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’ ABSTRACT '
fhis bibliography is a compilation of 7 technical
research articles, 7 technical memorandum reports,

3 technical notes, 26 technical research reports,

9 technical test reports, and 29 patents, which

were issued during March 1975 thrcugh February 1976.
It is the intent of the library to issue this index

at least gearly.{
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REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM °
2. GOVT ACCRASSION NOJ] 3. RECIPIENT'S CATALOO NUMBER

. REPORT NUMBER

FA-TA-74029

§. TYPE OF REPORT & PERIOD COVERED

4. TITLE (and Subtitle)
Technical Research Article

PREPARATION AND HOMOPOLYMERIZATION OF METHYL
a=-n-ALKYLACRYLATES
6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(®) §. CONTRACT OR GRANT NUMBER(s)

HENRY GISSER and HELEN £, MERTWOY

0. PROGRAM ILIM!NT.PROJICT . TASK

$. PERFORMING ORGANIZATION NAME AND ADDRESS

AREA & WORK UIT NUMBE
FRANKFORD ARSENAL AMCMS: 692000.11, H6900
Attn: SARFA-PDC , DA Proj: 1T662611AH69

Philadelphia, PA 19137

12. REPORT DATE

Fort Belvoir November 1974
13. NURBDER OF PAGES

11

11, COUNTROLLING OFFICE NAME AND ADDRIESS

T4, MONITORING AGENCY NAML & ADDRESS(I! ditlerent from Controlling Olfice) 18. SECURITY CLASS. (of (hle report)

UNCLASSIFIED
18a. ?g.t‘:kmn!ncnlon/oownonAomo

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abatract entered In Block 20, it ditferent from Report)

18. SUPPLEMENTARY NOTES

Reprinted from MACROMOLECULES, Vol. 7, Page 431, July-August

Copyright 1974
by the American Chemical Society

19. KEY WORDS (Continue on reverse side il necessary and identity by block number) L
Methyl a-n-alkylacrylates a-n-Alkylacrylic esters
Poly(methyl a-n-alkylacrylates) Poly(a-n-alkylacrylic esters)

20. ABSTRACT (Continue on reverse alde If necesrary and identify by block number) The homopolymerizat ion Of

methyl o-n-alkylacrylates with long alkyl groups was studied. Methyl o-
n-dodecyl-, methyl o-n-hexadecyl-, and methyl a-n-octadecylacrylate were
prepared from the appropriate alkylmalonic monomethyl esters via a Mannich-
type reaction which yilelded a product free from isomeric impurities. Anio-
nic homopolymerizations were carried out using sodium naphthalene (at =75°)
and sodium metal (at 0° and room temperature) as initiators. The highest
molecular weights and yields of polymer have thus far been obtained using
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20. sodium metal; e.g., after 14 days at 0° a M, of 15,000 (80% yield) was
obtained for poly(methyl a-n-dodecylacrylate), and after 8 days at room
temperature a Mp of 7083 (70% yield) was obtained for poly(methyl @-n-hexa-
decylacrylate) . Emulsion polymerizations of the methyl ®-n-dodecylacrylate
and methyl @-n-octadecylacrylate with ammonium persulfate and sodium bisul-
fite ylelded traces of oligomers. Poly(methyl o~n-dodecylacrylate) is a
clear, colorless, sticky, rubbery polymer. 1Its X-ray diffraction pattern
shows 1t to be amorphous at room temperature. The poly(methyl a~n-hexa-
decylacrylate) and poly(methyl o-n-octadecylacrylate) are white waxes which,
when heated, resemble the poly(methyl @-n-dodecylacrylate). X-Ray dif=-
fraction studies at room temperature on a thin £film of the polymers show
crystallinity. All of the polymers are readily soluble in aromatic and
aliphatic hydrocarbons and ethers and slightly soluble in alcohols and

ketones.

This research has produced the first poly(methyl o-n-alkylacrylates)
with alkyl 5CpH,5. Such polymers, because of their friction and wear
reducing charactéristics, are potentially useful as additives for Army

fluids and lubricants.
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REPORT DOCUMENTATION PAGE Bargigbcmgsg%gur'ou
2. GOVT ACCESSION NGO 3. RECIPIENT'S CATALOG NUMBER

. REPORT NUMBER

FA-TA-75047
4. TITLE (and Subtitle) 8. TYPE OF REPORT & PERIOD COVERED
HYDROCEN BONDING IN NITROCFELLULOSE AND ITS Technical Engineering
IMPILICATIONS ON DETERRING OF SMALL ARMS Abstract

PROPELLANT 6. PERFORMING ORG. REPOAT NUMBER
7. AUTHOR(®) 8. CONTRACT OR GRANT NUMBER(e)
B.W. Brodman

M.P. Devine

M.T. Gurbarg .
3. PERFORMING ORGANIZATION NAME AND ADDRESS 0. ::22r;A:oz.LKcsmf.ﬂ:‘o.J.t&f. TAK
FRANKFORD ARSENAL AMCMS: 611102.11.857

