Downloaded from http://www.everyspec.com

'mis specificatim is ammved for use by the Nat.ick Reseamh, Develqnent
© - and Engineering ‘Center, Department -0 f'theAnuy ‘and is available foruse
by all Deparmmts and Agax:ies of the'Depa.rl:nent of. Defense.-:-: ;

1.1 m 'I!usspecificationcoversaoeramicbodyamorime:ttobe R
g mrnbyairczw 'mebodyamnrw}mmsertedintothecarrieram
o+ worn -8 intemledtopmvideprotectimfmnmllamsﬁ:e ‘The body armor
‘,'.,-’;ispartofanaicrewsurvivalsysten misisaspecialpazposemfe&mport
... Clothing and Equipment “(LSC&E) item.: .All Government administrative and - - .-
suweillanoepmcedumapplicablewrscaﬁitelsshallbeimkedinaccor
-_J_dancewiththecontractorp:rcl'naseorder(seeGZ) _

e g_a_gsigicatim e body amor shall be of the followj.ng sizes as R
speciﬂed (e 6.2 . L

2. fons, re fhooks.  The following specifica-‘ .
Lo Ations, standa.rds, .and ‘handbooks fomapartoftl'\isdocmnenttotheextem:
PR specified herein Unless oﬂmwise specified, the issues of these doamts

Beneficial conmients . (reccmnendatiom, additiom, deletions) and any S ST
_pertinexrtdatawhichmybeusedininpmvingthisdoamtshmldbe

' addressed. to: -U.S. Amy Natick Research, Development, and l-'.:ngineeru\g
-Center, Natick, MA 01760-5019 by. using the Standardization Document -
Iupmve:mt?mposal (mFom 1426) appearingattheadofthisdocmmt
- or by letter

S v_."_AMSCN/A S R 1’503470
M Amroved for pubnc release, distrihxtion is tmlimited
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-'arethoselistedintheissueofthenepamaxtofnefmselndmzof X
Specifications and Standards (IXDISS) ancl mxpplement thereto, cited in the
' solicitation (see 6. 2) _ . )

D01-20 - label: . For Clcthing Bquipage and Tentage,
o - (General Use) - .
PPP-B-636 - -Bom, Shippi.ng, Fibea:board

. MIL-C-12369 - Cloth; Ballistic, Nylcn

' 'MIL-L-35078 .- Loads Unit:. Preparation of Semiper:ishable
‘ S0 ,.Subsistencelte:s,Clothing Personal Equipment
_ - and Equipage General specification For
lmn.-sm—los - Sanpling oncedum and Tables for Inspection by
. . Attributes" . .
MIL-STD-129 - Marking for Shipnent and Storage
MIL-STD-147 -  Palletized: Unit Loads
MIL-STD-453 - Inspection, Radiographic -
MIL-SID—Q‘IQ . = Standards -and Specifications, Order of Precedence

For the Selection of

(Unless othemise indicated, copios of federal and military specificatims,
v sm:m.rds, and handbooks are available fram the Standardization Documents
Oxder Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA  19111-5094.) -

2.1.2° t do draw ' lications. The ,
following other Government documents,  drawings and publications form a part .
"of this document to the extent specified herein. Unless othexrwise- specified,

' -the issues are- those cited in the solicitation. » ‘ '

US. mmcxm, wvmmmr, ANDE!GINEERIK;CENI‘ER
. -2-893 - ' Body Ammor, Survival, small Arms Protective,.
_ Aizmn, short’ , :
8-2-894 . - Body m:nnr, Survival, Snall Ams Protective,
Aircr:eman, ‘Medium: - .

R EE SR - .
- N ¢
. H
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8-2-895 - 'Body Asinor, smival, Snall Ams Pmtective,
9-2-896_ - Body Amm‘, Survival, s_tall ‘Arms onrtective,

. Ain:mman, x-I.cng

© - (Copies of drawings are available fx:cm the U.s. Amy Natick Researdl,
. Development, and’ Enginea’ing can:er, ATIN: smr:—ux, Natick, ' ,
A 01760—5017 ) '

C 2.2 &QMB&H&!&% 'I‘hefollmmgdoummsfomapartof_-
thisdocmenttotheextmtspeciﬂedhemin. Unless otherwise specified,
the issues: of the documents which are DOD adopted are those listed in the
_issue of the DODISS cited in-the solicitation. Unless otherwise specified,
_theismesofdoammsmtlistedmu\eu!)ISSamﬂleismofﬂn
'-doazmtscitedinthesolicitatim (seesz)

mmmsocmr!mmmmmus (ASIM)

D 792 - Speciﬁc Gravity and Density of Plastics by
©  Displacement ...
: D 2584 ~ -Ignition Loss- of Cured Reinforced Resins
‘D 2863 -'.MeasuringtheMinim.m&:yngmwentrationto
‘ o - Support Candle-Like cmbustion of Plastics
. "~ (Oxygen Index) -~
D 3951 - Sta.ndard Practice for Omne.rical Packaging

" (Application for oopies should be : adiressed to the American SOciety for .
Testing and Materials, 1916 Race Street, Phnadelphia PA 19103-1187 )

(Nm—Govemvent standards and other publications are mnnally available
from organizations that prepare or distribute the documents. These documents
also may be available in or thmugh libraria or other inf.omatioml
services.) ‘

23'_of_gr_eo_gd_u_éwe Intheevmtofacon.ﬂictbebdeenthetextof
this document and the references cited herein, the text of this document
takes precedence, Nothing in this document,. however, supersedes: a;plicable :
lawsandregulatiasmuessaspecificmtimmmwtaimd

) 31 g:g;e. Whenspecified (seeSZ),asmpleshallbesubjected
toftcstarticleinspectim(seeﬁ”inaccozdarm with 4.3.

wl_. Guide’ ‘samples, when fumished, are solely for guidance
_and infonnation to the contractor (see 6.11). ' Variations from this specifi-
cation may appear in the sauple, in which case th.is specification shall

govern.
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~.3.37. a1 s ‘and ‘componar .v:'n\ematerialsarﬂcuwmtsstallbeas
o .speciﬂed herel.n and-on the ‘applicable drawings. Materials and’ cmponem:s
mtspecifiedshallbeselectedbyﬁncmtractormaccordamewith
- MIL-STD-970. - Materials and components: specified in-accordance with B
" MIL~STD-970 shall ‘not- degradé-the ‘oparational - suitability or effecl:.tvaness of -
t.hebodyamnr It j.sammagedﬂmtmcycledmterialbeusedv&m SRR

B t ‘moets reguir ,jo_ ,th.i.s specificatim _

_ ' ' processing. . - The ceramic: plate shallbetmngenms‘“*"
PR and ‘of -one pieoe (mnolithlc constmctim.- ‘All:ceramic plates shall be - . =~ .-
namxfactured in: distinct pmduction lots (see 4. 4. 1) and a. sequem;ial marktng
i = all be- | (8ee3.6:1). The” -
e : r 'procasmg technique
‘q__'witlmta.ppraval theomtracttngofficet (see442 1). Information.shall -~
l__alsobe tovmatproductimlotsareaffectedbythec}mxgein o

S 3 3 2 _gg_laﬁ_;lm_;_m_t_e. 'me ﬂbe::glass_laminate shall cons.i.st of a S
' min.imnn of 20 percentbyweight of unsaturated polyester: type, ‘unfilled resin _
- _._.--axﬂnaywntammdifyingmm:sorpolynersmdﬂemimershallbe e
"+ undyed fiberglass fabric. Resin content shall be determined as specifiedin S
L7 14.4.2.2) The fiberglass laminate shall. ‘have an oxygen index value not less ... -
1.7 than 20 when tested as specified: in'4.4.2.2. "The fibe:glass laminate shall St
' -'z--beoonst.ructedasspeciﬂedintheamu:opriatedrawing s PR

333 Cloth ,gz,]_. . 'I‘henylonclothforthe"spallcovera:ﬂspallcaver
;edg:l.ng shall confomtoclass 1of MIL-C 12369.. : The color shall be natural

