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MILITARY SPECIFICATION

ARNOR PLATE, STEEL, ROLL-BONDED, DUAL HARDNSSS
(O.187 INCHES TO 0.700 INCHES INCLUSIVE)

Thie specification ie epproved for use by all Departments
and Agenciee of the Department of Defenee.

1. SCOPE

1.1 Thie specification covere roll-bonded, duel hardneee, steel ermor plate
for lightweight armor application (eee 6.1).

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specification end etandarde. The following epecificetione and
etendarde, form a part of thie epecificetion to the extent specified herein.
Unlees othervise epecified, the ieeuee of theee documente ehall be thoee
lieted in the ieeue nf the Department of Defenee Index of Specificationsand
Standarde (DODISS) end supplement thereto, cited in the solicitation.

STANDARDS

FEDERAL

FED-STD-123 -

MILITARY

MIL-STD-129 -
NIL-STD-163 -
HIL-STD-367 -

Harking for Shipment (Civil Agencies)

Mcrking fnr Shipment and Storege
Steel Mill Producto Preparation for Shipment and Storege
Armor Teet Data Reporting

(Copiee of epecificatione and etandarde required by contractor in
connection with epecific acquisition functione should be obteined from the
cnntrecting activity or ae directed by the contracting ectivity.)

2.2 Other publications. The following document(e) form e Pert Of thie
specification to the extent epecified herein. Unleee otherwiee epecified, the
ieeuee of the dncumente which are DOD edopted ehell be thoee lieted in the
iesue of tbe DODISS epecified in the elicitation. Unlaae otherwiea
epecified, tbe iaauea of documente not lieted in the DODISS shall be the iaaue
of tha nongovernment documents which is current on the date of the
solicitation.

AMSC A4168 /~
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AMERICAN SOCIETY FOR TESTING AND MATERIAL5 (AsTM)

ASTM A370 -
ASTM D3951 -
ASTM E18 -

ASTM E350 -

ASTM E380 -

(Application

Mechanical Testing of Steel Prnducts
Standard Practice for Commercial Packaging
Rockwell Hardness and Rockwell Superficial Hardness of Metallic
Materials
Methodg for Chemical Analyeis of Cai-bonSteel, Low Alloy,
Silicon Electrical Steel, Ingot Iron and Wrought Iron
Metric Practice

for copies should be addressed to the American Society for
Testing and Materials 1916 Race Street, Philadelphia, Pennsylvania 19103.)

(Non-Government standardg and other publications are normally available from
the organization which prepare or which dietribute the documents. These
documents algo may be available in or through libraries or other informational
services.)

2.3 Order of precedence. In the event of a conflict between the text of
this specification and the references cited herein (except for associated
detail specifications, specification sheets or MS standards), the text of this
specification shall take precedence. Nothing in this specification, however,
ehall supersede contract requirements, drawing notes or applicable laws and
regulations unless a specific exemption hae been obtained.

3. REQUIREMENTS
(

>.1 First article. When epecified in the contract or purchase order (eee
6.2), a sample or sampleg of the armor plate shall be made available to the
contracting officer or hie authorized representative for approval. The
aPPrOval of the firet article samples authorize the commencement of shipment
but doea not relieve the supplier of reaponaibility for compliance with all
applicable provisions of this specification. The firet article samples and
test platea shall be manufactured by the process proposed by the manufacturer
for use on production armor. The ballietic test agency will inspect the armor
plate and conduct balliatic tests to establish conformance or non-conformance
of the plates to the ballistic requirements of thie specification. Unless
otherwiee specified (see 6.2b) test results will be provided to the procuring
activity and the contractor.

3.1.1 First time producer. First time producers wishing to qualify to this
specification ehould follow the instruction of 6.4.

3.2 Chemical composition. Unless otherwise specified (see 6.2), the
chemical analyais of the armor plate shell be within the composition limite
egtabliahed by the contractor. Both the producer’B propnsed chemical
composition and the actual chemical composition ehall be repnrted on the Armor
Test Data Repnrt provided tn the ballistic teet facility (see 6.2.2).

