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This Svecification is approved for use by the US Army Armament
Research and Development Command, and is available for use by
all Demartments and Agencies of the Department of Defense.
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1.1 This specification covers, the reguirements, quality
assurance prov1sLons, and vackaging for Projectile, 155MM, Smoke,
WP, M110 al Parts,

2. APPLICABLE DOCUMENTS

2.1 Government Aocuments.

2.1.1 Svecifications and standards. Unless otherwise speci-
fied (see A,2), the following specifications and standards of the
issue listed in that issue of the Department of Defense Index of

Specificatinns and Standards (DoDISS) svecified in the solicita-
tion, form a part of this spe ~1ficatlon to the extent specified
herein,

TT-C-490 - Cleaning Methods and Pretreatment of
Ferrous Surfaces for Organic Coatings
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MIL-A-48078 Ammunition, Standard Quality Assurance
Provisions, General Specifications For
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Beneficial comments (recommencanons additions, CEIEUODS) and any perunent

data which may be of use in improving this document should be addressed
to: Commander US Army Armament Research and Development { Command

Atin. DRDAR- QA Dover, New Jersev UiBUl oy using ine seif-addressed
Standardization Document Imprnupmpm Proposal (DD Form 1426) appearing at

the end of this document or by letter.
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STANDARDS
MILITARY
MIL-STD-105 - Sampling Procedures and Tables for
Inspection by Attributes
MIL-STD-410 - Nondestructive Testing Personnel Qual-
ification, Packing and Marking For
MIL-STD-1169 - Packaging, Packing and Marking for
Shipment of Inert Ammunition Components
MIL-STD-1235 - Single and Multilevel Continuous
Sampling Procedures for Sampling by
Attributes
2.1.2 Other Government documents, drawings, and publications.
The following other Government documents, drawings, and publica-
tions form a part of this specification to the extent specified
herei

DRAWINGS (See 6.7)
US ARMY ARMAMENT RESEARCH AND DEVELOPMENT COMMAND (ARRADCOM)

PRODUCT AND PACKAGING DRAWINGS

9280357 - Body Magnetic Particle Standard for
155MM, Smoke, WP, M110
10542945 - Projectile, 155MM, Smoke, WP, M110
Metal Parts Assembly
PUBLICATIONS
ARRADCOM

Operating Instructions for Use of Detroit Testing Machine
for Band Seating Inspection

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

2.2 Other publications. The following documents form a part
of this specification to the extent specified herein. Unless
otherwise indicated, the issue in effect on date of invitation for
bids or request for proposal shall apply.
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.
(Application for copies should be addressed to the American
National Standards Institute (ANSI), 1430 Broadway, New York, NY

10018).

ASTM Method E-8 - Tension Testing of Metallic Materials
ASTM Method E-10 - Brinell Hardness of Metallic Materials
ASTM Method E103 - RapiA Indentation Hardness Testing of
Maballim Makrariale
MMeLdldilic Mgl tlL rtadio
ASTM Method B117 - Salt Soray (Fog) Testing

(Application for cooies should e addressed to the American
Society for Testing and Materials, 1916 Race Street, Philadelphia,
PA 19103).

2.3 Order of orecedence. In the event of a conflict between
the text Of this specification and the references cited hereiln,
the text of this soecification shall take precedence.

2. REQU IREMENTS

3.1 General. Materials, oarts and assemblies shall comply
with the requirements specified on the apolicable drawings and
specifications.
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3.3 Heat treatment or stress relief., Heat tr
relief apovlied to anv component part shall be unit
anA shall be so conducted as to produce in #sach co
mechanical proverties svecified on the apolicable d

31.3.1 Hot forged heat treat method Prior to finish machin-
ing, prnjectile oﬁ les manufacture& from forgings shall be sub-
jected to heat treatment to zttain the required mechanical prooer-

ties. The heat treatment shall consist of heating above the criti-

cal temperature, followed bv an oil quench. After guenching, the
body forglnqs shall be tempered without delav at a temperature
suitable to vroduce reguired mechanical propertles After removal

from the temoerinq furnace, the body forgings shall be slowly
conled in air (forced air oermltted\ to a temperature of not more

S a T a T an -~ e e

than 7000F, after which coollnq may be accelerated by water

sprav. The contractor shall submit, for information only, the
heat treatment procedure to the technlcal agencv.

3.3.2 Cold shaping and hot cup - cold draw methods, Cold
working shall he so accomplished as to produce 1In the bodies the
mechanical properties specified., The bodies shall be stress




Downloaded from http://lwww.everyspec.com

MIL-P-60584A (AR)

relieved at a temperature of 700°F, minimum, following the final
forming operation during which time plastic flow takes place. A
30 minute minimum soak time at or above minimum temperature shall
be established, which will produce mechanical properties specified
on the applicable drawing.

|u.

es.

