UNCLASSIFIED

AD NUMBER

AD889846

NEW LIMITATION CHANGE

TO

Approved for public release, distribution
unlimited

FROM

Distribution authorized to U.S. Gov't.
agencies only; Test and Evaluation; APR

1971. Other requests shall be referred to
Frankford Arsenal, Philadelphia, PA.

AUTHORITY

FA D/A 1ltr, 14 Aug 1973

THIS PAGE IS UNCLASSIFIED




: | AD
- ¢ ¢ .
- BEPORT #6014
DEVELOPMENT OF A 7. 6203

- COLD~WORKED STEEL CARTRIDGE CASE

BY

PHULIP B. TAYLOR -

&

-

| —

April 1971 D D C B

U pEC 16 5?*

e

.
/
n‘“
.
L
s U i

1

- w@ﬂ@m 0
!

¢ FILE COPY

K B Distribution liraited to U.8, Government agencies only; Test and
R i Evaluation, April 1971, Other requests for this document must

SR T i be roferred to the Commending Officer, Frankford Arsenal,
- ) Philadelphia Pa. 19137, Atta: SMUFA~J9760.

 DEPARTMENT OF THE ARMY
Fumﬂaﬁs@m@ ARSE &

el

RS




. pd
DISPOSITION INSTRUGCTIONS .
Destroy this report when it is no longer ncedsed., Do nct return ]
| it to the originator,
SESESSI A
e SEINAR ) /
suef SESTION (R
EEEVASHIESD O
STHAGATIER e o
amsmmmmn To0ss
BIst. Ky, aadsee $IECIAL
& E
B\

partment of the Army positior unless so designated by other author-
ized documents, .

|
|
|
|
The findings in this report are not to be construed as an official De-
|
|



s
E)
N
i
Jj

REPORT £ 6014

T NS I A At B A S 2 o ol 2okttt § i

DEVELOPMENT OF A 7.62MM
COLD-WORKED STEEL CARTRIDGE CASE

vy e

BY

PUILIP B, TAYLOR

AMCMS Code 4810. 16.9987. 7. 06. 01

Distribution limited 1o U.S. Government agenciee only; Test and
Evaiuation. April 1971. Other requests for this document must
be referred to the Commanding Officer. Frankferd Arsenal.
Philadelphia. Pa. 19137, Attn: SMUFA-J9700.

SR OUPY VI Y 1 Y TR DA OIS T S R

Ammunition Development and Engineering Laboratories

FRANKFORD ARSENAL
Philadelphia, Pa. 19137

April 1971

e LR 2 AT A Cls S W SR e S ¥
Bl T W R et




i
1
;
!

- 7. 8433 Cold Workoed Siee? Case . :
. ]
TABLE OF COXNTHXNTS - - o E
TLELTHTY & v v e e v m e v e e e m e ... ... . 3 : :
Forcaord . - « . . . “ e e e e e e G e e memea ;| r - 3
Case L TARTBI=ZEON © ¢ o @ v o c 4 e o m e e e e m o mes v 3 . ,j
POOESS - o 5 2 2 v vt v s o o m e v % e eewmmm - S . 9
Process My & - @ o 6 f f e et e e e e e e e ... 25 i 3
P‘WIT('S“!:‘_: - % e M e e e e EmeE e % weEm e eoEm e e w = = U v B e oww e - o 31 i ﬁ:_
Cooclostons - « < - - <. c e e s et e e amee.- S - ] : :
TCCOMIRATUBATIORS = =« = « o = = o = @« = @ « 2 v w o = = 0 v o o = = = « - 50 : ;
i :
APPEXTECES : 5
: :

H

) [ T S 4
Cold Worked Case MarxDetoricg Process | | . | B : &2
Componcne Drawiese . . . . . . . . . . G« - e emaea. c . .... (]

LIST OF ILAUSYRATIONS ’ !

- I, T.GE3M Stoe Gl Case. Cold Worked Process (Exrly) , 3

P
s
.
3
N
~
S
&
=
]
-
=

s 2, T.HDESc, Clg. Casc. Cold Worked Process (Fizal) . . . . . . . 5 §
i R e A :
% L Negp . f e e e e e e e e mm e ... e z5
3 T - T - e e - emea 25 {
: b, Annealed Ce D, . L . . i e e e ke m e om e m e e mm e e 30

. Ueanmcald Bt EMrmw & L . . . n n e e e e oo - .

S, Usepmealcdldl 2l Drew . 0 L L e e e e e e e ma e 32
2, AnwAledZad Draw o L L L L L . e e e e e e e e e aea . 32

10, ThHrd DIsX . . h e s e e e e e e e e e m e e e e, P
1. FoartBDIS® . . . o v omoo e e e e e e e 25 :
12, He2d . o i i e e e e e e e e e e e e e e e e 36 -7
1%, Stress Rehefand SBody Amnenl . L C . L L L L . e e e e e e e . 37 :
T O T o 3s ’
3. ColdWerkedCase, Deg. No. FIRMIZ _ . . . . . . . . o o w o .. 29 .
i, Lot 11-A-1CaseCasuallicS . . - & - o 2 & o o o e e 24 '
1. Lot i1-A-2CaseCastaliies . . -« & 2 v o o o o e e e e e e e ]
IS, Lot13-B-iCascCasuaflics . & o o o o o o o o o o o oo e 46 i
19, Jolil-B-2CaseCasuallits . . . ¢t & o f e e e e e e e e m e e - . = |
20. Samples of CaseCasualtiecs-TMP-310 . . . . . . . . .. .. .- .48

ii

e R e T T e ————— T ————-




+
sl nan B & >

e,

R R v e o £ T

40,

!

PR CAl s

ATy

WIOLAT v 50

Vsl I g i comeisamy g

SUMMARY

This report covers the-development of a 7. 62MM cold-worked cartridge case by
the blank-cup-and-draw -process at Frankford Arsenal. Processing cf pilot lots of
cases was performed in-house, and the cartridzes thus produced were proof-tested.
Various grades of low -carbon steel strip supplied by different manufacturers were
evaluated for formability and hallistic performance. Cases produced of C1025 steel,
9.24 carbon, from two differeat manufacturers, were found to.be most satisfactory,
both ia processing and in proof testing.

While firing test results indicate that a cold-worked steel case can be manufac-
tured to acceptable qualily levels, much additional development and product im-
provement must be performed before the case will perform at a level:comparable.to
the performarce-level of the present 7. 62MM:brass case. The areas requiring
improvement are inspeciion, surface finish, processing equipment, and cost reduc-
tion. Reccent advances inistecl making and coating technology should aid in the

_devclopment of an entirely satisfactory cold-worked steel case.

This report is organized in scctions covering the major aspects of the cold-
worked steel case effort at Frankford Arscnal. The Process section relates in
detail edach operation in the manufacturing process. Additional details of tools and
equipmerit may be found in the appendices. The Process Metallurgy section-de-
scribes the metallurgical changes which take:place during processing of a lot of
casces. The Proof Testing section gives results:of simulated acceptance tests per-
formed oa each pilot lot of Steel-cased cartridges. Conclusions-and Recommenda-~
‘tions resulting from the study may be fouad at the end of the report.

FOREWORD

Under the Army-wide copner conservation nrogram of 1966, Frankford Arsenal
was assigned the problem of developing and manufacturing a pilot quantity of 7. 62MM
ball M80-and tracer M62 NATO cartridges, assembled with steel cases. This task
was processed to completion, using 2 process calling for quenching and tempering
of the completed cartridge case before varnishing,

Due to the problems and cost associated with the quenching and tempering oper-
ations necessary to achieve desired hardness, studies were made to determine the
feasibility.of manufacture of a case wherein the hardness is derived through cold
working of the steel.

Successful coid worked 7. 62MM cases have been developed and tested by other
countries, including several NATO nations. While the Frankford Arsenal cold
worked case has not undergone a complete series of Engineering and Service Tests,
ballistic testing at Frankiord Arsenal has indicated that this case can be manufac-
tured to tolerance levels-acceptable to both U,S, and NATO specifications.
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Casc Lot Identification

A total of ten lots of 7. 62MM steel cased cartridges were manufactured at
Frankford Arsenal during the period from Iebruary 1967, to December 1965.
These lots are summarized in Table 1, which shows the significant process
differences among the ten lots.

Not included in Table 1 are two lots ol cases cupped from strip which were not
completed due to difficultiecs encountered during processing.

The first of these lots, identified as lot 310-A-1, using Allan Wood 1025 steel
(.23C.), was suspended at 4th draw duc to a high percentage of split mouths at 2nd
and 3rd draws and mouth shears at 4th draw.

The sccond lot found unsatisfactory during processing was cupped from United
States Steel Corp. ciarbon boron steel (. 16C, hot rolled), and was likewise suspended
at 4th draw. Failurcs consisted mainly of partial circumferential ruptures in the
casc body approximately 1/2 inch from the head. Metallurgical examination of the
components involved revealed inclusions present in the material in sufficient
quantity to justify suspension of any futurc production of cases from this material.

Figure 1 shows the vrocess used for production of lots 11A1, 11A2, 11B1, and
11B2. The process finally developed as a result of the study is shown in Figure-2.
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PROC

This section covers the process developed for pilot manufacture of 7. 62MAI cold-
worked steel cases. Initial lots of cases {(11A1, 11A2, 11Bl1, and 11B2) were pro-
duced using slight process variations entil proof-test results indicated-that-a sat-
isfactory process had been established. These variatiens are:shown in Table 1.
Appendix A shows the manufacturing process used fer lots 316-B-21, 316-C-1,
310-D-1, 310-F-1, 310-C-2, and 310-C-3. Appendix X shows the final manufac-
turing process developed and recommended for future production. Operations
described in this section-follow the sequence given in Appendix B. Dimensions and
configurations of process picces are shown in the sketches of Appendix C.

Blank and:Cup - Blanking and cupping from steel strip was performcd at Frankford
Arsenal for the production of approximately 1,100, 000 7. 62MM steel cases, the
great majority-of which were processed:-into heat treated cases. However, the
micthods uscd to fabricate the cups are applicakic cqually to the cols work process,
since the cups used for both processes arc identical. (Sec drawing No. X103535793A.)

The press uwed for blanking ind cupping was a Bliss #6 double acting press cquipped
with twin flywheels, operating ui approximately S0 strokes per minute. The die set
uscd with this press contained five stations, allowing up to five ¢ups to be made with

cach press stroke. A single dic was-used at cach station for completely forming
the cup. No siziqg die was employed.

As stated in "Material Requirements", blanking-and cupping was accomplished

using oiled strip as received from the steel supplicr, without the benefit of zinc
phosphate coating. Lubrication of the unphosphated strip proved to be-a continuing
problem to which a completely s:tisfaetory solution was never found. Lubro-44,
manufactured:by G. Whitficld Richards, proved to be the most successful lubricant
tried, particularly when mixed with Lubri-Cool, manufactured by Lord Lahoratories,
Detroit, in the amount of one pound of Lubri~Cool to 55 gallens of Lubro-44 solution.

For production purposcs, -a lubricant concentration of 1 part Lubro-44 to 1 1/2 parts
water was found to be most satisfactory.,

Lubricant solution was applicd to the tools through use of the circulating system
incorporated-in the press design.  Streams of lubricant were directed onto the fop
of the stripper plate Lo achieve a puddling effect on top of the strip. In additicn,
streams were dircected under the strip, hetween the strip and the die block. In both
of these approaches, flow of coolant into the dic ceases as the blanking punch brings
the underside of the strip into contact with the.top surface of the die.

Due to the lack of a sizing dic, injection of lubricant through a lube ring located
helow the blank and cup die was precluded. Consideration was given to the use of

jets to dircct a high-pressurc stream of coolant upward intc the die, but this
method was never attempted.
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Yarmocs e ocatiny rmainds wene zitermited to redoce the rate at wiich the Jes
Pk e steed froen the strip. It wias foond ot pickon reached an irtolerable level
after aporoxiz=xicly 1,009 pieces, usizngy chrozme piated dics. -

Rale of pacizp) was sedused throczh 15 ase of muxryansse phosphoied Ges which

were cottod with Serf-Cote M1, 2 matcix-bonded solid film labricext manofac- -
tored by Sokszan Pixticyg and Masciclorizey Co. . Daylon, Ohfo. TEs lobricant,

gtificd mndor I L-L-SS37, oxtcnsed ah': tnlervl westween poliskicg of gies to

soproxixzately S, 000 p:cccs..
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Die lile, osing a mitere of Luho—i and Lutri-Cool, with cocoaied des macefce-
tared rom FS-Wi-10 or FS-WI-12 slecd, is estiomicd to be anproximately 25, 000 !
B}CeS. ]

In an et to Scelermine the cifccts of zine phosprate cootieg of stirip on blankingz
and eopping, 32.sirfps, cach seven feet longr, were o6t from 2 coil and phosphate
coxted: Those sicips (appraxinzicly 4, 009 picces) were processed with com-
paratice cast:  most poblems were dimiraled, aod tool Yife and production were
increased. A precess was 2iso tried whercin partialiy-formied crns were made
froc-czphuspiatod strip. Resclis weze excouraging, aitkocgh the partial eups
were formed with very roegh cdres.  Plans called for phospbating and Sinzl forming
on » modiified first draw press; while tkis task was never completeg, resulis
agpezred procisieg for frtker development:

Wash and Rest Prevest - Following the blagk azd cup operztion, the cops were
washed {o remove 2l traces of dirt axd Ichricant and therchy prevest the formation
of residoe on ibe picces duriny xanealing. The rust preventative, coosistingoia
fixal ricsc in pot2ssiom dichromate solelion, retards rust formation during short
periods of storage snd peed not e removedd prior Lo anpcaling.