3.3 Material and proce8sin&. The chemical compoeitinn of the steel, the
heat treatment and methods of fabrication will,be left entirely tn the
decision of the armor manufacturer. The proceae of manufacture and the heat
treatment shall be such as to produce roll-bonded armor that will meet the

(.

requirements of this specification. No operation which may alter the
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ballistic characteristics of the armor shall be employed efter the bllistic
test plate repreeanting a lot has been aalected.

The contractor
used and detaila
of armor plate.

shall declare the range of chemical composition of the steel
of the heat treatment and procaaeing procedure for each lot

3.4 Herdnaae. The hardneaa of the armor plate aurfacea when teated aa
spacified in 4.7.2.2 shall be ae follows:

Rockwell C or Brinell*
Kardneea Hardneee No.

Front Plata 58 Min. 601 Min.
64 !iax. 712 Max.

Raar Plate 48 Min. 461 f’kX.
54 Max 534 Max.

●3000 KG Load - 10 KM Ball

Unleee otherwise specified the croee-eection hardneae ehall be determined
and shall comply with the purchaaer’a requirements (ace 4.7.2.2 and 6.2c).

3.5 Decarburir.ation.The manufacturer ehall produce with a practice
designed to minimiza completa and partial decarburization.

3.6 Bondinq. The armor plate ehall be compoeed of metallurgically bended
platee. Ultrasonic Evaluation ehell be conducted to locate debond ereas.
Hetallograpbic evaluation shall ba conducted on corner aamplea to evaluate
bond effectiveneaa and on eamplea of debond arena located by ultrasound. The
preaance of bond defecte shall be raportad to the purchaaer. When apecifiad
(aaa 6.2e) additional testing or examination of bonde shall be conductad ae
agreed upon by the contractor and purchaaer. Rajection of armor plate becauee
of bond defects shall be aa agreed upon by the purchaaer and supplier (ace
6.2e).

3.7 Eallistic raquirementa. The balliatic requirements of the armor plate
ehall be in accordance with the appendix of this specification.

3.7.1 Unless othemiaa epacified in the contractor order, ballietic teat
platea shall be forwarded to Commander, U.S. Army Aberdeen Proving Ground,
ATTU: STBAP MT-A Aberdeen Proving Ground, MD 21@35 for balliatic taating (ace
6.2h)

3.8 Pinieh. Unleae otherwise specified (aee 6.2) plataa shall be deecaled
after treatment.

3.9 Edge preparation. Thermal cutting shall ba permittad after final haat
treetment provided the procedure, which may include grinding after thermal
cutting, ia such that no cracka develop on any thermally cut edge.

3.10 Dimenaiona and tolerance. The dimaneiona shall be ae specified in
the contract or order (ace 6.2). Unleea otherwise epecified or parmitted in
the contract or order, the following tolerance shall apply:

3
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Flatness: Within 3/4 inch from a straight line 6 feet in length.
Thicb”ess: + 0.016 inch for plate thicknesses 0.187 to O.500 inch

~nclusive and ~ 0.019 inch for plate thicknesses over 0.500
through 0.700 inch.

3.11 Marking. Each plate ghall be marked with the DLA contract number, the
NSN, manufacturer’s name nr trademark, the number of this specification, the
plate thickness in inches and the lnt number. The marking shall be such a9 to
identify the higher hardnesg side. Unless otherwise specified (see 6.2) or
permitted on the cnntract or order, impression gtamping shall not be used
except for proper heat and hard-goft side identificationduring the rnlling
process. If impression stamping ie permitted, it shall be made on the softer
surface only.

3.12 Ballistic test plate information. When specified in the contract or
order, armor data shall be prepared in accordance with MIL-STD-367, format I
(see 6.2.2).

3.13 Workmanship. All plates shall be free from scale blisters, crazing
cracks, gouges, laps, pits, roll marks, rolled in refractory, scabe,
ecratches, seams, slivers, snakes and other defects of such severity that are
detrimental to fabrication or performance of the armor plate.

4. QUALITY ASSURANCE

4.1 Responsibility for inspection. Unlegs otherwise epecified in the
contract or purchase order, the contractor is responsible for the performance
nf all inspection requirements 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 Government. The
Government reserves the right to perform any of the inspections set forth in
the specificationwhere such inspection are deemed necessary to assure
supplies and services conform to prescribed requirements.