3.4 Mechanical provert
- &

_ 3.4.1 Body. Mechanical properties specified on the applicable
drawing shall apply throughout the component.

3.4.2 Rotating band. After application and subsequent removal
the rotating band shall have the following mechanical properties:
Tensile Strength - 30,000 1lbs. per sqguare inch (psi) minimum
Elongation - 25 percent of gage length, minimum {(min)
3.5 Banding
2 | <4 h | | o .- } - - A am & e . Te e e 2L AL | WO PR _1. _ 1 1 1
P e el Daliu scau. L 101 Lo wanailny, Lile Ddnu sS&dau slhalli Dbe
mlaan anA raa Frmm A ~Arasean AL r+ vive+r Ay AdbThar fAavadem
wdTQAll il AL GO AL UL N4 oAy 3LCUDCI AT Y 4 A WO W A\ S JLiiT L L\J.LCJ-SKJ
matter. Shot or sand-blasting shall not be permitted for cleaning
the band seat after knurling.

3.5.2 Band blank. The rotating band blank shall be in the
form of a solid ring, annealed if necessary to comply with the
applicable specification.

3.5.3 Application. The rotating band shall be applied after
final heat treatment of the body, by carefully pressing the band
blank into the band seat so as to make contact with the sidewalls

for a minimum of eight-tenths of the band seat depth. The band
shall be applied in such manner as not to distort the body wall.
Cistortion shall be considered deformation outside of the dimen-
sional limits specified on the applicable drawing. There shall be
no gap between the rotating band and the sidewalls of the band
seat, after the rotating band has been machined to final dimensio

3.5.3.1 The bands may be applied either hot or cold, but if
applied hot, the bands shall not be heated above 1600° F to
prepare them for application to the body. The bands shall be
heated uniformly by a process which will prevent undue oxidation

{loose scale) and be applied in a manner that will hold the forma-
A.-’A._ memem Y om ks LA oA - ] el A Fme-A - A m et e S etyen
L1001l UL oCalic U!: LWUCII \.ur: UG[IU alilud LIIC UGIIU DCCIL Vv o a 141l LU «
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3.5.4 Band seating. The diametrical clearance between the
i | 3 i 7 3 t
i

rotating band and hand seat shall not exceed .006 inch when the
destructive method of testing is used, or .00% when the nondestruc-
brevn makrhAdl AF Aok 1w Se vea”
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3.6 Proving ground functional tests. The projectile assembly
shall reveal no evidence of metal pvarts failure. Metal parts
failure shall be:

a. Proijectile hody deformation attributable to noncompli-
ance with Arawing and svecification requirements,
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c. Loose or fanning of rotating hand attributable to non-
compliance with amolicable Arawing and swmecification requirements.

d. Shear of rotating band as evidenced by complete lack of
engraving.

2 - Derntram~+s~nm AE b+ AA | SR | MhAa mar~rbsnaA rAfFatirmAa lmamA

e / LU LT O waid Ul '.\JLG\.LIli QI o 4 1< MG~ . L 11T W L\J\.QL—L[I\_—’ waliu
shall be carefully protected from heing nicked, burred or otherwise
Aamaged in subsequent handling prior to shipment.

3.8 PAir pressure test., Fach assemhlyv shall withstand an

internal air pressure in accordance with requirements specified on

the apolicabhle Arawing without evidence of leakage.
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3.9.1 Bodv and adaoter. The hody and adapter shall be free
from a'l metal defects, in accordance with the defect standards
fsee 3.9.2) including cracks, solits, hursts, cold shuts, pipes,
porosity, inclusions, folds, seams and other metal defects. In
addition, the cavity of the comoonents shall be free of scale
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fins, burrs, Araw marks, laminations, imhedded foreign mat
pits
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3.9.2 Defect standards, Defect standards must be approved by
the technical enaineering agencv. All visual standards for defects
will be established for each contract after the first months pro-
Auction or whenever requested by the procuring contracting agency.

- o~ m _ -1 JENRRP S | . R R . & T __ Py | Lo~ PRSP TR |

3.1U 1001 COnNtrol almens.iorlns, Ulmenblonb marked tOol controil
chall ha nanﬁﬂ X Y R SN kAﬂ1n“;ﬁﬂ ~F AA 2 A shanavayry +Anli1inA
Shatr U agef ac tue oeginnang oL pL ocduction and whenever SO, O BTN G g 10
is replaced. Where destruction of components is necessary to

inspect these dimensions, measurements of the tool may be substi-
tuted provided that the contractor has established correlation

Ul
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between the tool dimensions and the component dimensions prior to
the start of production. The contractor shall be responsible for

malntalnlng adequate gsurveillance to assure that drawing reguire-=
ments are being met throughout the life of the tools.