FIRITN AT

g1y

The machice used to accomplish tkis operation was 2 Baird, inciinable barrel,
rotary washer. 'The cups are coclained in the barre! and are wasbed and rinsed as
the barrel rc tes. The tumbling action produced by an auger inside the barrel

. Temoves 2oy JLrTS present, resulting from the blark and cup operation:

Wasking solution was prepared hy dissolving four cups of tri-sodium phosphate in
hot water. A washing time of 1/2 hour was found to be sufficient.

T T T T

Atneal-for First Draw - In all Iols of cold worked cases, the cups were annezaled
prior to first draw lo recrystaliize the basic ferrite grains. The purpese of this
anneal was t@ reforn the spberoidized structure present in the steel strip as
received from the mamufacturer and thereby increase the ductility of the material,
making iz suitable for ad¥tional forming. Hardness of the anpealed pieces was kept
at or belew-RB66 22 z position on the sidewall 2/15" from the base. ,
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The furnace used for annealing was.a Lindberg electric three-zone retort-type
furnace, with a controlled atmosphere of carbon monoxide to prevent oxiudtion and
scale formation on the pieces. A coolinig chamber is incorporated to prevent con-
tact of-the heated pieces with the outside atmosphere.

Temperature within the retort is controlled by zones: entrance, center-and dis-
charge. Duriny the annealing cycle, all zones are maintained at 1320°F (outside
retort). Dxi€e to heat loss in transfer through the wall-of the retort, the temperature
of tae pieces is maintdined at approximately 1290°F: :

Heating and cooling:times (51 minutes cach) used were the maximum times available
with.the fursace used, which gives 2 minimum speed of rotation of approximately

0.6 RPM. )

Two lots of cases manufactured carly in the pfogram (see Table-]) utilizéd a quench
and temper operaiion to condition the cups for first draw. For this operation, a
mulfle furnace was employed to heat the pieces to a temperature of 1690°F. The
picces were then quenched upon removal from the furnace, and tempered at 1290°F.
Quenching-and tempering eliminated spheroids, resulting in a tempered, possibly
laminar, structure having very fine carbides. This structure is harder to form than
the spheroidized structure, but possesses superior properties. ‘However, a complete
quench coild not be obtained due to the thickness of the material, and the 1320°F
anneal was adopted for future production.

Phosphate Ccat and-T.ubricate - Trollowing annealing, the cups were cleaned, pickled,
zinc phosphated, ard lubricated prior to first draw. The procedure, consisting of
seven sections, is as foliows:

Section Treatment Agent Temp Minutés To remove
First Clean Alkaline Solution 190-2000) 10 Foreign matter
Drain- . 2 y )
Sccond  Rinse Water 150-170°F 4 Solution ‘ s
Drain 2 | :
Third  Pickle Sulfuric Acid Sol'n  145-155°F 8 Oxidation- ; :
Drain 2 i
Fourth Rinse Water Cold 2 Acid Sol'n ’
Drain 2 :
Fifth Coat 7inc Phosphate 170-180°F 10 -- - :
Drain ‘ 3 3
Sixth  Rinse Water Cold 2 Excess Coating :
Drain 2, :
Seventh Lubricate * 8 - - -

B3R -

* Supplied-by phosphate manufacturer
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In the first section operation, the pieces are cleaned to remove all traces of dixt,
grease, and other:foreign matter present from annealing and handling. The solution
used is a‘mixture of Cleaning Compound FX-2, manufactured by-Amalgamated
Chemical Corporation; caustic soda flakes; and hot water. Details on solution

‘mixing may be found in Universal Solution Mixing Section, Operation No. U-66.

The third section opcration is a.sulfuric acid pickle, the purposes of which.are
to remove oxidation from annealing, and to:etch the surface of the pieces prior to
zinc phosphating, providing a surface to wkich the coating will adhere. Pickling
solution is prepared in.accordance with Universal Solution Mixing Section, Operation
No. U-165. -

The-zinc phosphate:.coating, applied in:the fifth section operation, is an adherent
film used to retain the lubricant film. ‘The compound used is Bonderite 160X, pur-
chased from the Parker Rustproof Company. ‘The solution is prepared according
to.Universal Solution Mixing Seclion, Operation No. U=166.

In the seventh.ecction operation, the lubricant coating is applied to the zinc
phosphated pieces.. The conipound used was Bonderlube 235; however, the lubricating
compound must be purchased:from-the same manufacturer as is the-zinc phosphate
compound to assuré compatibility of the two coatings. The lubricating solution is
‘prepared by mixing with hot water and sulfuric acid, in accordance with Universal
Solution Mixing Section, Operation No. U-167.

The machine used to perform thé Phosphate Coat and Lubricate operation was, a
-two-section, rotary-cylinder type machine manufactured by N. Ransohoff, Inc.
The solutions.are-maintained-at-the proper temperatures in separaté tanks, until
ready for use, when they are pumped inlo the rotary cylinder containing-the work.

First Draw - The first draw opcration was performed on the:annealed cups using

a: Bliss #62 duplex press, with 5-inch stroke: producing four pieces per stroke

(two pieces each side). As with all drawing operations, two dies, top and bottom,
were used to form the melal. These were used in conjunction with a guide ring and
a stripper, but without a lube ring.

Lubrication and tool cooling were accomplished using a stream of lubricant solution
supplied hy a circulating system and directed onto the punch and downward into the
dies. No problems were encountered relative to lubrication and cooling, as long as
the zinc phosphate and lubricant coatings applied during the previous operation were
satisfactory.

The compound uscd for tool cooling was G. Whitficld Richards SB 300 drawing com-
pound, mixed in the ratio of onc part SI3 300 to six parts hot water.
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\Wash, Rust Pfeventive Rinse and Dry - The purpose of this operation is identical'to

that'of Wash and Rust Prevent: removal of foreign matter and drawing solution
from:the pieces. However; the tumbling action produced in the Baird washer is-no:
longer-needed nor desired. ¥or this.teason, a Niagara Washer, manufactured by
G. S. Blakeslce Company was employed. ‘Fhe washer uses.a rotating harrel with
an_auger to transfer the picces through the solutions. The-work is carried in the
barrel.above the solution surface. ‘The -sblutions are introduced by means of scoops
which raise.the solutions-into-the barrel, immersing the pieces.

The cleaning agent employed was a solution of Pennsalt 30 dissolved in water. The
solution is mixed according.to Universal Solution Mixing Section, Operation No.
U-32, with'the exception that 7 1/2 pounds of alkaline cleaner is used in place of
the two pounds specified.

For prevention of rust formation on the cleaned pieces, a water solution of potassium
dichromate was used. ‘The solution is prepared by the addition of-three ounces of
potassium dichromate to the rinse.tank of the washer.

Following rinsing, the pieces are dried using hot.air eirculated over the work in the
rotary barrel by means of a blower. '

A-summary of the operations performed in the Niagara washer: follows:

Section Operation  Agent Temp OF Minutes To remove
First Wash Alkaline Solution 180-200° 11/2  Foreign matter-
Second. Rinse. & Potassium 180-200 11/2  Alkaline
Rust Dichromate solution
Preventive Solution
Third Dry Hot air 220-240 2 Moisture

Anneal for Second Draw - This operation was added.to the process commencing with
the. manufacture of lot 310-D-~1 (See ‘T'able I), due to the high incidence of mouth
splitting encountered during subsequent drawing operations. With-the addition of
this anneal, the-loss of ductilily of the material.produced by cold working through
first and second draws was minimized. In the processing of subsequent lots of
cases, mouth splitting during drawing was greatly reduced.

The procedure and equipment used to accomplish this operation was identical to
that employed for the Anneal for I'irst Draw.

Hardness on the sidewall of the piece at a location 1/16" from the hase was
maintained at Rg66 maximum.

Phosphate Coat and Lubricate - This operation is identical to.the Phosphate Coat and
Lubricate operation following Anneal for T'irst Draw.
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Second Draw - The second draw- operationwas performed on a Bliss No. 304 press,

with an:§-inch stroke utilizing 2 maximum of:four stations to produce up to four

pieces Dér-stroke. In pilot pfoducfion, however, only a single punch was used.
Thé-design of the die set.incorporated a guide:ring, top die, lube ring, boitom die,
and:stripper. )

Coolant solution was- introduced at two locations: from a.stream directed eato the
punch and downward into the dies, ard from:the lube ring located between tbe dies.
Pressure for-both.was-supplied-by a circulating system. Sclution employed was
identical tc that:used for the first draw opcration, mixed in the same ratio of one
part SB 300 to six parts water.

The pieces are fed to the press by means of x rotary pin hopper, followed by an
air-operated.turnover, feeding into feed tracks located on the press, through

flexible tubes. The pieces are pushed.along the feed tracks by means of mechasicaliy-
operated {ingers, which cause each piece to drop into the guide ring prior o the
downward-stroke.of the draw punch.

Wash, Rust Preventive Rinse and Dry ~ This.operation is identical to the Wash, Rust
Preventive Rinse and Dry operation following First Draw. )

Anpeal for Third Draw - This operation is identical to the.Anneal for First Draw.
Maximum allowable hardness.on the sidewall at a position 1/16" from the junction.
of base and sidewall was Rp66.

Phosphate Coat aad T.ubricate - ‘This, dpcrhtién is identical to the Phosphate Coat and
Lubricate operation lollowing Anneal for First Draw.

Third Draw - The third draw operation utilized the same Bliss No. 36% press which
was employed.at Sccond Draw. Changes made:te modify this press were confined
to the feed track, which was made narrower and higher to accommodzte the deeper-
drawn second draw piece. Again, a single punch was used for pilot production.

Wash, Rust Preventive Rinse and Dry - This operation is-identicadl to the Wash, Rust
Preventive Rinse and Dry operation following First Draw.

Phosphate Coat and Lubricate - ‘This operation is ideatical to the Phosphate Coat
and Lubricate operation preceding Itirst Draw.

Fourth Draw - The cquipment used for the Fourth Draw operation was essentiaily
similar to that used for the second and third draw operations. The press emploved
was again a Bliss #304, but having an increased stroke of 9 inches. The longer
stroke was required in order that the draw punch would clear the third draw com-
ponent upon feeding, and so that the draw component would e pushed completely
through the stri, completion of the downward stroke. The press used could
accommodate a maaimum of three punches, although only .2 single punchwzas used
for pilot production.
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Thie Grawing Sol=zion vsed st foerth draw w3s idecnical I preparxiion and appliatise
1o it esed 5t Sevoad 2ad thind drass,

Bt shoctd be mated t3a: 10 anme2l Bs osed Setween the 1E3ind Eraw 224 fourt®: éraw
operatinms. The oold workmzyr of the sidex=ll of e compoarets EaTing these w0
coerznaes estehlishes an elomynted graixs stroetore £ 22 cidewszll, incressiog she
Sarduess and fessile stwengh of the case bods, bul decreasroy the tracsverse Sortllily.

The pocdh osed to perform ke foorth drovw operxivon was chroese plated, Tie chyome
plazed poach retards wear, sllows the steed to xmove alony the pooedh more rexdly,
and aids i= strippine. Pooch wear 28 fisa? drow becarmes partiesizxiy criticsl, sizce
wali tiickness aad ixside body coaligzralion are delermized by thSs operaifon. In
addition, Uk ardaess of the foszth draw picce, 23 Coaseguently of the ficished case
sidew2il, are ackieved thronsh proper thimeioy of the metal.

A casge was made in ibe coefizuration of e fiml draw poed peior to processing
of lots 310-C-2 and 310-C-3. Ths cEampe izvoived the location and Fepth of the
peoch radercut, which was made deeper 20d located cioser o the (i of the pooch
to mizkmize splitiinmr and "accordioeisg™ of the rmcuth of the piece durixg stripping.

