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M L- DTL- 45225F( MR)
22 April 1998
SUPERSEDI NG

M L- A- 45225E( MR)
30 January 1987

DETAI L SPECI FI CATI ON
ALUM NUM ALLOY ARMOR, FORCGED

This specification is approved for use by all Departnments and Agenci es of the
Depart ment of Defense.

1. SCOPE

1.1 Scope. This specification covers forged alum num alloy arnor, die forgings
from3/4 inch up to and including 3 inches in thickness for type I, class A
forgings, and from3/4 inch up to and including 4 inches for type I, class B
forgings. Type Il forging thicknesses should be as specified (see 6.2).

1.2 dassification. Forgings furnished under this specification are furnished
in one of the follow ng types and cl asses.

Type | - Wl dabl e forgings
Class A - Non-heat treatable

Al l oy 5083
Al | oy 5456

Class B - Heat treatable

Al oy 7039
Al -Zn- My

Type Il - Non-wel dabl e forgings

Beneficial coments (recomendations, additions, deletions) and any pertinent
data which may be of use in inproving this docunment shoul d be addressed to:
Director, US Arny Research Laboratory, Wapons and Materials Research
Directorate, ATTN. AMSRL-WWM M Aberdeen Proving Ground, MD 21005-5069 by using

t he Standardi zati on Docunent |nprovenent Proposal (DD Form 1426) appearing at the
end of this docunment or by letter.

AVBC N A AREA FORG
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2. APPL| CABLE DOCUMENTS

2.1 GGeneral. The docunments listed in this section are specified in sections 3
and 4 of this specification. This section does not include docunents in other
sections of this specification or recommended for additional information or as
exanples. VWhile every effort has been nmade to ensure the conpl eteness of this
list, docunent users are cautioned that they must neet all specified requirenents
docunents cited in sections 3 and 4 of this specification, whether or not they
are |listed.

2.2 Covernnent docunents.

2.2.1 Specifications, standards, and handbooks. The follow ng standard forns a
part of this document to the extent specified herein. Unless otherw se
specified, the issues of these docunents are those listed in the issue of the
Department of Defense |Index of Specifications and Standards (DoDl SS) and

suppl enent thereto, cited in the solicitation (see 6.2).

STANDARDS
DEPARTMENT OF DEFENSE
M L-STD-662 - V50 Ballistic Test For Arnor

(Unl ess ot herw se indicated, copies of the standard |isted above are avail able
fromthe Standardizati on Docunent Order Desk, 700 Robbins Avenue, Buil ding 4D,
Phi | adel phia, PA 19111-5094.)

2.3 Non- Governnent publications. The follow ng docunents forma part of this
docunent to the extent specified herein. Unless otherw se specified, the issues
of the docunments which are DoD adopted are those listed in the issue of the

DoDI SS cited in the solicitation. Unless otherw se specified, the issues of
docunments not listed in the DoDI SS are the issues of the docunents cited in the
solicitation (see 6.2).

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
B557 Tension Testing Wought and Cast Al um num and Magnesi um Al | oy Products
E34 Chemical Analysis of Al um num and Al um num Base All oys

E227 Optical Em ssion Spectronetric Analysis of A umi num and Al um num
Al'l oys by the Point-to Plane-Techni que

E607 Optical Em ssion Spectronetric Analysis of A umi num and Al um num
Al'l oys by the Point-to-Plane Techni que, N trogen At nosphere

E716 Sanpling Al um num and Al um num Al | oys for Spectrochemn cal Anal ysis

E1251 Optical Em ssion Spectronetric Analysis of A umi num and Al um num
Al'l oys by the Argon Atnosphere, Point-to-Plane, Unipolar
Self-lnitiating Capacitor D scharge

(Application for copies should be addressed to the American Society for Testing
and Materials, 100 Barr Harbor Drive, Wst Conshohocken, PA 19428-2959).

2.4 Oder of precedence. In the event of a conflict between the text of this
docunment and the references cited herein, the text of this docunent takes
precedence. Nothing in this docunent, however, supersedes applicable | ans and
regul ati ons unl ess a specific exenption has been obtai ned.
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3.  REQUI REMENTS

3.1 First article. Wen specified in the contract or purchase order (see 6.2)
and before production has commenced, sanples of the specified itemshall be nade
available to the contracting officer or his authorized representative for

approval in accordance with 4.3.1. The approval of the first article sanples

aut hori zes the conmmencenent of production but does not relieve the supplier of
responsibility for conpliance with all applicable provisions of this
specification. The first article sanples and test forgings shall be nmanufactured
by the process proposed for use on production.

3.2 Chemical conposition. Chemcal conposition of type | forgings shall be
within the imts shown in table I. Type Il material shall be as specified in
the contract or on the draw ngs.

3.3 Mechanical properties. Unless otherwi se specified (see 6.2), the mechani cal
properties of type |I forgings shall neet the requirenents of table I, when tests
are conducted as specified in 4.8.2. Type Il forgings shall neet the mechanica
property requirements specified in the contract or on the drawing. |If mechanica
properties different fromthe values shown in table Il or any other properties
are required, the ballistic requirenents nust then be negotiated (see 3.4).

3.4 Ballistic requirenents. Each ballistic test forging shall be proof fired
for resistance to penetration by determning a ballistic limt protection

BL(P), at 00 obliquity. The nminimumrequired ballistic linit for type I, class
A material shall be determ ned fromthe values shown in tables V, VI, VII and
VIIl. The minimumrequired ballistic limt for type |, class B material, and
type Il materials shall be determ ned fromthe values shown in tables I X, X X,
X'l and XIlII. In those cases where the BL(P) is within + 10 fps of the m ni mum

required value for the measured average thickness (to the nearest 0.005 inch),
an interpolation of the appropriate table will be perforned. The average plate
t hi ckness, computed to the nearest 0.001 inch, will be used to determ ne the
mnimmrequired ballistic limt.

3.5 Thermal processing, type |

3.5.1 dass A. After final strain hardening performed during the forging

process, any thermal processing exceedi ng 2009F perforned on the forging,
excludi ng fabrication by welding, will necessitate re-verification for
conformance with 3.3 and 3.4. Deviation fromthis requirenment shall be subject
to review and approval by the procuring activity.

3.5.2 Class B. Heat treatnent shall be such that the material shall neet the
requi renents of this specification

3.6 Dinensional tolerances. The forgings shall conformto the shape and
di mensi ons specified on the drawings within any variations stated herein.
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3.7 Marking for identification. Each forging shall be nmarked in at |east one
| ocation in characters not less than 3/8 inch high with the foll ow ng

i nformati on. |npression stanping shall not be used, except in areas designated
by the draw ng.

Manuf acturer's name, tradenmark or both.
Nunber of this specification

Type, class, alloy designation, and tenper.
Arny part or drawi ng number.

Lot nunber.