3.11 workmanship. The requirements for workmanship are as
n e aonllcable drawing, in the applicable specifications

Wae Soes -=2 _‘;‘ ,,,,,
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3.11.1 Painting. Painting shall comply with the requirements
of the appllcable drawing. All paint shall be dry to the touch
before packing for shipment. Drying time prior to testing shall
be in accordance with the applicable spec1ficatlon or drawing.
Painting shall be complete; void free, nd undamaged.

3.11.2 Surface finish. The requirements for surface finish
are as detailed on the applicable drawing. The roughness compari-
son specimens prescribed by ANSI- B46.1 shall be used as a basis

for surface roughness determinations, except in press fit area.

3.11.3 Threads. Threads shall be full and undamaged for the
entire minimum length or depth as specified on the applicable
drawing.

3.11.4 Burr. No part shall have a burr which might interfere
with the assembly or function of the round or which might be injur-
ious to personnel handling the item.

T

5 Foreign matter. No part or assembly shall contain
ase, chips, rust, corrosion or other foreign matter.

t e N

t r attention shall be given to the cavity of the metal
ts to assure that no grit, scale or other foreign matter
ains therein after final cleaning.
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4.1 Responsibility for inspection and standard guality assur-
ance provisions. Unless otherwise specified herein or 1n the con-

tract, the provisions of MIL-A-48078 shall apply and are hereby
made a part of this detail specification.

4.2 Classification of inspections. The following types of
inspection shall be conducted on this item:

= iy
- First art

[N

cle inspection.

[WH

b. Quality conformance inspection.

(o}
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4.3 First article inspection.

4.3.1 Submission. The contractor shall submit a first article
as designated by the contracting officer for evaluation in accor-
dance with the provisions of 4.3.2. The first article sample
shall consist of the following items in the sample guantities as
indicated.

PART DESCRIPTION DRAWINGS QUANTITY
Projectile Metal Parts Assembly,

Complete, Painted 10542945 35
Bodv Assembly 10542946 10
Body 10542947 5
Adapter 10542948 5
Rotating Band Blank 7548993 5
Thirtv of the above projectile metal parts assemblies shall be
forwarded to a Aesignated load plant for inert loading and shall
then be forwarded to a Government proving ground for sallistic
testing.

4.3.2 TInsvections to he performed. See MIL-A-48078 and Table

I herein.

4.3.3 Rejection. See MIL-A-48078.
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4.4 Qualitv conformance inspection.

4.4.1 1Inspection lot formation. Inspection lots shall comply
with the lot formation provisions of MIL-A-48078. 1In addition,
inspection lots of projectiles shall contain:

- N ~33 &S Feomm mAabk mAava hRhoarm AnA FA A marniiF amtFiirar
DULUdl1eCO LLOon 11ue HiviLc L.U n one 1o iy manuragcourer,

4,4.2 Body heat treatment or stress relieved lots,

4.4,2,1 Heat treatment lots. A heat treatment lot of bodies
shall consist of bodies from only one mill heat of steel that have
heen heat treated in the same heat treatment equipment, at the same
temoerature and for the same time cycles, in one unchanged process.

2 cem T Al mtmm mblaT1Tl e~ ANNAN gAA:Aﬁ TFE o w111 hAaméd muo~Aaal e~
1 T1e niax dinuiun L 0L > lge iladai L Ve LJuUuv DU 1LED . 1L a Mmiii Nheat exceeacs
2000 bhodies, the mill heat shall he divided into anv convienent
number of heat treatment lots that would oreclude the need for
forming miscellaneous heat treatment lots.

4.4.2.2 Stress relieved lots. Stress relieved lots shall
contain cold worked hodies from nct more than one heat of steel
that have been cold worked hv the same process, utilizina the same
tooling and eguipment and stress relieved in the same furnace at
the same temperature for the same length of time. The maximum lot

size shall be 2000 bodies.

4.4.2.3 Miscellaneous lots. Small lots (such as bodies manu-

factured from abnormally small heats of steel or bhoiies that have
hbecome sevarated from previously delivered lots, etc.) may, at the
discretion of the suoplier, be grouved into miscellaneous heat
treatment or stress relieved lots as the case may be. Such lots
shall be identified hy a miscellaneous lot code number and opro-
cessed in accordance with either 4.4.2.1 or 4.4.2.72 as applicable

The maximum lot size shall be 2000 bodies.

