o 407079 -

L W~

DEFENSE DOCUMENTATION CENTER.. .

FOR o
SCIENTIFIC AND TECHNICAL IN_FO_RMATIOE\;_%__

CAMERON STATION. ALEXANDRIA. VIRGINIA

UNCLASSIFIED




THIS DOCUMENT IS BEST
QUALITY AVAILABLE. THE COPY
FURNISHED TO DTIC CONTAINED
A SIGNIFICANT NUMBER OF
PAGES - WHICH DO NOT
REPRODUCE LEGIBLY.




NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
govermment procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formilated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-- -
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.




v oaRax

- - T o e

TECHNICAL MEMORANDUM 1i49 ~

SRR I

COMPOSITION B4; ~
A NON -EXUDING EXPLOSIVE FILLER _
FOR -
ARTILLERY SHELL:_

MORRIS E. POLLACK
ROBERT T. SCHIMMEL- -~
STANLEY J. LOWELL ...

P a—
Lot ae

R I

— it et —

[ g

cory N0 2 ) oF £ % . APRIL 1963

PICATINNY ARSENAL
DOVER, NEW JERSEY




The findings in this report are not to be construed as. _.
an official Department of the Army Position.

—

DISPOSITION PRV
Destroy this report when it is no longer needed. _
Do not retumn.
ASTIA AVAILABILITY NOTICE

Qualified requesters may obtain copies of this re-
port from ASTIA. :

2 e g s




———

w0 (Eo6l 27d

/ [
// /) TECHNICAL MEMORANDUM 1149
a 3 . / A .,
/ g ) pedt /% JcOMPOSITION B4,
. A NON-EXUDING EXPLOSIVE FILLER
~ /s 7 FOR
i Sl ARTILLERY SHELL

(/5 -/ 7=

X - BY
//‘9 Ae D // l"'fmomus E. POLLACK
/7. 2, {ROBERTT SCHIMMEL - - ...
) . \_STANLEY J, LOWELL~" -
20 g
\\_/

(/) APRIL 1963,

SUBMITTED BY:Q f/éugﬁz_ REVIEWED BY??
BUCHANAN

D.E. SEEGE
Chief, Explosives Chief, Artillery
Initiator Section Ammunition Laboratory

APPROVED BY: Wﬁ.&_

R.W, VOGEL
Chief, Ammunition
Development Division

AMMUNITION ENGINEERING DIRECTORATE
PICATINNY ARSENAL

DOVER, NEW JERSEY




TABLE OF CONTENTS

OBJECT

SUMMARY

CONCLUSION
RECOMMENDATION
INTRODUCTION
RESULTS

DISCUSSION OF RESULTS
REFERENCES
APPENDICES

A, MIL-C-46652 (Ord)
Composition B4

B. MIL-C-51077 (Ord)
Calcium Silicate, Technical

C. MIL-L-20336A

Loading,Assembling and Packing of High
Explosive Shell With Cast Trinitrotoluene

(TNT), and Cast Composition B

TABLE OF DISTRIBUTION

va mmrenw

QO O N v b b b

25

37

48

(1)




OBJECT

Composition B4 is to be established as the explosive filler replace-
ment for Composition B in cast-loading artillery shell,

SUMMARY

Composition B4 (60/39,.5/0.5 RDX/TNT /calcium silicate), a non-
exuding explosive, was satisfactorily loaded into Shell, HE, 175mm
T203E9, Laboratory test resuits indicated that this non-exuding explosive is
less sensitive to impact than Composition B, Safety tests have been conducted
on 200 Composition B4-loaded T203E9 175mm Shell, These were fired at
chamber pressures from 105-120% of gun rated pressure and satisfactorily
withstood setback pressures of 27,00’0‘9_92

T CONCLUSION

“—Although shell\?;oaded with Composition B4 develop more cracks than
those with Composition B they can be fired satisfactorily in all of the
currently standard artillery weapons. The sensitivity of RDX/TNT compo-
sitions is not adversely affected by ommission of the wax, so-called,
desensitizing agent, e s e

ECOMMENDATION

Composition B4 should be substttyted for Composition B as the standard

explosive filler for ammunition,




INTRODUCTION

The exudation of TNT and TNT-containing explosives at elevated
temperatures has been a serious problem in ammunition storage over the
years, Explosives engineers and ammunition designers have faced this
problem and proposed several methods to minimize or eliminate exudation in
artillery ammunition.

Initially, seaiants and gaskets were used to retard the flow of exudate
from the explosive charge into fuze threads of an artillery projectile.

These were ineffective. As reported in Reference 1, calcium silicate was
successfully used to prevent the flow of exudate into shell fuze threads of the
M71 90mm Shell, Finely powdered calcium silicate possesses a high absorb-
ing capability and is easy to apply as a packing at the bottom-of the fuze well
of an artillery projectile.

Reference 2 recommended in February 1960, that whenever possible,
the addition of calcium silicate absorbent to TNT-containing explosives should
be adopted for all ammunition items such as mines and certain warheads that
were not subjected to high acceleration or deceleration forces. This reco-
mmendation came after concluding that calcium silicate, to 1,25% of the TNT
content, reliably prevents exudation in certain warheads. A-laboratory study
was conducted to determine whether the gensitivity of Composition B was
affected by the removal of the desensitizing wax and the addition of calcium
silicate. It was concluded that the effectiveness of Composition B is increased,
the sensitivity is unaffected and the elimination of exudation is assured by the
removal of the desensitizing wax and the substitution of calcium silicate
{Reference 3).

Another problem of concern to the explosives engineer over the years is
that of cracks in the explosive filler. Military Specification MIL-L-20336A
dated 14 December 1954 (Appendix C) permits no more than two cracks in the
explosive charge., Although this specification has been the standard since
1954 for loading experimental and production artillery rounds, it hac been too
severe as the acceptance criteria (Reference 3), A recent loading specifica-
tion for M470 155mm HE Shell (MIL-L-46633A, 30 November 62) permits not
more than four transverse cracks in any charge and not more than one trans-
verge crack in Segment A,

An explosive mixture of Composition B and 0,5% calcium silicate was
cast-loaded into 394 T387E1l 156mm Shell for a safety test, Initial radiogra-
phic examination indicated that the shell filler contained an excessive number
of cracks, However, the shell were accepted and shipped to Aberdeen Proving
Ground, Maryland, for safety firing tests, A second radiographic examination
made at the Proving Ground, prior to firing, indicated there were additional
cracks as o result of jolting the loaded shell recoived during transportation,
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All of theye shell and the XM51E2 Propelling Charge were conditioned and

" fired at 140°F to produce a chamber pressure of 49,200 psi in the T258
Howitzer, This was 117% of service pressure, All of the shell fired
satisfactorily (Reference 5). Since such promising results were obtained
for Composition B with 0,5% calcium silicate added, this investigation is

to ascertain whether Composition B4, an explosive similar to Composition
B with 0.5% calcium silicate (except the 1% desensitizing wax is eliminated)
can replace the currently standard Composition B, even though the Compo-

sition B4 is more crack prone,

RESULTS

Two hundred T203E9 Shell were loaded with Composition B4 and
supplementary charges in July 1960 for testing (in connection with Test Pro-
gram Request TE-244 dated 13 April 1960). Details -of-the test are described
in Aberdeen Proving Ground Firing Record 68019, which covers tests con~
ducted from 29 March -18 April 1962 {Reference 4). These shell were fired,
without incident, at temperatures of 70 and 140 F, '

The characteristics and properties of Composition B4 are summarized in
Table I.
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DISCUSSION OF RESULTS

The desensitizing effect of wax on Composition B has been questioned
many times since its adoption as an ingredient in the explosive composition,
During the development of Composition B4 as a substitute for Composition B,
the impact and friction sensitivities of the two explosive fillers were compared,
Table I indicates there does not appear to be any significant difference between
Composition B and Composition B4 with respect to impact and friction sensi-
tivity, To confirm the fact that there is little difference in impact sensitivity
between the two explosives, a modified impact test was conducted using the
standard Picatinny Arsenal Test Apparatus, A drop height of 18 inches was
selected for the impact test because sufficient reactions occurred with both explo-
sive compositions at this height, to allow for a comparison of their relative sen-
sitivity, Fifty samples each of Composition B and Composition B4 were sub-
jected to the modified test, Reactions occurred in 31 of 50 samples of Compo-
sition B and in 18 of 50 samples of Composition B4, THhis indicated that wax had
no apparent desensitizing effect on the Composition B, The elimination of the
so-called desensitizing wax from Composition B and the addition of 0,5%
calcium silicate as an absorbent does not adversely affect the impact sensitivity.
The rates of detonation for Composition B and Composition B4 compare favor-
ably (Table I), This indicates that Compoasition B4 may be expected to perform
at least as well as Composition B, Since the 1% wax is"t6 be eliminated and
only 0.5% calcium sili ate is to be added, the explosive content should rise
0.5%. This should increase the performance potential of Composition B4.

It is well established that TNT-containing explosives exude at elevated
temperatures, This occurrence has been investigated -frequently over the
years, Reference 1, 2 and 3 report the latest accomplishments at Picatinny
Arsenal in this area, Calcium silicate was recommended as the absorbent that
will minimize the tendency for TNT-containing explosives-to exude. Firing
tests of T2035E9 175mm HE Shell, loaded with Composition B4, indicated that
this explosive composition can be fired safely in the T145E4 175mm Gun at all
temperatures between -40 F and 140 F, Since this weapon is the highest set-
back force artillery weapon, it is reasonable to assume that all shell loaded
with Composition B4 can be safely fired in weapons that do not exceed the set-
back pressure of 27,000 psi encountered in the firing tests,

There has been concern over the number of cracks that develop in artillery
shell cast-loaded with Composition B4 (Appendix A and B). This concern may
be attributed to the strict requirements in Specification M1L-1.20336A (Appen-
dix C), The requircements in this specification have been the acceptance criteria
for shell cast-loaded with Composition B and TNT for a long time. The specifi-
¢ation alluwa for no more than two transverse cracks in any charge and not more
than ono crack in Segment A, Reference 6 cites the exporience of Picatinny
Argenal and the lowa Ordnance Plant in loading shell with RDX/TNT compositions,
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The experience gained in loading the T387E1 155mm Shell with 99,5/0,5
Composition B/ calcium silicate is of special interest since it reemphasizes
that Specification MIL-L-20336A is, in some cases, too rigid, After
successfully testing the T387E1 (M470) 155mm Shell, the specification for
loading the shell (MIL-P-46633A dated 30 November 1962) allowed four trans-
verse cracks rather than the two permitted by Specification MIL-120336A,
This is a clear departure from the former rigid acceptance standards estab-
lished to assure cast-loading of acceptable quality, Indications are there

will be a further relaxation in the requirements allowing for more cracks in
cast-loaded shell, This should allay the concern regarding acceptance of shell
with cracks that appear in segments other than A, Current safety tests will
furnish additional data to indicate whether or not confidence in firing shell
with multiple cracked charges is justified,
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MIL-C-46652 (Ord)
16 April 1962

YITLITARY SYECTIFICATION
COMPOSITION B4
1. SCOPE

1.1 This specification covers one type of high explosive
designated as Composition B4 for use in Ammunition.

2. APPLICABLE DOCUMENTS
2.1 The following documents of the issue in effect on
date of invitation for bids form a part of this specification
to the extent specified herein.
SPECIFICATIONS
FEDERAL
RR-S-366 - Sieves; Standards, For Testing Purposes.
MILITARY
MIL-R-00398 - RDX.
JAN-T-248 - Trinitrotoluene (TNT)
MIL-C-51077 - Calcium Silicate, Technical.
STANDARDS
FEDERAL
Federal Test Method-STD-791 - Lubricants, Liquid Fuels,
and..Related Producta.