Attn: SARFA-MDP-R DA: 1T161102A32C03
Philadelphia, PA 19137

1. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

July 1975
Picatinny Arsenal 13. NURBER OF PAGES
9
. MONITORING AGENCY NAME & ADDRESS(If different from Controlling Otlice) 18, SECURITY CLASS. (of this repert)
UNCLASSIFIED
18a. DECLASSIFICATION/ DOWNGRADING
N/A

16. DISTRIBUTION STATEMENT (of thie Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered In Block 20, 1f different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse aide i/ necessary and identily by block number)
Propellant Manufacture Small Arms Deterrents
Small Arms Propellant Hydrogen Bonding
Propellant Combustion

20. ABSTRACT (Coantinue an reverse side if neceesary and identity by block number)
The hydrogen bonding characteristics of well-characterized nitrocellulose
samples were studied by means of IR spectroscopy. Results obtained for
nitrocellulose samples of varying nitrogen content shcwed that the strength
of the hydrogen bond increases with decreasing nitrogen content. In
addition, atmospheric moisture was found to hydrogen bond with nitro-
cellulose hydroxyl groups. The implications of these findings on the de-
terring phase of the small arms propellant manufacturing process are

discussed.
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REPORT DOCUMENTATION PAGE pErEAD INSTRUCTIONS
T, REPORT NUMBER 2. GOVT ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER
FA-TA-75048

8. TYPE OF REPORT & PERIOD COVERED

4. TITLE (and Subtitle)
AUTORADIOGRAPHIC DETERMINATION OF THE Technical Engineering
ct

Di-n-butyl PHTHALATE CONCENTRATION PROFILE ﬁé}g&gﬁm_ eI
IN A NICROCELLULOSE MATRIX

8. CONTRACT OR GRANT NUMBER(a)

B o dman
M.P, Devine
R.W. Finch ) 0lin Corporation, Chemicals
M.S. MacClaren ) Group, New Haven, CT 06504
. L] 1]
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10 :aggl.Aaol.LKlﬁzl T“PURHO'J.I.C‘T TASK
i?ﬁNKFO;‘fR;‘:Sg;‘LR AMCMS: 611102.11.857
gt = DA:  1T161102A32C03
Philadelphia, PA 19137
11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
July 1975
Picatinny Arsenal 13. nunu;gr PAGES
. MONITORING AGENCY » AME & ADDRESS(!! different from Controlling Otfice) 15. SECURITY CLASS. (of this repert)
UNCLASSIFIED
182 DECL ASSIFICATION/OOWNGRADING
SCHEDULE
N/A

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abetrac! entered In Blook 20, i{ different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse aide il necescary and Identity by block number)
Propellant Manufacture Small Arms Deterrents
Small Arms Propellant Hydrogen Bonding
Propellant Combustion

20, ABSTRACT (Continue on reverse side if necessary and identify by block nw . ~r)
The concentration profile of a deterrent (di-n-butyl phthalate) which had

been diffused into a nitrocellulose sphere (ball propellant) containing
nitroglycerin was studied by means of autoradiography. Results indicate
a level concentration part way into the sphere with an abrupt dropoff in
concentration. An explanation for this type of concentration profile is
offered based on hydrogen bonding of the deterrent carbonyl group with ur-
esterified hydroxyl groups in nitrocellulose.
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REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM

1. REPORYT NUMBER

2. GOVY ACCESSION No1 ). RECIPIENT'S CATALOG NUMBER
FA-TA-75051

4. TITLE (and Subtitle) 8. TYPE OF REPORT & PERIOD COVENRRD

THE EFFECT OF INGOT PROCESSING TREATMENTS ON

THE GRAIN SIZE AND PROPERTIES OF AL ALLOY 7075
8. PERFORMING ORG. REPORT NUMBER

3. CONTRACT OR ORANT NUI"E')

7. AUTHOR(s)
J. WALDMAN

H. SULINSKI

H. MARKUS

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. ::ggn:goznl.‘lsg' T."Pua“o..!.lua‘l’ , TASK

Frankford Arsenal
ATTN: SARFA-PDM
Philadelphia, PA 19137

pMCMS:  612105.11.H8400
DA PROJ: 1T162105AH84

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

US Army Materials & Mech: aics Research Center August 1975

Watertown, MA 02172 15. NUMBER OF PAGES
17

T3. MONITORING AGENCY NAME & ADDRESS(if different from Controlling Office) | 18. SECURITY CL ASS. (of thie repert)