. 334 g‘ga_m_@ ’mefoampadshallbev Atrile,3/41mhtruck1n
- adcordance with- Uniroyal Inc., Ensolite, type AIG (see 6. 9) or; Rubatex, SR
L --_-»R—310-v, R-338-y (see 6. 9) or equal (see 610y ; IR

. * - adhesive forborm.ngtheceramiccarmxttothefibezglass 1am1natecmpo—
- ;,.mnt shallbesolvmtless liquid or film epoxy. type, two-part- polysulfide
v .. type, or ‘two-part po yu:ethanetypeandshallbecapableofpassmgt}e
~'-._,-*'.'requimmthSZ(see4421) Bondl.ngofthecermﬁccuwmlttothe
ﬁberglass laminatecmponentmyb'e;perfomadwiunrt adhesive using certain '
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3.3.5.2° For bonding spall cover and spall edqing to the cersmic plate and
fiberglass laminate.  The adhesive for bonding the spall cover and edging to
ﬂmceranicplateaniﬁberglasslamimteshallbeamumalorsynthetic :

mbberbasemringtype(seeﬁﬁcapableofpassingﬂeadtmxmrequlm—
mentsspecifiedin354(see4421)

3.3.5.3 For;bgr_xdggfoatngagtofMlass laminabe. 'me'adhesive for
bonding the foam pad to the. fiberglass laminate shall be a nhatural or .
.synﬂneticmtberbasemringtype(see64)capableofpassingtheadhes1m‘
mquix:euentsspeciﬂedin:isa(seelulzl) {

v Migg mion. The: design and construction of the body '
o anmcr shall be as specified herein and as shown on. l'xawings 8—2-893, 8-2-894,
8-2-895 and.- 8-2—896, as amlicable. i _

3.4.1 ;MM. 'I‘heceramiccarpmmtshalloonfomtothe
mqu.lxmtentsof331am331lamlshallbeunifonnintruclmswiﬂuns
percent when examined as specified in 4.4.3.1." Patching of the ceramic
component is permitted in the green state only before oven or kiln firing.
The ceramic component shall be free from manufacturing anamolies or
discontimnti&swheninspectedasspeciﬁedin4432,4433and4452.

3.4.2 Fiberglass laminate mt The fibezglass 1aminate cmponent
shall be fabricated from the materials specified in 3.3.2. The finished -
componentshall be free from blisters, cracks, torn fabrics, dents, - crazing,
areas of non-resin flow, and surface mugrmess Glass fibers protmd.lng
alongtheedgesshallbemved

. 3.4.2.1 __ggg 'memintreatedfabricshallbemldedbyvaam
pmsumbag(seeﬁS)ormatchednetalmldedintotherequimdcmﬁgur—
ationwithoutbrea]dngordamagingmeglassﬂbezs Such procedures. and
methods shall be cagable of yielding uniforin properties in the completed
structure. . The fiberglass laminate may be molded and attached to the ceramic
catponentinoneoperationifperfonnmcemqulmnentsammintained No
patching shall be performed after the material has been molded. :

. 3.4.3 Mlcoverandgm 'menylonspallcovermuedgingshallbe
fabricated from one ply of the cloth specified in-3.3.3. The spall cover
shallcovertheentimfxmtmrfaceandsidesofﬂxecermﬂccmponent. The -
spall edging-shall cover the ceramic/fiberglass conponerm as shown on )
Drawings 8—2-893, 8-2-894, 8—2—895 and 8-2-896.

3.4.4 mgmtmcum Thefoampadshallbefabricatedfmone-
piece of foam. : ’ o _ '

 3.4.5 pssembly of "t’sv ding. Allcmpmem:stobeasselbled
" shall be thoroughly cleaned of all foreign matter. Surfaces to be bonded
shallbepmperlypmpamdinamamermuchwillinsumapmperbmd

: capable of meeting the applicable perfomanoe requiranem:s specified in 3.5.
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The required adhesive shallbeappliedmifamlyavermeentimcontact
areas of the components to be joined. ‘There shall be no evidence of
mad}medareasarﬂmmaringofmead}nsivesmmeexposedsurfmof

‘the components..
3.5 Er_fmxm-

3.5.1 Ballistic resistance. 'Ihebodyanmrwiﬂmtspallcover, spall
edging, and foam padding shall have a Vg, protection -ballistic limit of not .
less than 1800 feet per second with a :lber .50 AP M2 projectile when

tstedasspeciﬂedin4435.

. 3.5.2 - Temperature resistance. mezeshallbemdelatlmumbemeentm
fibexglasslmnimtecmpmmtandmemniccmpomnt,orbemwnme
fiberglass plies when tested as specified in 4.4.3.5.

3.5.3 Acn'naslonoffoammg mmesmnbemvisualseparatimofume
foam pad fmmeanmrplatevmenmtedasspeciﬁedindtls.

3.5.4 Adhaion ofthe&; cover and edging. 'nmveshallbenovisual.
peelingofthebabformedmt]nspallcweroredgingvﬂmtestedas

specified in 4.4. 6.

3.5.5 Areal density. The areal density of the ce.ramic/fi.bm:glass
. laminate, without spall cover, edging and foam pad, when tested as specified
1n4435,sha11be110+.35pamdspersquarefoot _

dentificationt_lg_rlﬁ.gg ‘
3.6.1 Mnt_w_ﬂc_ug. The serial mumber shall be marked on the
outside face surface within 1 inch of the lower edge of each ceramic .

" component, before it is fired by inscribing, embossing, or with high
temperature resistant inorganic ink or after firing with a permanent marking
wanaxjnmdepm&00101nchsothattheserialmmba:willbe1egible‘

' whenthespallcoverisstrippedbymclwucalorsolventaction.‘ ) -

362 ggg:l;et_id_m__k;_ng 'menarmfactwmer'scodemmber,
contract mmber, lot mmber, serial number, and date of manufacture, as well

as the nomenclature, federal stock number, and size of the body armor shall
be perménently and legibly marked on the center of the face surface of each
spall cover, at the lower end of the armmor plate approximatley 1 inch above
the edging, in characters 1/4 inch high minimm. The serial mumber shall be
_the same as that on tha ceramic plate. 'B\eletters"us."shallbeapplied
ammximately 2 inches above the identification markings, centered on the °

~  spall cover, in characters™ 1 inch high minimum. On the upper half of the

~~ spall cover, the words "DO NOT DROP" shall be printed in characters 1 inch

*,  high minimum. 'I‘heabovemrkingstallconfomtotypeﬂ,classSof

/ DDD-L~20. - 'me fastness for the class 9 label shall be as: specified for
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classSlabels. Austinduplicateoftheserialmmersusedforeach
armor production lot shall be fumished the. cantractj.ng officer at time of
delivery .

3 7 Production data data. The followj.ng :Lnfomationdetennined dnring produc-
ticnofﬂxeanmrshallhenadeamatterofmcazdaxﬂshallbefumishedto
ﬂxecontractingofﬁceruponrequwt 'misdatashallbeidentified withthe
serialmmberofﬂmebodyam _

a. The weight of «each ceramic plate.

b. The weight of each ceramic/fiberglass laminate without spall
' cover edging, and foam pad. .

c. All thic)messmeammﬁstahenforeachcezamic plate.

38 wOrlcnanship 'Ihea‘ditemsmllcmfcuntothequalityofpmdnct
established by this specification and the occurrence of defects shall not :
exceed the applicable acceptable quality levels.. Utmost care shall be taken
during fabrication to ensure quality wcrhlanship and safety of the service

person using the item.
4. QJALITYASSIRA!CEPKNISIQB '

- Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance

of all inspection requirements (examinations and tests) as specified herein.
Except as otherwise specified in the contract or purchase order, the ‘
‘contractor may use his own or any other facilities suitable for the
performance of the inspection requirements specified herein, unless
disapproved by the Goverrment. The Goverrnment reserves the right to perfomm .
any of the inspections set forth in this specification where such inspections
aredeemednecasazytoensuresuppliaandsewicee confonntoprescribed

xvequirements .