Methods of Inspection,
Sampling, and Testing.

MILITARY
MIL-STD-105 - Sampling Procedures and Tables for
Inspection by Attributes.
MIL-STD-109 - Inspection Terms and Definitions.

FSC: 1375




MIL-C-46652 (ord)
DRAWINGS
ORDNANCE CORPS

7548644 - Box, Packing for High Explosives, Assembly
Datails, Packing and Marking.

7548645 - Carton, Packing Reusable-Collapsibdle
for High Explosives., Assembly, Details,
Packing and Marking.

81-3-148 - Efflux Viscosimeter for Explosives,

PUBLICATIONS
ORDNANCE CORPS

ORD=M608-~11 - Procedures and Tables for Continuous
Sampling by Attributes.

(Copies of specifications, standards, drawings and publications
required by contractors in connection with specific procurement
functions should be obtained from the procuring activity or as
directed by the contracting officer). -

3. REQUIREMENTS
3.1 Material.-The constituent materialé‘ﬁaed in the

manufacture of Composition B4 shall comply with the following
specifications:

Constituent Material Contorming to:
RDx MIL—R-OOSS&
. L e . mra . N
Trinitrotoluene (TNT) JAN-T-248
Grade I
Calcium Silicate MIL-C-51077

3.2 Composition.-The composition of Composition Bé
shallsbe as specified in Table I when teated as specified
in 4.3.1.

RDX, percent 60.0 plus or minus 2.0
TNT, pesrcent 39.5 plus or minus 2.0
Calcium St'licate 0.5 plus or minus 0.1

- lo~




MI1-C-46652 (Ord)

T 3 Moisture.-The mo'‘sture content shall be 0.25 percent
maxinmm {max.) wher :eo2d w3 specified in 4,3,2.

3.4 'Viscosity.-The viscosity shall be 7.0 efflux seconds,
max., wnen tested as specified in 4.3.3.

3.5 Insovluble particles.-Not more than five particles
shall e retained on a number 60 United States Standard (US) sieve
whzn tested as specified in 4.3.¢4.

3.5 PForm.-Unless otherwise specified in the contract
o> purchase order, Composition B4 shall be supplied in the
foim of bSuas, or as strips approximately 1 1/2 inches wide
and 3 inches long when tested as specified in 4.3.5.

4. QUALIZY ASSURANCE PROVISIONS

4.1 Gereral uality assurance provisions.-The supplier
15 responsirnle for the performance of all inspection require-
ments 3pecified hereln. Except as otherwise specified, the
supplier may utilize his own or any other inspection facilities
and s~tvices acceptable to the Government. Inspection records
of *he 2xaminations and tests shall be kept complete and available
to the Government as specified in the contract or order. The
Jovernment reserves tae right to perform any or the inapections
set forth in the specificaticn wnere such inspections are deemed
nzcessary to assure supplies and services conform to prescribed
rejquirements, Reference shall be made to Standard MIL-STD-109
in orde:r to dz2fine the terms used herein. Inspection shall
be performed in accordance with this specification and other
specifications referenced in any of the contractual documents.

4.1.1 Contractor quality assurance system.-I the con-
tractor des'res to utilize a juality assurande system, which
1s at variance with the quality assurance provisions of 4.2 and
4.3 and ocher documents refarenzed lierein, he shall sudbmit
a writ*ten description of the system to the contracting officer
for approval prior to initiation of production. It shall
include a CGescyription covering controls for lot formation
and idsntification, inspections to be performed, inspection
stations, sampling procedurss, methods of inspection, (measuring
and testing equipmenc), and provisions for control and dis-
position of non-conforming material. The written description
will ba cons!derad acceptabie when, as a minimum, it provides
the 4uality assurance provisions required by the provisions
of 4.2 and 4.3 and the other documents referenced herein. The
contractor shall not be restrictsd to the inspection station

3
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MIL-C-46652 (Ord)

nor the method of Inspection listed in this specification pro-
vided that an equ!.2 :/ ¢ zontrol 's included in the approved
qual‘ty assurance procedure. In cases of d!/spute as to whether
certain procedures of the contractor's system provide equal
assurance, the comparable procedure of this specification

shall apply. The contractor shall notify the Government of,
and obtain approval for, any changes to the written procedure
whizh effects the degree of assurance required by this specifi-
cation or other documents referenced herein.

4.1.2. Submission of product.-At the time the completed
lot of product is submitted to the Government.for acceptance,
the contractor shall supply the following information accompanied
by a certificate which attests that the information provided
is correct and applicadble to the.'product being submitted:

a. A statement that the lot complies with all quality
agsurance provisions of the approved current written description
of the system.

b. Quantity of product inspected.

¢. Results obtained for all inspection performed.

d. Specification number and date, together with an
identification and date of changes.

e, Certificates of analysis on all material procured
directly by the contractor when such material is controlled
by Government specifications referenced in any of the con-
tractual documents.

f. Quantity of product in the lot.

g. Date submitted.

The certificate shall be signed by a responsible agent of

the certifying organization. The initial certificate submitted
shall be substantiated by evidence of the agent's authority

to bind his principal. Substantiation of the agent's authority
will not be required with subsequent certificates unless,
during the course of the contract, this authority.is vested

in another agent of the certifying organization

4.1.3 GOovernment verification.-Using the contractor'a
written quality assurance procedure (see 4.1.1) this detail
specification, and other contractual documents as a guide,
the Government inspector shall verify all quality assurance
operations performed by the contractor. Verification shall
be in accordance with a. or b. as applicable, the decision
being the responsibility of the procuring activity. In
either case, the inspector shall also ascertain, prior to
acceptance, that all quality provisions of other specifications

4
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M11-C-46652 (Ordy

refsrerced in any of <2 conttactual documents rave been complied
with, Leviaiione . smeut ey o agreed upon procedures
dissovered by the Governient !nopector shall be brought to the
atten~ion of the suppiler. Disposition of tre product and
remedial action shall be us directed by the Government 1in-
spector and, depending on the nature of the deviation, may
consist of lot rejection, screening, resampling, re-instruction
of the supplier’s employees, or other appropriate aztion:

a, Verification at the point of manufacture shall be
accompiished at unscneduled intervals {n accordance with
4.1.3.1 and &.1.3.2.

b. Verificacion at the point of delivery shall be in
accordance with 4.1.3.2.

4,1,2,1 Surveillance.-Surveillance shall include, but
18 not limited to:
a. Observation of procedures concerning lot formation
and identification.
t. Observarion of sampling procedures and application
of acceptance criteria.
¢. Detvermination that all required examinations and
tests are performed in accordance with the prescribed pro-
cedur=2s of this specification, or approved equivalents thereto.
d. Review of procedures for control and disposition
of non-conforming material.
4.1.3.2 Product inapection.~Product inspection shall
consist of Government inspection of product which has been
previously inspected by the contractor and found to meet the
quality assurance provisions of this specification. The
inspection by the Government shall be performed to the degree
necessary in order io detsrmine that the product is of the
juality raquired by zhis spacification and that the contractor's
records are reliable, -- L

4.2 Inspection provisions.

4,2.1 Llot formation.-A lot shall consist ol one or more
batches of Composition B4 produced by ons manufacturer,
in accordance with the same specificatior, or same specifi-
cation revision, under one continuous set of operating con-
ditions. Each batch shall consist of that quantity of Come
position B4 that has been subjected to the same unit chemical
or physical mixing process intended to make the final product
homogeneous.

“]3-




MIL-C-46652 (Ord)

4.2.2 Examination.-Sampling plans and procedures for
the following class.: .cation of defects shall be in accordance
with Standard MIL-STD-105. Continuous sampling plans, in
accordance with Handbook ORD-M608-11 may be used if approved
by the procuring activity. Also, at the option of the pro-
curing activity, AQL's and sampling plans may be applied to
the individual characterisitcs listed using an AQL of 0.25
percent for each major defect and an AQL of 0.40 percent
for each minor defect.

4.2.2.1 Wooden box or fiberboard carton, prior to closing
(see dwg. F7548644, and F7548645,)

Categories Defects Method of Code No
Inspection (see 6.2)

Critical: None defined

Major: AQL 0.40 percent i
101. Liner pierced or torn .....ccee Visual 01001
102. Liner improperly closed ....... Visual 01002
103. Forelgn matter .....c.cceese000 Visual 01003
Minor: AQL 0.40 percent
201. Type of liner incorrect ....... Visual 01004

4.2.2.2 Sealed wooden box (see dwg. F7548644).

Categories Defects Method of Code No.
Inspection
Critical: None defined
Major: AQL 1.00 percent -
101. Box damaged ....ccecv0ccvsncase Visual 02001
102. DOD symbol misleading or -
unidentiriahle 0 8 0 0 09V O OO .00 v13ual 02002
103. Top improperly assembled ...... Visual 02003
104. Strapping dbroken, or loose .... Visual.
Manual 02004
Minor: AQL 1.50 percent
201. Nail protruding ...cceeececeess Visual 02005
202. Marking misleading or
unidentifiable ....ciceceesee.0 Visual 02006
203, Strapping improperly assembled. Visual-
Manual 02007

wl4e




MIL-C-48652 (Ord)
4.2,2.3 Sealed fiberboard carton (see dwg. P7548645)

Categories Defects Method of Code No.
Inspection

Critical: None defined
Ma jor: AQL 0.40 percent

101. Assembly torn or pierced ...... Visual 03001
102. DOD symbol misleading or

unidentifiable .....cc0000000.. Visual 03002
103. Strapping droken or loose ..... Visual-

Manual 03003
Minor: AQL 0.40 percent

201. Marking misleading or

unidentifiable ....cccc00000...-Visual 03004

4.2.3 Testing.-Samples shall be selected from each: 1ot of
Compositios B4, in such number and amount as to insure that
the samples shall be representative of the lot and shall bde
subjected to all tests specified herein. If the sample fails
to comply with any of the requirements specified herein, the lot
:hgll be rejected. The tests shall be performed as specified in

4.3 Test methods.

4.3.1 Composition.

4.3.1.1 gTNT) content, Code No. 04001.-A weighed portion
of 5.00 grams (gms.) of the sample shall be placed in a 500
milliliter (ml.) beaker, and 15 ml. of benzene saturated with

- RDX shall be added. The beaker shall be covered-with a watch
glass and placed on a steam bath for 30 minutes. The lumps

shall be broken up with a glass rod and the solution agitated
occasionally by swirling. After cooling to room temperature

the solution shall be filtered through a tared filtering crucibdble.
The insoluble residue shall be transferred from the beaker to

the filtering crucidble using four portions or more of 2 to 3

ml. each of benzene saturated with RDX. Air shall be

drawn through the crucible until the odor of benzene 1is no

longer detectable. The crucible and contents shall be dried

for one hour at 100 degrees Centigrade (C.) plus or minus S
degrees C., cooled in & desiccator, and weighed, The per-
centage of TNT shall be calculated as follows:

-15.