PoooTw

3.7.1 Ballistic test forgings. First article and acceptance and ballistic test
forgings shall be marked with the information in 3.7. |In addition, first article
forgings shall be marked "PRE' and acceptance test forgings marked "ACC'. This
mar ki ng shall be inpression stanped in at |east two opposing locations in letters
not less than 1/2-inch high

3.8 Information required on ballistic test forgings. Unless otherw se specified
in the contract or purchase order, a ballistic test report shall be submtted
with each ballistic test plate or forging containing the informati on as specified
in ML-STD 662.

3.9 Workmanship. The forgings shall be uniformin quality and free from
blisters, fins, seans, |aps, and cracks.

4. VERI FI CATI ON

4.1 darification of inspections. The inspection requirenents specified herein
are classified as conformance inspection (see 4.2).

4.2 Conformance inspection. Test for acceptance of individual [ots consist of
testing all requirenents specified in section 3. Verification confornmance
i nspection is in accordance with the provisions herein.

4.2.1 Covernnment test activity. Ballistic tests shall be perfornmed at a
government test activity selected by the procuring activity (see 6.2).

4.3 dassification of inspection. |Inspection shall be classified as foll ows:

a. First article inspection.
b. Confornmance inspection (acceptance).

4.3.1 First article inspection. First article inspection shall consist of the
fol |l owi ng:

Chemical analysis (see 3.2 and 4.7.3).
Mechani cal properties (see 3.3 and 4.8.2).
Ballistic tests (see 3.4 and 4.8. 3).

Di nensions (see 3.6 and 4.6. 2).
Identification marking (see 3.7 and 4.6.1).
Wor kmanship (see 3.9 and 4.6.1).

Teooop

4.3.2 Conformance (acceptance) inspection. Lot acceptance inspection shal
consi st of the foll ow ng:

Chemical analysis (see 3.2 and 4.8.1).

Mechani cal properties (see 3.3 and 4.8.2).
Ballistic tests (see 3.4 and 4.8. 3).

Di nensions (see 3.6 and 4.6. 2).

Identification marking (see 3.7, 3.7.1, and 4.6.1).

PoooTw
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f. Workmanship (see 3.9 and 4.6.1).
g. Preparation for shipnment (see 4.6.3 and section 5).

4.3.2.1 Chemcal analyses records. When chem cal anal yses records are in
conpliance with 4.5.2.1, certification to the alloy chemcal limts of table I is
accept abl e.

4.4 Llot. A lot shall consist of forgings of the same shape, alloy and
processing submitted for inspection as a unit, provided that the | ot does not
exceed 25,000 pounds or 300 forgings, whichever is |ess.

4.5 Sanpling.

4.5.1 First article testing. At least three sanple forgings shall be submtted
for ballistic and nmechanical testing. |If the forging size is too small for
renoval of tensile test specinmens fromthe ballistic sanple, three additiona
forgi ngs shall be furnished.

4.5.1.1 Chenmcal composition. For type | forgings, a certification of
conpliance with the [imts shown in table | shall be furnished with the test
forgings. For type Il forgings, a certification of conpliance with the chemi ca
conposition limts stated in the contract shall be furnished with the test

f or gi ngs.

4.5.1.2 Mechanical properties. One |ongitudinal and one transverse tension test
speci men shall be renoved fromeach forging. |If size permits, this my be the
same forging that is used for ballistic tests. Location and type of specinens
shall be as specified in 4.7.4.

4.5.1.3 Ballistic tests. For each configuration that the manufacturer has under
contract, three or nore forgings shall be submitted for ballistic tests. Prior
to subm ssion of the forgings, the tester and the contractor will discuss, using
a drawing of the forgings, the ballistic test conditions; namely, forging

t hi ckness, inpact area and projectile type. The nunber of forgings, or forging
sections needed for first article ballistic acceptance testing will be

determ ned. Modifications, cutting, welding and bracketing will be determ ned as
needed for test nounting.

4.5.2 Acceptance tests.

4.5.2.1 Chemcal conpositions, ingot analysis. At |east one sanple shall be
taken fromthe nolten netal representing one group of ingots poured as a unit
fromthe sane source of nolten netal. Conplete ingot analysis records shall be
avai l able to the government at the ingot producer's facility.

4.5.2.2 Chemcal conposition, finished product analysis. Wen sanpling has not
been made in accordance with 4.5.2.1, one sanple shall be taken for each 4, 000
pounds or less in each ot in accordance with ASTM E34 and ASTM E716

4.5.2.3 Mechanical properties. One forging for tension test shall be sel ected
fromeach lot. One longitudinal and one transverse tension test specinmen shal
be renoved fromthe forging. |If size permts, this may be the sane forging that
is used for ballistic tests.

4.5.2.4 Ballistic tests. Fromeach |ot, one forging shall be submtted for
ballistic test. (See paragraph 4.5.1.3 for supplenmentary information).
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4.6 Exam nation.

4.6.1 Visual. Each forging shall be carefully exam ned to determi ne conpliance
with the identification marking (see 3.7) and worknmanship (see 3.9) requirenents.

4.6.2 D nensional. For each acceptance |lot, representative forgings shall be
sel ected in accordance with table I1l1 and exam ned to determ ne conpliance with
requi renents of 3.6.

TABLE I'11. Sanpling for dinensional exam nation
Nunber of forgings Nunber of forgings
in ot in sanple
Up to 50, incl. 5
51 to 130, incl. 10
131 to 300, incl. 15

4.6.3 Preparation for shipnent. Prior to shipnment, exani nation shall be nade to
determ ne conpliance wth section 5.

4.7 Test specinmens.

4.7.1 Rejection. Unless otherw se specified (see 6.2) where one or nore test
specinmens fail to neet the requirements of the specification the |lot represented
by the specinmen or specinmens shall be subject to rejection

4.7.2 Retest. Wien no sanpling plan is provided or approved by the procuring
agency (see 6.2) and where there is evidence that indicates that the speci nen was
not representative of the ot of material, and when the detail specification does
not ot herw se specify, at least two specinens shall be selected to replace each
test specinmen which failed. Al specinmens so selected for retest shall neet the
requi renents of the specification or the lot shall be subject to rejection

4.7.3 Chemical conposition. Sanples for chem cal analysis shall be prepared in
accordance to test nmethods specified in ASTM E34 or ASTM E716.

4.7.4 Mechanical properties. Tension test specinmens shall conformto the

di mensi ons of the standard 0.500 inch round specinmen (figure 8) of ASTM B557. |If
the forgi ng di nensions prevent the use of the standard 0.500 inch round speci nen,
the | argest of the subsize proportional specinens shown in figure 8 of ASTM B557,
whi ch can be obtai ned, shall be used. Longitudinal tension test specinmens shal
be taken with the long axis parallel to the direction of maxi mum netal flow.
Transver se speci nens shall be taken with the |ong axis perpendicular to the
direction of maximumnetal flow  Actual location shall be as specified on the
drawing or in the contract or order (see 6.2).

4.8 Test procedures.

4.8.1 Chemical conposition. Chemcal analysis shall be conducted in accordance
with one or nore of ASTM E34, E227, E607, E716, and E1251

4.8.2 Mechanical properties. The nechanical properties shall be determ ned in
accordance wi th ASTM B557.
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4.8.3 Ballistic tests.