- 4.1.1 Responsibility for‘ggliance. All items shall meet all J:equ.ire-
ments of sections 3 and 5. The inspection set forth in this specification
_shall became a part of the contractor's overall -inspection system-or quality
program. The absence of any. inspection requirements in the specification
shall not relieve the contractor of the responsibility of ensuring that all
products or supplies: mzhnittedtoﬂleecvmxtforaccq:tancecmplywith
allrequimmtsofthecmtrapt Sampling inspection, as part of: :
;namfacummgoperaums,lsanacceptablepracticetoascertaincmfommne '
to requirements, however, this does not authorize submission of known o
defective material,. either indicated or act:ual, nor. does it commit the
Govenmem: to accept defect:j.ve mter:lal

4 1.2° ibility for ional . Unlss othe:wise

'specified in the contract or purchase order, the contractor is nespbnsible ,
for ensuring that all speciﬁ.ed d.i.mensicns have been met. When dimensions

/ -
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'camotbeexammedmmeaﬂitan, inspectimsmnbemadeatanypomt,
atallpointsmthemmfacmnngpmcssmcasarytomsuzecmpliance
withalldinensiomlreqnm

4.1.3 ' ficate o pliance. When certiﬁcata of oatpliance are
subnitted,thecavenmtmsezvestherlghttoimpectmchitmsto
_ determine the validity of the certit:lcatim.

. 4.1.4 Mww. Ballistic testing
and radiographic examination shall be performed in certified laboratories
(see 6.8). Ballistic testing equipment and procedures shall be in accordance
with Appendix A. 'Iheradiograplﬁceqummtandpmcechmesshallbein
accordance with Appendix B.

'4.2 Classification of inspections. The inspection requirements specified
henein a::e classified as follows: ’ ,

-a. First article inspect.lm (see 4. 3)
b. Quality conformance inspection: (seev 4.4).

. 4.3 First arxticle inspection. Wrmaﬁrstarticleisrequired(see31
6.2), it shall be examined for the defects specified in 4.4.4 and 4.4.5°
and shall be tested as specified in 4.4.6. Any nonconformance shall be cause
for the rejection of the first article. : :

- 4.4 Quality conformance inspection. Unless otherwise specified, sampling
for inspection shall be performed in accordance with MIL-SID-IOS

7Ed

4.4.1 Inspection lots. The maximm lot size for all tests and examina-
tions shall not exceed 1000 itéms of ceramic plates or ceramic/fiberglass
laminates, as applicable, sequentially produced. . Lots shall be composed of
ceramic components or ceramic/fibe:glass laminates only.

4.4.1.1 Initial production lot. The minimim 1ot size for the initial
production. lctshallbeasspeciﬂedintheomtractorpurchaseorder (see N
6.2).

4.4.2° ggggnentgr_admaterml;gﬁgg Inaccoxdancewithll l,ccnpo-
‘nents am:lnaterialssmnbeinspectedinaccordamewithallﬂte
of referenced dooments unless otherwise excluded, amended,

madified, or qualified in this speciﬂcation or appncable purchase doc.mmt '

4.4.2.1 m&.&:&m@e&%&- Acertificateofcmpname
may be acceptable as evidence that the characteristics listed below conform

,tothespecifiedreqtﬁmentsmentwtedbymespeciﬂednetmds

a. That the oeramic formulation and/or productlm processing have not
been changed from that previously submitted to the contracting officer and-
"that the ceramic plates are hamogeneous, one piece monolithic construction

arﬂnmmfachuedindlsttmtprochcdonlotsasspeciﬁedin3311.
8
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| b, Adhesive forhoxﬂ:l.ngcetamic plateto fibe::glass laminate cmpoxmt
oonformsto3351. i

c. Adhesiveforbommgspallcoverarxjedgingtocermnicplateam
fiberglass laminate conforms to 3.3.5.2 -

d. Adrmiveforbornmgthefompadtoﬂberglass 1aminatecm£
to 3.3.5.3.

4.4.2.2 ww 'mstingslullbeperfonwdmtm 4
. fiberglass laminate camponent for the characteristics listed in table I. The
lot size shall be expressed in units of fiberglass laminate components. The
sample unit shall be one fiberglass lamihate component. = The inspection level
shanbes-larﬂmeacc@tableq:alitylevel(m»e:wessedmhemsof
defectsperlnnﬂred\mim,shallbess. When the fiberglass laminate is
‘molded and bonded to the ceramic plate in a simultaneous operation, the
specimmsrequiredfortwtingshallbewtfmcemic/ﬂberglass lami.mtes
thathavebeenballist.icallytested ,

TARLE I. Fiberglass lamins tests
Requivement  Test . No. Of det. Results
Characteristic _paragraph . sample unit as
' Resin content 3.3.2 1/  ASMD 3 Avg. of 3 det.
(percjm'xt) . - 2584 A , to nearest.
' . o ' 1 percent
crxygen J.ndex ©3.3.2 L/ ASTM D 1 o Nearest 1

value- _ S . 2863 -

© 1/ A certificate: of cmpliance will be aoceptable for the stated nequizuxmt .
after the fj.rst acceptable. pzmductim lot.

4.4.3 I_nw_. Inspectimofmbassaxbliesshallbemadeto
ascertainﬂmtcmstuwtimdetailswhichcamptbemammedmthefmnad_

product are in accordance with specified requirements. The Goverrment
reserves the right to exclude from consideration for acceptance, any material
or service for which in-process mspect.l.m has .tndicated mn-cmfomme

Proper preparation, clean- ) Sn'faces of ceramic and fi.berglass lminate
ness, and uniformity of - camponents prior to bording
application of adhaive Surfaces of ceramic and fiberglass laminate
s conponents where spall cover ard edging is
to be bonded

' Surfaceofﬂberglasslmimtecam
'-whemfoampadistobebomied ' ;

:\’\/. -9
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Size of cut or molded parts  Spall cover and edging (after attachment. £o '
: . o amor)
- Foam position after attecment to fiber-
glass laminate
ceramic/fiberglass laminate after molding
bom.ing

4431 MJ_BQ@ m ﬂg_tgfortluch\ess Prior to bording to
the fiberglass laminate, every ceramic plate shall be examined as follows for

conformance to the uniformity of thickness requirement in 3.4.1. Any ceramic
plate which fails this examination shall be rejected. The thickness shall be
masuredtoODOlhchatfivelocatlmsmmecermicplate. With the '
ce:amicplatemideredasdividedmtofamgmdrmts(meforeadxcomer
area), one reading shall be taken within each quadrant. Eachreadingshall ‘
betahenaminimmofl—lﬂmchesmyfmtheedge . In addition, one
slallbetakenatthecmteroftheceramicplate. All readings
shall be spaced a minimum of 3 inches apart. The five readings shall be
averaged and reported to the nearest 0.001 inch as the overall average. The
difference between the greatest value and the overall average and the
smallest value and the overall average shall not be more than 5 percent of
‘the overall average thickness. All determinations shall be reported with the
overall average. A deep throat type depth gage conforming to Federal
PmchzctsCorp.lbdelKPlZSorKPlZQorequal(seeGlO)withstardard
masuringtips,shallbeusedfortakinguxeneasumnents

4.4.3.2 Li Q w&ammat;onofceramicglates E.\rezyceramic
plate, after furnace firing and prior to application of the adhesive for

bonding to the fiberglass laminate, shall be liquid penetrant examined in
accordance with Appendixes C and D.  Uflless otherwise specified, the examina-
tion shall be performed at the contractor’'s-plant (see 6.2). The ceramic
plates shall be examined for the liquid penetrant "L" defects listed in table
II. Any ceramic plate famdtocmtainmeormremjordefects, or four or -
"more minor defects shall be mjected .