4.1.1 Responsibility for compliance. All items muet meet all requirements
of sections 3 and 5. The inspection set forth in this specification shall
become a part of the contractor’s overall inspection system or quality
program. The absence of any inapectinn requirements in the specification
shall not relieve the contractor of the responsibility of assuring that all
products or supplieg submitted to the Government for acceptance comply with
all requirements of the contract. Sampling in qUality COnfO~anCe d0e8 not
authorize submiaaion of known defective material, either indicated or actual,
nor does it commit the Government to acceptance of defective material.

4.2
herein

4.3

Classification of inspection. The inspection requirements opecified
are classified as follows:

a. First article inspection (ace 3.1, 4.4.1 and 4.7.1).
b. Quality conformance inspection (see 4.7.2).

Lot. A lot ghall conaigt nf all plate frnm the same heat, of the mne (
thickne~having the same heat treatment, manufactured under the same
processing conditions and submitted for inapectinn in approximately the same
time periods.

4
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4.4 sampli~.

4.4.1 First article eamplin~.

4.4.1.1 Ballistic teet samples. Two samplee of armor plete of the
thickness to be supplied on the contract, shall be submitted for bellietic
teete. One eample ehall be taken from the firat plate fabricated and one from
the laet plate fabricated in the initial lot producad. When only one plate ie
fabricated, the eamplea shall be taken from opposite ends of the plate. The
eamples ehall be 18 inches by 24 inchee.

4.4.1.1.1 The first article teat samples shell be forwarded to e Government
facility selected by the procuring activity (see 6.2h).

4.4.1.2 Samplea for chemical enalyeie. Two samplee for chemical enalysie
ehall be taken from eech ballietic teet plate. Samplea ehall ba taken from
the hard and softer eides of the armor plate and each ehell be identified
accordingly.

4.5 Quality conformance inspection samplin~.

4.5.1 For chemical analyeie. Representative eamplee ehall be taken for
chemical analysea from each lot. Samplaa ahnll be taken frnm the herd end the
eofter eidee of the armor plete end each shall be clearly identified.

4.5.2 For surface hfirdneee. The location and number of samples to be taken
from each lot shall be in accordance with applicable drawings or ae otherwise
specified (ace 6.2).

4.5.3 For microscopic examination. Twn aamplee, each of the full thickneaa
nf the annaaled plata and with both top and bottnm aurfacea preserved ehall be
taken from each lot. Semplea ehall be approximately 1 X 3 inchee and shall ba
taken from diagonal corners of an amnor plate representative of the rolling
operation. One sample only will be required from one end whan a eingle plate
ie rolled.

4.5.4 sampling for ballietic teati~. One plate shall be taken from each
lot. The plata size shall be 18 inches by 24 inches.

4.6 Examination.

4.6.1 Visual. ‘techplate in aach lot shall be vieually examined for
compliance with the requirements for workmanship (eee 3.13). Rellistic teat
platea shall also be examined after teeting to aaeure eoundnesa of bonding.

4.6.2 Dimensional. Each plate in each lot shall be ❑eaeured for compliance
with the requirements for dimeneiona and tolerance (see 3.10).

4.6.3 Packeginq. Prior to ehipment, examination ehall be made to determine
compliance with tha requiramente of aaction 5.

4.7 Teata.

4.7.1 First article and quality conformance ballietic teati~. Sellistic
test platas shall be teeted at a Government facility daaignated by the

5
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procuring activity. Plate thicknese as determined by the ballistic teet
agency shall ba used to determine the required protection ballistic limit
fortha plate and shall be taken as the average of 4 thickness measuramenta
raad to the nearest 0.001 inch with tha average reported to tha nearest 0.001
inch. At least one measurement will be taken along each adga of tha plata at
a distance of at leaat one inch from the edge.

4.7.1.1 Surface hardnass test on ballistic plates. Surface hardneaa of
ballistic teat plates shall be determined in accordance with 4.7.2.2.

4.7.2 Quality conformance teate.

4.7.2.1 Chemical analysia. Chemical analyaia shall be conducted in
accordance with ASTM E350, or othar approvad analytical mathod. In casa of
dispute, the .analysiaaa presented in ASTM E350 shall ba the baaie for
acceptance or rejection.