4.4.2.4 Use. The lots constituted per 4.4.2.1, 4.4.2.2 and
4.4.2,3 shall be the hasis for selecting samnles for mechanical
e e e A 2 o Lm md - L = RPN B ¥ PR Y | V. [ PR TP TN ~ A ~~ a1l s omer
prLopercies Ltesis, DOl le>s 11l eacCir lieal Lieduinen e Ol SLIEDY rEelileved
lots shall be identified tc that particular lot until satisfactery
comnletion of mechanical oroverties tests,

4.,4,2.5 Projectile lots. When it has been determined that
bodies of a heat-treated, stress relieved or miscellaneous lot
have complied with the mechanical properties reguirement of the
apolicable drawing, thev may be regrouped for assembly into projec-
tile lots, to which will be assigned a orojectile 1ot numbe

r.
mrAatacsr+rEile 1A+ chall ~AAncicé A‘F ﬁ?“f\‘lbﬂ"‘\1a :ccnmk'\ iesg nradinn~aAd
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one supplier under one contract in one unchanged process, in accor-
dance with the same drawing, same drawing revision, same soecifica-
tion and same sopc1f1catlon revision, under conditions of contin-
uous production free from interruptions other than those due to
the end of a shift, day, or workweek. The projectile lot thus

constituted shall be the »asis for the selection of samples for
the functional test hereinafter prescribed.

4,4,3 Examinatio ee MIL-A-48078

a. Samnling plans. Unless otherwise specified in the
Classification of Defects and Test tables, sampling plans for
major an® minor defects shall »e in accordance with MIL-STD-1235
or MIL-STD-105 as apolicable. Inspection Level shall he II.

b, Aubomaflq*g qug. Facilities eguioped with Government
furnished aUtomatl gaging cavable of verforming 100% insnection of
anv characteristic shall utilize this capanility in accordance with

the contract.

R
—
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4.4.4 Testing. Testing is described in the First Article
Table, Quality Conformance Inspection Tables, and herein.

4.4.5 Mechanical properties.

4,4,5.1 Hardness.

4.4.5.1.1 Heat treatment lots. In order to determine uni-
formity of heat treatment, each body forging in the heat treatment
lot (as defined by 4.4.2.1) shall be subjected to a hardness test
with a Brinnel hardness tester, or by any other method of hardness
testing approved by the procuring activity.

4.4.5.1.2 Stress relieved lots. Twenty-five cold shaped

bodies from the first batch of each stress relieved lot (as
defined by 4.4.2.2) processec through the stress relief furnace
and 5 bodies from each one hour's production thereafter for the
balance of the stress relieved lot shall be subjected to a
hardness test to assess uniformity of the product.

4.4.5.1.3 Miscellaneous lots. Miscellaneous heat treatment
lots shall be subjected to a hardness test in accordance with
4.4.5.1.1. Miscellaneocus stress relievec lots shall be subjected
to a hardness test in accordance with 4.4.5.1.2.

M o an >~
Tension test.

.

2 A € o]
440004

4.4.5.2.1 Heat treatment lots. Two projectile body forgings,
one of the hardest and one of the softest as determined by
4.4.5.1. l, shall be subjected to thls test. Fallure of any ten51on

guirements of the applicable drawing shall be cause for rejection
of the lot. At the option of the contractor, the entire lot may

be reheat treated and retested; or a new set of bodies may be
selected and tested from a segment of the heat treat lot hav1ng a
tighter hardness zange than the heat treatment lot as originally
sampled. If an acceptable hardness range can be established for

this heat treatment lot, bodies falling within this range w1ll be

accepted. All other bodies will be rejected. Rejected bodies may
be reheat treated and retested.

s relieved lots. Two projectiles bodies from

ot (as defined by 4.4.2.2) shall be selected
d to this test. Failure of any tension test
h the yield strength or elongation reguire-
e

drawing shall be cause for rejection of the

o
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4,4.5,2.3 Miscellaneous lots. Samples for tension test of
miscellaneous heat treatment or stress relieved lots shall be
selected in accordance with 4.4.5.2.1 or 4.4.5.2.2, as applicable.
Failure of any tension test specimen to comply with the yield
strength or elongation requirements of the applicable drawing
shall be cause for rejection of the lot Double the number of

.
1 em Y Aamh A £~ s amalTTamamite 1 -
bdmp.Leb bllCI.L.L UU SélieCiteéd 1IO0r misCeiianeldus 4.1 I...Dc

C)

4.4.5.2.4 Rgt@ting band. One body and band assembly shall be
selected from each B8-hour production or fraction thereof from each
banding machine in operation and subjected to this test to deter-
mine compliance with 3.4.2. Failure to comply shall be cause for

rejection of the assemblies represented by the sample.