4.4.3.3 Visual examination of f@lass[oeramic glat&s Every ceramic

- plate bonded to the fiberglass laminate, but prior to application of the
adhesive forborﬂingﬂxespallcovera:ﬂedging, shall be examined in
accordance with Appendix D for the visual "V defects listed in table II.
Any fiberglass/ceramic plate found to contain one or more major defects, or
four or more minor defects shallberejected ‘ _

10
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oy ok (unfilled) over
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' 1-1/2 Inches in length.
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/4 inch and 1/16 inch -

any

. | ‘Bdge chip on efther
- component . surface beyond 1/8 inch

(cont'd)

L . . . N .. ‘- - ‘-.. - ‘x.. o . . .. .:.. _4 o B

T

. or’leas:in depth
1/8
ter
depth

. surface within the 148 . .

. ‘greater than’3/16 inch

 Edge chip on either |
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3/ For the purposes of radiographic examination and interpretation, the
follming definitiors or descriptions shall a;ply (see 6.7):

‘Cracks. Well-defined line or lines having shazp teminal poinm indica~’
: ting a break in the cetamic materia.l ‘

§hrinkagg filamemﬂ t_:yg MCations Sharply defined wavy or.

irreqular line or lines usually Iessthan3/4inchinlengthoocurring
w.ithin the ceram.ic material and indicating an irrternal discontinuity.

Internal voids or unfilled areas. Round or elongated, snooth edged,. dark -
spots’ ocwrring individually or randomly distributed within the ceramic

._M Darklocalizedareaoramsoomxringwithinthecemﬁcand
indicating low ceramic density or high ‘porosity. -

~ silicon rich area. A lighter localized area or areas indicating a high
concentration of- silicon with.in the. oeramic :

4/ All such surfaoe defects 80 identified in the visual and liquid penetrant -
‘examinations shall be’ Mibed, located, and annotated so that they will
“not be identified as intermal voids or unfilled areas when-and if the |
- ceramic conponent is subjected to raiiographic examination. .

.‘§/ Cracksotherthanedgecracksaredefinedastlmebeyordthell/Zinch
edgebozmda:yorthosetlatstartwitlﬂnthell/Zimhedgebounda:yami
extendbeyondthell/Zimhboundary

6/ Any defect on the surfam of the ceramic component, except wit:hin the
"1-1/2 inch edge. how'da.ry l&ss than: 3/8 inch apart shall be- classified as
a-defect. .

4.4, 3 4 Dimensional examination of fgglass(ceramic glates

fiberglass/ceramic- plates, prior to application of the spall cover and
edging, shall be examined .for conformarnce to. the dimensional- requirements

- specified on the applicable’ drawing Any dimension not within the specified
tolerance shall be. classified as a defect. 'i‘he lot .size shall be expressed.
"in units of fiberglass/ceramic plates:(see 4.4.1).. The sample unit shall be
one- fiberglass/ceramic plate.. The inspéection level shall be S-3 and the AQL,
'expressedintemsofdefectsperhmd:edunits, shallbedo :

4.4,3.5 Testing of g@lass(ceramic glatw The fiberglass/ceramic
plates, prior to application of the spall cover and edging, shall.be tested

for the characteristics listed in‘table III. The lot size shall be

in units of fiberglass/ceramic plates.(see 4.4.1). The sample unit for ball-
istic ard areal density tests shall consist ef 10 ramdemly selected fiber-
glass/ceramic plates and for the ‘tenmperature resistance test the. sample unit
shall be one composite fiberglass/ceramic plate. When more than eme size is
" in the lot, the sample unit used in the ballistic test shall eontain at least
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" two of ‘each size.. All areal demity and ballistic tests shall be wit.nessed
byaeweamentinspector. 'l‘hesanplesizes}nnbeinaccordamewiththe
following: :

'Iotsize o ’mle»si@_
.12000rless B T
1201 to 35,000 :lnclusive Lo Ce A
35,001 and over _ B 5

TABLE I11. Fiberglass/cérsmic plate tat's |
Requirement ~ Test  per sample Pass or Numerically t:o

Arealdei'sity 2/ - 355 4.5.5 ",1_0 - 9.1 1b./sq.ft.

1/ 'I‘he ﬂber'glasslceramic plate havi.ng the lowest area: density shall be .
tested: first. Each succeeding. plate tated shall be the next plate .
having the lowest areal density.

2 Arealdensitymtandbanmuctestsrnnbeooxmc:edonmem_;
spec.imem _ v

4.4.4. End {tem v;sual MQtign The body ammor. j.nserts shall be .
examined for the defects listed below. The lot size shall be expressed in: ’

unitsofbodyamorhaserts(see44l).MSanpletmitshallbeonebody‘ !
amor insert. 'I'neinspect.ionlevelshanbes-lammem,msedm B
temsofdefectsperrmdredunits,shallbedo. - . _ .

: Spallcover o Oxt,hole,bear,orabradedama

"wwrhﬂcleoraease )

. Any mend ‘or patch .. :
Anyareasnotbmdedtomuccmpomntemeedmg
1/4 inch in- longmt lateral direction .-

17



Downloaded from http://www.everyspec.com

MIL-B-44421(GL)

Abraided, - tom, oraxtemeptvmempemitted
Any area of non-adhesive in excess of 1/4 inch.
Doesmtwerlapperipnral@eofanmras
specified )

- Foam ‘padding Notonepiece '
: 'Ibm,wt,orabw:aidedexceptwhezepemitted
Anyaraaofrm—adheremeemeedingl/Zirdx
Anywrimdeorcmase .-

Cleanliness - g " Grease or oll stains ciearly noticeable
) - Acﬂmivesneazedmspallocverorfoampad
(except where. allcwable)

Constxruction and ' Any catponent missing or not assembled as speciﬂed
wor)_qnanship i (unless othezwise classiﬁed herein) -1/
Identification -~ . Not as speciﬁed, missing, of inproper size,
marki.ngs_ o . or illegj.ble . ‘

Y Pzwenoeofthisdefectinmeormreofmesanples shall be cause for
rejection of the lot.

4.4 5 md dtem Mc atamina’tj_.on. The ccxrpleted body ammor inserts
shall be radiographically examined. Industrial radiography shall be
- performed in accordance with Appendix B. Radiography shall include the
entireceramiccmpoxmtareaarﬂsmn ‘contain the same permanent marking as
- the ceramic camponent. Radiographic films shall be made available to the
Govermment upon request.. 'meradiographicequ;nmtardpmceduessmube
in accordance with m:n—sm—453, except ‘where noted in Appendix B. . :

: 4.4.5.1 nitia;@;ctionlat. Everybodyamorinsertmtheinitial
,lotofenditatsshallbesubjectedtotheradiographicpmcedaream

- examined for the radiographic "R" defects listed in table II. Anyenditem
fmndtocontainoneormoremajordefects,orfourormremnordefects

' shall be rejected.

. 4.4.5.2 Production lots afLe; initial lot.. All production lots after the
initial 1otsha11bem:bjectedmmeradiogmphicpmcedurem\dmaninedfor
the radiographic "R" defects listed in table II. Any end item found to
containoneormmajordefects, or fmrcrmremimrdefects .shall be

18
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o f__.__-—————.—;
/ ‘onsidered defective. Thelot sizeshallbeexpressedinunits ofbodyamnr
/inserts(see441) The sample unit shall be one body armor insert. The’
s onlevelshallbeIIandtheAQL,msedinte.msofpercmt :
./ defective, shall be 0.25. _
4.4.6 End item testing. 'B’rehodyamnruse:tsshallbetatadfortm
characteristics listed in table IV. The 1ot ‘size'shall bé expressed in units
of body ammor inserts (see 4.4.1). The sample unit shall be one body armor

insert. 'meinspectionlevelshallbes—lamithem,aqx&ssedintemof .

\/ defectspertnnmedmuts,shauhel;o., ' i R

‘Mdhesion of foam L

pad- 353 0 453 1 X
Adhesion of spall ST R
cover and edging . 3.5:4 4.5.4 and 1 X
- 4.5.4.1 - .
" 4.4.7 Packaging examination. The fully packaged end items shall be

- examined for the defects listed below. The lot size shall be expressed in
units of shipping containers.. The sample unit shall be one shipping
oontamerfull ‘packaged. 'meinspectionlevelshallbes-zandthem,
e:q:ressedintemsofdefectspertnmdmdmﬂts,shallbezs.