Blaad rdies oo the fourih drow poach was fosad to be a critical factor related to
p-oper feactiocing of the case. B was noted tEat kack of 2 proper blead radizs at 2
poizt 1.4435 inches from the poach tip, 24 2 fzwction poi=t of agies, was ke cause
of a partidi cirem~lerectial rupticre ia foxetion asd casz2lly testing.
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Wash, Rust Preventive Rinse and Dry - This operation is identical to the Wash, Rust
Preventive Rinse and Dry operation following First Draw.

Trinr - The machifie used to perform this operation was a single-spindle horizontsl
trim machine, manufactured by Peters Engifieering Company, employing & rotary

- . cutter and.burring cutter. Spindle-speed used was 1, 740 RPM; cutter speed was
400 RPM. No lubricant was used for the trim operation, but tool life is extended by
the wash operation preceding.

Sort - The purpose of the sort operation is'to seéregate scrap by means of a2 visual
inspection performed on the pieces as’'they pass the inspector on a moving belt
conveyor. :

Pocket - The pocket operation was used throughout cold worked case processing to
introduce-a greater amount of cold working into the head of the case than would be
possible using a single heading-operation. The pocket operation forms a dimple at
< : the ultimate location of:the finished primer pocket, part of which remains after
heading.

"Through cold forming of the metal around the pocket punch and around the tip of
the pocketing eject stem, a relatively uniform hardness and grain configuration is
attainable in the entire head area following heading.

The machine used for pocketing was a 63-ton horizontal crank and toggle press
! manufactured by Jarecki Machine Company, having a.crank stroke of 8 1/2 inches
(pocket punch) and a toggle stroke of 7 7/8 inches (eject stem)

: Lubrication was accomplished by means of an oil cup dispensing lard oil to a
’ wiping cloth which contacts the work.

; An automatic knockoff device, actuated by a limit switch, stopped the press in the
ﬂ event of a feed stoppage. This was necessary to prevent the pocket punch contacting
H the eject stem when no work was present in the die.

Head - At the heading operation, the primer pocket was formed from the indent pro-
duced at the pocket operation, the base surface of the head was formed.and head-
stamped, and the final inside base configuration of the case was formed. In forming
the head about the heading punch and eject stem, additional cold working was per-
formed in the head area-to achieve finished-case hardness.

Equipmeut and lubrication used at the heading operation were identical to those
‘ used at pocketing, with the excepticn of tooling.

, A two-~piece heading-punch was used throughout the program, due to difficulties
& T encountered in obtaining one-piece punches. This method was found satisfactory,
3 although it produced a burr at the junction of the primer pocket and head surface.

; This burr was removed by the introduction of a deburring station at the venting
operation,

: 14
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W..sh, Rust Preventive Rinse and Dry ~ This operatioa is idenlical to the Wask, Rust
Preventive Rinse and Dry operaiion following First Draw.

Siress Relief - The stress xelief operation was introduced fo retieve iclernal siresses

in the pieces following the major cold forming operations, witheut zltering the

physical properties of the stzei. The.operaticn was pexfermed by heating the pieces
to a temperature of $102 .10°F for 40 mirtes 21 heat In %2 electric, recirculatieg
air furnace manufactured by Lindberg Ergineering Compizny.

As shown in Table 1, two lots of cold worked cases were siress relieved following
the vent operation. No sigsificant advactages or dxudnnages of this procecure
were discovered in the iwo luts mml\td.

Head "‘ux-n ‘The mackioe used to perform this operation was a2 single spindle bori-

zontal Lead turn machine manufactured by Standard Knapp. Az the completioa ci
production, spindie speed was 2,270 RPM and machine speed was 40 RPM (30 pieces
per minute). Machine speedmredmdtoapp:ox:muelv one-half tkat used for
the 7. 62)iM brass case, in an effort to improve tool life.

Tool life was Impreved through'a change to carbide tooling, although tool life-and

breakage corzimed to be probiems. Tool cooling and lunTication were accomplisbed

by mears of an atomizer dispensing 2 raist directly onto the form tocl. The mist
was preparéd by mixing one:part of S-500 soluble ofl, manufactured by Bzcgsterfer
Labs, Inc., Miaua. N.Jd.. m:haopar!sohra!er 'fhemmmnstncnpound
into the atomizer, which was adp.sted to provide a fine mist.

Due to the difiiculties:eacouniered at the head turn operation, it is suzgested tbat
any fusure derelcpmenhl work on head turcing of steel cases be set up oz 2 Biack
Rock Universal head turn machine. This machine; having varishie speed moiors
and acjustable feed, is more versatile where developmental work is mqmred to
determine optimum feeds and speeds.

Vent and Deburr - The vent-and deburr operation for the steel case was separated
from the primer insert operation in order:that the varnish applied to the finished
case wculd completely cover the case, including the vert hale.

The machine used to vent and deburr was a erask and zocker, verticsal, straight
iine, underdrive primer ingert machine manufactured by Waterbary Farrel Foundry
and Machine Company. ‘fhe machine was altered, by removal of siatioss, in erder
that only the burr, vent, and no vent detect functions would be performed.

Various automatic knockoff devices were incorporated icio the machipe setup. These
were as follows:

a. At the.Burr station a. knockoff device was actuated in the event that 2 case
failed to feed irto the machine.

15
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b. At both the First and Second No Vent Detect stations, a knockoff device
was attuated in the event that a case was produced with no vent hole, an eccentric
vent hole, cr foreign matter in ibe pocket. '

As was stated inthe description of the Head operatior, the Burr station incorpor-
gied inthe Vent and Deburr operation miay-be eliminated when a one-piece heading
punch is used. Inthe event that-a one-picce heading punch is used in future produc-
tion, it is recommended that a horizontal crank, smgle punch press, marufactured

‘by Derbyshire Machine Company, be utilized to perrorm the vent operation.

P-‘ll'ﬁfl Body Anneal - A partial body anreal was periormed on the vented case in
order that the neck and shoulder of the completed case could be formed without the
octarreace of splits and folds at the Taper and Plug operaticn. The hardness pattern
produced at the bedv anneal was found to be particularly critical, both in the Taper
and Plug operation and in function and casualty testing of the finished cartridges.

Two mzlhodd‘ere‘ utilized for annealing the cases. The method first-used in the
program macde use of a twin-serew, horizontal gas flame annezler manufactured by
}odern Bond, and oparating at a speec of 120 RP)S.

The second method used for annealing utilized an inducticn annealer manufactured
by e Ohio Crankshaft Company. The cases were copveyed through an induction coil
ope*a:ed ‘by 2 10kHz alternating current generator by means of 2 chain having rollers
to rotate the cases. The Tocco annesler was originally purchased for a body anneal-
ing operation which was attempted on the heat treated steel case. At the time this
operation was ehmmzted from the preeess, the machine was altered for use in
partial body anmlmg of the cold worked case during processing of lot 310-D-1
(See Table l)

Severa: casuaities were encountered during function aad casualty testing of this Iof.
In 2n effort to determire the cause of the. casualties, another lot, 310-C-2, was:pro-
cessed using the induction anneal. From the satisfactory resuits obtained from this
lot, it was subsequently determined thst induction annealing was feasible in the pilot
production of the cold worked case.

Four paddle-type hoppers were used to feed cases to the annealing fixture through a
turnover. Continuing difficulties were encountered in the ieeding of the cases to the
conveyor. Failure of a single hopper o feed produced gaps in the work on the con-

veyor, resulting in distortion of the alternating field within the induction coil. This
distortion-produced inconsistent hardness patterns in the work produced.

Ancther problem area resulted from failure of the cases to rotate within the induction
coil. The cases were caused to rotate by friction between a guide rail and fiber
rollers attached to the conveyor chain. The guide rail required precise adjustment,
which could not always be maintained during operation. Failute of a case to rotate
produced drastic differerces in the hardness pattern around the circumference of

the case.
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The hardness pattern specified for the final case lots after body anneal-was a result
of comparison of function and casualty. test results with hardness patterns present
in previous lots. It was found that previous lots differed greatly in hardness before
wapering at'a point on the sidewall 1-11/16" from the outside base. (See Table II).

Thus, the final two lots were precessed using a hardness pattern before fapering
5 similar to that.used in che more-successful prior lots. This pattern was produced
: in 1ot 310-C-2; which was gas annealed, and then reproduced in lot 310-C-3 by
induction znneal.

TABLE 11

HARDNESS AFTER BODY ANNEAL (VICKERS 2-1/2 kg)

Distafice from Outside Base (in)

AR A e e AT e o

Lot 1-13/32 1-1/2 1-37/64 1-11/16 1-3/4  1-1/8
A 11A1 264

e 11A2 270 160 152
_— 11B1 259 151 147
- - 11B2 270 175 155
: 310-B-1 265 273 220 167
‘ 310-C-1 279 267 165 161
310-D-1 284 253 206 205
310-F-1 . 254 251 158 148
. 310-C=2° 269 245 176 162 162
- 310-C-3 256 A 240 150 150

Using both gas and.induction annealing equipment, as soon as it could be tentatively
determined by hardness checks that the machine had been properly adjusted, approx-
imately five pieces were tapered, using appropriate tooling, and inspected with-a
magnifying glass for visual evidence of taper folds in the neck, shoulder, and upper
body. In selecting samples of annealed pieces for hardness determination and taper-
ing visual inspection, it is important that the sample from the induction annealer be
selected from the approximate center of a quantity of pieces sufficient to completely
3 fill the coil, in order that the field distortion explained previously may be avoided.

Phosphate Coat - ‘The hody annealed pieces were phosphated prior to the Taper and
Plug operation in order that-the-oil used as a lubricant would be retained by the
pieces during tapering. ‘I'he Phosphate Coat operation is identical to the Phosphate
' Coat and Lubricate operation following anneal for First Draw; with the exception of
: the seventh section operation (lubricate), which is omitted.

' : 17




3 Taper and Plug - The Taper and Plug operation was-performed.on a vertical double
dction crank press manufactured by E, . Bliss Company. The press utilizes a

3 . rotary indexing table to-feed the pieces to each successive station in the operation.

As performed on the majority of the cold worked-case lots, the taper and plug

. - operation consisted of four separate forming operations, all performed on th2 same

a press. These were mouth ironing, first taper, second:taper, and flug.

3 The mouth ironing operation was not used for a portion of the production, particularly
¢ ] when it was determined that the work coming to the Taper and Plug operation was in

: ‘satisfactory physical ccndition and frée-of dents. It was found that dents present in

B the body-annealed work caused foids in the shoulder and neck area upon tapering.
Therefore, it is recommended that.the mouth ironing station be utilized, particularly
if dents-are found to be present in the untapered cases-at the mouth ard upper.body.

The body taper, shoulder, and seck of the-case are formed at:-the two.tapering
stations. At the second taper station, adiustment is made in the press to determine
the head~to~-shoulder length of the completed cace. Finished case dimeasions call
for a head-to-shouldes length of 1.632 - . 006". Attempts were made to keep as
close to the mean of this iolerance zs possible. However, a statistical sampling of
cases manufactured concurrently from:two different steels indicated that the mean
head-to-ahoulder dimension differed by-approximately 0. 002" between the:two case
lots.

The purpoze of the plugging station is final sizing of the mnsuth inside diameter. This
station utilizes only a punch, which is inserted into the case mouth and withdrawn.

Lubrication of the componests:is-accomplished using mineral cutting oil purchased
in accordance with specification ¥V-0-2514, which is applied to the outside surface
of the case by felt pads and to the-inside surface of the neck by a leather washer.
The pads, mounted in holders, are mechanically activated to lubricate the-outside
surface of the cases on the upstroke of the press. The washer enfers the mouth of
the case at the end of the downstroke and deposits oil on the inside of the case.neck.
The lubricant flows te the felt pads and washer from three oil reservoirs:which are
regulated to maintain the pads and washer in a moistened condition.

The amount of lubricant applied at the tubrication station mus be carefully regulated
to prevent Lthe over-application of oil to the outside surface of the case. Excessive
application of lubricant was found to result in entrapment of lubricant between the
case and the tapering dies, causing dents and wrinkles in the tapered-case body.

SXroa,

P T T

At the plugging station, lubricant was applied to the punch to reduce friction. The
E: oil was supplied from a reservoir which was adjusted to maintain a thin film of oil
: i on the punch.
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Jecester, wiich lly extered the case oa the press dowastroke. In the everz thet a ‘
case codxized icreign manter, the deteclor did not erder fuily and actuated 2 knock-
off. ) A 5

Wash, Rost Prevextive Rizse aod Dry — This operalioa is idestical to the Wash, Rust
Freveative Rizse and Dry operxiion sollowing First Draw.

Figish Trim - The Fizish Triss operatioa was the:last forming operztion performed

into= process. The isackior csed was 2 single spindie vertical trim machine
pasciactzred by Fidelisky Machisze Conpayy.