4.4.6 Band seating.

4.4.6.1 Tightness (nondestructive method). When the nondes-
tructive method of testing is employed, five body and band assem-
blies from each l-hour production or fraction thereof per banding
machine in operation shall be subjected to this test. Failure of
one or more bands to comply with 3.5.4 shall be cause for rejec-
tion of the assemblies represented by the failing sample.

4,4.6.2 Plestructive method. One body and band assembly from
each B-hour production or fraction thereof shall be subjected to
this test to determine compliance with 3.5.4. Failure to comply
shall be cause for rejection of the assemblies represented by the
failing sample.

A A 7 - ~ 8 9 e am A e e A | PP T S D .. T, a - e o 2 L D

“4 .4 ,0.0 olaewall CcontacCrt. notatiliily pdadrnus 1emoved das specllrileq
1eem A A A [ 2 A ~ A 4 & 2 eha 11 A aAavamasraA +~ Aatrorminma ~ArmrYs
WHIINAT L T 27T o d 9 b 07T \J i T eTT o W oe 4 w4dQ 44 LA ChAalldildliic\4 -\ Lo o S S S 1§ R Ry 99 B == \rV“ltJ.LL
ance with 3.5.3. Failure to comply shall be cause for rejection
of assemblies represented by the sample.

4.4.7 Brazed joint.

4.4.7.1 Air pressure test. Each metal parts assembly shall
be subjected to this test to determine compliance with requirements
~NE A avmrm e mamTAa Aoy mer -.-:'I 1rvea A€ anvmyuy mseceamhlu A AAmrIuy et a1
(e [SP ¥ 3 —4 GBIJJ.L\.-GU.LC uLQWLllv. T A d ldlWlL T w4 u.u)' GDDCIHU.LJ -/ \r\/llll—’.‘.] S40Q L L
be cause for reiection of the assembly.

4.4.7.2 Sectionalized joint. Two body assemblies, prior to
painting, shall be selected from each lot of body assemblies and
subjected to this test to determine compliance with the require-~
ments of the app11caole drawing. Failure to comply shall be cause

—_ 1-1_

ion of the lot.

]
[e)]
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d a ppllcatlon of protectiwve coating. The
ce criteria for the inspection of cleaning

an
tan
, d the application of protective coating shall be as

specified in the applicable specification. Failure to comply with

the requirements shall be cause for taking the corrective action
recommended therein.

4.4.8 Magnetic particie i1nspec

On.

._.-.

4.4.8.1 Heat treated bodies after final machining and
prior to further nrnce531nc: shall be inspected 100% by the
magnetic particle inspection technique.

4.4.9 Inspectlon equlgment. For inspection equipment required

to perform the examinations and tests prescnbed herein, the con-
tractor shall submit for approval inspection eguipment designs in
accordance with the terms of the ocontract. See Section 6 of
MIL-A-48078 and 6.3 herein.

4.4.9.1 Autamatic inspection equipment. All automatic test

and inspection equlpment when utilized by the contractor shall be
subjected to perlochc verification and calibration check during
production. The procedures shall include as a minimum: Freguency.,
method of verification, and the method of retrieval of items pro-

duced between verification and calibration. These procedures
shall b2z included in the operation and calibration procedures as
required by the above paragraph.

4.4.9.2 Certification of mondestructive test (NDT) personnel.

All personnel operating or calibrating NDT equlpment shall be
qualified and certified in accordance with MIL-STD-410.

4.5 Methods of i nspection.

w

A
4.5.1 Medchar . properties.

4.5.1.1 Hardness (body). After final heat treatment Or stress
relief, but prior to final machining, the Brinnel Hardness test Or

any other method approved by the procurlng activity shall be per=
formed on the outside surface at the band seat location. The test
shall be made in accordance with ASTM Method E-103 and the

following:

a The csurface of the body in the area to b2 hardness

Py — - - - ST

tested qhall be prepared by machlmng or grinding a flat of

sufficient depth, 0.015 inches minimum, to remove scale and get
below the decarburization zone. (Note: Flats and impr essions

shall be completely removed by final machining.)

27
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b. Hardness tester periodic verification shall be performed
using brinnel test standards manufactured in accordance with ASTM
Method E-10 in lieu of production samples.

c. All hardness test measurements shall be automatically
recorded.