MIL-C.46652 (Ord)

Percent TNT =_100 A-B
W o (MW

where:
A = weight of crucible and sample, .
B = weight of crucible and residue after benzene extraction,
W = weight of sample.
M = percent moisture in material, expressed as a dezimal

(see 4.3.2).

4.3.1.2 RDX content, Code No. 05001.-The crucible and
residue from the TNT determination shall be extracted with
8 ten ml. portions of hot acetone. The acetone shall de
allowed to remain in contact with the sample for one minute
before applying suction. Air shall be drawn through
the crucible until the odor of acetone is no longer detectable.
The crucible and contents shall be driea for one hour at 100
degrees C. plus or minus S5 degrees C. cooled-in.a desiccator,
and weighed. The percentage of RDX shall be calculated as
follows: .

Percent RDX = 100 B-C

W -

where: .
B = weight of crucible and residue after benzene extraction,
C = weight of crucible and residue after acetone extraction.
W = welght of sample.
M = percent moisture in material, expressed as a decimal

(see 4.3.2).

4.3.1.3 Calcium silicate. Code No. 06001.-The percent
of calcium silicate shall be calculated as follows:

Percent Calcium Silicate = 100 C-D
W e

"where: e . -
welght of crucible and residue after acetone extraction.
weight of crucible and residue.
weight of sample.
percent moisture in material, expreesed as a decimal
(see 4.3.2).

4.3.1.4 Alternate method fror TNT, Code No. 04002.-An
accurately weighed portion of exactly 1.000 gm. of sample
shall be transferred to 100 ml. volumetric flask and add 60

8
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ml. of benzene (previously saturated with RDX), The flask
shall be loosely stoppered and placed on a steam dbath for

S to 10 minutes w'.th occasional swirling. The flask shall

te removed from the steam vath and cooled to room temperature,
The flask shall be made up to the mark with benzene saturated with RD)
and shaken well and allow the RDX to settle to the bottom,

Twenty ml. of the clear supernatant solution shall be transferred,
using a pipet, to a SO0 ml. titration flask from which the

air has been swept out by a stream of carbon dioxide gas.

Continue the flow of gas throughout the determination. Twenty

five ml. of acetic acid and 25 ml. of concentrated hydrochloric

acid shall be added to the titration flask and the contents

shall be stirred by means of a magnetic stirrer for 10 minutes.
Exactly 100 ml. of 0.2 normal (N) chromous chloride solution (see 6.3)
shall be added to the flask and again stirred for 10 minutes.

Fifteen drops of 2 percent aqueous phenosafranin indicator

shall be added and titrated with 0.15 N ferric ammonium sulfate
solution until a sharp color change from green to deep red.

A blank determination shall be run following the same pro-

cedure but omit the sample. A constant temperdture must be
maintained for the blank and the sample. The percent of TNT shall

te calculated as follows:

Percent TNT = 6.310 N (Vg - Vy)

W - (MW)

where: c. . . - -

Ve = ml. of ferric ammonium sulfate used to titrate

the sample.
Vg = g%. of ferric ammonium sulfate used to titrate the
ank.

N = normality of the ferric ammonium eulrete solution.

W = weight in gm,

M = percent moisture in material, expressed ee a decimel

(see 4.3.2). v

4.3.1.5 Alternate method for RDX, Code N6, 05002.-An
eccuretely weighed portion of exactly 0.5000 gm. of the sample
shall be transferred to a 100 ml. volumetric flask, About
60 ml, of acetic acid shall be added to the flask and heated
on a hot plate until the sample is completely dissolved. Tha
flask shall be removed from the hot plate and allow to cool
Lo room temperature. The flask shall be made up to the mark
with acetic acid and shaken. Twenty ml. of the contents
of the flask shall be transferred, using a pipet, to a SO0 ml.
titration flask from which the air has been swept out dy a
stream of carbon dioxide gas. Continue the flow of gas
throughout the determination. Twenty five ml., of concentrated
hydrochloric acid shall be added and stirred with a magnetic
stirrer for 10 minutes, Exactly 100 ml, of 0,2 N chromous

-17
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chloride solution snall be added to the flask and stirred

for 15 minutes. Fifteen drops of phenosafranin indicator
shall be added and titrate with 0.1S5N ferric ammonium sulfate
solution until a sharp color change from green to deep red.

A bdlank shall be run following the same procedure but omit
;hglsamplo. The percentage of RDX shall be calculated as
ollows:

Percent RDX = 2,085 NEVJ. -Vy ) - (V3 -V, !3
W= M

MW

where:
Vi = ml. of ferric ammonlium sulfate used to titrate
the blank.
V2 = ml. of ferr'c ammonium sulfate used to titrate the
sample.
V3 = ml, of ferric ammonium sulfate used to titrate the
blank for TNT.
V4 = ml, of ferric ammonium sulfate used to titrate the
sample for TNT.
= Normality of ferric ammonium sulfate solution.
weight of sample.
= percent moisture in material, expressed as a decimal
(See 4.3.2). ‘ -

4.3.1.6 Calcium silicate, Code No. 06002.-A weighed
portion of 5.00 gm. of the sample shall be placed in a S00
ml. beaker and SO ml. of acetone shall be added. The beaker
shall be covered with a watch glass and placed on a steam
bath and warmed. The lumps shall be broken up with a glass
rod and the solution agitated occasionally by swirling.
Decant the solution through a filtering cruciblé and treat
the residue in the beaker with 20 ml. more of acetone. Filter
the solution through the crucible. Transfer the lnsoluble
residue completely to the crucible and wash it with acetone.
The crucible and residue shall be dried in an oven at 110
degrees C. for 1 hour, cool in a desiccator and weigh. The
percent calcium silicate shall be calculated as follows:

Xx=
]

Percent calecium silicate = QA
w-
where:
A = the weight of the residue.
W = the weight of the sample,
M = percent moisture in material expressed as decimal
" (see 4.3.2),

-8«
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4.%.2 Motsture

4.3.2.1 Karl Fiscier method(@lternate method) Code No. 07001
Them moisture shall be determined in accordance with Standard
FED-STL-791, Method 3253, except the sample shall be 8 to 10 grams.

4,3.2,2 Conductimetric method Code No. 07002

4,.5.2.2.1 Apparatus.-The following apparatus 1is required:

a. A conductivity cell having platinum eiectrodes
coated with platinum black, and mounted in a glass case. The
cell constan:; of the conductivity c¢ell shall be approximately O.1
reziprocal centimeter,

b. A conductivity bridge, of the Wheatstone type, having
a range from 10,000 to 100,00C ohms, and a precision of 2
percent or better.

c. A glass stirrer of the propeller type.-

d. A scirring motor.

e. A 200 milliliter (ml.) automatic pipette connected
by means of s ground glass connection with a S-gallon pyrex
reservolr.

f. A 50-ml. automatic burecte connected by means of
a8 ground glass connection with a 5-gallon pyrex reservolr.

g. A wide-mouthed glass titration bottle of approximately
400-ml. capacity equipped with a tight fitting ground glass
stopper. ..

h. A rubber stopper whick fits the titration bdottle, and
which 1s provided with 3 holes, one :'or the conductivity cell,
one for the stirrer, and one for the tip of the burette.

4.3.2,2.1,1 Assembly.-The apparatus shall be assembled as
follows: The conductivity cell shall he inserted into the appropriate
hole of the rubber stospper. A short piece of glass tubing shall
be placed ‘nto another hole of the rubber stopper, to act as a
sleeve for the shaft of the stirrer. The internal diameter of
the glass tubing used shall be only slightly greater than the
diameter of the shaft of the stirrer. The rubber stopper assemdly
shall be clamped to a suitable support. The shaft of the stirrer shall
then be passed through the sleeve in the rubter stopper and
attached to the stirring motor. The stirring motor shall bde
provided with a sulitable support. The buretie shall be set up
so thet the tip of the burette passes completely through the third
hole in the rubber stopper. The electric leads from the
conductivity cell shali be attached to the proper binding posts of
the conductivity bridge.

11
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4.%2,2,.2.2 Solutions.

4.3,2.2.2,1 Solution "A" (Acetic Acid-sulfuric acid).=-A
portion of 16.0 liters of approximately 99.9 percent glacilal
acetic acid shall be mixed with 85 ml. of approximately 96
sulfuric acid and 30 ml. of approximately 97.5 percent acetic
anhydride in the 5 gallon pyrex reseirvoir, which is to be used
with the 200 ml. automatic pipette. This solution shall have
a2 blank titration value of not more than 3 ml. of solution B as
determined in 4.3.2.2.2.3. If nne blank titration of the solution
exceeds 3 ml. of solution B, more acetic anhydride shall be added.

4.3.2.2.2.2 Solution "B" (acetic anhydride-acetic acid).-
A portion of 2.0 liters of approximately 97.4 percent acetic
anhydride shall be mixed with 15.0 i‘ters of approximately 99.9
percent glacial acetic acid in the S gallon pyrex reservoir which
is fitted with the S0 ml. automatic burette., This solution shall
have a water equivalent value of approximately 0,02 gram (gm.) of
water per ml., when standardized as specified in 4.3.2.2.2.3.
The water csquivalent value of the solution shall be adjusted if
necessary, by adding more acetic anhydride or glacial acetic acid,
the former increasing the value and the latter decreasing it.

$.3.2.2.2.3 Standardization of the solutions.