4.7.2.2 Rockwell hardnees or Brinell hardness teata. Hardness test
specimana shall be prapared and tested in accordance with ASTM A370. At laaat
three hardneaa tests shall be taken on each surface and the average value
determined for each surface nf each ballistic plate.

4.7.2.3 Microscopic examination. Specimens for microscopic examination
shall be suitably mountad and etched to reveal the microstructure of the cross
saction perpendicular to the rolling direction. Examination shall be
conducted at X1OO. ma atched aurfaca of the annealed armor plate shall be
examined for decarburization and bonding defects (sea 3.5 and 3.6).

4.8 Rejection and retests.

4.8.1 Rejection. Unlese otherwise apecifiad (see 6.2) whera one or more
test specimens fail to meet the raquiremente of the specification the lot
represented by the spacimen or apecimena shall be subjact to the rajaction.

4.8.2 Retest. When no sampling plan is provided or approvad by the
procuring agency (aae 6.2) and where there i~ evidence that indicatea that tha
epecimen was not representative of the lot of material, and when the detail
specification does not otharwise specify, at least two specimans shall be
selected to replace each test specimen which failed. All specimens ao
eelected for rateat shall meet the requirements of the specification or the
lot shall be subject to rejection.

4.8.3 First article balliatic test failure. In the event of a first
article balliatic test failure the supplier must submit two new first article
tast samples aa in 4.4.1.1 and both must page the balliatic teat requirements
in order that the first article armor plate be considered ballistically
acceptable.

(

4.9 Raduced taatin~. At the discretion of the procuring activity, the
amount of testing may be reduced provided the resultg on consecutive lots
indicate that a satisfactory uniform product maeting the requirements is baing
produced. Reduced testing shall be in accordance with a system previously
approved or established by the procuring activity involved.

6

Downloaded from http://www.everyspec.com



141L-A-46099C

5. PACKAGING

5.1 Reservation-peckagi~. Reservation and
C as epecified (eee 6.2).

packaging shall be level A or

5.1.1 Level A. Wlen level A ie specified, preservation for shipment ehall
be in accordance with 141L-STD-163.

5.1.2 Level C. Cleaning, drying, preservation, md peckeging shall be in
accordance with ASTM D3951.

5.2 Peckin&. Unlese otherwise specified in the contract or order, pecking
shall be level C (ace 6.2).

5.2.1 Level C. Platee ehell be packed in euch a manner that will efford
edequete protection againet damage during direct ehipment from the supply
source to the firet receiving ectivity.

5.3 Nerkin&. In addition to any epecial marking epecified in the contrect
or order, ehipmente ehell be marked in accordance with the requirement of
MIL-STD-129. When epecified (eee 6.2) the marking of domestic ehipmente for
civil egenciee ehall be in accordance with FED-STD-123.

6. NOTES

6.1 Intended uee. The roll-bonded eteel armor covered by thie
specification is intended for uee in eircraft end lightweight vehicular
epplicetiona where maximum reeietence to armor piercing typee of ammunition
and multiple hit capability ere required. It ie normelly furniehed in
thickneeeeeof 0.187 inch to 0.700 inch.

6.2 OrderinE data.

6.2.1 Acquiaiton requirement. Acquisition documente should epecify the
following:

a. Title, number, and date of thie specification.
b. When firet articla sample ia required but balliatic taat agency

ehall not report teet reaulte to contractor
c. Requirement on croae-section hardneee (aee 3.4).
d. Limits on decarburization (ace 3.5).
e. Evaluation of bonding requirements and plate acceptance (aee 3.6 and

4.7.2.3).
f. Khen platee are not to be descaled (eee 3.8).
s. When impreeeion etamping ie permittad (aee 3.9)
h. Deaignetion of first article tact plates (eee 4.1.1 and 4.7.1
i. Sampling for eurface herdneea teete (eee 4.5.2).
.I. Reteet requiramente if different than epecified in 4.8.
k. Packaging raquirementa if different than epecified in Section 5.