3. The hardness tester shall use a standard 10mm brinnel
hall. The hardness tester shall determine hardness in accordance

with the following test sequence. First, the tester shall clamp
the body to be tested with a 10,000-500 1b clamping load. Second,
apply a minor load of approximately 10% of the 3000 kg of total
test load. Third, apply the total test load. The clamp1ng load

will not be exceeded when the test load is applied. Fourth, relax
the total test load back to the min load. Fifth, automatically
measure this penetrator travel from inltial minor locad position
following application of the total test load. Sixth, display
hardness and release the body.

4.5.1.2 Tension test

4.5.1.2.1 Body. From the samples prov1ded by 4.4.5.2.1,
4.4.,5.2.2 or 4.4.5.2.3 two tension test specimens conforming to
the largest obtainable round type specimen as prescribed by ASTM
Method E-8, shall be taken from opposite sides ¢f the body at
midwall, in such a manner that the center of the gage length of
the mechanical test bar will fall in line 001nc1dent with the
center of the rotating band seat. The number of specimens and

their location are for the convenience of the contractor and

Covernment and shall not restrict the contractor or Government

from testlng additional specimens at otner locations 1f necessary
A
i

S N R N, - o~ T e~ A ~e 1A o~
to determine that the mechanical properties of the projectile body
to meet the drawing reguirements. The criteria for performing the
tests shall be as prescribed by ASTM Method E-8.

4.5.1.2.2 Rotating band. Following the examination for depth
of sidewall contact as described in 4.5.2.2, the rotating band
shall be removed from one of two segments from ‘the sample provided

hold addltlonal cold working to a minimum. The specimen blank
shall be machined so that all serration marks from the band seat
are removed. A test specimen having twc centimeter gage length
and a one centimeter gage width, and grip ends of sufficient
length to accomodate the tensile machine shall be removed from the
blank band. The specimen shall be tested in accordance with the

pioeedure prescribed by ASTM Method E-8.

4.5.2 Band seating.
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4.5.2.1 Tightness.

4,.5,2.1.1 Nondestructive method. The samples provided in
4.4.6.1 shall be tested utilizing the eguipment and procedures
prescribed in 4.4.6.1 Detroit Testing Machine Manual (see 6.6).

A | 4 - 1 - ) a Wy & -
QeJskeded Destruct

i
selected in accordance wi
the band machining line, although each band should ha ve a light

surface cut to true up the surface prior to measuring. The dia-

meter of each band shall be measured on three (3) locations, 60
degrees apart, on the points along the cylindrical portlon of their
length, near the front and rear edges. This comprises six (6) dia-
metrical measurements per band. These p01nts of measurement shall

_____ P VN ey

be marKed on the bands and on the projectile body aajacent thereto

in such a manner as toc permit proper body and band orientation

after removal. The bands shall be carefully removed so as to keep
deformation to mi m After removal, the thickness of the band

VLillubAVll 133 LI S S -y § ATV VOa; LT LilaLRUT2e W Liih el

imum.
shall be measured ch of the marked points (a total of 12 mea-

Q

[0}

n -
1r'1‘ :J

mun
______ ed ea
surements) and the diameter of the band seat corresponding to these
points shall alsc be measured. Add to each of the diameters of the
band seat the sum of the corresponding two (2) thicknesses of the

band; the results obtained shall then be subtracted from the previ-

ously determined diameters over the band. The Six (6) results
shall be totaled and the sum thus obtained will be divided by six
{(6) to determine the average diametrical clearance.

4.5,2.2 Sidewall contact. The samples provided by 4.4.6.3
shall be sectioned by cutting through two planes normal to the
longitudinal axis one-half inch forward and rear of rotating band.

The cylindrical portion containing the rotating band shall be sec-

tioned approxxmately in half through a plane parallel to its longi-
tudinal axis. One of the two parts shall be used for establishment
of mechanical properties of the band; the other part shall be sec-
tioned into two parts, thus exposing four surfaces, each of which
reveals a view of the band as swaged into the band seat. The
exposed surfaces shall be subjected to a light grinding operation
to remove metal smear effects of saw cuts prior toc measurements

for depth of sidewall contact to determine compliance with require-
ments of 3.5.3.