4.3.2.2.2.3.1 Preferred procedure.-Two hundred ml., of
solution A shall be pipetted into the titration dbottle, All
necessary precautions shall be taken to minimize absorption of
moisture from the atmosphere during this, and the subsequent
operations. A weighed portion of approximately 0.5 gm. of water
shall be added to the bottle, and the bottle attached to the rubder
stopper assembly. The stirring motor shall then be started, and
operated at such speed that the solid miterial (if any) remains
in suspension, and the resistance of the solution shall be
practically constant as measured with the conductivity bridge.
The agitated solution shall be titrated with solution B 0.5 ml.
portions being added at a time, and the resistance determined after
each addition. As solution B is added, thz resiatance of the
solution being titrated increases to a max. at the end-point and
then decreases. The resistance values obtained shall be plotted
on rectangular coordinates against the corresponding number of mil.
of solution "B" added. A straight line shall be drawn through
the two points on the plot Jjust preceding the point of max.
resistance value, and the line extended to interesect a similarly
extended line drawn through the two pointa on the plot Jjust

12
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follow!ng ine max. res!stance value. The point of intersection
of the two lines s=a’' . .2 considered as the end-point of the
titration. The numbe- of ml, of solution "B" corresponding to
this end-point shall be recorded. A bdlank determination shall
be made on a 200-ml. portion of solution A. The numdber of gnm.
of ;agir squivalent to 1 ml, of solution B shall be calculated
as follows,

E =W
Vev
where: :
= gm, of water equivalent to a 1 ml. of solution B
= gm, of water added to standardization
= ml, of eolution B required to titrate the specimen.
= ml. of solution B required to titrate the blank.,

<<EM™

4.3.2.2.2.3.2 Alternate procedure.-The following procedure
for determination of the titration end-point may be used as an
alternate to the procedure specified in 4.3.2.2.2.3.1. The progress
of the titration shall be followed by adjusting the conductivity
bridge reading, sufficlently above or below the actual resistance
of the solution so that the shadow in the "Eye" appears as a
hairline, The reading of the bridge shall be increased uniformly
so that the appearance of the shadow remains constant through the
titration. The end-point is shown in the"eye" by a slight opening
of the shadow 1f the reading of the bridge is jJust below the
resistance of the solution, and by the fading or disappearance
of the shadow if the reading cf the bridge is just above the
resistance of the solution,

4.3.2,.2.3 Procedure.-A specimen shall be crushed to a
particle size of approximately 3/4 in. or smaller. A welighed
portion of approximately 50 gm. shall be transferred to the titration
bottle. A 200 ml. portion of solution "A" shall be added, necessary
precaution bveing taken to minimize absorption of moisture from
the atmosphere by the solution during this operation. It shall be
ascertained that' none or the specimen remains on the ground surfaces,
then the dbottle shall be stoppered with the glass stopper, and
the contents of the bottle agitated until all of the TNT is
dissolved. The glass stopper shall be removed and the bottle
attached immediately to the rubber stopper assemdbly. The solution
shall be titrated and the number of ml. of solution "B" equivalent
to the end-point of the titration determined in a manner similar
to that used in the standardization of solution "B" as specified
in 4.3.2.2,2.3. The percentage of moisture in the specimen shall
be calculated as follows:

13
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Percent moisture = _100E (V--)

where -
V = ml, of solurion "B" reguired to titrate the specimen.
v = ml, of sclution "B" required to titrate blank.
E = gm., of water equivalent-to 1 ml. of solution "B"
_ W = gm, of specimen.

4.3.3 Determination of viscoaity (Efflux method), Code
No. 08001.-An efflux viscosimeter shall be prepared in accordance
with Drawing 81-3-1i8& or approved equal, approximately S00
gm, of the sample material shall be placed in-a melt pot and
the agitator started. The Jjacket of the melt pot shall be
heated wictn steam at 10 pounds per syuare inch, No control
of temperature need te maintatned in the pot other than that
obtained by controlling the steam pressure. The temperature
of the water circulating through the Jjacket on::the-viscosimeter
cone shall be thermostatically controlled at 85 degrees C,
As the sample melts it will flow into the viscosimeter cone.
The mater'al in the cone shall be stirred by hand with a
thermometer until the temperature of the entire sample 1s 85
degrees C. Stirring of the molten sample shall be continued
witn occasional vertical movement, until it is entirely free
of lumps and there is n> segregation of RDX. The temperature
of the sample shall be adjusted to 85.0 degrees C. and then
the thermometer and rubber stopper removed from-the bottom of
the cone to permit the molten sample to flow freely into a pan.
The time required for the surface of the molten sample to fall
from the tip of the upper marker to the tip of the lower marker
shall be measured with a stop watch graduated in tenths of
a second. Tne timing shall be started at the instant the upper
ind‘cating pointer plerces the surface of the molten sample
and stopped when the surface ‘s broken by the lower indicating
polnter. This time inteérval 1s the efflux viscosity of the
sample, and shall be recorded to the nearest tenth of a second.

4.3.4 Insoluble particles, Code No, C9CCl.-A 50 gm.
portion of the sample shall be welgned in a 4CC ml, beaker.
One-hundred ml. of acetone shall be added and the beaker and
conten%ts heated on a steam bath until all the lumps are broken
down ana all- soluble material 1is dissolved. The mixing
shall be poured through a small US Standard Number 60 sieve
complying with the requirements of Specification RR-S-366.
Care shouald be taken to wash all the insoluble matter from
the beaker with acetone. The residue on the sieve shall te
washed with acetone to remove the RDX and dry the sieve, The
particles retained shall be counted.

14
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4.3,5 Form, Code No. 10001.-The form shall be determined
visually.

S. PREPARATION FOR DELIVERY
5.1 Packing (see 6.1)

5.1.1 Level A.-Composition B4 shall be packed and
marked in accordance with Drawing 7548644.

5.1.2 Level C.-Composition B4 shall be packed and marked
in accordance with drawing 7548645,

6. NOTES

6.1 Ordering data.-Procurement documents should specify
* the following:

a. title, number and date of this specification

b. 1level of protection required.

6. 2' Inspection code numbers.-The five digit code numbers
assigned to the inspection herein are to racilitate future data
collection and analysis by the Government.

6.3 Chromous Chloride solution.-Method for the preparation
of 0.2N chromous chloride -solution may be found in-Picatinny -
Arsenal Technical Memorandum No. ACS-3-60 "Determination of
Nitrogenous Compounds of Ordnance Interest by Chromous Chloride
Reduction (1) Compound containing Nitro and Nitramine- Groups"
by Charles C. Jamison dated May 1960 which may be obtained from
Picatinny Araenal Dover, N.J.

Notice.,-When Government drawings, specirications, or other data
are used for any purpose other than in connectiori with a T
definitely related Government procurement operation, the

United States Government thereby incurs no responsibility

nor any obligation whatscever; and the fact that the Government
may have formulated, furnished, or in any way supplied said
drawings, specifications, or other data is not to be regarded
by implication or otherwise as in any manner licensing the
holder or any other person or corporation, or conveying any
rights or permission to manufacture, use, or sell any patented
invention that may in any way be related thereto.

Custodian: Preparing activity:
Army-Ordnance Corps Army-Ordnance Corps

15
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m.-c-51o77(o§d)
1 Pebruary 1962

MILITARY SPECIFICATION
CALCIUM SILICATE, TECHNICAL
1. SCOPE '

1.1 This specification covers only ons type of calcium silicate, absorbent
for use in explosives.

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issus in effect on date of invitiation
for bids form a part of this specification to the extent specified herein,

SPECIFICATIONS:
MILITARY
W-8-48 - Sacks, Shipping, Paper
STANDARDS
MILITARY
MIL-STD-105 - Sampling Procedures and Tables for Inspection by
Attributes.
MIL-STD~109 - Inspection Terms and Definitioms.-
MIL-STD-129 - Marking for Shipment and Storegs. -
PUBLICATIONS
ORDMANCE COFP3 mine o e

ORD-MS03-11 « Procedurss and Tables for Céntinuous
Sampling by Attributes,

rsc: 6810
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(Copies of specifications, standards, drawings and publications required by
contractors in connection with specific procuremsnt functions should be cbtained
from the procuring activity or as directed by the contracting officer),

3. REQUIREMENTS

3.1 Chemical requirements.-The calcium silicate, absorbent shall conform
t0 the chemical composition specified in Table I, vhen tested as specified in
the applicable paragraph.

Table I

Percent Applicable
Ingredient Maximum (max,}  Minimum ( min,)- _persgraph
Total volatile matter 9.0 acea L.3.1
Total silicon as silicon
dioxide (S10p) dry basis 64.0 52.0 4.3.2
Total calcium as
calcium oxide (Ca0)
dry basis 32.0 23.0 4.3.3
Sum of percent S10o,
Ca0, and loss of
weight on ignition, dry
basis - o o o 97.0 hoaol‘
plt 9.0 1.5 b.3.7

3.2 Physical requirements.-The calcium silicate, absorbent shall conform
to the physical requirements specified in Table II, when tested as specified in

the applicable paragraph.

-zf)-
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Table 11
Erogerty Parcent Applicable
Mip, Max, parazrach
Granulation 4.3.5
Retained on 140 mesh
sieve ———— 1.0
Retained on 325 mesh
sieve ——— 6.0
Meta-nitrotoluene absorption 550 5“-
(am.)/ .
lw m' wm—— l‘0306
Gritwe —— 0.01 4.3.8

##Note: The residue shall not produce asmratching noise or scratch
the glass slide. o

3.2.1 Color.-The calcium silicate, absorbent shall be white in
color. .-

3.3 Workmanship.-All bags shall be dry amd all bags, and the material
contained therein, shall be free of dirt, oil, grease and other foreign
material.

4, WQUALLITY AGOURANCE PRUVISIUNS

4.1 General quality assurance provisions.-The supplier is responsible
for the performance of all inspection requirements as specified herein.
Except as otherwise specified, the supplier may utilise his own or any other
inspection fucilities and services acceptable to the Government. Inspection
records of the examinations and tests shall be kept complete.md available to
the Government as specified in the contract or order. The Government re-
serves the right to perform any of the inspections set forth-in the specifica-
tion where such inspections are deemed necessary to assure supplies and
services conform to prescribed requirements. Reference shall be madeto
Standard MIL-STD-109 in order to define the terms used herein. Inspec-
tion shall be performed in accordance with this specification and other speci-
fications referenced in any of the contractual documents.

4.1.1 Contractor quality assurance system.-If the contractor desires
to utilize a quality assurance system, which is at variance with the quality
assurance provisions of 4.2.2 and 4.3 and other documents referenced here.n,
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he shall submit a written description of the system to the contracting officer
for approval prior to initiation of production., It shall include a description
covering controls for lot formation and identification, inspections to be per-
formed, inspection stations, sampling procedures, methods of inspection,
(measuring and testing equipment), and provisions for control and disposition
of non-conforming material. The writton description will be considered
acceptable wvhen, as a minimum, it provides the quality assurance provisions
required by the provisions of 4.2.2. and 4.3 and the other documents refer-
enced herein. The contractor shall noi “e restricted to the inspection sta-
tion or the method of inspection listed in this specification provided than an
equivalent control is included in the approved quality assurance procedure.

In cases of dispute as to whether certain procedures of the contractor's
system provide equal assurance, the comparable procedurs of this specifi-
cation shall apply. The contractor shall notify the Government of, and ob-
tain approval for, any changes to the written procedure that effects the de-
gree of assurance required by this specification or othér documents refer-
enced herein.

4.1.2 Sybmission of product.-At the time the completéd~lot of pro-
duct is sutmitted to the Government for acceptance, the contractor shall
supply the following information accompanied by a certificate which attests
that the information provided 1s correct and applicable to the product sub-
mitted:

2. A statement that the lot complies with all quality assurance
provisions of the approved current written description of the system.

b. Quantity of product inspected.

¢. Results obtained for all inspection porfonnod

d. OSpecification number and date, together with an identifica- -
tion and date of changes,

e. Certificates of analysis on all material covered by referenced
government specificationsprocured directly by the contractor.

f. Quantity of product in the lot.

g. Date submitted.
The certificate shall be signed by a responsible agent of the certifying
organization. The initial certificate submitted shall be substantiated by
evidence of the agent's authority to bind his principal:” Substantiation of the
agent's authority will not .be required with aubsequent. certificates unless,
during the course of the contract, this authority is vested in another agent
of the certifying organization.