6.2.2 Contract data requirements. When this etandard ie ueed in an
acquisition which incorporate a DD Fom 1423, Contract Data Requiremante List
(CDRL), tbe data requirements identified below ehall be developed aa epecified
by an approvad Data Item Description (DD Form 1664) and delivered in
accordance with the approved CDRL, incorporated into tha contract. When the

7
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provisions of DOD FAR Supplement, Part 27, Sub-Part 27.410-6 are invoked and
the DD Form 1423 is not used, the data specified below shall be delivered by
the contractor in accordance with the contract or purchase order
requirements. Deliverable data required by this specification are cited in
the following paragraphs.

Paragraph No. Data Requirements @licable DID No. !?l@?2

3.2, 3.12 Armor Material Test Report DI-MISC-80073 Format I

(Copies of data item description related to this specification, and
identified in section 6 will be approved and listed as such in DOD 5010.12L,
AMSDL. Copies of data item descriptions required by the contractors in
connection with specific acquisition functions should be obtained from the
Naval Publications and Forms Center or as directed by the contracting officer.)

6.3 Potential suppliers. Potential suppliers who have not previously
supplied armor plate to MIL-A-46099 and wieh to have their material
ballistically tested may do eo at their own expense. It is recommended that
inquiries for euch testing be directed to Commander, U.S. Army Combat Systems
Te~t Activity (CSTA), Aberdeen Proving Grounds, MD Z1OO5.

6.4 Metric units. When metric dimensions are required, conversion factors
can be obtained from ASTM E380, Metric Practice.

6.5 Key words.

Steel armor
Dual-hardneae
Plate
Roll bonded

Custodian:
Army - MS
Air Force - 99

Review activities:
Navy - AS
Air Force - 20, 84
DLA - IS

User activities:
Army - AT, TE

(

Preparing activity:
Army - MS

Project 9515-0615

(KBWP# ID 0237A/DISK 0141A. FOR MTL USE ONLY)
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APPENDIX

SALLISTIC TESTING OF ARMOR, STEEL PLATE,
ROLL-SONDED, DUAL-HARDNESS

10 SCOPE

10.1 This appendix covers the requirement for balli~tic teeting of
roll-bonded,dual-herdnese steel armor plate.

20 DEFINITIONS

20.1 Fair impact. A feir impact resulte when an unyawed projectile strikee
en unsupported area of the ballietic test plete sample at euch a locetion thet
there ie at leaet three inchee of undisturbed metel between thie impact and
w PreviOue imwct, hole, crack, plete edge, or apalled area.

20.2 Witnees plete. A witneee plate ie normally e 0.014 inch thick sheet
of 5052-H36 aluminum elloy (or e 0.020 inch thick eheet of 2024-T3 aluminum
alloy) placed 6 inchee (~ 1/2 inch) behind end parallel to the teet plates or
other bellistic sample.

20.3 Complete penetration, protection, CP(P). A protection complete
penetration occurs when the projectile or one or more fragments of e
projectile or plate paes beyond the beck of the test plate and perforate the
witnese plete.

20.4 Fartial penetration, protection PP(P). A partiel penetration is any
impact that ie not a complete penetration.

20.5 V50 protection ballistic limit, BL(P). The protection V50 ballistic
limit ie defined as the average of 6 fair impact valocitiea comprising tha
tbrae lowest valocitiea reeulting in complete penetration and the thrae
highaet velocities raaulting in partial penetration. A maximum spread of 150
feet par second shall be permitted between tha loweat and higheat velocities
employed in determination of balliatic limits. In caaee whera the lowest
velocity raeulting in a complate penetration ia 150 fact per eecond or mora
below the highest velocity resulting in a partial penetration, the balliatic
limit will be beeed on 10 velocities comprising the fiva lowest velocities
which resulted in complate penatrati.on,and tha fiva highest velocities which
resulted in partial panetrationa. When tha 10-round, excaaeive spread,
balliatic limit ia uaad, the velocity epread will be raduced to the lowest
practical level (ae clnaa to 150 fpa aa poeaible). When a 10-round belliatic
limit is ueed, this will be noted in all reporta. All velocities shall ba
corrected to striking valocity.

20.6 Beckepall. Fragment(e) of the back of tha plate detached from the
plata by projectile impact on the front.

20.7 Exit diemater. The avarage of tha minumum and maximum dietencee
acroee the axit hole made by a complete penetration impact (eae figure A-1).

