254  o.6 oo96 20

4 8 16 32 64T II ... .. 7c¢

9.0 6

50

8.0

__ __ _ _3__ _ __ _ _ _ K
35 '7.0 3

0 _0
z z

________25

0 .....

.. . . . . .. .. .- - 2 0

5.0 ,,_ - . . -

4.o ,i
3 5 hO 20 30 40 50 60 70 80 90 00

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
DATB/IN-SII (50/50)

pSb94 Sep 1973



NOLTR 73-13

CHEMICAL DATA

EXPLOSIVE NAME: DATB/HNS-II (50/50)*

X NO.: 566 ID: Z NO.: SSGT LOAD ORDER NO.:

SOURCE:

CHEMICA, NAME:

DATE RECEIVED: 5/18/66 LOT NO.:

INITIAL QUANTITY: 200 grams BATCH NO.:

MANUFACTURED BY: IMPACT SENSITIVITY (9 or 50% point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

NOL: WE Division DATE OF TEST

Cm

S = log units

n=

Remarks

*Used DATB (X331) and HNS-II
(X550); see Data Packs Die
and D8d. Materials dry-
blended for 2 hours.

G 5 b 2

4 Sop 1973

Li. .4



NOLTR 73-132

EXPLOSIVE IEt/$T-AC t99 X NO, 822 Date of Test
TMD l 1.797 I. D. NO. 1670 11/72

DENSITY REMARKS
LOADING (GM/CM3) SENSITIVITY (DOG)
PRESSURE % TMD....
(KPSI) AVG. $ AVG. g Sm N

S 1.570 0.0081 87.4 3.340 0. 0217 0,0211 29

16 1.652 2 i 9L. 3, 4 0. 12k0 _A6 3k 20

32.tl .A.OS |.L9 ...... ~

4 8 16 32 64
8.0 T T-40

-35
7.0 -30

30

6,20

5.0

"15

3 5 to 20 Y 4 50 60 70 80 90 I00

LOADING P$SUMRE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
RDX/ST-AC (99.7/0.3)

G6al 4 Sep 1973



NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: ADX/Stearic Acid (99.7/0,3)

X NO.' 822 ID: 1670 Z NO,: SSGT LOAD ORDER NO.: 1379,
1381

SOURCE:

CHEMICAJ, NAME: ,.*

DATE RCEIVE.D: LOT NO.:

INITIAL QUANTITY: 2 pounds BATCH NO.: 1, SMUPA-IB, 8616-1

4-ANUP:'ACTURE1) BY: INPACT SE:NS1TIVITY (i or 500 point)
(T11,,pc 12 'n-jols; 2-5 Kg wt; Sandpaper)Picatinny Arsenal DAT. O1" T,,

Dover, N. J.

s . log units

Remrarks

$~ a

G 6 2 4 Sep 1973
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NOLTR 73-132
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NOLTR 73-132

i EXPLOSIVE 1X/sj-AC (9,/0 "X NO. ate-* of Test
TMD I 1.792 "O 1671.N________ 1.2"

LOADING DENSITY SENSITIVI Y (DBG) REMARKS

PRESSURE (GM/CM3) % TMD
(KPSI) AVG. AVG. g N

8 1.605 0.0025 89.5 3.398 20-.-3 0. Q221 20

1 J-Zf1L O002 07-0 -511 0-1026 n-055A 90

4 8 16 32 64

40

357.0 . ...... .. _ _ __ __

030

0 6.0 _____5_6 7 8 9 0

z z

- 1

4.0

3.0
8

3 5 10 20 30 40 50 60 708S090100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
RTD/STaAC (99. 4/0.6)

G6b1
4 Sep 1973



NOLTR 73-132

CH{EMICAL DATA

EXPLOSIVE NAME: RDX/Steavic Acid (99.4/0.6)

X NO.: 823 ID: 1671 Z NO.: SSGT LOAD ORDER NO.: 1381

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: LOT NO.:

INITIAL QUANTITY: 2 pounds 'BATCH NO.: 2, SMtJP,--ifB, 8616-2

MANUFACTURED BY: IMPACT SENSITIVITY (1- or 501 point)
(Type 12 Tools; 2.5 Kg wt; Sandpaper)

Picatcinxiy Arsenal DATE 0OF TESTr
Dover, N. J.

cm

S l og units

Remarks

4 Sep 1973
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eXPLoSIvE RIK/ST.AC 9..2/0. 8) X NO. Dat24 De of "U
TMD lD. NO+ 1672 11/72

DfNSITY REMARKS
LOADING (GM/CM3)  SENSITIVITY (DBG)
PRESSURE .G/C. % TMD
(KPSI) AVG. s AVG. N

8 .l... 9.000"Ai .1 3,169 o0.o2,..

16 l. 6 " _ 0. A0.W 92 J2 -I- tat 0.92131A.0,4m

32 1729 0.0044 96.6 3.505 0.03-1. ,4 0230 20

4 16 32 648.0 ------ --- T-

7.0
30

4.0 _ __ _ _

3 ___ 0

15LL

3_0

3.00

3. 0 0 3 0 5 07 00

LOADING PRESSURE (KPSI)

SMALL SAEGAP TEST (SSGT) DATA

G6cJ. 4 Sep 1973
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C!HEMICAL DATA

EXPLOSIVE NAME: RDX/Stearic Acid (99.2/0.8)

X NI).: 824 ID; 1672 Z NO.: SSGT LOAD ORDER NO.: 1379,
1381

SOU(CE :

F CHEMICAL NAME:

DATE RECL'1VflD: LOT NO. :

INITIAL QUAN"'TITY: 2 pounds 13ATCUI NO.: 3, SMUPA-IB, 8616-3

MhM4UP AC'i'.IR) BY: IMPACT 8I.SITIVI TY (.1 or 501 point.)
fn A(Type 12 Tools; 2.5 Kg wt; Sandpaper)Picatinny Arsenal IDAT.E 01' TESTDover, N. J.

cm

£s = log units

n

Remaunrks

~G 6 c 2 .

4 Sep 1973
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() EXPLOSIVE IRDX/ST-AC (98.8/1.2) XNO. A2 Date of Test
TMD 1 1.782 I.D. NO. 1673 11/72

DENSITY REMARKS
LOADING (GM/CM3) SENSITIVITY (DBG)
PRESSURE % TMD I
(KPSI) AVG. S AVG. g sm N

8 1.599 0.0016 89.7 3.474. 0,011il 0019 in

16 1.6k 4. 0.0123 93.4A .016 o 50-1U99 go

32 1.73A 0.00 2 97.1 5,.17 0A663. 0,0375 20

4.0 4 8 16 32 64

-33
7.0 -0

-30

6.0
3

D 20

4.0

1 103.0-- _ _

3 5 10 20 3 0 40 50 40 70 80 90 100

LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
SIRDX/ST-AC (98.8/1.2)

G6dl
4 Sep 1973
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CHEMICAL DATA

EXPLOSIVE NAME: RDX/Stearic Acid (98.8/1.2)

X NO;: 825 ID: 1673 Z NO.: SSGT LOAD O1NDER NO.: 1381

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: LOT NO.:

IlINIIAL QUAI-TIT1Y:- 2 pounds BATCH NO.: 4, SMUPA-iB, 8616-14

MANUFACTUR~ED BY: IVIACT SENSITIVITY (~or 50' paint)
(Type 12 Tools; 2.5 Kgj wt; Sandpaper)

Picatinny Arsenal L)Aj.1 OF TLST1
Dover, N. J.c

S log units

Remrn ks -

!44

\ A

Aj

G3 6 d 2

4 Sep 1973
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EXPLOStVEl4 x NO. - ODt. of Toc
TM 49 I.0. NO. 1674 19/72

DNSI1Y REMARKS
LOADING (GM/CM3) SENSITIVITY (DBG)

PRESSURE % TMD ...... ..
(KPSI) AVG. VG 1m N

1.589 02.0087 . 3 0.0.i .L 21L 20
! 16__ M.O5 .94- 9 1. 091 0-0496 0.0290, 2(1

3 2 1 7 1 4 0 ,03 g 98 -5 . .2 1 R 0 .0 91 9 . ( 1 5 8 . 2 A - - - -.