4.1.3 ngg;ngg?g_xgxigigsgign.-Using the contractor's written quality
assurance procedure (see 4.1.1), this detail specification, and other
contractual documents as a guide, the Government inspector shall verify
all quality assurance operations performed by the contractor. Verification
shall be in accordance with a. or b. as applicable, the decision being the re-~
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sponsibility of the procuring activity. In either case, the inspector shall also
ascertain, prior to acceptance, that all quality assurance provisions of other
specifications referenced in any of the contractual documents have been com-
plied with, Deviations from prescribed or agreed upon procedures discov-
ered by the Government inspector shall be brought to the attention of the sup-
plier. Disposition of the product and remedial action shall be as directed by
the Government inspector and, depending on the nature of the deviation, may
consist of lot rejection, screening, re-sampling, re-instruction of the sup-
plier's employees, or other appropriate action:

a. Verification at the point of manufacture shall be accomplished
at unscheduled intervals in accordance with 4.1.3.1 and 4.1.3.2.

b. Verification at the point of delivery shall be in accordance
with 4.1.3.2,

4.1.3.1 Surveillance. - Surveillance shall include, but is not

limited to:

a. Obsarsvation of procedures concerning lot formation and identi-

fication. . o
b. Observation of sampling procedures and application of accept-
ance criteria.
c¢. Determination that all required examinations and tests are
performed in accordance with the prescribed procedures of this specifica-
tion, or approved equivalents thereto.
: d. Review of procedures for control and disposition of non-
conforming material. a
4.1.3.2 Product inspection. - Product inspection shall consist of
Government inspection of product which has been previously inspected by
the contractor and found to meet the quality assurance-provisions of this
specification. The inspection by the Government shall be performed in
order to determine that the product is of the quality required by this

.....

4,2 Inspection provisions. -

4,.2.1 Lot formation.- A lot shall consist of one or more batches
of calcium silicate, absorbent, produced by one manufacturer, in accord-
ance with the same specification, or same specification revision, under
one continuous set of operating conditions. Each batch shall consist of that
quantity of calcium silicate, absorbent that has been subjected to the same
unit chemical or physical mixing process intended to make the final pro-
duct homogeneous.

4.2.2 Examination, - Sampling plans and procedures for the follow-
ing classification of defects shall be in accordance with Standard MIL-STD-
105. Continuous sampling plans, in accordance with Handbook ORD-M608-
11 may be used if approved by the procuring activity, Also, at the option
of the procuring activity, AQL's and sampling plans may be applied to the

"t‘.”'
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individual characteristics listed using an AQL of 0,25 percent for exch major
defect and an AQL of 0,40 percent for each minor defect,
4.2.2.1 Paper shipping sack, prior to filling (see 5.1),-

Categories Defects Method of inspection

Critical: None detined
Major: AQL 0,25 percent
101. Sack torn, cut or punctured . . . . « . + Visual
102, Seam incomplete, or improperly
finished o o e ot e cavovoceeoseo s Visual

Minor: AQL 1.00 percent
201. Marking misleading or unidentifiable. . ,Visual

202. Evidence Of moi'ture. ¢« 8 & & o o o A9 ovi‘“‘l-Tactile

4.2.2.2 Paper shipping sack, after filling (see 5.1).-

Categories Defects Method of inspection

Critical: None defined
Major: AQL 0.25 percent
-101, Closure incomplete or improper. . « . «-.Visual

Minor: None defined,

4.2.3 Testing. -

4.2.3.1 Sampling for tests. - A sample of three pounds shall be se-
lected from each lot for tests. If any sample fails to comply with any of the
requirements, the lot shall be rejected. -

4.3 Test methods and procedures, -

4.3.1 Determination of total volatile matter. -~ A-portion of approxi-
materly five gm. weighed to the nearest milligram (mg.) shall be trans-
ferred to a tared glass or aluminum dish. The specimen shall be spread
loosely over the bottom of the dish. The dish and contents shall be heated
in a drying oven maintained at 105° + 5 degrees centigrade (°C.) for four
hours., The dish shall then be removed and placed in a desiccator, When
cool, the dish shall be weighed to the nearest mg, The procedure of heat-
ing cooling and weighing shall be repeated at hourly intervals until constant
weight is reached or the sample gains weight. The percent of total volatile
matter shall be calculated as follows:

Percent total volatile matter = (A-Bz 100
A

where;
A z2original weight of the specimen in gmas.
B = final weight of the specimen in gmas,

-3
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1.3.2 Determination of total silicon as SiO,.- A portion of ap-

proximately 0,5 gm, weighed to the nearest 0.1 mg., shall be transferred
to a 250 milliliter (ml.) beaker. A 25 ml, portion of concentrated hydro-
chloric acid shall be added and the mixture shall be carefully evaporated to
dryness on a hot plate in the hood. The residue shall be baked for 30 minutes
in an oven maintained at 105° + 5°C. At the end of this period, the beaker
shall be removed and allowed to cool to room temperature, The residue shal
be moist:ned with three ml. of concentrated hydrochloric acid and then 50
ml. ol water shall be added and the mixture heated to boiling. This mixture
shall be filtered through a Whatman Number (No.) 42 paper, or equivalent.
The beaker shall be rinsed alternately with three portions of hot water, 20
ml. each, and three portions, 2.0 ml. each of 1:20 hydrochloric acid. Each
portion of wash water shall be filtered through the original filter paper.
The filtrate shall be evaporated to dryness on a hot plate and the residue
treated as above beginning with baking in the oven. The-residue shall be
allowed to cool and then ten ml, of concentrated hydrochloric acid shall be
added and then evaporated to dryness on a hot plate. The residue shall be
diluted with water, heated to boiling, filtered and washed as before. The
filtrate and washings shall be reserved for the determination of total
calcium as Ca0Q. Both filter papers shall be placed in an ignited and tared
platinum crucible, The papers shall be dried over a low flame and then
permitted to char without flaming. The crucible shall be transferred to a
muffle furnace maintained at-950° + 50°C. for one hour.- The-crucible
shall then be removed and cooled to room temperature in a desiccator,
The residue should be 2 powdery materiel ranging in color from a light
gray to a white or off white, If the residue is darker than a light gray, it
shall be moistened with concentrated sulfuric acid and then gently heated
over a flame in the hood to evaporate the sulfuric acid....It.shall be trans-
ferred to a muffle furnace and ashed as before for 15 minutes, The cruci-
ble shall be removed-from the furnace and cooled in a desiccator and
weighed. Hydrofluoric acid shall be cautiously added dropwise to the
crucible until there is no further reaction and the residue is covered with
hydrofluoric acid. Five drops of concentrated sulfuric acid shall be added
and the crucible shall be carefully heated on a hot plate until fumes of sul-
fur trioxide are emitted. The residue shall be allowed to cosl, and then
five drops of hydrofluoric acid shall be added. The crucible shall be
heated as before until fumes are ro longer evolved. The crucible shall

be transferred to a muffie furnace, maintained at 950° + 50°C., for one-
half hour, The crucible shall then be removed and placed in a desiccator
and weighed when cool. The percent of total silicon as SiO, shall be
calculated as follows:
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(A-B) 100
Percent total silicon as Si0s =
%23 - )

wheres
A = weight of crucible in gms. with residue prior to addition of
hydrofluoric acid.
B = weight of crucible in gms. after evaporation with hydrofluoric
and svlfuric acids.
S = weight of the specimen in gms.
V = percent total volatile matter (see 4.3.1)

4,3,3 Determination of total calcium as CaO.- The filtrate and
washings reserved from the SiC, determination shall be quantitatively
transferred to a 400 ml. beaker. The volume shall be adjusted to approxi-
mately 200 ml, and three drops of methyl red indicator added. Five ml.
of concentrated hydrochloric acid shall be added, followed by 75 ml. of
four percent ammonium oxalate. The solution shall be heated to 75° %
5°C,, and 1-1 ammonium hydroxide added with stirring until just alkaline,
The solution shall be allowed to stand at room temperature for one hour
with occasional stirring and then filtered through Whatman No. 42 paper,
or equal. The precipitate shall be washed four to five times with cold 0.1
percent ammonium-oxalate solution. The filtrate shall be discarded.

Small portions of hot 1l:4 hydrochloric acid, mgking a total of approxi-
mately 50 ml, shall be poured on the precipitate. The filtrate shall be
caught in a 400 ml. beaker. The filter shall be washed-with several small
portions of 1:100 hydrochloric acid. 'fhe filtrate shall then be diluted to
200 ml. A 50 rml. portion of four percent ammonium oxalate solution shall
be addei. The solution shall be heated to incipient boiling. Calclum oxa-
late shail te precipitated by adding 1:1 ammonium hydroxide until the
solution is just alkaline to methyl red and then by adding five ml. in ex-
cess. The solution shall be allowed to stand for one hour and then filtered
through a Whatman No. 42 filter or equal. The beaker and the precipitate
. shall be washed with small portions of ice cold water until the washings
are free of chloride ions. The minimal amount cf water required shall be
used., The filter paper and precipitate shall be returned to the beaker in
which the precipitation took placc., The precipilale shall be dissolved by
adding 100 ml. of warm 1:10 sulfuric acid t¢ the bealer, using a stirring
rod to facilitate solution while warming. The solution shall be lLeated to
80°C., and then titrated at this temperature with standard 0.1 normal (N)

potassium permanganate solution. The percent of total caleium as Cad
shall be caleculated as follcwsi
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AxNx 2,804
s (1 - )

Percent total calcium as Ca0 =

where:

= volume in ml, of standard permanganate solution used in
titration.

= normality of the standard permanganate solution.

= weight of the specimen in gms.

= percent total volatile (see 4.3.1).

4,3.4 Sum of percents 5i0,,Ca0, and loss in weight on ignition.-

The loss in weight on ignition shall be determined as followss A 2.0 gm.
portion of the sample, weighed to the nearest 0.1 mg., shall be trans-
ferred to a previously ignited and tared crucible. The crucible and con.
tents shall be gently ignited over a small flame in the hood. After the con-
tents have been thoroughly charred, or fumes are no longer emitted, the
crucible shall be more strongly ignited. After such treatment for ten min.
utes, the crucible and its contents shall be transferred to a muffle furnace,
maintained at 980° = 15°C,, for one hour. At the end of this period the
crucible shall be removed and placed in a desiccator. When cool, the
crucible shall be weighed. The percent loss in weight on ignition shall be
calculated as follows:

(A-B) 100
AQL- m° )

Percent loss in weight on ignition =

where: -
A = weight of original specimen in gnms,

B = weilght of specimen in gms. after ignition. ~ - --
V = percent total volatile matter (see 4,3.1).