9
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APPENDIX

20.8 Overall average exit diameter. The overall average exit diameter is
defined as the average of the three exit diameters on the three complete
penetrations used in the computation of the ballistic limit (see figure A-2)

30 REQUIREMENTS

30.1 Resistance to penetration.
accordance with the values shown in

30.2 Resistance to spallin~.

The minimum ballistic limite ehall be in
tables I and II.

30.2.1 For plates O.187 through 0.400 inch thicknese. The overall average
exit diameter, (paragraph 20.8 and figure A-2), shall not exceed 0.500 inch.
The exit holes on the three complete penetrations used in the computation of
the eix round ballistic limit will be measured.

30.2.2 For plates 0.401 through 0.700 inch in thickness. The overall
average exit diameter, (paragraph 20.8 and figure A-2), shall not exceed 0.750
inch. The exit holes on the three complete penetrations used in the
computation of the eix round ballietic limit will be measured.

30.2.3 Measurement of borderline overall average exit diameter. In those
situations in which the overall average exit diameter is borderline, a
planimeter will be ueed to determine the overall average exit diameter .(figure
3-A).

I

40 TESTS

40.1 Sallistic teete. The V50 ballietic tests shall be performed in
accordance with the procedures outlined in this appendix to determine
compliance with the minimum ballistic requirements of tables I and II and
with the maximum allowable back span requirements of paragraphs 3.2.1 and
3.2.2.

40.1.1 Plate thickness as measured by the ballistic test agency shall be
used to determine the required balliatic limit for the plate. The required
balliatic limit will be determined by interpolation of the tablea in the
appendix, if necef3sary.

40.1.2 Identifying markings shall be provided on all teat and production
plates submitted under thie specification as epecified in 3.9.

40.1.3 Rejection and retest of ballistic plates.

40.1.3.1 Firet article tests (rejection). Unles~ otherwise specified in
the contract or order, failure of either of the firat article teat platee to
meet the minimum balliatic requirements as specified in the appendix indicates
failure of the product and proceae.

40.1.3.2 First article (retests). Resubmission of ballistic retest platea
shall not be made until the manufacturer haa mada the necesgary corrections in (
the proceaaing of the material to the eatiafaction of the procuring activity. ..

Two reteat platea must be submitted for first article teeting and both must
paae.

10
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40.1.3.3 Acceptance teeta (rejection). Unless otherwiee specified in the
contrect or order, failure of a teet plete to meet the ballistic requirements
indicates failure of the lot, however; the final decieion will depend on the
outcome of retests, if eubmitted.

40.1.3.4 Acceptance teete (reteets). If e test plate representing e lot
feile to meet the bellistic requirement, the manufacturer hae the following
options: Immediately upon notification of tha failure, he may:

(1) At his own expense eubmit two additional test platea
lot for ballistic retest, or

(2) He may firet re-heat traat (quenching and tempering)
subnit a teat plate from the re-treated lot, or

from the acme

the lot and then

(3) Ha may scrap the lot and submit a
acceptance.

If he chooaea any one of theoe optiona and

plate representing a new lot for

the balliatic reteat plate (or
platea) meet the requirements then the lot repreaentad ia acceptable. If he
chooaea option (1) and one or both of the reteat platea fail, the manufacturer
may re-heat treat tha lot and submit a teet plate from the retreated lot. If
this plate faila tha lot ia rejectad. If he chooaea option (3) and the teat
plate faila, he may again resort to any one of the three options.

40.1.4 Diapoaition of balliatic test platee.

40.1.4.1 First article teat platea. Upon request of the applicant within
15 daya after belliatic testing, firat article platea will be returmed “as ie”
to the applicant, at hia expense, unlese the platea were deetroged in teeting.

40.1.4.2 Acceptance teat plates. Acceptance teat platea that comply with
the requiramente of this specification ara considered aa part of the lot of
steel they reprasent and ovnerehip of them pasaea to the Government with the
acceptance of that lot. Acceptance teat platea that fail to COmPOIY with the
requirementsof this specification are conaiderad as pert of the lot they
represent and remain the property of tha producer just aa the rejectable lot
doss. The failed plates will be returned, upon request, as in 40.1.4.1.