Iz performisg the trim operstion usiag this machine, it is inportant to raiciain
pieces is the Rexibie feed tube at all ties while the mac’ine is in operatice. When
the tche wzs allowed to exxply tRroogh 2 feed stoppaze at the hopper, the lasi piece
fed from the tche fended to boeace 23d be heid by th: case ssppoct 2¢ 2 position ab-

Bormaliy close {0 (e Osiler, resciiing in an excess of metal being trimmed off 2ad

ccascguest st case ook,

Wasd, Rest Prevestive Rizse 20d Dry — TEis operation is ideniical to the Was», Rust
Preveztive Rizse az3 Dry operation following First Drawr.

Viszal Inspect — 168 — Upoe conplelion of forming operatizas, all cases inz2 iot

were viscally izspecied fos all defents.

Eoq Paospiate — The irom phcepiaiisg operation, cossisting of sevesal separale

operatices tilizizg 2 serfes of txsks and 2 yotziizy basket, is perfer=edontie

cases {0 provide 2 kose upom witich fo apoly the varnish cooting. The procsss
mﬂwﬁmm&mmmf&im

Ailzlize clean - the pleces are Enmersed in sodimm oxiosilicate scirmion
“awmﬁ%mmwlmmmmdmmo for five
mimdes.

L. Fiowing waler rinse — the wock is rinsed ia water 2t 2 femperaitze of J
170-183°F for two mizstes. 2

c. Acid pickle - the pieces are iramersed in Peccsalz PX-50, 257 concen-
tratica by volmme 2f 145-3155%%F for eight misdes. Dennszlt PM-SO is 2 kyérochicric
acid-tased material foupd pariicalariy effective for rexmoval of scale.

d. Flowisg waler rinse - sa~e zs slep (6).- -
e. mm—@mmmhmmmxa 8Szta
coccestration of 3-6 cunces per galion of waler and 2 temperzirre of 155-3659F for -
6-8 infnzies.
19
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f. Flowing water rinse - same as step (b).

. g. _Conditioning rinsz ~ the work is immersed in chromxc-phosphorlc acid,
. PH2-4, at 165-175°F for one minute.

. " Drying is.accomplished immediately following removal of work from the conditioning
rinse while-the pieces are still -hot by blasting with compressed air while the basket
is rotating.

This process utilizing Pennszlt PM-90 was adopted after processing of lots 310-C-2 P
and 310-C-3. The PM-90 siage replaces-an electrolytic cleaning operation formerly ;
used to remove scale. In each of.thé above two lots a high percentage of defective

.cases were produced at the electrolytic cieaning operation due to arcing between

components.

Varnisk - Varnishing of finished cases was performed using a centrifuge-type-
varmshmg machine manufactured by Ronci. In operation, the iron phosphated cases
are placed in varnishing racks which are inserted one at a time into the varnish
machine. The cases-are first immersed-in varnish for approximately one minute.
They are then centrifuged for-one minute to remove excess varnish. The varnish
removed is returned to the varaish container in the machine.

2
T %
B
g
3
:
:

The phenolic varnish used is purchased in accordance with MIL-V-12276C, Type III,
Class B. Varaish viscoeity at:room femperature must be 26 to 30 seconds Zahn #2
cup, for proper application. - i

‘Due to the amount of labor and hardling irvolved in applying varnish using the method
described above, a machine was designed and procured to varnish and cure cases

in production quantities. The machine utilized a series of pins which were loaded
macually and which coaveved the cases through varnish, drain, cure and eject
stations. Provisions were also made for s.rlppmg of varnish from the conveyor pins
prior to reloading.

iy AT A S e bt s A AR D L ST S R e n o L (UL
+ ¥l M

This machine was tested using samiples of cases, and it was discovered that satisfac-
tory stripping of varnish irom the conveyor could not be accomplished. Eiforts made
to rectiiy the situation were not successful, and use of the machine was discontinued.

Varnist: Cure - Upoa removal 61‘ the cases from the Renei varnish machine, the
rzcked cases are cured in an oven at 375 to 400 degrees F metal temperature for
30 to 45 minuies.

‘The color of the cursd cases was used as a general check of the varnish curing
operation. Proverly cured cases were uniformly dark green in appearance. A grey
appearance indicated incomplete cure; dark brown indicated high curing temperature.
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Acceptance of a group of cured cases was determined by immersion of sample-cases
in acetone, purchased in accordance with Federal Specification O-4-51, for a period
of five minutes. On removal from the acetone, the sample cases were rubbed vigor-
ous‘\ly‘with the thumb, hand, or suitable wiping material and visually inspected for
evidence of lifting, blistering, or softening of the varnish. Inthe event that the

T varnish failed to pass the acetone immersion test, the group of cases was returned 1
to the oven for additional curing.

! Visual Inspect - 1009, - This inspection is simular to the 100% Visual Inspect oper- : 3
ation preceding iron phosphating. At this inspection, however, special attention is ’ :
paid to defects: which might occur during iron phosphating, varnishing or varnish
curing. In addition, certain types of defects, such as draw scratches and shoulder
folds, become more apparent with the reflective varnish coating.

i Problems were encountered at this operation, which were-caused by dirty paddle !
hoppers on the inspection-machine. The hoppers had accumulated a film of dust and o
j non-adherent zinc phosphate from prior inspection operations, which if not carefully ‘
E washed from the hopper and paddle whéel, severely scratched the varnish coating on

*‘ the cases. The scratching was noted to be particularly severe in the areas of the rim, ;
junction of body and shoulder, and mouth of the case.

PREICEIIN

Prime - Primer insertion was accomplished using a Waterbury Farrel primer insert ;
machine identical to that uséd for the. Vent and Deburr operation, with the Vent and ;
Deburr stations removed. The two No Vent Detect stations were included in both i
the Vent and Deburr and Prime operations. While these stations were not entirely

necessary at this stage of processing, they were included to eliminate the occurence

of this serious defect. In the event that the Derbyshire venting machine is used, the

two No Vent Detect stations should be utilized at the Prime -operation, as the Derby- ,
shire machine does not perfcrm this function. Po-

At the Prime operation, the following functions are performed. |

a. No case detect - an automatic knock-off device is actuated when a case is !
omitted, stopping the machine. ! }

b.. Spread mouth -~ the mouth and neck of the case are straightened to
facilitate bullet insertion.

c. No vent detect #1 & 2 - an automatic knock-off device is actuated when a
missing vent hole or foreign matter in the pocket is detected at either of these two
stations.

d. Insert and seat primer - the primer, fed by a cenveyor, is inserted into
the case to the proper depth.

e A o rn———
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e. I;wertedand no primer detect — in case of an inverted or missing primer,
an escapement is automatically opened to allow the case to drop into a container.

f. Crimp - .the metal immediately surrounding the primer is-circular crimped )
- to retain the primer in-the pocket. -
8. Waterproof mouth and primer - wilierproofing compound is applied to the
case mouth by-means of a plunger and to the space between primer and pocket side-
wall. '

Primer waterprobfing solution is mixed.in accordance with Universal Solution
Mixing Section, Operation No. U-110. Viscosity at room temperature waé main-
tained-at 15 seconds, Zahn-#2 cup.

Mouth waterproofing compound is mixed in accordance with Universal Solution

Mixing Section, Operation'No. U-111. Viscosity at room temperature was main-
tained at 17 to 33 seconds, Zahn #2 cup. The band of waterproofing applied to the
case mouth was maintained at approximately 0. 28 inch wide. ’

Mouth waterproofing should be allowed to dry for a period of not less than two hours
ard not greater than three days before builet insertion.

All operations included in the processing of cold worked cases have been included

in this section. Procedures and equipment are current as of this writing and
cessation of production of pilot lots. However, equipment improvement studies,
particularly in the areas of blanking and cupping, induction body annealing and iron
phosphating, are continuing at Frankford Arsenal, Efforts are being made to improve
both:the.quality and efficiency of these operations, which at present have not been
developed to the state-necessary for continuous high-volume production.
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PROCESS METALLURGY

'This section describes the material requirements of the sirip used in processing the
7.62mm steel case ard the metallurgical changes which take place at various steps

of processing. Figures 4 to 14 show representative hardnesses and microstructures
of respective process pisces. -

Material Requirements

The.greatest portion of the work done at Frankford Arsenal in cold worked case
development utilized cold rolled steel sirip, varying’in carbon content from . 22%C
to.31%C. A total of ten lots of cartridges were manufactured, using four different
steels for case fabrication. “These four steels are shown in Tables IV and V.

It was found, as a result of success in processing and in ballistic testing, that two

of the steeis, both A'SY grade 1025, performed significantly more satisfactorily in
nearly all respects than did the other two steels, of AISI grades 1026 and 1030. The
determining factor being considered in both of these areas is incidence of splitting,
both during processing and during function-and casualty testing. In all instances,
when a given 1ot of cases contained many rejects due to splitting in process, the same
condition was encountered during proof testing of the cases remaining in the lot. All
steels were aluminum killed, of fine grain and drawing quality, and were supplied in
the spheroidized annealed condition.

It has been fsuad particularly important in the manufacture of steel cases to limit

the defects Ix the strip to-an absolute minimum. Defects which have been found to

be particuiarly detrimental are roll marks, seams, scratches, scale pits, and roiled-
in scale.

Due to lack of adequate facilities, phosphate coating of the strip before blanking was
never attempted by the stecl suppliers or by Frankford Arsenal on a production
basis. However, if coated strip is utilized, rigid inspection of the strip before
coating is required in order that the defects noted above may be detected.

Table IV
Chemistry of Steel Strip
Manufacturer's Ladle Analysis

Mfr Grade _q_ Mn P _S__ Si _p_i
Republic - 1026 .22 .82 .010 .009 .02 . 040
Sharon 1025 .24 .34 .010 ,016 .04 - -
Republic 1030 .31 .75 .013  ,021 - -
Republic 1025 .24 .43 ,010 ,022 - -
25
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Table V
Chemistry of Steel Strip
Manufaciurer's Ladle Analysis

Mfr Grade C Mn r S Si Al
Republic 1026 .22 .69,.70 .002 .023 (.1 .04
Sharcn 1025 .25 .45 .006 .018 <.1 .05-.1
Republic 1030 .94 .80,.79  .002 .032 <.1 .02
Republic 1025 .22 .44 .003 .021 K.1 .03

Process Evaluation

Processing of all lots of cold worked cases was monitored by examination of hard-
nesses and microsiructures ai each stage of processing where 2 met2llurgical change
occurred. Figures 4 to 14 show the resulis of these examinations for lot 310-C-1.
This lot was manufactured from Sharon C1025 steel, which proved to be one of tee
most satisfactory steels evaluated.

Figure 4 shows the microstructure and hardness of the coil of Sharon steei used for
cupping of the lot. The steel is purchased according to specification MIL-S-645A (31U).
The chemical composition of the steel, given in Tables 1 and 11, differs from tkat
specified by MIL-S-645A(MU), since one objective of the study was to determine the
suitability of various steels for case manufacture. The as-received strip is relatively
fine-grained, with most of the carhides in the spheroidal form with relatively uciiorm:
distribution.

The unannealed cup is showr in I'igure V. The sidewall and base both retzin the
spheroidized annealed structure of the strip. The cold worked sidewall skows
directionality, whereas the base is equiaxed. Unrestricted grain flow was eviden:
in all areas. The annealed cup, Tigure 6, shows a relatively equiaxed ferrite
matrix in both the sidewall and base.

The first draw operation, shown in IMigure 7, shows relatively severe grain elongation
in the sidewall. Minor strain occurs in the curvature region between sidewail and
base; little change occurs in the microsiructure of the base. All lots of cases pro-
cessed prior to TMPP-310-D-1 were processed through the first and second draws
with no interdraw anneal. I.ots processed after that time were annealed prior to
second draw to lessen drawing force and minimize mouth splitting.

TFigure 8 shows the as-drawn second-draw component. Severe grain elongation is
evident in the sidewall due to the lack of zn annealing operation between the first and
second draws., Subsequent addition of the interdraw znneal eliminated this coadition.
Again, there is little change in the base area.

e wmww#*a
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Tre aaneal alier second draw, shown in figure 9, produces recrysumilizaticn in the
side-wall following the severe workiry at second draw.  Mipor grain growth, which
could becone criticzl if alloxed to persisy, is evigent in the hase zrea.

Figure 10 show's the third draw operation. The sidewall structure is severely cold
warked, bt £o tearingy of grain boundaries is evidezl. The Ease sirvcture remazies
unckarged.

The fourth-draw compooest is shoxn in figure 11.  Severe elcogatio= mayv be seea in
the sidewali. The cold-worked hargness of the cise sidewal! is prodsced principelly
a® the third aod foasth draws, which ar= performed with 8o irzerdrsw anne2l. Again,
Lrtle change is seen in the microsirueiire of the base area.