The sum of percents SiO,, Ca0, and loss in weight on ignition shall be
calculated as follows:

Sum of percents Si0y, Ca0 and loss in weight on ignition = A+B+C

where:
A = percent Si0p (see 4.3.2).
B = percent CaO, (ses 4.3.3).
C = percent loas in weight on ignition (see 4,3.4).
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4,3,5 Granulation.- A 10.0 gm. portion of the mateial, weighed to
the nearest 0,01 gm. on a torsion balance or equivalent, shall be transferre
to a 250 ml, beaker, Slowly and carefully, 100 ml, of water shall be added
down the side of the beaker so as not to disturb the powder., The mixture
shall be permitted to stand undisturbed until the powder has been completely
wetted. The slurry shall be transferred with the aid of a gentle stream of
water, to a No. 140 United States (U.S.) Standard sieve nested over a No.
325 U, S. Standard sieve seated in a large casserole or dish, The balance
of the residue n the beaker shall be transferred quantitatively to the No,
140 sieve, by means of small washes of water. When the entire slurry has
been washed onto the No, 140 sieve, the washing shall be continued using a
fine camel's hair brush to manipulate the slurry on the sieve. When the
water passing through the sieve is clear, the sieve shall be removed and
dried in an oven, maintained at 105° + 5°C. for four hours. The sieve shall
then be removed, cooled to room temperature and weighed. This residue
shall be retained for the grit determination. The gain in weight is due to
particles too large to pass through the meshes of the sieve. In the interim,
while the No. 140 sieve is drying, the slurry remaining on the No, 325
sieve shall be washed using the same procedure as for the No. 140 sieve,
The No. 325 sieve shall be dried as the No. 140. This pesidue shall alsc
be retained for the grit determination. The percent by weight retained on
the No. 140 and No. 325 sieves shall be calculated as follows:

a. Percent retained on No. 140 sieve = (A-B) x 100
S
where: . .
A = weight of No. 140 sieve and residue in gms.
B = weight of No. 140 sieve in gms.
S = weight of specimen in gms.
b. Percent retained on No. 325 sieve ="(C-D) x i'OO
: S

where:

C = weight of No. 325 sieve and residue in gms.

D = weight of No. 325 sieve in gms.

S 2 weight of specimen in gma.

4.3.6 Meta-nitrotoluene absorption.- A 5,0 gm. specimen weighed
to the nearest 0,01 gm, shall be transferred to a 500 ml. casserole and
meta-nitrotoluene shall be added from a burette at the rate of 0.15 to 0,20
ml. per second, During the addition of the liquid, the mixture shall
be thoroughly stirred with a four inch blade spatula, The flow from the
burette shall be stopped when the mixture becomes slightly fluid and the
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liquid shall be added drop by drop until the end point is reached., Tha end
point shall be reached when the mixture is sufficiently fluid to drop off the
end of the spatula in individual drops when held in a vertical position.

This test shall be completed within 10 minutes (max.).

4.3.6.1 Calculation.- Multiply the volume delivered by 23.2 and re-
port as gms. meta-nitrotoluene absorbed per 100 gms. of sample,

4.3.7 pH.- A ten gm, portion of tha sample shall be weighed to the
nearest 0.01 gm. on a torsion balance or equivalent scale, and placed in a
250 ml, beaker. A 100 ml. portion of distilled water shall be added slowly
down the side of the beaker, The mixture shall be stirred with a glass
stirring rod and then allowed to stand for ten minutes. The solution shall
then be filtered with suction through a Buchner funnel -using a previously
washed Whatman No. 1 filter paper or equivalent, The first ten ml. of the
filtrate shall be discarded. The pH of the filtrate shall be taken using a
Beckman glass electrode pH meter, or equivalent. (The pH of the distilled
water employed in this determination, should be between 6.0 and 7.0).

4,3.8 Grit.- The residue obtained from the gramulation determina-
tion in paragraph 4.3.5 shall be transferred to a tared weighing bottle,
dried at 100° to 105°C. for one hour, cooled in a desiccator and weighed.
Calculate the weight of residue to percent grit. After performing the test
place the material between two glass slides. Rub the slides together to
determine the presence of grit by scratching noise and scratches on the
glass slide.

5. PREPARATION FOR DELIVERY

5.1 Preservation and packaging.-

5.1.1 Level A.- The calcium silicate absorbent shall be packaged
in conformance with Specification UU-S-48, sack construction No. 2X of
table I.

5.2 Marking.- Marking shall be in accordance with Standard MIL-STD-
129.

6. NOTES

6.1 Ordering data.- Procurement documents should specify the title,
number, date of this specification, and quantity required.

6.2 1Intended use.. The calcium silicate is intended for use in
explosive compositions containing Trinitrotoluens (TNT) (to prevent exuda-
tion of TNT).
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Notice. - When Government drawings, specifications, or other data
are used for any purpose other than in connection with a definitely related
Government procurement operation, the United States Government thereby
incurs no responsibility nor any obligation whatsoever; and the fact that the
Government may have formulated, furnished, or in any way supplied the
said drawings, specifications, or other data is not to be regarded by impli-
cation or otherwise as in any manner licensing the holder or any other per-
son or corporation or conveying any rights or permission to manufacture,
use, or sell any patented invention that in any way be related thereto.

Custodian: . Preparing Activity:
Army - Ordnance Corps Army - Ordnance Corps
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MILITARY SPECIFICATION

LOADING, ASSEMBLING, AND PACKING OF
HIGH EXPLOSIVE SHELL WITH CAST
TRINITROTOLUENE (TNT), AND CAST COMPOSITION B

T'his specification has been approved by the Department-of Defense
for use of the Dapartments of the Army, the Navy, and the Air Foree.

- 1. SCOPE

1.1 This specification covers the loading,
assembling, and packing of the following
classes of high explosive shell with cast trin-
itrotoluene and cast Composition B:

Class A. Separate-loaded, issued un-

fuzed
(lass B. Separate-loaded; issued fuzed

Class C. Fixed, semi-fixed, and mortar
rounds

2. APPLICABLE DOCUMENTS

2.1 The following specifications, and pub-
lications, together with the Ordnance Corps
loading drawing pertaining to the shell under
contract (see 6.1), and all drawings and spec-
ifications referenced thereon, of the issue
in effect on date of invitation for bids, form
a part of this specification:

SPECIFICATIONS
MILITARY

MIL-G-20650 — Geneval Specification
For Ammunition Except Small Arms
Ammunition

MIL-R-11470— Radiographic Inspec.
tion; Qualificution of Equipment, Op.
erators and Procedures

DR I 2 )

s,
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PUBLICATIONS e
ORDNANCE CORPS

ORD-SIP-M11-4 — Shell, Separate
Loading, HE Nose Fuzed, Loaded
ORD-SIP-M11-27 — Shell, HE, 280MM
T122, T122E3, and T122E4. Loaded
ORD-SIP-M11-501— Loading of HE
Shell With Cast TNT and Cast Com-

position B~

(Copies of specifications, standards, drawings, and
publications required- by contractors in connecticn
with specific procurement functions should be ob-
tained from the procuring agency or as directed by
the contracting officer.).

3. REQUIREMENTS
3.1 Material.

3.1.1 Material and parts shall be in ace
cordance with applicable specifications and
drawings.

3.1.2 The explosive shall comply with all
requirements specified on applicable draw.
ings and specifications.

3.1.8 Clean scrap produced in regular oper.
utions may be remelted and reused provided
that it complies with the requirements for
the grade of high explosive apecifled, except
for form und visconity. Scrap from floor
sweepings, ventilutors, and suction appara-
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Tamr {.

Coliter - f mall Deugnation Typaof fusawell | Segueut § (inches) w;::"‘"'"":(ﬁ') Segment U (inches)
57.-mm M305AL Shallow 0.5 3.2 0.0
60.mm T2E2 Shullow 1.0 26 0.0
76-mm M309A1 Shallow 0.5 28 0.0
76-mm Mi8 Shallow 2,0 2.5 0.0
75-mm M4B Deep 1.3 43 20
75-mm T6OE2 Deep 2.5 292 25
76-mm Mi2A1 Shallow 20 3.7 0.0
76-mm Ti4 Shallow 2.0 2.5 0.0
81.mm MiI3ALIBY Shallow 05 2.5 0.0
81.-mm MiaGAL Shallow 1.9 2.5 0.0
81-mm T28E7 Shallow 1.0 -2.5 0.0
9N-mm M7 Shallow 2.5 2.5 0.0
90-mm ML Deep 20 2.5 2.0
90-mm T Shallow 2.0 2.5 090

105-mm Mt Shallow 2.5 25 0.0
105-mm M Deep 2.5 2.5 20
105-mm - M323 Deep 1.0 ~ 25 20
106-mm ' TS3IE2 Shallow 1.5 2.5 0.0
4.2-in. M3A1L Deep 3.0 25 20
4.2-in. M329 Deep 1.5 2.5 20
120-mm M3 Shallow 25 2.5 0.0
120-mm M73 Deep 25 2.5 20
120-mm TI1SE3 Shallow 30 25 0.0
166-mm Mi01 Shallow 3.5 25 0.0
166-mm Mot Deep 3.5 2.6 2.0
165-mm Mto7 Shallow 2.5 25 0.0
1566-mm M107 Deep 2.5 25 2.0
8-in. M103 Shallow 2 25 0.0
8.in. M10s Shallow 3.0 2.5 0.0
R.in. Mios Deep 3.0 23 2.0
240.mm o M1t - Shallow - 3.0 25 . 0.0
240-mm Mg Deep 3.0 .25 20
280-mm TI122E3 ' Deep 35 . 25 20

tus shall not be used. (Clean scrap is defined
as scrap formed in kettles, pails, risers and
loading machines used in the pouring and
cooling operations.)

3.2 Charge.

3.2.1 Specific yravity of the charge.~The
minimum overall apecific gravity of the
charge when determined as specified in 4.4
shall be as follows:

TN cciiicnacentiaancsacnaancan 1.63

3.2.2 Segments,

3.2.2.1 Definitions of segments.—For purs
poses of inspection and determination of cave.
itlea, the charge shall be divided into seg.
ments defined as follows:

- i4-

Segment A shall be defined as the
distance from the~insidé of the rear of
the shell to the rear boundary of Seg-
ment B.

Segment B shall be defined as the dis-
tance from the forward boundary of
Segment A to the rear boundary of Seg.
ment. C. If this distance {s less than 2.5
inches, it shall be considered as 0.0

Segment C shall be defined as the dis.
tance from 2.8 inches below the base of
the fuze well to the base of the fuze well,
When Segment B {s lesa than 2.8 inches,
Segment C {a the distance from the for-
ward boundary of Segment A to the base
of the fuze well, -




Sogment D (applicable only for
charges containing a deep fuze well)
shall he defined as extending from the
forward boundary of Scgment C. {.e.
base of the deep fuze well, to & point
3.0 inches from the nose of the shell
body. However, for the T60E2 HE Shell,
the distance shall be 2.5 inches from the
nose of the shell body instead of the 3.0
inches.

3.2.2.2 Dimensions of segments.—The di-
mensions of the segments in each of the shell
shall be in accordance with Table I.

3.2.3 Cavilties.

3.2.3.1 Cavities Laving a projected length
of 4. inch or less shall be disregarded. Cav-
ities within the explosive charge shall not
exceed the requirements specified in Table II
when determined in accordance with 4.5.

3.2.3.2 Cavities in the base of a shallow
fuze well shall not be cause for rejection pro-

Tasrz 11,

i Segment| Segment! Segment
B Cc D

%!u % !y

Segment

Sum of projected
areas of the cavi.
ties, excluding I
pipes, cracks and l
annular rings .
(*q. in.). |

Projected length of %
any cavity, exclud. I
ing pipes, cracks
and annular rings
(in.).

Piping eavitiesmax, | 0 % % 0
projected area
(sq. in.).