Marking - Onitted, incorrect, illegible; of improper size,
o T ) location, sequence, or method of application
Materials’ - ‘Any cmponent missing, chmaged or not as. speciﬁed

Vbrlmanship '_ . " Inadequate application of cm'pments, such as: -

' :lma:pletesealingorclosnreof flap, improper
stapling

Contents o Ntmberpercmtainerismmorlessthanmquned

4.4.8 | g_]_.letization exam‘inatio_n " The fully packaged and palletized end
iters shall be examined for the defects listed below. The lot size shall be

expressedinunits of palletized unit loads. The sample unit shall be one
palletized unit load, fully packaged. 'The inspection level shall be S-1 and
vtheAQL,a:pressedintemsofdefectspertmrnmduxuts,shallbess. .

19.
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Finished dimensions Length, width, or’ rgight, e:dceeds specified maximm
Pal'letizatidu o Pallet pattem not as meciﬁ.ed Co
. ’ : _mad not bonded, as speciﬂed
‘Weight S Exceeds maximm load limits
Marking v ‘ S Onitted 1nconvect 1lleg.i.b1e, of improper size, '

location, sequence, -or method of applicatim

’

- 4.5 z@__m

4, 5 1 Ballistic test. -The ballistic test shall be ooxmcted in accozdame
- with Appendix A unless ctherwise specified. ‘The areal dens.i.ty shall be
. reported for each ceramic/fiberglass laminate. :

4,5.2 mmmmtest 'l‘hecaramic/fiberglass laminate, 1ess
the spall cover, edging and foam pad shall be heated in an oven operating at
160° + 5°F for 6 + 1/4 hours. The test specimen shall then be allowed to
cool to room temperature followed by cold exposure at -65° + 5°F for 6 +
1/4 hours. 'mespecinmshallbeallowedtowanntomante@emt\ue(w

- to 90°F) and shall then be examined at edges for evidence of delamination
of the fiberglass laminate component from the ceramic plate or any .
delamination of the fiberglass plies. Specimens t.hat have passed the test
mayberet\mxedtothepmductionlot o

4.5.3 Adhesion test for foam pad. mefoampadshallmtbecapableof
being pulled in four separate areas (awayfruntheamorplate insert)by
hanjwitlmttearingthefoam

4.5.4 . Pdmiontestfor_s_@; cover. 'mesanpleforthistestnaybexmde
'fmnana.nmrplate which has been tested ballistically using an undamaged -
area, or a small test specimen made identically to the ammor plate with
respect to surface’ pzeparatim, adhesive application, and bonding. Make -
parallelmrtst}mghmespallcovermg4imheslmgarﬂlinchapartalm\g
the weave. At one end of the cut, make a cut at a rightanglesot.hatal
imhwidebyzmchlmgtabcanbepeeledfm armor plate. Attach a 2
pound weight to this tab so that the resultant peel force is nommal to the
planeoftheamnrplate.nalmgagemrksmﬂespechmforﬂmemammt
of the amount of peeling during the test.’ Allwtheweighttohangfor{
hours minimm at room temperature.(70° to 90°F). Any visual peelingof
ﬂxetabmeedingl/lﬁimhomstiuwfauure ft.he .

4.5.4.1 Adhwion@forg@ gmgg;m smp thitest
willbethesameasspeciﬂedin454,howeverﬂxe perfozmadon
ﬂxeedgeofﬂaeplateparallelwthelcngmds Maheparal_ tlm:a.xgh

20
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spallcaveredgmgedgecovering4mdmlmgand3/4inchapartalmg
weave. - one exd of the cut, make a cut at a right angle so that a 3/4
inch wide by 2 inch long tab can be peeled from the plate. Attach.a 2-pound .
' so the resultant peel force is normal to the plane of the
edge of the armor plate. Make gage marks on the specimen for the measurement
of the amount of peeling during the test. Allwtheweighttohangforq

hours minimum at roam temperature (70° to 90°F).- Any visual peeling of

ﬂxetabe:aceedingl/lsmmuztwfauureofthetest

4.5.5 Areal density. 'Iheaxealdensityinpwrﬂspersquarefootofme
ceramic/fiberglass laminate, without spall cover and edging, shall be
calculated from measurements on the ceramic/fiberglass laminate. -The :
ceramic/fiberglass laminate shall-be weighed to the nearest 0.01 pound. The
thickness shall be measured to 0.001 inch at four cormer locations on the
laminate. Six measurements shall be made at each corner with the first
measurement . taken approximately 1 inch fram the edge of the corner and the

" remaining five taken on a straight line toward the center of the ammor with

the measurements spaced at approximately 1 inch increments. Three
naasummtsstmllbetakmatﬂrelwpohtsoftmfahricweaveammree
at the high points. A deep throat type depth’'gage conforming to Federal
PmdxctsCo:p.lbdelKPlZSorKPl”,orequal(see610),withstandard.
tips, shall be used for taking measurements. The average of the 24 readings
shall be used in the calculation of the areal density. All thickness deter-
minations shall be reported. The edges of the glass fiber laminate shall be
painted with a slow drying lacquer or resin to seal the edges. The laoquer
shall be allowed to dry (at least 1/2 hour) before proceeding with the - -
determination of density. The average density of the ammor plate shall be
detanniredbyMeﬂndAofASND?QZ,exceptthattheimrersedmightstall
be determined to 0.01 pourdd and the liquid used shall be clean tap water,
containing a wetting agent -1f necessary, which shall be changed just prior to
-examination of each lot. The areal density of the ammor plate without spall
coverardedgingshallbecalaxlatedtothenearwtOl/lb/sq ft. v
follows : . .

Areal density (lb/sq ft. ) = 5. 202 X Density (g/cc) X 'mickxms (in.)

5'. PACKAGING A
5.1 m_ Presmatim shall be level A.

5.1.1 Aw'gﬂ Eachbodyannorj.rsertsrallbecmpletely
wrappedinwshiozungtoprevmtdanage

5.2 Packing. PackingshallbelevelA,Borcamercial,asspeciﬁed(see .
6.2).

521 lApgg;Lm Minsertsofmesizecnly,presexvedas
specified in 5.1, shall be packed in a shipping container conforming to style -
RSC-L, grade V2s of PPP—B-636. Inside dimensions of. the shippj.ng container

21
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for ‘sizes short and medium shall appmx!mate 14~1/2 inches in length 12- 1/2
inches in width, and 8 inchés in depth. Inside dimensions of the shipping

: for sizes long and X-long. shall be approximate 15-1/4 inches in
length, 14-1/2 inches in width, and 8~1/2 inches in depth. . Each shipping
container shall be closed, waterproofed, and reinforced in acco:dame with
the appendix of PPP-B-636. Shipping containers shall be arranged in unit
-loads in accordance with MIL-1-35078 for the type and class of load specified
(see 6.2). Strappingshallbeumitadtommetalncstmmmg, except for
type II, class F loads.

5.2.2 M. 'Im.lnserts.ofones.lzevmly, preservedas
specified in 5.1, shall be packed in a shipping container conforming to style
RSC-L, type CF (variety SW) or SF, class domestic, grade 275 of PPP-B-636.
Inside dimensions of the shipping container for short and medium shall '
approximate 14-1/2 inches in length, 12-1/2 inches in width, and 8 inches in
depth. Inside dimensions of the shipping container for sizes long and X-long
shall approximate 15-1/4 inches in length, 14-1/2 inches in width, and 8-1/2
inches in depth. Each shipping container shall be closed in acoozdance with

method II as speciﬁed in the appendix of PPP-B-636.