4.5.3 Brazed joint.

4.5.3.1 2Air pressure testing. This test will be performed
using equipment capable of performing the test accurately and con-
sistently. The equipment shall be calibrated prior to start of
each day's operation and after each four (4) hours continuous oper-
ation. The assembly shall be submerged in water in such manner

[\8 ]
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that the nose adapter joint is covered, and observation can be
made for full 360 degrees of adapter joint. Observation shall be
made for air bubbles rising to the surface of the water or bubbles
leaving the v1c1n1ty of the adapter jOlnt In performing the test
the pressure will be applied until the reguired minimum pressure
is reached, after which the pressure will be held for a minimum

length of time specified on the applicable drawing. After accep-
tance stamp letter "A" as indicated on the assembly drawing.
4.5.3.2 Sectionalized joint. The samples provided in accor-
dance with 4.4.7.2 shall be sectionalized by removing a portion of
the body at least one inch to the rear of the brazed area. The
section (containing the brazed joint) shall be cut into two (2)
segments. From each segment, the porition of the body shall be
peeled from the adapter. After peeling, the brazed area of each
segment of the adapter and the mating pieces of the body shall be
visually examined to determine compliance with the applicable

Va2llbss

draw1ng.

4.5.4 Protective coating. The procedures for testing the
cleanlng and surface treatment methods for the components and

assemblies shall be in accordance with the criteria for testing as
specified in the applicable specification. The salt spray pre-
scribed shall be performed utilizing the equipment and procedures

specified by ASTM Method B-117 and TT-C-490.

4.5.5 Proving ground ballistic tests. The following tests
shall be conducted using cannon tubes having 25 percent minimum
remaining life based upon current gun tube condemnation criteria.

-~

Photographic equipment shall be positioned near the muzzle of the
weapon to record the condition of the projectile as it exlts the
tube, Chamber pressures and velocities shall be recorded for each
round fired. All photographs and recovered hardware shall be

examined for any noncompliance with the applicable requirements of
3.6. Range, deflection, and velocity shall be recorded for each
round fired for information. An attempt will be made to recover
the prcjectiles fired for this test.

pressure. Each projectile submitted for this
test shall be inert leaded, dummy fuzed and will be flred for
recovery in an M185 o
of or pre-conditioning at +145°F the M119 series propelling
charge to yield a chamber pressure of 112 + 2% of peak pressure.

4,5.5.2 berv1ce pressure. Each projectile submitted for this
test shall be inert loaded, dummy fuzed and will be fired for
recovery in an M185 or M199 cannon tube with an M119 series propel-
ling charge.

(9%)
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5.5.3 Sampling procedures. Normal sampling will be con-

five (5) consecutive lots have been accepted. Reduced
then be instituted, Any F:n]nrp while on reduced

ates :etxrn to normal sampling. Sample sizes fo
uced sampling shall be as follows:

"1

NORMAL REDUCED

a. Excess pressure 10
b. Service pressure 10

ur o

.5.6 Magnetic particle inspection. The procedures for per-
ng this test utilizing the wet flourescent method shall be as

LMLl L2l 2L

1

44

ified in Specification MIL I1-6868, for indirect magnetization
by either the continuous method or the residual method. The sus-
pension shall be applied to the entire body, inside and outside.
The body shall be inspected after 1nduc1ng a circular magnetlc
field and agaln after 1nduc1ng a longitudinal magnetlc Ileld. The
magnetic particle standard per Dwg. 5280357 shall be utilized to
establish inspection sensitivity. Any body which fails to comply
with the requirements of 3.9 shell be rejected. Bodies which
comply shall be stamped with the letter "M" as specified on the
anollcable drawing. After draining, the body shall be thoroughly
1nspected in a darkened area under the ultra-violet light which

will produce adequate flourescence of the magnetlc partlcles, The

solids content of the suspension shall be maintained at a level
recommended by the manufacturer. The suspension shall be checked
at the start of each days' production and at intervals of not over
4 hours continuous operation, utilizing the procedures and the

pment prescribed by Specification MIL-I-6868. When performing

pment prescribed by Specification MIL-1-6868.
test for solids content of suspension, if it is determined

it does not comply, all assemblies that have been accepted
since the last satisfactory test shall be retested after the sus-
pension has been brought to the proper level. After acceptance,

the body assembly shall be demagnetized and cleaned. The magnetic
particle test shall be performed on equipment that complies with
the requirements of Specification MIL-I-6867. The operator(s) of
the equipment and the inspectors making the determination shall be
certified in accordance with MIL-STD-410. ‘

PREPARATION FOR DELIVERY

5
5.1 Packing.

5.1.1 Level A. Not applicable.
t applicable.

5.1.2 Level B. No
N

5.1.3 Level C. ot applicable.

[¥¥)
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4A (AR)
5.2 Packaging and packing. Packaging, packing and marking
shall be in accordance with MIL-P-1169.

5.2.1 Projectile metal parts shall be palletized in accordance
with Dwg. 8837835.

6. NOTES
€.1 Intended use. The components covered by this specifica-
tion are intended for use on the 155MM, Smoke, WP, M110 Projectile.