..32 , iL.I...~ ~~ Ll. .... A......22... ..S ... ...-.

4 8 16 32 64

_.0 --- 
40

357.0 _ ,-- 30

46.015.- -.. ... - lO

35 10 20 30 40 50 60 70 00 90 1 ,
LOADING PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA

RUX/$T-AC (96. 713.3)

G6el 4 Sap 1973
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CHEMI1CAL DATA

EXPLOSIVE NAME: RDX/Steari4c Acid (96.7/3.3)

X NO.: 8'2 6 ID: 1674 Z No.: SSGT LOAD ORDE~R NO~.: 1379,

SOURCE: 18

CHEMICAL NAME:

DATE RVCIVED: LOT NO.:I INITVIAL QUANTITY: 2 pounds BATCH NO.: 5, SMUPA, 8616-5

M4APIXACTURLD BY: IMPACT SENSITIVITY (1 or 50t point)
(Typo 12 'Pools; 2.5 Rgc wt; Sandrapar)

Picatinny Ar enal DATE OF TEST
Dover', N. J.

41 CRl

S log units

Remarks

C6 e2
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Ax XA

C

100

'0 (M
00

U zj

40

000,09 0OO1OL 0O6*09 OOnlOg JoUoot 00010C 000*02 000*01 000*0
is-ow) Lfldifo .LP13t
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IxNO. 27 Date of TesC
TMI.o. N.)3. 1.675 11/72
DENSITY ERK

LOAtING (GM/CM3 )  1.NSITIVITY (DBG) REMARKS

PRESSURE % TMD(KPSI) AVG. AVG. g N

a 1,-77 0.0024 9.3 W. .1 Q0.021 O.O1&5 2o
16 .626 0.001 45 31 . 2

32 1.659 0.0023 100.2 6,76 LU .0Q210 0.021S 20

(1) rlmntal error

4 8 16 32 64
8.0 1 --r-

40

35

7.0 
30

.. 6 . 0

z Z

.. 010

3.0 ' '_ _

3 5 0 20 30 40 50 6,0 70 80 90 100

LOADP"G PRESSURE (KPSI)

SMALL SCALE GAP TEST (SSGT) DATA
RM/ST-AC (90.3/9.7)

G6fl 4 Sep 1973



§ ~ NOLTR 73-132

CHEMICAL DATA

EXPLOSIVE NAME: RDX/Stearic Acid (90.3/9.7)

X NO-: 827 ID: 1675 Z NO.: SSGT LOAD ORDER NO.: 1379,
1381

SOURCE:

CHEMICAL NAME:

DATE RECEIVED: LOT NO.:

INITIAL QUANTITY: 2 pounds BATCH NO.: 6, SMUPA-IB, 8616-6

MANUFACTURED BY: IMPACT SENSITIVITY (I or 50% point)
(Type 12 Tools; 2.5 Ky wt; Sandpaper)

Picatinny Arsenal DATE OF TE~ST
Dover, N. J.

:% cm.

S log units

Remarks

G 6 f 2
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TABLE H-I PROCEDURE TO COMPUTE THE SHOCK STRENGTH (sOR s )NEEDEDL G

TO CAUSE A RESPONSE OF A PARTICUL.AR PROBABILITY

NORMAL LOGISTICILGSC
P u PDISTRIRUTION

______ .0 997 FOR A PROBABILITY
________ .5 099591. FIND THE CORRESPONDING VALUE OF u;

5.0 - -2. s AVG + u~g
5.0 0.9933 WHERE AVG AND g ARE EXPRESSED IN

0.9999966 4.5 0.9890 DBg.