UNCLASSIFIED

T8a. DECL ASSIFICATION/ DOWNGRADING
SCHEDULE N / A

16. DISTRIBUTION STATEMENT (2f this Peport)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abetract entered in Block 20, ! different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side if necessary and identity by block number)

Aluminum Alloys Grain Size

Thermal Mechanical Treatments Mechanical Properties
Recrystallization

Microstructure

30. ABSTRACT (Continue on reverse side if necessary and Identify by block number)

An investigation was carried out to determine the effect of various
ingot thermal mechanical processing treatments on the grain size and mechan-
ical properties of high purity homogeneous 7075 aluminum alloy sheet and
plate. The results indicate that the recrystallization of 7075 alloy into a#
fine grained structure can be controlled by the distribution of the Cr in
the microstructure, as well as by the distribution of the major alloying
elements , Zn, Mg and Cu. A new ingot processing technique, FA-ITMT, was
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] 20. ABSTRACT (Cont'd)
; developed for producing fine grained 7075 sheet and plate. Data are pre- é
; sented which show that fine grained 7075 sheet and plate have equivalent 4

; strength and significantly better ductility than conventionally processed
E | material.
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2. GOVT ACCESSION NO.| 3. RECIPIENT'S CATALOG NUMBER

. REPORT NUMBER

FA-TA-75052
4. TITLE (and Subtitle) 5. TYPE OF REPORT & PERIOD COVERED

THERMOMECHANICAL PROCESSING OF ALUMINUM ALLOY Technical research article
INGOTS 6. PERFORMING ORG. REPORY NUNBER

9. CONTRACT OR GRANT NUMBEN(s)

7. AUTHOR(®)

J. WALDMAN

H. SULINSKI

H. MARKUS
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. ::gg‘A&OENLKESEINTT.NPURMO.JIIRCJ' TAMK
Frankford Arsenal AMCMS: 612105.11.H8400
AFRDNLT | SAREASRDA DA PROJ.: 1T162105AH84

Philadelphia, PA 19137
11. CONTROLLING OFFICE NAME AND ADDRESS
August 1975

US Army Materials & Mechanics Research Center
13. NURMBER OF PAGES

Watertown, MA 02172 3
18, SECURITY CLASS. (of this report)
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T8a. DECL ASSIFICATION/ DOWNGRADING
SCHEDULE N/A

12. REPORT DATE

4. MONITORING AGENCY NAME & ADDRESS(/f ditferent from Controlling Office)

16. DISTRIBUTION STATEMENT (of thie Report)

Approved for public release; distribution unlimited.

17 DiISTRIBUTION STATEMENT (of the abstract entered in Slock 20, If different from Report)

18. SUPPLEMENTARY NOTES
Presented at Twenty-First Sagamore Army Materials Research Conference,
Sagamore, NY, 13-16 August 1974,

19. KEY WORDS (Continue on reverss alde il necessary and {dentily by block number)

Aluminum Alloys Mechanical Properties
Thermal Mechanical Treatments Fracture Toughness
Recrystallizatiun Stress Corrosion

Microstructure

20. AUSTRACT (Continue an reverse aide i neceseary and identify by block number) The Materials Engineering
Division at Frankford Arsenal is involved in an extensive research o2fforf
aimed at upgradin%lthe engineering properties of wrought high strength 7000;

i

series aluminum alloys through thermomechanical processing of the ingot

material. The development of two new ingot thermomechanical processing

techniques, ISML-ITMT and FA-ITMT, is presented. The effects of these
techniques on the recrystallization behavior, grain morphology, tensile
properiies, fracture toughness and stress corrosion resistance of high
purity 7075 alloy sheet and plate is presented. The recrystallization of
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20. ABSTRACT (Cont'd)

7075 alloy into a fine grained material was found to be controlled by the
istribution of the major alloying elements, Zn, Mg and Cu, as well as by
hat of the ancillary element, Cr. The results showed that for a given
tandard temper, i.e., T6, T76 and T73, high purity ITMT processed 7075 allo:
as finer grain size, equivalent strength and better ductility, fracture
toughness and stress corrosion characteristics than commerical 7075 alloy.
The work also showed that high purity ITMT processed 7075 alloy in the FTMT
temper (a temper involving a deformation stage between an initial and a
final artificial aging stage) has higber strength, ductility and fracture

toughness than commercial 7075-Té6 alloy.
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4 TITLE (end Subtitle) , S. TYPE OF REPORT A PERIOD COVERED
: DIFFUSION OF DETERRENTS INTO A NITROCELLULOSE '
MATRIX. AN EXAMPLE OF DIFFUSION WITH INTER- ({lechnical research article
ACTION [6. PERFORMING ORG. REPORT NUNBER

7. AUTHOR(s) 8. CONTRACY OR GAANY NUMBER(s)

t
B. W. Brodman !
J. A. Sipia, Jr. j
S. Schwartz :