5.2.2.1 Weather-resistant shim;r_xg container. When specified (see 6. 2),
the shipping container shall be a grade V3c, V3s, or Vis fiberboard box

_ fabricated in accordance wit.h ‘PPP-B-636 and closed in accordance with the
appendix of PPP-B-636. N

5.2.3 Commercial packing. Inserts, preserved as specified in 5.1'; shall
bepackedinaocoxdanoewlth&?ﬂlb3951. o

5.3 Palletization. When specified (see 6.2),. inserts packed as specified
in 5.2.2 or 5.2.3 shall be palletized on a 4-way entry pallet in accordance
with load type Ia of MIL-STD-147. Pallet types shall be type I (4-way - -
entry), type IV, or type V in accordance with MIL-STD-147. Each prepared
load shall be bonded with primary and secondary straps in accordance with
- bonding means C and D ar f£ilm bonding means F or G. Palletpattemshallbe

mumber 95 in awordame with the appendix of MIL-STD-147.

54 _Ma;rki____m Inadditiontoanyspecj.almrkingrequiredbyﬂxecontract
‘or purchase order, unit packs, shipping containers and palletized unit loads
shallbenarkedinaccoxdamewith Mn.-sm-m orasm03951, as applicable.

] . 4

6. NOTES _ t - y

: (This sectimcontains information of a general orexplanatnry natu:e that
_naybehelpful, mtismtmaxuatory)

) ;ntemied . mebodyannorisintendadforusebyaimpersoxmel
topxovide protection against smallarmsﬁxe _

22
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6.2 Acquisiti ;gy_lranents poguisition docunenr_s nust specify the
following:. : ' '

a. 'ritle, mmber, and date of this speciflcaticn.

“b. Special provisions for verification :I.nspecu.m of Life s.xpport

' Clothing and Bquipment (see'1.1). ,

C. Size required (see 1.2).

d.  Issue of DODISS to be cited :I.n the sonc:l.tatim, and if zequ.tnad
: .thespecificissueofim.lvichmldoamerms(seezllamizz)'

€. Wnen a first article is required (see 3.1, 4.3, and 6.3).

f. Minimm size of initial production lot (see 4.4.1.1).

g. Location for liquid penetrant examination, when requited to be

: atoﬂ:erﬂmﬂxecormctorsplant(see4432)

h. Level of packing (see 5.2).

i.~'1ypeandc1assoftm1tloaquuired(see521) : .
" j. .When weather-resistant grade fiberboard shipping containers are

requiredforlevepracking(seeSZZl) :
k. When palletizatim is: required (see 5.3).

6.3 First article. When a first article is required it shall be
: inspected and approved under the appropriate provisions of Federal

" Acquisition Requlation (FAR) 52.209. The first article should be a
" preproduction sample. The contracting officer should specify the appmpriate
type of first article and the number of units to be furnished. The
contracting officer should include specific instructions in acquisit:lon )
documents regarding amangamts for selection, inspection, and appmval of
the first article. -

6.4 MJ;LMMW_QM Minnesota Mining and
Manufacturing Company adhesive EC 1300 has been used in the mamufacture of
pmtotypeitezstoadherethespallcwerandedgmg (see 3.3.5.2).

6.5 zabrication of f&glass laminate. Fabrication of the fibetglass_
laminate has been'made successfully by the following technique. One piece

pressed. ceramic components were used as molds. The fabrication technique
consisted of hand laying the polyester impregnated glass.cloth into the :
ceramic cavity. The mold was fitted with a polyvinyl alcohol (PVA) vacuum
bag and the assembly placed in an autoclave. The evacuated assembly was
pressurized at 100 pounds per squareimhatrountmperamreforzrnn:sam
ﬂmmbjectedtoatarperaumeofzoo%forslmrswiﬂmtmimme
pressure. - The assembly was. rémoved from the autoclave and allowed to cool to
- room temperature. The ceramic was removed and the front of the fiberglass
lamj:atebaddngabradedtopmvidegoodadreslmvmencmtedtothe
ceramicpiece(see3421) ’

6.6 ' Mold release agents. Mamfactumrsareadvisedmttousemld
release agents that are difficult to wash off or which are known to interfere
with adhesive bondi.ng even 1n small r&sidnal amounts.

.

- 23
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10, SCOPE | o
10.1 - Scope. ’Ihisappendixdetailstheprocechmetoheusedin

the ballistics resistance of ceramic .faced ammor materials with caliber .50

" AP M2 projectiles. This appendix is a mandatory part of the specification.
The information contained herein is for cmpliame

20. APPLJCAB[EIID.:M’S v
20.1 mtdommts : ' , _
20.1.1 ch_;ucovenxmdoamts,dmimg@g_bucatim 'l‘he'

following Government documents, drawings, and publications form a part of -
this document to the extent specified herein. Unless otherwise specified,

the issues are those cited in the solicitation.
DRAWINGS ‘
' C6138195 - Bullet
(Copies of drawing are available frun Camander, Amanmt Research, -

Development and Engineering Center, - ATI‘N SMCAR-BACC, Picat.lnny Arsenal, RJ

07807~5000. )

30. REQUIREMENTS

30.1 Mm; Equipment for ballistic testing shall consist of the
following items: ,

‘ amMcmm: 'megnmnmntshallbesuitable forfiringthe
caliber .50 gun to qun to muzzle velocity of at least 2400 ft/sec

» mle Mounting - 'Iheamortatsanples}allbemmtedin
afzamewhichismsperﬂedfmwemeadbymofsteelcablw,vdm,

- chains. 'meannortestsanples}nllbesequedinﬂ:everticalposiﬂm,

. perpendicular to line-of—flight ‘projectile;, using quick release clamps. The
frame supports and clamps must be capable of retaining the sanple and
withstanding shock resulting from ballistic impact by-caliber .50 AP M2
projectile (kinetic energy approximately 3500 ft.-1lbs.) on the test sample.

The test sample mounting shall be capablé of adjust:nent for moving the sanmple .

in the vertical or horizontal directions so that the point of impact can be
locatedmmmereonthesanple,ammtionmtheverticalaxissothat
zemdegreeobliquityinpactscanbeachievedanywremmmesanple.' o

' ¢. Weapon - A ca_.uber +50 weapon shall be used.

25 .
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d. mjectile -'meprojectlletobeusedis thecaliber SOAPM!
starr.!and service projectile (bullet) cmfoming to Frankford Arsmal Drawing
C6138195.

- e. Witnéss Plate - The wimess plate shall be a 2024-T3. or 2024-T4
almnimmallaysheet, Oozoixlchthicl:ar\dshallbeamim:mof llinchsby
14 inches in size.

B B gx__z_qtf_iogr_'_'am-hnelecmuccomtertypechmxogram’
measuringtomenearestmicmsecondorasamimmmtothemtlo
microsecords. = . _

M_ Either high-velocity luminline screers , or
electrical com:act: screens which either open or close an electric circuit by
of theprojectilethrwghthedetector Contact screens may consist
of metallic foils separated by a thin insulating layer, or may consist of a
circuit printed on paper with the circuit spacing such that the- projectile
passing through t.he screen will "break" the c:Lruxit. _

' g. mllant Anypropellantwlﬁchisstandardfortheweapmnay‘
beused,hovever,wtmoﬂmerﬂnnastamrdpmpellmisused,mcam
must be exercised in selecting the charge weight. A projectile velocity -
Npmpellantdurgemwefortheweapmshallbedeteminedbefommytating
is performed. This curve is required to provide a basis for selecting a .
powder charge to achieve a desired velocity. 1t is recamended that the
pmpellantstorageandwelghmgareabenaintainedat72°+5°Fand50+
5pementrelativetunidity

~30.2 Set-up. 'l‘he required set-up for the ballistic equipnmt is ‘shown in
figure 1, _

30.3 Dafa sheet. Data sheets shallbeprcvidedand shall contain the
following infomatim._- o ,

a. ‘Item document mmber. - -
b. Material descriptim (including physical characteristics if

~ required).
“g. Material idem:ification nmbet for each test sanple. )
" d. The areal density of each test sample.
‘e. Temperature and- lnmidity of the test facility
f. Date.
g. Personnel cozmctingtestaxﬂanywitxms&s
h. Weapon used.
i. Projectile used. =
j. Projectile weight," grains.