Piping cavities, max,] 0 % Y 0
projected width
(in.).,

Crarks, max, proj. s Ya Ya e
ected width (in.),

Annual rings, max, 0 0 % 0
projected width
{in)),

% 1 % n

S {1 the length of the largest car.ty 1s 1716 inel or loas, the total
peojected ares may bo 1720 square inch.

- 0.
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vided the sum of the areas of the cavities is
not greater than 80 percent of the area of
the fuze well base and no individual point
extends more than Y4 inch below the maxi.
mum depth of the fuze well permitted by the
drawing, Cavities in the base of a deep fuze
well (shell with a supplementary charge)
shall not be cause for rejection provided the
sum of the areas.of the cavities in not
greater than 25 percent of the area of the
fuze well hase and no individual point extends
more than 14 inch below the maximum depth
of fuze well permitted by the drawing.

3.2.3.3 Porous areas,—Porous areas shall
be treated as cavities, and shall be subject
to the restrictions placed upon cavities, ex-
cept that 80 percent of the projected length

- and 80 percent of thé projectéd area shall be

considered for acceptance purposes.

3.2.3.4 Cracked charges.—Not more than
two transverse cracks shall be permitted in
any charge, and not more than one crack
shall be permitted in Séegment A.

3.2.3.5 Surface cavities.—Pinpoint cavities
on the explosive charge adjaeent to the shell
wall shall be permitted for mortar shell.

3.3 Loading of high explosive,

3.3.1 The mating surfaces of threads shall
be free of caked explosive, and all threads
shall be free of foreign material. If a chemi-
cal cleaner is required, no material other
than acetone shall be used. Care should be
taken to prevent acetone-from coming into
contact with the charge and becoming en.
trapped in the shell.

3.3.2 When TNT .shows definite frothing
tendencies (which may cause production of
unsatisfactory charges) approval may be ob-
tained from the responaible procurement
agency for the use of authorized materials
(such as 0.1 percent maximum of sorbitan
trioleate, Specification JAN-S-847) for pre-
vention of frothing.

3.3.3 Each shell, immediately prior to
pouring, ahall be inspected for foreign ma-
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terial in the shell cavity, and each shell in-
terior shall be free of foreign material,

3.3.4 Solid explosive shall not be present in
the shell before loading or be added to the
shell during pouring or cooling.

3.4 Coating.— Shell having the interior
well imperfectly coated shall not be lnaded.

3.5 The interior surface of the shell shall
be dry when the high explosive is poured
into the shell.

3.6 Workmanship.

- 3.6.1 The loaded shell shall be free of chips,
dirt, grease, rust and other foreign material
and shall be painted as required by the shell
drawing.

3.6.2 Care shall he exercised, at all times
so that the rotating band of each shell will
not be damaged by being nicked or burred.

4. QUALITY ASSURANCE PROVISIONS'

4.1 Lot.—A lot shall consist of all shell of
the same designation loaded with cast trini-
trotoluene, or cast Composition B, by an un-
changed process by one loading plant. Each
lot of Class A and Class B shell (see 6.2)
shall contain:—

(a) Loaded shell of one weight zone
when weight zoning is required.

{b) Supplementary charges from any
plant, made in accordance with
the same drawing and same draw.
ing revision when supplementary
charges are required,

(¢) Fuze well cups from any plant, made
in accordance with the same
drawing, same drawing revision,
same specification and same spec-
iflcation vevision when fuze well
cups are required,

{11) Shell metal parts of one interfix lot
number made by one manufac.
turer,

(e) Loaded” point detonating fuzes
(where applicable) from not more
than one manufacturer of one in-
terfix lot number.

(f) Loaded time fuzes (where appli-
cahble) of the powder train type
from not more than one manufac-
turer of one interfix lot number.

(g) Loaded mechanical time fuzes
(where applicable) from not more
than one manufacturer of one in-
terfix lot number, or mechanical
time fuzes from not more than
one grand lot made in accordance
with the same drawing, same
drawing revision, same specifica-
tion and same specification revi-
sion.

4.2 Sampling.—Number of samples, ac-
ceptance and rejection criteria used for de-
termination of ot acceptance for tests as
specified in 4.4 and 4.5 shall be in accordance
with Standard Inspection Procedure ORD-
SIpP-Mii-501, - - -

1.3 Inspection. — Inspection shall be as
specified in Specification MIL-G-2560. In ad-
dition for Class A and B shell, inspection
shall be in accordance with Standard Inspec-
tion Procedure ORD-SIP-M11-1, or ORD-
SIP~-M11-27, ag applicable.

4.4, Determination of specific gravity.—
The inspector shall select and identify sample
shell and the specific gravity of the charge in
each sample shall be determined as follows:

Each sample shell shall be weighed empty
(without explosive) (1We). Each sample shell
shall be filled with water and weighed (Ww).
Each shell shall be emptied and thoroughly
dried, The sample shell shall ba placed in the
loading line and shall be filled under condi.
tiona identical in all respects with those em-
ployed in filling vegular shell, Each sample
shell filled with explosive and having a fin.
ished fuze well, shall he welghed (1W¢) and
tho same shell reweighad after filling the

- 0=




fuze well with water (W/). The water shall
be emptied and the well thoroughly dried.
The specific gravity shall be calculated as
follows to drtermine compliance with 3.2.1,

Wt =We

Specific gravity = (W= We) = (W =)

where:
We = weight of empty shell
Wi = weight of water-filled shell
Wt = weight of loaded shell with fin-
ished fuze well
Wt = weight of loaded shell with wa-

ter-filled fuze well

4.5 Determination of cavities, — Sample
shell shall be selected and subjected to exam-
ination by a visual inspection of the fuze
well and by x-ray examination. The x-ray
beam shall form a 90.degree angle with the
vertical axis of the shell at a point within
2.0 inches of the base end of the charge. Ex-
amination of the x.ray negative shall be
made to determine compliance with 3.2.3.

Note. Radiographic equipment, operators and pro-
cedures shall be qualified in accordance with Speci-
fication MIL-R-11470. In addition the sensitivity of
x-ray technique shall be 2.0 percent, and the photo-

graphic density of the film used shall be no less than
1.26, as determined in sccordance with'd6. -~ —-

4.6 Check « © sensitivity of x-ray technique,
and photograp: ic density of film.

1.6.1 The sensitivity of x-ray technique
shall be determined, at intervals prescribed
by the inspector, by means of a penetrameter
fabricated as specified in 4.6.2. The pene.
trameter shall be placed on the side of the
shell away from the film (source side). Ob-
servation shall be made of the image of the
penetrameter on the x-ray film. The sensi-
tivity of x-ray technique shall be considered
satisfactory when the image of the penetra-
meter, including the: hole in the center, is
sharply defined on the x-ray film.

1.6.2 Fabrication of the penetramater, —
The penetrameter shall be made of material
equal to the combined matal plus explosive
filler density and absorption factor at 1000

~tl-
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KV, and shall be of a thickness equal to 2,0
percent to the total equivalent thickness
(metal plus charge) at the thickest part to
he examined. The penetrameter shall have a
hole in its center, the diameter of which shall
he equal to the thickness of penetrameter,

4.6.3 Check of photographic density of film,
—The photographic density of the film shall
be determined on the film in a region of sound
charge plus metal corresponding to that por-
tion of the material which is of the greatest
combined thickness 'to be examined on the
negative. To judge densities, it is recom-
mended that standards of radiographic den-
sities be used (see 6.3). Comparison of film
with standards may be made visually; how-
ever the use of "a densifometer is recom-
mended.

5. PREPARATION FOR DELIVERY

3.1 Packing, labeling and marking.-—Pack-
ing, labeling and marking shall be as speci-
fied on the applicable drawing.

5.2 Data cards.— Data card information

shall be_as specified in Specification MIL~
G-2550. - -

6. NOTES

6.1 Ordering (_!atq. — Procurement docu-
ments should specify the following:

(a) Title and date of this specification.

{b) Drawing required for shell under
contract (see 2.1),

6.2 Necessary information on lot content
on Class C shell may be obtained from the
detnil complete round specification.

6.3 “American Standard For Diffuse
Transmission Density”, published by Amer-
jcan Standards Association, 70 East 40th
Street, New York has been found satisfac.

tory as a source of Information on film den.
sitlea, .
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Notice~This specification, together with specifica-
tions and drawings pertalning to it and bearing a
“Notice” of similar restrictions, is intended for use
only in connection with procurement by the United
States Government, and shall not be reproduced
either wholly or in part, except when authorized in
connection with Government procurement, nor be

used for any other purpose except when specifically
authorized by the Chief of Ordnance.

Custodians:
Army—~Ocrdnance Corps
Navy—Bureau of Ordnance.
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ENGINEERING THAMGE ORDER O { 126963-3
10: Ordnance District, AIQ, or other agency, e
25 May 1955

[T N
Ordnance Ammunition Cormand, Joliet, 1il.

Invtricilons lisued by the contracting agency.

You are hereby notified of the fellowing Knglnssring Change on the sttached drawing or opecification, to be appiied enly under

DESCRIPTIVE DATA

HITUTIRIINNCATION MO, bt snemeeexeeoncanon tms  LOADING, ASSEMBLING, AND | sewvsuas Ustidi)
MIL-1-20336A PACKING OF HIAH EXPINSIVE SUELL WITH CAST TRI- BIM
(14-PD-10L) NITROTOLUENE (TNT), AND CAST COMPOSITION B
watfan, [ CHECHER (Fnitiols)
AS/EW
Blw atnsien MINSIL ANt ASTHONTY
rervy aTe Yy SATE Direct Messaps,
MIL-L-20336A U Dec 1954 PA-PD-L0L 8 June 195429 Apr 55, ORDLY

NACUIRCUMOE To convert Purchase Description to MIL status and to

4,00,114 /6648,
ORDIM No, 8 OCO
to OAC.

madify contract application to make loading specification mandatory.

901 ERING CHANGE

Line No.

1t Cancel 2C0-126596-S, dated 22 April 1955,
2
3 Militarv Specification MIL-L-20336A, dated 1 December 1954, with BECO-126298-S
4 ANR, dated 29 March 1955, supersedes Purchase Description PA-PD-4OL, dated
§ & June 1954, without change in technical content,
6
7
8 .
9 (Contract Application for Army Ordnance-Ammunition: 3 on A and B, 1 on C.)
10
1n
12
13 -
1"
15 N
| 16:
1, STANDARD INSPECTION PROCEDURE AFFECTED VES.X, MO r
2, THIS ORPLR AFFECTS MATERIZL IN STRVICK OR 1M STOCK, Ys... NOX
34 0L1INQ 1S INVOLVED, .. NMNX
4, GAGES AFFECTED, VS e MO X,
5, SPLCITICATIONS AFFECTED. Yo X M.l
6, TLST COUIPMELNY AFFECTID. .. NO.X.
"+ WILL CHAKGES REQUIRE CHANGING THE METAL PARTS LOT NUMDCF, YIS, MO.X.
D4 WILL CHANGES REQUIRE CHARGING THE LOADING LOT NUMBENR. S ... NOX.
4 DOLY CHANGE AFTECT 418 SYMROL, YIS ...  NO X

CLASSIFICATION (Defnitions in See. 700 Ordnance Corps Deafting Roam Requlations
to MANUATORY WITH COMPLLIE ONSOLLSCENCE WY Amnediqtely W, &, MAUDATORY WITIIOUT O0%OL.