4.8.3.1 Forging thickness neasurenent. The average thickness of the forging
shall be the nean of at |east 4 thickness neasurenents read to the nearest 0.001
inch. These neasurenents shall be nmade in regions of uniformthickness as close
as possible to the intended point of inpact of projectiles within the area
required to provide ballistic protection as shown on the drawi ng. The average

t hi ckness, to the nearest 0.001-inch, shall be used to determ ne the required
protection ballistic limt.

4.8.3.2 Ballistic tests. Ballistic test forgings shall be tested at |ocations
specified on the drawings or in the contract or order (see 6.2), at the
government testing activity designated by the procuring activity. The forgings

shall be at 700 + 100F when bal listically tested. Forgings shall be tested in
accordance with the thickness ranges shown in table IV. The forging thickness
used by the ballistic test agency to determ ne the required m ni mum protection
ballistic limt shall be the nmeasured thickness of the forging. The test

forgi ngs may be machined at the | ocation specified for testing provided that such
machi ni ng shall not cause the forgings to fall outside the thickness limts for

t he t hickness range as specified in table IV

TABLE IV. Ballistic test forgings.

Nom nal design thickness
speci fied on draw ng,

(i nches) Projectile to be
G ass A Cass B used
0. 705-1. 100 0. 750- 1. 030 Cal. .50 FSP
1.101-1. 700 1.031-1.500 Cal. .30 APM2
1.101-1. 700 1.031-1.500 20mm FSP
1.701-3. 000 1.501- 3. 000 Cal. .50 APM2
- 3.001- 3. 425 Cal. .57 AP

4.9 Rejection and retest.

4.9.1 First article. Failure of the first article test forgings to neet the
requi renents of the exam nations and tests listed in 4.3.1 indicates failure of
t he product.

4.9.1.1 Retests. Resubmssion of first article sanples shall not be nmade unti

t he manufacturer has made necessary corrections in the processing of the material
to the satisfaction of the procuring activity. Forgings submitted for retest
shall be marked R1l, R2 and R3 in addition to the requirenments of 3.7.

4.9.2 Acceptance.

4.9.2.1 Exam nation. A production lot shall be rejected for failure to neet the
vi sual , di nensional and preparation for delivery requirenments when exam ned in
accordance with 4.6.

4.9.2.2 Tests. A production lot shall be rejected for failure to nmeet any of
the test requirenents when tested in accordance with 4.7 and 4. 8.
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4,9.2.3 Retests.

4.9.2.3.1 Chenical conposition and nmechani cal properties. Retests shall be
conducted in accordance with ASTM B557, test methods of ASTM E34, or E607, E227
and E1251 of ASTM E716.

4.9.2.3.2 Ballistics. |If test forgings representing the lot fail to neet the
ballistic requirenments, the manufacturer has the follow ng options: Inmediately
upon notification of the failure, the manufacturer may:

(1) submt two additional test forgings fromthe sane |ot for
ballistic retest at own expense, or

(2) first reprocess the lot and then submt two test forgings from
the reprocessed |ot, or

(3) scrap the lot and subnit a forging representing a new |l ot for
accept ence.

If any of these options are chosen and ballistic retest forgings neet the
requi renents, then the lot represented is acceptable. |If the manufacturer
chooses option (1) and one or both of the retest forgings fail, the manufacturer
may reprocess the ot and submt two forgings fromthe reprocessed lot. |If one
of these fail the lot is rejected. |If option (3) is chosen and the test forging
fails, the manufacturer may again resort to any one of the three options.

4.10 Reduced testing. At the discretion of the procuring activity, the anount
of testing may be reduced provided the results on consecutive lots indicate that
a uni form product nmeeting the testing requirenents is being produced, and
providing the manufacturer agrees to maintain the sane manufacturing procedures.
The manufacturer when eligible for reduced or audit testing may at his option,
continue to submt one ballistic test plate or forging per lot of material. The
test facility shall only test the non-required test plates or forgi ngs upon
manuf acturer's |l oss of reduced testing eligibility.

5. PACKAGQ NG

5.1 Packagi ng. For acquisition purposes, the packagi ng requirenents shall be as
specified in the contract or order (see 6.2). Wen actual packaging of materiel
is to be perforned by DoD personnel, these personnel need to contact the
responsi bl e packaging activity to ascertain requisite packaging requirenents.
Packagi ng requirenments are maintained by the Inventory Control Point’s packagi ng
activity within the Mlitary Departnent or Defense Agency, or within the Mlitary
Departnment’s System Command. Packaging data retrieval is available fromthe
managi ng Mlitary Departnment’s or Defense Agency’ s automated packaging files, CD
ROM products, or by contacting the responsi bl e packaging activity.

6. NOTES

(This section contains information of a general or explanatory nature which may
be hel pful, but is not nandatory).

6.1 Intended use. The alum num alloy arnor forgings covered by this
specification are mlitary unique. The forgings are used in mlitary vehicles to
protect the operator and passengers against small arns fire and shrapnel
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6.2 Odering data. Acquisition docunents should specify the foll ow ng:

a. Title, nunber, and date of this specification

b. Mechanical properties, thickness, and chem cal conposition of type II
forgings (see 1.1, 3.2, and 3.3).

c. Type, class and alloy (see 1.2).

d. DoDI SS and suppl ement issue specified in the solicitation (see 2.2).

e. Wen first article is required (see 3.1).

f. Mechanical property requirenents of type I forgings if different from
table Il (see 3.3).

g. Draw ngs, dinensions, and tol erances (see 3.6).

h. Marking for identification (see 3.7, and 3.7.1).

i. Ballistic test report (see 3.8).

j. Destination of test forgings (see 4.2.1, 6.3).

k. Locations of tension test specinmens (see 4.7.4).

. Locations for determ nation of ballistic limts (see 4.8.3).

m  Packagi ng requirenents (see 5.1).

6.3 Ownership of ballistic test forgings.

6.3.1 First article and acceptance test forgings. First article and acceptance
test forgings that conply with the requirenents of this specification are

consi dered as part of the lot of forgings that they represent, and ownership of
t hem passes to the government with acceptance of that lot. First article and
acceptance test forgings that fail to conply with the requirenents of this
specification are considered as part of the lot they represent and remain the
property of the manufacturer as does the rejectable |ot which they represent.

6.3.1.1 Failure of forgings. At the time of shipnment of the first article and
acceptance test forgings, the governnment test activity should be informed by the
manuf acturer, in witing, as to the disposition of first article and acceptance
test forgings which fail the test. |If instructions for disposal of the tested
forgings are not received after 15 days, the testing activity will exercise the
prerogative of disposing of the materi al

6.4 Ballistic tests. Testing should be in accordance with ML-STD 662, V50
Bal listic Test For Arnor, except that nothing in this procedure should be
construed to supersede or invalidate the requirenents of this specification

6.4.1 Tenperature conditioning. Prior to the test, the test items) will be
tenperature conditioned at |east eight hours. Thernostatic control will be such
that the average tenperature of the itemduring the test should be

72 + 150F (22 + 80Q).