0.999968 4.0 0.9820 FRAP(3BLT -L0.99977 3.5 --- 0.9707 .FNA P ALTHE CORSODN VALE Otu
0.9987 3.0 0.9526 2. FIND TH CORSPNIN ALEOF
0.9938 2.5 -0.9241 2 L AG-ug

0.9773 2.0 0. 8808
0.9713 1.9 0.8699 GAUSSIAN
0.9641 _ 1.8 t 0.8582 DISTRIBUTION
0.9554 1,7 0.8455 FOR A PROBABILITY PG:

______- ~1. FIND THE CORRESPONDING VALUE OF u;
0.9452 1.6 0.8320 I 2 . s G=AVG + u -s.
0.9332 1.5 0.8176G
0.9192 1.4 0.8022
0.9032 1.3 ':85 ORA PROBA\8!LIT'( ( I-P~~

0.8849 1.2 0.7685 1. FIND THE CORRESPONDING VALUE OF a'

0,8643 -.1 10.7503 2.s AV
0.8413 1.0 j 0.71)1 sG =AV

0.8159 I0.7110

0.7881 0.8 0.6900 1SAMPLE CALCULATION
0.758 0. 0.645826I
0.758 0.7 0.6452 EXPERIMENTAL) [5%/ POINT 5.61 DBg
0.6915 0.5 0.6225 1 DATA . o

L0.6554 - 0:4- 0,5987ITCDSRBUON
0.6179 0.3 0.5744 RE- UI[CGSTMEISRIUTON

_____ 0jjrMNS PROBABILITY 0.9900
0.5793 0.2 0.5498
O.59LO 0.1 0.5250 5.6' (4.6 1 )(0. 00.

-~j-- -- ~-~--5.652

NOTE;
1.uIS THE NORMALIZED VAPIATE

2. AVG !S TH-E SHOCK STRENGTH FOR FIFTY PERCENT RESPONSE.
3. THIS TABLF CAN BE USED IN AN INVERSE MANNER TO FsTiMATF

FUtiCTIONING. PROBABILIlrr.'

H-1



NOLTR 73-132

TABLE H-2 BARR:ER THICKNESS (MILS, AS A FUNCTION OF SHOCK
STRENGTH FOR DB RANGE .00 TO 5.99

SHOC)

SIRENGTH c.1 n.,I' (3 0*' .j r) n. ', A. 0 A ,07 O.A 0.09
(08G)

l.'0 79 4. 3 797.; 7CJ0.? 1 lq$9 Is7. n 7R99k 714-4 4  ~1 6 779.A "TT .0
77h.? 774.,, 77).7 77(n.9 7h9,1 7f7. 4 7$.5. 763.R 76?.1 760.3

l.?n 7CA.6 7 , 79'1 73. 751.b 749.; 749.? 746,4 744.7 74.0

1.30 741,3 719., 7"7.9 7 . 714 . 7 13.H 7311. 7?9.5 7P7,8 7 A.l

7. .7.9 7mo , ' 7 n 4. 7 7o3.1 7()1.5 6q4 os98. 606.6 69c;.0 693.4

i.70 76.1 6 74.9 673. k £71.4 669.9.. (,s.6. .. A65.3 661.7 66?.?

IoPi0 wol. 7 41Q pI , 0,1 cI.
H 
7 I, 1 A 65 .0, hrn . I Aq I 65 .7 648.6 A41. I

1.9") A 64 A.7 644 .? 64;). 7 it, .1? Alf).7 61R.34 616,8r 6315. 3 633I. 9 637. 4

20 "11 54' 44 ?.6 5? 237 fl?,'] . AP ,9 619.4 61 A.0

?,.l 11 o,.9 6l6 .01 12 13.'8 1.4 10. 9 bAO .' 6 r, .1 604s, 7 603 11. 9
?.? 69. f), ;p I ,n , c997 E99,4 ,9 7. n '9, ;.7 S94.3 r9 2. 591.11 990. 2
?. 0 E.;R7 .7.5 9-,79 .).8 503.4 902.1 SRO.R r7).. 97. 76.8 .
P24 975.4 9i74l 72. . 71.5 7.? #96M.' 567.5 A6..2 564.9 561.6