Figere 12 shows the bezded compocert. Prior to beading, = pocketing operatiox dis-
trilezzes the me:2l in the Bead of the case to aid in centerizg the primer pocket 228 o
provide sdditional cold working. At the beading cperation, the outside head surface
is flastened 204 the orimer pocket is forrmed. Excess mets] from the die cavily is
forced octward ingo tDe "ears™ shown xt the loweT cormers of the diagram of figure
12. Teke reverse flow of metal from the die carvity and compressive forces at the
curvalzre caxnbire t0 crezte the minor cold siuts zhown in the photomicrograph.

Following the above fosming ooerations, a siress relief is performed to relieve
internal forming stresses and increas2 overall bardaess. Sidewall Lardness increases
of approximately 20 to 60 points Vickers are evident in figure 13. The figure zlso
shoxs the bardness pattera measured oa the exterior surface, in the upper sidewall
which is prodoced by the partizl body anneal preceding tapericg. The anneal softens
the neck and shouider arezs sufiicientiy for tapering. Tke case sidewzll below the
shoulder must remzin in the cold-worked condition to witkstard the compressive
stresses which are irduced at the tapering operaticn. An equizxed grain structuore

is prodaced in the spper sidewzll with ro change to the lower sidewzll anéd bare aress.
Tte fizisted case, showr 2s figure I5, shoxs the bardnesses measured 2t the standard
positicas shown on Drawing FD24412. Sidewal: kardness is measured on the exterlor
sidewall; head kardaess is measured oa z longitudirsily-sectioned case.

Table VI shows tie finished case hardsess of the various lots. Hardoess shown is
the average of 10 pieces.
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PROOF TESTING

Simulated acceptance testing was performed on all lots of cold worked cartridges.
Quantities were reduced during lests of some lots due to the small quantities of

cases in these lots. Testing was performed according to AMCR 715-505 "Ammunition
Ballistic Acceplance ‘I'est Methods, Vol 3: ‘T'est Procedures for 7. 62mm Cartridges”
dated IFebruary 1964. Specification MIL-C-46281C(MU), dated 1 May 1965, was used
for evaluation of the ammunition, which was loaded with tracer bullets.

Briefly, the acceptance tests fired and the requirements of the tests are as follows:

Accuracy - mean radii of 90 cartridges fired at ambient temperatura and at 600-
yard range shall not exceed 5. 0 inches for ball ammunition packed in cartons or clips,
7.5 inches for ball ammunition packed in links, or 15. 0 inches for tracer ammunition.

Velocity - average velocity of 20 cartridges conditioned at 68° - 72°F, shall be
2750 ¥ 30 fps. Average velocity of 20 cartridges subjected to high or low temper-
atures shall not vary from the average velocity of the same lot conditioned at 680 -
72°F, by more than +250 fps, nor more than -150 fps. Where sample size is other
than 20, quastity is given in table of proof test resilts.

Chamber Pressure - average chamber pressure of 20 cartridges conditioned at
68% - 7291, shali not exceed 50, 000 psi. Average chamber pressure of 20 cartridges
subjected to high or low temperatures shall not exceed 55, 000 psi, nor exceed the
average chamber pr._ssure of the same lot conditioned at 68° — 720F, by more than
+7,500 psi, nor more ihan -15, 009 psi.

Port Pressure - average port pressure uf 20 cartridges conditioned at 68° - 720F,
shall be 12,500 F 2, 009 psi.

Action Time - average action time of 50 cartridges fired at 700 + 2°F, shall not
exceed 4 milliseconds.

Trace ~ 85%. of a sample of 206 tracer cartridges fired at ambient temperature
must function according to specification.

Vacuum - 50 cartridges are immersed in water in a contaiper which is evacuated
to 7 1/2 psi below atmospheric pressure. Data given in the table of proof test results
lists the number of leaking cartridges of a sample of 50.

Bullet Pull - the force required to extract the bullet from the case shall not be
less than 60 pounds.

41




Function and Casualty - quantities of cartridges of each lot fired in - _ch weapon
at each temperzture are listed in the table of proof test results in parentheses foi-
lowing casualty listings. Firing in the M72 machinegua is not required and was per- )
formed for information only. Permissible quantities of the deiects and abbreviations ;

s AAT L

R R T A G

shown in Table VII are as fellows: \
Ruptures. Body
: 3
Complete, J-Area(RJ) - O :
: Partial, L-Area(RL)- 0O P
: Misfire (MF) -1
" Large Primer leak (LL) - 22
Small Primer leak {SL} - 49 :
: Splite i
: By
Neck and shoulder (f and S) - 49
” Body (J) 4
\ Body {K) 1
' Primer setback - nro deiect if not loose.
Failure to extract (FX) - 0
The above summary should be used only for interpretation of the proof test results
presented in this section. Full details are available in the referenced specifications f
and regulations.
- ’i’
o i
§ I 2
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Fazare 208. Szrmples of Czse Caszzlties - TIMP-310
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SAMPLES OF CASE CASUALTIES - TMP 310
(Sce Fig. 20) ‘
SEPTEMBER, 1968 ‘

SAMPLE TEMP OF LOT WEAPON TYPE OF SPLIT !
A = 76 310-D-1 M52 I

B +125 310-F-1 NT3 1
C + 70 310-B-1 M73 SJ
D + 70 310-D-1 LAR SN
E +160 319-B-1 Misz SJ
¥ +125 316-B-1 LAR SJ
G & 70 310-D-1 LAR hi8
H +125 119-C-1 LAR sJ
I & 70 310-5-1 b 4 S
J +125 3:0-C-1 373 B
K <150 310-B-1 LAR s
L +123 316-D-1 M3 S
M - 65 310-B-F Lisl S
h Y -6 316-D-1 b33 01 S
o +125 316-D-1 M7T3 553
p - 65 319-5-1 LAl B
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COXCLUSLXS

As a result of the study covered by this report, 2 process was developed for pro-
éuction of a 7. 62mm cold worked steel case. Lots 310-C-1, 310-C-2, 310-C-3 2n2
310-F-1, zll produced from C1023 steel, gave the most satisfsctory resqiis in
sinulated scoeptance (S51ing.

To verify the producihility of the cold worked case by the process thus cdeveloped, the
Indnstrial Services Directiorate at Frankford Arsesal was insiructed to grocess a
quaniity of Skeroa C1025 stee! sirip accordicg to 2 specified process {shown as
Appendix B) withoul assistance from the project ecgineer. Approximately 70, 000
ball MSC and 30, 060 tracer M62 cartridzes were produced according to 2 marpfac-
turing process which was sligixiy modified fram that specified. Rasults of simulated
lot a2cceptance testing were disappointing. The lot of ball cariridges wss rejected
due to 2 large cumber of case body splits. Processing and testing of these lots will
be cevered by 2 sepaxate repori.

Adeguate inspection and gezlily coairol are mandaiory in steel case production. Mcoech
cf tte in-process irspection daring pilot production was periormed by persocs familiar
oniy with brass-case produsction. Due to the notch sensitivity of stecl, it is partic-
viarly imporiant tha: éGraw scraickes, wrinkles, taper folds, and otker surface im-
perfections be elimiraled prior to packaging.

Surface finish is particulzrly critical doe to the poor corresion resistance of the
siesl case. Tests should be periormed diligently and frequently Grring processing
to icsure that iron phospEaie 2nd varrish are applied proserly.

Mackire adjustments znd tool dimensions must be checked fregzently perticularly
with cold worked cases, since overall case kardness is determined by the amcant of
reducticn 2nd cold working performed at the various formirgz operations.

RECOMMENDATIONS

Since i5e start of cold-worked stee: ecase processing in 1857, supplies of copper on
the free world market kave become more stable and !ess cosily. 7Tze Covper
Indusiry Trade Instituie kas predicted 2 surplus of copper over ike zext few years,
toereby temporarily elimicatieg the need for 2 7. 62mm steel case for economic
reasons. At the present {ime, the cost oi cosvertinzg ammunitios plants to steel case
procuction appears to owweigh any price advantage of steel over brass as z raw
material.

As a result of the zpparently improving condition of copper supplies, it is recom-
mended that the process documerted by ihis report be shelved but kept in readiness
ir the event that copper becomes scarce.

- e o rem——
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The goal of the present steel case program was to provide, in a minimum amount of

_ time, a stezl case process which could be implemented in an emergency using as
A many pieces cf easily-available equipment as possible. However, with recent ad-

3 vances in steelmaking technology, the feasibility of a greatly-improved steel case
3 should be investigated in a long range study aimed at reducing the cost and im-
proving the performance of the small-caliber cartridge case.




FAS w PN s e YNPaT T,

L gm0

AR AL TIL K €

hal IR

SEMg

hige e

A ZEAA T Sa

A RES

e — -

FRANKPOKD ARSZMAL
AMMUNITION DEVELOPMENT & ENGINEERING ILABORATORIES
ENGINEERING DIVISION TMP-310-7.62MM STEEL

Project Engineer Walter Wels J7200 Ext.k233
Tool & Comporent Decign Engineer---e---- R. Grosskurth J7200 Ext. k19
IED Technical Administrator Joseph Charno JOlG0  Ext.324)
Process Engineers Peter Bertino J9100 Ext.h19%

Sidney White J9100 Ext.6272

Support Engineering
Metallurgy: R. Coyle Jks00 Ext. 21111
E. Dougherty JES00 Ext. 2k1395

Chemistry E. Kelley JuL00  Bxt. 5123
W. Svekla J4h00  Ext. 24235
Subject Case, Cartridge, T7.62MM Steei, Cold

Worked, Manufactured from different
types of steel.

Instructions and Requirements:

l. The following types and gquantities of steel strip and cups will
be processed and tested under this program. Bach type of steel will be
identified with a different letter which must be maintained throughout
the life of the progranm.

ae TMP=310-A - 60001bs. of 1023 carbon steel purchased from
Allen Wood Co. One half of cups produced
under TMP-30G-4

bs TMP~310-B -~ 6000 1bs. of 1025 carbon steel, vacuum degased

purchased from Reputlic Steel Co. One half of

cups produced under TMP-309-B

c. TMP-310-C One coil 1025 earbon steel,purchased froe Starcn

Steel Co. for THP=305.

d. TMP-310-D -~ 14,520 1bs. of 1031 carbcn steel purchesed from
Republic Steel Co. One half of cups produced under
TMP=309-D

e. THP-2" B - 75,000 cups (swaged) 1025 carbon to be purchased
from Bethlehem Steel Co.

f. TMP=310~F = One coil of 1025 carbon steel purchased from
Republic Steel for TMP 301.

e e
e I SN




RC 2: It is imperutive tial the informsticn requesied throughout this THP

be guthered 25 required. This informmtion iS required o prepare l
specifications; Technical Data Puckages, Meoufecturing procedires,
and @ ical report &t the end of the prograx. Therefore, each ares
respensible ror the portions of thiz THP shkll ucknowledge by sud-
zitting the informmtice, within the seccad seven calender days of
each moath, to the Project Engineer, r. Yalter Weis, Bldg. 219-2.

et v s | el g

The quantitles of cups to be processed into cariridge cases, Dvg.
FD 23512 from the &bove listed materisls shall be specified by the
Froject Logineer.

2. Industrial Services Directorate shail process the sirip or cups
in the following manner using the sequence of operatiozs, tools, inspectioa
limits, oexdness coctrols and soluticns listed belov. Meintain the identity
of each type of steel with CW (cold vork) as well as desigoated letters.

2.1 Bianx & Cup

Press: crank vertical, dcuble action - Bliss Xo. 6
Tools: BRlanking Punch, SXPSA 11205, Rev C
Cupping Puach, SKFSA 11205 Rev C
Hlank % Cup Die, SXFSA 11207, Rev E
Stripper, SXPSA 11208
Strigper Spring, PP-1006
Stripper Eolder, SKPSA 3683
Gage Limits: SXFSA 9363 - 0.D. 0.554-0.700
SXFSa 865 - Base Phick. 0.150 - 0.156- ;
SKFSA 9365 - ¥all thick. 0.180 inside
&Se - 00107 - 0-11?
w2ll thick.var.0.180 from inside
&Se - Oka m.
Wall keight var.0.035 max.
Weight - 19% grs (approx)

Solution: 1-1/2 parts water to 1 pert Iubro No.kh

2.2 %ash, Rust Prevent

Berrel: zetal, rotary, inclimable, Baird
Solution: Hot wi.ter, & cups tri-sodiua paosphate; wach for 1/2 dour;
Rust Preventive: potassiuz dichromete adéed o f£inal rinse.