6.4.2 Ballistic limt protection, BL(P).

6.4.2.1 Normal circunstances. The BL(P) should consist of an equal nunber of
fair inpact conplete and partial penetration velocities attained by the
up-and-down firing method. Al BL(P)'s should be conputed using the highest
partial penetration velocities and the | owest conplete penetration velocities.
Firing should continue until either a 4-round BL(P) having a maxi num vel ocity
spread of 60 fps or a 6-round BL(P) having a maxi mumvel ocity spread of 90 fps
has been attained, whichever cones first in the normal sequence of firing. |If
bot h occur sinultaneously, the 6-round BL(P) will be reported.

6.4.2.2 Large zone of mxed results. In the event that the zone of m xed
results (difference between the high partial penetration velocity and the | ow
conpl ete penetration velocity, the partial penetration velocity being higher than
the | ow conpl ete penetration velocity) exceeds 90 fps, the firing data will be
conpared with the specification mninmumballistic requirenments. If the | owest

10
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conpl ete penetration velocity is equal to or above the m ni num specified
ballistic limt velocity for the forged thickness, the ballistic [imt will be
conputed on the basis of 4-rounds or 6-rounds using the smallest possible
velocity spread. |If the |lowest conplete penetration velocity is belowthe

m ni mum al | owabl e ballistic limt velocity then testing will continue until a 10
round ballistic limt has been attained using the small est possible velocity
spread. Ten round ballistic limts should be reported as such in a ballistic
test report as specified in ML-STD 662.

6.4.2.3 Reduction of large velocity gap in borderline cases. |If the ballistic
[imt which has been attained is within + 10 fps of the m ninum al | owabl e
ballistic imt and a gap exists which is greater than 25 fps, then another

round, or rounds, will be fired to reduce the gap to 25 fps or less. The
ballistic imt will then be reconputed using the above criteria. The reconputed
BL(P) will be reported as the BL(P) of the plate (in borderline cases a reduction
of the gap between the high partial penetration velocity and the | ow conplete
velocity should result in a better evaluation of the BL(P)).

6.5 Mechanical properties to ballistic requirenments. The m ni mrum nechani cal
properties specified (see 3.3) may not assure that al um num arnor forgings neet
the specified ballistic requirenments (see 3.4).

6.6 Stress Corrosion. To prevent failure in service due to stress corrosion
care should be exercised in design and fabrication to mnimze sustai ned surface
tensile stresses in the transverse direction. Any machining performed on the
forgings supplied according to this specification should be closely controlled
and the procuring activity should specify protective nmeasures, when necessary,
such as shot peening, buttering, etc., to curtail any possibility of
stress-corrosion cracking. No alkaline etching should be permtted.

6.7 Definitions.

6.7.1 Conplete penetration, (CP). A conplete penetration occurs when the

i npacting projectile, or any fragnent thereof, or any fragment of the test

speci men perforates the witness plate, resulting in a crack or hole which permts
light passage when a 60 watt, 110 volt bulb is placed proximate to the w tness

pl at e.

6.7.2 Contractor. The term™"contractor” is defined as the organization having a
direct contract with the procuring activity.

6.7.3 Contracting officer. The term"contracting officer" means the person
executing a contract on behalf of the governnment, and any other officer or
civilian enpl oyee who is properly designated contracting officer; and the term
i ncl udes, except as otherw se provided, the authorized representative of a
contracting officer acting within the limts of his authority.

6.7.4 Fair inpact. An inpact may be considered fair when an unyawed fragnent
simul ator or test projectile strikes an unsupported area of the target materi al
at a specified obliquity at a distance of at |least two projectile dianeters from
any previous inpact or disturbed area resulting froman inpact, or from any
crack, or fromany edge of the test specinen.

6.7.5 Gap A gap is the difference in fps between the high partial penetration
velocity and the | ow conplete penetration velocity used to conpute the ballistic
[imt when the high partial penetration velocity is lower than the | ow conplete
penetration velocity.

6.7.6 Munufacturer. The term "manufacturer” is defined as the organization
actually perform ng the operations covered by this specification

11
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6.7.7 Partial penetration, (PP). Any inpact which is not a conplete penetration
may be considered a partial penetration.

6.7.8 Procuring activity. The term"procuring activity" is that activity of the
government which actually initiates the request for procurenent and maintains the
records of the procurenent.

6.7.9 Wtness plate. A thin sheet |ocated behind and parallel to the ballistic
test sanple which is used to detect penetrating projectiles or spall.

6.8 Metric units. Wen netric dinmensions are required, units for inch, pounds,
pounds per square inch and feet per second may be converted to the netric
equi valent by nmultiplying themby the foll owi ng conversion factors:

Engl i sh Multiply by Equal s Metric SI unit
i nch 0. 0254 = meter (m
pounds per square inch 0. 0068947 = pascal (PA)
pounds 0. 45359 = ki | ogram ( Kg)

feet per second 0. 3048 nmeter per second (nis)
Note: Conversion factors are in accordance with standard nmetric practice.

6.9 Subject term (key word) listing.

Ballistic limt
Class A materi al
Class B materi al

Type Il materi al
Cust odi an: Preparing activity:
Arny - MR Arny - MR
Revi ew activities: Proj ect No. FORG A253

Arny - AR AT, TE

12
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TABLE V. Mninumballistic linits (protection at 0° obliquity) for
type I, class A material using caliber .50 Fsp. 1/

Thi ckness, Requi r ed Thi ckness, Requi r ed Thi ckness, Requi r ed

i nches BL(P)f ps i nches BL(P)f ps i nches BL(P)f ps
0. 650 1290 0. 820 1910 0. 990 2585
0. 660 1325 0. 830 1950 1. 000 2625
0. 670 1360 0. 840 1985 1.010 2670
0. 680 1395 0. 850 2025 1. 020 2710
0. 690 1430 0. 860 2065 1.030 2755
0. 700 1465 0. 870 2105 1. 040 2795
0. 710 1500 0. 880 2140 1. 050 2840
0.720 1540 0. 890 2180 1. 060 2885
0.730 1575 0. 900 2220 1.070 2930
0. 740 1615 0. 910 2260 1.080 2970
2/ 0.750 1650 0. 920 2300 1.090 3015
0. 760 1685 0. 930 2340 3/ 1.100 3060
0.770 1725 0. 940 2380 1.110 3100
0. 780 1760 0. 950 2420 1.120 3140
0. 790 1800 0. 960 2460 1.130 3180
0. 800 1835 0.970 2500 1. 140 3220
0. 810 1875 0. 980 2545 1. 150 3260

1/ FSP denotes fragnent sinulating projectile.
2/ Spec. requirenents for this test start at ordered thickness of 0.750 inches.
3/ Spec. requirenents for this test end at ordered thickness of 1.10 inches.

NOTE: Thickness |l ess than (see footnote 2/) and greater than (see footnote 3/)
is a requirenent for undersize or oversize forgings.