26
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k. Type of pmpellant

1. Weightofpmpellantforeachs)m,grams

m. Impact velocities used in computing V, 'swithhigfmtpartial
penetration, lowest camplete penetra on, range (spread), and
velocities of rounds all being listed '

n. Witness plate characteristic, partial or camplete.

0. Calculated ballistic limit (Vs0)

p: Anymmrkspertﬁmtotl\ecmﬂmtofthetest,orbetnviorof
the material.

30.4 Procedure. ,

30.4.1- Marking, samples. Areal density mist have been previously
determined on the test samples before they are tested ballistically. Each
test sample will be marked in the following mamner (see figure 2):

a. The appu:oxhnate center of the test smple will be located

b. H’anthecenterofthetestsanple,almeisdmmtothecenter
of the bottom ofthetestsanple. :

c. Frantheoarterofthetestsanple, linasanedrawnonbothsides
ofthetatsanpletomenearestedge(menarmt) porticmofﬂ\etest

sample (see figure 2)

d. 'Iheupperaxeaismarkeda,thelowerrightareas,ammelmr
left area C, respectively.

e. mefirsttatsanplewillbeinpactedinareaA,thesecomtat
sample in area B, and the third test sample in area C.. Each successive test
sanple will be fired in the same order, i.e. area A, B, and C. Only ocne shot
will be fired in each test sample. Allshortsshallbeﬂredatu\e =
appmximtecmteroftheareatobempacted )

- 30.4.2 Velocity, projectile. A test round will be. fired: t‘mough a witness
plate to determine the exact position of impact. Three additicnal rounds: = -
shall be fired using the appropriate projectile velocity - propellant charge
cuxrve for the weapon being used, -and selecting propellant weights to achieve
a velocity of approximately 1800 ft/sec. The last three of these rounds .

" shall be within the range of 1800 to 1850 ft/sec (hereinafter designated the
"reference velocity"). If it is not, additional rounds shall be fired and the
_projectile velocity - propellant charge curve corrected until reference
velocity is achieved. The propellant charge for- the hstwam~upmmdsha11
beoomidemdthereferemed:arqeforthetest ‘Fram-the curve, the .
incremerits to and decrements fmtherefemzoepmpellantdxargetoyield
approximate velocity changes at the reference velocity of 100 ft/sec and of
50 ft/secshallbedetenunedarﬂmcorded 'nmeshallbetheonly
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increments used during the test. 'mereferenoecha.tgeardpropellant
. increments and decrements may be redetermined between tests whenever
difficulty is experienced in campleting the last test. ‘meemimpzocedue
must then be repeated. All reference velocities, and propellant charges,
increments and decrements of propellant weights developed for a test or
utilized from a previous-test shall be recorded with the test that

" immediately follows. This procedure must be repeated for succeeding tests if
theweapmhasmtbea:fimdwiﬂ\inmoho\nspmvioustothetest. ,

30.4.3 Mounting, sample. 'mesanplewillbemmtedasspeciﬂedin
30.1.b, Test Sample Mounting. -The point of impact will be located on the
testsanpleasspeciﬂedin.‘io4landwillbepositialedtolineupwiththe_
.previcusly determined line of flight.. The point of impact is now checked for
cbliquity. The cbliquity shall be 0 + 5 degrees. - The angle of cbliquity is
detemhmedbytheanglefomedbyaperperﬂimlartoaplamtargmttoﬂwe
point of impact and line of flight of the projectile. The cbliquity can be
" determined by any suitable method, however, it is important that the
obliquity is determined with respect to’'the line of flight, and not any other
reference. Once the point of impact has been determined on the test sample,
and the obliquity fixed, the gun and velocity screen distances must not be
changaduntilmetathasbemcmpleted .

30.5 Testing.

30.5.1 Test, listic. The first round shall be loaded with the
referaxcepropellantdn:geandﬁmdmtoﬂxesanple,mﬂﬂ\ereadingmﬂe
chronograph recorded. The velocity shall be computed and recorded. The
witness plate shall then be examined for penetration. A complete penetration
is recorded when the witness plate is held up to a light and any penetration
is noted, regardless of what has penetrated the witnegss plate. If no light
is visible through the witness plate, a partial penetration is recorded. If
the first rourd fired yields a coamplete penetration, for the second round use
a propellant charge equal to that of the first minus the propellant decrement
of 50 or 100. ft/sec in an attempt to obtain a partial penetration.. If the
. first round ylelds a partial penetration, use a propellant charge for the
second equal to that of the first plus a propellant increment for 50 or 100
'ft/secinanattenpttoobbainacmpletepa\et.ratlm. A propellant .
increment or decrement, as applicable, for at least 50 ft/sec should be used
until one partial and one complete penetration are obtained. After cbtaining
a partial and camplete penetration, the propellant increment aor decrement for .
50 ft/sec should be used. Continue firing using this up (on a partial - -
penetration) and down (on a conplete penetration) method until at least 3 :
complete and 3 partial penctrations having a velocity spread not greater than
125 ft/sec_is obtained (see 30.5.2). Msm—am-dammtmdofﬂrmgmst
'befollwedinordertoachievaanacoeptablebalusticnmit(
furthertestingshallbecmd:ctedmmesmplemitassomasghis
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condition has been achieved A V p:otection ballistic limit shall be’
detemﬁnedfmsmglemn'dfajrgnpactsmeachofatleastscmplete
armmor inserts.of the ballistic sample unit. A fair impact results when an
unyawed projectile strikes an unsupported area of the ballistic test plate at
least 1-1/2 inches from the outside edge of the ceramic conponent. (The
mpactedareashancontainmbelts,mckla,wd:bing,etc)

30.5.2 gl_gl_gtion of gl;istic limit. ' The ballistic imit (Vgo) is
calculated by taking the arithmetic mean of the 3 lowest velocities producing

camplete penetration and the 3 highest velocities producing partial
" penetration, provided the velocity spread for the 6 rounds is not greater
than 125 ft/sec. If, after all samples in the sample unit have been tested
and it was not possible to cbtain the 3 lowest velocities for camplete
penetrations and the 3 highest velocities for partial penetration within a
spread of 125 ft/sec, then the ballistic limit (v ) calculation shall be -
based on one of the following two alternatives.. gzst, the 3 lowest :
. velocities for complete penetration and the 3 highest velocities.for partial
penetration within a spread of 150 ft/sec; and second, if the first :
alternative cannct be applied, the 2 lowest velocities for conplete
penetration and the 2 highest velocities for partial ‘penetration with a 150
ft/sec spread. .If none of the preceding ballistic limit (V, o) calculation
stipulations regarding test velocity spreads apply, then al the valid test
velocity values shall be examined to determine whether there are at least 3
partial penetration velocities above 1800 ft/sec and that there are no
camplete penetration velocities lower than 1800 ft/sec. If these conditions
. are satisfied, the sample unit will be considered to have met the ballistic
limit’ (Vgg) requirement. If none: of the acceptable calculation
- can be applied, and if the analysis of the individual test velocities show
that they do not meet the requirement for partial penetration velocities
higher than 1800 ft/sec and no camplete penetration velocities lower than
1800 ft/sec, then the sample unit shall be considered to have failed the )
ballistic limit (V. o) ‘requiremént. The ballistic limit (V, o) must be at - .
1east 1800 ft/sec zn ozder to pass the: ballistic test requi:mt
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10, scom'- ’ '
10.1 Scope.: 'Ihise;pemixdetailsradiogra;micinspectimp:ocesstobe

-usedfort.hemmimtionofoemicbodyamormterlals This appendix is a
mandatory part of the specificatlm. 'I‘he infomtlm contained herein is

intended for compliance
20. APPLI@B[E Dommvrs

- 20.1 m_;mgn_t_:d_oam-g
20 1.1 mticatlms. standazds, and handbooks. -The following specifica-

tions, standardsamihammoolsfomapartofthisdoc\menttotheextmt
specified herein. Unless otherwise specified, the issues of these doanmt.s
are those listed in the issue of the Department of Defense Index of
Specifications and Standards (lxDISS) and supplenent themto, cited in the
solic.ltation (see 6.2). . _

SPE)CIFICATIQG
MILITARY

MIL-R-11470 - Radiographic Inspection: Qualification of
) Equiptmt, q;arators and Procedues .