—

10. PROGRAM EL!MID# » PROJECT, TAIK

o 9. PERFORMING ORGANIZATION NAME ANMD ADDRESS ARES S WORK UNIT NUMBERS
Frankford Arsenal AMCMS CODE: 4110.16.0217.6
; ATTN: SARFA-MDP-R DA PROJECT: N/A
1 _PA__19132 :
; 11. CONTROLLING OF FICE NAME AND AODRESS lez. REPCRT DATH
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ARMCOM 713, NUMBER OF PAGES
. 9
'TT WONTTORING AGENCY NAME & ADORESS(I/ dillesent from Coniroliing Ollice) | 18. SECLRITY CLASS. (of thls repori)
| UNCLASSIFIED
[Tos. DECL ASSIFICATION] OGWNORADING
J SCHEDULE N/A

16. OISTRIBUTION STATEMENT (of thie Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (ol the ebetract antered in Block 20, Il ditferent froen Report)

18 SUPPLEMENTARY NOTES

19. XEY WORDS (Continue on reverse aide I necessasy and identity by block number)

Small Arms Propellant Di-n-Butyl Phthalate
Deterrents Diffusion

Deterring Interaction Mechanism
Nitrocellulose Hydrogen Bonding

20. ABSTRACT (Continue an reverse side If neceseary and Identity by block number)
The diffusion of various concentrations of a deterrent (di-n-butyl phthalate)
into a spherical, nitroglycerin-containing nitrocellulose matrix was studiedl
It was concluded that the final concentration profile could best be ex- 2
plained by a diffusion with interaction mechanism. Based on this mechanism, ‘
a method for calculating the depth of deterrent penetration is presented.
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FA-TA-75063

4. TITLE (and Subtitie)

S. YYPE OF REPORT & PERIOD COVERED

THE DETERMINATION OF NORMAL ANISOTROPY FROM
Technical research article

POLE FIGURES
6. PERFORMING ORG. REPORT NUMBER

8. CONTRACY OR GRANT NUN'E;‘.;

7. AUTHOR(s)

Fred Witt
A. Lawley - Drexel University

9. PERFORMING ORGANIZATION NAME AND ADORESS

10. PROGRAM ELEMENT, PROJECT, TASK
|
AREA & WORK UNIT NUMBERS

Prankiord paTdens ] {AMCMS: 675709.12.03900
gt e Sl 'DA Proj: 1¥765709D650
Philadelphia, PA 19137 , roj:

. V2. REPORT DATE
i

ARMCOM L August 1975
13. NUMBER OF PAGES

10

11 CONTROLLING OFFICE NAME AND ADDRESS

T4 MONITORING AGENCY NAME & ADDRESS(!/ dillerent from Controlling Ollice) ' t18. SECURITY CLASS. (of this repurt)

| UNCLASSIFIED
LETS t’)g:‘:é.aﬁt{lc ATION/DOWNGRADING
N/A
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16. DISTRIBUTION STATEMENT (of thie Report)

Approved for Hublic release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abatract entered In Block 20, If ditterent {10ty Report)

18 SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side if necessary and identify by block number)
Pole figures

Automated x-ray analysis
Texture

Preferred orientation
Drawability index
Formability index

20. ABSTRACT (Continue on rever: lde If necessary end ldentify by block number)

The in situ deterrination of normal anisotropy from quantitative {220}
pole figures of a-brass has been accomplished using an approach patterned
after the analysis of Elias et al. Brasses examined were prepared specifi-
cally so that the only material parameter varied was normal anisotropy, and
hence crystallographic texture. It is shown that for average normal plastiq
anisotropy g over the range of 0.84 to 1.12, which is a significant range for
cubic materials, values derived from pole figures and those obtained from
the tensile test are in good agreement. The method is attractive in light
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i . PURFCRMING ORG, REPORT NUMBER
T AUTHOR(®) §. CONTRACT OR GRANT NUMBER(S)
3 David E. Schillinger

g
X 9. PERFORMING ORGANIZATION NAME AND ADODRESS 10. PROGRAM ELEMENT PROJECT, TASK
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6. DISTRIBUTION STATEMENT (of *his Report)

Approved for public release; distribution unlimited.
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bt 17. DISTRIBUTION STATEMENT (of the abatract entered In Block 20, If different frem Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on roverse aide if naceasary and ldentify by block number)

Rotating Bands
Projectiles
Small Arms

20. ABSTRACT (Continue on reverse side if 1.c~essary and Identify by block number)

The purpose of this vork was to determine the feasibility of a new
idea for applying rotating bands to projectiles. The idea is the in-situ
fusion of the rotating band material in a graphite crucible fitted around
the projectile. Various heating and shielding methods were explored. It

’ was found that several materials could be successfully deposited using in-

duction or furnace heating in an Argon atmosphere. Metallographic studies
(cont.)
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