2.3 Anneal

furnace: Lindberg, 2tmosphere controlled

Teaperature: 1320°7

Tixz2 ir furrace: 5! ninates atheat (51 minutes cooling)

Hardness: 1/16™ from junction of base and sidewall on 0.D. Rp 65 max.
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2.5

2.5

2.6

2.7

Phosphate Coat & Lubricate

Machine: Ransomatic unit or cther appropriste equipment

First Dmavw
Press: corsnk vertical duplex Bliss No. 62
Tools: Puach FB5669
Gulde Ring PT-1966A
Top Die PIC-1932
Bottom Die PTC~1983
Siripper PT-129%K

Stripper Holder £r-1005
Strigper Soring PF-1006
Gage Limits: SKFSA 9866 ~ 0.D. 0.595-0.600
FB 36251 - base thick. 0.150-0.158
SKFSA 9867~ wall thick. 0.8537 from inside
Base 6.058 -0.062
wall thick, ver. 0.%37 rrom inside tase~
0.00% max.

Drawing Sointica: Ooe (1) pert Lubewzil SB300 mixed with 6 parts water.
Wash, Rust Prevenfive Rinse & Dry

Washer: Nisgara

Sclution: 7.5 1lts of Pensalt to 200 gals of water

Rust Preventive: 3 oz of potassium dichramate added tc rinse wvater

“hosphate Coat & Ludricate

2.8 Second Drawv

2.9

Press: erank, vertical, single actiop, Bliss No. 304

Toois: Punch FB 56667
Guide Ring FB 52211
Top Die PIC-114 or SKFSA 6803 or FB 186184
Lube Ring SKFSA 10768
Bottom Die PTC-115 or SKFSA 6803 or FB 186138
Stripper PT-1002
Stripper Holder Pr-1005
Stripper Spring PT-1006

Gage & Limits: FB 22309 - 0.D..5695-.572

FB 22305 - base thick. G.152-0.i60

wall thick. and var. at 1/4* and 3/4" to be established.
Drawving Solution: One (1) part Lubewell SB300 mixec with 6 parts water.
Wash, Rust Preventive Riunse & Dry

Washer: Niagare - (see 2.6)
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2.0 Azmead h 3

: {

Faiisces Liaflerg, aimosphere cortrolled 4

Temperatanss E3E;g' €
:z-ea_»n-ao S:::::'.esttmt(slmmcou..g) -

SarRorsss 3'::, -miwcdm af mse amd sidewad? e
o.0. az&a“x.

2.1k eosthete oot &k Iebcioxte
Maczine: Swssomslic 2512 or ofiher appreeriate egsimest
2.32 TRiri Dres

Press: cTeck werticsd, sh;l:acuu,m.hslo.ﬂ

Tocky: Ramch
Tukle Riag n SSER.
Toa Gie - 2C-2203 or FE 35350
Imbe Kiag SKPSA ICT6B
W ch - Eﬁ.zn
Stripper: PT<200

Stipger Rilder ?"'—IWE’:
Ssripper Sjring  PT-i006
Cages & Limita: PE: 05 - O5. G.3516-0.525
SISk 9873 - mse thick. 0.155-C.265
SEPSA SBTA - wall thick. 1/A" from Izslide deee
$.635 - 0.0KL
wall thick. wr - ifA" frox inside tnee .00 max.
SXFSA 75 — 1-1/8" Tven iastde dase
il taick. 8.618-0.023
wail thick. wr - 1-ifd" from inside 3sse 0.003mx.

Amwizg Seixtios: Joe (1) part Laibewell SB300nived with 6 pa=is weter.
 2.13 Wask, Pust Prevestive Risse & Dry
Wesker: ¥iagrs - (sec 2.5)
2.4 Feoopimie Coat & Iubrickte (If necessary) L

Machive: Nansomstic unit or other appropriste eguipment

55°
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JeiH FTourtn Erew

Pressz  erscx, verticel, cizgle actice, Siiss Xo. 3

Faxd=s: Baodhy TS AT
- Galde 2ing SEFTR A9T50
T2 Efr F5 51228
oie Bicg ST X753
ot Do T~ 55
SITigger ! CHRE N2 LA
Strivorr Boalder PE-L3038

14

drigper Lwing  EU-I0CH

Gage & Lizfis: F3 LE2E3 coiside Gix. 0870 - G.LSE2
F2 22333 asc thict. 8.1%8 - 0.I&B
FB 2ZATA wall thick. 1A frox i-s!3e Beor G.GA-59.035
W) thick. v IfA"from Icslde dese 0.00% mxx.
FE 23472 wall thick. G.T0 from I=side base Q.015-0.0235
weli thilick. wer. GO from Sosfde base 0.002 mex.

Drewicg Solwtios: CGoe (1) perd EnSeasi S3U00 nixed with © partowater.

S.E0 wzsh, Bost Preveciiwe Biroe & Doy

2w g

mashers  Sizgnrs -~ (e 2.0)

#: 217 Txim
3 Machice: Bosizaotal sizgle soiodie
3 Tgoic: Outter SEFSA 10060
Spixdie FA 30254
Slecye SaFsSa &8
Stripger Bicg SEFSA SE2R
Bt FA 30255
Sarrizg Caiter SIF=p &g
Sgricg SXESe G123

Cages & Limits: SEFSR ST - icside Remgah 1.830 - E.850
2.313 Soct

2.13.1 Shospiats Coat & lubricete { This operailco recuired ooiy IS operaticn
2.2k is onitted)

2.19 rFocket

Press: torizootal toggie and crank

Tcols: Die SEFSA M572-2
Biect Stem FB 571256
Panch - ¥3 220354
- Gage & Limits: 7B k1260 - outside diz. 0.4684-G.k60z ;
FB22303- web thick. 0.028 < 0.032 j
F3 22320 pocket coucentricity 0.063 =max. ol
3
F 4
t 56 /
L e e e e T e T g e e 3
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2.3

2.2%

2ress: kRaizmizd toggle 2nd oot
Toalss Sle SITSR E3R3A-F
Slesy Sem 2 57E2%
Bocszinc)
Poek{ze) FR 333753
Sumcn Rodcer Epap et

Cagee & Eimitst F3 31007 - cubsiZe dis. 08630 - BAES
B D25%L ~ pocket dis. G.2953 - 6.276
FS 22333 - pocket degth J.2285 - ©.3335
FB 22153 - wed thick. I.057 - 2582
FS 2382 - pocket corcentrizizy 0.953 mex.
FE.23330 - hes! croskedsess O.Q0% max.

Wash, Rast Prewveative Ricse & By
wester: Nisgarm - (see 2.6)
Stress Belfel

Puccase: Liodbens, +electr!c,:ecimhu:¢ asr

Tezzerstmre: SI0%F <10%F for 50 mirates et temdersizre.
Eesl Turm

Meohine: Eorizootel sicrgle spicdle

Teglisz Collet Pr1oods
Sgrizg r-106)
Form Tool FB 52213 (cachise ‘ype C5)

Cages & Limitc: FU233% - heed dim. G467~ 05T

PC 2907 - kaed thick. 0.083 - 0.053

Yo 253 - Ext grocve dfz. 0.593 - 0.7
Yoot & Debury

Mechine: W“WZ Priner Insert

Tools: Burre
Punch P12
Stem FB 186363
Yeat
Purcr Holder PE-¥708
Puoch ¥E 35574
Die FB 36k75
Stex PB 3¢476
1st o Yent Detsct
Holdexr PRATén
‘Clamp Pr-1TS4
Stem PRTTR
Detect Pin Pr-178

282 Ho Vent Detect - Same as 1lst ¥o Vent Detect

Gages & Limits: SKPSK 9568 - dia of vent hole C.078- 0.082

Y A IR IV LT PP



30TS: Onerstlon end iools meaticoed =bove are 1o b woed when WO plule
esdicg panch is used &t be2ding oxcretlco.

. 2.5 Zariisi Smeal (mouth)
Moshine: ElectTic indneticn st or
Mechine: Gxs (Bremco C3s¢ Noth drmesd)

.

2.0 Fascrhate Comt

'

n

.m 2’ &?"“‘? & Piq

z Vertical, dochie scticn, cr=ck - Eliss Xo. M2
Tools: Moatn Ingoling poren FR-33UFT5

itk fronicg dle 2p-10G60

Mootk irenicg spricg ZRP-1022

=t Toper:  SooaicexDie SIFSA-6E39
Ecdy Die SIFsX-Giko
Blect Stew SEESR-O2%2
Bie Sovii SEFSA-GILYL
:; 222 Teper: Stonldder Bie SE=SA-6243 or BC X2
E Ecdy Die PIG 1369
4 Elact Stem PT 2928 or SEFS] 6242
3 Dle Axvid STPSR-GL WL
3 Blozz Puoch PR-i55k cr SEFSA-GILE
3 Caze & Linits FB 2355 Coccentricity of peck-0.G0% mx
F3 23524 HMoex Profile
FB 233520 Profile of body
SITs2-5570 Hoath dfex. C.3078-0.3655
FE-23522 tengih, bead %o shoulder 1.€27 -~ 1.63F
F3-2350 Eeck &izm. 0.3513 - 6.3533
imbriczat Fachire ofl  Spec. YW-0-232

2.25 Tash, Pust Preventive Wssh & Dry
washer: Niscare - (see 2.0)

2.22 Finish Frim

Yechine: Vertical, single spindls
Tools: Cutier PTC-10103 or SK¥Si 6143
Cutter Folder PP-10113 or S¥¥SA 8147
Support Cover IT-101k or SXPSA G1k9
3 Beteiner Scat ET-1923 or SXESA 6250 :
Case Support FA-33876 or SKFSA 6159 H

Cutter Clemp E7-1015A or SKFSA 6159 :
Gages & Linmits: ¥B 23526 - total length 2.060D03- 2.0053

tubricant: Lubricste cases by wiping with 2 cloth impregnated with oii.
0il spee. YV-0-251

3
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2.30 uNash, Just Preventive Rinse & Pry

Wastar: Xizgara - Se2 2.6

2,31 vViscal Iospect ~10GX

" Tachice: Forizoatal, twin screw, cooveyor -

5 2,32 iroc Eospaate ((stil tor irvoe phosphalicg eguipnent and process iz Elds. 2!!:.7 z:: Le

p: - 2 z be performed ic =xd by cke -

; pooven, iraa p!::afp{:au..,, of the cases will coctacue Lo g X

é Plazinz Shop, X3923)

r w
4 a. DPickle clean

: b. Electrolyric cleaa

c. Aikalice cleza

3 d. Watar tvinse L.

3 e. Acii pickie | _  As described in FA chemicai Process

- f. Wazer cicse Coatrol [acdhook, Process #2

j ¥- Itoa ghosphate

3 . WYater riase

§ i. Cocditioaimg Yiose

=

2 2.3 Dy To be Ceterwined by Plating Shoo, X352%

5:3 2.3% Vara'sh - feotil the vzroish wait sad precess ia Blég. 2i7 can be prowes,

E the case varmish operztioa will contimee ro ke perfommed ia 22d by the

i Peincicz Shop, XK3%22

Mzchioe:

3 @. 3XNaeerial: Varaish, pheaclic- Spzc MEL-V-12276

' Type IXL, Class B

3 B. Viscosity: Varnish viscosity at zoom temperature

3 26 to 3D secouds, Zaha #2 cup

3 c. TImersiom: Time- 1 micute approx.

1 d. Centrifuge: Time - 1 minute Epprox.

’ 2.35 Yarnish Cure

5 Eguipment - Gven o

3 2. Cutiag cime- 375° to 400°F metal temperature for 30 o 45 min.

E NOTE: Varnish shall have z dark greenish a2ppearance when it is preperly cured.

? 2.35 Visual Insgect - 180% .
3 ¥achice: Iforizoatzl, twie Screw, coayeyor. :
2.37 Case Gage - i00%

> Machine: Conventicnal cartridge gage and weigh machine set-up to gzge :
g the profile of the case. :

~% »-;“""“ B e Aot
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2.38 Ical, S5ge & Welgh & Visuz) Inspect
Sape macmices as skowa in the operations coatrol Sectlon pertaizing
o Ceriricge, Dall & Tracer, MATC, 7.62mm, MSD & ME2 excegt wore
N hmil be vigemlly Inspected =5 it is beliny disctarged from each
Individu=® mechine.
s. Fursisn gases recalred o zecomifash the project
- %. FPecord the following Jrmaaticac

4.8 Xurber of picces processed through exch opzrutioa

5.2 Azount of screp ohiznired st cach cperatica

4.3 ZAnsaat of pleces processed by ctch tool
§.% Heoson each ool is discerded
5.5 Amwat snd conse of dosntim:

L.® Mechine speeds.