STANDARDS
MIL—SID—453 Inspection, Rad.lographic ‘ .
(Unless othezwi.se indicated, copies of federal and military specificatims,-

standards, ‘and handbocks are available from the Standardization Documents
Order Mk, Building 4D, 700 Robbins Averme, Phlladel;iu.a PA 19111-5094 )

30. mmamrs v .
Amv lication. Radiograpmc lnspecticn is a;plicable for the detection

ofmtemaldisoontimntlwmcemlcbodyanmrmsertsandmmenuy
providingapemanentamlreadyfuunereferem:eofhtbenalomﬂitlm\s

30.2 Ecquipment. Equipment for radiographic inspection shall consist of
the’ following items: R _ . . _

a. 150 kv x-Ray Equima'lt

e
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b. Transmission Densitaneter

c. Penetrameters and Stepwedges.

d. Fine grain film and film envelope.

e. Lead letters and mumerals for X-ray ﬂlm/part identificat.im. .

f. Sheetleadlleinchthickwcaﬁomtocermicamrinsert
 g. High intensity radiographic; viewer.

h. 10X magn.tﬁer and film prooeesing faciliti&s.

" 30.3 Test method Unless otherwise speciﬁed, all radiogramic test
equipment and procedures shall conform to the requirements  of MIL-R-11470 and
MIL-STD-453. When other inspection methods are used in addition to X-ray, )
, ﬂex-raymspectimsrnllbeperfomadpmiorbomexpensivemundsam
subsequent. to less expensive methods. Parts or material showing evidence of
inadequate visual or penetrant. mspect'.l.morpartsmtinasuitable
condition for radiographic :Lnspection shall not be mspected unless pmpetly

prepared and. recycled.

30.4 Radiograph identification.. Each radiogzaph shall be permanently .
narkedwiththenameofthetestlaboratory X-ray control or test mmber,
 part serial mmber, if any, and view mmber. All identification markings
shall be cutside the area being inspected whenever practical. Each
>radiographexwelopesmllcmtammmuan12mdiograpmm$halllist
plate serial mumbers of the radiographs contained therein. -Each envelope :
shallalsobearambberstmpmagemﬂiningacposurefactoxsarﬂtechnique

: enployed
RADIOGRAPHIC TEST REOCORD

Date - ___Material __ Thickness _

iulé;:oltége ‘ ' . Ma ___ 3 __ Bxp. time
Filn type _ Screens |
FPastance [ euipoent
H&D density _: - No. of exp.

30.5 Proced:ures

30.5.1 w Two radiographs, eachrepresentb‘xgatleast
half of each ceramic plate, shall be made to effect 100 percent radiographic
coverage. Inomertaawidinagedistorhim,eache:qaos\mshallbenade
withﬂxeceramicplateangﬂabedorpmppedsoastobemmmalaspossible
tothex-raybean
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3052 Mﬁ Astarda:dx—rayteclmiquefortheceramic

'mterials}allbeestabushedsubjecttotheamtwalofu\epmammg

~ agency. . Mradiographsmllbainthe}Edesityrangaofls -2.2,
‘+0.20. The radiographic quality level shall be:2-2T. Radiographic :
'.equivalemesystwsmnbepemitbadusingstmdgesmm

_ exhibiting the same-radiographic attenuation properties as ceramic ammor
materials. The suggested X-ray tec.lmiques for siucon carbide ceramic ammor -
ompositw shallbeasfollcms _ )

Cmplete cazposite 80 kv, 10 Ma, 40"1"!"D 1'30" Kodak M, NS

Pa\etrametersshallbeplacedsoasmttoobsmx-myimges Penetra .
»ueter holes and outlmes shall be as: specified in m—s'm-453 '
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" 10. soops

101 m 'Ihisappemixdetailstheliquidpenetrammspectimpu:ocess

tobeusedforﬂ:ee:mimtimofoeramichodyamormterials This _
is a mandatory. part of ‘the specificat.ion. The. infomation ccmtained~

Imeinisirrtededforomplianoe ‘ ) v _ S

20. mcm.snoamms
20,1 W

. '20.1.1 Specification, standards, and handbooks. The following specifica-
tions, starda.tds, ‘and handbooks form a ‘part -of this document to the extent

-specified herein.  Unless otherwise specified, the issues of ‘these documents
.axethoselistedinﬂwissueoftheoeparmmofnefmnuexof :
Specifications and Standa:ds (DCDISS) and supplmlent thereto, cited in the
solicitation (see 6.2). ,

SPEIFICATIGB
MIL-I-25135 - Inspection Materials, Penetrants
© 20.2 Non-Government @lications. The following doaments form a part of
this .document to the extent specified herein. Unless otherwise specified,
.the. issues ofthedoanmtswhicharem)adopteda:etl’mélisted in the

issue of the DODISS cited in the solicitation. Unless ctherwise specified, .
the issues ofdoc\mntsmtlistedintheDmISSaxetbeissu&s of the

Lo docummts cited in the solicitation (see 6. 2)

mmmmmmmmmmms (psna)
- . ASTM E. 165 - mquidpener.rantmspecuon

(Application for coples should be add:assed to the American Society for
'Ibsting and Maberials, 1915 Race Stteet, Philadelphia PA 19103"1187 )

(Non—Govenmt ‘standards .and other publications are nommally available
from organizations that: pnepare or distribute.the documents. These docmmts
also may be available. in or. tlmgh lihraries or-other infomatioml
sezvioes ) o S »
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"30. 1 gmng;ion. Liquid. penetmt mspectj.on is applicable for the
-detection of - surfaoe discontimitia and shall be applied prior to o

- radiography.

302 w 'meequiprentrequiredsmnbecapableofpetfoming._
mufomcmtrouadqaeratimusingasmwstpmoedmaMperMElﬁs.

"3o3mm£r_ig;g porpmceduemperpsmxms,mgnanux
ZL-17B penetrant shall be used EquivaIem: mater:ia]s cunplying with
.MIL-I-25135 may be med . PR :

: 304 M 'xhetestpmcgchnesasoutlmedinasmzlﬁs
" (procedure Al for s:u:lcm ‘carbide; high purity and modified boron carbide) -
‘shall. bé used: '’ All discontimiities detected shall be marked for further
evaluation or d.tspositim. A ten:power magnifying lens with or without
.'inuninationshallbemedasmsarytoassureacamatedetectimof
indications o
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i orcmmncmmmsms

10. SCOPE

10.1 m 'misappendixdeta.llsthevimalinspectimpmcsstobe
usedforthee:mhntimofcermicbodyamnrmterials ‘This appendix is a
§ naxﬂatorypartofﬂiespecificatim. 'me:lnfomatimcmt:ainedhezejnis .
vintea'dedforcmpliawe _ )

20, APPLICARLE DOCUMENTS

' 'nussectionisnotapplicabletotm.sa;paﬁix

30. REQUIREMENTS | A

30.1 Application. Visual inspection is applicable for the detection of
:\ix‘x.;:atc:s gisqontimities and shall be applied prior to any ot.her nondestruc-

30.2 Equipment. .The equipment £br-visi1’a.l inspection shall consist of the.
follwirg items: » ' . ‘

a. Suitable work bench.

b. Ten-power magnifier.

c. Suitable lighting (can be part of magn.tfier)

.d. Marking pens or crayons.

e. Scales-or graduated magnifiers for- xecording diameter of flaw.
f. Su.i.table gage for measuring. depth of flaw. _ _

- 30.3 ___M Eachce:randcinsm.‘tshallbecamfullyexammed
visually using ten power magnification where necessary. Flaw type -
indications shall be identified and measured. All disoom:imzities detected
shall be marked for further evaluation or disposition.
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