11
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TABLE 1. Minimum required V50 ballistic limite (protection criteria) -
calibar .30 AP, M2 projectile at 300 obliquity.

Required Required
Thickness, BL(P) Thickness, BL(P)
inch fps inch fpa

0.170 2133
0.175 2167 0.270 2742
● .180 2201 .275 2769
.185 22>4 .280 2796
.190 2267 .285 2823
.195 2299 .290 2849
.200 2>31 .295 2875
.205
.210
.215
.220
.225
.230
.235
.240
.245
.250
.255
.260
.265

2363 .300
2394 .305
2425 .310
2455 ●* .3125
2486 .315
2515 .320
2545 .325
2574 .330
2603
2631
2659
2687
2715

2902
2927
2952
2965
2978
3003
3028
3052

●Specification requirement begin for this ordered thickness.

**Specification requirements end for this ordered thickneea.

12
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APPENDIX

TABLE II. Minimum required V50 bellietic limits (Protection criterie) -
celiber .50 AP, M2 projectile at 300 obliquity.

Required Required Required
Thickneee, EL(P) Thicknese, BL(P) Thickness, RL(P),
inch fpa inch fps inch fps

0.405 2402 0.535 2963
.410 2426 .540 2983

0.290 1774 .415 2450 .545 3002
.295 1805 .420 2473 .550 3022

1836 .425 2496 .555 3041
:% 1867 .430 2519 .560 3060
.310 1897 .435 2542 *. 565

●.3126
3079

1912 .440 2565 .570 3098
.315 1927 .445 2587 .575 3125
.320 1956 .450 2610 .500 3135
.325 1985 .455 2632 .585 3154
.330 20131 .460 2653
.335 2041 .465 2675
.340 2069 .470 2697
.345 2097 .475 2718
.350 2124 .480 2739
.355 2150 .485 2760
.360 2177 .490 2781
.365 2203 .495 2802
;;: 2229 .500 2823

2254 .505 2843
.380 2280 .510 2864
.385 2305 .515 2884
.390 2330 .520 2904
.395 2354 .525 2924

specification requirement begin for this ordered thickness.

●oSpecification requirements end for thie ordered thic~ess.
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Exit Diameter . 11+12
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Figure A-1. Typical exit holes with and without back span areaa

(

7’+.
O?

Figure A-2. iIllustration of computation for overall average exit diameter, fio ..
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MIL-A-46099C

‘3

Determine each a~eA USin8 a Pl~i=ter around the outsgde perimeter of the
exit hole including backspall ● rea if enY. Calculate Do as follows:

Coqare with allowable D‘o for the Chickneoa (Para 30.2.1 and 30.2.2)

. .

Figure A-3. Computations of overall average exit diameter fron planim=cer are*
ne.seuremante.
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(SeeInstructions- Rewrsc We)

DOCUMENT NUM9E!4 2. LX3CUMENT TITLE

Mil-A-46099c ARMOR PLATE, STEEL, ROLL-BONDED, DUAL RARDNESS (O.187 inches to
NAME OF SUBMl~lNO 0Fm3ANlzAii0~o Inches inclusive) 4,TVPE OF ORGANIZATION (Mcu4 mu)

•1
VENDOR

❑ os,.

AOORE’53@’W1. Clly. St=@. ZJP C-J
,,

j-J “MA?4”FACT”IW.

❑ OIHER ,Spac,fy,:
-

PROBLEM AREAS

. P.rmeruJI N. mbr and word!.9:

b. Roc.mmdd W.ardin@:

e. R.no”/R., io”.l. for R-rnmo”dmio.,

IEMAFIKS

NAME OF SUBMITTER &ut,Pint, ml) - OIMiOnd b. WOn X TELEPHONE NUM8ER (lmcl”& A“.
cd) - Oc.tlmul

fiA1l.l NG ADOFIESS iSlm,t, C1ly, 8101C,ZIP Co&J - “OF.do”al 0. DATE OF SUBM16S1ON (YYMMDDJ

I
ID&O&1426 PllEV10U9 EDITION 1S O@SOLETE.
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