13
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TABLE VI. Mninumballistic limts (protection at 0° obliquity) for
type I, class A material using 20 nm Fsp. 1/

Thi ckness, Requi r ed Thi ckness, Requi r ed Thi ckness, Requi r ed

i nches BL(P)f ps i nches BL(P)f ps i nches BL(P)f ps
1.031 1324

2/ 1.101 1468 1.485 2235 1.625 2534
1. 350 1979 1.490 2245 1.630 2545
1.355 1988 1.495 2256 1.635 2556
1. 360 1997 1. 500 2266 1. 640 2568
1. 365 2006 1. 505 2276 1. 645 2579
1.370 2016 1.510 2286 1. 650 2591
1.375 2025 1.515 2296 1. 655 2602
1.380 2034 1.520 2307 1. 660 2614
1.385 2043 1.525 2317 1. 665 2626
1.390 2052 1.530 2327 1.670 2637
1.395 2062 1.535 2338 1.675 2649
1. 400 2071 1. 540 2348 1.680 2661
1. 405 2080 1. 545 2359 1.685 2673
1.410 2090 1. 550 2370 1.690 2685
1.415 2099 1. 555 2380 1.695 2697
1. 420 2108 1. 560 2391 3/'1.700 2709
1.425 2118 1. 565 2402 1.705 2721
1.430 2128 1.570 2412 1.710 2733
1.435 2137 1.575 2423 1.715 2745
1. 440 2147 1. 580 2434 1.720 2757
1. 445 2156 1.585 2445 1.725 2770
1. 450 2166 1.590 2456 1.730 2782
1. 455 2176 1.595 2467 1.735 2794
1. 460 2186 1. 600 2478 1.740 2807
1. 465 2196 1. 605 2489 1.745 2819
1.470 2205 1.610 2500 1.750 2832
1. 475 2215 1.615 2511
1.480 2225 1.620 2522

1/ FSP denotes fragnent sinmulating projectile.

2/ Spec. requirenents for this test start at ordered thickness of 1.101 inches.
Interpolation is done to determ ne the requirenment for thickness between
1. 031 and 1.350 inches.

3/ Spec. requirenents for this test end at ordered thickness of 1.700 inches.

NOTE: Nunbers above (see footnote 3/) are requirenments for oversize forgings.

14
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TABLE VII. Mnimumballistic linmts (protection at 00 obliquity) for
type I, class A material using .30 Caliber AP, wve. 1/
Thi ckness, Requi r ed Thi ckness, Requi r ed Thi ckness, Requi r ed
i nches BL(P)f ps i nches BL(P)f ps i nches BL(P)f ps
1.031 1814
2/1.101 1880 1.485 2245 1.620 2367
1. 350 2115 1.490 2249 1.625 2371
1.355 2120 1.495 2254 1.630 2375
1. 360 2125 1. 500 2259 1.635 2379
1. 365 2129 1. 505 2263 1. 640 2384
1.370 2134 1.510 2267 1. 645 2388
1.375 2140 1.515 2272 1. 650 2393
1.380 2145 1.520 2276 1. 655 2397
1.385 2150 1.525 2281 1. 660 2401
1.390 2154 1.530 2286 1. 665 2406
1.395 2159 1.535 2291 1.670 2410
1. 400 2164 1. 540 2296 1.675 2415
1. 405 2169 1. 545 2300 1.680 2419
1.410 2174 1. 550 2305 1.685 2423
1.415 2178 1. 555 2309 1.690 2427
1.420 2183 1. 560 2313 1.695 2432
1.425 2188 1. 565 2318 3/ 1.700 2436
1.430 2193 1.570 2323 1.705 2440
1.435 2198 1.575 2327 1.710 2445
1. 440 2202 1. 580 2332 1.715 2449
1. 445 2207 1.585 2336 1.720 2453
1. 450 2211 1.590 2341 1.725 2457
1. 455 2216 1.595 2345 1.730 2462
1. 460 2221 1. 600 2350 1.735 2467
1. 465 2226 1. 605 2354 1.740 2471
1.470 2231 1.610 2359 1.745 2475
1. 475 2235 1.615 2363 1.750 2479
1.480 2240

1/ AP, M2 denotes arnor piercing nodel 2 projectile.

2/ Spec. requirenents for this test start at ordered thickness of 1.101 inches.
Interpolation is done to determ ne the requirenment for thickness between
1. 031 and 1.350 inches.

3/ Spec. requirenents for this test end at ordered thickness of 1.700 inches.

NOTE: Nunbers above (see footnote 3/) are requirenments for oversize forgings.
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TABLE VIIlI. Mninumballistic linits (protection at 0° obliquity) for
type I, class A material using caliber .50 AP, M
projectil e. 1/

Thi ckness, Requi r ed Thi ckness, Requi r ed Thi ckness, Requi r ed

i nches BL(P)f ps i nches BL(P)f ps i nches BL(P)f ps
1.675 1808 1.875 1968 2.080 2100
1.680 1812 1. 880 1972 2.085 2102
1.685 1816 1.885 1976 2.090 2105
1.690 1820 1.890 1980 2.095 2108
1.695 1824 1.895 1984 2.100 2111
1.700 1828 1. 900 1988 2.105 2114
2/1.701 1829 1.905 1991 2.110 2116
1.705 1832 1.910 1995 2.115 2119
1.710 1836 1.915 1999 2.120 2122
1.715 1840 1.920 2003 2.125 2125
1.720 1844 1.925 2007 2.130 2127
1.725 1848 1.930 2011 2.135 2130
1.730 1852 1.935 2015 2. 140 2133
1.735 1856 1.940 2019 2.145 2136
1.740 1860 1.945 2023 2.150 2138
1.745 1864 1.950 2027 2.155 2141
1.750 1868 1.955 2030 2.160 2144
1.755 1872 1. 960 2032 2.165 2147
1.760 1876 1.965 2035 2.170 2149
1.765 1880 1.970 2038 2.175 2152
1.770 1884 1.975 2041 2.180 2155
1.775 1888 1.980 2043 2.185 2158
1.780 1892 1.985 2046 2.190 2160
1.785 1896 1.990 2049 2.195 2163
1.790 1900 1.995 2052 2. 200 2166
1.795 1904 2. 000 2054 2. 205 2168
1. 800 1908 2.005 2057 2. 210 2171
1. 805 1912 2. 010 2060 2.215 2174
1.810 1916 2.015 2063 2. 220 2176
1.815 1920 2. 020 2066 2.225 2179
1. 820 1924 2.025 2069 2.230 2182
1.825 1928 2.030 2072 2.235 2184
1.830 1932 2.035 2074 2. 240 2187
1.835 1936 2. 040 2077 2. 245 2190
1. 840 1940 2. 045 2080 2. 250 2193
1. 845 1944 2. 050 2083 2. 255 2195
1. 850 1948 2.055 2086 2. 260 2198
1. 855 1952 2. 060 2088 2. 265 2201
1. 860 1956 2. 065 2091 2.270 2203
1. 865 1960 2.070 2094 2.275 2206
1.870 1964 2.075 2097 2.280 2209
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TABLE VIIlI. Mninumballistic linits (protection at 0° obliquity) for
type I, class A material using caliber .50 AP, M
projectile (cont'd).l/