5. Perform £ facdasss test ca five places, teken hourly focin exch of the :
g Interdrow s@nmeais.
:. 6. MHecsure Flye pleces from ezch cup ead drew unch every hour. Record
4 end sokmit {o Project Euglreer. (T2 310-F)
g T- Mezsgre five pleces every 30 mimtes from the ¢rim omeratlicn ttoough
E; 2}l suicequent operations with the exceprion of tzper end plug, waich i
E stall be mezsured every 1S airutes. Record exd subwmit oeasurerenss :
3 ta Project Eogineer.
. b4
5’ 8. Sutmit e copy of the cartiridge case 1C0F visual imspections eod 3
g the gece end weligh insgection to ibke Project Engineer. E

G. Tflecord and subtmit 2 record of the DEC tullel pull, velocity, pressure
end waterproof tests tekep st the lozding operatlon, to the Project
Zngineer.

10. Z2erform a2 measurement survey{periodic check)end e welght check oz
sa=ples of five varnished ceszes tzken froaothe varnished case visuzal
inspection operation for =11 dimensions shown on drawing ®p2iLki2.
Kecord results, and forward to Proje=ct Eunglpeer. The sax=ples shall
be tzzen a2t the beginnipg and end of each lot.

- ot A AN e amis
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5.
26.
2f.

23.

Serforn a buniness sheck on stxples of Five (95 cartridge coses
2xch, texen from the yzmmished case inspectlon ojeratica. The
s2xplies shall de mken ut the bigiraing ard end of e=ch lot. Take
rexlings et positions (Besd & body) shown oa drawing FD 23412 using
reciendsd Tardness ard logd.

“eriofs & E2ndness test oz the surlp a:: the beginaingy wrd end of each
coil. Use Rocxwell"™5" scale. (Y¥X-310-F§

Supaly = sufficient quentity of WCE30 Western Bell propellznt to accomplish

this program.

Scoply sufficieni quantities of 7.62am Bel) N30 and Tracer MG2 Balits
for lceding and assexblirg Into cartridges. Project Erglneer wiil
specify x@aocnty of e=ch.

Supply & sufficlext quantity of No. 3% prisers for this prograx.
Helntein Idsptity of work through all operaticse-

Furnish & cocplate cost brezxdown of expenditurss ¥5 Prolect Englneer
M. W, Wels, Z7200.

Fomsord guantities of ceriridges especified by Project Engineer to
Fogineering Proof Testing latoratories JG200

Fack cariridges when regquesied

Rezove tools from mechine a2s each operatlor is completed 2nd store
properly identiffed, unless othoruwise specified.

Magufecture zéditioz=l tools, if required.

2TTAN DURN SESRARCH IAB - 12000
MCHEANICAL METRCINEGY ERANCE - L7200

Purnish faotozicrograpas of samples of three components each, taken

from the interdraw cnneals, second, third ard fourtk drews. Fhroto-

nicrographis shail be taken qn the middle wall ares using 750 magni-
Tication.

Exzaine a sanple of five cartridge ceses each {ron eech ot for
cold chut determinations. Take photozacrographs {100 magnificstion)

TEST & EVAIMATIOR DIVISION - G600O
PASIC MATERIALS EVAUIATION RANCHE - Q61C0

Zerform hardness deterninatiouns as requested by ProjectZngineers.
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25.

Perfors sult spray test using Z0% solution on a sazule of five
varnisoped cartridge cases. MNethod of test shall be in cenformeance
with Federsl Test Mathod Stardard No. 1k, Methed 6061

25 Perform salt sprey test utilizing 20% solution on sazples of five

cartridges assecbled with varnished cases. Mothod of tast shall
be ir coafermance with Federal Test Method Sterdard Xo. %1, Method
S061.

AMXTTIONX DEVELOAMERT & SNCIDGEERING IAB. . J5000
METSLIURGICAL ENCR. ERNNCH, J3E00 ]

Forvarc three components from each iaterdiraw zunesls znd each drav
to Machanical Matellurgicel Eranch L7200 For photosicrographs of
grain strucwure.

Forvard five headed components to Xechanical Metaliurgical Brench,
L7200, for colé sheset detersinations znd phwtomicrograpis.

Provide metsllurgical techaical essisiesnce where and winen required.

CEZMI( 4, BXGINEERIXG BRANCE - Jh300

Forwerd sazples of varnisted cartridge ceses and cartridges axsembled
with vercished cases to Zavirotmentel Branch, Q6200, for sslt spray
testing.

Provide cbemical technicsl aseisinnce where and whed reguired.

SHALL, CALISZR F&X ENGR. IiB, J
ARURITTION BN, TRARCH, JHI0G -

Porward samples of finished cases to Besic Materials Bwalustion Rranch,
Q61C0, for hsrdness deZermizations.

Provicée technical assisizance relative io tooling 2ri process where
and xhen regquired.

AL 2 e

YALTER ¥, WEIS
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= FHRANZPOXD ARSEIAL
ANFUMIZTON BEVEIOFIENT L RUGINERRBING LALOKLTOMIES
ENSENEERING DIVISION TP 310-7.52%% STESS
< REVISIOX # 1
Effsctive: 16 Septezber 195
1 Subject: Case, Cartridge, 7.62&m, Cold %orked, Xeanufactured from éifferent

types of steel.

Background and Synoosis of Present Situaticn:

Racent proof test firing of four spall lots of cartridges, zssexbled with
ccld woryzed cases canulacturcd from four different iypes of steel, lots B,
C, D and P produced spiits in the 37 and "S53" positions.

PurpGse :

To provide acdditioen2l test iots manufacturad from the “C" lot of steei,
using modified processes.

Instructions znd Reculircments:

. Process approximately 10,000 (approximately 320 1bs.) cups from Iot
TP-330-C-1 in the_following Canner:

a. Process as requested in TP 310 up to and including par. 2.6

% - b. Anneal (new)

B Furnzce: ILindberg,, atmosphere ccntrolled

: Temp: 132002

& Tize in furnace: 51 minutes at heat {51 minutes cooiing)

i Hardness: 1/16 above Junction of base and sidewz21l on 0.D. RB
; 6 max.

% c. Continue processing in accordance with paragraphs 2.( to 2.1L
5 ~ .

4 . d. Pourth Draw {par 2.3i5)

A (1) =211 tooiing as stated shall be utilized except for z new

punch (Dwg FA 32832) which will be provided by project engineer.

%)

TRy

e. Continue processing in accordance with paragraphs 2.16 te 2.18.

f. Pocket {par 2.19})
{1) all tooiing as stated shall be utilized except the die which
shall be PT 2208 or PTC 2208.

FEANTS G A A i N ]
.
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h.

i.

Head (par 2.20)

{3} all toeling o stated shall be utiiizzd except the die which
shall be PP 2215 or PSC 2215

Contirue pm@ccssihg in accordance with paragraphs 2.21 to 2.24.

At this point the components shall be sepzrated into two lots

of egual a«ounts. Onc lot shall be desigrated as TP 310-C-2 and tnhe otuzer
as T 310-C-3.

J.

Body Anneal (par 2.25)
(1} Lot TP 310-C-2 shall be bady annealed usin: the Tocco

induciicn anneaicer ioealed in Bldg 215-1. The hardness of the components
after annezling shall be maintained at the lolloaing.havdaess range for
the positions mentloned.

mouth anneal machine.

Location {ron Vickers hardness on
head unsectioned czse {2% ¥& lozd)
1-13/32"7 {1.%06) 257 + 25 .
1-37/64" (1.578) 232 + 10
1-3/4" {1.750) 183 ¥ 190
1-7/8" {1.875) 140 ¥ 10

(2} Iot TP 310-C-3 shall be body annealed using the brass case

be the sape as mentioned for the induction annsal 2beve,

k.

Continue processing of both lots in accordznce with paragraphs

2.26 to 2.38.

1.

The hardness of the components after annealing shall

A11 gage limits and information requested in original THP appliy.

Ld
v e >
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APFEXDIX B - OOLD WORKED CASE MANTFACYILHING PR s

7 Rhrsusy IV
Saiject: Case, Cartrisge, Dold Fockel, Mewsfac-rerimg Process
Projact Exsiseer: Iadestrixl Services Directorzes

Scppost Merskiesgy: . Yooz - JRIGD, Exz. 2322
E. Dagherey - AL, Bxz. 23135

Sepport Cwaistry: G Bltoack - J4M0, Dxz. 2328
R Mmiry - X300, Exz. 25285

Background amil Syavools of Presext Sitwatice

Ender THQ 320 — 7.62ax Soeel and wision #1, oo Io23 o 02 wcoied
7.82nx cazrridpe cayes were prodnced aad zssembled izvo ME2 cxmcer cxz-
rrifprs. The swoessfal zest firimg of rhese carizidg:ss was to de the
Sasis fer poesibie prodectiom of a lafger pilz: loz. The test firiag was
successful; thevefore, the Divector, ADEL lus Isseed ixstmections oo pro-
ceed with the moacfactese of & Isrges 1ot with SO assaxixg £oll respon-
sibiliry for processing, geality of work, compi=tiom 1200 cartridges,
accepraace testing asd packagiag of syproximaceiy 30,000 Bali M0 and 20,000
Tracer M2 caxrcidpes.

insreactions aad Heguirenrars

Esing four coils of 1925 carbor szeel locazed iz Xldg. 210-2,‘;-:—
c&ased:zms&ams:ulm.fo—m-ﬁ mshll,qa:ncai;: of riis
Frocess i=fommatiss, prodsce 502,000 7.60mx 33513 MO aal 25,000 7.62mm
Tracer M52 cartridges assenbied with coid worked steel cnzruge cases.
Taese cartridzes skall be completed and packaged withia three montks
afrer rzceipr of this process izformzriom.

7he cartridzes shall be packed ia the followiag mammer:

a. &§2,000 3312 MA0 ad 10,000 Tracer M62 cartridges, limked
four Ball tc one tracer.

. 7,000 3211 M00, 5 round clips
c. 3,006 3311 180, Iisked, 211 bzll.
é. 5,080 Trace: M62, 3 rod <lips

2. 5,900 Tracer MHZ, linked, 211 tracer.
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- Broess cartridie caves ovsr thé Tegainenent sqhall be assendled isve
w33 B2lE cariridpes cith determination as o the type of pack Deiag made
2z a ixter Jate.

Indestcial Sexvices Direciorsis 3%all process the sivip ix che folliow-
imy muzaer, wSiag Ube segoesne OfF cgrraticas, tools, Inspectisc lfmics,
hazdness ooozrols aml solecions liszad Below.

1.} Bimk & Oep

Frere: craak werticzl, doable actioa - 3Eiss ¥o. &
Tosls: Blmkizg Peack, SKFSA 11205, hev €
Copping Pemch, SKFSA 117206 fev C
Bk & Osp Die, SKESA II207, Bev £
Serippes, SXFSX 11208
Scripoer Sprixg, PT-1096
Scripper Boldez, SKFSA 3582
Cage Limfirs: SKTSA 7863 - 0.D. 0.694-0_.700
SXrea 9564 ~ Base Thick. 0.150 - 0.156
SXFSA 5865 -~ Hall thick. 0.190 iaside Base - 0.107 - 0.117 .
Wall thick.var. 0.180 from inside Base-0.00% max.
a1l height var. C.035 oax.

Weight - 15& gis (approx)
Sciscioa: 1-1/2 parts water ro 1 part Lsbro ¥o. &k

0N

1.2 Wash, imst Preveat

Sarvel: mei3l, Totary, Isciimable, Baird -

é Solution: Hot water, 4 cups =ri-sodium phosphate; mask for 1/2 hocr;

Rust Presectiwe: potsssiom dichronste added o final rirse.

1 2.3 anmesi

5 Fomace: Lindbe.z, atwssphere controliled

- Temperatare: 1320°F

E Time in furasce: 51 »iautes at heat {51 minutes cooling)

5 Eardoess: 1/16" from juaction of base and sidewall on O0.D. Ry 66 max.
: 1.4 pPhosphate Coat & Lubricate )

: Machize: Eansomatic uonit

b . -
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1.5

1.6

1.7

1.8

1.9

First Draw
Press: crank, vertical, duplex, Bliss No. 62
Tools: Pench " FB56669 Rev A

Suide Ring PT-19664

Top Die PTC-1332

Bottoc Die PTCc-1283

Stripper PT-1294A

Steipper Bolder PT-1005

Stripper Spring FT-1006
Gage Limits: SKFSA 9866 - 9.D. 0.595-0.600

F8 36251 - base thick. 0.150-0.158
SKESA 9867-wall thick. 0.437 from inside base 9.033-0.064
wall thick, var. 9.437 from inside base-0.004 max.