24 MANDATORY WITH CJ50L OF ASSCMULILS AND PARTS NOT INSTALLED BY. Mo §, OPTIONAL
4, MANDATORY WITM QD°OLESCENCE OF UNAsseMaLEo panme oy 15 _June 1955 W, 6, INFORMATIONAL

ARPLICATION TO CONTHACTS APFROVED BY

Ay EXi901H() CONTAACTY -NOW IN SROCUCTION OF PART TO DR RLVISLO

0y EXITNNG CONTNACTS=NOT LT IN PRODUCTION OF PART TO 8F REVINLD

Co PUILIIE CONTRACTS-DEING CONTHACTE NOP YET IN EXISTANC®
LKLY

. Ay Uacher

~43- ’ vl

A0 1arioun trnons oF T Fanu ans oBuILLLS,

IR Y)
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r - , et 1 oA g
ONDNANCE CONPS €} Troumetomsesm.
EMGINEERING CHIAMGE ORDER O Y1297¢7 "RNR
10! Qrdnance Dutrict, A10, or other agency,
12 Oeo 1956

a0l
Ordnance Ammunftion Commend, Joliet, I1l.

You are ferady netifled of the following Rngineering Change on the attached drawing or epesifisation, to be applicd only under
Inateuctione ssued dy the contrecting ageney.

DEICRIPTIVE DATA

ORAYING OA SPLCINCATION NG, rxv uu;., o;:g la(numcmmmmu LOADING, ASSE MBLING, SRAPTIUAN (nitials)
ND ING OF HIGII EXPLOSIVE SHELL WI

 MIL-L-2033GA | CAST TRINITROTOLUE N’ . | LCB
et POSITION BB ©OEXER (M bisk)
ANTERIEL_ABNZD O CHAYCED YOS e WO : GT

IV RLYVIVION L ASES BEVIICN AyToNTY
LYHOR, sart Yoo, ATS

MIL-L~20336A 14 Duc 1954 Ordnance Corps

‘Whonroncnan . ‘fo chanre the penctrameler requirements and to incorporate | Order 16-55
information coalained in ECO-128362-8 ANR. ) 1 June 1955

FHSITERING CHANGE

Lit.: No. This ECO~-ANR modifies certain provisions of Specification MIL-L-20336A for Army
Ordnance-Ammunition application only. Cancel ECO-126298-8 ANR, dated 29 March 1955,

*Paize 1, paragraph 2.1, under MILITARY SPECIFICATIONS, -Add: "MIL-R-11471 -
Radio,1aphic Inspc. tion of Metals", . .

v

Pave 1, parazraph 3.1.3, scntence 2, -Substitute: "Scrap from floor aweeplngs, ventila-
tors, and suction apparatus (othcr than from drilli' -5 eperations specifically controlled to
prevent contamination of explosive) shall not be uged',

Dare 2, Table I. ~Add the following:

P e R
S WNEOVHNTID WM AW =

.'Cullbcl‘ or shcll X EEEE N NN NN NN NN NN NN 76-M’M, - 76-MM
Dcslgnnllou......u.........u...-u..... TG“BI TS\':
] Type of fuze'well.ovavvinissrssnnisieviess  Shallow- - Shallow
L_lG '
« STAIDARD INSPECTION PROCEDURE AFFECTED e MK
2, THI3 ONDCR AFFECTS MATEAILL 1M SCAVICE OR IN STOCK. wo.. NX
4y ARG 13 INVOLVED: L1 P . 0
34 GAGCY APFLENED, vs... N X,
3, SPCCIFICATIONS AFFECTED, vws.X M
'} ¢ TUST LQUIPMLNT APSICTEO. w.X N
20 WILL CNAKBES PLQUIRE CHANGING THE MCTAL FARTS LOT NUMBLA. (£ J—. NO ..’5.
N4 viilh CHARLES RLQUING CHANGING THE LOADING LOT NUMOCR ... NX.
-). ©1) CHANED AVEEET Atf SYMUOL o Nl
CLASS IHCHION _(Dadnitinng in Sae. 200 Ordnance Corps Dealting Roum Ruiulations)
)T oA TORY W Lot LU Db UL SLREl W g Al e e 4, MACATOIT WIITEUT OFCA
2. CUARDATCAY WITH O5L0M OF AS30HULILY A%D PAIRTS KOT INST/LALD B, W S 0TIONAL
130 tonparaay wint 60r LECTHTE AF LAt i 0D PARIY Y, e .. b, mranvanienay
APRLICATIUN 10 CORTNAGTE APPIOYCO B4
./\ “n,”ugc -.\vu'. ShA N i*'.w I'A'H\H‘ RO /; '
| n. R I A A R A [ L] N‘“\‘Plﬂ'l OF FANT TY (S MLVISLD v b, . DAU
1% |H.|r~|‘ NASYEN AR TR LAY RYE SUR KU g

r————— o b o £ o ¢ ot e
o 0|). ')nm.-.v.---,' LAY

SRR
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ORDNANCE CORPS 1o X0

0iDNANCE AMMUNITION COMMAND
{074
JOLILY, ILLINOIS 7675 ANR

oATE
ENGINEERING CHANGE ORDER T e 1ane
. L()\l)l U \SSEM LENG, AND PACKING OF il EXPLUSIVE 2 3
SUBIECT: A LR L O S (AT AN peass b by | sHET 2 0§ surers
blll().\ b
Segment A (Inches).eoiveiivievrrosonrsonese 2,0 2.0
Scrment C approx, (inchesg)oveveieeiiiine o 2,5 3.7
Seoment D (inches) covveieveierereeseaness 0,0 0.0"

Paze 2, Table I, umter "Designation' heading, last item, -Substitute:
"1122" in place of "T12283",

Pasc 2, Table I, under "Duesisnation"” headin s, item 8. -Substitute:
"M352" in place of "Ta4",

Pave 2, .Tahle I, under "Desiznation' heading, item 11. -Substitute:
"MEL2'" in place of "T2BET".

Puace 2, Table I, under "Sc,ment C approx. (inches)' headine. -Substitutc:
"5.0" in place of "2.5" for 250MM, T122 Shell.

Pave 2, parazraph 2,2, 1, -Not ?pphcahle.

Pare 2, para_raph 3. 2. 2.1, subpararaph na Scoment C, sentence 2. -Add:
"Except il otherwise defined in Table 1Y,

Page J, parasraph 1.2.3, 2, sentence 2, -Substitute:

"cavaties i the base of a deep fuze well (shell with a supplementary charge) shall not be
cause for rejection provided the sum of the arcus of the cavities is not greater than 50 per-
cent of the arca of the fuze well base aud o mdividual point extends more than 1/4 iuch
belowthe maximum depti of fuze well permitted by the drawing, and provided no point ex-
tends ahove tie flat surface ou wivich the liner would rest',

Pate 3, parosraoh 3,2, 3,4, ~Ad |
"Cracks will be permitted in Segment C of the 250MM, T122 Shell®,

*Pa-e 3, paracraph 1,6, 2, =Substitute the followins:

"Looed Eabvieatioand location of the peactrameter, <Unless otherwise specified, the
penetrinneter shall be made of steel haviog an approxinate specific gravity of 7,8, The
thickuess of the penctrameter shall be based on a combinatjon of hoth charte and steel
thicknesses acd shall be cqual to 2,0 pereent of the maximum equivatent thickness (te).

The cquvateas Wickacsy (Te), 18 the sum of the steel thickness (2Tw), and the charge thick-
ness (1) eouated to steot thickness (e x 1,6/7,8) The penetrameter shatl nave a hole, h
dinme ter of which i twice the thichness ol the peaetviatneter,  For favther Jdotatls on con-
struction of the peactiameter scee Figy 2 of Speeifiecation MIL=R-11171, On avtillery ohell,
they maximuam cquivadean tel vess will feneeally oceur slightly fovwid of the Fiase of the
ehar o caviy, CThe actuad tachnesses may he detormined from v vadiograph of G metal
partve The poncetvipmeter thickneas shatl be dotermined from P, 1,

® R S Bt 80 BA———
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f
ORDNANCE CORPS ) 1o no
ONDNANCE AMMUNITION COMMAND (/b 129767 SANR
Jotier, iLtinots o oare
ENGINEERING CHANGE ORDER 12 Dee 1956
~LOADING. ASSEMBLING. AND PACKING OF HIGH EXPLOSIVE
SUBJECT: o0y L WETH CAST TRINITROTOLUENE. (INT) AND CAST CoMpo- &7 3 or i swers

SITION B

Page 6, section 6, -Add the followimg:

"6.4 Except when shell are examined by x-ray, the specific-gravity of the charge shai
be determined as spccified in 4. 4 and reported for information at least once per shiit.
Corrective action shall be taken if the specific gravity is below the following minimum vaiue

TNT 1.55
Composition B 1,62"

*Add attached figure 1.

(Ctract Applicatio. for Army Ordnance-Ammunition: 5on A and B, 1 cn C)

This ECO-ANR supersedes ECO-128362~-S ANR, dated 30 January 1956 to Specification
MIL-L-20336A.

*Asterisk indicates changes in addition to or differing from EC0-128362-S ANR.

~lna




ORDNANCE conps tco no
ORDNANCE AMMUNETION COMMAND P91 Qe
JoLiey, tLLinols 8 1 s A N R
DATR
ENGINEERING CHANGE ORDER 12 Dee 1950
SUBJECT: LOADRIG, ASSEMBLING, AllD PACKIL.G OF HIGH EXPLOSIVE weerd or ) sweers
-— SHELL WIT!I CAST TRINITROTOLNENLFE (TNT) AND CAST COMPA-
8ITION B
8
. 150 Te= 2Ty + 0.205T¢

(]

140/ (BASED ON SPECIFIC GRAVITY OF
) STEEL=7.8 SPECIFIC GRAVITY OF 7
—1 CHARGE =1.60)
130 -
—1 WHERE Te=EQUIV.STEEL THKNS. (IN.)
120
— Tc =CHARGE THKNS.(IN.)
1o .P30.02Tg

INSTRUGTIONS -
CONNECT Tw AND Tc SCALES WITH
STRAIGHT LINE AND READ PENETRA-

o
o

—
Ty=SINGLE WALL THKNS. (IN) |

STEEL PENETRANETER THICKNESS - (P)

llillll!llillllllllllllllllllll

3
% 2 — 0
o oso METER SIZE ON P SCALE. 7]
X e Wi
= —1 EXAUPLE g
. ogol Tw=1/2 IN. g 2
s - Te =4 IN. ,d' — E
= READ P =0.035 IN. - [
w 070 . L p— w
3 —] e - &
2 060 . 3 %
@‘ ‘a"’ —
l—_' 9—4—2 ”’/ alt
;: 999 " F—2
- 033 ” mand
§] .--020] NOMOGRAPH FOR DETERMINING |-
y—7 025 PENETRAMETER THICKNESS FOR |
3 w2y RADIOGRAPHY OF LOADED STEEL !
1 g SHELL ‘Lig
- FIG. | )

-
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