?. o r- P. 3 % 1 . A C; G .H m ~ , c;R 5 7. * g g ,. 1 rg,. . t 53*4 r,57 . I r5n.A

?.6n 5'FAg' d 4.a '47.) %4 . 94' L14. 5.3 54 .0 540. S 395 53A.3

2.7 o c -17 .0 s.31c; 5-14.S 533.;3 L;3P.) 1 r" .Q C9 .7 S9P23.4 9 '7.?P 96 .0A
?0 .24, 17 P*4 .2.4 521.? )20,0 I f4. p 17.6 516,4 Si2. 514.0

2.90 P1. 9 51,7 51 .93 C) 4.3 r508,? 50)7.1 59'8 c9(04 .7 r,1 s. c 50 7 3

n3or0 ) 5f. ? I)( n. c 49".9 49Q7 .7 4 9 F,.0f 4 9 R. 494.,- 49 3 .? 492.0) 49n.,9
I.1 A 40 $0.7 4-qI. i5 40° A.4 485.3 484. 4R3,1 4R].9 480.8 A 7q.7
3.?0 47A.6 477.9 476.4 47S.3 474.? 4'3,2 472.1 471.0 469.9 468A.
I.30n 4 A 7.7 4 A .7 469i. 6 4 k44,.9 4 011 .4 4 it,4 46h1.3 4 60,3. 45i9.?P 4S P. 1

3. 40 4 1;7 .1 4 96OL,. 45 -,. 4 L, .Q49 e '. 2Q 4 -, '1 4 90(*0 449.R 4 48A.7 447.,7

3.51) 4 .4 6.7 4 4r,. 7 444 , (s( 44.,$ 4 42?.6 4 I1." 44n ,6 439.5 4 38 . 437 . r

3.6) 4 "1.9 9 4d.,, ; 44 43 2 431 . ' 4 0. 4 9.c 42., 427.6
3.70 4-,.6 425.6 424.6 . 4?qh 4p?.7 4?1. 1 420. 7 41(.A 41A. 417.8
3.() 416.9 4 )1 .9 414 n 41 4.n 411.0 417. 1 411.1 410.? 409.3 40P.3
3,50 417.4 4.4 409 4n" , 403o 40?. 7 4ni RM 4no,9 3qQ 399 .0

4.n0 1 Q R 197. 3QA.3 '1Q.4 394,9 3Q3,. h -Q;>. k 91.7 39n9 38q.9
4,1lk lHq.0 3 k.? a1R3 IR6.4 38. 3A,.. 3.3.7 39?.I .71.9 381
4.Prl 'n0.? 39Q,3 31".4 377.6 176.7 175.R 375,0 74,1 371,3 37?.4
4.1(1 171.9 37.,7 34Q', . h.0 k6.l 367. 3 V66.4 365.6 164.A 361.9
4.40) 3631,01 36t72.?2 31 I.4 A6, (IQ~ 39. AS~ I~. 3gig 355.4!,6

4. 5 C 44.$1 r .fl 53.2 IS 35.4 351 .6 35 n . 349.(4 1491 34R.3 347.5
4.60 346,7 34W,q 14,. 1 3443 343,6 e A?, 34P. n 41,? 140.A 39q.6
4.7r, 339,A 34p,1 1,73 13,6 335.7 35.Il 34.? 311.4 332.7 331.q

4 . "() 3-11 1 4 .q .6)4 3 ;o )Q I?k. 1 327. .4 324s . - 475.p 3PS. 1 3?4.3
4.9.' 3P.6 3;?. A 3. 1 1?2,4 30.6 319.9 319.? ;:,4 317,7 317,0

1.0 316.? 315.- '14.i 314,( 313.3 31.' 311. 9 I , 31 n.5 0Q9,7

5.10 q09, 3"8.3 30 7.. 6, ni,.g 30, ? 3 A ,' . 3 M4 A, I 34 .1 10 4.4 v0?.?
.?"n 3n;). 3A1 .3 In6 2QG.4 "99.? 2PqA,'- 2q7.q 297.? pq6.r 29,8