Drawing Solution: Ome (1) part Lubewell SB30D mixed with 6 parts water.
wash, Rust Preventive Rirmse & Dry
wWasher: Niagara
Solazion: 7.5 1bs. of Pennsalt to 200 gals of water
Rust Preveative: 3 oz of potassium dichromate added to rinse water
Anneal
Furnace: Lindberyg, atmosphere controlied
Temperature:  1320°F
Time in Furnace: 51 minutes at heat (51 minutes cooling)
Hardne .s: 1/16" above junction of base & :.dewall on OD Ry 65 max.
Phosphate Coat & lubricate
Machine: Ransomatic unit.
Second Draw

Press: crank, vertical, single action, Bliss No. 304

Tools: Puach FBS56667 Rev A
Guide Ring FB 52211
Top Die PTC- 114B or SKFSA 6803 or FB 18618A
Lube Riag SKFSA 10768
Bottom Die PTC-115A or SKFSA 6803 o»r FB 18618B
Stripper PT-1002
Stripper Holder PT-1005
Stripper Spring PT-1005

Gage & Limits: FB 22309 - 0.D. 5695-.572
FB 22305 - base thick. 0.152-0,160

T T T P
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SKFSA 5335 - wall thick. %" from inside base 0.0%9 to 0.055
Tewmp. Gage - wall thick. 5/8 from inside hase-0.038-0.044
wall thickuess var at % and 5/8 positioas -
0.004 max.
Drawing Solution: One (1) part Lubewell SB30J mixed with & parts water.
1.10 Wash, Pust Preveative Rinse & Dry
Washer: Niagara - (see 1.6)
1.11 Anneal
Furnace: Lindberg, atmosphere controlled
Temperaturce: 1320°F
Time in furnace: 51 minutes at licat (51 minutes cooling)
Hardness: 1/18" above junction of base and sidewall on 0.D. RB 66 wax.
1.12 phosphate Coat & Lubricate
Machine: Ransomatic unit

1.13 Third Draw

Press: crank, v/ rtical, single action, Bliss No. 304

Tools: Punch FB 56668
Guide Ring FB 56670
Top Die PTC-2203
Lube Ring SKFSA 10768
Bottom Die PTC-121A
Stripper PT-1003D
Stripper Holder PT-1005B

Stripper Spring PT-1006
Cage & Limits: FB 36052 - 0.D. 0.516-0.519
SKFSA 9873 - base thick. 0.155-0.165
SKFSA 9874 - wall thick. %" from inside base 0.035-0.041

wall thick. var - %" from inside base 0.004 max.
SKFSA 9875 - wall thick. 1-1/8" from irside base 0,018-0.023
wall thick. var - 1-1/8" from inside base 0,003max.

Drawing Solution: One (1) part Lubewell SB300 mixed with 6 parts water.
1.14 Wash, Rust Preventive Rinse & Dry

Washer: Niagara - (see 1.6)
1.15 Phosphate Coat & Lubricate

Machine: Ransomatic unit
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- 3.16 Fourth Draw

1.17

1.18

1.19

1,20

P A i AN =t

Press:
Tools:

Gage & Limits:

Drawing

crank, vertical,
Punch

Guide Ring

Top Die

Lube Ring
Bostom Die
Stripper
Stripper Holder
Stripper Spriag

FB 22303

singlz action, Bliss No. 304%
FA 32832 Rev A
SKFSA 10770
FB 57128
SKFSA 10768
PTC-131C
PT-1004F
PT-100538
PT-1006

FB 41263 cutside dia. 0.4670 - 0.4682

base thick. 0.156 - 0.158

FB 23471 wall chick. %" from inside base 0.031-0.035

wall thick, var. X" from inside base 0.004 max.

FB 23471 wall thick. 1.70 from inside base 0.010-0.0135

Solutiong

wall thick., var. 1.70 from inside base 0.092 max.

One (1) part Lubewell £8300 mixed with 6 parts water.

Wash, Rust Preventive Rinse & Dry

Washer:
Trim

Machine:
Tools:

Gages &
Sort
pPocket

Press:
Tools:

Gage & Limits:

Niagara - (see 1.6)

horizontal, single spindle

Cutter
Spindle
Sleeve
Strippac Ring
Nut

Burring Cutter
Spring
Limits:

SKFSA 10268 or PT-126A
FA 30254 or PT-1904
SKFSA 6118 or PT-1907
SKFSA 6122 or PT-133
FA 30255 or PT-1906
SKFSA 6119 or PT-1905
SKFSA 6123 or PT 1971

SKFSA 9871 - inside length 1.840 - 1.860

horizontal, toggle amd crank

Die

Eject Stem

Punch
FB 41260
FB 22303
FB 22320

SKFSA 11572-2

FB 57126

PTP2207
- outside dia 0.4692 max.
- web thick, 0.028 - 0.032
pocket concentricity 0,003 max.
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1.20

1.22

1.23

1.25

fead

Press: lorizontal, toggle and crank
Tools: Die= SKXFSA 11431-1

Eject Stem 3 57125
Pench (Ipc)
Puach (2pc) Fa ¥3393B or PT1039C

Punch Roider IT-1%16
Gages & Limits: FB 41247 - outside dia. 0.4698 =max.
22341 - pocker dia. €0.2093 - 0.2098
22323 - pocket deprh 0.1255 - 0.1395
22303 - web thick, 0.052 - 9.062
23482 - pock-t concentricity 0.005 sax.
23330 - head crookecdacss 0.005 max.

R

Wash, Rust Preventive Rinse & Dry
Washer: Niauara - (see 1.6)
Stress Relief

Furnace: Lindberg, electric, recirculatiag air
Temperature: 840°F ¥ 19°F for 40 minutcs at temperature.

Head Turn
Machine: horizontal, single spindle
Tools: Collet PT-1008B
Spring PT-1009
Fora Tool FB 32213 (carbide type CH)

Gapes & Limits: FC2884% - head dia. G.487 -~ 0.471
FC 2927 - head thick. 0.048 - 0.053
FC 2884 - Ext groove dia. 0.493 - 0.407

Vent & Deburr

Machine: WFF Primer Insert
Tools: Burr

Punch PT-1025

Stem FB 1863638
Vent

Punch Holder PT~-170B

Punch FB 35474

Die FB 36475

Stem FB 35476
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Ist No Vent Detect

1.26 Partial aancal (3ody)

Locatioa from
Head

1-13/32 (1.406)

1-37/6% (1.578)
1-11/16 (1.687)
i-3/4 (1.750)
1-7/8 (1.875)

ST T A TR T Y S e IR TR TS vy

Machine: Ransomatic

1 1.28 Taper & Plugz

] Tools: Mouthk ironing punch
Mouth iroaing die
Mouth ironiing spring
1st Taper: Shoulder Die
Body Die
Eject Stenm
Pie Anvil
2nd Taper: Shoulder Die
) Bady Die
3 Eject Stem
] Die Anvil

- Gazes & Limits: SKFSA 9568 - dia. of vear hole 0.078-0.032

NOTE: Operatioa zad rools mcatvioned ahove are to be used when two piece
headiag puach is used at heading operation.

Rockwell readiags given for setup purposes only. Vickers
readings zo be taken after setup hardness is obtained.

Machiae: Gas (Brass Case Mouth Anneal)

1.27 Phosphate Coat (Do ad= lubricate}

Press: Vertical, double action, crank - Bliss No. 162

Rolder PT-176A

Clagp PT-179A ;

Stem PT-177B .. S

Detect Pin T PT-178 ~ i
. -7 2ad N¥o Vent Detect - Sane 3s ist No Venr Detect :

D B Dt 3%

ar el

Vickers Hardness on Un-

sectioned Case (2% load) z
250: N %
260 % 10 87 to 89 '
150 £ 15 - .

150 * 12 79 zo 81 N

150 ¥ 10 79 to 81

A b e W EE

PT2210A (optional)
PT2211A (optional)
PT-19012 (optional)
SKFSA~6139 or PTCl316C
SKXTSA-6140 or PTC1915B
SKFSA~6142 or PT1918B
SKFSA-6141

SKFSA-6143 or PTC 1921C
PTC 1989

PT1322B

SKFSA-6141
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1.29

1.30

1.31

1.32

1.33

1.34

1.35

e R et e e ot

Plug: Punch PT-159A or SKFSA-6146
Gage & Limits FB 23455 Concentricity of neck - 0.004 max.
FB 23524 Max Profile
FB 23520 Profile of body
SKFSA-9870 “outh dia. 0.3078 - 0.3085
FB-23522 L. azth, head to shoulder 1.627 - 1.631
FB-23460 Neck Dia. 0.3413 - (,3433
Lubricant Michine oil Spec. Vv-0-251
Lubricate cases by 1i htly wiping with cloth impregnated
with oil.

Wash, Rust Preventive Rinse & Dry
Washer: Niavara - (see 1.6)
Finish Trim
Machire: Vertical, single spindle
Tools: Cutter PTC-1010B or SKFSA 6148
Cutter Holder PT-1011B or SKFSA 61547
Support Cover PT-101% or SKFSA 6149
Retainer Seat PT-1923 or SKFSA 6150
Casc Support  FA-33876 or SKFSA 6149
Cutter Clamp PT-1015A or SKFSA 6149
Gages & Limits: FB 23526 - total length 2.0003 - 2.0093
Wash, Rust Preventive Rinse & Dry
Washer: Niagara - (See 1.6)
Visual Inspect - 1007
Machine: Horizontal, twin screw, conveyor
Iron Phosphate - To be accomplished in Bldg. 217-2 according to process
to be supplied by Chemical Engineering Branch, J4300,
upon request. Ref. DF dated 30 Jan 69.
Dry - To be detecrmined by Chem Engr Branch, J4300,

Varnish - To be performed in and by the Paintingz Shop, X3422.

Machine:

a. Material: Varnish, phenolic - Spec MIL-V-12276, Type III, Class B.

b. Viscosity: Varnish viscosity at room temp. 26 to 30 secs, Zahn #2cup., ~
c. TImmersion: Time - 1 minute approx.

d, Centrifuge: Time - 1 minute approx.
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1.36 varanish Cure

=
»,A : - Equipment: Oven ‘
: ! Curing time - 375 to 400°F metal temperature for 30 tc 45 min. !
7 ‘ NOTE: Varnish shall have a dark greenish appearance when it is properly
1 cured. :
4 1.37 vVisual Inspect - 1007 '
. Machine: Horizontal, twin Screw, conveyor (Clean hoppers are mandatory).
p: 1.38 Prime
Machine: Vertical, straight line, crank and rocker, WFF & Mch. Co.
Station Tool Drawing
.' No case detect Detector PT1134A :
F Foreign matter detect Detector PT1135A
Stem PTI181A
5 Burr Burr Punch PT1025
3 Stem PT2327
4 No vent detect #1 Holder PT-176
Clamp PT179

: Stem PT177
E Detector Pin PT173
4 No vent detect #2 Same as No vent dete-t #i ;

Insert & Seat Punch PT2145 :
2 Holder PT2146 oo
4 Anvil . PT2147 ?
Inverted & No Primer Detect Detector PT182
S Seat & Crimp Punch FB41932
@ Holder PT2149
3 Sleeve PT2150 : :
: Anvil PT187 ;
3 Stem PT186 :
4 Defective Primer Detect Assembly PT2344
K Detector PT2331 4
e Nut PTZ332
Stem PT2333 ;
; Mouth Waterproofing Assembly PT2342 g
2 Cup PT2334 §
3 - Plunger PT2335
E: Body TT2336
: a
;{
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Station Tool Drawing
Cup Spring PT2339 )
Key P12338
Plunger Spring PT1155 g
Nut PT2337

Primer Waterproofing Assembly PT2343

Pin PT2340
Holder FT2341

NOTE: Crimping punch shall protrude 0.018" from face of holder.
1.39 1% Gage & wWeigh & Visual Inspect

Same machines as shown in the operations control Section pertaining
to Cartridge, Ball & Tracer, NATO, 7.62mn, MBO & M62 except work
shall be visually inspected as it is being discharged from each
individual machinec.

NOTES:

1. Industrial Scrvices Directorate is requested to process thie lot of
ammunition by a continuous, uninterrupted production method.

2. Industrial Services Directorate will be cesponsible for all aspects of
this project which shall include processing inspection, assembly, testing and
packaging. At the completion of the project all information relative to
process inspections, test firing, etc., shall be available upon request.

3. Mr. Walter Young, J4400, under the guidarce of Mi. Edward Dougherty,
J4400, wiil be responsible for metallurgical evaluations at each operation to
determine the metaliurgical adequacy for continued processing cf the com-
ponents into completed cartridge casus.

4. Mr. Gregg Koltonuk, J4300, under the guidance of Mr. Robert Manley,
J43u0, will be responsible for chemical aspects of the project and will

offer assistance upon request.

5. Mr. Rudolph Grosskurth, J7200, will provide limited techunical assistance,
if requested; should problem areas arise in processing.
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