Thi ckness, Requi r ed Thi ckness, Requi r ed Thi ckness, Requi r ed

i nches BL(P)f ps i nches BL(P)f ps i nches BL(P)f ps

2.285 2211 2.495 2248 2.705 2363
2.290 2214 2.500 2250 2.710 2366
2.295 2217 2.505 2253 2.715 2369
3/ 2.300 2217 2.510 2256 2.720 2371
2. 305 2217 2.515 2259 2.725 2374
2. 310 2217 2.520 2261 2.730 2377
2. 315 2217 2.525 2264 2.735 2380
2. 320 2217 2.530 2267 2.740 2382
2.325 2217 2.535 2270 2.745 2385
2.330 2217 2. 540 2272 2.750 2388
2.335 2217 2.545 2275 2.755 2391
2. 340 2217 2.550 2278 2.760 2393
2. 345 2217 2.555 2281 2.765 2396
2. 350 2217 2.560 2283 2.770 2399
2.355 2217 2.565 2286 2.775 2402
2. 360 2217 2.570 2289 2.780 2404
2. 365 2217 2.575 2292 2.785 2407
2.370 2217 2.580 2294 2.790 2410
2.375 2217 2.585 2297 2.795 2413
2. 380 2217 2.590 2300 2. 800 2415
2.385 2217 2.595 2303 2.805 2418
2. 390 2217 2. 600 2305 2.810 2421
2.395 2217 2. 605 2308 2.815 2424
2. 400 2217 2. 610 2311 2.820 2426
2. 405 2217 2. 615 2314 2,825 2429
2.410 2217 2.620 2316 2.830 2432
2. 415 2217 2.625 2319 2.835 2435
2. 420 2217 2.630 2322 2. 840 2437
2.425 2217 2.635 2325 2. 845 2440
2.430 2217 2. 640 2327 2. 850 2443
2.435 2217 2. 645 2330 2.855 2446
2. 440 2217 2. 650 2333 2. 860 2448
2. 445 2220 2. 655 2336 2. 865 2451
2. 450 2223 2. 660 2338 2.870 2454
2. 455 2226 2. 665 2341 2.875 2457
2. 460 2228 2.670 2344 2.880 2459
2. 465 2231 2.675 2347 2.885 2462
2. 470 2234 2. 680 2349 2.890 2465
2. 475 2237 2.685 2352 2.895 2468
2. 480 2239 2.690 2355 2.900 2470
2.485 2242 2.695 2358 2.905 2473
2. 490 2245 2.700 2360 2.910 2476
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TABLE VIIlI. Mninumballistic linits (protection at 0° obliquity) for
type I, class A material using caliber .50 AP, M

projectile (cont'd).l/

Thi ckness, Requi r ed Thi ckness, Requi r ed Thi ckness, Requi r ed
i nches BL(P)f ps i nches BL(P)f ps i nches BL(P)f ps
2.915 2479 2.980 2514 3. 045 2550
2.920 2481 2.985 2317 3. 050 2553
2.925 2484 2.990 2520 3.055 2556
2.930 2487 2.995 2523 3. 060 2558
2.935 2490 4/ 3.000 2525 3. 065 2561
2. 940 2492 3. 005 2528 3.070 2564
2.945 2495 3. 010 2531 3.075 2567
2.950 2498 3.015 2534 3.080 2569
2.955 2501 3. 020 2536 3.085 2572
2. 960 2503 3.025 2539 3.090 2575
2.965 2506 3.030 2542 3.095 2578
2.970 2509 3.035 2545 3. 100 2580
2.975 2512 3. 040 2547

AP, M2 denotes arnor piercing nodel 2 projectile.
Spec. requirements for this test start at ordered thickness 1.701 inches.

Ballistic imt requirenents have not been devel oped over this 0.145 inch
t hi ckness range of 2.300 inches to 2.445 inches.

Spec. requirements for this test end at ordered thickness 3.000 inches.

18



Downloaded from http://www.everyspec.com

M L- DTL- 45225F( MR)

TABLE IX. Mninumballistic limts (protection at 0° obliquity) for type |

class B material and type Il material using a caliber .50 Fsp. 1/

Thi ckness, Requi r ed Thi ckness, Requi r ed Thi ckness, Requi r ed

i nches BL(P)f ps i nches BL(P)f ps i nches BL(P)f ps
0. 700 1550 0. 815 1996 0.930 2560
. 705 1567 . 820 2018 . 935 2587
. 710 1584 . 825 2040 . 940 2615
. 715 1602 . 830 2063 . 945 2643
. 720 1620 . 835 2085 . 950 2672
. 725 1638 . 840 2108 . 955 2700
. 730 1656 . 845 2131 . 960 2730
. 735 1675 . 850 2154 . 965 2759
. 740 1693 . 855 2178 . 970 2788
. 745 1712 . 860 2201 . 975 2818
2/ 750 1731 . 865 2225 . 980 2849
. 755 1750 . 870 2249 . 985 2879
. 760 1770 . 875 2274 . 990 2910
. 765 1789 . 880 2299 . 995 2941
. 770 1809 . 885 2324 1. 000 2972
. 775 1829 . 890 2349 1. 005 3004
. 780 1849 . 895 2374 1.010 3036
. 785 1870 . 900 2400 1.015 3069
. 790 1890 . 905 2426 1. 020 3102
. 795 1911 . 910 2452 1.025 3135
. 800 1932 . 915 2479 3/ 1.030 3168
. 805 1953 . 920 2505 1.035 3202
. 810 1975 . 925 2532 1. 040 3236
1. 045 3270

1/ FSP denotes fragnent sinmulating projectile.

2/ Spec. requirenents for this test end at ordered thickness of 0.750 inches.

3/ Spec. requirenents for this test end at ordered thickness of 1.030 inches.

NOTE: Thickness |l ess than (see footnote 2/) and greater than (see footnote 3/)
is a requirenent for undersize or oversize forgings.
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TABLE X. Mninmumballistic linits (protection at 00 obliquity) for type |

class B material and type Il material using a 20 nm Fsp. 1/
Thi ckness, Requi r ed Thi ckness, Requi r ed Thi ckness, Requi r ed

i nches BL(P)f ps i nches BL(P)f ps i nches BL(P)f ps
1. 000 1401 1.175 1694 1. 355 2054
1. 005 1409 1.180 1703 1. 360 2065
1.010 1416 1.185 1712 1. 365 2075
1.015 1424 1.190 1721 1.370 2087
1.020 1432 1.195 1731 1.375 2098
1.025 1440 1. 200 1740 1. 380 2109
1.030 1447 1. 205 1749 1.385 2120