5.30 ?0, 2 94.4 ;>4'.H' ?91.1 ?9?.4 ?01t.7 P91.1 790.4 p89.7 289.1

S .9 ) 1 ,A ?8,? ;)q- R . ?77 9. ? . " ?7M. 077.3 76.7 77,.1

5 .7' 79i ,4 j74 . 27. 7 26. 7. 2. 9 ?1.9 7 1,6 27n.4 ?6Q.A

5.;?0 2 . r, 1 . ? 1.2 76An.1 ?r. 1 pQ,, ? lA, ?64.2 ?67i

5.9" 297.0 25.4 75,9 754.4 254.7 2c4,1 253. 22,>. ?SP.3 715,.

H-2
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IABLE H-3 BARRIER THICKNESS (MILS) AS A FUNCIION OF SHOCK
STRENGTH FOR DBg RANGE 6.00 TO 10.99

SHOCK
STRENGTH n, .01~o o'n? ~ h 0)' A~f5 (Io0 0.07 o. oA 0.00
(08G) M.

600 2111.2 ?f,, . , 5.,.0 249, L; 44.9 2tA.3 247.7 ?47,? 246.6 24A.0

6.10 -45, S .-. P 4 443 241.H 243.? 24P.7 ;? ?, 1 P41,5 P41.0 240,4

6 1A P109 23q,1 pe , 3
7

.
7  

237.1 236.6 236,0 235.5 235.0
630 P14.4 2139 P333 2190.1 13?. 13.3127 232 230*7 2180 1 296
6 o 1pq.1 27P. )72.f 1?7.F 2270 2;76 . 27r"9 7?5.4 24.9 24.4

6,50 ?73.9 173.4 17.0 12P.3 ?1?A 11.3 ?0. ;1201 219. 21q.3
6.7 718.8 pin.3 217.8 217.3 216.8 17,.3 215 P .15.3 216.8 21.3

6.7f P 1.R 21.3 ?1- 214. 211.4 211 213.9 ?1.4 209.9 209.6
8 ?.00 9 1nA54 e; ,0 2,175 207.0 216, 206.1 156.0 1051 206

'14 80 15.4 7 2n1 201,. ?15.3 215. 19.6 21).4 200 9 20046 ?1n.O

7.3 I 0 qQ5 )Q I 1 9&1, 1477, 17.2 149 . 14 146.8 196.3 195.9 14, 4

7.1A 1fO 14,.- 194.) 1 3.6 193.2 qp.8 192.3 192.9 191.9 191.6
7.?0 19.1377 1 49.7 139.2 136.8 1A.4 13T.1q 1375 IA71 1866
70- 14. 4 14 H.3 l34,0 q.7 134 133.7 13,7 1A2. 132.1

7.40 t1R.c 131.5 141.? 1O0.7 1R0.3 137..9 179.5 17.7 1 478.6 ITt

7,5n I 17°. 177.1 178.0 1 79 1 76 17., 17.1 17s'6 174.6 174.2

T.60 173.$3 17.4 1.73o )7?.? 17.7 17, 8 174 123.9 17.6 17n.2
7.70 I1q.A 160.4 1(. 5c I .7 16. 1 679 ? 1:7.5 1671 166.8 1663

7.P0 166.0 1656. 119.7 114.4 164.4 11849 163.7 163.3 1,.9 1676

790 117.5 1617. 16.9 1160 16.7 160.3 160.9 1156 159.2 158.9

4.0 11P.8 15.1 157. 1174 157.0 Ir.67 1S6.3 156.0 155.6 1512

9.I 1 .54.2 I4.52 . 15.1 . i 153. 151.1 150.7 15.4 152.1 151.7

A .0 19.6 141.n 19.1 10n3 150.6 1096 109.3 1489 108.6 14.3

6.30 17? 167.9 167.2 106.9 106.6 106.2 105.7 105.5 145.2 10,9
8.40 104.S 144.5 134.9 143.0 103.8 143.9 103.6 14P.2 102.9 141.6