6.2 Ordering data. See MIL-A-48078.

6.3 Submission of inspection procedures and equipment designs
for approval. See MIL-A-48078. Submit eguipment designs as
required to : Commander, ARRADCOM, ATTN: DRDAR-QAR-I, Dover, NJ
N7801

LA V= Sy )

6.4 Visual examination gualification. When compliance with
the applicable reguirement is in doubt as result of visual examina-
tion, the characteristics may be measured or gaged tc determine

acceptability.

6.5 Submission of ballistic test data and ammunition data
cards, In addition to the normal distribution of records for
items procured by the Department of the Army, twc copiec of all
ballistic test data and ammunition data cards shall be forwarded
to: Commander, ARRADCOM, ATTN: DRDAR-QAR-Q Dover, NJ 07801.

6.6 Band seating. The operatlng procedures for use of Detroit
(2 2 1P P T | ¥, I, P N e o aa o) e A DDA T T T\ e om am Ay T
'.L'ebtlﬂg tiaClline, cvollidnaer , AN'U'SUL,UI'J, hl .LL‘J ununn—unn -y LOVEL, NJ
NnNT70N1
V/i0UVUd

6.7 Drawings. Drawings listed in Section 2 of this specifica-
tion under the heading US Army Armament Research anc Development
Commend (ARRADCOM) may alsc include drawings prepared by and ident-
ifiec as Edgewood Arsenal, Frankford Arsenal, Rock Island Arsenal,
or Picatinny Arsenal drawings. Technical data original’y prepared

__________ ADDA NAANM

by these activities is now under the cognizance of ARRADCOM.

6.8 Data regquirements. When this :npr1f1hat1on is used in an

Ve 2 =iia= v aiaw@G L2V

acquisition whlch 1ncorporates a DD Form 1423, Contract Data

Requirements List (CDRL), the data reguirements identified below
shall be developed as specified by an approved Data Item Descrip-
tion (DD Form 1664) and delivered in accordance with the approved
CDRL incorporated into the contract. When the provisions of DAR
7-104.9(n) (2) are involked and the DD Form 1423 is not used, the
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data specified below shall be delivered by the contractor in accor-
dance with the contract or purchase order reguirements, Deliver-
able data required by this specification is cited in the following

paragraphs:

PARAGRAPH DATA REQUIREMENT APPLICABLE DID
3.3.1, 3.3.2 Procedure Report * DI-T-5372
3.5.3 Tailored
4,5.1.2.1 Quality Inspection Test Demon-

stration & Evaluation Report DI-R-1724
4.5.6 Quality Inspection Report DI-R-1721
* Delete a, b, c, 8, of paragraph 1 block 10, DD Form 1664, and
substitute contractor designated parameters and limits,

6.9 Steel blooms, billets, slabs and bars.

6.9.1 Steel grade. It is the responsibility of the manufac-
turer of the projectile metal parts to select a fuliy killed carbon
steel of a graoe compatlble with the abilities of the equipment

n

and the methods of processing the metal within the operations of
the shops of the forger and machiner to produce the projectile to
the dimensions, mechanical properties and metal integrity
specified as an end item requirement.

6.9.2 Raw material. The supplier of the selected steel raw
material is respon51ble only for furnishing a metal composition,
grade, and type with dimensions, weight, soundness and freedom

from metallurgical or mechanical defect limitations identifiable
with the standard AISI grade (selected by the progectlle manufac-
turer) and complying with the specific ASTM designation and tests
selected by the projectile manufacturer.

6.9.3 Forging quality processing technigues. 1In the applica-

tion of carbon steel, blooms, billets, slabs and bars, forging

quality processing technigues adapted to use of the selected st
should be applied w1th the expectatlon that there will be var

in weight per un
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6.10 Preproduction sample/hardness range. To minimize the
need for reheat treating material or for having miscellaneous heat
treatment lots it is recommended that the contractor process a pre-
production sample to establish what should be an acceptable hard-
ness range for each mill heat. This hardness range could then be
used for screening bodies during proc9551ng of the heat treatment

1A+t €fram +hat mil]l hezé When neinag a ardness ranage accentance
ol \J A AL il wiid o LY O S llCGl. LANS RS ) D4l A=Y LY R >3 S W L et e ) “aRiig~ K v eiiav e
it will still be in accordance with paragraph 4.4.5.2.1.
Custodian: Preparing activity:
Army-AR Army-AR
V4 o JPPIP O TAN ATITANN
(Frojecue 1s4u™anvso4)
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use i
submitting comments and suggestions for improvemen All users of military standardization documents are invited to provid
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acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are being
considered.
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