2/1.031 1449 1.210 1758 1.390 2131
1.035 1455 1.215 1768 1.395 2142
1. 040 1463 1.220 1778 1. 400 2154
1. 045 1471 1.225 1787 1. 405 2165
1. 050 1479 1.230 1797 1.410 2177
1. 055 1487 1.235 1807 1.415 2189
1. 060 1495 1. 240 1816 1.420 2200
1. 065 1504 1.245 1826 1.425 2212
1.070 1512 1. 250 1836 1.430 2224
1.075 1520 1. 255 1846 1.435 2235
1.080 1528 1. 260 1855 1. 440 2247
1.085 1537 1. 265 1865 1. 445 2259
1.090 1545 1.270 1875 1. 450 2271
1.095 1553 1.275 1885 1. 455 2283
1.100 1562 1.280 1896 1. 460 2295
1.105 1570 1.285 1906 1. 465 2308
1.110 1579 1.290 1916 1.470 2320
1.115 1587 1.295 1926 1. 475 2332
1.120 1596 1. 300 1937 1.480 2345
1.125 1605 1. 305 1947 1.485 2357
1.130 1613 1. 310 1957 1.490 2369
1.135 1622 1.315 1968 1.495 2382
1. 140 1631 1. 320 1978 3/ 1.500 2395
1.145 1640 1.325 1989 1. 505 2407
1. 150 1649 1.330 2000 1.510 2420
1.155 1658 1.335 2010 1.515 2433
1.160 1666 1. 340 2021 1.520 2446
1.165 1675 1. 345 2032 1.525 2459
1.170 1685 1. 350 2043 1.530 2471

1/ FSP denotes fragnent sinmulating projectile.
2/ Spec. requirenents for this test start at ordered thickness of 1.031 inches.
3/ Spec. requirenents for this test end at ordered thickness of 1.500 inches.

NOTE: Thickness |l ess than (see footnote 2/) and greater than (see footnote 3/)
is a requirenent for undersize or oversize forgings.
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TABLE XI. Mninumballistic limts (protection at 0° obliquity) for type |
class B material and type Il material using a caliber .30 AP, M

projectil e. 1/

Thi ckness, Requi r ed Thi ckness, Requi r ed Thi ckness, Requi r ed

i nches BL(P)f ps i nches BL(P)f ps i nches BL(P)f ps
1. 000 2046 1.185 2261 1.370 2458
1. 005 2052 1.190 2266 1.375 2463
1.010 2058 1.195 2272 1.380 2468
1.015 2064 1. 200 2277 1.385 2473
1. 020 2070 1. 205 2283 1.390 2478
1.025 2076 1.210 2288 1.395 2483
1.030 2082 1.215 2294 1. 400 2488

2/1.031 2083 1.220 2299 1. 405 2493
1.035 2088 1.225 2305 1.410 2498
1. 040 2094 1.230 2310 1.415 2503
1. 045 2100 1.235 2316 1.420 2508
1. 050 2106 1. 240 2321 1.425 2513
1. 055 2112 1.245 2326 1.430 2518
1. 060 2118 1. 250 2332 1.435 2523
1. 065 2124 1. 255 2337 1. 440 2528
1.070 2130 1. 260 2343 1. 445 2533
1.075 2136 1. 265 2348 1. 450 2538
1.080 2141 1.270 2353 1. 455 2543
1.085 2147 1.275 2359 1. 460 2548
1.090 2153 1.280 2364 1. 465 2553
1.095 2159 1.285 2369 1.470 2558
1.100 2165 1.290 2375 1. 475 2563
1.105 2171 1.295 2380 1.480 2568
1.110 2176 1. 300 2385 1.485 2573
1.115 2182 1. 305 2390 1.490 2577
1.120 2188 1. 310 2395 1.495 2582
1.125 2193 1.315 2401 3/ 1.500 2587
1.130 2199 1. 320 2406 1. 505 2592
1.135 2205 1,325 2411 1.510 2597
1. 140 2210 1.330 2416 1.515 2602
1.145 2216 1.335 2422 1.520 2607
1. 150 2222 1. 340 2427 1.525 2612
1.155 2227 1. 345 2432 1.530 2616
1.160 2233 1. 350 2437 1.535 2621
1.165 2239 1. 355 2442 1. 540 2626
1.170 2244 1. 360 2447 1. 545 2631
1.175 2250 1. 365 2452 1. 550 2635
1.180 2255

1/ AP, M2 denotes arnor piercing nodel 2 projectile.
2/ Spec. requirenents for this test start at ordered thickness of 1.031 inches.
3/ Spec. requirenents for this test end at ordered thickness of 1.500 inches.

NOTE: Thickness |l ess than (see footnote 2/) and greater than (see footnote 3/)
is a requirenent for undersize or oversize forgings.
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TABLE XII. Mnimumballistic linmts (protection at 09 obliquity)
for type I, class B material and type Il material using a

caliber .50 AP, M projectile.l/

Thi ckness, Requi r ed Thi ckness, Requi r ed Thi ckness, Requi r ed
i nches BL(P)f ps i nches BL(P)f ps i nches BL(P)f ps
1. 450 1921 1.620 2060 1.795 2194
1. 455 1925 1.625 2064 1. 800 2198
1. 460 1929 1.630 2068 1. 805 2201
1. 465 1933 1.635 2072 1.810 2205
1.470 1938 1. 640 2075 1.815 2209
1. 475 1942 1. 645 2079 1. 820 2212
1.480 1946 1. 650 2083 1.825 2216
1.485 1950 1. 655 2087 1.830 2220
1.490 1954 1. 660 2091 1.835 2223
1.495 1958 1. 665 2095 1. 840 2227
1. 500 1962 1.670 2099 1. 845 2231
1.501 1963 1.675 2103 1. 850 2234
1. 505 1967 1.680 2107 1. 855 2238
1.510 1971 1.685 2110 1. 860 2242
1.515 1975 1.690 2114 1. 865 2245
1.520 1979 1.695 2118 1.870 2249
1.525 1983 1.700 2122 1.875 2253
1.530 1987 1.705 2136 1. 880 2256
1.535 1991 1.710 2130 1.885 2260
1. 540 1995 1.715 2134 1.890 2263
1. 545 2000 1.720 2137 1.895 2267
1. 550 2004 1.725 2141 1. 900 2271
1.555 2008 1.730 2145 1.905 2274
1. 560 2012 1.735 2149 1.910 2278
1. 565 2016 1.740 2153 1.915 2281
1.570 2020 1.745 2157 1.920 2285
1.575 2024 1.750 2160 1.925 2289
1. 580 2028 1.755 2164 1.930 2292
1.585 2032 1.760 2168 1.935 2296
1.590 2036 1.765 2171 1.940 2299
1.595 2040 1.770 2175 1.945 2303
1. 600 2044 1.775 2179 1.950 2306
1. 605 2048 1.780 2183 1.955 2310
1.610 2052 1.785 2186 1. 960 2313
1.615 2056 1.790 2190 1. 965 2317
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TABLE XII. Mnimumballistic linmts (protection at 09 obliquity)
for type I, class B material and type Il material using a
caliber .50 AP, M2 projectile (cont’d).lj