8.50 101.3 14n.1 101.9 114n3 O4oO 139.6 139.3 139.6 13.7 13A4
.60.0 . 37.7 I *4 7.3 1 37.1 136.8 6.5 116.1 136.8 135.5 1352

8.70 114.9 134.6 134.3 114,0 133.7 1194 133.f) !32.7 132.4 132.1
1.30 131.9 )31.1 131.? 130.9 130 110.3 130.0 12q* 129.4 I 9*1
8.90 1 .A I28 1P4*2 1.7.9 127. 17 127.1 190>s. . I. ? I.5 89.3

9.00 I9.1 I5.l 12.3 I5.0 124.7 188.5 8.9 8?3. 123.6 83.3
9.101 3.0 8.1 *1 17,5 16.5 121.3 171. 1 I .,3 I l l 120.8 880 5
0.20 1P4n. 114.9 411.7 1l4.5 8l14.3 1 A l1A#6 118.3 I83.6 8I.t4
9.30 I17,5 117.2 116.9 116.7 116.4 116.1 115,9 115.6 115.3 11541

1040 114.9 14.6 112.3 114.0 113.8 13.? 113.2 113.0 12.7 1.5

9050 1 .3 81.9 111.9 8.7 Ill.? 110.9 110.7 0.0 110.? 0 96
Y' .60 In9.6 IMQ,4 1 ('9.1 1 a 0M I OA I 0 4 lnA.l 107*9 107-6 107,4
9.70 1 e) 2. 1 A6.9 I nt', 106.4 1n6.? I nS,9 105,7 5, 105,Is ? 10S*0
9.A0 104.7 In4,5 104,2 IA4.O 103,A 103,5 103.3 103.0 102.0l 102,6
9,On InP,3 lop.) 101, 101ot.6 0 1 .4 I1, 2 1A00 9 t00,7 10065 100*2

10.00 100.0 99 ft 99.S 49.3 99,1 cai .9 A,.6 98.4 98.2 97 9
10,-10 9707 9T* 7 7 -3 97. 1 96, . 6.6 96.4 96*2 9sog 9q, :
10 . 0 9S . 9%*3 9S.) (14 .9 94.6 94.4 04.2 94.0 93.8 v3,.
10,.30 91.3 914.1 9".9 co ?.7 9 2,.5 97,3 92.C 91,8 91.6 9 i0.4
1 nl fin ')1,2 91 .0 9n.R RA 90#6 90.4 ri .? 84#9 8l9*7 tic) . 89*3

10.50 RQ~l A4.9 r A. 7 AN .5 gli. I AR.~ I 7.9 87,T 81.5 87.3
10 *60 87.1 S, .9 q °? . a .5 96.3 AA,.I As5.9 8S.7 as.5 8% #3
11).0 In * A i6 4.9 94 67 94.S (44.3 84.1 fl .9 A3, . 83#6 83*4
1no 3.2 93,0 92.R p .6 fl?. 4 ?.? 92, 8148 At1.7 81,.5
10.9n AtI.3 A . An.9 $40.7 El) . ml.4 8n.? A0.0 19.9 7466

: H-3
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IALIH4 BARE THICNEK (MILS) 7AS A~'. FU N OF:SH:OCK

4."E 3 C.i44~,7 q~C

j 19 P7, 1'.4 1?".? I Pf)7* q 71142 k .' 1rA:P, I7. 104, ?) 't n"

13. -3 47, Q 4 4'* 4* 43* 4 .7 41. 10:A

Uk 14. 7 ~ . ? o. 49 1 ;47 ~ .64. A2

17 ? 7 ~ ~ ~ H 4 7 4 f7
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IN,1 .' a-O 01 c c-, A,- I~m- a c rI r in -- 4 c-C p., do~' A0 -441 ' 1 a

c.4411- a-c, 'I-~tC '-Nm~ 51 41 It 0 I .c( I--.-- Ac 1 1

a0c. It (It-. Ia - CJ 1 (4,4 C 11 E ( V a ca
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