Thi ckness, Requi r ed Thi ckness, Requi r ed Thi ckness, Requi r ed
i nches BL(P)f ps i nches BL(P)f ps i nches BL(P)f ps
1.970 2320 2.165 2454 2. 360 2581
1.975 2324 2.170 2457 2. 365 2584
1.980 2328 2.175 2461 2.370 2587
1.985 2331 2.180 2464 2.375 2590
1.990 2334 2.185 2467 2. 380 2594
1.995 2338 2.190 2471 2.385 2597
2. 000 2342 2.195 2474 2. 390 2600
2.005 2345 2. 200 2477 2.395 2603
2. 010 2349 2.205 2481 2. 400 2606
2.015 2352 2. 210 2484 2. 405 2609
2. 020 2355 2.215 2487 2.410 2612
2.025 2359 2. 220 2491 2. 415 2616
2.030 2362 2.225 2494 2. 420 2619
2.035 2366 2.230 2497 2.425 2622
2. 040 2369 2.235 2500 2.430 2625
2. 045 2373 2. 240 2504 2.435 2628
2. 050 2376 2. 245 2507 2. 440 2631
2. 055 2380 2. 250 2510 2. 445 2634
2. 060 2383 2.255 2513 2. 450 2638
2. 065 2386 2. 260 2517 2. 455 2641
2.070 2390 2. 265 2520 2. 460 2644
2.075 2393 2.270 2523 2. 465 2647
2.080 2397 2.275 2526 2. 470 2650
2.085 2400 2.280 2530 2. 475 2653
2.090 2404 2.285 2533 2. 480 2656
2.095 2407 2.290 2536 2.485 2659
2.100 2410 2.295 2539 2. 490 2662
2.105 2414 2. 300 2542 2.495 2665
2.110 2417 2. 305 2546 2.500 2668
2.115 2420 2. 310 2549 2.505 2672
2.120 2424 2. 315 2552 2.510 2675
2.125 2427 2. 320 2555 2.515 2678
2.130 2431 2.325 2559 2.520 2681
2.135 2434 2. 330 2562 2.525 2684
2. 140 2437 2.335 2565 2.530 2687
2.145 2441 2. 340 2568 2.535 2690
2.150 2444 2. 345 2571 2. 540 2693
2.155 2447 2. 350 2575 2.545 2696
2.160 2451 2.355 2578 2.550 2699
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M L- DTL- 45225F( MR)

TABLE XII. Mninumballistic limts (protection at 0° obliquity)
for type I, class B material and type Il material using a

caliber .50 AP, M2 projectile (cont'd).l/

Thi ckness, Requi r ed Thi ckness, Requi r ed Thi ckness, Requi r ed
i nches BL(P)f ps i nches BL(P)f ps i nches BL(P)f ps
2.555 2702 2.715 2798 2.875 2890
2.560 2705 2.720 2800 2.880 2893
2.565 2708 2.725 2803 2.885 2896
2.570 2711 2.730 2806 2.890 2898
2.575 2714 2.735 2809 2.895 2901
2.580 2717 2.740 2812 2.900 2904
2.585 2720 2.745 2815 2.905 2907
2.590 2723 2.750 2818 2.910 2910
2.595 2726 2.755 2821 2.915 2913
2. 600 2729 2.760 2824 2.920 2915
2. 605 2732 2.765 2827 2.925 2918
2. 610 2735 2.770 2830 2.930 2921
2. 615 2738 2.775 2832 2.935 2924
2.620 2741 2.780 2835 2. 940 2927
2.625 2744 2.785 2838 2.945 2930
2.630 2747 2.790 2841 2.950 2932
2.635 2750 2.795 2844 2.955 2935
2. 640 2753 2. 800 2847 2. 960 2938
2. 645 2756 2.805 2850 2. 965 2941
2. 650 2759 2.810 2853 2.970 2944
2. 655 2762 2.815 2856 2.975 2946
2. 660 2765 2.820 2858 2.980 2949
2. 665 2768 2.825 2861 2.985 2952
2.570 2771 2.830 2864 2.990 2954
2.675 2774 2.835 2867 2.995 2957
2. 680 2777 2. 840 2870 s/ 3. 000 2960
2.685 2780 2. 845 2873 3. 005 2963
2.690 2783 2. 850 2876 3. 010 2966
2.695 2786 2.855 2879 3.015 2969
2.700 2789 2. 860 2881 3. 020 2972
2.705 2792 2. 865 2884 3.025 2975
2.710 2795 2.870 2887 3.030 2978

1/ AP, M2 denotes arnor piercing nodel 2 projectile.
2/ Spec. requirenents for this test start at ordered thickness of 1.501 inches.
3/ Spec. requirenents for this test end at ordered thickness of 3.000 inches.

NOTE: Thickness |l ess than (see footnote 2/) and greater than (see footnote 3/)
is a requirenent for undersize or oversize forgings.
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TABLE XII1. Mnimumballistic linits (protection at 0° obliquity)
for type I, class B material and type Il material using a

cal i ber .57 AP projectile.lf

Thi ckness, Requi r ed Thi ckness, Requi r ed Thi ckness, Requi r ed
i nches BL(P)f ps i nches BL(P)f ps i nches BL(P)f ps
2.900 2655 3.075 2774 3. 250 2890
2.905 2659 3.080 2778 3.255 2894
2.910 2662 3.085 2781 3. 260 2897
2.915 2666 3.090 2784 3. 265 2900
2.920 2669 3.095 2788 3. 270 2904
2.925 2673 3. 100 2791 3. 275 2907
2.930 2676 3.105 2794 3. 280 2910
2.935 2680 3. 110 2797 3.285 2914
2. 940 2683 3.115 2801 3. 290 2917
2.945 2687 3.120 2804 3.295 2920
2.950 2690 3.125 2807 3. 300 2924
2.955 2694 3.130 2811 3. 305 2927
2. 960 2697 3.135 2814 3. 310 2930
2.965 2701 3. 140 2817 3. 315 2934
2.970 2704 3. 145 2821 3. 320 2937
2.975 2708 3. 150 2824 3.325 2940
2.980 2711 3.155 2827 3. 330 2944
2.985 2715 3. 160 2830 3.335 2947
2.990 2718 3.165 2834 3. 340 2950
2.995 2722 3.170 2837 3. 345 2954
3. 000 2725 3.175 2840 3. 350 2957
g/3.001 2726 3.180 2844 3.355 2960
3. 005 2728 3.185 2847 3. 360 2964
3. 010 2731 3.190 2850 3. 365 2967
3.015 2735 3.195 2854 3. 370 2970
3. 020 2738 3. 200 2857 3.375 2974
3.025 2741 3. 205 2860 3. 380 2977
3.030 2745 3. 210 2864 3.385 2980
3.035 2748 3.215 2867 3. 390 2984
3. 040 2751 3. 220 2870 3.395 2987
3. 045 2755 3.225 2874 3. 400 2990
3. 050 2758 3. 230 2877 3. 405 2994
3.055 2761 3.235 2880 3. 410 2997
3. 060 2765 3. 240 2884 3. 415 3000
3. 065 2768 3. 245 2887 3. 420 3004
3.070 2771 s/ 3.425 3007

AP denotes arnor piercing projectile.
Spec. requirements for this test start at ordered thickness of 3.001 inches.

Spec. requirements for this test end at ordered thickness of 3.425 inches.
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